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Appendix 1  

Search strategies

Clinical effectiveness
MEDLINE (1966–September 
Week 3 2006), EMBASE (1980–
2006 Week 38), MEDLINE In-
Process (27 September 2006)

Ovid Multifile Search. URL: http://gateway.ovid.
com/athens/

prostatic hyperplasia/su use mesz 1 
prostate hypertrophy/su use emez2 
prostatic hyperplasia/ use mesz 3 
prostate hypertrophy/ use emez 4 
bladder neck obstruction/ use mesz5 
bladder obstruction/ use emez 6 
(benign prostat$ adj1 (hyperplas$ or 7 
hypertroph$ or obstruct$ or enlarge$ or 
disease)).tw. 
(bph or bpo or bpe).tw. 8 
bladder neck obstruct$.tw. 9 
bladder outlet obstruct$.tw. 10 
bladder outflow obstruct$.tw. 11 
or/3-11 12 
exp prostatectomy/ use mesz 13 
exp prostate surgery/ use emez 14 
 (transurethral adj3 (resect$ or electroresect$ 15 
or incision$ or diatherm$)).tw. 
(transurethral adj3 (vapori$ or electrovapori$ 16 
or evapori$)).tw. 
(transurethral adj3 (ablat$ or thermo$ or 17 
inject$ or coagulat$)).tw. 
exp electrosurgery/ 18 
laser surgery/ 19 
laser coagulation/ 20 
holmium laser/ use emez 21 
yag laser/ use emez 22 
(laser adj3 (resect$ or ablat$ or coagulat$ or 23 
incision$ or vapori$)).tw. 
(laser adj3 (enucleat$ or prostatect$)).tw. 24 
((holmium or yag or nd or green light) adj3 25 
laser$).tw. 
(photoselectiv$ adj1 vapori$).tw. 26 
(gyrus or (plasma adj3 (electrovapori$ or 27 
vapori$))).tw. 

(needle adj3 ablat$).tw. 28 
(microwave adj3 thermo$).tw. 29 
(coretherm or prostatron or targis or thermatrx 30 
or prolieve).tw. 
(high intensity adj3 ultrasound).tw. 31 
(ethanol adj3 inject$).tw. 32 
((water or cooled) adj3 thermotherapy).tw. 33 
ultrasound, high-intensity focused, transrectal/ 34 
high intensity focused ultrasound/ 35 
stents/ 36 
(prostat$ adj3 (stent$ or spiral$)).tw. 37 
(turp or tuvp or tevap or tvp or tuevap).tw. 38 
(tuip or vlap or holrp or holep or tuna or 39 
tumt).tw. 
(ilc or tulip or hifu).tw.40 
or/18-23,25-29,31-36,40 41 
12 and 4142 
or/1-2,13-17,24,30,37-39,42 43 
prostate cancer/ or bladder cancer/ use emez 44 
prostatic neoplasms/ or bladder neoplasms/ use 45 
mesz 
(cancer$ or carcinoma$ or neoplasm$).tw. 46 
or/44-46 47 
47 not 1248 
43 not 48 49 
animal/ not human/ use mesz 50 
(animal/ or nonhuman/) not human/ use emez51 
49 not (50 or 51) 52 
clinical trial.pt. use mesz 53 
exp controlled clinical trials/ use mesz 54 
randomised controlled trial/ use emez 55 
clinical trial/ use emez 56 
random allocation/ use mesz 57 
randomization/ use emez58 
random$.tw. 59 
meta analysis.tw. 60 
meta analysis.pt. use mesz 61 
meta analysis/ use emez 62 
review.ab. 63 
review.pt. use mesz 64 
systematic review/ use emez 65 
or/53-65 66 
52 and 66 67 
remove duplicates from 67 68 
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Science Citation Index (1981–23 
September 2006), ISI Proceedings 
(1990–18 March 2006)

Web of Knowledge. URL: http://wok.mimas.ac.uk/

#1 TS=(benign prostat* SAME (hyperplas* 
OR hypertroph* or obstruct* or enlarge* or 
disease*))

#2 TS=(bph OR bpo OR bpe)
#3 TS=bladder neck obstruct*
#4 TS=bladder outlet obstruct* 
#5 TS=bladder outflow obstruct*
#6 #1 OR #2 OR #3 OR #4 OR #5
#7 TS=prostatectomy
#8 TS=(prostat* SAME (surgery or surgical))
#9 TS=transurethral
#10 TS=electrosurg*
#11 TS=(laser SAME (surgery OR resect* OR 

ablat* or coagulat*))
#12 TS=(laser SAME (incision* OR enucleat* OR 

prostatect*))
#13 TS=(laser SAME (holmium OR yag OR nd 

OR green light))
#14 TS=vapori*
#15 TS=electrovapori*
#16 TS=(needle same ablat*)
#17 TS=(microwave SAME thermo*)
#18 TS=(high intensity SAME ultrasound)
#19 TS=(ethanol SAME inject*)
#20 TS=(prostat* SAME ( stent* OR spiral*))
#21 #7 or #8 OR #9 OR #10 OR #11 or #12 or 

#13 or #14 OR #15 or #16 or #17 or #18 
OR #19 OR #20 

#22 #6 AND #21
#23 TS=(turp OR tuvp OR tevap OR tvp OR 

tuevap)
#24 TS=(tuip OR vlap OR holrp OR holep OR 

tuna OR tumt)
#25 TS=(ilc OR tulip OR hifu)
#26 #22 OR #23 OR #24 OR #25
#27 TS=prostat* cancer*
#28 TS=prostat* neoplasm*
#29 TS=prostat* carcinoma* 
#30 #27 or #28 or #29
#31 #30 NOT #6
#32 #26 not #31
#33 TS=randomised
#34 TS=randomized
#35 TS=randomly
#36 TS=clinical trial*
#37 TS=controlled trial*
#38 #33 or #34 or #35 or #36 or #37
#39 #32 and #38#
BIOSIS (1985–22 September 2006)
Edina. URL: http://edina.ac.uk/

((al: (random*) or al: (trial*)) and ((((((((((al: (tuna) 
and al: (prostat*)) or (al: (tumt))) or (al: (vlap) 
or al: (holrp) or al: (holep))) or (al: (tvp) or al: 
(tuevap) or al: (tuip))) or (al: (turp) or al: (tuvp) or 
al: (tevap))) or (al: (thermatrx) or al: (prolieve))) or 
(al: (coretherm) or al: (prostatron) or al: (targis)))) 
or ((((((((al: (transurethral)) or (al: (tulip) or al: 
(ilc))) or (al: (hifu) or al: ((ultrasound n1 high 
intensity))))) and ((((al: (bladder n1 obstruct*)) or 
(al: (bph) or al: (bpe) or al: (bpo))) or (al: ((benign 
n1 prostat*)) or al: ((prostat* n1 hyperplasia)) 
or al: ((prostat* n1 hypertroph*))))))) or (((((((al: 
(ablat*) or al: (thermo*)) or (al: (electrovapor* 
) or al: (vapor*))) or (al: ((laser n3 coagulat*)) 
or al: ((holmium n1 laser*)) or al: ((yag n1 
laser*)))) or (al: ((minimal* n1 invasiv*)) or al: 
(electrosurg*) or al: ((laser n3 surg*))))) and ((((al: 
(bladder n1 obstruct*)) or (al: (bph) or al: (bpe) 
or al: (bpo))) or (al: ((benign n1 prostat*)) or al: 
((prostat* n1 hyperplasia)) or al: ((prostat* n1 
hypertroph*)))))))))))) 

Cochrane Library (2006 Issue 1)
URL: www3.interscience.wiley.com/

#1 MeSH descriptor Prostatic Hyperplasia 
explode all trees with qualifier: SU in MeSH 

#2 MeSH descriptor Prostatic Hyperplasia 
explode all trees in MeSH products

#3 MeSH descriptor Bladder Neck Obstruction 
explode all trees in MeSH products 

#4 prostate hypertrophy in Keywords or bladder 
obstruction in Keywords or benign prostat* in 
All Fields or bladder near/3 obstruct* in All 
Fields in all products 

#5 bph in All Fields or bpo in All Fields or bpe in 
All Fields in all products 

#6 (#2 OR #3 OR #4 OR #5) 
#7 MeSH descriptor Prostatectomy explode all 

trees in MeSH products 
#8 MeSH descriptor Electrosurgery explode all 

trees in MeSH products 
#9 MeSH descriptor Laser Surgery, this term 

only in MeSH products 
#10 MeSH descriptor Laser Coagulation, this 

term only in MeSH products 
#11 holmium laser in Keywords or yag laser in 

Keywords or laser in All Fields in all products 
#12 electrovaporis* in All Fields or vaporis* in All 

Fields or ablat* in All Fields or thermo* in All 
Fields in all products 

#13 MeSH descriptor Ultrasound, High-Intensity 
Focused, Transrectal, this term only in MeSH 
products

#14 hifu in All Fields or tulip in All Fields or ilc in 
All Fields in all products 
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#15 MeSH descriptor Stents explode all trees in 
MeSH products 

#16 (#7 OR #8 OR #9 OR #10 OR #11 OR #12 
OR #13 OR #14 OR #15) 

#17 (#6 AND #16)
#18 (#1 OR #17)
#19 coretherm in All Fields or prostatron in All 

Fields or targis in All Fields or thermatrx 
in All Fields or prolieve in All Fields in all 
products 

#20 turp in All Fields or tuvp in All Fields or tevap 
in All Fields or tvp in All Fields or tuevap in 
All Fields in all products 

#21 tuip in All Fields or vlap in All Fields or 
holrp in All Fields or holep in All Fields in all 
products 

#22 tuna in All Fields or tumt in All Fields in all 
products 

#23 (#18 or #19 OR #21 OR #22) 

DARE and HTA databases (March 2006)
NHS Centre for Reviews and Dissemination. URL: 
www.york.ac.uk/inst/crd/crddatabases.htm

benign hyperplasia/ or bph or bpe 
or
benign and prostate
or
transurethral and prostate
or
turp or tuip or tuvp or tuna or tumt or hifu

National Research Register (2006 Issue 1)
URL: www.nrr.nhs.uk/

#1 Prostatic Hyperplasia [su] explode all trees 
(MeSH )

#2 Prostatic Hyperplasia explode all trees 
(MeSH)

#3 Bladder Neck Obstruction explode all trees 
(MeSH)

#4 (benign prostat*) 
#5 (bladder near obstruct*)
#6 (bph or bpo or bpe)
#7 (#2 OR #3 OR #4 OR #5 or #6) 
#8 Prostatectomy explode all trees (MeSH)
#9 Electrosurgery explode all trees (MeSH) 
#10 Laser Surgery single term (MeSH)
#11 Laser Coagulation single term (MeSH)
#12 laser*
#13 (electrovaporis* or vaporis* or ablat* or 

thermo*)
#14 Ultrasound, High-Intensity Focused, 

Transrectal single term (MeSH) 
#15 (hifu or tulip or ilc)
#16 Stents explode all trees (MeSH)

#17 (#8 OR #9 OR #10 OR #11 OR #12 OR 
#13 OR #14 OR #15 OR #16) 

#18 (#7 AND #17)
#19 (#1 OR #18)
#20 (coretherm or prostatron or targis or 

thermatrx or prolieve)
#21 (turp or tuvp or tevap or tvp or tuevap)
#22 (tuip or vlap or holrp or holep)
#23 (tuna or tumt)
#24 (#19 OR #21 OR #22 or #23) 

Clinical Trials (March 2006)
URL: http://clinicaltrials.gov/ct/gui/c/r

Benign prostatic hyperplasia or bph or turp or tuip 
or tuvp or tuna or tnmt or hifu 

Current Controlled Trials (March 2006) 
URL: www.controlled-trials.com/

(prostat% and hyperplasia)or (prostat% and 
transurethral) or bph or bpe oor turp or tuip or 
tuvp or tuna or tnmt or hifu 

Cost-effectiveness and 
quality of life
MEDLINE (1966–March Week 2 
2006), EMBASE (1980–2006 Week 11), 
MEDLINE In-Process (20 March 2006)
Ovid Multifile Search. URL: http://gateway.ovid.
com/athens/

prostatic hyperplasia/su use mesz 1. 
prostate hypertrophy/su use emez 2. 
prostatic hyperplasia/ use mesz 3. 
prostate hypertrophy/ use emez 4. 
bladder neck obstruction/ use mesz 5. 
bladder obstruction/ use emez 6. 
(benign prostat$ adj1 (hyperplas$ or 7. 
hypertroph$ or obstruct$ or enlarge$ or 
disease)).tw. 
(bph or bpo or bpe).tw. 8. 
bladder neck obstruct$.tw. 9. 
bladder outlet obstruct$.tw. 10. 
bladder outflow obstruct$.tw. 11. 
or/3-11 12. 
exp prostatectomy/ use mesz 13. 
exp prostate surgery/ use emez 14. 
(transurethral adj3 (resect$ or electroresect$ or 15. 
incision$ or diatherm$)).tw. 
(transurethral adj3 (vapori$ or electrovapori$ 16. 
or evapori$)).tw. 
(transurethral adj3 (ablat$ or thermo$ or 17. 
inject$ or coagulat$)).tw. 
exp electrosurgery/ 18. 



Appendix 1

172

laser surgery/ 19. 
laser coagulation/ 20. 
holmium laser/ use emez 21. 
yag laser/ use emez 22. 
(laser adj3 (resect$ or ablat$ or coagulat$ or 23. 
incision$ or vapori$)).tw. 
(laser adj3 (enucleat$ or prostatect$)).tw. 24. 
((holmium or yag or nd or green light) adj3 25. 
laser$).tw. 
(photoselectiv$ adj1 vapori$).tw. 26. 
(gyrus or (plasma adj3 (electrovapori$ or 27. 
vapori$))).tw. 
(needle adj3 ablat$).tw. 28. 
(microwave adj3 thermo$).tw. 29. 
(coretherm or prostatron or targis or thermatrx 30. 
or prolieve).tw. 
(high intensity adj3 ultrasound).tw. 31. 
(ethanol adj3 inject$).tw. 32. 
((water or cooled) adj3 thermotherapy).tw. 33. 
ultrasound, high-intensity focused, transrectal/ 34. 
high intensity focused ultrasound/ 35. 
stents/ 36. 
(prostat$ adj3 (stent$ or spiral$)).tw. 37. 
(turp or tuvp or tevap or tvp or tuevap).tw. 38. 
(tuip or vlap or holrp or holep or tuna or 39. 
tumt).tw. 
(ilc or tulip or hifu).tw. 40. 
or/18-23,25-29,31-36,40 41. 
12 and 41 42. 
or/1-2,13-17,24,30,37-39,42 43. 
prostate cancer/ or bladder cancer/ use emez 44. 
prostatic neoplasms/ or bladder neoplasms/ use 45. 
mesz 
(cancer$ or carcinoma$ or neoplasm$).tw.46. 
or/44-46 47. 
47 not 12 48. 
43 not 48 49. 
animal/ not human/ use mesz 50. 
(animal/ or nonhuman/) not human/ use emez 51. 
49 not (50 or 51) 52. 
exp “costs and cost analysis”/ 53. 
economics/54. 
exp economics,hospital/55. 
exp economics,medical/ 56. 
economics,pharmaceutical/ 57. 
exp budgets/ 58. 
exp models, economic/ 59. 
exp decision theory/ 60. 
ec.fs. use mesz 61. 
monte carlo method/ 62. 
markov chains/ 63. 
exp quality of life/ 64. 
“Value of Life”/ 65. 
cost of illness/ 66. 
exp health status indicators/ 67. 
cost$.ti. 68. 

(cost$ adj2 (effective$ or utilit$ or benefit$ or 69. 
minimis$)).ab. 
economics model$.tw. 70. 
(economics$ or pharmacoeconomic$ or 71. 
pharmo-economic$).ti. 
(price$ or pricing$).tw. 72. 
(financial or finance or finances or financed).73. 
tw. 
(value adj2 (money or monetary)).tw. 74. 
quality adjusted life.tw. 75. 
disability adjusted life.tw. 76. 
(qaly? or qald? or qale? or qtime? or daly?).tw. 77. 
(euroqol or euro qol or eq5d or eq 5d).tw. 78. 
(hql or hqol or h qol or hrqol or hr qol).tw. 79. 
(hye or hyes).tw. 80. 
(health adj3 (indicator? or status or utilit?)).tw. 81. 
markov$.tw. 82. 
monte carlo.tw. 83. 
(decision$ adj2 (tree? or analy$ or model$)).tw. 84. 
or/53-84 85. 
52 and 85 86. 
remove duplicates from 86 87. 

Science Citation Index 
(1981–1 March 2006)
Web of Knowledge. URL: http://wok.mimas.ac.uk/ 

#1 TS=(benign prostat* SAME (hyperplas* 
OR hypertroph* or obstruct* or enlarge* or 
disease*))

#2 TS=(bph OR bpo OR bpe)
#3 TS=bladder neck obstruct*
#4 TS=bladder outlet obstruct* 
#5 TS=bladder outflow obstruct*
#6 #1 OR #2 OR #3 OR #4 OR #5
#7 TS=prostatectomy
#8 TS=(prostat* SAME (surgery or surgical))
#9 TS=transurethral
#10 TS=electrosurg*
#11 TS=(laser SAME (surgery OR resect* OR 

ablat* or coagulat*))
#12 TS=(laser SAME (incision* OR enucleat* OR 

prostatect*))
#13 TS=(laser SAME (holmium OR yag OR nd 

OR green light))
#14 TS=vapori*
#15 TS=electrovapori*
#16 TS=(needle same ablat*)
#17 TS=(microwave SAME thermo*)
#18 TS=(high intensity SAME ultrasound)
#19 TS=(ethanol SAME inject*)
#20 TS=(prostat* SAME ( stent* OR spiral*))
#21 #7 or #8 OR #9 OR #10 OR #11 or #12 or 

#13 or #14 OR #15 or #16 or #17 or #18 
OR #19 OR #20 

#22 #6 AND #21
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#23 TS=(turp OR tuvp OR tevap OR tvp OR 
tuevap)

#24 TS=(tuip OR vlap OR holrp OR holep OR 
tuna OR tumt)

#25 TS=(ilc OR tulip OR hifu)
#26 #22 OR #23 OR #24 OR #25
#27 TS=prostat* cancer*
#28 TS=prostat* neoplasm*
#29 TS=prostat* carcinoma* 
#30 #27 or #28 or #29
#31 #30 NOT #6
#32 #26 not #31
#33 TS=(cost* SAME (effective* OR utility* OR 

benefit* OR minimis*))
#34 TS=( economic* same evaluat*)
#35 TS=(price OR pricing)
#36 TS=(financial OR finance OR finances OR 

financed)
#37 TS=(value SAME (money OR monetary))
#38 #33 or #34 or #35 or #36 or #37
#39 #32 and #38
#40 TS=quality of life
#41 TS=quality adjusted life
#42 TS=disability adjusted life
#43 TS=(qaly* OR qald* OR qale* OR qtime* 

OR daly)
#44 TS=(euroqol* OR euro qol* OR eq5d OR eq 

5d)
#45 TS=(hql OR hqol OR h qol OR hrqol OR hr 

qol)
#46 TS=health* year* equivalent*
#47 TS=(hye OR hyes OR hui OR hui1 OR hui2 

OR hui3)
#48 TS=(health utilit* OR disutilit*)
#49 #40 or #41 or #42 or #43 or #44 or #45 or 

#46 or #47 or #48
#50 #32 and #49
#51 TS=willingness to pay
#52 TS=standard gamble
#53 TS=(markov OR monte carlo) 
#54 TS=(decision SAME (tree* OR analy* OR 

model*))
#55 #51 or #52 or #53 or #54
#56 #32 and #55
#57 #39 or #50 or #56 

NHS Economic Evaluation 
Database (March 2006)
NHS Centre for Reviews and Dissemination. URL: 
www.york.ac.uk/inst/crd/crddatabases.htm

benign hyperplasia/ or bph or bpe 
or
benign and prostate
or
transurethral and prostate

or
turp or tuip or tuvp or tuna or tumt or hifu

Health Management Information 
Consortium (March 2006)
Ovid. URL: http://gateway.ovid.com/athens/

benign prostat$.tw1. 
(bph or bpo or bpe).tw2. 
(bladder adj3 obstruct$).tw3. 
or/1-34. 
prostatectomy/5. 
prostatectomy.yw6. 
(coretherm or prostatron or targis or thermatrx 7. 
or prolieve).tw
(turp or tuvp or tevap or tvp or tuevap).tw8. 
(tuip or vlap or holrp or holep).tw9. 
(tuna or tumt).tw10. 
(prostat$ adj3 (laser$ or electro$ or vapor$ or 11. 
ablat$ or thermo$ or resect$)).tw
(prostat$ adj3 transurethral).tw12. 
or/5-1213. 
4 or 1314. 
(tuna and fish).mp15. 
14 not 1516. 

Conference proceedings
European Association of Urology

17th Congress, 2002. Eur Urol Suppl January 
2002;1(1). 

18th Congress, 2003. Eur Urol Suppl February 
2003;2(1). 

19th Congress, 2004. Eur Urol Suppl January 
2004;3(2). 

20th Congress, 2005. Eur Urol Suppl March 
2005;4(3). 

URL: www.sciencedirect.com/

American Urological Association
Annual Meetings 2002–5.

URL: www.abstracts2view.com/aua/index.php

British Association of Urological Surgeons
Annual Scientific Meeting, 2001. BJU Int June 
2001;88(Suppl1).

Annual Scientific Meeting, 2002. BJU Int July 
2002;90(Suppl1).
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Annual Scientific Meeting, 2003. BJU Int June 
2003;91(Suppl2).

Annual Scientific Meeting, 2004. BJU Int June 
2004;93(Suppl4).

Annual Scientific Meeting, 2005. BJU Int June 
2005;95(Suppl5).

URL: www.blackwell-synergy.com/

BPH or bengn prostatic or benign hyperplasia turp 
or tuip or tuvp or tuna or tnmt or hifu 

Websites consulted

American Urological Association. URL: www.
auanet.org/. Accessed July 2005 and January 2006.

British Association of Urological Surgeons. URL: 
www.baus.org.uk/. Accessed July 2005 and January 
2006.

Clinical Evidence. URL: www.clinicalevidence.com/. 
Accessed July 2005 and January 2006.

European Association of Urology. URL: www.
uroweb.org/. Accessed July 2005 and January 2006.

Laserscope. URL: www.laserscope.com/. Accessed 
July 2005 and January 2006.

National Institute of Diabetes and Digestive and 
Kidney Diseases (NIDDK), Urologic Diseases 
in America. URL: http://kidney.niddk.nih.gov/
statistics/uda/. Accessed July 2005 and January 
2006.

TriP database. URL: www.tripdatabase.com/index.
html. Accessed July 2005 and January 2006.

Urologix. URL: www.urologix.com/. Accessed July 
2005 and January 2006.
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Study eligibility form

Assessor initials: ____________ Date assessed: ____________

Study identifier
(surname of first author and year of publication)

Yes Unclear No

⇩ ⇩ ⇩
Go to 

Next Question
Exclude

⇩
Type of study
Q1. Is the study an RCT with follow-up of at least 3 months?

Yes Unclear No

⇩ ⇩ ⇩
Go to 

Next Question
Exclude

⇩
Participants in the study
Q2. Are the participants in the study men with BPE?

Yes Unclear No

⇩ ⇩ ⇩
Go to 

Next Question
Exclude

⇩
Interventions in the study

Q3. Does the study compare two or more of the following 
interventions: TURP; TUVP; TUIP; transurethral laser 
prostatectomy; TUNA; TUMT; HIFU; gyrus bipolar 
electrovaporisation; stents; water thermotherapy?

Yes Unclear No

⇩ ⇩ ⇩
Go to 

Next Question
Exclude

⇩
Outcomes in the study
Q4. Does the study report one or more of the following outcomes: 

symptom score; quality of life; flow rate?

Yes Unclear No

⇩ ⇩ ⇩
Include, 
subject to 

clarification of 
‘unclear’ points

Exclude

Final decision  Include Unclear Exclude

Appendix 2  

Study eligibility form
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Effectiveness of surgical treatments for men with benign prostatic 
enlargement

Reviewer ID: Date:

Study 

Study ID: Country:

Funding: government/private/manufacturer/pharmaceutical/ 
not funded/other (specify)

Duration of study (recruitment dates): Length of follow-up:

RCT

Quasi-RCT

Cohort study

Unclear

Intervention groups

Intervention 1 Intervention 2 Intervention 3

Participants

Criteria for inclusion:

Peak urine flow rate (voiding volume): __________________ Other:

 Mean urine flow rate: __________________

 Residual urine volume: __________________

Symptom score (list type of scale used): __________________

 (report only if used as a diagnostic tool)

Global physician assessment: ____________________________

Criteria for exclusion (circle all that apply and describe)

Age (> 75 years for example): 

Prostate cancer:

Previous treatment: 

Urinary retention (definition):

Other:

Prostate size (> denoted size):

Medications (current/contraindicated):

Infections:

Co-morbidity/limited life expectancy:

Appendix 3  

Data extraction form
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Participant characteristics

Intervention 1 Intervention 2 Intervention 3

Eligible

Enrolled

No completed trial

Lost to follow-up

Age (mean, SD):

< 60 

60–80

> 80

Ethnicity

Symptom score:

Mean ± SD

Mild/mod/severe

No. patients with score:

0–7

8–19

20–35

Write name of scale

Peak urine flow (PUF) Qmax (ml/s), 
mean ± SD

Mean urine flow (MUF) (ml/s), 
mean ± SD

Total voided volume (ml), mean ± SD

Residual volume (ml), mean ± SD

Prostate size (ml), mean ± SD

Quality of life score, mean ± SD

Sexually active/not

Sexual function score, mean ± SD

Comments  
(other indications – retention, 
recurrent UTIs, bleeding, stones)
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Intervention characteristics

Intervention 1 Intervention 2 Intervention 3

Frequency (MHz)

Temperature

Power (W)

Duration of procedure (minutes)

Intervention performed by 
consultant/trainee/not mentioned

No. of years of experience of 
operating surgeon

Catheter protocol

Yes/no/unclear

If yes, mention duration

Preprocedural antibiotics

Yes/no/unclear

Others

Comments:
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Complications

Periprocedural  
(intraoperative and immediate postoperative)

Intervention 1 
N =

Intervention 2 
N =

Intervention 3 
N =

Intraoperative complications (bladder perforation, 
aborted procedure/device failure/rectal perforation, 
haemorrhage), number n/N (%)

Blood transfusion, number n/N (%)

Urinary tract infection (including epididymitis), 
number n/N (%)

Urinary retention, number n/N (%)

Catheter duration (days)

Re-catheterization, number n/N (%)

Co-interventions, number n/N (%)

Clot retention, number n/N (%)

TUR syndrome, number n/N (%)

Cardiovascular events

Mortality, number n/N (%)

Mortality, number n/N (%)

Incontinence, number n/N (%)

Septicaemia, number n/N (%)

Other (list if > 1%)

Notes: indicate whether denominator is different from total N.



Health Technology Assessment 2008; Vol. 12: No. 35

© Queen’s Printer and Controller of HMSO 2008. All rights reserved.

181

Complications

Postoperative  
(at 3–12 months)

Intervention 1
N =

Intervention 2
N =

Intervention 3
N =

Irritative urinary symptoms, number n/N (%)

Stricture (urethral/bladder neck), number n/N (%)

Urinary incontinence, number n/N (%)

Retrograde ejaculation, number n/N (%)

Erectile dysfunction, number n/N (%)

Re-operation rate, number n/N (%)

Urinary tract infections, number n/N (%)

Retention, number n/N (%)

Other (list if > 1%)

Postoperative  
(> 12 months; mention follow-up period)

Irritative urinary symptoms, number n/N (%)

Stricture (urethral/bladder neck), number n/N (%)

Urinary incontinence, number n/N (%)

Retrograde ejaculation, number n/N (%)

Erectile dysfunction, number n/N (%)

Re-operation rate, number n/N (%)

Urinary tract infections, number n/N (%)

Retention, number n/N (%)

Other (list if > 1%)

Notes: indicate whether denominator is different from total N.
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Outcomes and results – SYMPTOM SCORES

At 3 months Intervention 1 
N =

Intervention 2 
N =

Intervention 3 
N =

Symptom score, mean ± SD

#1 write name of scale

Change in mean symptom score, mean ± SD

#1 write name of scale 

Quality of life score (disease specific), mean ± SD

Change in quality of life score (disease specific), mean ± SD

Any other quality of life score (such as SF-36), mean ± SD

Name of QOL instrument

Change in any other quality of life score (such as SF-36), 
mean ± SD

Name of QOL instrument

Global assessment ‘improvement in symptoms: subject 
rating’ (% and # improved/total)

Follow-up duration at time of assessment:

Global assessment ‘improvement in symptoms: MD rating’ 
(% and # improved/total)

Follow-up duration at time of assessment:

Hospital length of stay, mean ± SD

Rehospitalization, number and %
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Outcomes and results – SYMPTOM SCORES

At 12 months or more (follow-up ______) Intervention 1 
N =

Intervention 2 
N =

Intervention 3 
N =

Symptom score, mean ± SD

#1 write name of scale

Change in mean symptom score, mean ± SD

#1 write name of scale 

Quality of life score (disease specific), mean ± SD

Change in quality of life score (disease specific), mean ± SD

Any other quality of life score (such as SF-36), mean ± SD

Name of QOL instrument

Change in any other quality of life score (such as SF-36), 
mean ± SD

Name of QOL instrument

Global assessment ‘improvement in symptoms: subject 
rating’ (% and # improved/total)

Follow-up duration at time of assessment:

Global assessment ‘improvement in symptoms: MD rating’ 
(% and # improved/total)

Follow-up duration at time of assessment:

Notes: please note p-values and measures of dispersions (within and between group) IF PROVIDED.
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Outcomes and results – UROFLOWMETRY

At 3 months Intervention 1 
N =

Intervention 2 
N =

Intervention 3 
N =

Peak urine flow (PUF) maximum flow rate (Qmax) 
(ml/s), mean ± SD

Change in peak urine flow (PUF) maximum flow 
rate (Qmax) (ml/s), mean ± SD

Mean urine flow (MUF) (ml/s), mean ± SD

Change in mean urine flow (MUF) (ml/s), mean ± SD

Total voided volume (ml), mean ± SD 

Change in total voided volume (ml), mean ± SD

Residual volume (ml), mean ± SD 

Change in residual volume (ml), mean ± SD

Mean detrusor pressure

Change in detrusor pressure

Prostate size (ml), mean ± SD

At 12 months or more (follow-up ______ )

Peak urine flow (PUF) maximum flow rate (Qmax) 
(ml/s), mean ± SD

Change in peak urine flow (PUF) maximum flow 
rate (Qmax) (ml/s), mean ± SD

Mean urine flow (MUF) (ml/s), mean ± SD

Change in mean urine flow (MUF) (ml/s), mean ± SD

Total voided volume (ml), mean ± SD 

Change in total voided volume (ml), mean ± SD

Residual volume (ml), mean ± SD 

Change in residual volume (ml), mean ± SD

Mean detrusor pressure

Change in detrusor pressure

Prostate size (ml), mean ± SD

Notes: please note p-values and measures of dispersions (within and between group) IF PROVIDED.
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Additional information/other comments

Contact with author

Date: ………/………/……… Signature: ……………………………
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Appendix 4  

Quality assessment form:  
randomised controlled trials

Study identifier: Date completed: Assessor initials:

Criteria Yes No Unclear Comments

1. Was the assignment to the treatment groups really 
random?

Adequate approaches to sequence generation

computer-generated random tables •	

random number tables•	

Inadequate approaches to sequence generation

use of alternation, case record numbers, birth dates or •	
week days

2. Was the treatment allocation concealed?

Adequate approaches to concealment of randomisation

centralised or pharmacy-controlled randomisation•	

serially numbered identical containers•	

on-site computer-based system with a randomisation •	
sequence that is not readable until allocation

other approaches with robust methods to prevent •	
foreknowledge of the allocation sequence by clinicians 
and patients 

Inadequate approaches to concealment of randomisation

use of alternation, case record numbers, birth dates or •	
week days

open random number lists•	

serially numbered envelopes (even sealed opaque •	
envelopes can be subject to manipulation) 

3. Were the groups similar at baseline in terms of 
prognostic factors?

4. Were the eligibility criteria specified?

5. Was the intervention (and comparison) clearly 
defined?

6. Were the groups treated in the same way apart from 
the intervention received?

7. Was follow-up long enough to detect important effects 
on outcomes of interest?

a. For short-term outcomes, at least 3 months

b. For long-term outcomes, at least 1 year
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8. Were the outcome assessors blinded to the 
treatment allocation?

9. Were the care providers blinded?

10. Were the patients blinded?

11. Were the point estimates and measures of variability 
presented for the primary outcome measures?

12. Was the withdrawal/dropout rate likely to cause bias?

13. Did the analyses include an intention to treat 
analysis?

14. Was the operation undertaken by someone 
experienced in performing the procedure?
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Nuhoğlu B, Ayyildiz A, Karaguzel E, Cebeci O, 
Germiyanoglu C. Plasmakinetic prostate resection in 
the treatment of benign prostate hyperplasia: results of 
1-year follow up. Int J Urol 2006;13:21–4.

Ogden 1993133

Primary reference
Ogden C, Reddy P, Johnson H, Carter S. Sham vs 
TUMT: a randomized study with cross over. J Urol 
1993;149(Suppl 4):250A.

Patel 1997140

Primary reference
Patel A, Fuchs GJ, Gutierrez-Aceves J, Ryan TP. Prostate 
heating patterns comparing electrosurgical transurethral 
resection and vaporization: a prospective randomized 
study. J Urol 1997;157:169–72.

Riehmann 1995152

Primary reference
Riehmann M, Knes JM, Heisey D, Madsen PO, 
Bruskewitz RC. Transurethral resection versus incision 
of the prostate: a randomized, prospective study. Urology 
1995;45:768–75.

Secondary references
Riehmann M, Knes J, Madaan S, Bruskewitz R. 
Transurethral resection (TURP) versus incision (TUIP) 
of the prostate: a prospective randomized study. J Urol 
1993;149(Suppl 4):323A.

Sparwasser C, Riehmann M, Knes J, Madsen PO. Long-
term results of transurethral prostate incision (TUIP) and 
transurethral prostate resection (TURP). A prospective 
randomized study. Urologe (Ausg A) 1995;34:153–7.

Rodrigo Aliaga 1998149

Primary reference
Rodrigo Aliaga M, Valls Blasco F, Jimenez Cruz JF. Lasers 
as an alternative to the endoscopic surgery in BPH. Actas 
Urol Esp 1998;22:17–22.



Appendix 5

196

Saporta 1996184

Primary references
Saporta L, Aridogan IA, Erlich N, Yachia D. Objective 
and subjective comparison of transurethral resection, 
transurethral incision and balloon dilatation of the 
prostate. A prospective study. Eur Urol 1996;29:439–45.

Seckiner 2006161

Primary reference
Seckiner I, Yesilli C, Akduman B, Altan K, Mungan NA. 
A prospective randomized study for comparing bipolar 
plasmakinetic resection of the prostate with standard 
TURP. Urol Int 2006;76:139–43.

Sengör 1996192

Primary reference
Sengör F, Kose O, Yucebas E, Beysel M, Erdogan K, 
Narter F. A comparative study of laser ablation and 
transurethral electroresection for benign prostatic 
hyperplasia: results of a 6-month follow-up. Br J Urol 
1996;78:398–400.

Shingleton 2002146

Primary reference
Shingleton WB, Farabaugh P, May W. Three-year follow-
up of laser prostatectomy versus transurethral resection 
of the prostate in men with benign prostatic hyperplasia. 
Urology 2002;60:305–8.

Secondary references
Shingleton WB, Terrell F, Renfroe DL, Kolski JM, 
Fowler JE, Jr. A randomized prospective study of laser 
ablation of the prostate versus transurethral resection of 
the prostate in men with benign prostatic hyperplasia. 
Urology 1999;54:1017–21.

Shingleton WB, Farabaugh P. Prospective randomized 
study of laser prostatectomy and transurethral resection 
of the prostate in men with benign prostatic hyperplasia: 
3 year follow-up. J Urol 2001;165(Suppl 5):297.

Shokeir 1997200

Primary reference
Shokeir AA, al Sisi H, Farage YM, el Maaboud MA, 
Saeed M, Mutabagani H. Transurethral prostatectomy: a 
prospective randomized study of conventional resection 
and electrovaporization in benign prostatic hyperplasia. 
Br J Urol 1997;80:570–4.

Singh 2005147

Primary reference
Singh H, Desai MR, Shrivastav P, Vani K. Bipolar 
versus monopolar transurethral resection of prostate: 
randomized controlled study. J Endourol 2005;19:333–8.

Soonawalla 1992185

Primary reference
Soonawalla PF, Pardanani DS. Transurethral incision 
versus transurethral resection of the prostate. A 
subjective and objective analysis. Br J Urol 1992;70:174–
7.

Suvakovic 1996179

Primary reference
Suvakovic N, Hindmarsh JR. A step towards day case 
prostatectomy. Br J Urol 1996;77:212–14.

Talic 200068

Primary reference
Talic RF, El Tiraifi A, El Faqih SR, Hassan SH, Attassi 
RA, Abdel-Halim RE. Prospective randomized study of 
transurethral vaporization resection of the prostate using 
the thick loop and standard transurethral prostatectomy. 
Urology 2000;55:886–90.

Tefekli 2005195

Primary reference
Tefekli A, Muslumanoglu AY, Baykal M, Binbay M, Tas A, 
Altunrende F. A hybrid technique using bipolar energy in 
transurethral prostate surgery: a prospective, randomized 
comparison. J Urol 2005;174:1339–43.

Tkocz 2002186

Primary reference
Tkocz M, Prajsner A. Comparison of long-term results of 
transurethral incision of the prostate with transurethral 
resection of the prostate, in patients with benign prostatic 
hypertrophy. Neurourol Urodyn 2002;21:112–16.

Trachtenberg 1998173

Primary reference
Trachtenberg J, Roehrborn CG. Updated results of a 
randomized, double-blind, multicenter sham-controlled 
trial of microwave thermotherapy with the Dornier 
Urowave in patients with symptomatic benign prostatic 
hyperplasia. Urowave Investigators Group. World J Urol 
1998;16:102–8.

Secondary references
Roehrborn C, Sech S, Preminger G, Cohen T, 
Perlmutter A, Razvi H, et al. A randomized, blinded 
study comparing microwave thermotherapy (Dornier 
Urowave) with a sham procedure in patients with 
clinical benign prostatic hyperplasia (BPH). J Endourol 
1997;11(Suppl1):S155.

Roehrborn CG, Preminger G, Newhall P, Denstedt J, 
Razvi H, Chin LJ, et al. Microwave thermotherapy for 
benign prostatic hyperplasia with the Dornier Urowave: 
results of a randomized, double-blind, multicenter, sham-
controlled trial. Urology 1998;51:19–28.

Tan AH, Nott L, Hardie WR, Chin JL, Denstedt JD, 
Razvi H. Long-term results of microwave thermotherapy 
for symptomatic benign prostatic hyperplasia. J Endourol 
2005;19:1191–5.

Tuhkanen 2001191

Primary reference
Tuhkanen K, Heino A, Ala-Opas M. Two-year follow-
up results of a prospective randomized trial comparing 
hybrid laser prostatectomy with TURP in the 



Health Technology Assessment 2008; Vol. 12: No. 35

© Queen’s Printer and Controller of HMSO 2008. All rights reserved.

197

treatment of big benign prostates. Scand J Urol Nephrol 
2001;35:200–4.

Secondary reference
Tuhkanen K, Heino A, Ala-Opas M. Hybrid laser 
treatment compared with transurethral resection of the 
prostate for symptomatic bladder outlet obstruction 
caused by a large benign prostate: a prospective, 
randomized trial with a 6-month follow-up. BJU Int 
1999;84:805–9.

Tuhkanen 2003153

Primary reference
Tuhkanen K, Heino A, Aaltomaa S, Ala-Opas M. 
Long-term results of contact laser versus transurethral 
resection of the prostate in the treatment of benign 
prostatic hyperplasia with small or moderately enlarged 
prostates. Scand J Urol Nephrol 2003;37:487–93.

Secondary references 
Tuhkanen K, Heino A, Ala-Opas M. Contact laser 
prostatectomy compared to TURP in prostatic 
hyperplasia smaller than 40 ml. Six-month follow-up 
with complex urodynamic assessment. Scand J Urol 
Nephrol 1999;33:31–4.

Tuhkanen K, Heino A, Aaltoma S, Ala-Opas M. Sexual 
function of LUTS patients before and after neodymium 
laser prostatectomy and transurethral resection of 
prostate. A prospective, randomized trial. Urol Int 
2004;73:137–42.

van Melick 2003193

Primary reference
van Melick HH, van Venrooij GE, Boon TA. Long-term 
follow-up after transurethral resection of the prostate, 
contact laser prostatectomy, and electrovaporization. 
Urology 2003;62:1029–34.

Secondary references
van Melick HH, van Venrooij GE, Eckhardt MD, 
Boon TA. A randomized controlled trial comparing 
transurethral resection of the prostate, contact laser 
prostatectomy and electrovaporization in men with 
benign prostatic hyperplasia: urodynamic effects. J Urol 
2002;168:1058–62.

van Melick HH, van Venrooij GE, Eckhardt MD, 
Boon TA. A randomized controlled trial comparing 
transurethral resection of the prostate, contact 
laser prostatectomy and electrovaporization in 
men with benign prostatic hyperplasia: analysis of 
subjective changes, morbidity and mortality. J Urol 
2003;169:1411–16.

Wagrell 2002165

Primary reference
Wagrell L, Schelin S, Nordling J, Richthoff J, Magnusson 
B, Schain M, et al. Feedback microwave thermotherapy 
versus TURP for clinical BPH – a randomized controlled 
multicenter study. Urology 2002;60:292–9.

Secondary references
Duelund J, Wagrell L, Schelin S, Nordling J, Richthoff 
J, Magnusson B, et al. Prostalund feedback treatment 
versuis TURP: a prospective randomized multicenter 
study with 36 month follow-up. Scand J Urol Nephrol 
2003;37(Suppl 214):34–5.

Kobelt G, Spangberg A, Mattiasson A. The cost of 
feedback microwave thermotherapy compared with 
transurethral resection of the prostate for treating benign 
prostatic hyperplasia. BJU Int 2004;93:543–8.

Nordling J, Wagrell L, Larson T, Duelund J, Kroyer K, 
Mattiasson A. ProstaLund feedback treatment PLFT) vs 
TURP: a prospective randomized muliticenter study with 
36 month follow up. BJU Int 2005;95(Suppl 5):75.

Wagrell L, Schelin S, Nordling J, Larsson T, Mattiasson 
A. Prostalund microwave feedback treatment compared 
with TURP for treatment of BPH: a prospective 
randomized multicentre study. Aust NZ J Surg 
2003;73:A146.

Wagrell L, Schelin S, Nordling J, Richthoff J, Magnusson 
B, Schain M, et al. ProstaLund microwave feedback 
treatment compared with TURP for treatment of BHP: 
a prospective randomized multicenter study with 24 
months folllow up. J Urol 2003;169(Suppl 4):1748.

Wang 2002201

Primary reference
Wang ZL, Wang XF, Li B, Ji JT, Hou SC, Shao SX, et al. 
Comparative study of transurethral electrovaporization 
of prostate versus transurethral resection of prostate on 
benign prostatic hyperplasia. Zhong Hua Nan Ke Xue 
2002;8:428–30.

Westenberg 2004189

Primary reference
Westenberg A, Gilling P, Kennett K, Frampton C, 
Fraundorfer M. Holmium laser resection of the prostate 
versus transurethral resection of the prostate: results 
of a randomized trial with 4-year minimum long-term 
followup. J Urol 2004;172:616–19.

Secondary references
Fraundorfer MR, Gilling PJ, Kennett KM, Dunton NG. 
Holmium laser resection of the prostate is more cost-
effective than transurethral resection of the prostate: 
results of a randomized prospective study. Urology 
2001;57:454–8.

Gilling PJ, Mackey M, Cresswell M, Kennett K, Kabalin 
JN, Fraundorfer MR. Holmium laser versus transurethral 
resection of the prostate: a randomized prospective trial 
with 1-year follow-up. J Urol 1999;162:1640–4.

Gilling PJ, Kennett KM, Fraundorfer MR. Holmium laser 
resection v transurethral resection of the prostate: results 
of a randomized trial with 2 years of follow-up. J Endourol 
2000;14:757–60.



Appendix 5

198

Gilling P, Westenberg A, Kennett KM, Fraundorfer MR. 
Holmium laser resection of the prostate (HOLRP) vs 
transurethral resection of the prostate (TURP): results at 
4 years. Aust NZ J Surg 2003;73:A145.

Gilling PJ, Fraundorfer MR, Westenberg AM, Neill MG, 
Frampton CM, Kennett KM. Relief of bladder outflow 
obstruction (BOO) following HoLEP and TURP: a 
pooled analysis of data from 4 randomized trials. BJU Int 
2005;95(Suppl5):74.

Wilson 2006134

Primary reference
Wilson LC, Gilling P, Williams A, Kennett KM, Frampton 
CM, Westenberg AM, et al. A randomised trial comparing 
holmium laser enucleation versus transurethral resection 
in the treatment of prostates larger than 40 grams: 
results at 2 years. Eur Urol 2006;50:569–73.

Secondary reference
Tan AH, Gilling PJ, Kennett KM, Frampton C, 
Westenberg AM, Fraundorfer MR. A randomized trial 

comparing holmium laser enucleation of the prostate 
with transurethral resection of the prostate for the 
treatment of bladder outlet obstruction secondary to 
benign prostatic hyperplasia in large glands (40 to 200 
grams). J Urol 2003;170:1270–4.

Zerbib 1994174

Primary reference
Zerbib M, Steg A, Conquy S, Debre B. Hyperhermia: a 
randomized prospective study applying hyperthermia or 
a sham procedure in obstructive benign hyperplasia of 
the prostate. Prog Clin Biol Res 1994;386:439–48.

Zorn 1999148

Primary reference
Zorn BH, Bauer JJ, Ruiz HE, Thrasher JB. Randomized 
trial of safety and efficacy of transurethral resection of 
the prostate using contact laser versus electrocautery. 
Tech Urol 1999;5:198–201.



Health Technology Assessment 2008; Vol. 12: No. 35

© Queen’s Printer and Controller of HMSO 2008. All rights reserved.

199

Appendix 6  

Detailed quality assessment for  
each of the included studies
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de la Rosette 2003 U U Y Y Y N Y Y U U U Y U U U

de Sio 2006 Y U Y Y Y Y Y Y U U U U U U U

de Wildt 1996 U U Y Y N Y Y Y Y Y Y Y U U U

Donovan 2000 Y Y U Y Y U Y N U U N Y U Y U

Dørflinger 1992 U U Y Y Y Y Y Y U U U N U U U

Dunsmuir 2003 U Y U Y Y Y Y Y N Y N Y U N U

Ekengren 2000 U U N N Y Y N Y U U U Y U U Y

Erdaği 1999 U N N Y Y Y Y N U U U Y U U U

Fowler 2005 Y N Y Y Y Y Y Y U U U Y U U U

Fung 2005 Y U Y Y Y Y Y N Y N Y Y N Y U

Galluci 1998 U U U Y Y U Y Y U U U Y N Y U

Gotoh 1999 U U Y Y Y Y Y N U U U Y N U Y

Gujral 2000 Y Y U Y Y U Y N U U N Y U Y U

Gupta 2006 U U Y Y Y Y Y Y U U U Y U U N

Hammadeh 2003 U N N Y Y N Y Y Y N N Y U U N

Helke 2001 U U N Y Y Y Y Y U U U Y U U Y

Hellström 1986 U U Y Y Y Y Y N U U U Y N U U

Hill 2004 Y U Y Y Y U Y Y U U U Y U U U

Hindley 2001 U U Y Y Y Y Y Y U U U Y U U U

Hon 2006 Y Y Y Y Y Y Y Y Y U U Y U Y U

Jahnson 1998 U U N Y Y Y Y Y U U U Y U U U

Kabalin 1995 U U Y Y Y N Y Y U U U Y U U U

Kaplan 1998 U U Y Y Y Y Y Y Y U N Y U N U

Keoghane 2000 Y Y Y Y Y Y Y Y Y Y Y Y U Y N

continued
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Study Q1 Q2 Q3 Q4 Q5 Q6 Q7a Q7b Q8 Q9 Q10 Q11 Q12 Q13 Q14

Kim 2006a U U Y U U U Y Y U U U Y U N U

Kim 2006b U U Y U U U Y N U U U Y N Y U

Kuntz 2004 Y U Y Y Y Y Y Y U U U Y U U U

Küpeli 1998a U U Y Y Y Y Y N U U U Y N U U

Küpeli 1998b Y U Y Y Y N Y Y U U U Y U U U

Küpeli 2001 U U Y Y Y Y Y N U U U Y U U U

Kursh 2003 Y N Y Y Y N Y Y U U U Y U Y U

Larson 1998 U U N Y Y Y Y N Y U Y Y N U U

Li 1987 U Y Y U Y Y Y N U U U Y U U Y

Liedberg 2003 U N Y Y Y Y Y Y N U U Y U U U

Liu 2006 U N Y Y Y Y Y Y U U U Y U U Y

Mårtenson U U Y Y Y N Y Y U U U Y U U U

McAllister 2000 Y U Y Y Y U Y Y U U U Y U Y U

Montorsi 2004 U U N Y Y Y Y Y N N N Y U U N

Mottet 1999 Y U Y Y Y N Y Y U U U Y U U Y

Nathan 1996 U U Y Y Y Y Y N U U U Y N Y U

Nawrocki 1997 U U Y Y Y Y Y N U U Y Y N U U

Netto 1999 U U Y Y Y Y Y Y U U U Y U U U

Nielsen 1998 Y U Y Y Y Y N Y U U U N U U U

Nuhoğlu 2005 U U Y Y Y Y Y Y U U U Y U U U

Nuhoğlu 2006 U U Y Y Y Y N Y U U U Y U U U

Ogden 1993 U N Y Y Y Y Y N N N Y Y U U U

Patel 1997 U U U Y Y Y Y N U U U Y U U U

Riehmann 1994 U U N Y Y Y Y Y U U U U Y U U

Rodrigo Aliaga 1998 U U N Y N U Y N U U U Y U U U

Saporta 1996 U U Y Y Y N U Y U U U Y U U U

Seckiner 2006 U U Y Y Y Y Y Y U U U Y N U U

Sengor 1996 U U Y Y Y Y Y U U U U Y U U U

Shingleton 2002 Y U Y Y Y U Y Y U U U Y U U U

Shokeir 1997 U U Y Y Y Y Y Y U U U Y U U U

Singh 2005 U U Y Y Y U Y N U U U Y U U Y

Soonwalla1992 U U Y Y Y Y Y Y U U U Y U U U

Suvakovic 1996 U U Y Y Y N Y Y U U U Y U U U

Talic 2000 U U Y Y Y Y Y N U U U U U U U

Tefekli 2005 U U Y Y Y Y Y Y U U U Y U N Y

Trachtenberg 1998 U Y Y Y Y Y Y N Y U Y N U U U

Tkocz 2002 U U Y Y Y Y Y Y U U U Y U U U

Tuhkanen 2001 U U Y Y Y N Y Y U U U N U U Y

Tuhkanen 2003 U U Y Y U N Y Y U U U U U U Y

van Melick 2003 U Y Y Y Y N Y Y U U U Y U U N

Wagrel 2002 U U Y Y Y Y Y Y U U U Y U Y U

Wang 2002 U U Y Y Y Y Y Y U U U Y U U U

Westenberg 2004 U U Y Y Y N Y Y U U U Y U U U

Wilson 2006 Y N Y Y Y Y Y Y Y N N Y U U U

Zerbib 1994 U U N Y Y Y Y N Y N Y Y U U U

Zorn 1999 U U Y Y Y U Y Y U U U Y U U Y

N, no ; U, unclear ; Y, yes.
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Appendix 7  

Characteristics of included studies

Abbreviations used throughout this appendix 
are as follows: APSA, American Physicians 
Scientist Association; AUA, American Urological 
Association; AUA SI, American Urological 
Association symptom index; ASA, American 
Society of Anaesthesiologists; BOO, bladder outlet 
obstruction; BPH, benign prostate hyperplasia; 
BSFQ, brief sexual function questionnaire; 
B-TURP, bipolar transurethral resection of 
the prostate; B-TUVP, bipolar transurethral 
vaporisation of the prostate; B-TUVRP, bipolar 
transurethral vaporection of the prostate; CLVP, 
contact laser vaporisation; DRE, digital rectal 
exmination; ICS, International Continence 
Society; IPSS, International Prostate Symposium 
Score; ISC, intermittent self catheterisation; IQR, 
interquartile range; LUT, lower urinary tract; 
MI, myocardial infaction; MUF, mean urine 

flow; NSAID, non-steroidal anti-inflammatory 
drugs; PCAR, presumed circle area ratio; 
Pdetmax; maximal detrusor pressure; PSA, prostate-
specific antigen; PVR, post-voiding residual 
urine volume; Qmax, peak flow rate; QoL, quality 
of life; RCT, randomised controlled trial, TEAP, 
transurethral ethanol ablation of the prostate; 
TRUS, transrectal ultrasound; TUIP, transurethral 
incision of the prostate;TUMT, transurethral 
microwave thermotherapy; TUNA, transurethral 
needle ablation; TUR, transurethral resection; 
TURP, transurethral resection of the prostate; 
TUVP, transurethral electrovaporisation of the 
prostate; TUVRP, transurethral vaporesection 
of the prostate; URA, urethral resistance factor; 
US, ultrasound; UT, urinary tract; urinary tract 
infection; VLAP, visual laser ablation of prostate; 
WHO, World Health Organization.
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Appendix 8  

Data tables

Abbreviations used throughout this appendix are as follows: B-TURP, bipolar transurethral resection of 
the prostate; B-TUVP, bipolar transurethral vaporisation of the prostate; B-TUVRP, bipolar transurethral 
vaporection of the prostate; TEAP, transurethral ethanol ablation of the prostate; TUIP, transurethral 
incision of the prostate; TUMT, transurethral microwave thermotherapy; TUNA, transurethral needle 
ablation; TUR, transurethral resection; TURP, transurethral resection of the prostate; TUVP, transurethral 
electrovaporisation of the prostate; TUVRP, transurethral vaporesection of the prostate.
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Appendix 8.1: TUMT versus TURP

TABLE 42 Mean symptom scores, SD (range)

Study

Baseline 3 months 6 months 12 months 24 months 3 years

TURP TUMT TURP TUMT p-value TURP TUMT p- value TURP TUMT p- value TURP TUMT p- value TURP TUMT p-value

Ahmed 1997 
(AUA)

n = 30
18.4 (16.7–
20.1)a

n = 30
18.5 (17.1–
20.1)a

n = 30
5.2 (3.9–6.5)a

p < 0.001

n = 30
5.3 (3.9–6.4)a

p = 0.001

Dahlstrand 
1993 (Madsen)

n = 39
13.3, SD 4.2 
(8–22)

n = 39
11.2, SD 3.1 
(8–18)

n = 39
1.6, SD 2.5 
(0–11)

n = 37
2.3, SD 2.7 
(0–13)

NS n = 23
0.9, SD 1.6 
(0–6)

n = 28
3.1, SD 3.0 
(0–11)

n = 22
0.9, SD 2.2 
(0–9)

n = 25
2.7, SD 2.9 
(0–10)

< 0.05

Dahlstrand 
1995 (Madsen)

n = 32
13.6, SD 3.9 
(12.1–15)a

n = 37
12.1, SD 3.0 
(11.1–13.1)a

n = 32
1.7, SD 2.6 
(0.7–2.6)a

p < 0.01

n = 36
2.9, SD 3.0 
(1.9–3.9)a

p < 0.01

n = 32
1.1, SD 1.8 
(0.4–1.7)a

p < 0.01

n = 37
2.6, SD 2.6 
(1.8–3.5)a

p < 0.01

n = 31
0.6, SD 1.4 
(0.1–1.1)a

p < 0.01

n = 33
2.2, SD 2.4 
(1.3–3.0)a

p < 0.01

n = 30
1.2, SD 1.9 
(0.4–1.9)a

p < 0.01

n = 31
2.3, SD 3.0 
(1.2–3.4)a

p < 0.01

d’Ancona 1998 
(Madsen)

n = 21
13.8, SD 4.2

n = 31
13.3, SD 4.2

n = 21
3.6, SD 3.2

n = 31
5.2, SD 4.1

n = 20
2.5, SD 2.3

n = 28
4.4, SD 4.4

n = 17
2.7, SD 4.0

n = 27
4.2, SD 4.6

n = 12b

3.6, SD 3.1
n = 17b

5.8, SD 3.8
> 0.05

d’Ancona 1998 
(IPSS)

n = 21
16.7, SD 5.6

n = 31
18.3, SD 6.3

n = 21
5.1, SD 3.1

n = 31
15.1, SD 
8.2

n = 20
4.0, SD 2.1

n = 38
6.7, SD 5.5

n = 17
3.4, SD 2.2

n = 27
5.0, SD 2.7

n = 12b

6.3, SD 4.8
n = 17b

7.9, SD 6.3
> 0
0.05 

de la Rosette 
2003; in 
Francisca 2000 
(Madsen)

n = 70
15.1, SD 4.1 
(8–24)

n = 69
14.9, SD 
4.0(8–22)

n = 48
3.5, SD 3.7

n = 54
6.4, SD 5.7

< 0.01 n = 35
2.1, SD 2.1

n = 38
5.5, SD 4.6

< 0.01

de la Rosette 
2003 (IPSS)

n = 68
20.8, SD 6.2 
(13–29)

n = 68
20.1, SD 6.5 
(10–27)

n = 55
5.3, SD 5.2

n = 57
10.5, SD 
7.9

n = 48
3.2, SD 3.0

n = 58
8.1, SD 6.0

n = 38
3.7, SD 4.9

n = 46
9.3
SD 7.3

n = 33
2.6
SD 2.2

n = 35
11.5
SD 6.4

Wagrell 2002 
(IPSS)

n = 46
20.4, SD 5.9

n = 99
21.0, SD 5.4

n = 41
6.7, SD 4.3

n = 85
8.4, SD 5.5

n = 43
5.9, SD 5.0

n = 95
7.4, SD 6.2

n = 43
7.1, SD 6.6

n = 93
7.2, SD 6.2

0.0603 n = ?
5.0

n = ?
7.0

NS, not significant.
a 95% confidence interval.
b At 30 months.
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TABLE 42 Mean symptom scores, SD (range)

Study

Baseline 3 months 6 months 12 months 24 months 3 years

TURP TUMT TURP TUMT p-value TURP TUMT p- value TURP TUMT p- value TURP TUMT p- value TURP TUMT p-value

Ahmed 1997 
(AUA)

n = 30
18.4 (16.7–
20.1)a

n = 30
18.5 (17.1–
20.1)a

n = 30
5.2 (3.9–6.5)a

p < 0.001

n = 30
5.3 (3.9–6.4)a

p = 0.001

Dahlstrand 
1993 (Madsen)

n = 39
13.3, SD 4.2 
(8–22)

n = 39
11.2, SD 3.1 
(8–18)

n = 39
1.6, SD 2.5 
(0–11)

n = 37
2.3, SD 2.7 
(0–13)

NS n = 23
0.9, SD 1.6 
(0–6)

n = 28
3.1, SD 3.0 
(0–11)

n = 22
0.9, SD 2.2 
(0–9)

n = 25
2.7, SD 2.9 
(0–10)

< 0.05

Dahlstrand 
1995 (Madsen)

n = 32
13.6, SD 3.9 
(12.1–15)a

n = 37
12.1, SD 3.0 
(11.1–13.1)a

n = 32
1.7, SD 2.6 
(0.7–2.6)a

p < 0.01

n = 36
2.9, SD 3.0 
(1.9–3.9)a

p < 0.01

n = 32
1.1, SD 1.8 
(0.4–1.7)a

p < 0.01

n = 37
2.6, SD 2.6 
(1.8–3.5)a

p < 0.01

n = 31
0.6, SD 1.4 
(0.1–1.1)a

p < 0.01

n = 33
2.2, SD 2.4 
(1.3–3.0)a

p < 0.01

n = 30
1.2, SD 1.9 
(0.4–1.9)a

p < 0.01

n = 31
2.3, SD 3.0 
(1.2–3.4)a

p < 0.01

d’Ancona 1998 
(Madsen)

n = 21
13.8, SD 4.2

n = 31
13.3, SD 4.2

n = 21
3.6, SD 3.2

n = 31
5.2, SD 4.1

n = 20
2.5, SD 2.3

n = 28
4.4, SD 4.4

n = 17
2.7, SD 4.0

n = 27
4.2, SD 4.6

n = 12b

3.6, SD 3.1
n = 17b

5.8, SD 3.8
> 0.05

d’Ancona 1998 
(IPSS)

n = 21
16.7, SD 5.6

n = 31
18.3, SD 6.3

n = 21
5.1, SD 3.1

n = 31
15.1, SD 
8.2

n = 20
4.0, SD 2.1

n = 38
6.7, SD 5.5

n = 17
3.4, SD 2.2

n = 27
5.0, SD 2.7

n = 12b

6.3, SD 4.8
n = 17b

7.9, SD 6.3
> 0
0.05 

de la Rosette 
2003; in 
Francisca 2000 
(Madsen)

n = 70
15.1, SD 4.1 
(8–24)

n = 69
14.9, SD 
4.0(8–22)

n = 48
3.5, SD 3.7

n = 54
6.4, SD 5.7

< 0.01 n = 35
2.1, SD 2.1

n = 38
5.5, SD 4.6

< 0.01

de la Rosette 
2003 (IPSS)

n = 68
20.8, SD 6.2 
(13–29)

n = 68
20.1, SD 6.5 
(10–27)

n = 55
5.3, SD 5.2

n = 57
10.5, SD 
7.9

n = 48
3.2, SD 3.0

n = 58
8.1, SD 6.0

n = 38
3.7, SD 4.9

n = 46
9.3
SD 7.3

n = 33
2.6
SD 2.2

n = 35
11.5
SD 6.4

Wagrell 2002 
(IPSS)

n = 46
20.4, SD 5.9

n = 99
21.0, SD 5.4

n = 41
6.7, SD 4.3

n = 85
8.4, SD 5.5

n = 43
5.9, SD 5.0

n = 95
7.4, SD 6.2

n = 43
7.1, SD 6.6

n = 93
7.2, SD 6.2

0.0603 n = ?
5.0

n = ?
7.0

NS, not significant.
a 95% confidence interval.
b At 30 months.
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TABLE 44 Quality of life (mean, SD)

Study

Baseline 3 months 12 months 24 months 3 years

CommentsTURP TUMT TURP TUMT p-value TURP TUMT p-value TURP TUMT p-value TURP TUMT p-value

de la Rosette 
2003

n = 66
4, SD 1.1

n = 78
4, SD 0.9

n = 48
1.3 (0–5); 
change 
from 
baseline 
69%

n = 54
2.1 (0–6); 
change 
from 
baseline 
50%

n = 48
0.6, SD 
0.7 (0–2); 
change 
from 
baseline 
86%

n = 58
1.9, SD 
1.3 (0–5); 
change 
from 
baseline 
55%

n = 38
0.9, SD 1.1

n = 46
1.9, SD 1.0

n = 33
0.6, SD 0.8

n = 35
2.3, SD 1.2

IPSS QoL (0–6); quality of life data 
obtained from Francisca 1999 and de la 
Rosette 2003

Wagrell 
2003

n = 46
4.2, SD 1.1

n = 99
4.3, SD 1.0

n = 41
1.1, SD 1.6

n = 84
1.5, SD 1.4

n = 43
1.4, SD 1.3

n = 93
1.5, SD 1.7

0.972 IPSS QoL (0–6)
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TABLE 44 Quality of life (mean, SD)

Study

Baseline 3 months 12 months 24 months 3 years

CommentsTURP TUMT TURP TUMT p-value TURP TUMT p-value TURP TUMT p-value TURP TUMT p-value

de la Rosette 
2003

n = 66
4, SD 1.1

n = 78
4, SD 0.9

n = 48
1.3 (0–5); 
change 
from 
baseline 
69%

n = 54
2.1 (0–6); 
change 
from 
baseline 
50%

n = 48
0.6, SD 
0.7 (0–2); 
change 
from 
baseline 
86%

n = 58
1.9, SD 
1.3 (0–5); 
change 
from 
baseline 
55%

n = 38
0.9, SD 1.1

n = 46
1.9, SD 1.0

n = 33
0.6, SD 0.8

n = 35
2.3, SD 1.2

IPSS QoL (0–6); quality of life data 
obtained from Francisca 1999 and de la 
Rosette 2003

Wagrell 
2003

n = 46
4.2, SD 1.1

n = 99
4.3, SD 1.0

n = 41
1.1, SD 1.6

n = 84
1.5, SD 1.4

n = 43
1.4, SD 1.3

n = 93
1.5, SD 1.7

0.972 IPSS QoL (0–6)
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TABLE 45 Urodynamic measures [mean, SD, (range)]

Urodynamic 
outcome Study

Baseline 3 months 6 months 12 months 24 months 3 years

CommentsTURP TUMT TURP TUMT p-value TURP TUMT p-value TURP TUMT p-value TURP TUMT p-value TURP TUMT p-value

Peak urine 
flow rate 
(ml/s)

Ahmed 
1997

n = 30
9.5 (16.7–
20.1)a

n = 30
10.1 (9.2–
10.9)a

n = 30
14.6 (13.4–
15.8)a

n = 30
9.1 (8–10.2)a

Dahlstrand 
1994

n = 32
8.3, SD 3.2

n = 38
8.4, SD 2.6

n = 32
18.1, SD 
7.1
p < 0.001

n = 37
11.5, SD 
4.2
p < 0.001

< 0.001 n = 31
18.6, SD 5.2
p < 0.01

n = 38
11.7, SD 3.9
p < 0.001

< 0.001 n = 31
18.9, SD 
6.0
p < 0.001

n = 33
12.3, SD 
4.1
p < 0.001

< 0.001 n = 14
19.7, SD 
5.5
p < 0.001

n = 13
12.8, SD 
4.8
p < 0.01

< 0.01 It is suspected that these 
two studies are the same. 
Uncertainty exists because, 
in terms of symptoms 
scores, patients appear to 
be different. Attempts to 
contact authors were made 
with no success

Dahlstrand 
1995

n = 32
8.6, SD 3.0 
(12.1–15.0)a

n = 37
8.6, SD 2.5 
(7.7–9.4)a

n = 32
18.1, SD 
7.1
p < 0.001

n = 36
11.6, SD 
4.2
p < 0.001

< 0.001 n = 31
18.6, SD 5.2
p < 0.001

n = 37
11.8, SD 3.9
p < 0.001

n = 31
18.9, SD 
6.0
p < 0.01

n = 33
12.6, SD 
3.9
p < 0.01

n = 29
17.6, SD 
5.9
p < 0.001

n = 30
12.3, SD 
4.4
p < 0.001

d’Ancona 
1998

n = 21
9.3, SD 3.4

n = 31
9.3, SD 3.9

n = 21
19.6, SD 
11.2

n = 31
15.5, SD 
8.0

>0.05 n = 20
15.3, SD 5.9

n = 28
17.0, SD 7.5

> 0.05 n = 17
19.3, SD 
10.7

n = 27
17.1, SD 
7.8

>0.05 n = 12
19.1, SD 
8.2b

n = 17
15.1, SD 
9.6b

> 0.05

de la 
Rosette 
2003

n = 66
7.8, SD 2.8

n = 78
9.2, SD 3.1

n = 47
25.0, SD 
7.5

n = 54
15.5, SD 
12.1

<0.01 n = 48
23.8, SD 
10.4

n = 58
14.9, SD 
7.2

<0.01 n = 38
22.5, SD 
11.4

n = 46
13.7, SD 
6.4

n=33
22.8, SD 
11.6

n=35
11.7, SD 
5.8

Wagrell 
2002

n = 35
7.9, SD 2.7

n = 79
7.6, SD 2.7

n = 41
14.6, SD 
9.0

n = 81
12.8, SD 
6.1

n = 43
13.8, SD 6.8

n = 91
13.5, SD 6.1

n = 31
15.2, SD 
7.8

n = 73
13.3, SD 
6.0

0.944 n = ?
15.6

n = ?
12.4

From 
Wagrell 
2002 
abstract

Total voided 
volume (ml)

de la 
Rosette 
2003; in 
Francisca 
2000

n = 68
223, SD 117

n = 68
222, SD 85

n = 47
263, SD 
141

n = 52
249, SD 
116

0.77

d’Ancona 
1998

n = 21
178, SD 84.1

n = 31
193.5, SD 
85.7

n = 21
234.1, SD 
95.5

n = 31
244.4, SD 
161

n = 20
219.3, SD 
107.7

n = 28
258.9, SD 
130

n = 17
272.4, SD 
151.3

n = 27
274.9, SD 
145.2

n = 12
272.7, SD 
133.4b

n = 17
249.7, SD 
182b

Residual 
volume (ml)

Ahmed 
1997

n = 30
109.1 (88.2–
130)a

n = 30
94.4 (70.0–
112.8)a

n = 30
32.5 (22.5–
40.5)a

p = NS

n = 30
104.9 (78.9–
130.9)a

p < 0.001

d’Ancona 
1998

n = 21
91.1, SD 
104.7

n = 31
49.5, SD 
69.9

n = 21
10.5, SD 
24.5

n = 31
25.5, SD 
58.1

n = 20
52.7, SD 
70.7

n = 28
30.6, SD 
41.0

n = 17
23.6, SD 
29.8

n = 27
70.4, SD 
81.3

n = 12
9.3, SD 
14.6b

n = 17
27.4, SD 
49.1b

Wagrell 
2002

n = 45
94, SD 82

n = 99
106, SD 77

n = 38
54, SD 77

n = 86
49, SD 70

0.680 n = ?
40

n = ?
55

From the 
abstract 
Wagrell 
2002

Dahlstrand 
1995

n = 32
1104, SD 95 
(70-139)a

n = 37
194, SD (68-
120)a

n = 32
134,  
SD 32 
(22-45)a

p < 0.001

n = 36
147,  
SD 45 
(32-62)a

p < 0.001

n = 32
134, SD 30 
(23-44)a

p < 0.001

n = 37
166, SD 64 
(44-87)a

p < 0.001

n = 31
123, SD 
18 (16-
29)a

p < 0.001

n = 33
152,  
SD 64 
(30-75)a

p < 0.01

n = 30
127,  
SD 2 
(14–39)a

p < 0.001

n = 31
148, 
SD 44 
(32–64)a

p < 0.001

de la 
Rosette 
2003

n = 66

97, SD 99

n = 78

68, SD 85

n = 53

14, SD 21

n = 57

64, SD 76

< 0.01; 
data in 
Francisca 
2000

n = 48

20, SD 49

n = 54

55, SD 69

n = 38

29, SD 39

n = 46

91, SD 
116

n = 33

35, SD 56

n = 35

94, SD 
114

continued
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TABLE 45 Urodynamic measures [mean, SD, (range)]

Urodynamic 
outcome Study

Baseline 3 months 6 months 12 months 24 months 3 years

CommentsTURP TUMT TURP TUMT p-value TURP TUMT p-value TURP TUMT p-value TURP TUMT p-value TURP TUMT p-value

Peak urine 
flow rate 
(ml/s)

Ahmed 
1997

n = 30
9.5 (16.7–
20.1)a

n = 30
10.1 (9.2–
10.9)a

n = 30
14.6 (13.4–
15.8)a

n = 30
9.1 (8–10.2)a

Dahlstrand 
1994

n = 32
8.3, SD 3.2

n = 38
8.4, SD 2.6

n = 32
18.1, SD 
7.1
p < 0.001

n = 37
11.5, SD 
4.2
p < 0.001

< 0.001 n = 31
18.6, SD 5.2
p < 0.01

n = 38
11.7, SD 3.9
p < 0.001

< 0.001 n = 31
18.9, SD 
6.0
p < 0.001

n = 33
12.3, SD 
4.1
p < 0.001

< 0.001 n = 14
19.7, SD 
5.5
p < 0.001

n = 13
12.8, SD 
4.8
p < 0.01

< 0.01 It is suspected that these 
two studies are the same. 
Uncertainty exists because, 
in terms of symptoms 
scores, patients appear to 
be different. Attempts to 
contact authors were made 
with no success

Dahlstrand 
1995

n = 32
8.6, SD 3.0 
(12.1–15.0)a

n = 37
8.6, SD 2.5 
(7.7–9.4)a

n = 32
18.1, SD 
7.1
p < 0.001

n = 36
11.6, SD 
4.2
p < 0.001

< 0.001 n = 31
18.6, SD 5.2
p < 0.001

n = 37
11.8, SD 3.9
p < 0.001

n = 31
18.9, SD 
6.0
p < 0.01

n = 33
12.6, SD 
3.9
p < 0.01

n = 29
17.6, SD 
5.9
p < 0.001

n = 30
12.3, SD 
4.4
p < 0.001

d’Ancona 
1998

n = 21
9.3, SD 3.4

n = 31
9.3, SD 3.9

n = 21
19.6, SD 
11.2

n = 31
15.5, SD 
8.0

>0.05 n = 20
15.3, SD 5.9

n = 28
17.0, SD 7.5

> 0.05 n = 17
19.3, SD 
10.7

n = 27
17.1, SD 
7.8

>0.05 n = 12
19.1, SD 
8.2b

n = 17
15.1, SD 
9.6b

> 0.05

de la 
Rosette 
2003

n = 66
7.8, SD 2.8

n = 78
9.2, SD 3.1

n = 47
25.0, SD 
7.5

n = 54
15.5, SD 
12.1

<0.01 n = 48
23.8, SD 
10.4

n = 58
14.9, SD 
7.2

<0.01 n = 38
22.5, SD 
11.4

n = 46
13.7, SD 
6.4

n=33
22.8, SD 
11.6

n=35
11.7, SD 
5.8

Wagrell 
2002

n = 35
7.9, SD 2.7

n = 79
7.6, SD 2.7

n = 41
14.6, SD 
9.0

n = 81
12.8, SD 
6.1

n = 43
13.8, SD 6.8

n = 91
13.5, SD 6.1

n = 31
15.2, SD 
7.8

n = 73
13.3, SD 
6.0

0.944 n = ?
15.6

n = ?
12.4

From 
Wagrell 
2002 
abstract

Total voided 
volume (ml)

de la 
Rosette 
2003; in 
Francisca 
2000

n = 68
223, SD 117

n = 68
222, SD 85

n = 47
263, SD 
141

n = 52
249, SD 
116

0.77

d’Ancona 
1998

n = 21
178, SD 84.1

n = 31
193.5, SD 
85.7

n = 21
234.1, SD 
95.5

n = 31
244.4, SD 
161

n = 20
219.3, SD 
107.7

n = 28
258.9, SD 
130

n = 17
272.4, SD 
151.3

n = 27
274.9, SD 
145.2

n = 12
272.7, SD 
133.4b

n = 17
249.7, SD 
182b

Residual 
volume (ml)

Ahmed 
1997

n = 30
109.1 (88.2–
130)a

n = 30
94.4 (70.0–
112.8)a

n = 30
32.5 (22.5–
40.5)a

p = NS

n = 30
104.9 (78.9–
130.9)a

p < 0.001

d’Ancona 
1998

n = 21
91.1, SD 
104.7

n = 31
49.5, SD 
69.9

n = 21
10.5, SD 
24.5

n = 31
25.5, SD 
58.1

n = 20
52.7, SD 
70.7

n = 28
30.6, SD 
41.0

n = 17
23.6, SD 
29.8

n = 27
70.4, SD 
81.3

n = 12
9.3, SD 
14.6b

n = 17
27.4, SD 
49.1b

Wagrell 
2002

n = 45
94, SD 82

n = 99
106, SD 77

n = 38
54, SD 77

n = 86
49, SD 70

0.680 n = ?
40

n = ?
55

From the 
abstract 
Wagrell 
2002

Dahlstrand 
1995

n = 32
1104, SD 95 
(70-139)a

n = 37
194, SD (68-
120)a

n = 32
134,  
SD 32 
(22-45)a

p < 0.001

n = 36
147,  
SD 45 
(32-62)a

p < 0.001

n = 32
134, SD 30 
(23-44)a

p < 0.001

n = 37
166, SD 64 
(44-87)a

p < 0.001

n = 31
123, SD 
18 (16-
29)a

p < 0.001

n = 33
152,  
SD 64 
(30-75)a

p < 0.01

n = 30
127,  
SD 2 
(14–39)a

p < 0.001

n = 31
148, 
SD 44 
(32–64)a

p < 0.001

de la 
Rosette 
2003

n = 66

97, SD 99

n = 78

68, SD 85

n = 53

14, SD 21

n = 57

64, SD 76

< 0.01; 
data in 
Francisca 
2000

n = 48

20, SD 49

n = 54

55, SD 69

n = 38

29, SD 39

n = 46

91, SD 
116

n = 33

35, SD 56

n = 35

94, SD 
114

continued
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Urodynamic 
outcome Study

Baseline 3 months 6 months 12 months 24 months 3 years

CommentsTURP TUMT TURP TUMT p-value TURP TUMT p-value TURP TUMT p-value TURP TUMT p-value TURP TUMT p-value

Detrusor 
pressure 
(cmH2O)

Ahmed 
1997 

n = 30
96.7 
(85.5–103.9)a

n = 30 
98.5 (70.1–
116.9)a

n = 30
48.8  
(44.3–52.7)a

p < 0.001

n = 30 
105.6 (73.7–
117.5)a

p = NS

Dahlstrand 
1995

n = 32
75, SD 31 

n = 37
70, SD 29

n = 32
36, SD 8
p < 0.001

n = 37
67, SD 29
p = NS

d’Ancona 
1998

n = 21
65.4, SD 
24.9 

n = 31 
77.7, SD 
40.0

n = 20
38.5, SD 
24.5 

n = 28 
54.0, SD 
15.9

Wagrell 
2002

n = 45
79.4, SD 
35.3 

n = 99 
73.7, SD 
29.7

n = 39
41.8, SD 
16.6 

n = 82 
48.5, SD 
25.0

Prostate size 
(ml)

Ahmed 
1997

n = 30
46.1 (38.1-
54.1)a

n = 30
36.6 (31.8-
54.1)a

n = 30
25.4  
(19.4-31.4)a

p = 0.001

n = 30
34.5  
(29.7-39.3)a

p = NS

Dahlstrand 
1995

n = 32
36.8, SD 16

n = 37
33.9, SD 
11.9

n = 30?
22.5, SD 
10.9
p = NS

n = 31?
30.3, SD 
9.6
p < 0.001

d’Ancona 
1998

n = 21
44.9, SD 
15.3

n = 31
43.4, SD 
11.8

n = 21
23.0, SD 
8.8

n = 31
36.6, SD 
10.0

de la 
Rosette 
2003

n = 66
52, SD 19.2

n = 78
51, SD 20

n = 48
23, SD 
7.4

n = 54
41, SD 
16.1

p < 0.01; 
data in 
Francisca 
2000

n = 35
25, SD 10.7

n = 38
48, SD 18.4

p < 0.01; 
data in 
Francisca 
2000

Wagrell 
2002

n = 46
52.7, SD 
17.3

n = 99
48.9, SD 
15.8

n = 41
26, SD 13

n = 90
34, SD 16

n = ?
25

n = ?
37

NS, not significant.
a 95% confidence interval.
b At 30 months.

TABLE 45 Urodynamic measures [mean, SD, (range)] (continued)
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Urodynamic 
outcome Study

Baseline 3 months 6 months 12 months 24 months 3 years

CommentsTURP TUMT TURP TUMT p-value TURP TUMT p-value TURP TUMT p-value TURP TUMT p-value TURP TUMT p-value

Detrusor 
pressure 
(cmH2O)

Ahmed 
1997 

n = 30
96.7 
(85.5–103.9)a

n = 30 
98.5 (70.1–
116.9)a

n = 30
48.8  
(44.3–52.7)a

p < 0.001

n = 30 
105.6 (73.7–
117.5)a

p = NS

Dahlstrand 
1995

n = 32
75, SD 31 

n = 37
70, SD 29

n = 32
36, SD 8
p < 0.001

n = 37
67, SD 29
p = NS

d’Ancona 
1998

n = 21
65.4, SD 
24.9 

n = 31 
77.7, SD 
40.0

n = 20
38.5, SD 
24.5 

n = 28 
54.0, SD 
15.9

Wagrell 
2002

n = 45
79.4, SD 
35.3 

n = 99 
73.7, SD 
29.7

n = 39
41.8, SD 
16.6 

n = 82 
48.5, SD 
25.0

Prostate size 
(ml)

Ahmed 
1997

n = 30
46.1 (38.1-
54.1)a

n = 30
36.6 (31.8-
54.1)a

n = 30
25.4  
(19.4-31.4)a

p = 0.001

n = 30
34.5  
(29.7-39.3)a

p = NS

Dahlstrand 
1995

n = 32
36.8, SD 16

n = 37
33.9, SD 
11.9

n = 30?
22.5, SD 
10.9
p = NS

n = 31?
30.3, SD 
9.6
p < 0.001

d’Ancona 
1998

n = 21
44.9, SD 
15.3

n = 31
43.4, SD 
11.8

n = 21
23.0, SD 
8.8

n = 31
36.6, SD 
10.0

de la 
Rosette 
2003

n = 66
52, SD 19.2

n = 78
51, SD 20

n = 48
23, SD 
7.4

n = 54
41, SD 
16.1

p < 0.01; 
data in 
Francisca 
2000

n = 35
25, SD 10.7

n = 38
48, SD 18.4

p < 0.01; 
data in 
Francisca 
2000

Wagrell 
2002

n = 46
52.7, SD 
17.3

n = 99
48.9, SD 
15.8

n = 41
26, SD 13

n = 90
34, SD 16

n = ?
25

n = ?
37

NS, not significant.
a 95% confidence interval.
b At 30 months.
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Appendix 8.2: TUMT versus sham

TABLE 47 Mean symptom scores, SD (range)

Study

Baseline 3 months 6 months 12 months

CommentsTUMT Sham TUMT Sham p-value TUMT Sham p-value TUMT Sham p-value

Albala 2002 (AUA) n = 125
22.2, SD 5.0

n = 65
22.7, SD 5.7

n = 124
12.4

n = 63
17

< 0.05 n = 115
12.1

n = 119
11.9
p < 0.05

Bdesha 1994 (AUA) n = 22
19.2 (16.3–22.1)a

n = 20
18.8 (16.0–
21.7)a

n = 22
7.1 (5.0–9.2)a

n = 18
16.2 (12.8–19.6)a

< 0.001

Blute 1996 (Madsen) n = 78
13.9, SD 3.4

n = 37
14.9, SD 3.1

n = 75
6.3, SD 5.0

n = 35
10.8, SD 4.4

< 0.00001 n = 68
5.74

n = 63
5.75

Blute 1996 (AUA) n = 37
19.9, SD 7.2

n = 37
20.8, SD 6.7

n = 64
11.3, SD 6.3

n = 31
16.3, SD 7.6

Brehmer 1999 (ICS) n = 13
A: 49; B: 36

n = 13
A: 46; B: 36

32 questions about 
the symptom (A) and 
bother related to 
symptom (B). Max 
A and B: 124 and 92 
respectively. High 
score indicates worse 
symptoms

de la Rosette 1994; 
Francisca 1997 
(Madsen)

n = 25
13.2, SD 3.4

n = 25
12.1, SD 2.9

n = 24
5.9, SE 0.8
p = 0.0001

n = 23
7.9, SE 0.9
p = 0.001

< 0.025 n = 24
5.3, SE 0.9

n = 23
9.1, SE 0.9

0.001 n = 12
3.3

n = 7
9.1

de Wildt 1996 (Madsen) n = 47
13.7, SD 3.4 
(12.7–14.7)a

n = 46
12.9, SD 3.1 
(11.9–13.9)a

n = 45
4.7 (3.6–5.9)a

p < 0.003

n = 43
10.4 (8.9–11.8)a

p = 0.001

n = 33
4.2 (3.0–5.3)a

p < 0.001

n = 13
8.2 (5.5–11.0)a

p < 0.001

Larson 1998 (AUA) n = 124
20.8 (19.8–21.9)a

n = 42
21.3 (19.3–
23.3)a

n = 123
9.6 (8.6–10.7) a

n = 40
14.5 (12.4–16.6)a

< 0.01 n = 120
10.5 (9.2–11.8)a

n = 352
14.3 (12.2–
16.4)a

< 0.05

Nawrocki 1997 (AUA) n = 38
19b (7–31)

n = 40
17.5b (7–28)

n = 38?
9.5b (1–27)

n = 40?
9.5b (0–30)

0.81

Ogden 1993 (Madsen) n = 21
14.5 (12.9–16.1)a

n = 19
14.2 (12.5–
15.7)a

n = 21
4.3 (2.4–6.2)a

n = 19
12.8 (10.5–15)a

0.001 n = 19
3.6

n = 5
7.7

Roehrborn 1998 (AUA) n = 147
23.6, SD 5.6

n = 73
23.9, SD 5.6

n = 147?
11.7

n = 73?
16.2

< 0.05 n = 124?
12.7

n = 65?
18.0

< 0.05 Same study as 
Trachtenberg 1998

Trachtenberg 1998 
(AUA)

n = 147
23.6 (12–35)

n = 73
23.9 (13–35)

n = 142
11.6

n = 70
16.4

< 0.05 n = 142
12.6

n = 70
17.9

< 0.05 Same study as 
Roehrborn 1998

a 95% confidence interval.
b Mean or median.
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Appendix 8.2: TUMT versus sham

TABLE 47 Mean symptom scores, SD (range)

Study

Baseline 3 months 6 months 12 months

CommentsTUMT Sham TUMT Sham p-value TUMT Sham p-value TUMT Sham p-value

Albala 2002 (AUA) n = 125
22.2, SD 5.0

n = 65
22.7, SD 5.7

n = 124
12.4

n = 63
17

< 0.05 n = 115
12.1

n = 119
11.9
p < 0.05

Bdesha 1994 (AUA) n = 22
19.2 (16.3–22.1)a

n = 20
18.8 (16.0–
21.7)a

n = 22
7.1 (5.0–9.2)a

n = 18
16.2 (12.8–19.6)a

< 0.001

Blute 1996 (Madsen) n = 78
13.9, SD 3.4

n = 37
14.9, SD 3.1

n = 75
6.3, SD 5.0

n = 35
10.8, SD 4.4

< 0.00001 n = 68
5.74

n = 63
5.75

Blute 1996 (AUA) n = 37
19.9, SD 7.2

n = 37
20.8, SD 6.7

n = 64
11.3, SD 6.3

n = 31
16.3, SD 7.6

Brehmer 1999 (ICS) n = 13
A: 49; B: 36

n = 13
A: 46; B: 36

32 questions about 
the symptom (A) and 
bother related to 
symptom (B). Max 
A and B: 124 and 92 
respectively. High 
score indicates worse 
symptoms

de la Rosette 1994; 
Francisca 1997 
(Madsen)

n = 25
13.2, SD 3.4

n = 25
12.1, SD 2.9

n = 24
5.9, SE 0.8
p = 0.0001

n = 23
7.9, SE 0.9
p = 0.001

< 0.025 n = 24
5.3, SE 0.9

n = 23
9.1, SE 0.9

0.001 n = 12
3.3

n = 7
9.1

de Wildt 1996 (Madsen) n = 47
13.7, SD 3.4 
(12.7–14.7)a

n = 46
12.9, SD 3.1 
(11.9–13.9)a

n = 45
4.7 (3.6–5.9)a

p < 0.003

n = 43
10.4 (8.9–11.8)a

p = 0.001

n = 33
4.2 (3.0–5.3)a

p < 0.001

n = 13
8.2 (5.5–11.0)a

p < 0.001

Larson 1998 (AUA) n = 124
20.8 (19.8–21.9)a

n = 42
21.3 (19.3–
23.3)a

n = 123
9.6 (8.6–10.7) a

n = 40
14.5 (12.4–16.6)a

< 0.01 n = 120
10.5 (9.2–11.8)a

n = 352
14.3 (12.2–
16.4)a

< 0.05

Nawrocki 1997 (AUA) n = 38
19b (7–31)

n = 40
17.5b (7–28)

n = 38?
9.5b (1–27)

n = 40?
9.5b (0–30)

0.81

Ogden 1993 (Madsen) n = 21
14.5 (12.9–16.1)a

n = 19
14.2 (12.5–
15.7)a

n = 21
4.3 (2.4–6.2)a

n = 19
12.8 (10.5–15)a

0.001 n = 19
3.6

n = 5
7.7

Roehrborn 1998 (AUA) n = 147
23.6, SD 5.6

n = 73
23.9, SD 5.6

n = 147?
11.7

n = 73?
16.2

< 0.05 n = 124?
12.7

n = 65?
18.0

< 0.05 Same study as 
Trachtenberg 1998

Trachtenberg 1998 
(AUA)

n = 147
23.6 (12–35)

n = 73
23.9 (13–35)

n = 142
11.6

n = 70
16.4

< 0.05 n = 142
12.6

n = 70
17.9

< 0.05 Same study as 
Roehrborn 1998

a 95% confidence interval.
b Mean or median.
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TABLE 49 Quality of life (mean, SD)

Study

Baseline 3 months 6 months 12 months

CommentsTUMT Sham TUMT Sham p-value TUMT Sham p-value TUMT Sham p-value

Albala 2002 n = 125
11.4

n = 65
NR

n = 124
6.2

n = ?
NR

n = 115
5.8

n = ?
NR

n = 119
5.8

n = ?
NR

Mean; quality of life index

Larson 1998 n = 125
4.2 (4.0–4.4)

n = 44
4.0 (3.6–4.3)

n = 120
2.2 (1.9–2.4)
p < 0.0005
48% lower

n = 35
2.9 (2.5–3.3)
28% lower

Mean, 95% CI; quality of life score was evaluated by patient responses to the question of how they 
would feel if their current urinary symptoms were to continue indefinitely (no information was 
provided about the scale used). The improvement in QoL score remained at a comparable level at 
both the 9- and 12-month follow-up evaluations in the TUMT group

Ogden 1993 n = 22
13.4 (10.7–
16.1)

n = 21
13.3 (9.2–
17.4)

n = 21
5.1 (2.3–7.9)

n = 19
10.2 (6.9–
13.5)

Mean, 95% CI; the quality of life questionnaire was derived from the Veterans’ Administration study 
of TURP vs watchful waiting. It had five sections: A = perception of urinary difficulties; B = sexual 
performance: C = activities of daily living; D = general psychological well-being; and E = social 
activities (A–D, high score = deterioriation; opposite for E)

Trachtenberg 
1998; in 
Roehrborn 
1998

n = 147
4.3, SD 1.0

n = 73
4.3, SD 1.1

n = 142
2.2

n = 70
3.1

< 0.05 n = 142
2.2

n = 70
3.2

< 0.05 The observations made regarding the single QoL question, with a scale from 0 to 6, were nearly 
identical. At baseline the patients reported unfavorable and high QoL scores, representing strong 
dissatisfaction with urinary symptoms on the part of the participants. At 3 and 6 months there was a 
statistically significant difference in the improvement of QoL in the TUMT and sham-treated patients
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TABLE 49 Quality of life (mean, SD)

Study

Baseline 3 months 6 months 12 months

CommentsTUMT Sham TUMT Sham p-value TUMT Sham p-value TUMT Sham p-value

Albala 2002 n = 125
11.4

n = 65
NR

n = 124
6.2

n = ?
NR

n = 115
5.8

n = ?
NR

n = 119
5.8

n = ?
NR

Mean; quality of life index

Larson 1998 n = 125
4.2 (4.0–4.4)

n = 44
4.0 (3.6–4.3)

n = 120
2.2 (1.9–2.4)
p < 0.0005
48% lower

n = 35
2.9 (2.5–3.3)
28% lower

Mean, 95% CI; quality of life score was evaluated by patient responses to the question of how they 
would feel if their current urinary symptoms were to continue indefinitely (no information was 
provided about the scale used). The improvement in QoL score remained at a comparable level at 
both the 9- and 12-month follow-up evaluations in the TUMT group

Ogden 1993 n = 22
13.4 (10.7–
16.1)

n = 21
13.3 (9.2–
17.4)

n = 21
5.1 (2.3–7.9)

n = 19
10.2 (6.9–
13.5)

Mean, 95% CI; the quality of life questionnaire was derived from the Veterans’ Administration study 
of TURP vs watchful waiting. It had five sections: A = perception of urinary difficulties; B = sexual 
performance: C = activities of daily living; D = general psychological well-being; and E = social 
activities (A–D, high score = deterioriation; opposite for E)

Trachtenberg 
1998; in 
Roehrborn 
1998

n = 147
4.3, SD 1.0

n = 73
4.3, SD 1.1

n = 142
2.2

n = 70
3.1

< 0.05 n = 142
2.2

n = 70
3.2

< 0.05 The observations made regarding the single QoL question, with a scale from 0 to 6, were nearly 
identical. At baseline the patients reported unfavorable and high QoL scores, representing strong 
dissatisfaction with urinary symptoms on the part of the participants. At 3 and 6 months there was a 
statistically significant difference in the improvement of QoL in the TUMT and sham-treated patients
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TABLE 50 Urodynamic measures [mean, SD, (range)]

Urodynamic outcome Study

Baseline 3 months 6 months 12 months

TUMT Sham TUMT Sham p-value TUMT Sham p-value TUMT Sham p-value

Peak urine flow rate 
(ml/s)

Abbou 1995 n = 66
10.4, SD 2.7

n = 31
9.9, SD 2.5

Albala 2002 n = 125
8.9, SD 3.0

n = 65
8.4, SD 2.0

n = 119
13.9
p < 0.05 

Bdesha 1994 n = 22
12.3 (10.7–
13.9)a

n = 20
10.8 (9.2–
12.4)a

n = 22
14.6 (12.1–17.1)a

n = 18
9.8 (8.5–11.1)a

NS

Blute 1996 n = 78
7.3, SD 1.6

n = 36
7.4, SD 1.7

n = 74
11.5, SD 4.0
p < 0.0001

n = 34
9.4, SD 3.7
p < 0.001

< 0.01 n = 64
11.89

n = 53
12.14

Brehmer 1999 n = 16
7.0b

n = 14
7.9b

n = 16
9.9b

n = 13
8.3b

4-month data

de Wildt 1996 n = 47
9.2, SD 2.5

n = 46
9.6, SD 2.7

n = 45
13.4 (11.7–15.3)a

p = 0.846

n = 43
9.6 (8.7–10.7)a

p < 0.001

n = 33
13.4 (11.6–15.1)a

p < 0.001

n = 13
10.5 (7.9–13.1)a

p = 0.657

Larson 1998 n = 106
7.8 (7.4–8.2)a

n = 39
7.8 (7.0–8.6)a

n = 102
11.7 (10.7–12.8)a

n = 37
9.2 (8–10.4)a

< 0.005 n = 101
11.8 (10.7–13)a

n = 31
9.8 (8.4–11.2)a

< 0.05 n = 107
11.6 (10.5–12.7)a

Nawrocki 1997 n = 38
8.83, SD 2.32

n = 40
9.44, SD 2.78

n = 38
9.94, SD 3.08

n = 40
9.49, SD 2.88

Ogden 1993 n = 22
8.5 (7.5–9.5)a

n = 21
7.4 (7.6–9.6)a

n = 21
13 (10.4–15.4)a

n = 19
9.2 (7.2–11.2)a

n = 19
13.5

n = 5
11.5

From abstract 
1993

Trachtenberg 1998; in 
Roehrborn 1998

n = 147
7.7, SD 2.0 
(3.5–11.5)

n = 73
8.1, SD 2.0 
(4.0–11.9)

n = 142
11

n = 70
9.7

< 0.05 n = 142
10.6

n = 70
9.6

< 0.05

Zerbib 1994 n = 38
7.6, SD 3.8

n = 30
10.6, SD 5.8

n = 38
9.6, SD 5.8
p = 0.002

n = 30
10.8, SD 5.4
p = 0.4

Mean urine flow rate 
(ml/s)

Blute 1996 n = 78
4.0, SD 1.1

n = 36
3.9, SD 1.1

Trachtenberg 1998; in 
Roehrborn 1998

n = 147
4.3, SD 1.3

n = 73
4.5, SD 1.3

n = 142
6.0

n = 70
5.3

< 0.05 n = 142
6.0

n = 70
5.3

< 0.05

continued
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TABLE 50 Urodynamic measures [mean, SD, (range)]

Urodynamic outcome Study

Baseline 3 months 6 months 12 months

TUMT Sham TUMT Sham p-value TUMT Sham p-value TUMT Sham p-value

Peak urine flow rate 
(ml/s)

Abbou 1995 n = 66
10.4, SD 2.7

n = 31
9.9, SD 2.5

Albala 2002 n = 125
8.9, SD 3.0

n = 65
8.4, SD 2.0

n = 119
13.9
p < 0.05 

Bdesha 1994 n = 22
12.3 (10.7–
13.9)a

n = 20
10.8 (9.2–
12.4)a

n = 22
14.6 (12.1–17.1)a

n = 18
9.8 (8.5–11.1)a

NS

Blute 1996 n = 78
7.3, SD 1.6

n = 36
7.4, SD 1.7

n = 74
11.5, SD 4.0
p < 0.0001

n = 34
9.4, SD 3.7
p < 0.001

< 0.01 n = 64
11.89

n = 53
12.14

Brehmer 1999 n = 16
7.0b

n = 14
7.9b

n = 16
9.9b

n = 13
8.3b

4-month data

de Wildt 1996 n = 47
9.2, SD 2.5

n = 46
9.6, SD 2.7

n = 45
13.4 (11.7–15.3)a

p = 0.846

n = 43
9.6 (8.7–10.7)a

p < 0.001

n = 33
13.4 (11.6–15.1)a

p < 0.001

n = 13
10.5 (7.9–13.1)a

p = 0.657

Larson 1998 n = 106
7.8 (7.4–8.2)a

n = 39
7.8 (7.0–8.6)a

n = 102
11.7 (10.7–12.8)a

n = 37
9.2 (8–10.4)a

< 0.005 n = 101
11.8 (10.7–13)a

n = 31
9.8 (8.4–11.2)a

< 0.05 n = 107
11.6 (10.5–12.7)a

Nawrocki 1997 n = 38
8.83, SD 2.32

n = 40
9.44, SD 2.78

n = 38
9.94, SD 3.08

n = 40
9.49, SD 2.88

Ogden 1993 n = 22
8.5 (7.5–9.5)a

n = 21
7.4 (7.6–9.6)a

n = 21
13 (10.4–15.4)a

n = 19
9.2 (7.2–11.2)a

n = 19
13.5

n = 5
11.5

From abstract 
1993

Trachtenberg 1998; in 
Roehrborn 1998

n = 147
7.7, SD 2.0 
(3.5–11.5)

n = 73
8.1, SD 2.0 
(4.0–11.9)

n = 142
11

n = 70
9.7

< 0.05 n = 142
10.6

n = 70
9.6

< 0.05

Zerbib 1994 n = 38
7.6, SD 3.8

n = 30
10.6, SD 5.8

n = 38
9.6, SD 5.8
p = 0.002

n = 30
10.8, SD 5.4
p = 0.4

Mean urine flow rate 
(ml/s)

Blute 1996 n = 78
4.0, SD 1.1

n = 36
3.9, SD 1.1

Trachtenberg 1998; in 
Roehrborn 1998

n = 147
4.3, SD 1.3

n = 73
4.5, SD 1.3

n = 142
6.0

n = 70
5.3

< 0.05 n = 142
6.0

n = 70
5.3

< 0.05

continued
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Urodynamic outcome Study

Baseline 3 months 6 months 12 months

TUMT Sham TUMT Sham p-value TUMT Sham p-value TUMT Sham p-value

Voided volume (ml) Abbou 1995 n = 66
249, SD 82

n = 31
242, SD 89

Nawrocki 1997 n = 38
252.1, SD 64.79

n = 40
269.1, SD 
72.29

n = 38
229.6, SD 71.80

n = 40
239.8, SD 67.05

Ogden 1993 n = 22
267 (235–297)a

n = 21
285 (235–
334)a

n = 21
269 (224–313)a

n = 19
258 (218–297)

Trachtenberg 1998; in 
Roehrborn 1998

n = 147
254, SD 82

n = 73
251, SD 92

Zerbib 1994 n = 38
151, SD 92.0

n = 30
145, SD 86.3

n = 38
154, SD 90.0
p = 0.7

n = 30
166, SD 91.3
p = 0.2

Residual volume (ml) Abbou 1995 n = 66
66, SD 60

n = 31
61, SD 42

n = 19
11.8

n = 5
127

From abstract 
1993

Albala 2002 n = 125
57.9, SD 53.9

n = 65
52.6, SD 51.9

Bdesha 1994 n = 22
104 (85–125)a

n = 20
80 (57–103)a

n = 22
52 (34–70)a

n = 18
94 (71–117)a

<0.05

Blute 1996 n = 78
140.4, SD 35.8

n = 36
145.2, SD 1.7

n = 71
145.5, SD 126.1

n = 33
147.2, SD 107.2

de Wildt 1996 n = 47
93.9, SD 75.4

n = 46
84.7, SD 66.1

n = 45
34.2 (19.4–46.8)a

p = 0.002

n = 43
104.1 (74.7–133.4)
a

p = 0.433

n = 33
49.7 (33.0–66.3)a

n = 13
56.3 (16.9–95.7)a

Larson 1998 n = 105
99.1 (82.0–
116.1)a

n = 39
103.6 (79.4–
127.8)a

n = 103
68.4 (52.9–83.8)a

n = 37
93.0 (57.6–128.4)a

NS n = 101
84.5 (67.8–
101.2)a

n = 31
84.4 (58.3–110.6)
a

NS

Nawrocki 1997 n = 38
85.7, SD 56.6

n = 40
96.5, SD 56.3

n = 38
85.8, SD 51.2

n = 40
106.3, SD 84.5

Ogden 1993 n = 22
147 (116–117)a

n = 21
118 (84.8–
151)a

n = 21
12 (–2.0–26)a

n = 19
171 (121–220)a

Trachtenberg 1998; in 
Roehrborn 1998

n = 147
79.7, SD 20.1 
(0–248)

n = 73
67.5, SD 63.4 
(0–241)

Zerbib 1994 n = 38
110, SD 88.8

n = 30
84.2, SD 76.6

n = 38
67, SD 101.6
p = 0.006

n = 30
81.2, SD 66.8

NS, not significant.
a 95% confidence interval.
b Mean or median.

TABLE 50 Urodynamic measures [mean, SD, (range)] (continued)
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Urodynamic outcome Study

Baseline 3 months 6 months 12 months

TUMT Sham TUMT Sham p-value TUMT Sham p-value TUMT Sham p-value

Voided volume (ml) Abbou 1995 n = 66
249, SD 82

n = 31
242, SD 89

Nawrocki 1997 n = 38
252.1, SD 64.79

n = 40
269.1, SD 
72.29

n = 38
229.6, SD 71.80

n = 40
239.8, SD 67.05

Ogden 1993 n = 22
267 (235–297)a

n = 21
285 (235–
334)a

n = 21
269 (224–313)a

n = 19
258 (218–297)

Trachtenberg 1998; in 
Roehrborn 1998

n = 147
254, SD 82

n = 73
251, SD 92

Zerbib 1994 n = 38
151, SD 92.0

n = 30
145, SD 86.3

n = 38
154, SD 90.0
p = 0.7

n = 30
166, SD 91.3
p = 0.2

Residual volume (ml) Abbou 1995 n = 66
66, SD 60

n = 31
61, SD 42

n = 19
11.8

n = 5
127

From abstract 
1993

Albala 2002 n = 125
57.9, SD 53.9

n = 65
52.6, SD 51.9

Bdesha 1994 n = 22
104 (85–125)a

n = 20
80 (57–103)a

n = 22
52 (34–70)a

n = 18
94 (71–117)a

<0.05

Blute 1996 n = 78
140.4, SD 35.8

n = 36
145.2, SD 1.7

n = 71
145.5, SD 126.1

n = 33
147.2, SD 107.2

de Wildt 1996 n = 47
93.9, SD 75.4

n = 46
84.7, SD 66.1

n = 45
34.2 (19.4–46.8)a

p = 0.002

n = 43
104.1 (74.7–133.4)
a

p = 0.433

n = 33
49.7 (33.0–66.3)a

n = 13
56.3 (16.9–95.7)a

Larson 1998 n = 105
99.1 (82.0–
116.1)a

n = 39
103.6 (79.4–
127.8)a

n = 103
68.4 (52.9–83.8)a

n = 37
93.0 (57.6–128.4)a

NS n = 101
84.5 (67.8–
101.2)a

n = 31
84.4 (58.3–110.6)
a

NS

Nawrocki 1997 n = 38
85.7, SD 56.6

n = 40
96.5, SD 56.3

n = 38
85.8, SD 51.2

n = 40
106.3, SD 84.5

Ogden 1993 n = 22
147 (116–117)a

n = 21
118 (84.8–
151)a

n = 21
12 (–2.0–26)a

n = 19
171 (121–220)a

Trachtenberg 1998; in 
Roehrborn 1998

n = 147
79.7, SD 20.1 
(0–248)

n = 73
67.5, SD 63.4 
(0–241)

Zerbib 1994 n = 38
110, SD 88.8

n = 30
84.2, SD 76.6

n = 38
67, SD 101.6
p = 0.006

n = 30
81.2, SD 66.8

NS, not significant.
a 95% confidence interval.
b Mean or median.
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TABLE 52 Mean symptom scores, SD (range)

Study

Baseline 3 months 6 months 12 months 18 months 24 months 3 years 5 years

TURP TUNA TURP TUNA p-value TURP TUNA p-value TURP TUNA p-value TURP TUNA p-value TURP TUNA p-value TURP TUNA p-value TURP TUNA p-value

Cimentepe 
2003 (IPSS)

n = 33
24.1, SD 
3.8

n = 26
22.9, SD 
3.8

n = 33?
8.3, SD 
2.9
p = 0.00

n = 26?
9.7, SD 
2.8
p = 0.00

0.248 n = 33?
8.6, SD 
1.8
p = 0.00

n = 26?
8.5, SD 
3.2
p = 0.00

0.899

Hill 2004 
(AUA)

n = 55
24.1, SE 
0.8

n = 65
24.0, SE 
0.8

n = 47
9.4, SE 
0.7
p < 0.001

n = 59
10.1, SE 
0.9
p < 0.001

0.75 n = 47
8.4, SE 
0.8
p < 0.001

n = 59
11.0, SE 
1.0
p < 0.001

0.4513 n = 44
7.8, SE 
0.9
p < 0.001

n = 56
11.7, SE 
1.0
p < 0.001

0.0047 n = 35
9.5, SE 
1.1
p < 0.001

n = 43
15.0, SE 
1.3
p < 0.001

0.0028 n = 31
10.1, SE 
1.4
p < 0.001

n = 38
15.2, SE 
1.3
p < 0.001

0.0079 n = 22
10.8, SE 
1.6
p < 0.001

n = 18
10.7, SE 
1.4
p < 0.001

0.9813

Hindley 
2001 (IPSS)

n = 25
22a 
(18–25)b

n = 25
20a 
(15–23)b

n = 22
3a (2–6)b

n = 20
9a (6–23)b

n=19
3a (2–6)b

n = 19
6a (4–10)b

n = 19
3a (1–5)b

n = 19
8 (5–13)b

Kim 2006a 
(IPSS)

n = 110 
24.0

n = 110 
20.8

n = 110 
10.6

n = 110 
10.8

n = 110 
8.9

n = 110 
11.4

n = 110 
8.8

n = 110 
11.6

a Median.
b IQR: interquartile range.

TABLE 51 Descriptors of care

TUMT Sham

Outcome Study N n % N n % Comments

Reoperation Bdesha 1994 22 – – 20 16 80 Sham: had TUMT

Brehmer 
1999

16 3 18.7 14 7 50 TUMT: all had TURP. Sham: three had 
TURP and four had TUMT

de Wildt 
1996

47 8 17 46 27 58.7 TUMT: three had a TURP at 3 months, 
6 months and 1 year; four had a TUMT 
at 6 months. Sham: 23 had a TUMT at 
6 months and four had a TUMT at 1 
year

Larson 1998 125 2 1.6 44 27 61.4 Further treatment: either therapeutic 
procedure or medication. Sham: 20 had 
a TUMT procedure after 6 months; 
seven had TUMT before 6 months

Ogden 1993 22 1 4.5 21 1 4.8 TUMT: chose to have TURP because 
of retention that had not resolved at 10 
days. Sham: underwent TUMT. Total 
follow-up: 3 months

Appendix 8.3: TUNA versus TURP
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TABLE 52 Mean symptom scores, SD (range)

Study

Baseline 3 months 6 months 12 months 18 months 24 months 3 years 5 years

TURP TUNA TURP TUNA p-value TURP TUNA p-value TURP TUNA p-value TURP TUNA p-value TURP TUNA p-value TURP TUNA p-value TURP TUNA p-value

Cimentepe 
2003 (IPSS)

n = 33
24.1, SD 
3.8

n = 26
22.9, SD 
3.8

n = 33?
8.3, SD 
2.9
p = 0.00

n = 26?
9.7, SD 
2.8
p = 0.00

0.248 n = 33?
8.6, SD 
1.8
p = 0.00

n = 26?
8.5, SD 
3.2
p = 0.00

0.899

Hill 2004 
(AUA)

n = 55
24.1, SE 
0.8

n = 65
24.0, SE 
0.8

n = 47
9.4, SE 
0.7
p < 0.001

n = 59
10.1, SE 
0.9
p < 0.001

0.75 n = 47
8.4, SE 
0.8
p < 0.001

n = 59
11.0, SE 
1.0
p < 0.001

0.4513 n = 44
7.8, SE 
0.9
p < 0.001

n = 56
11.7, SE 
1.0
p < 0.001

0.0047 n = 35
9.5, SE 
1.1
p < 0.001

n = 43
15.0, SE 
1.3
p < 0.001

0.0028 n = 31
10.1, SE 
1.4
p < 0.001

n = 38
15.2, SE 
1.3
p < 0.001

0.0079 n = 22
10.8, SE 
1.6
p < 0.001

n = 18
10.7, SE 
1.4
p < 0.001

0.9813

Hindley 
2001 (IPSS)

n = 25
22a 
(18–25)b

n = 25
20a 
(15–23)b

n = 22
3a (2–6)b

n = 20
9a (6–23)b

n=19
3a (2–6)b

n = 19
6a (4–10)b

n = 19
3a (1–5)b

n = 19
8 (5–13)b

Kim 2006a 
(IPSS)

n = 110 
24.0

n = 110 
20.8

n = 110 
10.6

n = 110 
10.8

n = 110 
8.9

n = 110 
11.4

n = 110 
8.8

n = 110 
11.6

a Median.
b IQR: interquartile range.
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TABLE 54 Quality of life

Study

Baseline 3 months 6 months 12 months 18 months 2 years

CommentsTURP TUNA TURP TUNA p-value TURP TUNA p-value TURP TUNA p-value TURP TUNA p-value TURP TUNA p-value

Cimentepe 
2003

n = 33
5.2, SD 
0.65

n = 26
4.8, SD 
0.75

n = 33?
1.9, SD 
0.5
p = 0.000

n = 26 ?
2.1, SD 
0.5
p = 0.000

0.296 n = 33 ?
1.7, SD 
0.5
p = 0.000

n = 26 ?
1.8, SD 
1.3
p = 0.000

0.351 Quality of life score reported (mean, SD)

Hill 2004 n = 56
12.6, SE 
0.5

n = 64
11.8, SE 
0.5

n = 45
3.7, SE 0.7
p < 0.0001

n = 55
4.3, SE 0.5
p < 0.0001

0.4814 n = 33
3.7, SE 0.7
p < 0.0001

n = 43
4.3, SE 0.7
p < 0.0001

0.0309 Quality of life score, but no further 
information has been reported. The type 
of scale used is unclear. (mean, SE)

Hindley 
2001

n = 25
5 (4-5)

n = 25
4 (3-5)

n = 22
1 (0-2)

n = 20
2 (1-3)

n = 19
1 (0-2)

n = 19
1 (1-3)

n = 19
1 (0-2)

n = 19
2 (1-3)

Quality of life score reported (median, 
IQR)

Kim 2006a n = 110
4.7

n = 110
4.3

n = 110
2.8

n = 110
3.3
p < 0.05

n = 110
2.6

n = 110
2.5

n = 110
2.6

n = 110
2.6

IPSS QoL (mean or median)

Study

Baseline 3 years 4 years 5 years

CommentsTURP TUNA TURP TUNA p-value TURP TUNA p-value TURP TUNA p-value

Hill 2004 n = 56
12.6, 
SE 0.5

n = 64
11.8, SE 0.5

n = 32
4.7, SE 1.0
p < 0.0001

n = 40
5.4, SE 0.7
p < 0.0001

0.5275 n = 21
3.7, SE 1.0
p < 0.0001

n = 22
5.2, SE 0.9
p < 0.0001

0.2316 n = 22
3.8, SE 0.7
p < 0.0001

n = 18
4.3, SE 0.8
p < 0.0001

0.8419 Quality of life score, but no further information has been reported. The type of scale used is unclear (mean, SE)
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TABLE 54 Quality of life

Study

Baseline 3 months 6 months 12 months 18 months 2 years

CommentsTURP TUNA TURP TUNA p-value TURP TUNA p-value TURP TUNA p-value TURP TUNA p-value TURP TUNA p-value

Cimentepe 
2003

n = 33
5.2, SD 
0.65

n = 26
4.8, SD 
0.75

n = 33?
1.9, SD 
0.5
p = 0.000

n = 26 ?
2.1, SD 
0.5
p = 0.000

0.296 n = 33 ?
1.7, SD 
0.5
p = 0.000

n = 26 ?
1.8, SD 
1.3
p = 0.000

0.351 Quality of life score reported (mean, SD)

Hill 2004 n = 56
12.6, SE 
0.5

n = 64
11.8, SE 
0.5

n = 45
3.7, SE 0.7
p < 0.0001

n = 55
4.3, SE 0.5
p < 0.0001

0.4814 n = 33
3.7, SE 0.7
p < 0.0001

n = 43
4.3, SE 0.7
p < 0.0001

0.0309 Quality of life score, but no further 
information has been reported. The type 
of scale used is unclear. (mean, SE)

Hindley 
2001

n = 25
5 (4-5)

n = 25
4 (3-5)

n = 22
1 (0-2)

n = 20
2 (1-3)

n = 19
1 (0-2)

n = 19
1 (1-3)

n = 19
1 (0-2)

n = 19
2 (1-3)

Quality of life score reported (median, 
IQR)

Kim 2006a n = 110
4.7

n = 110
4.3

n = 110
2.8

n = 110
3.3
p < 0.05

n = 110
2.6

n = 110
2.5

n = 110
2.6

n = 110
2.6

IPSS QoL (mean or median)

Study

Baseline 3 years 4 years 5 years

CommentsTURP TUNA TURP TUNA p-value TURP TUNA p-value TURP TUNA p-value

Hill 2004 n = 56
12.6, 
SE 0.5

n = 64
11.8, SE 0.5

n = 32
4.7, SE 1.0
p < 0.0001

n = 40
5.4, SE 0.7
p < 0.0001

0.5275 n = 21
3.7, SE 1.0
p < 0.0001

n = 22
5.2, SE 0.9
p < 0.0001

0.2316 n = 22
3.8, SE 0.7
p < 0.0001

n = 18
4.3, SE 0.8
p < 0.0001

0.8419 Quality of life score, but no further information has been reported. The type of scale used is unclear (mean, SE)
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TABLE 55 Urodynamic measures [mean, SD, (range)]

Urodynamic outcome Study

Baseline 3 months 6 months 12 months 18 months

TURP TUNA TURP TUNA p-value TURP TUNA TURP TUNA p-value TURP TUNA p-value

Detrusor pressure 
(cmHB2O)

Hindley 2001 n = 25
99, SD 10 

n = 25 
92, SD 12

n = 22
44, SD 11

n = 20 
70, SD 12

Peak urine flow rate 
(ml/s)

Cimentepe 2003 n = 33
9.2, SD 3.4

n = 26
9.8, SD 3.6

n = 33?
23.1, SD 5.3
p = 0.000

n = 26?
16.7, SD 4.5
p = 0.00

0.002 n = 33?
23.3, SD 4.9
p = 0.00

n = 26?
17.7, SD 4.2
p = 0.00

0.004

Hill 2004 n = 56
8.8, SE 0.3

n = 65
8.8, SE 0.3

n = 43
21.1, SE 1.3
< 0.0001

n = 53
14.6, SE 1.0
< 0.0001

< 0.0001

Hindley 2001 n = 25
9.0, SD 3.6

n = 25
8.5, SD 3.7

n = 22
18.4, SD 7.7

n = 20
9.8, SD 4.0

n = 19
22, SD 10.3

n = 19
9.7, SD 5.0

Kim 2006a n = 110
11.9

n = 110
7.0

n = 110
22.6

n = 110
15.4

n = 110
22.2

n = 110
18.0

n = 110
22.9

n = 110
17.8

Prostate size (ml) Cimentepe 2003 n = 33
49.1, SD 
17.7

n = 26
46.1, SD 
11.2

n = 33?
34.3, SD 10.4

n = 26?
41.9, SD 10.9

0.079

Kim 2006a n = 110
44.2

n = 110
40.6

n = 110
24.9

n = 110
29.6

n = 110
25.1

n = 110
28.5

n = 110
25.3

n = 110
28

Residual volume (ml) Cimentepe 2003 n = 33
76.1, SD 
50.1

n = 26
67.4, SD 
29.4

n = 33?
32.4, SD 17.4
p = 0.003

n = 26?
45.3, SD 16.7
p = 0.003

0.065 n = 33?
30.3, SD 18.7
p = 0.001

n = 26?
46.4, SD 17.5
p = 0.001

0.031

Hill 2004 n = 56
81.9, SE 9.3

n = 65
91.8, SE 
10.0

n = 43
47.1, SE 7.0
p = 0.0014

n = 52
80.3, SE 11.0
p = 0.1161

Hindley 2001 n = 25
74, SD 53

n = 25
55, SD 44

n = 22
87, SD 74

n = 20
50, SD 44

n = 19
21, SD 36

n = 19
104, SD 109

Kim 2006a n = 110
187

n = 110
257

n = 110
23

n = 110
33

n = 110
12

n = 110
29

n = 110
14

n = 110
32.6

Urodynamic outcome Study

2 years 3 years 4 years 5 years

TURP TUNA p-value TURP TUNA p-value TURP TUNA p-value TURP TUNA p-value

Detrusor pressure 
(cmHB2O)

Hindley 2001 n = 9
36, SD 8

n = 12 
71, SD 36

Peak urine flow rate 
(ml/s)

Hill 2004 n = 33
21.3, SE 1.4
< 0.0001

n = 40
12.5, SE 0.7
< 0.0001

<0.001 n = 26
19.1, SE 2.0
< 0.001

n = 33
13.0, SE 1.3
0.025

0.01 n = 17
18.9, SE 2.5
p = 0.006

n = 18
11.7, SE 1.4
p = 0.0358

0.0142 n = 15
18.6, SE 2.3
p = 0.0005

n = 13
11.4, SE 1.2
p = 0.0162

0.0143

Hindley 2001 n = 19
18.1, SD 7.1

n = 19
8.6, SD 3.5

Residual volume (ml) Hill 2004 n = 31
34.6, SE 5.6
p = 0.0005

n = 40
74.1, SE 12.6
p = 0.3788

0.0114 n = 26
50.7, SE 10.4
p = 0.0095

n = 32
78.2, SE 13.7
p = 0.102

0.1285 n = 17
39.5, SE 13.1
p = 0.0058

n = 19
138.2, SE 
45.7
p = 0.4019

0.0564 n = 17
27.4, SE 7.9
p = 0.0031

n = 13
60.4, SE 21.8
p = 0.0872

0.1281

Hindley 2001 n = 19
32, SD 42

n = 19
89, SD 81
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TABLE 55 Urodynamic measures [mean, SD, (range)]

Urodynamic outcome Study

Baseline 3 months 6 months 12 months 18 months

TURP TUNA TURP TUNA p-value TURP TUNA TURP TUNA p-value TURP TUNA p-value

Detrusor pressure 
(cmHB2O)

Hindley 2001 n = 25
99, SD 10 

n = 25 
92, SD 12

n = 22
44, SD 11

n = 20 
70, SD 12

Peak urine flow rate 
(ml/s)

Cimentepe 2003 n = 33
9.2, SD 3.4

n = 26
9.8, SD 3.6

n = 33?
23.1, SD 5.3
p = 0.000

n = 26?
16.7, SD 4.5
p = 0.00

0.002 n = 33?
23.3, SD 4.9
p = 0.00

n = 26?
17.7, SD 4.2
p = 0.00

0.004

Hill 2004 n = 56
8.8, SE 0.3

n = 65
8.8, SE 0.3

n = 43
21.1, SE 1.3
< 0.0001

n = 53
14.6, SE 1.0
< 0.0001

< 0.0001

Hindley 2001 n = 25
9.0, SD 3.6

n = 25
8.5, SD 3.7

n = 22
18.4, SD 7.7

n = 20
9.8, SD 4.0

n = 19
22, SD 10.3

n = 19
9.7, SD 5.0

Kim 2006a n = 110
11.9

n = 110
7.0

n = 110
22.6

n = 110
15.4

n = 110
22.2

n = 110
18.0

n = 110
22.9

n = 110
17.8

Prostate size (ml) Cimentepe 2003 n = 33
49.1, SD 
17.7

n = 26
46.1, SD 
11.2

n = 33?
34.3, SD 10.4

n = 26?
41.9, SD 10.9

0.079

Kim 2006a n = 110
44.2

n = 110
40.6

n = 110
24.9

n = 110
29.6

n = 110
25.1

n = 110
28.5

n = 110
25.3

n = 110
28

Residual volume (ml) Cimentepe 2003 n = 33
76.1, SD 
50.1

n = 26
67.4, SD 
29.4

n = 33?
32.4, SD 17.4
p = 0.003

n = 26?
45.3, SD 16.7
p = 0.003

0.065 n = 33?
30.3, SD 18.7
p = 0.001

n = 26?
46.4, SD 17.5
p = 0.001

0.031

Hill 2004 n = 56
81.9, SE 9.3

n = 65
91.8, SE 
10.0

n = 43
47.1, SE 7.0
p = 0.0014

n = 52
80.3, SE 11.0
p = 0.1161

Hindley 2001 n = 25
74, SD 53

n = 25
55, SD 44

n = 22
87, SD 74

n = 20
50, SD 44

n = 19
21, SD 36

n = 19
104, SD 109

Kim 2006a n = 110
187

n = 110
257

n = 110
23

n = 110
33

n = 110
12

n = 110
29

n = 110
14

n = 110
32.6

Urodynamic outcome Study

2 years 3 years 4 years 5 years

TURP TUNA p-value TURP TUNA p-value TURP TUNA p-value TURP TUNA p-value

Detrusor pressure 
(cmHB2O)

Hindley 2001 n = 9
36, SD 8

n = 12 
71, SD 36

Peak urine flow rate 
(ml/s)

Hill 2004 n = 33
21.3, SE 1.4
< 0.0001

n = 40
12.5, SE 0.7
< 0.0001

<0.001 n = 26
19.1, SE 2.0
< 0.001

n = 33
13.0, SE 1.3
0.025

0.01 n = 17
18.9, SE 2.5
p = 0.006

n = 18
11.7, SE 1.4
p = 0.0358

0.0142 n = 15
18.6, SE 2.3
p = 0.0005

n = 13
11.4, SE 1.2
p = 0.0162

0.0143

Hindley 2001 n = 19
18.1, SD 7.1

n = 19
8.6, SD 3.5

Residual volume (ml) Hill 2004 n = 31
34.6, SE 5.6
p = 0.0005

n = 40
74.1, SE 12.6
p = 0.3788

0.0114 n = 26
50.7, SE 10.4
p = 0.0095

n = 32
78.2, SE 13.7
p = 0.102

0.1285 n = 17
39.5, SE 13.1
p = 0.0058

n = 19
138.2, SE 
45.7
p = 0.4019

0.0564 n = 17
27.4, SE 7.9
p = 0.0031

n = 13
60.4, SE 21.8
p = 0.0872

0.1281

Hindley 2001 n = 19
32, SD 42

n = 19
89, SD 81
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TABLE 56 Descriptors of care [mean, SD, (range)]

Outcome Study TURP TUNA Comments

Duration of 
operation 
(minutes)

Cimentepe 2003 N = 33
55.9, SD 12.4

N = 26
44.3, SD 7.8

p = 0.06

Kim 2006a N = 110
51 (20–85)

N = 110
37 (25–60)

Mean (range)

Length of 
hospital stay 
(days)

Hindley 2001 N = 25
First postoperative 
day

N = 25
Few days later

Cimentepe 2003 N = 33
Patients discharged 
on the same day

N = 26
Stay for at least 
48 hours

Kim 2006a N = 110
6.5 (6–8)

N = 110
1.3 (1–3)

Mean (range)

N n % N n %

Reoperation Hill 2004 56 1 1.8 65 9 13.8 TURP: reoperated with TUIP; 
TUNA: reoperated with TURP; at 
end of 5 years

Hindley 2001 22 0 0 20 1 5 Reoperated with TURP up to 2 years

Cimentepe 2003 33 0 0 26 2 7 Reoperation with TURP at follow-up 
18 months

Kim 2006a 101 0 0 100 0 0 Up to 12 months
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Appendix 8.4: Laser coagulation versus TURP

TABLE 57 Mean symptom scores, SD (range)

Study

Baseline 3 months 6 months 12 months 18 months 2 years 5 years

CommentsTURP
Laser 
coagulation TURP

Laser 
coagulation p-value TURP

Laser 
coagulation p-value TURP

Laser 
coagulation p-value TURP

Laser 
coagulation p-value TURP

Laser 
coagulation p-value TURP

Laser 
coagulation p-value

Chacko 
2001; CLasP 
study (IPSS)

n = 74
19.4, SD 
7.6

n = 74
17.6, SD 9.3

n = 48a

–13.52b 
(–15.8,–11.2)c

n = 48a

–0.06b 
(–12.8,–7.31)c

Acute retention patients; 
non-contact VLAP, side-
firing fibre

Costello 
1995 (AUA)

n = 37
4.43

n = 34
9.27

0.01 Nd:YAG laser coagulation

Cowles 
1995 (AUA)

n = 59
20.8, SD 
4.8 (7–30)

n = 56
18.7, SD 6.0 
(6–29)

n = 57
–13.3,b SD 
7.5 (–29–8)

n = 55
–9.0,b SD 7.5 
(–27–8)

NS Nd:YAG laser; non-
contact VLAP

Donovan 
2000; CLasP 
study (IPSS)

n = 117
19.2
SD 6.7

n = 117
19.1
SD 6.6

n = 89a

–12.3b 
(–13.8,–10.7)c

n = 89a

–10.8b 
(–12.5,–9.0)c

Symptomatic patients; 
Nd:YAG laser; non-
contact VLAP; side-firing 
laser

Gujral 2000; 
CLasP study 
(IPSS)

n = 44
19.5, SD 
7.2

n = 44
20.9, SD 6.4

n = 33a

–14.2b 
(–17.2,–11.2)c

n = 29a

–12.2b 
(–15.7,–8.7)c

Chronic retention 
patients; Nd:YAG laser; 
VLAP side-firing laser

Kabalin 
1995 (AUA)

n = 12
18.8, SE 1.8

n = 13
20.9, SE 1.9

n = 12
9.9, SE 2.6

n = 13
7.2, SE 1.7

n = 10
5.7, SE 1.2

n = 11
4.6, SE 0.7

n = 10
6.3, SE 1.1

n = 10
4.3, SE 1.3

n = 10
6.4, SE 1.3

n = 9
6.0, SE 1.3

n = 9
6.8, SE 1.7

n = 9
4.7, SE 1.7

Nd:YAG laser; non-
contact VLAP 

Kim 2006a 
(IPSS)

n = 110
24.0

n = 89
21.1

n = 110
10.6

n = 89
7.8

n = 110
8.9

n = 89
7.1

n = 110
8.8

n = 89
7.9

Mean or median; ILC

Kursh 2003 
(AUA)

n = 35
23.0d

n = 37
24.0d

n = 35?
6.0d

n = 35?
7.0d

n = 35?
7.0d

n = 35?
9.0d

ILC

Mårtenson 
1999 (IPSS)

n = 14
21.6, SD 
7.7

n = 30
21.7, SD 6.1

n = 14?
4.7, SD 4.0

n = 30?
11.8, SD 6.9

n = 14?
3.8, SD 2.4

n = 30?
10.3, SD 5.4

n = 14?
3.5, SD 2.9

n = 30?
12.4, SD 7.7

n = 14?
5.0, SD 4.4

n = 30?
12.0, SD 4.9

Contact ILC with diode 
laser system (indigo)

Liedberg 
2003 (IPSS)

n = 11
17,d IQR 
(17–24)

n = 20
19,d IQR 
(16–24)

n = 11
4,d IQR 
(2–7)
p < 0.05

n = 20
10,d IQR 
(4–15)
p < 0.05

<0.05 n = 9
6,d IQR 
(3–10)
p < 0.05

n = 19
11,d IQR 
(6–14)
p < 0.05

<0.05 Contact ILC with indigo 
830e laser system

McAllister 
2000 (AUA-
6)

n = 75
18.2 (17.1–
19.3)c

n = 76
18.1 (17.1–
19.1)c

n = 75
5.9 (4.6–7.2)c

n = 76
7.9 (6.4–9.4)c

n = 75
5.1 (3.8–
6.4)c

n = 75
7.7 (6.3–9.1)c

0.046 n = 39
6.5

n = 28
6.3

ELAP: endoscopic laser, 
Nd:YAG

Rodrigo 
Aliaga 1998 
(IPSS)

n = 21
24.2, SD 
7.7

n = 18
25.5, SD 
10.1

n = 21?
8.6, SD 4.2

n = 18?
4.8, SD 4.8

n = 21?
3.7, SD 3.8
p < 0.05

n = 18?
7.4, SD 4.2
p < 0.005

Suvakovic 
1996 (AUA)

n = 10
18.8, SD 
4.5

n = 10
15.7, SD 5.1

n = 10
12.8, SD 
5.9

n = 10
16.8, SD 
15.0

n = 9
8.5, SD 3

n = 9
8, SD 5.7

n = 9?
7.2, SD 6.1

n = 9?
10, SD 4.9

Sd Nd:YAG non-contact

ELAP, endoscopic laser ablation of the prostate; ILC, onterstitial laser coagulation; NS, not significant; VLAP, visual laser ablation of the prostate.
a At 7.5 months.
b Mean decrease (change) in symptom score.
c 95% confidence interval.
d Median.
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Appendix 8.4: Laser coagulation versus TURP

TABLE 57 Mean symptom scores, SD (range)

Study

Baseline 3 months 6 months 12 months 18 months 2 years 5 years

CommentsTURP
Laser 
coagulation TURP

Laser 
coagulation p-value TURP

Laser 
coagulation p-value TURP

Laser 
coagulation p-value TURP

Laser 
coagulation p-value TURP

Laser 
coagulation p-value TURP

Laser 
coagulation p-value

Chacko 
2001; CLasP 
study (IPSS)

n = 74
19.4, SD 
7.6

n = 74
17.6, SD 9.3

n = 48a

–13.52b 
(–15.8,–11.2)c

n = 48a

–0.06b 
(–12.8,–7.31)c

Acute retention patients; 
non-contact VLAP, side-
firing fibre

Costello 
1995 (AUA)

n = 37
4.43

n = 34
9.27

0.01 Nd:YAG laser coagulation

Cowles 
1995 (AUA)

n = 59
20.8, SD 
4.8 (7–30)

n = 56
18.7, SD 6.0 
(6–29)

n = 57
–13.3,b SD 
7.5 (–29–8)

n = 55
–9.0,b SD 7.5 
(–27–8)

NS Nd:YAG laser; non-
contact VLAP

Donovan 
2000; CLasP 
study (IPSS)

n = 117
19.2
SD 6.7

n = 117
19.1
SD 6.6

n = 89a

–12.3b 
(–13.8,–10.7)c

n = 89a

–10.8b 
(–12.5,–9.0)c

Symptomatic patients; 
Nd:YAG laser; non-
contact VLAP; side-firing 
laser

Gujral 2000; 
CLasP study 
(IPSS)

n = 44
19.5, SD 
7.2

n = 44
20.9, SD 6.4

n = 33a

–14.2b 
(–17.2,–11.2)c

n = 29a

–12.2b 
(–15.7,–8.7)c

Chronic retention 
patients; Nd:YAG laser; 
VLAP side-firing laser

Kabalin 
1995 (AUA)

n = 12
18.8, SE 1.8

n = 13
20.9, SE 1.9

n = 12
9.9, SE 2.6

n = 13
7.2, SE 1.7

n = 10
5.7, SE 1.2

n = 11
4.6, SE 0.7

n = 10
6.3, SE 1.1

n = 10
4.3, SE 1.3

n = 10
6.4, SE 1.3

n = 9
6.0, SE 1.3

n = 9
6.8, SE 1.7

n = 9
4.7, SE 1.7

Nd:YAG laser; non-
contact VLAP 

Kim 2006a 
(IPSS)

n = 110
24.0

n = 89
21.1

n = 110
10.6

n = 89
7.8

n = 110
8.9

n = 89
7.1

n = 110
8.8

n = 89
7.9

Mean or median; ILC

Kursh 2003 
(AUA)

n = 35
23.0d

n = 37
24.0d

n = 35?
6.0d

n = 35?
7.0d

n = 35?
7.0d

n = 35?
9.0d

ILC

Mårtenson 
1999 (IPSS)

n = 14
21.6, SD 
7.7

n = 30
21.7, SD 6.1

n = 14?
4.7, SD 4.0

n = 30?
11.8, SD 6.9

n = 14?
3.8, SD 2.4

n = 30?
10.3, SD 5.4

n = 14?
3.5, SD 2.9

n = 30?
12.4, SD 7.7

n = 14?
5.0, SD 4.4

n = 30?
12.0, SD 4.9

Contact ILC with diode 
laser system (indigo)

Liedberg 
2003 (IPSS)

n = 11
17,d IQR 
(17–24)

n = 20
19,d IQR 
(16–24)

n = 11
4,d IQR 
(2–7)
p < 0.05

n = 20
10,d IQR 
(4–15)
p < 0.05

<0.05 n = 9
6,d IQR 
(3–10)
p < 0.05

n = 19
11,d IQR 
(6–14)
p < 0.05

<0.05 Contact ILC with indigo 
830e laser system

McAllister 
2000 (AUA-
6)

n = 75
18.2 (17.1–
19.3)c

n = 76
18.1 (17.1–
19.1)c

n = 75
5.9 (4.6–7.2)c

n = 76
7.9 (6.4–9.4)c

n = 75
5.1 (3.8–
6.4)c

n = 75
7.7 (6.3–9.1)c

0.046 n = 39
6.5

n = 28
6.3

ELAP: endoscopic laser, 
Nd:YAG

Rodrigo 
Aliaga 1998 
(IPSS)

n = 21
24.2, SD 
7.7

n = 18
25.5, SD 
10.1

n = 21?
8.6, SD 4.2

n = 18?
4.8, SD 4.8

n = 21?
3.7, SD 3.8
p < 0.05

n = 18?
7.4, SD 4.2
p < 0.005

Suvakovic 
1996 (AUA)

n = 10
18.8, SD 
4.5

n = 10
15.7, SD 5.1

n = 10
12.8, SD 
5.9

n = 10
16.8, SD 
15.0

n = 9
8.5, SD 3

n = 9
8, SD 5.7

n = 9?
7.2, SD 6.1

n = 9?
10, SD 4.9

Sd Nd:YAG non-contact

ELAP, endoscopic laser ablation of the prostate; ILC, onterstitial laser coagulation; NS, not significant; VLAP, visual laser ablation of the prostate.
a At 7.5 months.
b Mean decrease (change) in symptom score.
c 95% confidence interval.
d Median.
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TABLE 59 Quality of life (mean, SD)

Study

Baseline 3 months 6 months 12 months 2 years 3 years

CommentsTURP
Laser 
coagulation TURP

Laser 
coagulation p-value TURP

Laser 
coagulation p-value TURP

Laser 
coagulation p-value TURP

Laser 
coagulation p-value TURP

Laser 
coagulation p-value

Chacko 
2001; 
CLasP trial

n = 74
5 (4–6)a

n = 74
5 (4–6)a

n = 45
–3.42 
(–3.89 to 
–2.95)b

n = 49
–3.10 (–3.65 
to –2.55)b

Acute urinary retention patients: IPSS QoL. 
All changes are statistically significant

Donovan 
2000; 
CLasP trial

n = 117
4 (0–6)c

n = 117
4 (2–6)c

n = 85
–2.2 
(–2.5 to 
–1.8)b

n = 93
–1.9 (–2.3 to 
–1.6)b

Symptomatic patients: IPSS QoL. All 
changes are statistically significant

Gujral 2000; 
CLasP trial

n = 44
4.5, SD 
2.6

n = 38
5.0, SD 2.6

n = 33
–3.2 
(–3.9 to 
–2.6)b

n = 30
–2.8 (–3.4 to 
–2.1)b

Chronic retention patients: IPSS QoL. All 
changes are statistically significant

Kim 2006a n = 110
4.7

n = 89
4.7

n = 110
2.8

n = 89
3.5
p < 0.05

n = 110
2.6

n = 89
2.5

n = 110
2.6

n = 89
2.4

IPSS QoL; mean or median

Kursh 2003 n = 35
11.0

n = 35
11.0

n = 35
2.0

n = 35
2.0

n = 35
2.0

n = 35
3.0

AUA QoL; median

Mårtenson 
1999

n = 14
4.0, SD 
1.3

n = 30
4.1, SD 1.4

n = 14?
0.9, SD 
1.3

n = 30?
2.3, SD 1.4

n = 14?
0.5, SD 
0.7

n = 30?
2.2, SD 1.4

n = 14?
0.6, SD 
0.8

n = 30?
2.2, SD 1.5

n = 14?
0.7, SD 
0.9

n = 30?
2.2, SD 1.5

QoL index

van Melick 
2003a

n = 50
3.9, SD 
1.6

n = 45
3.6, SD 1.6

n = 37
0.5, SD 
0.5

n = 33
0.8, SD 1.0

n = 41
0.6, SD 
0.9

n = 37
0.6, SD 0.9

n = 15d

1.1, SD 
1.2

n = 10d

2.0, SD 1.0
n = 15
1.3, SD 
1.3

n = 17
1.4, SD 1.2

IPSS QoL

a Median (IQR) 
b Mean change in QoL score (95% CI) at 7.5 months
c Median (range).
d Cumulative 2–4 years.
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TABLE 59 Quality of life (mean, SD)

Study

Baseline 3 months 6 months 12 months 2 years 3 years

CommentsTURP
Laser 
coagulation TURP

Laser 
coagulation p-value TURP

Laser 
coagulation p-value TURP

Laser 
coagulation p-value TURP

Laser 
coagulation p-value TURP

Laser 
coagulation p-value

Chacko 
2001; 
CLasP trial

n = 74
5 (4–6)a

n = 74
5 (4–6)a

n = 45
–3.42 
(–3.89 to 
–2.95)b

n = 49
–3.10 (–3.65 
to –2.55)b

Acute urinary retention patients: IPSS QoL. 
All changes are statistically significant

Donovan 
2000; 
CLasP trial

n = 117
4 (0–6)c

n = 117
4 (2–6)c

n = 85
–2.2 
(–2.5 to 
–1.8)b

n = 93
–1.9 (–2.3 to 
–1.6)b

Symptomatic patients: IPSS QoL. All 
changes are statistically significant

Gujral 2000; 
CLasP trial

n = 44
4.5, SD 
2.6

n = 38
5.0, SD 2.6

n = 33
–3.2 
(–3.9 to 
–2.6)b

n = 30
–2.8 (–3.4 to 
–2.1)b

Chronic retention patients: IPSS QoL. All 
changes are statistically significant

Kim 2006a n = 110
4.7

n = 89
4.7

n = 110
2.8

n = 89
3.5
p < 0.05

n = 110
2.6

n = 89
2.5

n = 110
2.6

n = 89
2.4

IPSS QoL; mean or median

Kursh 2003 n = 35
11.0

n = 35
11.0

n = 35
2.0

n = 35
2.0

n = 35
2.0

n = 35
3.0

AUA QoL; median

Mårtenson 
1999

n = 14
4.0, SD 
1.3

n = 30
4.1, SD 1.4

n = 14?
0.9, SD 
1.3

n = 30?
2.3, SD 1.4

n = 14?
0.5, SD 
0.7

n = 30?
2.2, SD 1.4

n = 14?
0.6, SD 
0.8

n = 30?
2.2, SD 1.5

n = 14?
0.7, SD 
0.9

n = 30?
2.2, SD 1.5

QoL index

van Melick 
2003a

n = 50
3.9, SD 
1.6

n = 45
3.6, SD 1.6

n = 37
0.5, SD 
0.5

n = 33
0.8, SD 1.0

n = 41
0.6, SD 
0.9

n = 37
0.6, SD 0.9

n = 15d

1.1, SD 
1.2

n = 10d

2.0, SD 1.0
n = 15
1.3, SD 
1.3

n = 17
1.4, SD 1.2

IPSS QoL

a Median (IQR) 
b Mean change in QoL score (95% CI) at 7.5 months
c Median (range).
d Cumulative 2–4 years.
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TABLE 60 Urodynamic measures [mean, SD, (range])

Urodynamic 
outcome Study

Baseline 3 months 6 months 12 months 18 months 24 months 5 years

TURP
Laser 
coagulation TURP

Laser 
coagulation p-value TURP

Laser 
coagulation p-value TURP

Laser 
coagulation p-value TURP

Laser 
coagulation p-value TURP

Laser 
coagulation p-value TURP

Laser 
coagulation p-value

Peak urine 
flow rate 
(ml/s)

Roberto 
Aliaga 1998

n = 21
5.7, SD 7.7

n = 18
7.0, SD 8.1

n = 21?
18.6, SD 8.5

n = 18?
10.5, SD 5.0

n = 21?
20.6, SD 10.1

n = 18?
10.5, SD 4.6

Costello 
1995

n = 37
9.48 

n = 34
8.76

n = 37?
19.1

n = 34?
15.7

Cowles 1995 n = 59
9.5, SD 5.2 
(3.0–37.4)

n = 56
8.9, SD 3.6 
(2.0–18.1)

n = 57
7.0, SD 9.5 
(–16.8–27.8)

n = 55
5.3, SD 6.9 
(–5.9–26.6)

Change 
from 
baseline

Donovan 
2000; CLasP 
study; 
symptomatic 
patients

n = 117
10.3 
SD 2.7

n = 117
10.4
SD 2.9

Gujral 2000; 
CLasP study; 
chronic 
retention 
patients

n = 44
8.5, SD 3.6

n = 38
11.2, SD 5.3

n = 40
9.4 (6.5-12.2)a

n = 40
5.70 (2.6-8.8)a

At 7.5 
months; 
change in 
Qmax

Kabalin 1995 n = 12
9.0, SE 1.1 

n = 13
8.5, SE 1.1

n = 12
21.7, SE 2.9

n = 13
18.7, SE 2.6

n = 10
22.9, SE 2.8

n = 11
20.5, SE 1.8

n = 10
21.6, SE 2.2

n = 10
21.6, SE 1.5

n = 10
21.2, SE 2.9

n = 9
20.0, SE 1.9

n = 9
18.8, SE 1.7

n = 9
23.6, SE 2.4

Kim 2006a n = 110
11.9

n = 89
8.6

n = 110 ?
22.6

n = 89 ?
16.8

n = 110 ?
22.2

n = 89 ?
19.7

n = 110 ?
22.9

n = 89 ?
19.6

Kursh 2003 n = 35
9.1b

n = 35
9.2 b

n = 35
16.6 b

n = 35
14.3 b

n = 35
16.5b

n = 35
13.9b

Liedberg 
2003

n = 11
8,b IQR (6–9)

n = 20
8,b IQR (7–10)

n = 10
12,b IQR 
(9–18)

n = 19
11,b IQR 
(8–15)

< 0.05 n = 9
14,b IQR 
(10–19)

n = 18
11,b IQR (6–12)

< 0.05

Mårtenson 
1999

n = 14
9.3, SD 3.2

n = 30
7.3, SD 3.8

n = 14?
25.8, SD 9.7

n = 30?
12.5, SD 5.4

n = 14?
18.2, SD 6.6

n = 30?
11.1, SD 4.5

n = 14?
25.7, SD 11.1

n = 30?
11.9, SD 5.5

n = 14?
20.1, SD 
13.7

n = 30?
10.3, SD 4.4

McAllister 
2000

n = 75
10.0 (9.1–
10.9)a

n = 76
9.6 (8.8–10.4)a

n = 75
21.3 (19.0–
23.6)a

n = 76
15.9 (13.6–
18.2)a

0.0081 n = 75
19.9 (17.4–
22.4)a

n = 76
15.6 (13.7–
17.5)a

n = 75
21.8 (18.5–
25.1)a

n = 76
15.4 (13.6–17.2)a

n=36
20.0

n=24
17.8

Suvakovic 
1996

n = 10
11.1, SD 6.4

n = 10
10.5, SD 3.7

n = 10
17.8, SD 3.8

n = 10
14.8, SD 5.4

n = 10
16.2, SD 4.2

n = 10
19.0, SD 0.8

n = 9?
15.2, SD 2.7

n = 10?
12.6, SD 3.7

Mean urine 
flow rate 
(ml/s)

Costello 
1995

n = 37?
10.07

n = 34?
7.99

Voided 
volume (ml)

Mårtenson 
1999

n = 14
230, SD 107

n = 30
185, SD 84

n = 14?
309, SD 163

n = 30?
206, SD 115

n = 14?
210, SD 151

n = 30?
244, SD 121

n = 14?
358, SD 225

n = 30?
218, SD 110

n = 14?
266, SD 
146

n = 30?
237, SD 158

McAllister 
2000

n = 75
234.3 (208.2–
260.4)a

n = 76
234.1 (211.5–
256.7)a

n = 75
266.4 (234.6–
298.2)a

n = 76
236.3 (206.1–
266.5)a

n = 75
261.8 (227.1–
296.5)a

n = 76
274.7 (244.1–
305.3)a

n = 75
294.7 (252.8–
336.6)a

n = 76
247.2 (219.4–
279.0)a

Residual 
volume (ml)

Aliaga 1998 n = 21
89, SD 92

n = 18
77, SD 63

n = 21?
76, SD 97

n = 18?
54, SD 47

n = 21?
38, SD 51

n = 18?
62, SD 50

Gujral 2000; 
CLasP study; 
chronic 
retention 
patients

n = 44
545, SD 275

n = 38
438, SD 151

n = 40
–464 (–553,–
374)a

n = 33
–329 (–377,–
281)a

At 7.5 
months; 
change in 
residual 
volume 

Donovan 
2000; CLasP 
study; 
symptomatic 
patients

n = 117
104.2, SD 69.5

n = 117
123.7, SD 91.8

n = 98
–74.0 (–89.2,–
58.8)a

n = 100
–73.4 
(–91.3,–55.5)a 

At 7.5 
months; 
change in 
residual 
volume 

continued
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TABLE 60 Urodynamic measures [mean, SD, (range])

Urodynamic 
outcome Study

Baseline 3 months 6 months 12 months 18 months 24 months 5 years

TURP
Laser 
coagulation TURP

Laser 
coagulation p-value TURP

Laser 
coagulation p-value TURP

Laser 
coagulation p-value TURP

Laser 
coagulation p-value TURP

Laser 
coagulation p-value TURP

Laser 
coagulation p-value

Peak urine 
flow rate 
(ml/s)

Roberto 
Aliaga 1998

n = 21
5.7, SD 7.7

n = 18
7.0, SD 8.1

n = 21?
18.6, SD 8.5

n = 18?
10.5, SD 5.0

n = 21?
20.6, SD 10.1

n = 18?
10.5, SD 4.6

Costello 
1995

n = 37
9.48 

n = 34
8.76

n = 37?
19.1

n = 34?
15.7

Cowles 1995 n = 59
9.5, SD 5.2 
(3.0–37.4)

n = 56
8.9, SD 3.6 
(2.0–18.1)

n = 57
7.0, SD 9.5 
(–16.8–27.8)

n = 55
5.3, SD 6.9 
(–5.9–26.6)

Change 
from 
baseline

Donovan 
2000; CLasP 
study; 
symptomatic 
patients

n = 117
10.3 
SD 2.7

n = 117
10.4
SD 2.9

Gujral 2000; 
CLasP study; 
chronic 
retention 
patients

n = 44
8.5, SD 3.6

n = 38
11.2, SD 5.3

n = 40
9.4 (6.5-12.2)a

n = 40
5.70 (2.6-8.8)a

At 7.5 
months; 
change in 
Qmax

Kabalin 1995 n = 12
9.0, SE 1.1 

n = 13
8.5, SE 1.1

n = 12
21.7, SE 2.9

n = 13
18.7, SE 2.6

n = 10
22.9, SE 2.8

n = 11
20.5, SE 1.8

n = 10
21.6, SE 2.2

n = 10
21.6, SE 1.5

n = 10
21.2, SE 2.9

n = 9
20.0, SE 1.9

n = 9
18.8, SE 1.7

n = 9
23.6, SE 2.4

Kim 2006a n = 110
11.9

n = 89
8.6

n = 110 ?
22.6

n = 89 ?
16.8

n = 110 ?
22.2

n = 89 ?
19.7

n = 110 ?
22.9

n = 89 ?
19.6

Kursh 2003 n = 35
9.1b

n = 35
9.2 b

n = 35
16.6 b

n = 35
14.3 b

n = 35
16.5b

n = 35
13.9b

Liedberg 
2003

n = 11
8,b IQR (6–9)

n = 20
8,b IQR (7–10)

n = 10
12,b IQR 
(9–18)

n = 19
11,b IQR 
(8–15)

< 0.05 n = 9
14,b IQR 
(10–19)

n = 18
11,b IQR (6–12)

< 0.05

Mårtenson 
1999

n = 14
9.3, SD 3.2

n = 30
7.3, SD 3.8

n = 14?
25.8, SD 9.7

n = 30?
12.5, SD 5.4

n = 14?
18.2, SD 6.6

n = 30?
11.1, SD 4.5

n = 14?
25.7, SD 11.1

n = 30?
11.9, SD 5.5

n = 14?
20.1, SD 
13.7

n = 30?
10.3, SD 4.4

McAllister 
2000

n = 75
10.0 (9.1–
10.9)a

n = 76
9.6 (8.8–10.4)a

n = 75
21.3 (19.0–
23.6)a

n = 76
15.9 (13.6–
18.2)a

0.0081 n = 75
19.9 (17.4–
22.4)a

n = 76
15.6 (13.7–
17.5)a

n = 75
21.8 (18.5–
25.1)a

n = 76
15.4 (13.6–17.2)a

n=36
20.0

n=24
17.8

Suvakovic 
1996

n = 10
11.1, SD 6.4

n = 10
10.5, SD 3.7

n = 10
17.8, SD 3.8

n = 10
14.8, SD 5.4

n = 10
16.2, SD 4.2

n = 10
19.0, SD 0.8

n = 9?
15.2, SD 2.7

n = 10?
12.6, SD 3.7

Mean urine 
flow rate 
(ml/s)

Costello 
1995

n = 37?
10.07

n = 34?
7.99

Voided 
volume (ml)

Mårtenson 
1999

n = 14
230, SD 107

n = 30
185, SD 84

n = 14?
309, SD 163

n = 30?
206, SD 115

n = 14?
210, SD 151

n = 30?
244, SD 121

n = 14?
358, SD 225

n = 30?
218, SD 110

n = 14?
266, SD 
146

n = 30?
237, SD 158

McAllister 
2000

n = 75
234.3 (208.2–
260.4)a

n = 76
234.1 (211.5–
256.7)a

n = 75
266.4 (234.6–
298.2)a

n = 76
236.3 (206.1–
266.5)a

n = 75
261.8 (227.1–
296.5)a

n = 76
274.7 (244.1–
305.3)a

n = 75
294.7 (252.8–
336.6)a

n = 76
247.2 (219.4–
279.0)a

Residual 
volume (ml)

Aliaga 1998 n = 21
89, SD 92

n = 18
77, SD 63

n = 21?
76, SD 97

n = 18?
54, SD 47

n = 21?
38, SD 51

n = 18?
62, SD 50

Gujral 2000; 
CLasP study; 
chronic 
retention 
patients

n = 44
545, SD 275

n = 38
438, SD 151

n = 40
–464 (–553,–
374)a

n = 33
–329 (–377,–
281)a

At 7.5 
months; 
change in 
residual 
volume 

Donovan 
2000; CLasP 
study; 
symptomatic 
patients

n = 117
104.2, SD 69.5

n = 117
123.7, SD 91.8

n = 98
–74.0 (–89.2,–
58.8)a

n = 100
–73.4 
(–91.3,–55.5)a 

At 7.5 
months; 
change in 
residual 
volume 

continued
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Urodynamic 
outcome Study

Baseline 3 months 6 months 12 months 18 months 24 months 5 years

TURP
Laser 
coagulation TURP

Laser 
coagulation p-value TURP

Laser 
coagulation p-value TURP

Laser 
coagulation p-value TURP

Laser 
coagulation p-value TURP

Laser 
coagulation p-value TURP

Laser 
coagulation p-value

Costello 
1995

  n = 37?
28.1

n = 34?
88.6

NS

Kabalin 1995 n = 12
291, SE 8.8

n = 13
236, SE 74

n = 12
145, SE 27

n = 13
185, SE 52

n = 10
121, SE 24

n = 11
112, SE 27

n = 10
152, SE 48

n = 10
140, SE 36

n = 10
143, SE 43

n = 10
154, SE 38

n = 9
103, SE 22

n = 9
148, SE 28

Kim 2006a n = 110
18

n = 89
219

n = 110 ?
23

n = 89 ?
28

n = 110 ?
12

n = 89 ?
22

n = 110 ?
14

n = 89 ?
17

Suvakovic 
1996

n = 10
161.8, SD 104

n = 10
47.4, SD 48.1

n = 10
21.5, SD 176

n = 10
51.9, SD 50.8

Cowles 1995 n = 59
266.7, SD 
181.9 (2–800)

n = 56
162.7, SD 
126.6 (19–700)

McAllister 
2000

n = 75
120.7 (93.0–
148.4)a

n = 76
113 (91.4–
134.6)a

n = 75
62.1 (43.9–
80.3)a

n = 76
70.3 (51.3–
89.3)a

n = 75
56.8 (41.4–
72.2)a P

n = 76
90.1 (61.6–
118.0)a

0.0403 n = 75
45.9 (30.5–
61.3)a

n = 76
69.2 (48.1–90.3)a

0.040 n=35
55

n=24
76

Kursh 2003 n = 35
87.5b

n = 37
81.0b

n = 35
46.0b

n = 35
42.4b

n = 35
44.0b

n = 35
57.7b

Liedberg 
2003

n = 11
117,b IQR 
(61–200)

n = 20
96,b IQR 
(64–190)

n = 10
0,b IQR (0–53)

n = 19
74,b IQR 
(38–110)

<0.05 n = 8
22,b IQR 
(3–62)

n = 19
126,b IQR 
(25–190)

<0.05

Mårtenson 
1999

n = 14
88, SD 126

n = 30
116, SD 146

n = 14?
12, SD 19

n = 30?
58, SD 103

n = 14?
14, SD 27

n = 30?
60, SD 56

n = 14?
14, SD 21

n = 30?
59, SD 77

n = 14?
63, SD 100

n = 30?
94, SD 128

Detrusor 
pressure 
(cmH2O)

Kabalin 1995 n = 12
92.3, SE 3.4

n = 13
91.3, SE 5.2

n = 10
58.7, SE 4.9

n = 10
54.6, SE 6.9

Prostate size 
(ml)

Costello 
1995

n = 37
33.89 (12–70) 

n = 34
29.96 (13.9–
77)

Cowles 1995 n = 59
38.6, SD 20.2 
(11.2–108.2)

n = 56
42.2, SD 19 
(7.7–93.9)

Donovan 
2000; CLasP 
study; 
symptomatic 
patients

n = 117
38.1, SD 19.1

n = 117
40.7, SD 21.4

Gujral 2000; 
CLasP study

n = 44
49.7, SD 21.8

n = 38
40.7, SD 19.9

Kabalin 1995 n = 12
34.2, SE 2.2 

n = 13
38.9, SE 4.5

n = 10
13.7, SE 4.5

n = 13
28.8, SE 4.5

Kim 2006a n = 110
44.2

n = 89
42.7

n = 110 ?
24.9

n = 89 ?
26.6

n = 110 ?
25.1

n = 89 ?
24.6

n = 110 ?
25.3

n = 89 ?
27.7

Kursh 2003 n = 35
40.0b

n = 35
41.5b

n = 35
27.0b

n = 35
35.1b

n = 35
18.6b

n = 35
38.4b

Liedberg 
2003

n = 11
47,b IQR 
(37–61)

n = 20
49,b IQR 
(41–75)

n = 11
22,b IQR 
(15–28)

n = 20
37,b IQR 
(30–49)

<0.05 n = 9
27,b IQR 
(20–35)

n = 19
35,b IQR (26–42)

< 0.05

Mårtenson 
1999

n = 14
50, SD 16

n = 30
46, SD 20

n = 14?
28, SD 11

n = 30?
40, SD 21

Suvakovic 
1996

n = 10
22 g, SD 5

n = 10
23.6 g, SD 6.4

NS, not significant.
a 95% confidence interval.
b Median.

TABLE 60 Urodynamic measures [mean, SD, (range]) (continued)
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Urodynamic 
outcome Study

Baseline 3 months 6 months 12 months 18 months 24 months 5 years

TURP
Laser 
coagulation TURP

Laser 
coagulation p-value TURP

Laser 
coagulation p-value TURP

Laser 
coagulation p-value TURP

Laser 
coagulation p-value TURP

Laser 
coagulation p-value TURP

Laser 
coagulation p-value

Costello 
1995

  n = 37?
28.1

n = 34?
88.6

NS

Kabalin 1995 n = 12
291, SE 8.8

n = 13
236, SE 74

n = 12
145, SE 27

n = 13
185, SE 52

n = 10
121, SE 24

n = 11
112, SE 27

n = 10
152, SE 48

n = 10
140, SE 36

n = 10
143, SE 43

n = 10
154, SE 38

n = 9
103, SE 22

n = 9
148, SE 28

Kim 2006a n = 110
18

n = 89
219

n = 110 ?
23

n = 89 ?
28

n = 110 ?
12

n = 89 ?
22

n = 110 ?
14

n = 89 ?
17

Suvakovic 
1996

n = 10
161.8, SD 104

n = 10
47.4, SD 48.1

n = 10
21.5, SD 176

n = 10
51.9, SD 50.8

Cowles 1995 n = 59
266.7, SD 
181.9 (2–800)

n = 56
162.7, SD 
126.6 (19–700)

McAllister 
2000

n = 75
120.7 (93.0–
148.4)a

n = 76
113 (91.4–
134.6)a

n = 75
62.1 (43.9–
80.3)a

n = 76
70.3 (51.3–
89.3)a

n = 75
56.8 (41.4–
72.2)a P

n = 76
90.1 (61.6–
118.0)a

0.0403 n = 75
45.9 (30.5–
61.3)a

n = 76
69.2 (48.1–90.3)a

0.040 n=35
55

n=24
76

Kursh 2003 n = 35
87.5b

n = 37
81.0b

n = 35
46.0b

n = 35
42.4b

n = 35
44.0b

n = 35
57.7b

Liedberg 
2003

n = 11
117,b IQR 
(61–200)

n = 20
96,b IQR 
(64–190)

n = 10
0,b IQR (0–53)

n = 19
74,b IQR 
(38–110)

<0.05 n = 8
22,b IQR 
(3–62)

n = 19
126,b IQR 
(25–190)

<0.05

Mårtenson 
1999

n = 14
88, SD 126

n = 30
116, SD 146

n = 14?
12, SD 19

n = 30?
58, SD 103

n = 14?
14, SD 27

n = 30?
60, SD 56

n = 14?
14, SD 21

n = 30?
59, SD 77

n = 14?
63, SD 100

n = 30?
94, SD 128

Detrusor 
pressure 
(cmH2O)

Kabalin 1995 n = 12
92.3, SE 3.4

n = 13
91.3, SE 5.2

n = 10
58.7, SE 4.9

n = 10
54.6, SE 6.9

Prostate size 
(ml)

Costello 
1995

n = 37
33.89 (12–70) 

n = 34
29.96 (13.9–
77)

Cowles 1995 n = 59
38.6, SD 20.2 
(11.2–108.2)

n = 56
42.2, SD 19 
(7.7–93.9)

Donovan 
2000; CLasP 
study; 
symptomatic 
patients

n = 117
38.1, SD 19.1

n = 117
40.7, SD 21.4

Gujral 2000; 
CLasP study

n = 44
49.7, SD 21.8

n = 38
40.7, SD 19.9

Kabalin 1995 n = 12
34.2, SE 2.2 

n = 13
38.9, SE 4.5

n = 10
13.7, SE 4.5

n = 13
28.8, SE 4.5

Kim 2006a n = 110
44.2

n = 89
42.7

n = 110 ?
24.9

n = 89 ?
26.6

n = 110 ?
25.1

n = 89 ?
24.6

n = 110 ?
25.3

n = 89 ?
27.7

Kursh 2003 n = 35
40.0b

n = 35
41.5b

n = 35
27.0b

n = 35
35.1b

n = 35
18.6b

n = 35
38.4b

Liedberg 
2003

n = 11
47,b IQR 
(37–61)

n = 20
49,b IQR 
(41–75)

n = 11
22,b IQR 
(15–28)

n = 20
37,b IQR 
(30–49)

<0.05 n = 9
27,b IQR 
(20–35)

n = 19
35,b IQR (26–42)

< 0.05

Mårtenson 
1999

n = 14
50, SD 16

n = 30
46, SD 20

n = 14?
28, SD 11

n = 30?
40, SD 21

Suvakovic 
1996

n = 10
22 g, SD 5

n = 10
23.6 g, SD 6.4

NS, not significant.
a 95% confidence interval.
b Median.
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TABLE 61 Descriptors of care [mean, SD, (range)]

Outcome Study TURP Laser coagulation Comments

Duration of 
operation 
(minutes)

Costello 1995 N = 37 N = 34
6.42 (2.3–13.5)

Lasing time

Cowles 1995 N = 59
45.2, SD 21.5

N = 56
23.4, SD 11.1

p < 0.01

Kabalin 1995 N = 
58.3 (45–85)

N = 
24.2 (15–40)

p = NS

Kim 2006a N = 110
51 (20–85)

N = 89
38 (20–60)

Mean or median (range)

Suvakovic 1996 N = 10
20.1, SD 6.2

N = 10
18.9, SD 8.8

p = NS

Length of 
hospital stay 
(days)

Chacko 2001 N = 74 
5.8, 95% CI 
5.2,6.5

N = 74
3.4, 95% CI 2.8,4.0

Geometric mean; p< 0.0001

Costello 1995 N = 37
5.8 (3–31)

N = 34
6.2 (3–21)

Cowles 1995 N = 59
3.1, SD 0.9

N = 56
1.8, SD 1.1

p <0.01

Donovan 2000 N = 117
3.9, 95% CI 
3.7,4.2

N = 117
2.2, 95% CI 1.9,2.4

Geometric mean; p<0.0001

Gujral 2000 N = 44
4.4, 95% CI 
3.9,4.9

N = 36
2.2, 95% CI 1.7,2.8

Geometric mean; p<0.0001

Kim 2006a N = 110
6.5 (5–8)

N = 89
1.2 (1–3)

Mean or median (range) 

Kursh 2003 N = 35
1.40 (0.42–5)

N = 35
Outpatient

Median

Liedberg 2003 N = 11
3 (3–4)

N = 20
2.5 (0.25–3.8)

Median (IQR, interquartile range)

McAllister 2000 N = 75
4.3, 95% CI 
3.3,5.3

N = 76
2.7, 95% CI 2.2,3.2

p = NS

Suvakovic 1996 N = 10
3.5

N = 10
1.25

p < 0.05
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TURP Laser coagulation

Outcome Study N n % N n %

Reoperation Chacko 2001 74 1 1.3 74 7 9.4 Because of unacceptable symptoms or 
failure to void (follow-up 7.5 months); 
p = 0.008 

Costello 1995 37 2 5.4 34 5 14.7 TURP: underwent BNI because of 
bladder neck stenosis. Laser: two 
underwent BNI because of bladder 
neck stenosis; three TURP. Follow-up 
6 months

Cowles 1995 59 0 0 56 2 5.74 Both received VLAP. Time point is 
unclear (total follow-up 12 months)

Gujral 2000 44 0 0 38 3 7.9 Received TURP. Total follow-up 7.5 
months

Kabalin 1995 12 1 8.3 13 2 15.4 TURP: at 6 months visual internal 
urethrotomy because of stricture. 
Laser: same procedure and have 
improved voiding

Kim 2006a 101 0 0 89 1 1.1 Up to 12 months

Kursh 2003 35 0 0 35 6 17 Two had ILC/TURP before 6 months 
and four had TURP before 1 year. In a 
2-year follow-up there was a total of 
six reoperations. The retreated group 
still remained obstructed

Mårtenson 1999 14 1 7.1 30 6 20 Within 24 months. TURP: underwent 
urethrotomy at 5.5 months. Laser: 
underwent TURP at 8.5–24 months 

McAllister 2000 75 0 0 76 3 3.9 At 3 months (TURP)

75 0 0 76 2 2.6 At 10 and 11 months (BNI)

51 8 15.7 47 18 38 Total reoperation up to 5 years

N = number of patients participating in 
the 5-year review; p = 0.006

BNI, bladder neck incision; ILC, interstitial laser coagulation; NS, not significant; VLAP, visual laser ablation of the prostate.

TABLE 61 Descriptors of care [mean, SD, (range)]
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Appendix 8.5: TUIP versus TURP

TABLE 62 Mean symptom scores, SD (range)

Study

Baseline 3 months 6 months 12 months 24 months 3 years 5 years

TUIP TURP TUIP TURP p-value TUIP TURP p-value TUIP TURP p-value TURP TUIP p-value TUIP TURP p-value TUIP TURP p-value

Christensen 
1990 (score 
unclear)

n = 38
16a (8–23)

n = 38
16a (7–23)

n = 35
4a (0–19)

n = 38
4a (0–12)

NS n = 26
4.5a (0–15)

n = 26
4a (0–12)

NS n = 22
5a (0–16)

n = 11
3a (0–22)

NS n = 9
8a (2–12)

n = 11
4a (1–13)

NS

Dørflinger 
1992 
(Madsen)

n = 29
15a

n = 29
16a

n = 22
2.5a

p < 0.05

n = 29
1a 
p < 0.05

NS n = 21
2a

n = 26
2a

NS

Jahnson 
1998 
(Madsen)

n = 43
15.4 
(6–27) 

n = 42
15.8 
(5–28) 

n = 41
3.5b 
(0–21)
p < 0.05

n = 39
3.8b 
(0–16) 
p < 0.05

NS n = 36
4.3 (0–21)
p < 0.05

n = 34
3.5 (0–18)
p < 0.05

NS n = 31
3.6 (0–15)
p < 0.05

n = 32
2.8 (0–11)
p < 0.05

NS n = 33
3.0 
(0–16)
p < 0.05

n = 31
3.4 (0.15)
p < 0.05

NS n = 22
4.5 (0–14) 
p < 0.05

n = 24
4.7 (0.17) 
p < 0.05

NS

Riehmann 
1994 
(Madsen)

n = 61
15.5c

n = 56
15.0c

n = 51
5c

n = 52
5c

NS n = 60
6.0c

n = 46
5.5c

NS n = 41
7c

n = 40
5c

n = 22
8c

n = 19
6.3c

n = 8
9c

n = 15
9.1c

Roberto 
Aliaga 1998 
(AUA)

n = 20
24.4, SD 
10.3

n = 21
24.2, SD 
7.7

n = 20 ?
4.3 ± 4.5

n = 21 ?
4.8, SD 
4.8

n = 20 ?
5.7, SD 
6.2
p < 0.05

n = 21 ?
3.7, SD 
3.8
p < 0.05

Saporta 
1996 
(Madsen)

n = 20
14.7, 
SE 0.96 
(7–21)

n = 20
14.3, 
SE 0.93 
(6–22)

n = 17
5.29, SE 0.62 
(2–13)
p < 0.05

n = 20
4.95, 
SE 0.74 
(1–14)
p < 0.05

p<0.05 n = 17
7.0, SE 
0.64 
(3–14)
p < 0.05

n = 19
5.79, 
SE 0.85 
(1–18) 
p < 0.05

p>0.05

Trocz 2002 
(IPSS)

n = 50
17.1, SD 
2.2

n = 50
17.1, SD 
1.9

n = 50
4.1, SD 1.8
p < 0.001

n = 50
5.1, SD 
1.9
p < 0.001

NS, not significant.
a Median.
b 2–3 months.
c Values estimated from graph.
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Appendix 8.5: TUIP versus TURP

TABLE 62 Mean symptom scores, SD (range)

Study

Baseline 3 months 6 months 12 months 24 months 3 years 5 years

TUIP TURP TUIP TURP p-value TUIP TURP p-value TUIP TURP p-value TURP TUIP p-value TUIP TURP p-value TUIP TURP p-value

Christensen 
1990 (score 
unclear)

n = 38
16a (8–23)

n = 38
16a (7–23)

n = 35
4a (0–19)

n = 38
4a (0–12)

NS n = 26
4.5a (0–15)

n = 26
4a (0–12)

NS n = 22
5a (0–16)

n = 11
3a (0–22)

NS n = 9
8a (2–12)

n = 11
4a (1–13)

NS

Dørflinger 
1992 
(Madsen)

n = 29
15a

n = 29
16a

n = 22
2.5a

p < 0.05

n = 29
1a 
p < 0.05

NS n = 21
2a

n = 26
2a

NS

Jahnson 
1998 
(Madsen)

n = 43
15.4 
(6–27) 

n = 42
15.8 
(5–28) 

n = 41
3.5b 
(0–21)
p < 0.05

n = 39
3.8b 
(0–16) 
p < 0.05

NS n = 36
4.3 (0–21)
p < 0.05

n = 34
3.5 (0–18)
p < 0.05

NS n = 31
3.6 (0–15)
p < 0.05

n = 32
2.8 (0–11)
p < 0.05

NS n = 33
3.0 
(0–16)
p < 0.05

n = 31
3.4 (0.15)
p < 0.05

NS n = 22
4.5 (0–14) 
p < 0.05

n = 24
4.7 (0.17) 
p < 0.05

NS

Riehmann 
1994 
(Madsen)

n = 61
15.5c

n = 56
15.0c

n = 51
5c

n = 52
5c

NS n = 60
6.0c

n = 46
5.5c

NS n = 41
7c

n = 40
5c

n = 22
8c

n = 19
6.3c

n = 8
9c

n = 15
9.1c

Roberto 
Aliaga 1998 
(AUA)

n = 20
24.4, SD 
10.3

n = 21
24.2, SD 
7.7

n = 20 ?
4.3 ± 4.5

n = 21 ?
4.8, SD 
4.8

n = 20 ?
5.7, SD 
6.2
p < 0.05

n = 21 ?
3.7, SD 
3.8
p < 0.05

Saporta 
1996 
(Madsen)

n = 20
14.7, 
SE 0.96 
(7–21)

n = 20
14.3, 
SE 0.93 
(6–22)

n = 17
5.29, SE 0.62 
(2–13)
p < 0.05

n = 20
4.95, 
SE 0.74 
(1–14)
p < 0.05

p<0.05 n = 17
7.0, SE 
0.64 
(3–14)
p < 0.05

n = 19
5.79, 
SE 0.85 
(1–18) 
p < 0.05

p>0.05

Trocz 2002 
(IPSS)

n = 50
17.1, SD 
2.2

n = 50
17.1, SD 
1.9

n = 50
4.1, SD 1.8
p < 0.001

n = 50
5.1, SD 
1.9
p < 0.001

NS, not significant.
a Median.
b 2–3 months.
c Values estimated from graph.
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TABLE 64 Quality of life (mean, SD)

Study

Baseline 24 months

CommentsTURP TUIP p-value TURP TUIP p-value

Tkocz 2002 n = 50
4.4, SD 0.3

n = 50
4.6, SD 0.5

n = 50
1.9, SD 0.6
p < 0.001

n = 50
2.1, SD 0.3
p < 0.001

IPSS QoL (0–6); no 
other details were 
given about the 
scale 
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TABLE 65 Urodynamic measures [mean, SD (range)]

Urodynamic 
outcome Study

Baseline 3 months 6 months 12 months 24 months 3 years 5 years

TURP TUIP TURP TUIP p-value TURP TUIP p-value TURP TUIP p-value
TURP TUIP

p-value
TURP TUIP

p-value
TURP TUIP

p-value

Peak urine 
flow rate 
(ml/s)

Rodrigo 
Aliaga 1998

n = 21
8.3, SD 4.5

n = 20
8.7, SD 
5.5

n = 21?
18.6, SD 8.5

n = 20?
22.0, SD 
12.2

n = 21?
20.6, SD 
10.1

n = 20?
20.6, SD 
8.7

Christensen 
1990

n = 34
9.7a (1.7–
29.4)

n = 35
7.8a (2.8–
28.0)

n = 35
16.6a (5.6–
46.4)

n = 31
12.7a (2.6–
34.5)

0.07 n = 22
18.5a (4.0–
48.5)

n = 23
13.5a (5.3–
45.3)

0.31 n = 15
16.6a (6.2–
30.2)

n = 17
12.6a (7.3–
20.7)

0.04 n = 9
14.6a (7.4–
38.0)

n = 9
10.9a (7.8–
18.5)

0.38
36 months = 
 3–4yrs

Dørflinger 
1992

n = 31
8a

n = 29
10a

n = 29
18.8a

p < 0.05

n = 22
15.2a

p < 0.05

0.025 n = 26
20.2a

p < 0.05

n = 21
14.5a

p < 0.05

0.025

Hellström 
1986

n = 13
7.5, SD 3.8 
(1–14)

n = 11 
8.6, SD 
4.5 (2–16)

n = 13
16.5, SD 6.0 
(7–25)
p < 0.001

n = 11 
12.9, SD 
6.04 (4–21)
p=0.073

0.163

Jahnson 
1998

n = 34
9 (7.5–11)b,c

n = 36
8.5 (7.5–
9.5)b,c

n = 39
20 (16.9–
22.5)b,c

n = 41
15 (13–17)b,c

< 0.05 n = 34
19 (16–
22)b,c

n = 36
14 (12–
16)b,c

<0.05 n = 32
20 (16.8–
22.8)b,c

n = 31
14 (11.6–
16.6)b,c

< 0.05 n = 31
20.6 (17.2–
23.5)b,c

n = 33
13.7 (11–
15)b,c

<0.05 n = 24
15.0 (13–
17)b,c

n = 22
13 (10.5–
16.)b,c

Li 1987 NR NR n = 30
19, SE 2.7 
(6–68)

n = 29
23, SE 2.9 
(8–50)

0.09

Nielsen 
1988

n = 25
5a (5–13) 

n = 24
5a (5–10) 

n = 25
17a (6–32) 

n = 24
10a (7–18) 

< 0.02; 
2 
months 
not 3 
months

n = 23
12a (5–28) 

n = 22
9a (5–25) 

Riehmann 
1994

n = 50
11.2c

n = 52
9.1c

n = 44
20c

n = 42
15c

0.015 n = 8
19e

n = 4
13e

6 yearse

Saporta 
1996

n = 20
6.5, SE 0.43 
(3.2–11.9)

n = 20
7.35, 
SE 0.56 
(3.7–12)

n = 20
17.29, 
SE 1.16 
(8.2–7.1)

n = 17
14.58, SE 
1.05 (5.3–
5.7)

n = 19
14.36, SE 
1.14 (5.5–
25.5)

n = 17
12.65, SE 
1.04 (4.1–
23.3)

Soonawalla 
1992

n = 110
8.04 

n = 110
7.91

n = 110
20.69

n = 110
19.38

n = 67
20.1 

n = 70
19.45

n = 26
19.86

n = 21
18.91

Trocz 2002 n = 50
6.9, SD 1.5 

n = 50
7.6, SD 
1.8

n = 50
17.6, SD 1.7 
p < 0.01

n = 50
16.9, SD 
1.9
p < 0.01

Mean urine 
flow (ml/s)

Soonawalla 
1992

n = 110
3.99

n = 110
3.82

n = 110
10.61

n = 110
11.32

n = 67
10.61

n = 70
11.21

n = 21
11.04

n = 26
11.94

Total voided 
volume (ml)

Dørflinger 
1992

n = 31
176a

n = 29
200a

n = 29
166a

n = 22
183a

n = 26
273a

n = 29
207a

Riehmann 
1994

No significant differences were observed (range: 170–344 ml)

continued
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TABLE 65 Urodynamic measures [mean, SD (range)]

Urodynamic 
outcome Study

Baseline 3 months 6 months 12 months 24 months 3 years 5 years

TURP TUIP TURP TUIP p-value TURP TUIP p-value TURP TUIP p-value
TURP TUIP

p-value
TURP TUIP

p-value
TURP TUIP

p-value

Peak urine 
flow rate 
(ml/s)

Rodrigo 
Aliaga 1998

n = 21
8.3, SD 4.5

n = 20
8.7, SD 
5.5

n = 21?
18.6, SD 8.5

n = 20?
22.0, SD 
12.2

n = 21?
20.6, SD 
10.1

n = 20?
20.6, SD 
8.7

Christensen 
1990

n = 34
9.7a (1.7–
29.4)

n = 35
7.8a (2.8–
28.0)

n = 35
16.6a (5.6–
46.4)

n = 31
12.7a (2.6–
34.5)

0.07 n = 22
18.5a (4.0–
48.5)

n = 23
13.5a (5.3–
45.3)

0.31 n = 15
16.6a (6.2–
30.2)

n = 17
12.6a (7.3–
20.7)

0.04 n = 9
14.6a (7.4–
38.0)

n = 9
10.9a (7.8–
18.5)

0.38
36 months = 
 3–4yrs

Dørflinger 
1992

n = 31
8a

n = 29
10a

n = 29
18.8a

p < 0.05

n = 22
15.2a

p < 0.05

0.025 n = 26
20.2a

p < 0.05

n = 21
14.5a

p < 0.05

0.025

Hellström 
1986

n = 13
7.5, SD 3.8 
(1–14)

n = 11 
8.6, SD 
4.5 (2–16)

n = 13
16.5, SD 6.0 
(7–25)
p < 0.001

n = 11 
12.9, SD 
6.04 (4–21)
p=0.073

0.163

Jahnson 
1998

n = 34
9 (7.5–11)b,c

n = 36
8.5 (7.5–
9.5)b,c

n = 39
20 (16.9–
22.5)b,c

n = 41
15 (13–17)b,c

< 0.05 n = 34
19 (16–
22)b,c

n = 36
14 (12–
16)b,c

<0.05 n = 32
20 (16.8–
22.8)b,c

n = 31
14 (11.6–
16.6)b,c

< 0.05 n = 31
20.6 (17.2–
23.5)b,c

n = 33
13.7 (11–
15)b,c

<0.05 n = 24
15.0 (13–
17)b,c

n = 22
13 (10.5–
16.)b,c

Li 1987 NR NR n = 30
19, SE 2.7 
(6–68)

n = 29
23, SE 2.9 
(8–50)

0.09

Nielsen 
1988

n = 25
5a (5–13) 

n = 24
5a (5–10) 

n = 25
17a (6–32) 

n = 24
10a (7–18) 

< 0.02; 
2 
months 
not 3 
months

n = 23
12a (5–28) 

n = 22
9a (5–25) 

Riehmann 
1994

n = 50
11.2c

n = 52
9.1c

n = 44
20c

n = 42
15c

0.015 n = 8
19e

n = 4
13e

6 yearse

Saporta 
1996

n = 20
6.5, SE 0.43 
(3.2–11.9)

n = 20
7.35, 
SE 0.56 
(3.7–12)

n = 20
17.29, 
SE 1.16 
(8.2–7.1)

n = 17
14.58, SE 
1.05 (5.3–
5.7)

n = 19
14.36, SE 
1.14 (5.5–
25.5)

n = 17
12.65, SE 
1.04 (4.1–
23.3)

Soonawalla 
1992

n = 110
8.04 

n = 110
7.91

n = 110
20.69

n = 110
19.38

n = 67
20.1 

n = 70
19.45

n = 26
19.86

n = 21
18.91

Trocz 2002 n = 50
6.9, SD 1.5 

n = 50
7.6, SD 
1.8

n = 50
17.6, SD 1.7 
p < 0.01

n = 50
16.9, SD 
1.9
p < 0.01

Mean urine 
flow (ml/s)

Soonawalla 
1992

n = 110
3.99

n = 110
3.82

n = 110
10.61

n = 110
11.32

n = 67
10.61

n = 70
11.21

n = 21
11.04

n = 26
11.94

Total voided 
volume (ml)

Dørflinger 
1992

n = 31
176a

n = 29
200a

n = 29
166a

n = 22
183a

n = 26
273a

n = 29
207a

Riehmann 
1994

No significant differences were observed (range: 170–344 ml)
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Urodynamic 
outcome Study

Baseline 3 months 6 months 12 months 24 months 3 years 5 years

TURP TUIP TURP TUIP p-value TURP TUIP p-value TURP TUIP p-value
TURP TUIP

p-value
TURP TUIP

p-value
TURP TUIP

p-value

Residual 
volume (ml)

Aliaga 1998 n = 21
89, SD 92

n = 20
146, SD 
133

n = 21?
76, SD 97

n = 20?
61, SD 95

n = 21?
38, SD 51

n = 20?
60, SD 
82

Hellström 
1986

n = 12
43, SD 49.6 
(0–145)

n = 9 
62, SD 
74.5 
(5–230)

n = 12
28.5, 
SD 38.5 
(0–140)

n = 9 
94, SD 
133.1 
(0–380)

0.163

Jahnson 
1998

n = 42
109 (0–400)

n = 43
139 
(0–660)

n = 39
29d (0–125)

n = 41
75d (0–310)

< 0.05

Soonawalla 
1992

n = 110
8.04 

n = 110
7.91

Number 
of patients 
with high 
residual 
volume = 9 
(6.2%)f

Number 
of patients 
with high 
residual 
volume = 8 
(7.3%)f

Number 
of patients 
with high 
residual 
volume = 9 
(6.2%)f

Number of 
patients with 
high residual 
volume = 8 
(7.3%)f

Number 
of patients 
with high 
residual 
volume = 9 
(6.2%)f

Number 
of patients 
with high 
residual 
volume = 8 
(7.3%)f

Detrusor 
pressure 
(cmH2O)

Hellström 
1986

n = 13
58, SD 34.1 
(14–149)

n = 11 
35, SD 
18.8 
(7–68)

n = 13
26, SD 11.4 
(7–54)

n = 11 
35, SD 10.8 
(20–54)

0.04

Trocz 2002 n = 50
8.5, SD 8 

n = 50
8.4, SD 10

n = 50
44, SD 6
p < 0.001

n = 50
45, SD 6
p < 0.001

NS, not significant.
a Median.
b 95% confidence interval.
c Values estimated from graph
d 2–3 months.
e Change in symptom score
f High: > 20% of the total bladder capacity.

TABLE 65 Urodynamic measures [mean, SD (range)] (continued)
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Urodynamic 
outcome Study

Baseline 3 months 6 months 12 months 24 months 3 years 5 years

TURP TUIP TURP TUIP p-value TURP TUIP p-value TURP TUIP p-value
TURP TUIP

p-value
TURP TUIP

p-value
TURP TUIP

p-value

Residual 
volume (ml)

Aliaga 1998 n = 21
89, SD 92

n = 20
146, SD 
133

n = 21?
76, SD 97

n = 20?
61, SD 95

n = 21?
38, SD 51

n = 20?
60, SD 
82

Hellström 
1986

n = 12
43, SD 49.6 
(0–145)

n = 9 
62, SD 
74.5 
(5–230)

n = 12
28.5, 
SD 38.5 
(0–140)

n = 9 
94, SD 
133.1 
(0–380)

0.163

Jahnson 
1998

n = 42
109 (0–400)

n = 43
139 
(0–660)

n = 39
29d (0–125)

n = 41
75d (0–310)

< 0.05

Soonawalla 
1992

n = 110
8.04 

n = 110
7.91

Number 
of patients 
with high 
residual 
volume = 9 
(6.2%)f

Number 
of patients 
with high 
residual 
volume = 8 
(7.3%)f

Number 
of patients 
with high 
residual 
volume = 9 
(6.2%)f

Number of 
patients with 
high residual 
volume = 8 
(7.3%)f

Number 
of patients 
with high 
residual 
volume = 9 
(6.2%)f

Number 
of patients 
with high 
residual 
volume = 8 
(7.3%)f

Detrusor 
pressure 
(cmH2O)

Hellström 
1986

n = 13
58, SD 34.1 
(14–149)

n = 11 
35, SD 
18.8 
(7–68)

n = 13
26, SD 11.4 
(7–54)

n = 11 
35, SD 10.8 
(20–54)

0.04

Trocz 2002 n = 50
8.5, SD 8 

n = 50
8.4, SD 10

n = 50
44, SD 6
p < 0.001

n = 50
45, SD 6
p < 0.001

NS, not significant.
a Median.
b 95% confidence interval.
c Values estimated from graph
d 2–3 months.
e Change in symptom score
f High: > 20% of the total bladder capacity.
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TABLE 66 Descriptors of care [mean, SD (range)]

Outcome Study TURP TUIP Comments

Duration of 
operation 
(minutes)

Dørflinger 1992 N = 31
30

N = 29
15

Median ; p < 0.01

Hellström 1986 N = 13
36, SD 10.1 
(20–55)

N = 11
16, SD 5.59 
(15–30)

p < 0.001

Jahnson 1998 N = 42
32 (15–60)

N = 43
15 (5–40)

Li 1987 N = 30
35.5, SE 3.6 
(15–75)

N = 29
18.8, SE 2.9(10–
60)

p = 0.0002

Nielsen 1998 N = 25
45 (20–80)

N = 24
18 (10–35)

Riehmann 1994 N = 56
55 (5–135)

N = 61
23 (7–95)

p < 0.0001

Soonawalla 1992 N = 110
59.2 (30–95)

N = 110
20.4 (10–40)

Length of hospital 
stay (days)

Aliaga 1998 N = 21
4.9

N = 20
4.8

Christensen 1990 N = 34
4 (2–10)

N = 35
3 (1–8)

Median (range); p = 0.0000

Dørflinger 1992 N = 29
3

N = 22
3

Median; p = NS

Hellström 1986 N = 13
8.4, SD 2.69 (5–13)

N = 11
6.2, SD 1.94 (4–10)

p = 0.05

Li 1987 N = 30
8.0, SE 1.3 (2–39)

N = 29
5.6, SE 0.6 (3–14)

p = 0.08

Nielsen 1988 N = 25
3 (2–13)

N = 24
3(2–18)

Median (range); p = NS

Riehmann 1995 N = 52
4.3 (2–14)

N = 57
3.0 (1–8)

Mean (range)

Soonawalla 1992 N = 110
7.16

N = 110
6.03

Mean
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Outcome Study TURP TUIP Comments

N n % N n %

Reoperation Aliaga 1998 21 1 4.8 20 1 5 One TURP was reoperated because 
of bladder neck sclerosis. One TUIP 
was reoperated because of a Retzius 
abscess in a participant who had a 
prostate size of 60 g

Dørflinger 1992 31 1 3.2 29 296 20.7 Within the first month

Nielsen 1998 25 – – 24 3 12.5 At 2 months, underwent TURP

Riehmann 1994 56 9 16 60 13 21.6 TURP: eight TURBNC or TUIP and 
one TURP at mean follow-up of 18 
months (6–30). TUIP: 12 TURP and 
one TUIP at mean follow-up of 31 
months (1–61); p = 0.908

Saporta 1996 20 0 0 20 3 15 Two underwent TURP and one 
underwent TUIP

Christensen 1990 38 7 18.4 38 5 13.1 TURP patients underwent BNI for 
bladder neck contracture at 6, 10, 13, 
20, 25, 26 and 30 months after TURP. 
TUIP patients underwent TURP at 25, 
27, 32 and 36 months after TUIP

Jahnson 1998 42 3 7.1 43 10 23.2 TURP: bladder neck stricture was 
incised 3 weeks after the operation; 
total reoperation at a mean follow-
up of 11 months (2–25). TUIP: two 
TURPs at 6 weeks; total reoperation 
at a mean follow-up of 16 months 
(1–38); p = 0.039

BNI, bladder neck incision; NS, not significant; TURBNC, transurethral resection of bladder neck contracture.

TABLE 66 Descriptors of care [mean, SD (range)]
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Appendix 8.6: Laser resection versus TURP

TABLE 67 Mean symptom scores, SD (range)

Study

Baseline 3 months 6 months 12 months 24 months 5 years

TURP
Laser 
resection TURP

Laser 
resection p-value TURP

Laser 
resection p-value TURP

Laser 
resection p-value TURP

Laser 
resection p-value TURP

Laser 
resection p-value

Gupta 2006 
(IPSS)

n = 50
23.3, SD 
3.9 (17–31)

n = 50
23.4, SD 4.5 
(13–34)

n = 50?
6.1, SD 
0.42 (0–16)

n = 50?
5.2, SD 0.31 
(0–14)

n = 50?
5.6, SD 0.32 
(0–9)

n = 50?
5.2, SD 0.17 
(0–8)

Kuntz 2004 
(AUA)

n = 100
21.4, SD 
5.5 (9–32)

n = 100
21.4, SD 5.5 
(9–32)

n = 89
3.7, SD 3.7 
(3–4)

n = 94
2.2, SD 1.6 
(0–9)

0.006 n = 86
3.9, SD 3.9 
(0–19)

n = 89
1.7, SD 1.8 
(0–9)

0.0001

Montorsi 2004 
(IPSS)

n = 52
21.6, SD 
6.7

n = 48
21.9, SD 7.2

n = 52?
3.9, SD 2.9

n = 48?
2.9, SD 2.6

0.72 n = 52?
4.1, SD 2.3

n = 48?
3.9, SD 3.6

0.58

Westenberg 
2004 (AUA)

n = 59
23.0, SD 
5.9 (9–35)

n = 61
21.9, SD 6.2 
(10–35)

n = 59
5.7, SD 5.2 
(0–30)

n = 61
5.6, SD 5.1 
(0–25)

0.88 n = ?
5.0, SD 4.5 
(0–23)

n = ?
3.8, SD 3.8 
(0–24)

0.17 n = ?
4.3, SD 4.1 
(0–16)

n = ?
4.2, SD 6.0 
(0–29)

0.92 n = 41
3.7, SD 4.9 
(0–21)

n = 45
3.4, SD 4.9 
(0–23)

0.84 n = 30
6.6.a SD 5.0 
(1–20)

n = 43
5.2,a SD 5.9 
(0–21)

0.32

Wilson 2006 
(Tan 2003) 
(AUA)

n = 30
23.7, SE 1.2 
(9–35)

n = 30
26.0, SE 1.1 
(14–35)

n = 29
3.4, SE 0.9 
(0–24)

n = 28
4.8, SE 0.8 
(0–18)

NS n = 29
4.8, SE 0.7 
(0–18)

n = 26
6.0, SE 1.0 
(0–17)

NS n = 27
5.0, SE 0.9 
(0–21)

n = 25
4.3, SE 0.7 
(1–14)

NS n = 26
5.2, SE 0.8

n = 25
6.1, SE 1.0

NS, not significant.
a At 4 years.
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Appendix 8.6: Laser resection versus TURP

TABLE 67 Mean symptom scores, SD (range)

Study

Baseline 3 months 6 months 12 months 24 months 5 years

TURP
Laser 
resection TURP

Laser 
resection p-value TURP

Laser 
resection p-value TURP

Laser 
resection p-value TURP

Laser 
resection p-value TURP

Laser 
resection p-value

Gupta 2006 
(IPSS)

n = 50
23.3, SD 
3.9 (17–31)

n = 50
23.4, SD 4.5 
(13–34)

n = 50?
6.1, SD 
0.42 (0–16)

n = 50?
5.2, SD 0.31 
(0–14)

n = 50?
5.6, SD 0.32 
(0–9)

n = 50?
5.2, SD 0.17 
(0–8)

Kuntz 2004 
(AUA)

n = 100
21.4, SD 
5.5 (9–32)

n = 100
21.4, SD 5.5 
(9–32)

n = 89
3.7, SD 3.7 
(3–4)

n = 94
2.2, SD 1.6 
(0–9)

0.006 n = 86
3.9, SD 3.9 
(0–19)

n = 89
1.7, SD 1.8 
(0–9)

0.0001

Montorsi 2004 
(IPSS)

n = 52
21.6, SD 
6.7

n = 48
21.9, SD 7.2

n = 52?
3.9, SD 2.9

n = 48?
2.9, SD 2.6

0.72 n = 52?
4.1, SD 2.3

n = 48?
3.9, SD 3.6

0.58

Westenberg 
2004 (AUA)

n = 59
23.0, SD 
5.9 (9–35)

n = 61
21.9, SD 6.2 
(10–35)

n = 59
5.7, SD 5.2 
(0–30)

n = 61
5.6, SD 5.1 
(0–25)

0.88 n = ?
5.0, SD 4.5 
(0–23)

n = ?
3.8, SD 3.8 
(0–24)

0.17 n = ?
4.3, SD 4.1 
(0–16)

n = ?
4.2, SD 6.0 
(0–29)

0.92 n = 41
3.7, SD 4.9 
(0–21)

n = 45
3.4, SD 4.9 
(0–23)

0.84 n = 30
6.6.a SD 5.0 
(1–20)

n = 43
5.2,a SD 5.9 
(0–21)

0.32

Wilson 2006 
(Tan 2003) 
(AUA)

n = 30
23.7, SE 1.2 
(9–35)

n = 30
26.0, SE 1.1 
(14–35)

n = 29
3.4, SE 0.9 
(0–24)

n = 28
4.8, SE 0.8 
(0–18)

NS n = 29
4.8, SE 0.7 
(0–18)

n = 26
6.0, SE 1.0 
(0–17)

NS n = 27
5.0, SE 0.9 
(0–21)

n = 25
4.3, SE 0.7 
(1–14)

NS n = 26
5.2, SE 0.8

n = 25
6.1, SE 1.0

NS, not significant.
a At 4 years.
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TABLE 69 Urodynamic measures [mean, SD (range)]

Urodynamic 
outcome Study

Baseline 3 months 6 months 12 months 18 months 24 months 48 months

TURP
Laser 
resection TURP

Laser 
resection p-value TURP

Laser 
resection p-value TURP

Laser 
resection p-value TURP

Laser 
resection p-value TURP

Laser 
resection p-value TURP

Laser 
resection p-value

Peak urine 
flow rate 
(ml/s)

Gupta 2006 n = 50
4.5, SD 
4.7 (0–13) 

n = 50
5.15, SD 
4.4 (0–12)

n = 50?
20.7, 
SD 1.32 
(10–39) 

n = 50?
23.1, 
SD 1.2 
(15–40)

0.33 n = 50?
23.7, 
SD 1.58 
(9–41) 

n = 50?
25.1, 
SD 1.06 
(12–45)

0.62

Montorsi 
2004

n = 48
7.8, SD 
3.6

n = 52
8.2, SD 
3.2

n = 48?
26.5, SD 
15.5

n = 52?
23.1, SD 
8.6

0.007 n = 48?
24.7, 
SD 10

n = 52?
25.1, SD 
7.2

0.25

Wilson 
2006; in Tan 
2003

n = 30
8.3, SE 
0.4 (3–12)

n = 30
8.4, SE 0.5 
(2–14)

n = 29
18.9, SE 
1.9 (6–41)

n = 28
24.2, 
SE 1.7 
(11–52)

n = 29
20.8, 
SE 2.3 
(7–48)

n = 26
26.4, 
SE 1.8 
(13–65)

NS n = 27
18.4, 
SE 2.8 
(2–40)

n = 25
21.8, SE 
2.1 (8–36)

n = 26
19.3, 
SE 2.2

n = 22
21.0, SE 
2.0

Kuntz 2004 n = 100
5.9, SD 
3.9 (0–12)

n = 100
4.9, SD 
3.8 (0–11)

n = 89
25.1, 
SD 9.4 
(8–47)

n = 94
25.1, 
SD 6.9 
(10–49)

0.72 n = 86
27.7, 
SD 12.2 
(8–56)

n = 89
27.9, SD 
9.9 (5–53)

0.76

Westenberg 
2004

n = 59
9.1, SD 
3.2 (3–14)

n = 61
8.9, SD 
3.0 (3–14)

n = 59?
20.2, SD 
9.5 (6–50)

n = 61?
22.8, 
SD 10.0 
(6–50)

0.16 n = 59?
22.4, 
SD 9.0 
(8–43)

n = 61?
23.9, SD 
8.7 (7–50)

0.35 n = 59?
20.4, 
SD 8.5 
(6–44)

n = 61?
25.2, 
SD 11.9 
(6–63)

< 0.05 n = 59?
19.2, 
SD 9.3 
(7–41)

n = 61?
25.1, 
SD 9.3 
(10–44)

< 0.01 n = 41
20.9, 
SD 11.1 
(6–39)

n = 45
25.0, 
SD 11.0 
(3–74)

0.14 n = 30
18.5, 
SD 8.2 
(3–43)

n = 43
22.3, 
SD 14.2 
(5–58)

0.23

Mean urine 
flow rate 
(ml/s

Montorsi 
2004

n = 48
4.3, SD 
2.3

n = 52
4.3, SD 
2.0

n = 48?
9.1, SD 
3.6

n = 52?
13.3, SD 
5.7

0.01 n = 48?
12.1, 
SD 3.3

n = 52?
15.5, SD 
4.2

0.01

Wilson 
2006

n = 30
85.8, SE 
5.4 (46–
156)

n = 30
76.2, SE 
4.4 (44–
137)

n = 29
40.7, 
SE 2.7 
(10–97)
p < 0.01

n = 26
20.8, SE 
2.8 (4–41)
p < 0.01

< 0.001

Kuntz 2004 n = 100
87.3, 
SD 31.4 
(46–150)

n = 100
83.5, 
SD 34.9 
(50–197)

Westenberg 
2004

n = 59
83.4, 
SD 27.9 
(43–143)

n = 61
75.9, 
SD 26.2 
(39–149)

n = 59?
39.2 
(13–77)

n = 61?
35.2 (43–
143)

NS

Residual 
volume (ml)

Gupta 2006 n = 50
84.0, SD 
129.7 
(0–600)

n = 50
112.0, 
SD 155.9 
(0–780)

< 20 < 20 < 20 < 20

Tan 2003 n = 30
126, SE 
21.32 
(1–394)

n = 30
113.5, 
SE 15.5 
(19–380)

n = 29
51.8, 
SE 14.5 
(0–324)

n = 26
33.7, 
SE 5.5 
(0–105)

NS

continued
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TABLE 69 Urodynamic measures [mean, SD (range)]

Urodynamic 
outcome Study

Baseline 3 months 6 months 12 months 18 months 24 months 48 months

TURP
Laser 
resection TURP

Laser 
resection p-value TURP

Laser 
resection p-value TURP

Laser 
resection p-value TURP

Laser 
resection p-value TURP

Laser 
resection p-value TURP

Laser 
resection p-value

Peak urine 
flow rate 
(ml/s)

Gupta 2006 n = 50
4.5, SD 
4.7 (0–13) 

n = 50
5.15, SD 
4.4 (0–12)

n = 50?
20.7, 
SD 1.32 
(10–39) 

n = 50?
23.1, 
SD 1.2 
(15–40)

0.33 n = 50?
23.7, 
SD 1.58 
(9–41) 

n = 50?
25.1, 
SD 1.06 
(12–45)

0.62

Montorsi 
2004

n = 48
7.8, SD 
3.6

n = 52
8.2, SD 
3.2

n = 48?
26.5, SD 
15.5

n = 52?
23.1, SD 
8.6

0.007 n = 48?
24.7, 
SD 10

n = 52?
25.1, SD 
7.2

0.25

Wilson 
2006; in Tan 
2003

n = 30
8.3, SE 
0.4 (3–12)

n = 30
8.4, SE 0.5 
(2–14)

n = 29
18.9, SE 
1.9 (6–41)

n = 28
24.2, 
SE 1.7 
(11–52)

n = 29
20.8, 
SE 2.3 
(7–48)

n = 26
26.4, 
SE 1.8 
(13–65)

NS n = 27
18.4, 
SE 2.8 
(2–40)

n = 25
21.8, SE 
2.1 (8–36)

n = 26
19.3, 
SE 2.2

n = 22
21.0, SE 
2.0

Kuntz 2004 n = 100
5.9, SD 
3.9 (0–12)

n = 100
4.9, SD 
3.8 (0–11)

n = 89
25.1, 
SD 9.4 
(8–47)

n = 94
25.1, 
SD 6.9 
(10–49)

0.72 n = 86
27.7, 
SD 12.2 
(8–56)

n = 89
27.9, SD 
9.9 (5–53)

0.76

Westenberg 
2004

n = 59
9.1, SD 
3.2 (3–14)

n = 61
8.9, SD 
3.0 (3–14)

n = 59?
20.2, SD 
9.5 (6–50)

n = 61?
22.8, 
SD 10.0 
(6–50)

0.16 n = 59?
22.4, 
SD 9.0 
(8–43)

n = 61?
23.9, SD 
8.7 (7–50)

0.35 n = 59?
20.4, 
SD 8.5 
(6–44)

n = 61?
25.2, 
SD 11.9 
(6–63)

< 0.05 n = 59?
19.2, 
SD 9.3 
(7–41)

n = 61?
25.1, 
SD 9.3 
(10–44)

< 0.01 n = 41
20.9, 
SD 11.1 
(6–39)

n = 45
25.0, 
SD 11.0 
(3–74)

0.14 n = 30
18.5, 
SD 8.2 
(3–43)

n = 43
22.3, 
SD 14.2 
(5–58)

0.23

Mean urine 
flow rate 
(ml/s

Montorsi 
2004

n = 48
4.3, SD 
2.3

n = 52
4.3, SD 
2.0

n = 48?
9.1, SD 
3.6

n = 52?
13.3, SD 
5.7

0.01 n = 48?
12.1, 
SD 3.3

n = 52?
15.5, SD 
4.2

0.01

Wilson 
2006

n = 30
85.8, SE 
5.4 (46–
156)

n = 30
76.2, SE 
4.4 (44–
137)

n = 29
40.7, 
SE 2.7 
(10–97)
p < 0.01

n = 26
20.8, SE 
2.8 (4–41)
p < 0.01

< 0.001

Kuntz 2004 n = 100
87.3, 
SD 31.4 
(46–150)

n = 100
83.5, 
SD 34.9 
(50–197)

Westenberg 
2004

n = 59
83.4, 
SD 27.9 
(43–143)

n = 61
75.9, 
SD 26.2 
(39–149)

n = 59?
39.2 
(13–77)

n = 61?
35.2 (43–
143)

NS

Residual 
volume (ml)

Gupta 2006 n = 50
84.0, SD 
129.7 
(0–600)

n = 50
112.0, 
SD 155.9 
(0–780)

< 20 < 20 < 20 < 20

Tan 2003 n = 30
126, SE 
21.32 
(1–394)

n = 30
113.5, 
SE 15.5 
(19–380)

n = 29
51.8, 
SE 14.5 
(0–324)

n = 26
33.7, 
SE 5.5 
(0–105)

NS

continued
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Urodynamic 
outcome Study

Baseline 3 months 6 months 12 months 18 months 24 months 48 months

TURP
Laser 
resection TURP

Laser 
resection p-value TURP

Laser 
resection p-value TURP

Laser 
resection p-value TURP

Laser 
resection p-value TURP

Laser 
resection p-value TURP

Laser 
resection p-value

Kuntz 2004 n = 100
216, SD 
177 (50–
800)

n = 100
238, SD 
163 (50–
1000)

n = 89
16.7, 
SD 16.9 
(0–130)

n = 94
4.8, SD 
12.5 
(0–60)

< 0.0001 n = 86
26.6, 
SD 60.4 
(0–150)

n = 89
5.3, SD 
15.3 
(0–70)

< 0.0001

Westenberg 
2004

n = 59
84.7, 
SD 81.7 
(0–373)

n = 61
87.8, 
SD 88.4 
(0–346)

n = 59?
34.3 
(0–295)

n = 61?
26.7 
(0–245)

NS

Prostate size 
(ml)

Gupta 2006 n = 50
59.8, 
SD 16.5 
(40–100)

n = 50
57.9, 
SD 17.6 
(41–125)

Montorsi 
2004

n = 48
56.2, SD 
19.4

n = 52
70.3, SD 
36.7

Wilson 
2006

n = 30
70.0, SE 
5.0 (46–
156)

n = 30
77.8, SE 
5.6 (42–
152)

n = 29
46.6, 
SE 4.4 
(26–96)
< 0.001

n = 26
28.4, 
SE 1.8 
(13–43)
p < 0.001

< 0.001

Kuntz 2004 n = 100
49.9, 
SD 21.1 
(20–99)

n = 100
53.5, 
SD 20.0 
(20–95)

Westenberg 
2004

n = 59
44.6, 
SD 20.7 
(11.5–93)

n = 61
44.3, 
SD 19.0 
(11–92)

n = 59?
27.3 
(10–75)

n = 61?
29.3 
(11–61)

NS

NS, not significant.

TABLE 69 Urodynamic measures [mean, SD (range)] (continued)
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Urodynamic 
outcome Study

Baseline 3 months 6 months 12 months 18 months 24 months 48 months

TURP
Laser 
resection TURP

Laser 
resection p-value TURP

Laser 
resection p-value TURP

Laser 
resection p-value TURP

Laser 
resection p-value TURP

Laser 
resection p-value TURP

Laser 
resection p-value

Kuntz 2004 n = 100
216, SD 
177 (50–
800)

n = 100
238, SD 
163 (50–
1000)

n = 89
16.7, 
SD 16.9 
(0–130)

n = 94
4.8, SD 
12.5 
(0–60)

< 0.0001 n = 86
26.6, 
SD 60.4 
(0–150)

n = 89
5.3, SD 
15.3 
(0–70)

< 0.0001

Westenberg 
2004

n = 59
84.7, 
SD 81.7 
(0–373)

n = 61
87.8, 
SD 88.4 
(0–346)

n = 59?
34.3 
(0–295)

n = 61?
26.7 
(0–245)

NS

Prostate size 
(ml)

Gupta 2006 n = 50
59.8, 
SD 16.5 
(40–100)

n = 50
57.9, 
SD 17.6 
(41–125)

Montorsi 
2004

n = 48
56.2, SD 
19.4

n = 52
70.3, SD 
36.7

Wilson 
2006

n = 30
70.0, SE 
5.0 (46–
156)

n = 30
77.8, SE 
5.6 (42–
152)

n = 29
46.6, 
SE 4.4 
(26–96)
< 0.001

n = 26
28.4, 
SE 1.8 
(13–43)
p < 0.001

< 0.001

Kuntz 2004 n = 100
49.9, 
SD 21.1 
(20–99)

n = 100
53.5, 
SD 20.0 
(20–95)

Westenberg 
2004

n = 59
44.6, 
SD 20.7 
(11.5–93)

n = 61
44.3, 
SD 19.0 
(11–92)

n = 59?
27.3 
(10–75)

n = 61?
29.3 
(11–61)

NS

NS, not significant.
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TABLE 70 Descriptors of care [mean, SD (range)]

Outcome Study TURP Laser resection Comments

Duration of 
operation 
(minutes)

Kuntz 2004 N = 100
73.8, SD 24.0 
(30–40)

N = 100
94.6, SD 35.1 
(39–209)

p < 0.0001

Montorsi 2004 N = 48
57, SD 15

N = 52
74, SD 19.5

p < 0.05

Wilson 2006 N = 29
33.1, SE 3.7

N = 28
62.1, SE 5.9 
(11–76)

Westenberg 2004 N = 59
25.3, SD 14.7

N = 61
41.5, SD 23.1

p < 0.001

Gupta 2006 N = 50
64, SD 13.1 (40–
110)

N = 50
75.4, SD 22.8 
(40–145)

Length of hospital 
stay (days)

Kuntz 2004 N = 100
3.58, SD 1.63

N = 100
2.22, SD 0.58

p < 0.0001

Montorsi 2004 N = 48
3.58, SD 0.79

N = 52
2.46, SD 0.83

p < 0.001

Tan 2003 N = 29
2.08, SE 0.23

N = 28
1.15, SE 0.11

p < 0.001

Westenberg 2004 N = 59
1.98, SD 0.73

N = 61
1.08, SD 0.49

p < 0.001 

Reoperation N n % N n %

Kuntz 2004 88 3 3.4 95 1 1.05 Urethral stricture incision at 6 
months

88 1 1.1 95 3 3.1 Bladder contracture incision

Montorsi 2004 48 1 2.1 52 1 1.9 Reintervention because of 
bleeding at 1 month

Tan 2003 30 2 6.6 30 0 0 One underwent HoLEP after 1 
month

Westenberg 2004 59 8 13.5 61 5 8.2 At 48 months follow-up; p = NS 

NS, not significant.
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Appendix 8.7: Laser vaporisation versus TURP

TABLE 71 Mean symptom scores, SD (range)

Study

Baseline 3 months 6 months 12 months 18 months 24 months 3 years 5 years

CommentsTURP
Laser 
vaporisation TURP

Laser 
vaporisation p-value TURP

Laser 
vaporisation p-value TURP

Laser 
vaporisation p-value TURP

Laser 
vaporisation p-value TURP

Laser 
vaporisation p-value TURP

Laser 
vaporisation p-value TURP

Laser 
vaporisation p-value

Carter 1999a 
(IPSS)

n = 96
19.8

n = 95
20.3

n = 89
6.4

n = 90
6.7

NS n = 84
5.9

n = 86
6.6

NS KTP laser for vaporisation; 
Nd:YAG laser for coagulation

Keoghane 
2003 (AUA)

n = 63
19.4, 
SD 6.5

n = 54
19.9, SD 7.7

n = 62
6.5, SD 
5.1

n = 55
9.6, SD 7.5

0.029 n = 60
5.77, SD 
5.4
p = 0.006

n = 52
8.87, SD 6.51
p = 0.006

< 0.01 n = 52
5.7, SD 
6.0

n = 45
7.8, SD 6.6

0.018 n = 41
6.5, SD 
6.5

n = 37
8.9, SD 6.6

0.001 n = 32
7.0, SD 
5.7

n = 25
9.7, SD 7.5

NS Nd:YAG SLT MD 60

van Melick 
2003 (IPSS)

n = 50
16.8, 
SD 6.0

n = 37
3.2, SD 
2.7

n = 33
5.9, SD 5.5

n = 41
4.1, SD 
4.8

n = 37
3.6, SD 3.4

n = 15
5.8, SD 
7.5a

n = 10
9.3, SD 5.2a

n = 15
7.3, SD 
7.1b

n = 17
8.3, SD 6.4b

Contact Nd:YAG laser

Mottet 1999 
(IPSS)

n = 13
23.7

n = 17
21.7

n = 12
7.5

n = 17
8.6

n = 11
7.7

n = 15
7.3

n = 7
4.7

n = 8
6.5

Holmium:YAG laser

Mottet 1999 
(Madsen)

n = 13
17

n = 17
15

n = 12
4.5

n = 17
5.2

n = 11
4.4

n = 15
3.4

n = 7
3

n = 8
5.1

Holmium:YAG laser

Sengör 1996 
(AUA)

n = 30
22.1, 
SD 2.6

n = 30
21.8, SD 7.6

n = 30?
9.8, SD 
3.1

n = 30?
8.5, SD 4.2

n = 30?
9.3, SD 
4.2

n = 30?
7.8, SD 2.6

Non-contact VLAP Nd:YAG 
laser

Shingleton 
2002 (AUA)

n = 50
21.2, 
SD 6.1

n = 50
22.5, SD 6.0

n = 48
4

n = 48
7

0.011 n = 48
4

n = 46
7

0.011 n = 33
3.8, SD 
4.1

n = 40
6.0, SD 6.0

n = 19
4.6, SD 4.2c

n = 23
5.9, SD 5.7c

n = 33
7.7, SD 
5.6d

n = 29
9.9, SD 6.7d

NS KTP/Nd:YAG laser

Zorn 1999 
(AUA)

n = 11
24.7

n = 21
24.0

n = 10
8.2

n = 19
9.1

n = 7
4.7

n = 18
8.4

Significant Contact Nd:YAG laser

Suvakovic 
1996 (AUA)

n = 10
18.8, 
SD 4.5

n = 10
18, SD 6.6

n = 10
12.8, SD 
5.9

n = 10
9.7, SD 2.6

n = 10
8.5, SD 3

n = 9
8.7, SD 5.4

n = 10?
7.2, SD 
6.1

n = 10?
8.7, SD 4.9

Contact

Tuhkanen 
2001 (Dan 
PSSI)

n = 25
23 
(5–69)

n = 21
19 (5–40)

n = 22
5.6

n = 21
10.0

NS n = 24
4.7

n = 21
5.5

NS n = ?
3.7e

n = ?
5.5e

NS n = ?
3.4 (0–21)
p < 0.001

n = ?
7.2 (0–25)
p < 0.01

NS Hybrid laser technique; non-
contact Nd:YAG laser; large 
prostates

Tuhkanen 
2003 (Dan 
PSS I)

n = 26
18f 
(4–46)

n = 26
18f (5–54)

n = 25
5, SD 6
p < 0.001

n = 25
6, SD 7
p < 0.001

NS n = 26?
3,e SE 1
p < 0.01

n = 26 ?
5.5,e SE 2
p < 0.01

NS n = 20
4f (0–18)
p < 0.01

n = 22
5f (0–34)
p < 0.001

Contact Nd:YAG laser; SLT 
MTRL 10 probe; last is 4 years

NS, not significant.
a 1–4 years.
b 4–7 years.
c For the interval between 18 and 24 months.
d For the interval between 3 and 6 years.
e Values estimated from graph.
f Median.
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Appendix 8.7: Laser vaporisation versus TURP

TABLE 71 Mean symptom scores, SD (range)

Study

Baseline 3 months 6 months 12 months 18 months 24 months 3 years 5 years

CommentsTURP
Laser 
vaporisation TURP

Laser 
vaporisation p-value TURP

Laser 
vaporisation p-value TURP

Laser 
vaporisation p-value TURP

Laser 
vaporisation p-value TURP

Laser 
vaporisation p-value TURP

Laser 
vaporisation p-value TURP

Laser 
vaporisation p-value

Carter 1999a 
(IPSS)

n = 96
19.8

n = 95
20.3

n = 89
6.4

n = 90
6.7

NS n = 84
5.9

n = 86
6.6

NS KTP laser for vaporisation; 
Nd:YAG laser for coagulation

Keoghane 
2003 (AUA)

n = 63
19.4, 
SD 6.5

n = 54
19.9, SD 7.7

n = 62
6.5, SD 
5.1

n = 55
9.6, SD 7.5

0.029 n = 60
5.77, SD 
5.4
p = 0.006

n = 52
8.87, SD 6.51
p = 0.006

< 0.01 n = 52
5.7, SD 
6.0

n = 45
7.8, SD 6.6

0.018 n = 41
6.5, SD 
6.5

n = 37
8.9, SD 6.6

0.001 n = 32
7.0, SD 
5.7

n = 25
9.7, SD 7.5

NS Nd:YAG SLT MD 60

van Melick 
2003 (IPSS)

n = 50
16.8, 
SD 6.0

n = 37
3.2, SD 
2.7

n = 33
5.9, SD 5.5

n = 41
4.1, SD 
4.8

n = 37
3.6, SD 3.4

n = 15
5.8, SD 
7.5a

n = 10
9.3, SD 5.2a

n = 15
7.3, SD 
7.1b

n = 17
8.3, SD 6.4b

Contact Nd:YAG laser

Mottet 1999 
(IPSS)

n = 13
23.7

n = 17
21.7

n = 12
7.5

n = 17
8.6

n = 11
7.7

n = 15
7.3

n = 7
4.7

n = 8
6.5

Holmium:YAG laser

Mottet 1999 
(Madsen)

n = 13
17

n = 17
15

n = 12
4.5

n = 17
5.2

n = 11
4.4

n = 15
3.4

n = 7
3

n = 8
5.1

Holmium:YAG laser

Sengör 1996 
(AUA)

n = 30
22.1, 
SD 2.6

n = 30
21.8, SD 7.6

n = 30?
9.8, SD 
3.1

n = 30?
8.5, SD 4.2

n = 30?
9.3, SD 
4.2

n = 30?
7.8, SD 2.6

Non-contact VLAP Nd:YAG 
laser

Shingleton 
2002 (AUA)

n = 50
21.2, 
SD 6.1

n = 50
22.5, SD 6.0

n = 48
4

n = 48
7

0.011 n = 48
4

n = 46
7

0.011 n = 33
3.8, SD 
4.1

n = 40
6.0, SD 6.0

n = 19
4.6, SD 4.2c

n = 23
5.9, SD 5.7c

n = 33
7.7, SD 
5.6d

n = 29
9.9, SD 6.7d

NS KTP/Nd:YAG laser

Zorn 1999 
(AUA)

n = 11
24.7

n = 21
24.0

n = 10
8.2

n = 19
9.1

n = 7
4.7

n = 18
8.4

Significant Contact Nd:YAG laser

Suvakovic 
1996 (AUA)

n = 10
18.8, 
SD 4.5

n = 10
18, SD 6.6

n = 10
12.8, SD 
5.9

n = 10
9.7, SD 2.6

n = 10
8.5, SD 3

n = 9
8.7, SD 5.4

n = 10?
7.2, SD 
6.1

n = 10?
8.7, SD 4.9

Contact

Tuhkanen 
2001 (Dan 
PSSI)

n = 25
23 
(5–69)

n = 21
19 (5–40)

n = 22
5.6

n = 21
10.0

NS n = 24
4.7

n = 21
5.5

NS n = ?
3.7e

n = ?
5.5e

NS n = ?
3.4 (0–21)
p < 0.001

n = ?
7.2 (0–25)
p < 0.01

NS Hybrid laser technique; non-
contact Nd:YAG laser; large 
prostates

Tuhkanen 
2003 (Dan 
PSS I)

n = 26
18f 
(4–46)

n = 26
18f (5–54)

n = 25
5, SD 6
p < 0.001

n = 25
6, SD 7
p < 0.001

NS n = 26?
3,e SE 1
p < 0.01

n = 26 ?
5.5,e SE 2
p < 0.01

NS n = 20
4f (0–18)
p < 0.01

n = 22
5f (0–34)
p < 0.001

Contact Nd:YAG laser; SLT 
MTRL 10 probe; last is 4 years

NS, not significant.
a 1–4 years.
b 4–7 years.
c For the interval between 18 and 24 months.
d For the interval between 3 and 6 years.
e Values estimated from graph.
f Median.
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TABLE 73 Quality of life (mean, SD)

Study

Baseline 3 months 6 months 12 months 18 months 2 years

CommentsTURP
Laser 
vaporisation TURP

Laser 
vaporisation p-value TURP

Laser 
vaporisation p-value TURP

Laser 
vaporisation p-value TURP

Laser 
vaporisation p-value TURP

Laser 
vaporisation p-value

Carter 
1999b

Role physical 
domain 
score was 
significantly 
worse 
than the 
preoperative 
levela

Patients 
reported 
worse mean 
scores in 
all health 
domains. The 
differences 
reached 
statistical 
significance in 
the domains 
of bodily pain 
and social 
functiona

Improvement 
in the vitality 
domain score 
at 1 year and 
mental health 
domain

No significant 
differences 
were seen 
between the 
groups in 
any domain. 
General 
health 
domain was 
significantly 
worse 
than the 
preoperative 
score

SF-36 HRQL

van Melick 
2003

n = 50
3.9, SD 
1.6

n = 45
3.6 , SD 1.6

n = 37
0.5, SD 0.5

n = 33
0.8, SD 1.0

n = 41
0.6, SD 0.9

n = 37
0.6, SD 0.9

n = 15
1.1, SD 1.2b

n = 10
2.0, SD 1.0b

n = 15
1.3, SD 1.3c

n = 17
1.4, SD 1.2c

IPSS QoL

Keoghane 
2000; in 
Jenkinson 
1997

n = 65
0.81, SD 
0.18

n = 62
0.81, SD 0.18

n = 55
0.85, SD 
0.17

n = 58
0.85, SD 0.20

n = 58
0.82, SD 0.22

n = 51
0.82, SD 0.21

EQ-5D health states, 
weighted tariffs

n = 66
78.3, SD 
13.2

n = 59
75.8, SD 17.1

n = 58
79.9, SD 
16.3

n = 49
74.2, SD 19.5

n = 58
77.2, SD 16.9

n = 51
46.5, SD 18.1

Thermometer score

No statistically significant changes with time were detected for patients in either group. Both the mean EQ-5D health states valued 
by the results of the tariffs and self-assessment EuroQoL thermometer score suggested only minimal change for both groups from 
baseline to follow-up at 3 months and 1 year

n = 57
44.66, SD 
12.12

n = 51
43.69, SD 
12.58

n = 60
41.85, SD 
12.17

n = 52
42.96, SD 
11.24

n = 56
43.37, SD 
13.46

n = 52
42.35, SD 
14.12

Physical score

n = 57
47.75, SD 
10.47

n = 51
47.07, SD 
11.20

n = 60
46.21, SD 
11.56

n = 52
46.28, SD 
11.16

n = 56
45.71, SD 
13.21

n = 52
45.57, SD 
14.11

Mental

Little change as a consequence of either surgical intervention. Quality of life: SF-36 in Jenkinson 1997 is reporting eight different 
dimensions of the SF-36 questionnaire (physical functioning, role physical, pain, general health perception, energy/vitality, social 
functioning, role emotional, mental health). Scale goes from 0 to 100, in which 0 is worst possible health state and 100 is best 
possible health state. Also a short form health survey is reported: PCS – physical component summary score; MCS – mental 
component summary score

a 6 weeks.
b 1–4 years.
c 4–7 years.
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TABLE 73 Quality of life (mean, SD)

Study

Baseline 3 months 6 months 12 months 18 months 2 years

CommentsTURP
Laser 
vaporisation TURP

Laser 
vaporisation p-value TURP

Laser 
vaporisation p-value TURP

Laser 
vaporisation p-value TURP

Laser 
vaporisation p-value TURP

Laser 
vaporisation p-value

Carter 
1999b

Role physical 
domain 
score was 
significantly 
worse 
than the 
preoperative 
levela

Patients 
reported 
worse mean 
scores in 
all health 
domains. The 
differences 
reached 
statistical 
significance in 
the domains 
of bodily pain 
and social 
functiona

Improvement 
in the vitality 
domain score 
at 1 year and 
mental health 
domain

No significant 
differences 
were seen 
between the 
groups in 
any domain. 
General 
health 
domain was 
significantly 
worse 
than the 
preoperative 
score

SF-36 HRQL

van Melick 
2003

n = 50
3.9, SD 
1.6

n = 45
3.6 , SD 1.6

n = 37
0.5, SD 0.5

n = 33
0.8, SD 1.0

n = 41
0.6, SD 0.9

n = 37
0.6, SD 0.9

n = 15
1.1, SD 1.2b

n = 10
2.0, SD 1.0b

n = 15
1.3, SD 1.3c

n = 17
1.4, SD 1.2c

IPSS QoL

Keoghane 
2000; in 
Jenkinson 
1997

n = 65
0.81, SD 
0.18

n = 62
0.81, SD 0.18

n = 55
0.85, SD 
0.17

n = 58
0.85, SD 0.20

n = 58
0.82, SD 0.22

n = 51
0.82, SD 0.21

EQ-5D health states, 
weighted tariffs

n = 66
78.3, SD 
13.2

n = 59
75.8, SD 17.1

n = 58
79.9, SD 
16.3

n = 49
74.2, SD 19.5

n = 58
77.2, SD 16.9

n = 51
46.5, SD 18.1

Thermometer score

No statistically significant changes with time were detected for patients in either group. Both the mean EQ-5D health states valued 
by the results of the tariffs and self-assessment EuroQoL thermometer score suggested only minimal change for both groups from 
baseline to follow-up at 3 months and 1 year

n = 57
44.66, SD 
12.12

n = 51
43.69, SD 
12.58

n = 60
41.85, SD 
12.17

n = 52
42.96, SD 
11.24

n = 56
43.37, SD 
13.46

n = 52
42.35, SD 
14.12

Physical score

n = 57
47.75, SD 
10.47

n = 51
47.07, SD 
11.20

n = 60
46.21, SD 
11.56

n = 52
46.28, SD 
11.16

n = 56
45.71, SD 
13.21

n = 52
45.57, SD 
14.11

Mental

Little change as a consequence of either surgical intervention. Quality of life: SF-36 in Jenkinson 1997 is reporting eight different 
dimensions of the SF-36 questionnaire (physical functioning, role physical, pain, general health perception, energy/vitality, social 
functioning, role emotional, mental health). Scale goes from 0 to 100, in which 0 is worst possible health state and 100 is best 
possible health state. Also a short form health survey is reported: PCS – physical component summary score; MCS – mental 
component summary score

a 6 weeks.
b 1–4 years.
c 4–7 years.
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TABLE 74 Urodynamic measures [mean, SD, (range)]

Urodynamic 
outcome Study

Baseline 3 months 6 months 12 months 24 months 3 years 4 years

TURP
Laser 
vaporisation TURP

Laser 
vaporisation p-value TURP

Laser 
vaporisation p-value TURP

Laser 
vaporisation p-value TURP

Laser 
vaporisation p-value TURP

Laser 
vaporisation TURP

Laser 
vaporisation p-value

Peak urine 
flow rate 
(ml/s)

Zorn 1999 n = 11
9.0 

n = 21
8.7

n = 10
23.1 

n = 18
20.0

n = 6
26.9 

n = 18
20.0

Tuhkanen 
2004

n = 51
7.6,a SD 
3.0 

n = 47
8.3,a SD 3.6

Tuhkanen 
2003

n = 26
8.6a (5.0–
15.9) 

n = 26
8.3a (4.8–
19.6)

n = 25
19, SD 9.0 

n = 25
15.0, SD 5.2

NS n = 25
21.1, SD 
9.7 

n = 25
17.9, SD 7.1

NS; from 
1999 paper

n = 20
16.1a 
(7.2–39.6) 
p < 0.01

n = 22
14.3a (10.1–
33.6)
p < 0.001

NS

Shingleton 
2002

n = 50
7.3, SD 
3.7 

n = 50
8.2, SD 3.2

n = 48?
16.0, SD 
8.0 

n = 48?
15.0, SD 5.7

0.60 n = 48?
16.3, SD 
6.4

n = 48?
15.8, SD 6.9

0.77 n = 33
16.7, SD 
7.6 

n = 40
15.4, SD 5.9

0.42 n = 19
14.3, SD 
6.3

n = 23
14.9, SD 5.4

18–24 
months

n = 33?
12.8, SD 
5.6

n = 29?
12.3, SD 5.3

Follow-
up 
36–72 
months

Keoghane 
2000

n = 54
11.4, SD 
5.0

n = 48
11.8, SD 4.5

n = 52
21.8, SD 
12.2

n = 46
21.3, SD 11.6

NS n = 45
21.2, SD 
12.4

n = 42
17.1, SD 13.2

n = 31
15.9, SD 
8.0

n = 27
14.2, SD 7.4

n = 24
12.7, SD 
6.4

n = 24
13.4, SD 7.3

n = 32
14.0, SD 
5.2

n = 25
14.0, SD 6.4

Follow-
up 5 
years 

Change:
n = 40
9.6, SD 2.4 
(5.8–13.4)b

Change:
n = 38
10.7, SD 1.4 
(7.1–14.3)b

NS Change:
n = 45
9.4, SD 
12.5 (5.2–
13.6)b

Change:
n = 42
6.2, SD 15 
(0.8–11.6)b

NS Change:
n = 26
4.9, SD 
7.5 (1.9–
7.9)b

Change:
n = 18
5.2, SD 7.0 
(1.7–8.7)b

Change:
n = 24
2.1, SD 6.9 
(–0.8–5.0)b

Change:
n = 24
1.8, SD 6.2 
(–0.8–4.4)b

Mottet 
1999

n = 13
7.7

n = 17
8.8

n = 12
18.3

n = 17
23.5

n = 11
16.6

n = 15
18.6

n = 7
17.6

n = 8
19.9

Tuhkanen 
2001

n = 25
7.2 (3.7–
14.8)

n = 21
8.5 (2.3–
17.2)

n = 22
21.0

n = 21
13.7

< 0.01 n = 21
19.6

n = 19
14.4

n = ?
20.6
p < 0.001

n = ?
No significant 
increase

< 0.001

Carter 
1999a

n = 96
9.5

n = 95
9

n = 89
19

n = 90
18

NSc n = 85
20

n = 84
18.5

NSc

Sengör 
1996

n = 30
8.4, SD 
2.8

n = 30
8.7, SD 2.3

n = 30?
20.7, SD 
2.6

n = 30?
18.9, SD 3.1

n = 30?
19.8, SD 
2.5

n = 30?
18.2, SD 2.1

Mean urine 
flow rate 
(ml/s)

Sengör 
1996

n = 30
4.7, SD 
2.1

n = 30
4.6, SD 1.8

n = 30?
10.6, SD 
1.7

n = 30?
10.7, SD 1.7

n = 30?
10.3, SD 
1.3

n = 30?
10.9, SD 2.7

Tuhkanen 
2001

n = 24
3.6 (1.4–
7.0)

n = 21
4.2 (1–9.2)

n = 22
11.0

n = 21
6.5

< 0.01

Residual 
volume (ml)

Sengör 
1996

n = 30
155, SD 
40

n = 30
110, SD 68

n = 30?
70, SD 27

n = 30?
50.4, SD 30

n = 30?
68, SD 22

n = 30?
47, SD 19

Zorn 1999 39 
decreased

–

Tuhkanen 
2004

n = 51
100,a SD 
115 

n = 47
96,a SD 93

continued
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TABLE 74 Urodynamic measures [mean, SD, (range)]

Urodynamic 
outcome Study

Baseline 3 months 6 months 12 months 24 months 3 years 4 years

TURP
Laser 
vaporisation TURP

Laser 
vaporisation p-value TURP

Laser 
vaporisation p-value TURP

Laser 
vaporisation p-value TURP

Laser 
vaporisation p-value TURP

Laser 
vaporisation TURP

Laser 
vaporisation p-value

Peak urine 
flow rate 
(ml/s)

Zorn 1999 n = 11
9.0 

n = 21
8.7

n = 10
23.1 

n = 18
20.0

n = 6
26.9 

n = 18
20.0

Tuhkanen 
2004

n = 51
7.6,a SD 
3.0 

n = 47
8.3,a SD 3.6

Tuhkanen 
2003

n = 26
8.6a (5.0–
15.9) 

n = 26
8.3a (4.8–
19.6)

n = 25
19, SD 9.0 

n = 25
15.0, SD 5.2

NS n = 25
21.1, SD 
9.7 

n = 25
17.9, SD 7.1

NS; from 
1999 paper

n = 20
16.1a 
(7.2–39.6) 
p < 0.01

n = 22
14.3a (10.1–
33.6)
p < 0.001

NS

Shingleton 
2002

n = 50
7.3, SD 
3.7 

n = 50
8.2, SD 3.2

n = 48?
16.0, SD 
8.0 

n = 48?
15.0, SD 5.7

0.60 n = 48?
16.3, SD 
6.4

n = 48?
15.8, SD 6.9

0.77 n = 33
16.7, SD 
7.6 

n = 40
15.4, SD 5.9

0.42 n = 19
14.3, SD 
6.3

n = 23
14.9, SD 5.4

18–24 
months

n = 33?
12.8, SD 
5.6

n = 29?
12.3, SD 5.3

Follow-
up 
36–72 
months

Keoghane 
2000

n = 54
11.4, SD 
5.0

n = 48
11.8, SD 4.5

n = 52
21.8, SD 
12.2

n = 46
21.3, SD 11.6

NS n = 45
21.2, SD 
12.4

n = 42
17.1, SD 13.2

n = 31
15.9, SD 
8.0

n = 27
14.2, SD 7.4

n = 24
12.7, SD 
6.4

n = 24
13.4, SD 7.3

n = 32
14.0, SD 
5.2

n = 25
14.0, SD 6.4

Follow-
up 5 
years 

Change:
n = 40
9.6, SD 2.4 
(5.8–13.4)b

Change:
n = 38
10.7, SD 1.4 
(7.1–14.3)b

NS Change:
n = 45
9.4, SD 
12.5 (5.2–
13.6)b

Change:
n = 42
6.2, SD 15 
(0.8–11.6)b

NS Change:
n = 26
4.9, SD 
7.5 (1.9–
7.9)b

Change:
n = 18
5.2, SD 7.0 
(1.7–8.7)b

Change:
n = 24
2.1, SD 6.9 
(–0.8–5.0)b

Change:
n = 24
1.8, SD 6.2 
(–0.8–4.4)b

Mottet 
1999

n = 13
7.7

n = 17
8.8

n = 12
18.3

n = 17
23.5

n = 11
16.6

n = 15
18.6

n = 7
17.6

n = 8
19.9

Tuhkanen 
2001

n = 25
7.2 (3.7–
14.8)

n = 21
8.5 (2.3–
17.2)

n = 22
21.0

n = 21
13.7

< 0.01 n = 21
19.6

n = 19
14.4

n = ?
20.6
p < 0.001

n = ?
No significant 
increase

< 0.001

Carter 
1999a

n = 96
9.5

n = 95
9

n = 89
19

n = 90
18

NSc n = 85
20

n = 84
18.5

NSc

Sengör 
1996

n = 30
8.4, SD 
2.8

n = 30
8.7, SD 2.3

n = 30?
20.7, SD 
2.6

n = 30?
18.9, SD 3.1

n = 30?
19.8, SD 
2.5

n = 30?
18.2, SD 2.1

Mean urine 
flow rate 
(ml/s)

Sengör 
1996

n = 30
4.7, SD 
2.1

n = 30
4.6, SD 1.8

n = 30?
10.6, SD 
1.7

n = 30?
10.7, SD 1.7

n = 30?
10.3, SD 
1.3

n = 30?
10.9, SD 2.7

Tuhkanen 
2001

n = 24
3.6 (1.4–
7.0)

n = 21
4.2 (1–9.2)

n = 22
11.0

n = 21
6.5

< 0.01

Residual 
volume (ml)

Sengör 
1996

n = 30
155, SD 
40

n = 30
110, SD 68

n = 30?
70, SD 27

n = 30?
50.4, SD 30

n = 30?
68, SD 22

n = 30?
47, SD 19

Zorn 1999 39 
decreased

–

Tuhkanen 
2004

n = 51
100,a SD 
115 

n = 47
96,a SD 93

continued
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Urodynamic 
outcome Study

Baseline 3 months 6 months 12 months 24 months 3 years 4 years

TURP
Laser 
vaporisation TURP

Laser 
vaporisation p-value TURP

Laser 
vaporisation p-value TURP

Laser 
vaporisation p-value TURP

Laser 
vaporisation p-value TURP

Laser 
vaporisation TURP

Laser 
vaporisation p-value

Tuhkanen 
2003

n = 26
83a 
(8–350)

n = 26
87a (0–331)

n = 25
36, SD 39

n = 25
44, SD 39

From 
1999 
paper

n = 25
32, SD 37
p < 0.001 

n = 25
50, SD 64
p < 0.001

NS; from 
1999 paper

n = 20
10a (0–90) 

n = 22
60a (0–380)

Tuhkanen 
2001

n = 24
138 
(0–450)

n = 21
125 (0–350)

n = ?
58

n = ?
114

< 0.01

Carter 
1999a

n = 96
135c

n = 95
109c

n = 89
35

n = 90
22

NSc n = 85
40

n = 86
30

NSc

Detrusor 
pressure 
(cmH2O)

Tuhkanen 
2003

n = 26
57a (40–
137) 

n = 26
64a (32–112)

n = 25
31.3, SD 
9.9 
p < 0.001

n = 25
38.3, SD 9.7
p < 0.001

NS; 
from 
1999 
paper

n = 20
28a (9–44)
p < 0.001

n = 22
38a (18–65)
p < 0.001

< 0.001

Tuhkanen 
2001

n = 24
83 (47–
137)

n = 21
79 (47–131)

n = 21
36 (7–63)

n = 19
53 (26–109)

< 0.01

Prostate size 
(ml)

Zorn 1999 n = 12
33.9 

n = 21
29.9

Tuhkanen 
2004

n = 51
38,a SD 16 

n = 47
36,a SD 17

Tuhkanen 
2003

n = 26
28a 
(15–38 

n = 26
30a (15–37)

n = 20
22
p < 0.05

n = 22
30

< 0.05c

Shingleton 
2002

n = 50
29.6, SD 
15.4 

n = 50
33.9, SD 24.2

n = 48?
22, SD 
12.1 

n = 48?
29.1, SD 20.0

n = 33
21.5, SD 
15.4 

n = 40
28.4, SD 22.7

n = 19
20.5, SD 
13.3

n = 23
27.5, SD 19.9

18–24 
months

n = 33?
26.3, SD 
20.2

n = 29?
32.9, SD 26.5

Follow-
up 
36–72 
months 

Keoghane 
2000

n = 48
51.9, SD 
24.1

n = 44
54.2, SD 26.3

Mottet 
1999

n = 13
34

n = 17
36.7

n = 11
17.7

n = 15
28

n = 7
18

n = 8
22.5

Tuhkanen 
2001

n = 25
55 (40–
95)

n = 21
55 (42.83)

n = 21
29

n = 19
49

Carter 
1999a

n = 96
41.7, SD 
19.4

n = 95
41.6, SD 17.3

NS, not significant.
a Median.
b 95% confidence interval.
c Estimated from graph.

TABLE 74 Urodynamic measures [mean, SD, (range)] (continued)
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Urodynamic 
outcome Study

Baseline 3 months 6 months 12 months 24 months 3 years 4 years

TURP
Laser 
vaporisation TURP

Laser 
vaporisation p-value TURP

Laser 
vaporisation p-value TURP

Laser 
vaporisation p-value TURP

Laser 
vaporisation p-value TURP

Laser 
vaporisation TURP

Laser 
vaporisation p-value

Tuhkanen 
2003

n = 26
83a 
(8–350)

n = 26
87a (0–331)

n = 25
36, SD 39

n = 25
44, SD 39

From 
1999 
paper

n = 25
32, SD 37
p < 0.001 

n = 25
50, SD 64
p < 0.001

NS; from 
1999 paper

n = 20
10a (0–90) 

n = 22
60a (0–380)

Tuhkanen 
2001

n = 24
138 
(0–450)

n = 21
125 (0–350)

n = ?
58

n = ?
114

< 0.01

Carter 
1999a

n = 96
135c

n = 95
109c

n = 89
35

n = 90
22

NSc n = 85
40

n = 86
30

NSc

Detrusor 
pressure 
(cmH2O)

Tuhkanen 
2003

n = 26
57a (40–
137) 

n = 26
64a (32–112)

n = 25
31.3, SD 
9.9 
p < 0.001

n = 25
38.3, SD 9.7
p < 0.001

NS; 
from 
1999 
paper

n = 20
28a (9–44)
p < 0.001

n = 22
38a (18–65)
p < 0.001

< 0.001

Tuhkanen 
2001

n = 24
83 (47–
137)

n = 21
79 (47–131)

n = 21
36 (7–63)

n = 19
53 (26–109)

< 0.01

Prostate size 
(ml)

Zorn 1999 n = 12
33.9 

n = 21
29.9

Tuhkanen 
2004

n = 51
38,a SD 16 

n = 47
36,a SD 17

Tuhkanen 
2003

n = 26
28a 
(15–38 

n = 26
30a (15–37)

n = 20
22
p < 0.05

n = 22
30

< 0.05c

Shingleton 
2002

n = 50
29.6, SD 
15.4 

n = 50
33.9, SD 24.2

n = 48?
22, SD 
12.1 

n = 48?
29.1, SD 20.0

n = 33
21.5, SD 
15.4 

n = 40
28.4, SD 22.7

n = 19
20.5, SD 
13.3

n = 23
27.5, SD 19.9

18–24 
months

n = 33?
26.3, SD 
20.2

n = 29?
32.9, SD 26.5

Follow-
up 
36–72 
months 

Keoghane 
2000

n = 48
51.9, SD 
24.1

n = 44
54.2, SD 26.3

Mottet 
1999

n = 13
34

n = 17
36.7

n = 11
17.7

n = 15
28

n = 7
18

n = 8
22.5

Tuhkanen 
2001

n = 25
55 (40–
95)

n = 21
55 (42.83)

n = 21
29

n = 19
49

Carter 
1999a

n = 96
41.7, SD 
19.4

n = 95
41.6, SD 17.3

NS, not significant.
a Median.
b 95% confidence interval.
c Estimated from graph.
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TABLE 75 Descriptors of care [mean, SD, (range)]

Outcome Study TURP Laser vaporisation Comments

Duration of operation 
(minutes)

Carter 
1999a

N = 96
35.7, SD 10.8

N = 95
37.4, SD 12.1

Tuhkanen 
2001

N = 24
44 (24–80)

N = 21
75 (45–108)

Mean (range)

van Melick 
2003

N = 50
58, SD 26 (25–150)

N = 45
58, SD 11 (30–80)

Sengör 
1996

N = 30
56 (45–90)

N = 30
43 (15–70)

Keoghane 
2000

N = 69
39 SD 20

N = 69
36 SD 15

NS

Mottet 
1999

N = 13
56

N = 17
75

0.041

Suvakovic 
1996

N = 10
20.1, SD 6.2

N = 10
18.9, SD 8.8

NS

Tuhkanen 
2003

N = 25
34 (15–71)

N = 25
51 (20–75)

< 0.001

Zorn 
1999

N = 11
68

N = 19
70

Length of hospital 
stay (days)

Tuhkanen 
2001

N = 25
3.5 (1–8)

N = 21
4.0 (2–9)

Mean (range)

Carter 
1999a

N = 92
3.7

N = 93
2.7

Median

van Melick 
2003

N = 50
3.9, SD 0.9; 4.0 
(3.0–5.9)

N = 45
3.8, SD 1.3; 3.5 (2.0–6.0)

Median (percentiles)

Sengör 
1996

N = 30
5.9 (4–7)

N = 30
1.6 (1–3)

Keoghane 
2000

N = 76
4

N = 72
3

Median; p < 0.005

Tuhkanen 
2003

N = 25
2.9 (2–5)

N = 25
3.4 (2–7)

Median; p = NS

Mottet 
1999

N = 13
3.1

N = 17
1.7

Zorn 
1999

N = 10
2.5

N = 19
1.9
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TURP Laser vaporisation

Outcome Study N n % N n % Comments

Reoperation Bouchier-
Hayes 
2006

38 0 0 38 2 5.3 At 6-week follow-up

Shingleton 
2002

50 0 0 50 3 6 Time point unclear (up to 72 months)

Keoghane 
2000

76 7 9.2 72 13 18 Up to 3 years. TURP: six reoperated 
with TURP and one reoperated with 
contact laser vaporisation. Laser: 
12 reoperated with TURP and 
one reoperated with contact laser 
vaporisation

Mottet 
1999

13 – – 23 1 4.3 Repeat laser procedure after 7 days. 
This patient is included in further 
analysis (maybe not to include as no 
reference is given of which group within 
the lasers this is for)

Tuhkanen 
2002

25 1 4 25 0 0 TURP: reoperated by TURP at 8 months 
because of bladder neck contracture. 
Laser: follow-up 6 months

Zorn 
1999

12 0 0 21 0 0 Time point is unclear (up to 1 year)

van Melick 
2003

50 2 4 45 1 2.2 Up to 12 months. All underwent TURP

Tuhkanen 
2001

25 1 4 21 3 14.3 TURP: repeat TURP at 13 months 
because of overflow incontinence. 
Laser: received TURP; one at 7 months 
because of gross haematuria, residual 
adenoma and bladder stones; two at 
17 months postoperatively because of 
urinary retention

Carter 
1999a

85 1 1.2 84 2 2.4 TURP: at 7 months. Laser: one was at 
12 weeks. Reoperations as a result of 
poor symptom resolution

NS, not significant.

TABLE 75 Descriptors of care [mean, SD, (range)]
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TABLE 78 Quality of life (mean, SD)

Study

Baseline 3 months 2 years

CommentsTURP TUVRP TURP TUVRP p-value TURP TUVRP p-value

Liu 2006 n = 32
4.0, SD 
0.7

n = 44
4.1, SD 
0.6

n = 30
1.5, SD 
0.7

n = 42
1.7, SD 0.5

0.57 n = 21
1.4 , SD 
0.7

n = 23
1.6, SD 0.6

0.48 IPSS QoL
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TABLE 79 Urodynamic measures [mean, SD (range)]

Urodynamic 
outcome Study

Baseline 3 months 6 months 12 months 24 months

TURP TUVRP TURP TUVRP p-value TURP TUVRP p-value TURP TUVRP p-value TURP TUVRP p-value

Peak urine 
flow rate 
(ml/s)

Gupta 
2006

n = 50
4.5, SD 4.7 
(0–13)

n = 50
4.6 , SD 3.6 
(0–12)

n = 50?
20.7, SD 1.32 
(10–39) 

n = 50?
22.5, SD 0.95 
(13–35)

NS n = 50?
23.7, SD 1.58 
(9–41) 

n = 50?
423.6, SD 
0.96 (16–37)

NS

Helke 
2001

n = 92
8.5, SD 5.19 
(5.2–29) 

n = 93
10.8, SD 4.76 
(4.2–28.4)

n = 69
21a 

n = 74
21a

NS n = 80
23a 

n = 80
22.5a 

NS n = 73
22.12, SD 10.6 
(5–50) 
p < 0.001

n = 79
22.19, SD 
12.3 (5.2–
41.5)
p < 0.01

Kupeli 
2001

n = 50
9.2, SD 2.6

n = 50
7.9, SD 2.1

n = 50?
24.6, SD 3.4
p < 0.01

n = 50?
26.7, SD 3.7
p < 0.01

Liu 2006 n = 32
6.9, SD 1.9

n = 44
6.9, SD 2.1

n = 30
21.6, SD 2.0

n = 42
20.7, SD 2.0

0.20 n = 21
21.2, SD 2.7

n = 23
19.6, SD 3.7

0.12

Talic 2000 n = 34
9.1, SD 6.3 
(1–15)

n = 34
7.5, SD 3.5 
(2–14.6)

n = 34?
15.2, SD 10 

n = 34?
19, SD 6.5

Residual 
volume (ml)

Gupta 
2006

n = 50
84.0, SD 
129.7 (0–
600)

n = 50
103, SD 
174.1 (0–
881)

< 20 < 20 < 20 < 20

Prostate size 
(ml)

Küpeli 
2001 (g)

n = 50
56.7, SD 6.3 
(34–110)

n = 50
57.8, SD 4.1 
(34–95)

n = 50?
20.8, SD 3.1
p < 0.05

n = 50?
20.6, SD 3.6
p < 0.05

Gupta 
2006

n = 50
59.8, SD 
16.5 (40–
100)

n = 50
62.6, SD 14.8 
(42–133)

NS, not significant.
a Estimated from graph.
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TABLE 79 Urodynamic measures [mean, SD (range)]

Urodynamic 
outcome Study

Baseline 3 months 6 months 12 months 24 months

TURP TUVRP TURP TUVRP p-value TURP TUVRP p-value TURP TUVRP p-value TURP TUVRP p-value

Peak urine 
flow rate 
(ml/s)

Gupta 
2006

n = 50
4.5, SD 4.7 
(0–13)

n = 50
4.6 , SD 3.6 
(0–12)

n = 50?
20.7, SD 1.32 
(10–39) 

n = 50?
22.5, SD 0.95 
(13–35)

NS n = 50?
23.7, SD 1.58 
(9–41) 

n = 50?
423.6, SD 
0.96 (16–37)

NS

Helke 
2001

n = 92
8.5, SD 5.19 
(5.2–29) 

n = 93
10.8, SD 4.76 
(4.2–28.4)

n = 69
21a 

n = 74
21a

NS n = 80
23a 

n = 80
22.5a 

NS n = 73
22.12, SD 10.6 
(5–50) 
p < 0.001

n = 79
22.19, SD 
12.3 (5.2–
41.5)
p < 0.01

Kupeli 
2001

n = 50
9.2, SD 2.6

n = 50
7.9, SD 2.1

n = 50?
24.6, SD 3.4
p < 0.01

n = 50?
26.7, SD 3.7
p < 0.01

Liu 2006 n = 32
6.9, SD 1.9

n = 44
6.9, SD 2.1

n = 30
21.6, SD 2.0

n = 42
20.7, SD 2.0

0.20 n = 21
21.2, SD 2.7

n = 23
19.6, SD 3.7

0.12

Talic 2000 n = 34
9.1, SD 6.3 
(1–15)

n = 34
7.5, SD 3.5 
(2–14.6)

n = 34?
15.2, SD 10 

n = 34?
19, SD 6.5

Residual 
volume (ml)

Gupta 
2006

n = 50
84.0, SD 
129.7 (0–
600)

n = 50
103, SD 
174.1 (0–
881)

< 20 < 20 < 20 < 20

Prostate size 
(ml)

Küpeli 
2001 (g)

n = 50
56.7, SD 6.3 
(34–110)

n = 50
57.8, SD 4.1 
(34–95)

n = 50?
20.8, SD 3.1
p < 0.05

n = 50?
20.6, SD 3.6
p < 0.05

Gupta 
2006

n = 50
59.8, SD 
16.5 (40–
100)

n = 50
62.6, SD 14.8 
(42–133)

NS, not significant.
a Estimated from graph.

TABLE 80 Descriptors of care (mean, SD)

Outcome Study TURP TUVRP Comments

Duration of 
operation 
(minutes)

Liu 2006 N = 32
52.9, SD 6.0

N = 44
49.4, SD 8.0

p = 0.04

Talic 2000 N = 34
35.9, SD 12.8

N = 34
42.4, SD 15

p = 0.02

Length of hospital 
stay (days)

Liu 2006 N = 32
2.06, SD 0.35

N = 44
1.65, SD 0.20

p < 0.0001

N n % N n %

Reoperation Helke 2001 92 5 5.4 93 9 9.7 Four of the TURPs and two of 
the TUVPs underwent radical 
prostatectomy

Liu 2006 26 2 7.7 36 5 5.6 Up to 6 months; p = 0.56

21 1 4.8 26 0 0 At 24 months; p = 0.48



Appendix 8

378 A
pp

en
di

x 
8.

9:
 B

-T
U

R
P

 v
er

su
s 

T
U

R
P

TA
B

LE
 8

1 
M

ea
n 

sy
m

pt
om

 s
co

re
s,

 S
D

 (r
an

ge
)

St
ud

y

B
as

el
in

e
3 

m
on

th
s

6 
m

on
th

s
12

 m
on

th
s

C
om

m
en

ts
T

U
R

P
B

-T
U

R
P

T
U

R
P

B
-T

U
R

P
p-

va
lu

e
T

U
R

P
B

-T
U

R
P

p-
va

lu
e

T
U

R
P

B
-T

U
R

P
p-

va
lu

e

de
 S

io
 2

00
6 

(IP
SS

)
n 

=
 3

5
24

.3
, 

SD
 5

n 
=

 3
5

24
.1

8,
 S

D
 4

n 
=

 3
5?

8a,
b

n 
=

 3
5?

8a,
b

n 
=

 3
5?

5.
2a,

b
n 

=
 3

5?
5a,

b
n 

=
 3

5?
4a,

b
n 

=
 3

5?
4a,

b

K
im

 2
00

6b
 

(IP
SS

)
n 

=
 2

5
18

.6
, S

D
 

3.
3

n 
=

 2
5

19
.0

, S
D

 
6.

0

n 
=

 2
5

5.
6,

 S
D

 
1.

4

n 
=

 2
5

6.
0,

 S
D

 1
.0

N
uh

oğ
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TABLE 82 Complications

Complication Study

TURP B-TURP

CommentsN n % N n %

Periprocedural (intraoperative or immediate postoperative)

Blood transfusion Tefekli 
2005

47 1 2.1 49 1 2

Nuhoğlu 
2006

30 2 6.7 27 1 3.7

de Sio 
2006

35 0 0 35 1 2.8 p = NS

Urinary tract 
infection

Kim 
2006b

25 1 4 25 1 4

Urinary retention Tefekli 
2005

47 1 2.1 49 1 2 Early 

Nuhoğlu 
2006

30 27 1 3.7 On the tenth day 
postoperatively

Recatheterisation Tefekli 
2005

47 1 2.1 49 3 6 For 1 week

Nuhoğlu 
2006

27 1 3.7 30 For 1 week

Clot retention Nuhoğlu 
2006

30 0 0 27 0 0

de Sio 
2006

35 4 11.4 35 2 5.7 p = NS

TUR syndrome de Sio 
2006

35 0 0 35 0 0

Kim 
2006b

25 0 0 25 0 0

Postoperative (3–12 months)

Irritative urinary 
symptoms

Tefekli 
2005

47 2 4.3 49 6 12.2 Early and severe

Stricture Tefekli 
2005

47 1 2.1 3 49 6.1 Long term (time point is 
unclear: mean follow-up 
18 months); p = 0.002

Kim 
2006b

25 2 8 25 1 4 Urethral; up to 6 months

de Sio 
2006

35 1 2.9 35 1 2.9 Required a reoperation 
at 6 months

Seckiner 
2006

24 1 4.2 24 2 8.3 Urethral stricture (time 
point is unclear; up to 
12 months) treated with 
visual optic urethrotomy 

Urinary 
incontinence

Tefekli 
2005

47 1 2.1 49 0 0 Long term (time point is 
unclear; mean follow-up 
18 months)

Kim 
2006b

25 1 4 25 1 4 Up to 6 months

Retrograde 
ejaculation

Tefekli 
2005

47 30 63.8 49 29 59.2 Long term (time point 
is unclear; mean follow-
up 18 months); article 
doesn’t report the 
number of patients who 
were sexually active

NS, not significant.
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TABLE 84 Urodynamic measures (mean, SD)

Urodynamic outcome Study

Baseline 3 months 6 months 12 months 24 months

TURP B-TURP TURP B-TURP p-value TURP B-TURP p-value TURP B-TURP p-value TURP B-TURP p-value

Peak urine flow rate 
(ml/s)

Seckiner 2006 n = 24
8.3, SD 3.1

n = 24
8.5, SD 2.9

n = 24
18.6, SD 9.1

n = 24
17.7, SD 9.1

n = 23
16.2, SD 
12.0

n = 24
23.4, SD 10.6

n = 21
15.7, SD 6.3

n = 23
18.8, SD 6.9

Singh 2005 n = 30
5.1, SD 2.0

n = 30
5.8, SD 3.0

n = 30?
17.8 

n = 30?
19.0

de Sio 2006 n = 35
6.3, SD 3

n = 35
7.1, SD 2

n = 35
20.5a

n = 35
21.5a

n = 35
20.0a

n = 35
20.5a

n = ?
22

n = ?
20.5

Kim 2006b n = 25
6.1, SD 1.7

n = 25
6.5, SD 2.2

n = 25
20.5, SD 4.2

n = 25
20.6, SD 4.5

Nuhoğlu 2006 n = 30
7.3, SD 2.1

n = 27
6.9, SD 2.8

n = 26
17.9, SD 3.1

n = 24
17.1, SD 2.7

Tefekli 2005 n = 50
8.3, SD 3.6

n = 51
7.8, SD 3.7

n = 49
15.8, SD 3.7

n = 47
16.9, SD 2.8

n = 47
17. SD 4.3

n = 49
18.3, SD 3.5

n = 47
16.9, SD 4.1

n = 49
17.2, SD 3.9

< 0.05

Mean urine flow rate 
(ml/s)

Nuhoğlu 2006 n = 30
2.8, SD 1.2

n = 27
2.6, SD 1.3

n = 26
9.9, SD 2.3

n = 24
10.4, SD 2.9

Residual volume (ml) Seckiner 2006 n = 24
138, SD 115

n = 24
88, SD 74

Singh 2005 n = 30
136, SD 52

n = 30
124, SD 58

de Sio 2006 n = 35
75, SD 35.5

n = 35
80, SD 22.5

n = 35?
36

n = 35?
44

n = 35?
40

n = 35?
34

n = ?
22

n = ?
20.5

Nuhoğlu 2006 n = 30
88, SD 20

n = 27
96, SD 27

n = 26
35, SD 15

n = 24
33, SD 19

Prostate size (ml) Seckiner 2006 n = 24
41.4, SD 14.5

n = 24
49.4, SD 18.9

n = 23
28.5, SD 7.5
p < 0.05

n = 24
25.3, SD 8.1
p < 0.001

de Sio 2006 n = 35
47.5, SD 5.1

n = 35
51.6, SD 3.9

Kim 2006b n = 25
51.7, SD 19.1

n = 25
53.2, SD 14.9

Nuhoğlu 2006 n = 30
49, SD 18.1

n = 27
47, SD 7.7

n = 26
24, SD 7.1

n = 24
22, SD 6.8

Tefekli 2005 n = 50
54.0, SD 15.2

n = 51
50.1, SD 17.3

a Values estimated from graph.
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TABLE 84 Urodynamic measures (mean, SD)

Urodynamic outcome Study

Baseline 3 months 6 months 12 months 24 months

TURP B-TURP TURP B-TURP p-value TURP B-TURP p-value TURP B-TURP p-value TURP B-TURP p-value

Peak urine flow rate 
(ml/s)

Seckiner 2006 n = 24
8.3, SD 3.1

n = 24
8.5, SD 2.9

n = 24
18.6, SD 9.1

n = 24
17.7, SD 9.1

n = 23
16.2, SD 
12.0

n = 24
23.4, SD 10.6

n = 21
15.7, SD 6.3

n = 23
18.8, SD 6.9

Singh 2005 n = 30
5.1, SD 2.0

n = 30
5.8, SD 3.0

n = 30?
17.8 

n = 30?
19.0

de Sio 2006 n = 35
6.3, SD 3

n = 35
7.1, SD 2

n = 35
20.5a

n = 35
21.5a

n = 35
20.0a

n = 35
20.5a

n = ?
22

n = ?
20.5

Kim 2006b n = 25
6.1, SD 1.7

n = 25
6.5, SD 2.2

n = 25
20.5, SD 4.2

n = 25
20.6, SD 4.5

Nuhoğlu 2006 n = 30
7.3, SD 2.1

n = 27
6.9, SD 2.8

n = 26
17.9, SD 3.1

n = 24
17.1, SD 2.7

Tefekli 2005 n = 50
8.3, SD 3.6

n = 51
7.8, SD 3.7

n = 49
15.8, SD 3.7

n = 47
16.9, SD 2.8

n = 47
17. SD 4.3

n = 49
18.3, SD 3.5

n = 47
16.9, SD 4.1

n = 49
17.2, SD 3.9

< 0.05

Mean urine flow rate 
(ml/s)

Nuhoğlu 2006 n = 30
2.8, SD 1.2

n = 27
2.6, SD 1.3

n = 26
9.9, SD 2.3

n = 24
10.4, SD 2.9

Residual volume (ml) Seckiner 2006 n = 24
138, SD 115

n = 24
88, SD 74

Singh 2005 n = 30
136, SD 52

n = 30
124, SD 58

de Sio 2006 n = 35
75, SD 35.5

n = 35
80, SD 22.5

n = 35?
36

n = 35?
44

n = 35?
40

n = 35?
34

n = ?
22

n = ?
20.5

Nuhoğlu 2006 n = 30
88, SD 20

n = 27
96, SD 27

n = 26
35, SD 15

n = 24
33, SD 19

Prostate size (ml) Seckiner 2006 n = 24
41.4, SD 14.5

n = 24
49.4, SD 18.9

n = 23
28.5, SD 7.5
p < 0.05

n = 24
25.3, SD 8.1
p < 0.001

de Sio 2006 n = 35
47.5, SD 5.1

n = 35
51.6, SD 3.9

Kim 2006b n = 25
51.7, SD 19.1

n = 25
53.2, SD 14.9

Nuhoğlu 2006 n = 30
49, SD 18.1

n = 27
47, SD 7.7

n = 26
24, SD 7.1

n = 24
22, SD 6.8

Tefekli 2005 n = 50
54.0, SD 15.2

n = 51
50.1, SD 17.3

a Values estimated from graph.
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TABLE 85 Descriptors of care [mean, SD (range)]

Outcome Study TURP B-TURP Comments

Duration of 
operation 
(minutes)

de Sio 2006 N = 35
53

N = 35
49

Kim 2006b N = 25
57, SD 15.4

N = 25
54, SD 13.6

Nuhoğlu 2006 N = 30
52, SD 13.2

N = 27
55, SD 9.7

Seckiner 2006 N = 24
52.9, SD 16.3

N = 24
52.9, SD 12.8

p = 0.835

Tefekli 2005 N = 50
57.8, SD 13.4 
(30–60)

N = 51
40.3, SD 11.4 
(30–60)

p < 0.001

Length of hospital 
stay (days)

de Sio 2006 N = 35
107 

N = 35
78.2

Hours; p < 0.05

Kim 2006b N=25
4.0, SD 1.3

N=25
3.3, SD 1.1

p < 0.05

N n % N n %

Reoperation de Sio 2006 35 1 2.9 35 1 2.9 Because of bladder neck 
contractures

Nuhoğlu 2006 30 0 0 27 0 0 At 1 year

Tefekli 2005 47 1 2.1 49 2 4.1 Because of obstructive symptoms; 
long term (time point is unclear; 
mean follow-up 18 months)
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Appendix 8.10: B-TUVRP versus TURP

TABLE 86 Mean symptom scores, SD (range)

Study

Baseline 3 months

TURP B-TUVRP TURP B-TUVRP p-value

Fung 2005 (IPSS) n = 30
15.82

n = 21
19.36

n = 30
9.63a

n = 21
8.81a

0.862

a Mean decrease in symptom score.

TABLE 87 Complications

Complication Study

TURP B-TUVRP

CommentsN n % N n %

Periprocedural (intraoperative or immediate postoperative)

Urinary tract 
infection

Fung 2005 30 4 13.3 21 4 19 Up to 3 months follow-
up; p = 0.7

Urinary 
retention

Fung 2005 30 3 10 21 4 19 On postoperative day 1

Clot retention Fung 2005 30 5 16.7 21 1 4.8 Requiring removal in ward 
or recovery room; p = 0.2

TUR 
syndrome

Fung 2005 30 0 0 30 0 0

TABLE 88 Quality of life (mean, SD)

Study

Baseline 3 months

CommentsTURP B-TURP TURP B-TURP p-value

Fung 2005 n = 30
3.64

n = 21
3.55

n = 30
1.54a

n = 21
0.55a

0.169 Quality of life score

a Mean change from baseline.

TABLE 89 Descriptors of care [mean (range)]

Outcome Study TURP TUVRP Comments

Duration of 
operation 
(minutes)

Fung 2005 n = 30
32.9 (12–105)

n = 21
36.6 (12–76)

Resection time; p = 0.48

Length of hospital 
stay 

Fung 2005 n = 30
NR

n = 30
NR

No significant differences reported 
by the authors in the text

NR, not reported.
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Appendix 8.11: TUVP versus TURP

TABLE 90 Mean symptom scores, SD (range)

Study

Baseline 3 months 6 months 12 months 18 months 24 months 3 years 5 years

TURP TUVP TURP TUVP p-value TURP TUVP p-value TURP TUVP p-value TURP TUVP p-value TURP TUVP p-value TURP TUVP p-value TURP TUVP p-value

Çetinkaya 
1996 (AUA)

n = 23 n = 23 n = 23?
–21.31a

p < 0.001

n = 23?
–20.89a

p < 0.001

Ekengren 
2000 (IPSS)

n = 28
25b (13–
100)

n = 26
22b (1–100)

n = 28 ?
4.0b 
(0–100)

n = 26?
4.5b 
(0–24)

NS

Erdaği 1999 
(IPSS)

n = 20
21.5c 
(11–30)

n = 20
20.6c (12–27)

n = 20?
5.3c (1–12)

n = 20?
0.9c (0–4)

NS n = 20?
3.9c (1–9)
p < 0.01

n = 20?
0.9c (0–3)
p < 0.001

NS

Fowler 2005 
(IPSS)

n = 114
20.7, SD 
6.9 (19.4–
22)d

n = 107
20.7, SD 7.3 
(19.3–22.1)d

n = 110
9.8, SD 7.2 
(8.4–11.1)d,e

n = 105
11.8, SD 7.7 
(10.3–13.3)d,e

n = 108
6.9, SD 
5.5 (5.8–
7.9)d

n = 106
8.5, SD 7.4 
(7.1–10)d

n = 77
7.5, SD 
5.8 (6.2–
8.8)d

n = 90
8.6, SD 
7.2 (7.1–
10.1)d

NS

Galluci 1998 
(IPSS)

n = 80
18.19, SE 
0.66

n = 70
18.84, SE 
0.68

n = 80
5.52, SE 
0.46

n = 70
5.50, SD 
0.57

NS n = 80
3.77, SE 
0.37

n = 70
4.94, SD 
0.56

NS n = 80
3.52, SE 
0.34

n = 70
4.04, SE 
0.51

NS

Gotoh 1999 
(IPSS)

n = 28
18.9, SD 
7.3

n = 23
19.6, SD 7.5

n = 28?
3.8, SD 2.3

n = 23?
3.7, SD 2.4

Hammadeh 
2003 (IPSS)

n = 52
26.6, SD 
4.8

n = 52
26.5, SD 4.5

n = 52
5.9f

n = 52
7.3f

NS n = 52
4.9f

n = 52
5.9f

n = 51
5.9, SD 
5.2

n = 51
4.4, SD 
3.8

0.3 n = 47
6.3, SD 
4.6

n = 47
4.3, SD 
3.5

0.02 n = 40
7.1, SD 
6.2

n = 40
4.1, SD 
3.3

0.01 n = 27
8.6, SD 
7.1

n = 26
5.9, SD 
6.3

0.16

Kaplan 1998 
(AUA)

n = 32
18.3, SD 
4.7

n = 32
19.4, SD 3.5

n = 32
8.6, SD 2.5
p < 0.02

n = 32
9.2, SD 2.7
p < 0.02

NS n = 32
7.9, SD 
3.1
p < 0.02

n = 32
7.4, SD 2.9
p < 0.02

NS n = 31
6.1, SD 
1.9
p < 0.02

n = 30
6.6, SD 
2.4
p < 0.02

NS

Küpeli 1998a 
(IPSS)

n = 30
21.6

n = 30
19.4

n = 30 ?
5.2

n = 30 ?
4.1

Küpeli 1998b 
(AUA)

n = 36
14.6 (8–32)

n = 30
13.7 (7–29)

n = 33
7.3 (1–12)

n = 27
7.9 (0–12)

n = 30
7.0 (0–14)

n = 26
6.1 (0–11)

McAllister 
2003 (IPSS)

n = 114
20.7 (19.4–
22.0)d

n = 107
20.7 (19.3–
22.1)d

n = 110
9.8 (8.4–
11.1)d,e

n = 105
11.8 (10.3–
13.3)d,e

>0.12 n = 108
6.9 (5.8–
7.9)d

n = 106
8.5 (7.1–
10.0)d

NS

Netto 1999 
(IPSS)

n = 38
24.29, SD 
6.48

n = 40
19.65, SD 
6.14

n = 38?
8.68, SD 
2.3

n = 40?
3.83, 
SD 4.62

0.88

Nuhoğlu 
2005 (IPSS)

n = 40
17.6, SD 
7.2

n = 37
17.3, SD 6.8

n = 38
4.8, SD 4.2

n = 35
4.7, SD 3.1

NS n = 23
6.1, SD 
3.5

n = 21
6.5, SD 
3.2

NS

continued
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Appendix 8.11: TUVP versus TURP

TABLE 90 Mean symptom scores, SD (range)

Study

Baseline 3 months 6 months 12 months 18 months 24 months 3 years 5 years

TURP TUVP TURP TUVP p-value TURP TUVP p-value TURP TUVP p-value TURP TUVP p-value TURP TUVP p-value TURP TUVP p-value TURP TUVP p-value

Çetinkaya 
1996 (AUA)

n = 23 n = 23 n = 23?
–21.31a

p < 0.001

n = 23?
–20.89a

p < 0.001

Ekengren 
2000 (IPSS)

n = 28
25b (13–
100)

n = 26
22b (1–100)

n = 28 ?
4.0b 
(0–100)

n = 26?
4.5b 
(0–24)

NS

Erdaği 1999 
(IPSS)

n = 20
21.5c 
(11–30)

n = 20
20.6c (12–27)

n = 20?
5.3c (1–12)

n = 20?
0.9c (0–4)

NS n = 20?
3.9c (1–9)
p < 0.01

n = 20?
0.9c (0–3)
p < 0.001

NS

Fowler 2005 
(IPSS)

n = 114
20.7, SD 
6.9 (19.4–
22)d

n = 107
20.7, SD 7.3 
(19.3–22.1)d

n = 110
9.8, SD 7.2 
(8.4–11.1)d,e

n = 105
11.8, SD 7.7 
(10.3–13.3)d,e

n = 108
6.9, SD 
5.5 (5.8–
7.9)d

n = 106
8.5, SD 7.4 
(7.1–10)d

n = 77
7.5, SD 
5.8 (6.2–
8.8)d

n = 90
8.6, SD 
7.2 (7.1–
10.1)d

NS

Galluci 1998 
(IPSS)

n = 80
18.19, SE 
0.66

n = 70
18.84, SE 
0.68

n = 80
5.52, SE 
0.46

n = 70
5.50, SD 
0.57

NS n = 80
3.77, SE 
0.37

n = 70
4.94, SD 
0.56

NS n = 80
3.52, SE 
0.34

n = 70
4.04, SE 
0.51

NS

Gotoh 1999 
(IPSS)

n = 28
18.9, SD 
7.3

n = 23
19.6, SD 7.5

n = 28?
3.8, SD 2.3

n = 23?
3.7, SD 2.4

Hammadeh 
2003 (IPSS)

n = 52
26.6, SD 
4.8

n = 52
26.5, SD 4.5

n = 52
5.9f

n = 52
7.3f

NS n = 52
4.9f

n = 52
5.9f

n = 51
5.9, SD 
5.2

n = 51
4.4, SD 
3.8

0.3 n = 47
6.3, SD 
4.6

n = 47
4.3, SD 
3.5

0.02 n = 40
7.1, SD 
6.2

n = 40
4.1, SD 
3.3

0.01 n = 27
8.6, SD 
7.1

n = 26
5.9, SD 
6.3

0.16

Kaplan 1998 
(AUA)

n = 32
18.3, SD 
4.7

n = 32
19.4, SD 3.5

n = 32
8.6, SD 2.5
p < 0.02

n = 32
9.2, SD 2.7
p < 0.02

NS n = 32
7.9, SD 
3.1
p < 0.02

n = 32
7.4, SD 2.9
p < 0.02

NS n = 31
6.1, SD 
1.9
p < 0.02

n = 30
6.6, SD 
2.4
p < 0.02

NS

Küpeli 1998a 
(IPSS)

n = 30
21.6

n = 30
19.4

n = 30 ?
5.2

n = 30 ?
4.1

Küpeli 1998b 
(AUA)

n = 36
14.6 (8–32)

n = 30
13.7 (7–29)

n = 33
7.3 (1–12)

n = 27
7.9 (0–12)

n = 30
7.0 (0–14)

n = 26
6.1 (0–11)

McAllister 
2003 (IPSS)

n = 114
20.7 (19.4–
22.0)d

n = 107
20.7 (19.3–
22.1)d

n = 110
9.8 (8.4–
11.1)d,e

n = 105
11.8 (10.3–
13.3)d,e

>0.12 n = 108
6.9 (5.8–
7.9)d

n = 106
8.5 (7.1–
10.0)d

NS

Netto 1999 
(IPSS)

n = 38
24.29, SD 
6.48

n = 40
19.65, SD 
6.14

n = 38?
8.68, SD 
2.3

n = 40?
3.83, 
SD 4.62

0.88

Nuhoğlu 
2005 (IPSS)

n = 40
17.6, SD 
7.2

n = 37
17.3, SD 6.8

n = 38
4.8, SD 4.2

n = 35
4.7, SD 3.1

NS n = 23
6.1, SD 
3.5

n = 21
6.5, SD 
3.2

NS

continued
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Study

Baseline 3 months 6 months 12 months 18 months 24 months 3 years 5 years

TURP TUVP TURP TUVP p-value TURP TUVP p-value TURP TUVP p-value TURP TUVP p-value TURP TUVP p-value TURP TUVP p-value TURP TUVP p-value

Patel 1997 
(IPSS)

n = 6
23.3 (17–
29)g

n = 6
29.6 (28–31)g

n = 6
3.2 (1–5)

n = 6
3.5 (2–4)

Shokeir 1997 
(AUA)

n = 35
25.1, SD 
5.5 (18–30)

n = 35
26.3, SD 5.2 
(16–29)

n = 35?
4.8, SD 2.2 
(5–14)
p < 0.01

n = 35?
4.5, SD 1.9 
(6–15)
p < 0.01

NS n = 35?
4.5, SD 
1.3 (3–8)
p < 0.01

n = 35?
4.6, SD 1.2 
(3–7)
p < 0.01

NS n = 35?
4.7, SD 
1.5 (4–9)
p < 0.01

n = 35?
5.2, SD 
1.4 (4–8)
p < 0.01

NS

Wang 2002 
(IPSS)

n = 109
20 (9–31) 

n = 97
20 (8–30) 

n = 109
3 (1–17)
p < 0.01

n = 96
4 (4–20)
p < 0.01

n = 43
4 (2–21)
p < 0.01

n = 38
5 (4–23)
p < 0.01

> 0.05

van Melick 
2003 (IPSS)

n = 50
16.8, SD 
6.0

n = 46
20.2, SD 6.6

n = 37
3.2, SD 
2.7

n = 33
3.8, SD 2.7

n = 41
4.1, SD 
4.8

n = 34
4.8, SD 
4.9

n = 15
5.8, SD 
7.5h

n = 12
8.4, SD 
8.7h

n = 15
7.3, SD 
7.1i

n = 12
7.0, SD 
5.6i

Nathan 1996 
(IPSS)

n = 20
17, SD 4.3 
(9–24)

n = 20
21.9, SD 4.2 
(13–27)

n = 20
3.1, SD 2.3 
(0–8)

n = 20
2.86, SD 2.8 
(0–10)

NS, not significant.v
a Change in symptom score.
b Median.
c Mean or median.
d 95% confidence interval.
e 2–3 months
f Values estimated from graph.
g Only patients without retention (three in each group had retention).
h 1–4 years.
i 4–7 years.

TABLE 90 Mean symptom scores, SD (range)
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Study

Baseline 3 months 6 months 12 months 18 months 24 months 3 years 5 years

TURP TUVP TURP TUVP p-value TURP TUVP p-value TURP TUVP p-value TURP TUVP p-value TURP TUVP p-value TURP TUVP p-value TURP TUVP p-value

Patel 1997 
(IPSS)

n = 6
23.3 (17–
29)g

n = 6
29.6 (28–31)g

n = 6
3.2 (1–5)

n = 6
3.5 (2–4)

Shokeir 1997 
(AUA)

n = 35
25.1, SD 
5.5 (18–30)

n = 35
26.3, SD 5.2 
(16–29)

n = 35?
4.8, SD 2.2 
(5–14)
p < 0.01

n = 35?
4.5, SD 1.9 
(6–15)
p < 0.01

NS n = 35?
4.5, SD 
1.3 (3–8)
p < 0.01

n = 35?
4.6, SD 1.2 
(3–7)
p < 0.01

NS n = 35?
4.7, SD 
1.5 (4–9)
p < 0.01

n = 35?
5.2, SD 
1.4 (4–8)
p < 0.01

NS

Wang 2002 
(IPSS)

n = 109
20 (9–31) 

n = 97
20 (8–30) 

n = 109
3 (1–17)
p < 0.01

n = 96
4 (4–20)
p < 0.01

n = 43
4 (2–21)
p < 0.01

n = 38
5 (4–23)
p < 0.01

> 0.05

van Melick 
2003 (IPSS)

n = 50
16.8, SD 
6.0

n = 46
20.2, SD 6.6

n = 37
3.2, SD 
2.7

n = 33
3.8, SD 2.7

n = 41
4.1, SD 
4.8

n = 34
4.8, SD 
4.9

n = 15
5.8, SD 
7.5h

n = 12
8.4, SD 
8.7h

n = 15
7.3, SD 
7.1i

n = 12
7.0, SD 
5.6i

Nathan 1996 
(IPSS)

n = 20
17, SD 4.3 
(9–24)

n = 20
21.9, SD 4.2 
(13–27)

n = 20
3.1, SD 2.3 
(0–8)

n = 20
2.86, SD 2.8 
(0–10)

NS, not significant.v
a Change in symptom score.
b Median.
c Mean or median.
d 95% confidence interval.
e 2–3 months
f Values estimated from graph.
g Only patients without retention (three in each group had retention).
h 1–4 years.
i 4–7 years.
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TABLE 92 Quality of life [mean, SD (range)]

Study

Baseline 2 months 6 months 12 months 2 years

CommentsTURP TUVP TURP TUVP p-value TURP TUVP p-value TURP TUVP p-value TURP TUVP p-value

Fowler 2005 n = 114
4.9, SD 
0.98 (4.7–
5.0)

n = 109
4.6, SD 1.17 
(4.4–4.8)

n = 109
2.3, SD 
1.73 (2.0–
2.7)

n = 105
2.6, SD 1.82 
(2.2–2.9)

n = 108
1.6, SD 
1.34 (1.4–
1.9)

n = 107
2.0, SD 1.63 
(1.6–2.2)

n = 80
1.8, SD 
1.34 (1.4–
1.2)

n = 89
1.9, SD 
1.62 (1.3–
2.0)

IPSS quality of life score. The Wilcoxon signed 
rank–rank test showed a significant difference 
in the IPSS QoL assessment, which was 
sustained to 2 years from randomisation. The 
improvement at all data points was similar 
in both groups. We conclude that TURP and 
TUVP produce a significant improvement in 
IPSS QoL score, which is sustained to 2 years 
from randomisation

n = 116
0.74, SD 
0.25 (0.68–
0.78)

n = 112
0.78, SD 0.23 
(0.73–0.82)

n = 110
0.75, SD 
0.26 (0.79–
0.80)

n = 108
0.79, SD 
0.25 (0.74–
0.84)

n = 108
0.79, SD 
0.24 (0.74–
0.83)

n = 105
0.77, SD 0.28 
(0.71–0.82)

n = 82
0.74, SD 
0.25 (0.69–
0.80)

n = 90
0.78, SD 
0.27 (0.72–
0.83)

Quality of life (EuroQoL health scale scores). 
There was no difference between baseline 
EuroQoL scores and scores at all points after 
randomisation

n = 116
71.3, SD 
17.6 (68.1–
74.6)

n = 109
75.8, SD 16.0 
(72.7–78.8)

n = 108
71.4, SD 
18.9 (67.8–
75.0)

n = 107
77.2, SD 
16.1 (74.2–
80.3)

n = 109
72.9, SD 
18.3 (69.4–
76.4)

n = 108
76.9, SD 19.4 
(73.2–80.6)

n = 77
70.4, SD 
19.5 (66.0–
74.9)

n = 87
75.6, SD 
20.1 (71.3–
79.9)

Quality of life (EuroQoL health scale scores). 
In this part of the EuroQoL questionnaire, 
the man is asked to mark a level on a 1–100 
analogue scale to indicate health status, where 
100 indicates perfect health. There was no 
significant change at any data point

Results are not provided; however, there was little or no change in domains of the SF-36 and no significant difference 
between the two groups in this respect

Quality of life (SF-36). The authors conclude 
that any change in general health-related 
QoL resulting from either intervention is not 
detectable by EuroQoL or SF-36

Ekengren 
2000

n = 28
5.5 (3–6)

n = 26
4.5 (2–6)

n = 28
1.0 
(0–6)

n = 26
1.5 
(0–6)

NS IPSS QoL (0–6)

Hammadeh 
2003

n = 52
5.0, SD 0.7

n = 52
4.9, SD 0.9

n = 52
1.5a

n = 52
1.7a

n = 52
1.4a

n = 52
1.5a

n = 51
1.5, 
SD 1

n = 51
1.2, 
SD 1

0.3 n = 47
1.7, SD 1.1

n = 47
1.1, SD 1

0.004 Quality of life score

van Melick 
2003

n = 50
3.9, SD 1.6

n = 46
4.3, SD 1.3

n = 50
0.5, SD 0.5

n = 46
1.0, SD 0.8

n = 41
0.6, SD 
0.8

n = 34
1.0, SD 
0.9

n = ?
1.1, SD 1.2

n = ?
1.0, SD 1.2

Data is 
for 1–4 
years

Quality of life reported (IPSS QoL)

a Estimate from graph in Hammadeh 1998.

Study

3 years 4 years 5 years

CommentsTURP TUVP p-value TURP TUVP p-value TURP TUVP p-value

Hammadeh 2003 n = 40
1.6, SD 1.4

n = 40
1, SD 0.9

0.04 n = 27
1.7, SD 1.4

n = 26
1.1, SD 1.2

0.09 Quality of life score

van Melick 2003 n = ?
1.3, SD 1.3

n = ?
1.4, SD 0.8

Quality of life reported (IPSS QoL); 4- to 7-year data
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TABLE 92 Quality of life [mean, SD (range)]

Study

Baseline 2 months 6 months 12 months 2 years

CommentsTURP TUVP TURP TUVP p-value TURP TUVP p-value TURP TUVP p-value TURP TUVP p-value

Fowler 2005 n = 114
4.9, SD 
0.98 (4.7–
5.0)

n = 109
4.6, SD 1.17 
(4.4–4.8)

n = 109
2.3, SD 
1.73 (2.0–
2.7)

n = 105
2.6, SD 1.82 
(2.2–2.9)

n = 108
1.6, SD 
1.34 (1.4–
1.9)

n = 107
2.0, SD 1.63 
(1.6–2.2)

n = 80
1.8, SD 
1.34 (1.4–
1.2)

n = 89
1.9, SD 
1.62 (1.3–
2.0)

IPSS quality of life score. The Wilcoxon signed 
rank–rank test showed a significant difference 
in the IPSS QoL assessment, which was 
sustained to 2 years from randomisation. The 
improvement at all data points was similar 
in both groups. We conclude that TURP and 
TUVP produce a significant improvement in 
IPSS QoL score, which is sustained to 2 years 
from randomisation

n = 116
0.74, SD 
0.25 (0.68–
0.78)

n = 112
0.78, SD 0.23 
(0.73–0.82)

n = 110
0.75, SD 
0.26 (0.79–
0.80)

n = 108
0.79, SD 
0.25 (0.74–
0.84)

n = 108
0.79, SD 
0.24 (0.74–
0.83)

n = 105
0.77, SD 0.28 
(0.71–0.82)

n = 82
0.74, SD 
0.25 (0.69–
0.80)

n = 90
0.78, SD 
0.27 (0.72–
0.83)

Quality of life (EuroQoL health scale scores). 
There was no difference between baseline 
EuroQoL scores and scores at all points after 
randomisation

n = 116
71.3, SD 
17.6 (68.1–
74.6)

n = 109
75.8, SD 16.0 
(72.7–78.8)

n = 108
71.4, SD 
18.9 (67.8–
75.0)

n = 107
77.2, SD 
16.1 (74.2–
80.3)

n = 109
72.9, SD 
18.3 (69.4–
76.4)

n = 108
76.9, SD 19.4 
(73.2–80.6)

n = 77
70.4, SD 
19.5 (66.0–
74.9)

n = 87
75.6, SD 
20.1 (71.3–
79.9)

Quality of life (EuroQoL health scale scores). 
In this part of the EuroQoL questionnaire, 
the man is asked to mark a level on a 1–100 
analogue scale to indicate health status, where 
100 indicates perfect health. There was no 
significant change at any data point

Results are not provided; however, there was little or no change in domains of the SF-36 and no significant difference 
between the two groups in this respect

Quality of life (SF-36). The authors conclude 
that any change in general health-related 
QoL resulting from either intervention is not 
detectable by EuroQoL or SF-36

Ekengren 
2000

n = 28
5.5 (3–6)

n = 26
4.5 (2–6)

n = 28
1.0 
(0–6)

n = 26
1.5 
(0–6)

NS IPSS QoL (0–6)

Hammadeh 
2003

n = 52
5.0, SD 0.7

n = 52
4.9, SD 0.9

n = 52
1.5a

n = 52
1.7a

n = 52
1.4a

n = 52
1.5a

n = 51
1.5, 
SD 1

n = 51
1.2, 
SD 1

0.3 n = 47
1.7, SD 1.1

n = 47
1.1, SD 1

0.004 Quality of life score

van Melick 
2003

n = 50
3.9, SD 1.6

n = 46
4.3, SD 1.3

n = 50
0.5, SD 0.5

n = 46
1.0, SD 0.8

n = 41
0.6, SD 
0.8

n = 34
1.0, SD 
0.9

n = ?
1.1, SD 1.2

n = ?
1.0, SD 1.2

Data is 
for 1–4 
years

Quality of life reported (IPSS QoL)

a Estimate from graph in Hammadeh 1998.

Study

3 years 4 years 5 years

CommentsTURP TUVP p-value TURP TUVP p-value TURP TUVP p-value

Hammadeh 2003 n = 40
1.6, SD 1.4

n = 40
1, SD 0.9

0.04 n = 27
1.7, SD 1.4

n = 26
1.1, SD 1.2

0.09 Quality of life score

van Melick 2003 n = ?
1.3, SD 1.3

n = ?
1.4, SD 0.8

Quality of life reported (IPSS QoL); 4- to 7-year data
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TABLE 93 Urodynamic measures [mean, SD (range)]

Urodynamic 
outcome Study

Baseline 3 months 6 months 12 months 24 months 3 years 5 years

TURP TUVP TURP TUVP p-value TURP TUVP p-value TURP TUVP p-value TURP TUVP p-value TURP TUVP p-value TURP TUVP p-value

Peak urine flow 
rate (ml/s)

Ekengren 
2000

n = 28
2a (0–10) 

n = 26
4a (0–8)

n = 28
11a (0–19) 

n = 26
10a (4–19)

NS

Erdaği 1999 n = 20
4.6 (4–9.6) 

n = 20
5.1 (0–
11.3)

n = 20?
17

n = 20?
21

n = 20?
17.7 
p < 0.001

n = 20?
21.4
p < 0.001

NS

Fowler 2005 n = 97
10.5, SD 
5.04 (9.5–
11.5)b 

n = 94
10.1, SD 
4.35 (9.2–
11.0)b

n = 111
21.23, SD 
10.2 (19.3–
23.1)b 

n = 108
19.12, 
SD 11.76 
(16.9–21.4)b

n = 109
22.29, 
SD 10.25 
(20.3–24.2)b

n = 109
19.6, SD 
11.04 
(17.5–21.7)b

NS

Galluci 1998 n = 80
8.78, SE 
1.16

n = 70
7.26, SE 
0.37

n = 80
19.21, SE 
0.91

n = 70
18.18, SE 
0.92

NS n = 80
20.77, SE 
0.95

n = 70
20.13, SE 
1.15

n = 80
20.3, SE 
0.71

n = 70
20.31, SE 
0.72

NS

Hammadeh 
2003; 3- and 
6-month data 
taken from 
Hammadeh 
1998

n = 52
8.6, SD 
3.2

n = 52
8.9, SD 
3.2

n = 52
22.3c 

n = 52
20c 

NS n = 52
21.1c 

n = 52
19.8c 

NS n = 51
20.8, SD 
7.7

n = 51
22.5, SD 9

0.4 n = 47
21.2, SD 
8.5

n = 47
22.4, SD 
7.7

0.5 n = 40
18, SD 
7.1

n = 40
22.2, SD 
8.5

0.02 n = 27
17.9, SD 
13.1

n = 26
21.0, 
SD 9

0.17

Kaplan 1998 n=32
8.3, SD 
3.6

n=32
7.2, SD 
2.8

n=32
16.8, SD 3.6

n=32
14.8, SD 3.9

n=32
18.1, SD 4.2

n=32
15.6, SD 3.2

n=31
19.6, SD 
4.9

n=30
16.9, SD 4.1

Küpeli 1998a n=30
7.9, SD 
2.1

n=30
9.2, SD 
2.6

n=30?
17.7, SD 3.6
p < 0.01

n=30?
19.7, SD 3.2
p < 0.01

Küpeli 1998b n=36
8.8 (3–
12.4)

n=30
8.3 (2.7–
11.8)

n=33
14.3 (7.2–
17.5)

n=27
13.8 (8.2–
16.4)

n=30
19.6 (9.4–
24.5)

n=26
17.3 (11.5–
23.8)

Netto 1999 n=38
6.77 , SD 
3.08

n=40
7.88 , SD 
2.51

n=38?
16.16 SD 
2.48

n=40?
15.43 SD 
3.40

< 0.02

Nuhoğlu 
2005

n = 40
5.9, SD 
2.6

n = 37
6.3, SD 
2.1

n = 38
17.5, SD 3.3

n = 35
17.7, SD 2.3

NS n = 23
13.8, SD 
2.9

n = 21
12.9, SD 
3.1

NS

Patel 1997 n = 6
7.5 (5.1–
11)

n = 6
10 (7.3–
13.1)

n = 6
22.6 (19.3–
25.2)

n = 6
21.4 (17.2–
25.3)

Shokeir 1997 n = 35
6.9, SD 
1.7 (3.4–
10)

n = 35
7.8, SD 
2.1 (4.1–
11.4)

n = 35?
19.4, SD 2.1 
(16–26)

n = 35?
19.4, SD 2.2 
(15–24)

n = 35?
19.3, SD 2 
(16–24)

n = 35?
19.2, SD 2 
(16–23)

NS n = 35?
18.2, SD 3 
(15–25)

n = 35?
20.1, SD 3.2 
(18–25)

Wang 2002 n = 109
7 (3–12)

n = 97
7 (2–13)

n = 109
20 (3–24)
p < 0.01

n = 96
17 (4–25)
p < 0.01

n = 43
15 (4–21)

n = 38
16 
(3–24)

continued
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TABLE 93 Urodynamic measures [mean, SD (range)]

Urodynamic 
outcome Study

Baseline 3 months 6 months 12 months 24 months 3 years 5 years

TURP TUVP TURP TUVP p-value TURP TUVP p-value TURP TUVP p-value TURP TUVP p-value TURP TUVP p-value TURP TUVP p-value

Peak urine flow 
rate (ml/s)

Ekengren 
2000

n = 28
2a (0–10) 

n = 26
4a (0–8)

n = 28
11a (0–19) 

n = 26
10a (4–19)

NS

Erdaği 1999 n = 20
4.6 (4–9.6) 

n = 20
5.1 (0–
11.3)

n = 20?
17

n = 20?
21

n = 20?
17.7 
p < 0.001

n = 20?
21.4
p < 0.001

NS

Fowler 2005 n = 97
10.5, SD 
5.04 (9.5–
11.5)b 

n = 94
10.1, SD 
4.35 (9.2–
11.0)b

n = 111
21.23, SD 
10.2 (19.3–
23.1)b 

n = 108
19.12, 
SD 11.76 
(16.9–21.4)b

n = 109
22.29, 
SD 10.25 
(20.3–24.2)b

n = 109
19.6, SD 
11.04 
(17.5–21.7)b

NS

Galluci 1998 n = 80
8.78, SE 
1.16

n = 70
7.26, SE 
0.37

n = 80
19.21, SE 
0.91

n = 70
18.18, SE 
0.92

NS n = 80
20.77, SE 
0.95

n = 70
20.13, SE 
1.15

n = 80
20.3, SE 
0.71

n = 70
20.31, SE 
0.72

NS

Hammadeh 
2003; 3- and 
6-month data 
taken from 
Hammadeh 
1998

n = 52
8.6, SD 
3.2

n = 52
8.9, SD 
3.2

n = 52
22.3c 

n = 52
20c 

NS n = 52
21.1c 

n = 52
19.8c 

NS n = 51
20.8, SD 
7.7

n = 51
22.5, SD 9

0.4 n = 47
21.2, SD 
8.5

n = 47
22.4, SD 
7.7

0.5 n = 40
18, SD 
7.1

n = 40
22.2, SD 
8.5

0.02 n = 27
17.9, SD 
13.1

n = 26
21.0, 
SD 9

0.17

Kaplan 1998 n=32
8.3, SD 
3.6

n=32
7.2, SD 
2.8

n=32
16.8, SD 3.6

n=32
14.8, SD 3.9

n=32
18.1, SD 4.2

n=32
15.6, SD 3.2

n=31
19.6, SD 
4.9

n=30
16.9, SD 4.1

Küpeli 1998a n=30
7.9, SD 
2.1

n=30
9.2, SD 
2.6

n=30?
17.7, SD 3.6
p < 0.01

n=30?
19.7, SD 3.2
p < 0.01

Küpeli 1998b n=36
8.8 (3–
12.4)

n=30
8.3 (2.7–
11.8)

n=33
14.3 (7.2–
17.5)

n=27
13.8 (8.2–
16.4)

n=30
19.6 (9.4–
24.5)

n=26
17.3 (11.5–
23.8)

Netto 1999 n=38
6.77 , SD 
3.08

n=40
7.88 , SD 
2.51

n=38?
16.16 SD 
2.48

n=40?
15.43 SD 
3.40

< 0.02

Nuhoğlu 
2005

n = 40
5.9, SD 
2.6

n = 37
6.3, SD 
2.1

n = 38
17.5, SD 3.3

n = 35
17.7, SD 2.3

NS n = 23
13.8, SD 
2.9

n = 21
12.9, SD 
3.1

NS

Patel 1997 n = 6
7.5 (5.1–
11)

n = 6
10 (7.3–
13.1)

n = 6
22.6 (19.3–
25.2)

n = 6
21.4 (17.2–
25.3)

Shokeir 1997 n = 35
6.9, SD 
1.7 (3.4–
10)

n = 35
7.8, SD 
2.1 (4.1–
11.4)

n = 35?
19.4, SD 2.1 
(16–26)

n = 35?
19.4, SD 2.2 
(15–24)

n = 35?
19.3, SD 2 
(16–24)

n = 35?
19.2, SD 2 
(16–23)

NS n = 35?
18.2, SD 3 
(15–25)

n = 35?
20.1, SD 3.2 
(18–25)

Wang 2002 n = 109
7 (3–12)

n = 97
7 (2–13)

n = 109
20 (3–24)
p < 0.01

n = 96
17 (4–25)
p < 0.01

n = 43
15 (4–21)

n = 38
16 
(3–24)

continued
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outcome Study

Baseline 3 months 6 months 12 months 24 months 3 years 5 years

TURP TUVP TURP TUVP p-value TURP TUVP p-value TURP TUVP p-value TURP TUVP p-value TURP TUVP p-value TURP TUVP p-value

Gotoh 1999 n = 28
9.4, SD 
2.8

n = 23
7.3, SD 
2.8

n = 28
21.2, SD 9.4

n = 23
23.6, SD 
13.9

van Melick 
2003; in van 
Melick 2002

n = 46
11, SD 4

n = 41
11, SD 4

n = 15
25, SD 11

n = 19
20, SD 10

n = 37
24, SD 7

n = 33
23, SD 10

n = 11
21, SD 8

n = 9
23, SD 8

n = 15d

20, SD 5
n = 12d

23, SD 6
n = 15e

17, SD 8
n = 12e

16, SD 
11

Mean urine 
flow rate (ml/s)

Nuhoğlu 
2005

n = 40
2.4, SD 
1.3

n = 37
2.6, SD 
1.2

n = 38
10.5, SD 2.4

n = 35
9.8, SD 1.7

NS

Erdaği 1999 n = 20
2.3 (0–5.5)

n = 20
2.5 
(0–5.3)

n = 20
13.1
p < 0.001

n = 20
11.3
p < 0.001

NS n = 23
8.3, SD 
2.9

n = 21
7.9, SD 
2.3

NS

Total voided 
volume (ml)

Kaplan 1998 n = 32?
34.2, SD 
19.6

n = 32?
43.6, SD 
22.4

0.11

Residual 
volume (ml)

Netto 1999 n = 38
88.64, SD 
8.43

n = 40
73.0, SD 
5.81

n = 38?
11.20, SD 
1.30
p < 0.05

n = 40?
12.3, SD 
1.90
p < 0.05

0.78

Nuhoğlu 
2005

n = 40
95, SD 26

n = 38
88, SD 20

n = 38
23, SD 12

n = 35
25, SD 13

NS n = 23
38, SD 
17

n = 21
35, SD 
15

NS

Shokeir 1997 n = 35
77.1, 
SD 20.3 
(46–110)

n = 35
75.2, 
SD 4.2 
(40–112)

n = 35?
30, SD 16 
(18–72)

n = 35?
31.4, SD 17 
(18–64)

n = 35?
22.1, SD 
10.4 (10–
50)

n = 35?
20.3, SD 9.6 
(10–53)

NS n = 35?
25.3, 
SD 11.5 
(12–55)

n = 35?
23.4, SD 
10.1 (18–
25)

Hammadeh 
2003

n = 52
101, SD 
87.9

n = 52
131, SD 
78.5

n = 52
22PφP

n = 52
18PφP

NS n = 52
20PφP

n = 52
19PφP

NS n = 51
25.8, SD 
25.6

n = 51
24.3, SD 
33.1

0.1 n = 47
22.8, SD 
29.8

n = 47
18.8, SD 
21.2

0.5 n = 40
21.9, SD 
26.2

n = 40
30, SD 
38

0.27 n = 27
10.7, SD 
13.1

n = 26
27.3, SD 
44.3

Fowler 2005 n = 94
171

n = 91
181

n = 109
71.8, SD 
87.4 (54.7–
87.8)b

n = 109
71.0, SD 
72.0 (47.8–
70.8)b

NS

Galluci 1998 n = 80
64.6, SE 
8.62

n = 70
84.7, SE 
11.39

n = 80
7.27, SE 
2.76

n = 70
8.69, SE 
2.58

NS n = 80
1.71, SE 
0.79

n = 70
11.86, SE 
4.40

NS n = 80
3.15, SE 
1.96

n = 70
5.24, SE 
2.44

NS

Erdaği 1999 n = 20
122.8 
(0–600)

n = 20
68 (20–
150)

n = 20?
8.0

n = 20?
7.2

n = 20?
6
p < 0.001

n = 20?
3.6
p < 0.001

NS

Ekengren 
2000

n = 28
100a 
(0–3000)

n = 26
55a (0–
3000)

n = 28
57a (0–766)

n = 26
17a (0–300)

NS

Wang 2002 n = 109
131 (60–
380)

n = 97
120 (60–
400)

n = 109
31 (0–240)
p < 0.01

n = 67
36 (0–165)
p < 0.01

n = 43
31 (0–
266)

n = 38
42 
(4–263)

Gotoh 1999 n = 28
41.9, SD 
25.5

n = 23
56.7, SD 
51.4

n = 28?
9.3, SD 22.1

n = 23?
8.1, SD 12.9

continued

TABLE 93 Urodynamic measures [mean, SD (range)] (continued)
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Urodynamic 
outcome Study

Baseline 3 months 6 months 12 months 24 months 3 years 5 years

TURP TUVP TURP TUVP p-value TURP TUVP p-value TURP TUVP p-value TURP TUVP p-value TURP TUVP p-value TURP TUVP p-value

Gotoh 1999 n = 28
9.4, SD 
2.8

n = 23
7.3, SD 
2.8

n = 28
21.2, SD 9.4

n = 23
23.6, SD 
13.9

van Melick 
2003; in van 
Melick 2002

n = 46
11, SD 4

n = 41
11, SD 4

n = 15
25, SD 11

n = 19
20, SD 10

n = 37
24, SD 7

n = 33
23, SD 10

n = 11
21, SD 8

n = 9
23, SD 8

n = 15d

20, SD 5
n = 12d

23, SD 6
n = 15e

17, SD 8
n = 12e

16, SD 
11

Mean urine 
flow rate (ml/s)

Nuhoğlu 
2005

n = 40
2.4, SD 
1.3

n = 37
2.6, SD 
1.2

n = 38
10.5, SD 2.4

n = 35
9.8, SD 1.7

NS

Erdaği 1999 n = 20
2.3 (0–5.5)

n = 20
2.5 
(0–5.3)

n = 20
13.1
p < 0.001

n = 20
11.3
p < 0.001

NS n = 23
8.3, SD 
2.9

n = 21
7.9, SD 
2.3

NS

Total voided 
volume (ml)

Kaplan 1998 n = 32?
34.2, SD 
19.6

n = 32?
43.6, SD 
22.4

0.11

Residual 
volume (ml)

Netto 1999 n = 38
88.64, SD 
8.43

n = 40
73.0, SD 
5.81

n = 38?
11.20, SD 
1.30
p < 0.05

n = 40?
12.3, SD 
1.90
p < 0.05

0.78

Nuhoğlu 
2005

n = 40
95, SD 26

n = 38
88, SD 20

n = 38
23, SD 12

n = 35
25, SD 13

NS n = 23
38, SD 
17

n = 21
35, SD 
15

NS

Shokeir 1997 n = 35
77.1, 
SD 20.3 
(46–110)

n = 35
75.2, 
SD 4.2 
(40–112)

n = 35?
30, SD 16 
(18–72)

n = 35?
31.4, SD 17 
(18–64)

n = 35?
22.1, SD 
10.4 (10–
50)

n = 35?
20.3, SD 9.6 
(10–53)

NS n = 35?
25.3, 
SD 11.5 
(12–55)

n = 35?
23.4, SD 
10.1 (18–
25)

Hammadeh 
2003

n = 52
101, SD 
87.9

n = 52
131, SD 
78.5

n = 52
22PφP

n = 52
18PφP

NS n = 52
20PφP

n = 52
19PφP

NS n = 51
25.8, SD 
25.6

n = 51
24.3, SD 
33.1

0.1 n = 47
22.8, SD 
29.8

n = 47
18.8, SD 
21.2

0.5 n = 40
21.9, SD 
26.2

n = 40
30, SD 
38

0.27 n = 27
10.7, SD 
13.1

n = 26
27.3, SD 
44.3

Fowler 2005 n = 94
171

n = 91
181

n = 109
71.8, SD 
87.4 (54.7–
87.8)b

n = 109
71.0, SD 
72.0 (47.8–
70.8)b

NS

Galluci 1998 n = 80
64.6, SE 
8.62

n = 70
84.7, SE 
11.39

n = 80
7.27, SE 
2.76

n = 70
8.69, SE 
2.58

NS n = 80
1.71, SE 
0.79

n = 70
11.86, SE 
4.40

NS n = 80
3.15, SE 
1.96

n = 70
5.24, SE 
2.44

NS

Erdaği 1999 n = 20
122.8 
(0–600)

n = 20
68 (20–
150)

n = 20?
8.0

n = 20?
7.2

n = 20?
6
p < 0.001

n = 20?
3.6
p < 0.001

NS

Ekengren 
2000

n = 28
100a 
(0–3000)

n = 26
55a (0–
3000)

n = 28
57a (0–766)

n = 26
17a (0–300)

NS

Wang 2002 n = 109
131 (60–
380)

n = 97
120 (60–
400)

n = 109
31 (0–240)
p < 0.01

n = 67
36 (0–165)
p < 0.01

n = 43
31 (0–
266)

n = 38
42 
(4–263)

Gotoh 1999 n = 28
41.9, SD 
25.5

n = 23
56.7, SD 
51.4

n = 28?
9.3, SD 22.1

n = 23?
8.1, SD 12.9

continued
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Urodynamic 
outcome Study

Baseline 3 months 6 months 12 months 24 months 3 years 5 years

TURP TUVP TURP TUVP p-value TURP TUVP p-value TURP TUVP p-value TURP TUVP p-value TURP TUVP p-value TURP TUVP p-value

Detrusor 
pressure 
(cmH2O)

Galluci 1998 n = 80
75.89, SE 
3.49 

n = 70 
73.41, SE 
3.89

n = 80
41.53, SE 
1.71 

n = 70 
38.23, SE 
1.81

NS

van Melick 
2003

Decreased Decreased

Prostate size 
(ml)

Nuhoğlu 
2005

n = 40
39, SD 7.7

n = 37
39, SD 8.1

n = 38
19, SD 6.4

n = 35
21, SD 6.8

NS n = 23
23, SD 
6.9

n = 21
24, SD 
7.1

NS

Küpeli 1998a n = 30
51.7, SD 
9.1

n = 30
48.9, SD 
8.7

n = 30
26.2, SD 3.4
p < 0.05

n = 30
27.8, SD 4.1
p < 0.05

Fowler 2005 n = 103
51.1

n = 100
54.3

n = 98
24.8f (19.9–
29.7)

n = 97
21.5f (16.8–
26.2)

NS

Ekengren 
2000

n = 28
39a (20–
80)

n = 26
55a (25–
90)

n = 28
28a (15–
57)

n = 26
33a (15–84)

NS, not significant.
a Median.
b 95% confidence interval.
c Estimates from graph.
d At 1–4 years.
e At 4 to 7 years.
f Reduction in prostate size.

 

TABLE 93 Urodynamic measures [mean, SD (range)] (continued)
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Urodynamic 
outcome Study

Baseline 3 months 6 months 12 months 24 months 3 years 5 years

TURP TUVP TURP TUVP p-value TURP TUVP p-value TURP TUVP p-value TURP TUVP p-value TURP TUVP p-value TURP TUVP p-value

Detrusor 
pressure 
(cmH2O)

Galluci 1998 n = 80
75.89, SE 
3.49 

n = 70 
73.41, SE 
3.89

n = 80
41.53, SE 
1.71 

n = 70 
38.23, SE 
1.81

NS

van Melick 
2003

Decreased Decreased

Prostate size 
(ml)

Nuhoğlu 
2005

n = 40
39, SD 7.7

n = 37
39, SD 8.1

n = 38
19, SD 6.4

n = 35
21, SD 6.8

NS n = 23
23, SD 
6.9

n = 21
24, SD 
7.1

NS

Küpeli 1998a n = 30
51.7, SD 
9.1

n = 30
48.9, SD 
8.7

n = 30
26.2, SD 3.4
p < 0.05

n = 30
27.8, SD 4.1
p < 0.05

Fowler 2005 n = 103
51.1

n = 100
54.3

n = 98
24.8f (19.9–
29.7)

n = 97
21.5f (16.8–
26.2)

NS

Ekengren 
2000

n = 28
39a (20–
80)

n = 26
55a (25–
90)

n = 28
28a (15–
57)

n = 26
33a (15–84)

NS, not significant.
a Median.
b 95% confidence interval.
c Estimates from graph.
d At 1–4 years.
e At 4 to 7 years.
f Reduction in prostate size.
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TABLE 94 Descriptors of care [mean, SD (range)]

Outcome Study TURP TUVP Comments

Duration of 
operation 
(minutes)

Çetinkaya 1996 N = 23
52.4, SD 20.0

N = 23
41.6, SD 22.1

p = 0.20

Ekengren 2000 N = 28
33 (10–90)

N = 26
30 (15–80)

Median (range)

Hammadeh 2003 N = 54
21.6, SD 8.4 
(10–60)

N = 55
25.9, SD 8.3 
(10–50)

p = 0.01

Kaplan 1998 N = 32
34.6, SD 11.2 
(25–55)

N = 32
47.6, SD 17.6 
(23–76)

p < 0.01

Küpeli 1998a N = 30
41.3

N = 30
47.3

Fowler 2005; in 
McAllister 2003

N = 114
44.7

N = 107
49.0

Netto 1999 N = 38
56.32, SD 8.36

N = 40
29.78, SD 11.78

p = 0.001

Nuhoğlu 2005 N = 40
42, SD 9.5

N = 37
45, SD 13.2

p < 0.09

Patel 1997 N = 6
66 (27–95)

N = 6
64.3 (40–120)

p = 0.34; median (range)

Shokeir 1997 N = 35
39.7, SD 8.8 
(25–60)

N = 35
52, SD 12.5 
(30–76)

p < 0.001

Wang 2002 N = 109
50 (30–90)

N = 97
35 (25–70)

p < 0.05

Gupta 2006 N = 50
64, SD 13.1 (40–
110)

N = 50
55.9, SD 18.1 
(35–115)

van Melick 2003 N = 50
58, SD 26 (25–150)

N = 46
50, SD 16 (20–90)

p = 0.09

Gotoh 1999 N = 28
61.1, SD 29.0

N = 23
60.0, SD 28.0

Nathan 1996 N = 20
37.4

N = 20
39.2

Mean

Length of hospital 
stay (days)

Fowler 2005; in 
McAllister 2003

N = 120 ?
4.6, 95%CI 
3.9–5.4

N = 115?
4.4, 95% CI 
3.8–5.1 

Data available for all but three 
patients; p < 0.0000

Hammadeh 2003 N = 52
3.1, SD 0.76 
(1.6–5.7)

N = 52
2.2, SD 0.59 
(1.7–3.8)

p < 0.001

Kaplan 1998 N = 32
2.6, SD 0.9

N = 32
1.3, SD 0.5

p = 0.03

Küpeli 1998a N = 30
4.16, SD 1.46

N = 30
1.92, SD 0.89

p < 0.0001

Küpeli 1998b N = 36
4.16, SD 1.46

N = 30
1.92, SD 0.89

p < 0.0001
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Outcome Study TURP TUVP Comments

Galluci 198 N = 80
4.69, SE 0.22

N = 70
3.9, SE 0.24

Netto 1999 N = 38
2.63, SD 0.63

N = 40
1.55, SD 0.75

p < 0.001

Patel 1997 N = 6
2.6 (2–4)

N = 6
1.8 (1–2)

Shokeir 1997 N = 35
2.5, SD 1 (1–4)

N = 35
1.5, SD 0.7 (1–4)

p < 0.001

van Melick 2003 N = 50
3.9, SD 0.9
4.0 (3.0–5.9)

N = 46
3.4, SD 0.9
3.0 (2.0–5.0)

Median (2.5–97.5 percentiles)

Nathan 1996 N = 20
3.45

N = 20
1.85

Mean; p < 0.0001

N n % N n %

Reoperation Ekengren 2000 28 1 3.6 26 2 7.7 Late reoperation

Küpeli 1998b 36 – – 30 1 3 Reoperated with TURP after 3 
months

Hammadeh 2003 51 2 4 51 2 4 At 1 year

47 2 4.3 47 2 4.3 At 2 years

40 2 5 40 2 5 At 3 years

27 1 3.7 26 1 3.8 At 5 years

52 7 13.4 52 7 13.4 Total

Four TUVP patients underwent 
TURP (the surgeon had no 
experience in TUVP). Three TUVP 
patients had a repeat TUVP

McAllister 2003 120 4 3.3 115 1 0.9 At 6 months; all underwent TURP

van Melick 2003 50 2 4 46 2 4.3 Up to 12 months; all underwent 
TURP

Nathan 1996 20 0 0 20 0 0 Up to 3 months

Nuhoğlu 2005 40 – – 37 1 2.7 During the fourth year 
postoperatively

TABLE 94 Descriptors of care [mean, SD (range)]



Appendix 8

406 A
pp

en
di

x 
8.

12
: B

-T
U

V
P

 v
er

su
s 

T
U

R
P

TA
B

LE
 9

5 
M

ea
n 

sy
m

pt
om

 s
co

re
s,

 S
D

 (r
an

ge
)

St
ud

y

B
as

el
in

e
3 

m
on

th
s

9 
m

on
th

s
12

 m
on

th
s

C
om

m
en

ts

T
U

R
P

B
-T

U
V

P
T

U
R

P
B

-T
U

V
P

p-
va

lu
e

T
U

R
P

B
-T

U
V

P
p-

va
lu

e
T

U
R

P
B

-T
U

V
P

p-
va

lu
e

D
un

sm
ui

r 
20

03
 (A

U
A

-7
)

n 
=

 2
1

17
, S

D
 

6.
2 

(1
0–

29
)

n 
=

 3
0

24
, S

D
 6

.9
 

(9
–3

0)

n 
=

 2
1

8.
5a  

(8
–9

)b

n 
=

 3
0

5.
2a  (

3–
8.

5)
b

n 
=

 2
0

6a  (
5.

2–
7.

8)
b

n 
=

 2
0

5a  (
4–

7.
3)

b
G

ra
ph

 r
ea

di
ng

s 
no

t v
er

y 
ac

cu
ra

te
 

H
on

 2
00

6 
(IP

SS
)

n 
=

 7
9

20
.6

, S
D

 
7.

0

n 
=

 8
1

21
.3

, S
D

 
6.

2

n 
=

 7
3

6.
9,

 S
D

 
5.

8

n 
=

 7
6

7.
7,

 S
D

 
6.

8

0.
44

a 
Es

tim
at

ed
 fr

om
 g

ra
ph

.
b 

95
%

 c
on

fid
en

ce
 in

te
rv

al
.



Health Technology Assessment 2008; Vol. 12: No. 35

© Queen’s Printer and Controller of HMSO 2008. All rights reserved.

407TA
B

LE
 9

6 
Co

m
pl

ic
at

io
ns

C
om

pl
ic

at
io

n
St

ud
y

T
U

R
P

B
-T

U
V

P

C
om

m
en

ts
N

n
%

N
n

%

Pe
ri

pr
oc

ed
ur

al
 (

in
tr

ao
pe

ra
ti

ve
 o

r 
im

m
ed

ia
te

 p
os

to
pe

ra
ti

ve
)

Bl
oo

d 
tr

an
sf

us
io

n
H

on
 2

00
6

79
4

5.
3

81
0

0
p 

=
 0

.0
2

Re
ca

th
et

er
isa

tio
n

D
un

sm
ui

r 
20

03
21

1
4.

7
30

10
33

p 
<

 0
.0

05

C
lo

t r
et

en
tio

n
D

un
sm

ui
r 

20
03

21
4

19
30

0
0

C
lo

t e
va

cu
at

io
n;

 p
 <

 0
.0

01
 

Po
st

op
er

at
iv

e 
(3

–1
2 

m
on

th
s)

St
ric

tu
re

 
H

on
 2

00
6

79
1

1.
3

81
0

0
U

re
th

ra
l s

tr
ic

tu
re

79
2

2.
5

81
1

1.
2

Bl
ad

de
r 

ne
ck

 s
te

no
sis

Fo
llo

w
-u

p 
un

cl
ea

r 
(u

p 
to

 9
 m

on
th

s)

TA
B

LE
 9

7 
Q

ua
lit

y 
of

 li
fe

 [m
ea

n,
 S

D
 (r

an
ge

)]

St
ud

y

B
as

el
in

e
3 

m
on

th
s

9 
m

on
th

s
12

 m
on

th
s

C
om

m
en

ts
T

U
R

P
B

-T
U

V
P

T
U

R
P

B
-T

U
V

P
p 

va
lu

e
T

U
R

P
B

-T
U

V
P

p 
va

lu
e

T
U

R
P

B
-T

U
V

P
p 

va
lu

e

D
un

sm
ui

r 
20

03
n 

=
 2

1
11

, S
D

 3
.1

 
(7

–1
7)

n 
=

 3
0

12
, S

D
 3

.4
 

(8
–1

4)

n 
=

 2
1

5.
5a

n 
=

 3
0

5.
5a

n 
=

 2
0

8.
5a

n 
=

 2
0

7a
A

U
A

 Q
oL

 ta
ke

n 
fr

om
 s

ec
tio

n 
C

 o
f t

he
 A

U
A

-
7 

sy
st

em
. I

t 
co

m
pr

ise
s 

fiv
e 

qu
es

tio
ns

 to
 

gi
ve

 a
 m

ax
im

um
 

sc
or

e 
of

 1
9

H
on

 2
00

6
n 

=
 7

9
4.

3,
 S

D
 1

.3
n 

=
 8

1
4.

2,
 S

D
 1

.1
n 

=
 7

9
1.

5,
 S

D
 1

.5
n 

=
 8

1
1.

7,
 S

D
 1

.5
0.

64
IP

SS
 Q

oL
 s

co
re

a 
Va

lu
es

 e
st

im
at

ed
 fr

om
 c

ha
rt

.



Appendix 8

408

TABLE 98 Urodynamic measure, [mean, SD (range)]

Baseline 3 months 9 months 12 months

Urodynamic outcome Study
TURP B-TUVP TURP B-TUVP p-value TURP B-TUVP p-value TURP B-TUVP p-value

Peak urine flow rate 
(ml/s)

Dunsmuir 2003 n = 21
10.4, SD 3.1 
(7–14)

n = 30
9.6, SD 3.0 
(8–14)

n = 21
21.5a

n = 30
19a

n = 20
15.5a

n = 20
17a

Hon 2006 n = 79
11.9, SD 6.0

n = 81
12.0, SD 6.4

n = 73
23.5, SD 15.2

n = 76
25.6, SD 15.6

0.41

Mean urine flow rate 
(ml/s)

Hon 2006 n = 79
6.1, SD 2.9

n = 81
5.9, SD 3.3

n = 73
11.9, SD 7.9

n = 76
15.0, SD 9.4

0.03

Residual volume (ml) Dunsmuir 2003 n = 21
96, SD 11.4 
(40–167)

n = 30
112, SD 13.3 
(42–188)

n = 21
62.5a

n = 30
87.5a

n = 20
80a

n = 20
87.5a

Hon 2006 n = 79
182, SD 180

n = 81
147, SD 156

n = 73
69, SD 67

n = 76
64, SD 65

0.68

Prostate size (ml) Dunsmuir 2003 n = 21
42, SD 21 
(22–60)

n = 21
39, SD 19 
(16–56)

Hon 2006 n = 79
40, SD 17.1

n = 81
38, SD 17.5

a Values estimated from chart.
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TABLE 99 Descriptors of care (mean, SD)

Outcome Study TURP B-TUVP Comments

Duration of 
operation 
(minutes)

Dunsmuir 2003 N = 21
26

N = 30
33

Mean or median; p = 0.78

Hon 2006 N = 79
28.5, SD 15.2

N = 81
32.6, SD 13.4

Resection time; p = 0.08

Length of 
hospital stay 
(days)

Dunsmuir 2003 N = 21
1.45

N = 30
1.5

Mean or median; p = 0.88

Hon 2006 N = 79
3.4, SD 1.1

N = 81
3.0, SD 0.9

p = 0.04

N n % N n %

Reoperation Hon 2006 79 2 2.5 81 1 1.2 BNI for stenosis. Follow-up is unclear (up 
to 9 months)

BNI, bladder neck incision.

TABLE 98 Urodynamic measure, [mean, SD (range)]

Baseline 3 months 9 months 12 months

Urodynamic outcome Study
TURP B-TUVP TURP B-TUVP p-value TURP B-TUVP p-value TURP B-TUVP p-value

Peak urine flow rate 
(ml/s)

Dunsmuir 2003 n = 21
10.4, SD 3.1 
(7–14)

n = 30
9.6, SD 3.0 
(8–14)

n = 21
21.5a

n = 30
19a

n = 20
15.5a

n = 20
17a

Hon 2006 n = 79
11.9, SD 6.0

n = 81
12.0, SD 6.4

n = 73
23.5, SD 15.2

n = 76
25.6, SD 15.6

0.41

Mean urine flow rate 
(ml/s)

Hon 2006 n = 79
6.1, SD 2.9

n = 81
5.9, SD 3.3

n = 73
11.9, SD 7.9

n = 76
15.0, SD 9.4

0.03

Residual volume (ml) Dunsmuir 2003 n = 21
96, SD 11.4 
(40–167)

n = 30
112, SD 13.3 
(42–188)

n = 21
62.5a

n = 30
87.5a

n = 20
80a

n = 20
87.5a

Hon 2006 n = 79
182, SD 180

n = 81
147, SD 156

n = 73
69, SD 67

n = 76
64, SD 65

0.68

Prostate size (ml) Dunsmuir 2003 n = 21
42, SD 21 
(22–60)

n = 21
39, SD 19 
(16–56)

Hon 2006 n = 79
40, SD 17.1

n = 81
38, SD 17.5

a Values estimated from chart.
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Appendix 8.13: Laser coagulation versus TUVP

TABLE 100 Mean symptom scores, SD (range)

Study

Baseline 3 months 6 months 12 months 2 years 3 years 4 years

Laser 
coagulation TUVP

Laser 
coagulation TUVP p-value

Laser 
coagulation TUVP p-value

Laser 
coagulation TUVP p-value

Laser 
coagulation TUVP p-value

Laser 
coagulation TUVP p-value

Laser 
coagulation TUVP p-value

Abdel-Khalek 
2003 (IPSS)

n = 90
27.9, SD 5.3

n = 90
26.0, SD 5.8

n = 89
13.3, SD 6

n = 89
5.6, SD 3.5

0.003 n = 86
12.2, SD 5.6

n = 84
5.2, SD 
3.3

0.006 n = 73
13.1, SD 5.7

n = 82
4.8, 
SD 2.6

0.002 n = 62
11.9, SD 6.1

n = 78
3.7, SD 1.3

< 0.001

Shingleton 1998 
(AUA)

n = 11
19 (13–26)

n = 20
22.1 (8–31)

n = 11
5.9 (2–24)

n = 20
5.2 (1–12)

NS n = 11
5.0 (0–10)

n = 20
5.2 (1–19)

NS

Narayan 1995 
(AUA)

n = 32
22.1 (15–30)

n = 32
22.4 (14–
35)

n = 32?
8.4

n = 32?
7.0

n = 32?
5.1

n = 32?
5.0

n = 32?
5.2

n =  32?
5.3

NS, not significant.

TABLE 101 Complications

Complication Study

Laser coagulation TUVP

CommentsN n % N n %

Periprocedural (intraoperative or immediate postoperative)

Bleeding Abdel-
Khalek 2003

90 0 0 90 1 1 At surgery

Blood 
transfusion

Narayan 
1995

32 0 0 32 0 0 p > 0.05

Urinary 
retention

Abdel-
Khalek 2003

90 9 10 90 2 2

Narayan 
1995

32 8 25 32 2 6.2 Retention > 7 days; p = 0.039. 
Follow-up uncertain (< 3 
months)

Shingleton 
1998

11 3 27.3 20 1 5

Incontinence Narayan 
1995

32 0 0 32 0 0 Follow-up uncertain (< 3 
months)

Irritative urinary 
symptoms

Narayan 
1995

32 10 32 32? 11 39 p = 0.056. Follow-up 
uncertain (< 3 months)

Stricture Narayan 
1995

32 0 0 32 0 0 Follow-up uncertain (< 3 
months)

Shingleton 
1998

11 1 9 20 0 0 Time not reported (total 
follow-up: 6 months)
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Complication Study

Laser coagulation TUVP

CommentsN n % N n %

Erectile 
dysfunction

Narayan 
1995

32? 0 0 32? 0 0 Follow-up uncertain (< 3 
months)

Shingleton 
1998

11 1 9 20 2 10 Impotence. Timing not 
reported (total follow-up: 6 
months)

Urinary tract 
infection

Narayan 
1995

32
32

2
0

6.2
0

32
32

1
0

3.1
0

Epididymitis; p > 0.05

Cardiovascular 
events

Abdel-
Khalek 2003

90 1 1.1 90 2 2.2

Postoperative (3–12 months))

Stricture Abdel-
Khalek 2003

90?
90?

2
2

2.2
2.2

90?
90?

4
2

4.4
2.2

At 1 year
Bladder neck stenosis

Retrograde 
ejaculation

Abdel-
Khalek 2003

90? 16 17.8 90? 57 63.3 At 1 year; p < 0.001

Erectile 
dysfunction

Abdel-
Khalek 2003

49 0 0 53 4 7.5 Impotence; p = 0.04

TABLE 101 Complications

Appendix 8.13: Laser coagulation versus TUVP

TABLE 100 Mean symptom scores, SD (range)

Study

Baseline 3 months 6 months 12 months 2 years 3 years 4 years

Laser 
coagulation TUVP

Laser 
coagulation TUVP p-value

Laser 
coagulation TUVP p-value

Laser 
coagulation TUVP p-value

Laser 
coagulation TUVP p-value

Laser 
coagulation TUVP p-value

Laser 
coagulation TUVP p-value

Abdel-Khalek 
2003 (IPSS)

n = 90
27.9, SD 5.3

n = 90
26.0, SD 5.8

n = 89
13.3, SD 6

n = 89
5.6, SD 3.5

0.003 n = 86
12.2, SD 5.6

n = 84
5.2, SD 
3.3

0.006 n = 73
13.1, SD 5.7

n = 82
4.8, 
SD 2.6

0.002 n = 62
11.9, SD 6.1

n = 78
3.7, SD 1.3

< 0.001

Shingleton 1998 
(AUA)

n = 11
19 (13–26)

n = 20
22.1 (8–31)

n = 11
5.9 (2–24)

n = 20
5.2 (1–12)

NS n = 11
5.0 (0–10)

n = 20
5.2 (1–19)

NS

Narayan 1995 
(AUA)

n = 32
22.1 (15–30)

n = 32
22.4 (14–
35)

n = 32?
8.4

n = 32?
7.0

n = 32?
5.1

n = 32?
5.0

n = 32?
5.2

n =  32?
5.3

NS, not significant.
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TABLE 102 Quality of life (mean, SD)

Study

Baseline 12 months 2 years 3 years 4 years

Laser 
coagulation TUVP

Laser 
coagulation TUVP p-value

Laser 
coagulation TUVP p-value

Laser 
coagulation TUVP p- value

Laser 
coagulation TUVP p-value

Abdel-Khalek 2003 
(scale not defined)

n = 90
5, SD 0.8

n = 90
4.8, SD 0.9

n = 89
3.4, SD 0.4

n = 89
1.4, SD 
0.5

0.008 n = 84
3.2, SD 0.5

n = 86
1.4, SD 
0.4

0.009 n = 73
3.3, SD 0.6

n = 82
1.4, SD 0.5

0.009 n = 62
3.1, SD 1.0

n = 78
1.3, SD 
0.5

TABLE 103 Urodynamic measures [mean, SD (range)]

Urodynamic 
outcome Study

Baseline 3 months 6 months 12 months 24 months 3 years 4 years

Laser 
coagulation TUVP

Laser 
coagulation TUVP p-value

Laser 
coagulation TUVP p-value

Laser 
coagulation TUVP p-value

Laser 
coagulation TUVP p-value

Laser 
coagulation TUVP p-value

Laser 
coagulation TUVP p-value

Peak urine 
flow rate 
(ml/s)

Abdel-
Khalek 
2003

n = 90
6.9, SD 2.8 

n = 90
6.4, SD 2.5

n = 89
15.1, SD 6.0 

n = 89
20.8, 
SD 7.4 

0.029 n = 89
15.1, SD 6.0 

n = 89
20.8, SD 
7.4 

0.029 n = 84
14.2, SD 6.3 

n = 86
20.2, SD 
4.4 

0.007 n = 73
13.9, SD 5.3 

n = 82
20.5, SD 
6.2 

0.002 n = 62
13.6, SD 3.6 

n = 78
21.4, SD 
4.1 

< 0.001

Narayan 
1995

n = 32
7.0 (0–14) 

n = 32
6.4 (0–15) 

n = 32?
16.3

n = 32
19.7

n = 32?
16.9

n = 32?
19.9

Shingleton 
1998

n = 11
9.2 (0–12) 

n = 20
7.7 (6–
13.2) 

n = 11?
17.6 (6.2–
22) 

n = 20?
17.5 
(7.8–27)

NS n = 11?
16.5 (7.1–
24.9) 

n = 20?
14.3 (7.8–
27.1) 

NS

Residual 
volume (ml)

Abdel-
Khalek 
2003

n = 90
120, SD 
97.5 

n = 90
125, SD 
97.5 

 n = 89
61.3, SD 
49.2 

n = 89
22.1, SD 
22 

< 0.001 n = 84
73.2, SD 
56.2 

n = 86
33.4, SD 
29 

< 0.001 n = 73
56.8, SD 47 

n = 82
21.4, SD 
18 

< 0.001 n = 62
64.6, SD 
29.8 

n = 78
25.1, SD 
12.8 

< 0.001

Narayan 
1995

n = 32
210 (0–250)

n = 32
276.6 
(20–960)

n = 32?
20

n = 32?
31

n = 32?
28

n = 32?
26

Prostate size 
(ml)

Abdel-
Khalek 
2003

n = 78
35.9, SD 
11.0

n = 62
27.9, SD 
8.6 

n = 89
33, SD 12.8

n = 89
25.8, SD 
8.7 

0.001 n = 78
35.9, SD 
11.0

n = 62
27.9, SD 
8.6 

< 0.001

Shingleton 
1998

n = 11
34.6 (9.2–
87.8) 

n = 20
34.6 (13.7–
66.4)

Narayan 
1995

n = 32
41.43 
(20–62)

n = 32
51.67 
(16–120)

NS, not significant.
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TABLE 102 Quality of life (mean, SD)

Study

Baseline 12 months 2 years 3 years 4 years

Laser 
coagulation TUVP

Laser 
coagulation TUVP p-value

Laser 
coagulation TUVP p-value

Laser 
coagulation TUVP p- value

Laser 
coagulation TUVP p-value

Abdel-Khalek 2003 
(scale not defined)

n = 90
5, SD 0.8

n = 90
4.8, SD 0.9

n = 89
3.4, SD 0.4

n = 89
1.4, SD 
0.5

0.008 n = 84
3.2, SD 0.5

n = 86
1.4, SD 
0.4

0.009 n = 73
3.3, SD 0.6

n = 82
1.4, SD 0.5

0.009 n = 62
3.1, SD 1.0

n = 78
1.3, SD 
0.5

TABLE 103 Urodynamic measures [mean, SD (range)]

Urodynamic 
outcome Study

Baseline 3 months 6 months 12 months 24 months 3 years 4 years

Laser 
coagulation TUVP

Laser 
coagulation TUVP p-value

Laser 
coagulation TUVP p-value

Laser 
coagulation TUVP p-value

Laser 
coagulation TUVP p-value

Laser 
coagulation TUVP p-value

Laser 
coagulation TUVP p-value

Peak urine 
flow rate 
(ml/s)

Abdel-
Khalek 
2003

n = 90
6.9, SD 2.8 

n = 90
6.4, SD 2.5

n = 89
15.1, SD 6.0 

n = 89
20.8, 
SD 7.4 

0.029 n = 89
15.1, SD 6.0 

n = 89
20.8, SD 
7.4 

0.029 n = 84
14.2, SD 6.3 

n = 86
20.2, SD 
4.4 

0.007 n = 73
13.9, SD 5.3 

n = 82
20.5, SD 
6.2 

0.002 n = 62
13.6, SD 3.6 

n = 78
21.4, SD 
4.1 

< 0.001

Narayan 
1995

n = 32
7.0 (0–14) 

n = 32
6.4 (0–15) 

n = 32?
16.3

n = 32
19.7

n = 32?
16.9

n = 32?
19.9

Shingleton 
1998

n = 11
9.2 (0–12) 

n = 20
7.7 (6–
13.2) 

n = 11?
17.6 (6.2–
22) 

n = 20?
17.5 
(7.8–27)

NS n = 11?
16.5 (7.1–
24.9) 

n = 20?
14.3 (7.8–
27.1) 

NS

Residual 
volume (ml)

Abdel-
Khalek 
2003

n = 90
120, SD 
97.5 

n = 90
125, SD 
97.5 

 n = 89
61.3, SD 
49.2 

n = 89
22.1, SD 
22 

< 0.001 n = 84
73.2, SD 
56.2 

n = 86
33.4, SD 
29 

< 0.001 n = 73
56.8, SD 47 

n = 82
21.4, SD 
18 

< 0.001 n = 62
64.6, SD 
29.8 

n = 78
25.1, SD 
12.8 

< 0.001

Narayan 
1995

n = 32
210 (0–250)

n = 32
276.6 
(20–960)

n = 32?
20

n = 32?
31

n = 32?
28

n = 32?
26

Prostate size 
(ml)

Abdel-
Khalek 
2003

n = 78
35.9, SD 
11.0

n = 62
27.9, SD 
8.6 

n = 89
33, SD 12.8

n = 89
25.8, SD 
8.7 

0.001 n = 78
35.9, SD 
11.0

n = 62
27.9, SD 
8.6 

< 0.001

Shingleton 
1998

n = 11
34.6 (9.2–
87.8) 

n = 20
34.6 (13.7–
66.4)

Narayan 
1995

n = 32
41.43 
(20–62)

n = 32
51.67 
(16–120)

NS, not significant.
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TABLE 104 Descriptors of care (mean, SD)

Outcome Study Laser coagulation TUVP Comments

Duration of 
operation 
(minutes)

Shingleton 1998 N = 11
27.5

N = 20
46

p < 0.05

Abdel-Khalek 2003 N = 90
36.6, SD 16.4

N = 90
37.5, SD 15

p = 0.786

Length of hospital 
stay (days)

Narayan 1995 40% discharged 
within 24 hours; 
37% discharged 
within 36 hours; all 
within 48 hours

50% discharged 
within 24 hours; 
40% discharged 
within 36 hours; all 
within 48 hours

Abdel-Khalek 2003 N = 90
1.1, SD 0.5

N = 90
2.2, SD 0.8

p = 0.107

N n % N n %

Reoperation rate Narayan 1995 32 5 16 32 0 0 p = 0.0199

Abdel-Khalek 2003 90 35 39 90 11 12
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Appendix 9  

Results of meta-analyses

Appendix 9.1: TUMT versus TURP

Review: BPE
Comparison: 01 TUMT vs TURP
Outcome: 01 IPSS/AUA

Study or 
subcategory n

TUMT
Mean (SD) n

TURP
Mean (SD)

WMD (fixed)
95% CI

Weight
%

WMD (fixed)
95% CI

01 3 months
d’Ancona 1998d’Ancona 1998 31 15.10 (8.20) 21 5.10 (3.10) 16.92 10.00 (6.82–13.18)
Francisca 2000Francisca 2000 57 10.50 (7.90) 55 5.30 (5.20) 28.01 5.20 (2.73–7.67)
Wagrell 2002 85 8.40 (5.50) 41 6.70 (4.30) 55.07 1.70 (−0.06 to 3.46)

Subtotal (95% CI) 173 117 100.00 4.08 (2.78–5.39)
Test for heterogeneity: χ2 = 21.15, df = 2 (p < 0.0001), I2 = 90.5%
Test for overall effect: z = 6.13 (p < 0.00001)

02 6 months
Ahmed 1997 30 5.30 (3.49) 30 5.20 (3.63) 39.89 0.10 (−1.70 to 1.90)

 d’Ancona 1998 28 6.70 (5.50) 20 4.00 (2.10) 25.92 2.70 (0.46–4.94)
Wagrell 2002 95 7.40 (6.20) 43 5.90 (5.00) 34.19 1.50 (−0.45 to 3.45)

Subtotal (95% CI) 153 93 100.00 1.25 (0.11–2.39)
Test for heterogeneity: χ2 = 3.24, df = 2 (p = 0.20), I2 = 38.4%
Test for overall effect: z = 2.16 (p = 0.03)

03 1 year
d’Ancona 1998d’Ancona 1998 27 5.00 (2.70) 17 3.40 (2.20) 48.19 1.60 (0.14–3.06)

 Wagrell 2002Wagrell 2002 93 7.20 (6.20) 43 7.10 (6.60) 18.74 0.10 (−2.24 to 2.44)
de la Rosette 2003de la Rosette 2003 58 8.10 (6.00) 48 3.20 (3.00) 33.07 4.90 (3.14–6.66)

Subtotal (95% CI) 178 108 100.00 2.41 (1.40–3.42)
Test for heterogeneity: χ2 = 12.60, df = 2 (p = 0.002), I2 = 84.1%
Test for overall effect: z = 4.66 (p < 0.00001)

04 2 years
d’Ancona 1998d’Ancona 1998 17 7.90 (6.30) 12 6.30 (4.80) 29.62 1.60 (−2.44 to 5.64)
de la Rosette 2003de la Rosette 2003 46 9.30 (7.30) 38 3.70 (4.90) 70.38 5.60 (2.98–8.22)

Subtotal (95% CI) 63 50 100.00 4.42 (2.22–6.62)
Test for heterogeneity: χ2 = 2.65, df = 1 (p = 0.10), I2 = 62.2%
Test for overall effect: z = 3.93 (p < 0.0001)

05 3 years
de la Rosette 2003de la Rosette 2003 35 11.50 (6.40) 33 2.60 (2.20) 100.00 8.90 (6.65–11.15)

Subtotal (95% CI) 35 33 100.00 8.90 (6.65–11.15)
Test for heterogeneity: not applicable
Test for overall effect: z = 7.76 (p < 0.00001)
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Abbreviations used throughout this appendix are as follows: TEAP, transurethral ethanol ablation of the 
prostate; TUIP, transurethral incision of the prostate; TUMT, transurethral microwave thermotherapy; 
TUNA, transurethral needle ablation; TUR, transurethral resection; TURP, transurethral resection of the 
prostate; TUVP, transurethral electrovaporisation of the prostate; TUVRP, transurethral vaporesection of 
the prostate.



Appendix 9

416

Review: BPE
Comparison: 01 TUMT vs TURP
Outcome: 02 Madsen–Iversen

Study or 
subcategory n

TUMT
Mean (SD) n

TURP
Mean (SD)

WMD (fixed)
95% CI

Weight
%

WMD (fixed)
95% CI

01 3 months
d’Ancona 1998d’Ancona 1998 31 5.20 (4.10) 21 3.60 (3.20) 12.62 1.60 (−0.39 to 3.59)
Dahlstrand 1993Dahlstrand 1993 37 2.30 (2.70) 39 1.60 (2.50) 36.37 0.70 (−0.47 to 1.87)

 Dahlstrand 1995 39 1.60 (2.50) 37 2.30 (2.70) 36.37 −0.70 (−1.87 to 0.47)
 Francisca 2000 54 6.40 (5.70) 48 3.50 (3.70) 14.65 2.90 (1.05–4.75)
Subtotal (95% CI) 161 145 100.00 0.63 (−0.08 to 1.33)
Test for heterogeneity: χ2 = 11.69, df = 3 (p = 0.009), I2 = 74.3%
Test for overall effect: z = 1.74 (p = 0.08)

02 6 months
d’Ancona 1998d’Ancona 1998 28 4.40 (4.40) 20 2.50 (2.30) 15.21 1.90 (−0.02 to 3.82)
Dahlstrand 1993Dahlstrand 1993 28 3.10 (3.00) 23 0.90 (1.60) 33.59 2.20 (0.91–3.49)
Dahlstrand 1995Dahlstrand 1995 37 2.60 (2.60) 32 1.10 (1.80) 51.20 1.50 (0.46–2.54)

Subtotal (95% CI) 93 75 100.00 1.80 (1.05–2.54)
Test for heterogeneity: χ2 = 0.70, df = 2 (p = 0.71), I2 = 0%
Test for overall effect: z = 4.71 (p < 0.00001)

03 1 year
d’Ancona 1998d’Ancona 1998 27 4.20 (4.60) 17 2.70 (4.00) 7.20 1.50 (−1.07 to 4.07)
Dahlstrand 1993Dahlstrand 1993 25 2.70 (2.90) 22 0.90 (2.20) 22.33 1.80 (0.34–3.26)

 Dahlstrand 1995 33 2.20 (2.40) 31 0.60 (1.40) 52.26 1.60 (0.64–2.56)
 Francisca 2000 38 5.50 (4.60) 35 2.10 (2.10) 18.20 3.40 (1.78–5.02)
Subtotal (95% CI) 123 105 100.00 1.97 (1.27–2.66)
Test for heterogeneity: χ2 = 3.75, df = 3 (p = 0.29), I2 = 20.0%
Test for overall effect: z = 5.57 (p < 0.00001)

04 2 years
d’Ancona 1998d’Ancona 1998 17 5.80 (3.80) 12 3.60 (3.10) 19.93 2.20 (−0.32 to 4.72)
Dahlstrand 1995 31 2.30 (3.00) 30 1.20 (1.90) 80.07 1.10 (−0.16 to 2.36)
Subtotal (95% CI) 48 42 100.00 1.32 (0.20–2.44)

Test for heterogeneity: χ2 = 0.59, df = 1 (p = 0.44), I2 = 0%
Test for overall effect: z = 2.30 (p = 0.02)
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Review: BPE
Comparison: 01 TUMT vs TURP
Outcome: 03 Complications

Study or 
subcategory

TUMT
n/N

TURP
n/N

RR (fixed)
95% CI

RR (fixed)
95% CI

01 Blood transfusion
Ahmed 1997 0/30 4/30 0.11 (0.01–1.98)
d’Ancona 1998 0/31 0/21 Not estimable
Dahlstrand 1995 0/37 0/32 Not estimable

Subtotal (95% CI) 98 83 0.11 (0.01–1.98)
Total events: 0 (TUMT), 4 (TURP)
Test for heterogeneity: not applicable
Test for overall effect: z = 1.50 (p = 0.13)

02 Urinary tract infection
Ahmed 1997 1/30 3/30 0.33 (0.04–3.03)

 d’Ancona 1998d’Ancona 1998 5/31 1/21 3.39 (0.43–26.96)
 Dahlstrand 1993Dahlstrand 1993 5/39 4/40 1.28 (0.37–4.42)
 Dahlstrand 1995Dahlstrand 1995 5/37 4/32 1.08 (0.32–3.69)

Wagrell 2002 0/100 1/51 0.17 (0.01–4.14)
Subtotal (95% CI) 237 174 1.05 (0.53–2.08)
Total events: 16 (TUMT), 13 (TURP)
Test for heterogeneity: χ2 = 3.61, df = 4 (p = 0.46), I2 = 0%
Test for overall effect: z = 0.13 (p = 0.90)

03 Urinary retention
Wagrell 2002 20/100 7/51 1.46 (0.66–3.22)

 de la Rosette 2003de la Rosette 2003 2/66 0/66 5.00 (0.24–102.19)
Subtotal (95% CI) 166 117 1.64 (0.77–3.50)
Total events: 22 (TUMT), 7 (TURP)
Test for heterogeneity: χ2 = 0.61, df = 1 (p = 0.44), I2 = 0%
Test for overall effect: z = 1.28 (p = 0.20)

04 Clot retention
Wagrell 2002 0/100 1/51 0.17 (0.01–4.14)

Subtotal (95% CI) 100 51 0.17 (0.01–4.14)
Total events: 0 (TUMT), 1 (TURP)
Test for heterogeneity: not applicable
Test for overall effect: z = 1.09 (p = 0.28)

05 TUR syndrome
Wagrell 2002 1/51 0/100 5.83 (0.24–140.55)

Subtotal (95% CI) 51 100 5.83 (0.24–140.55)
Total events: 1 (TUMT), 0 (TURP)
Test for heterogeneity: not applicable
Test for overall effect: z = 1.09 (p = 0.28)

06 Mortality
 d’Ancona 1998d’Ancona 1998 1/31 0/21 2.06 (0.09–48.34)
 Dahlstrand 1993Dahlstrand 1993 0/39 1/40 0.34 (0.01–8.14)
 Dahlstrand 1995Dahlstrand 1995 0/37 1/32 0.29 (0.01–6.87)
 Wagrell 2002Wagrell 2002 0/100 1/51 0.17 (0.01–4.14)
 de la Rosette 2003de la Rosette 2003 2/66 2/66 1.00 (0.15–6.89)
Subtotal (95% CI) 273 210 0.59 (0.19–1.82)
Total events: 3 (TUMT), 5 (TURP)
Test for heterogeneity: χ2 = 1.78, df = 4 (p = 0.78), I2 = 0%
Test for overall effect: z = 0.91 (p = 0.36)
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07 Incontinence
Dahlstrand 1993Dahlstrand 1993 7/39 5/40 1.44 (0.50–4.14)
Wagrell 2002Wagrell 2002 3/100 7/51 0.22 (0.06–0.81)

 de la Rosette 2003de la Rosette 2003 0/66 1/66 0.33 (0.01–8.04)
Subtotal (95% CI) 205 157 0.61 (0.30–1.26)
Total events: 10 (TUMT), 13 (TURP)
Test for heterogeneity: χ2 = 5.00, df = 2 (p = 0.08), I2 = 60.0%
Test for overall effect: z = 1.33 (p = 0.18)

08 Septicaemia
Ahmed 1997 0/30 1/30 0.33 (0.01–7.87)

Subtotal (95% CI) 30 30 0.33 (0.01–7.87)
Total events: 0 (TUMT), 1 (TURP)
Test for heterogeneity: not applicable
Test for overall effect: z = 0.68 (p = 0.50)

09 Irritative urinary symptoms
 d’Ancona 1998d’Ancona 1998 9/31 4/21 1.52 (0.54–4.31)
Subtotal (95% CI) 31 21 1.52 (0.54–4.31)
Total events: 9 (TUMT), 4 (TURP)
Test for heterogeneity: not applicable
Test for overall effect: z = 0.79 (p = 0.43)

10 Strictures
Ahmed 1997 0/30 1/30 0.33 (0.01–7.87)

 Dahlstrand 1993 0/39 3/40 0.15 (0.01–2.75)
Dahlstrand 1995Dahlstrand 1995 0/37 2/32 0.17 (0.01–3.49)

 de la Rosette 2003de la Rosette 2003 1/66 2/66 0.50 (0.05–5.38)
Subtotal (95% CI) 172 168 0.26 (0.06–1.01)
Total events: 1 (TUMT), 8 (TURP)
Test for heterogeneity: χ2 = 0.53, df = 3 (p = 0.91), I2 = 0%
Test for overall effect: z = 1.94 (p = 0.05)

11 Retrograde ejaculation
 Ahmed 1997Ahmed 1997 4/18 12/19 0.35 (0.14–0.89)
 de la Rosette 2003de la Rosette 2003 14/46 32/42 0.40 (0.25–0.64)
Subtotal (95% CI) 64 61 0.39 (0.25–0.59)
Total events: 18 (TUMT), 44 (TURP)
Test for heterogeneity: χ2 = 0.06, df = 1 (p = 0.81), I2 = 0%
Test for overall effect: z = 4.42 (p < 0.00001)

12 Erectile dysfunction
Ahmed 1997 0/18 4/19 0.12 (0.01–2.03)
Dahlstrand 1995Dahlstrand 1995 0/37 0/32 Not estimable

 de la Rosette 2003de la Rosette 2003 7/35 9/53 1.18 (0.48–2.87)
Subtotal (95% CI) 90 104 0.77 (0.35–1.73)
Total events: 7 (TUMT), 13 (TURP)
Test for heterogeneity: χ2 = 2.54, df = 1 (p = 0.11), I2 = 60.6%
Test for overall effect: z = 0.62 (p = 0.53)

Review: BPE
Comparison: 01 TUMT vs TURP
Outcome: 03 Complications

Study or 
subcategory

TUMT
n/N

TURP
n/N

RR (fixed)
95% CI

RR (fixed)
95% CI
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Review: BPE
Comparison: 01 TUMT vs TURP
Outcome: 04 Qmax (ml/s)

Study or 
subcategory n

TUMT
Mean (SD) n

TURP
Mean (SD)

WMD (fixed)
95% CI

Weight
%

WMD (fixed)
95% CI

01 3 months
d’Ancona 1998d’Ancona 1998 31 15.50 (8.00) 21 19.60 (11.20) 9.76 −4.10 (−9.66 to 1.46)
Dahlstrand 1995Dahlstrand 1995 36 11.60 (4.20) 32 18.10 (7.10) 37.97 −6.50 (−9.32 to −3.68)

 Wagrell 2002Wagrell 2002 81 12.80 (6.10) 41 14.60 (9.00) 32.21 −1.80 (−4.86 to 1.26)
de la Rosette 2003de la Rosette 2003 54 15.50 (12.10) 47 25.00 (7.50) 20.07 −9.50 (−13.37 to −5.63)

Subtotal (95% CI) 202 141 100.00 −5.35 (−7.09 to −3.62)
Test for heterogeneity: χ2 = 10.42, df = 3 (p = 0.02), I2 = 71.2%
Test for overall effect: z = 6.05 (p < 0.00001)

02 6 months
Ahmed 1997 30 9.10 (3.07) 30 14.60 (3.35) 45.80 −5.50 (−7.13 to −3.87)

 d’Ancona 1998 28 17.00 (7.50) 20 15.30 (5.90) 8.41 1.70 (−2.10 to 5.50)
 Dahlstrand 1995 37 11.80 (3.90) 31 18.60 (5.20) 24.56 −6.80 (−9.02 to −4.58)

Wagrell 2002 91 13.50 (6.10) 43 13.80 (6.80) 21.24 −0.30 (−2.69 to 2.09)
Subtotal (95% CI) 186 124 100.00 −4.11 (−5.21 to −3.01)
Test for heterogeneity: χ2 = 27.23, df = 3 (p < 0.00001), I2 = 89.0%
Test for overall effect: z = 7.32 (p < 0.00001)

03 12 months
d’Ancona 1998d’Ancona 1998 27 17.10 (7.80) 17 19.30 (10.70) 7.66 −2.20 (−8.08 to 3.68)
Dahlstrand 1995Dahlstrand 1995 33 12.60 (3.90) 31 18.90 (6.00) 42.44 −6.30 (−8.80 to −3.80)

 Wagrell 2002Wagrell 2002 73 13.30 (6.00) 31 15.20 (7.80) 28.03 −1.90 (−4.97 to 1.17)
de la Rosette 2003de la Rosette 2003 58 14.90 (7.20) 48 23.80 (10.40) 21.87 −8.90 (−12.38 to −5.42)

Subtotal (95% CI) 191 127 100.00 −5.32 (−6.95 to −3.70)
Test for heterogeneity: χ2 = 10.51, df = 3 (p = 0.01), I2 = 71.5%
Test for overall effect: z = 6.41 (p < 0.00001)

04 2 years
d’Ancona 1998d’Ancona 1998 17 15.10 (9.60) 12 19.10 (8.20) 10.49 −4.00 (−10.51 to 2.51)
Dahlstrand 1995Dahlstrand 1995 30 12.30 (4.40) 29 17.60 (5.90) 62.67 −5.30 (−7.96 to −2.64)
de la Rosette 2003de la Rosette 2003 46 13.70 (6.40) 38 22.50 (11.40) 26.84 −8.80 (−12.87 to −4.73)

Subtotal (95% CI) 93 79 100.00 −6.10 (−8.21 to −3.99)
Test for heterogeneity: χ2 = 2.44, df = 2 (p = 0.30), I2 = 18.0%
Test for overall effect: z = 5.67 (p < 0.00001)

05 3 years
de la Rosette 2003de la Rosette 2003 35 11.70 (5.80) 33 22.80 (11.60) 100.00 −11.10 (−15.50 to −6.70)

Subtotal (95% CI) 35 33 100.00 −11.10 (−15.50 to −6.70)
Test for heterogeneity: not applicable
Test for overall effect: z = 4.94 (p < 0.00001)
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Review: BPE
Comparison: 01 TUMT vs TURP
Outcome: 05 Total voided volume (ml)

Study
or subcategory n

TUMT
Mean (SD) n

TURP
Mean (SD)

WMD (fixed)
95% CI

Weight
%

WMD (fixed)
95% CI

01 3 months
 d’Ancona 1998 31 244.40 (161.00) 21 234.10 (95.50) 34.92 10.30 (−59.56 to 80.16)
 de la Rosette 2003 52 249.00 (116.00) 47 263.00 (141.00) 65.08 −14.00 (−65.18 to 37.18)
Subtotal (95% CI) 83 68 100.00 −5.51 (−46.80 to 35.77)
Test for heterogeneity: χ2 = 0.30, df = 1 (p = 0.58), I2 = 0%
Test for overall effect: z = 0.26 (p = 0.79)

02 6 months
 d’Ancona 1998 28 258.90 (130.00) 20 219.30 (107.70) 100.00 39.60 (−27.83 to 107.03)
Subtotal (95% CI) 28 20 100.00 39.60 (−27.83 to 107.03)
Test for heterogeneity: not applicable
Test for overall effect: z = 1.15 (p = 0.25)

03 12 months
 d’Ancona 1998 27 274.90 (145.20) 17 272.40 (151.30) 100.00 2.50 (−87.90 to 92.90)
Subtotal (95% CI) 27 17 100.00 2.50 (−87.90 to 92.90)
Test for heterogeneity: not applicable
Test for overall effect: z = 0.05 (p = 0.96)

04 30 months
 d’Ancona 1998 17 249.70 (182.00) 12 272.70 (133.40) 100.00 −23.00 (−137.81 to 91.81)
Subtotal (95% CI) 17 12 100.00 −23.00 (−137.81 to 91.81)
Test for heterogeneity: not applicable
Test for overall effect: z = 0.39 (p = 0.69)
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Review: BPE
Comparison: 01 TUMT vs TURP
Outcome: 06 Residual volume (ml)

Study or 
subcategory n

TUMT
Mean (SD) n

TURP
Mean (SD)

WMD (fixed)
95% CI

Weight
%

WMD (fixed)
95% CI

01 3 months
d’Ancona 1998d’Ancona 1998 31 25.50 (58.10) 21 10.50 (24.50) 26.24 15.00 (−7.98 to 37.98)
Dahlstrand 1995Dahlstrand 1995 36 147.00 (45.00) 32 134.00 (32.00) 40.87 13.00 (−5.41 to 31.41)
de la Rosette 1994de la Rosette 1994 57 64.00 (76.00) 53 14.00 (21.00) 32.89 50.00 (29.48–70.52)

Subtotal (95% CI) 124 106 100.00 25.70 (13.92–37.47)
Test for heterogeneity: χ2 = 8.05, df = 2 (p = 0.02), I2 = 75.1%
Test for overall effect: z = 4.28 (p < 0.0001)

02 6 months
Ahmed 1997 30 10.90 (72.70) 30 32.50 (25.15) 32.71 −21.60 (−49.13 to 5.93)

 d’Ancona 1998 28 30.60 (41.00) 20 52.70 (70.70) 20.82 −22.10 (−56.61 to 12.41)
 Dahlstrand 1995 37 166.00 (64.00) 32 134.00 (30.00) 46.48 32.00 (8.91–55.09)
Subtotal (95% CI) 95 82 100.00 3.21 (−12.54 to 18.95)
Test for heterogeneity: χ2 = 11.16, df = 2 (p = 0.004), I2 = 82.1%
Test for overall effect: z = 0.40 (p = 0.69)

03 12 months
d’Ancona 1998d’Ancona 1998 27 70.40 (81.30) 17 23.60 (29.80) 14.81 46.80 (13.02–80.58)
Dahlstrand 1995Dahlstrand 1995 33 152.00 (64.00) 31 123.00 (18.00) 32.69 29.00 (6.26–51.74)

 Wagrell 2002Wagrell 2002 86 49.00 (70.00) 38 54.00 (77.00) 20.66 −5.00 (−33.60 to 23.60)
de la Rosette 2003de la Rosette 2003 54 55.00 (69.00) 48 20.00 (49.00) 31.84 35.00 (11.96–58.04)

Subtotal (95% CI) 200 134 100.00 26.52 (13.52–39.52)
Test for heterogeneity: χ2 = 6.61, df = 3 (p = 0.09), I2 = 54.6%
Test for overall effect: z = 4.00 (p < 0.0001)

04 2 years
d’Ancona 1998d’Ancona 1998 17 27.40 (49.10) 12 9.30 (14.60) 24.82 18.10 (−6.66 to 42.86)
Dahlstrand 1995Dahlstrand 1995 31 148.00 (44.00) 30 127.00 (2.00) 63.28 21.00 (5.49–36.51)
de la Rosette 2003de la Rosette 2003 46 91.00 (116.00) 38 29.00 (39.00) 11.91 62.00 (26.26–97.74)

Subtotal (95% CI) 94 80 100.00 25.16 (12.83–37.50)
Test for heterogeneity: χ2 = 4.67, df = 2 (p = 0.10), I2 = 57.2%
Test for overall effect: z = 4.00 (p < 0.0001)

05 3 years
de la Rosette 2003de la Rosette 2003 35 94.00 (114.00) 33 35.00 (56.00) 100.00 59.00 (16.67–101.33)

Subtotal (95% CI) 35 33 100.00 59.00 (16.67–101.33)
Test for heterogeneity: not applicable
Test for overall effect: z = 2.73 (p = 0.006)
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Review: BPE
Comparison: 01 TUMT vs TURP
Outcome: 07 Detrusor pressure (cmH2O)

Study
or subcategory n

TUMT
Mean (SD) n

TURP
Mean (SD)

WMD (fixed)
95% CI

Weight
%

WMD (fixed)
95% CI

01 6 months
Ahmed 1997 30 105.60 (61.20) 30 48.80 (11.70) 10.47 56.80 (34.50–79.10)

 d’Ancona 1998 28 54.00 (15.90) 20 38.50 (24.50) 34.72 15.50 (3.25–27.75)
 Dahlstrand 1995 37 67.00 (29.00) 32 36.00 (8.00) 54.81 31.00 (21.25–40.75)
Subtotal (95% CI) 95 82 100.00 28.32 (21.11–35.54)
Test for heterogeneity: χ2 = 10.77, df = 2 (p = 0.005), I2 = 81.4%
Test for overall effect: z = 7.69 (p < 0.00001)

02 12 months
Wagrell 2002 82 48.50 (25.00) 39 41.80 (16.60) 100.00 6.70 (−0.81 to 14.21)

Subtotal (95% CI) 82 39 100.00 6.70 (−0.81 to 14.21)
Test for heterogeneity: not applicable
Test for overall effect: z = 1.75 (p = 0.08)
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Review: BPE
Comparison: 01 TUMT vs TURP
Outcome: 08 Prostate size (ml)

Study
or subcategory n

TUMT
Mean (SD) n

TURP
Mean (SD)

WMD (fixed)
95% CI

Weight
%

WMD (fixed)
95% CI

01 3 months
d’Ancona 1998d’Ancona 1998 31 36.60 (10.00) 21 23.00 (8.80) 46.22 13.60 (8.45–18.75)
de la Rosette 2003de la Rosette 2003 54 41.00 (16.10) 48 23.00 (7.40) 53.78 18.00 (13.22–22.78)

Subtotal (95% CI) 85 69 100.00 15.97 (12.46–19.47)
Test for heterogeneity: χ2 = 1.51, df = 1 (p = 0.22), I2 = 33.6%
Test for overall effect: z = 8.93 (p < 0.00001)

02 6 months
 Ahmed 1997Ahmed 1997 30 34.50 (13.40) 30 25.40 (16.80) 44.17 9.10 (1.41–16.79)

de la Rosette 2003de la Rosette 2003 38 48.00 (18.40) 35 25.00 (10.70) 55.83 23.00 (16.16–29.84)
Subtotal (95% CI) 68 65 100.00 16.86 (11.75–21.97)
Test for heterogeneity: χ2 = 7.01, df = 1 (p = 0.008), I2 = 85.7%
Test for overall effect: z = 6.47 (p < 0.00001)

03 12 months
Wagrell 2002 90 34.00 (16.00) 41 26.00 (13.00) 100.00 8.00 (2.83–13.17)

Subtotal (95% CI) 90 41 100.00 8.00 (2.83–13.17)
Test for heterogeneity: not applicable
Test for overall effect: z = 3.03 (p = 0.002)

04 2 years
 Dahlstrand 1995 31 30.30 (9.60) 30 22.50 (10.90) 100.00 7.80 (2.64–12.96)
Subtotal (95% CI) 31 30 100.00 7.80 (2.64–12.96)
Test for heterogeneity: not applicable
Test for overall effect: z = 2.96 (p = 0.003)
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Review: BPE
Comparison: 01 TUMT vs TURP
Outcome: 09 Quality of life (IPSS QoL)

Study
or subcategory n

TUMT
Mean (SD) n

TURP
Mean (SD)

WMD (fixed)
95% CI

Weight
%

WMD (fixed)
95% CI

01 3 months
Wagrell 2002 84 1.50 (1.40) 41 1.10 (1.60) 100.00 0.40 (−0.17 to 0.97)

Subtotal (95% CI) 84 41 100.00 0.40 (−0.17 to 0.97)
Test for heterogeneity: not applicable
Test for overall effect: z = 1.37 (p = 0.17)

02 12 months
 Wagrell 2002Wagrell 2002 93 1.50 (1.70) 43 1.40 (1.30) 35.86 0.10 (−0.42 to 0.62)

de la Rosette 2003de la Rosette 2003 58 1.90 (1.30) 48 0.60 (0.70) 64.14 1.30 (0.91–1.69)
Subtotal (95% CI) 151 91 100.00 0.87 (0.56–1.18)
Test for heterogeneity: χ2 = 13.12, df = 1 (p = 0.0003), I2 = 92.4%
Test for overall effect: z = 5.47 (p < 0.00001)

03 2 years
de la Rosette 2003de la Rosette 2003 46 1.90 (1.00) 38 0.90 (1.10) 100.00 1.00 (0.55–1.45)

Subtotal (95% CI) 46 38 100.00 1.00 (0.55–1.45)
Test for heterogeneity: not applicable
Test for overall effect: z = 4.32 (p < 0.0001)

04 3 years
de la Rosette 2003de la Rosette 2003 35 2.30 (1.20) 33 0.60 (0.80) 100.00 1.70 (1.22–2.18)

Subtotal (95% CI) 35 33 100.00 1.70 (1.22–2.18)
Test for heterogeneity: not applicable
Test for overall effect: z = 6.91 (p < 0.00001)
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Review: BPE
Comparison: 01 TUMT vs TURP
Outcome: 11 Length of hospital stay (days)

Study or 
subcategory n

TUMT
Mean (SD) n

TURP
Mean (SD)

WMD (fixed)
95% CI

Weight
%

WMD (fixed)
95% CI

de la Rosette 2003de la Rosette 2003 78 0.00 (0.16) 66 5.30 (3.40) 100.00 −5.30 (−6.12 to −4.48)
Total (95% CI) 78 66 100.00 −5.30 (−6.12 to −4.48)
Test for heterogeneity: not applicable
Test for overall effect: z = 12.65 (p < 0.00001)
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Review: BPE
Comparison: 01 TUMT vs TURP
Outcome: 12 Reoperation

Study oror
subcategory

TUMT
n/N

TURP
n/N

RR (fixed)
95% CI

Weight
%

RR (fixed)
95% CI

 Ahmed 1997Ahmed 1997 1/30 0/30 4.89 3.00 (0.13–70.83)
d’Ancona 1998d’Ancona 1998 6/31 1/21 11.67 4.06 (0.53–31.36)
Dahlstrand 1993Dahlstrand 1993 4/39 1/40 9.66 4.10 (0.48–35.10)
Dahlstrand 1995Dahlstrand 1995 4/37 4/32 41.98 0.86 (0.24–3.18)
de la Rosette 2003de la Rosette 2003 7/78 3/66 31.80 1.97 (0.53–7.33)

Total (95% CI) 215 189 100.00 2.01 (0.96–4.18)
Total events: 22 (TUMT), 9 (TURP)
Test for heterogeneity: χ2 = 2.55, df = 4 (p = 0.64), I2 = 0%
Test for overall effect: z = 1.86 (p = 0.06)

 0.01  0.1  1  10  100
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Appendix 9.2: TUMT versus sham

Review: BPE
Comparison: 02 TUMT vs sham
Outcome: 01 IPSS/AUA

Study or 
subcategory n

TUMT
Mean (SD) n

Sham
Mean (SD)

WMD (fixed) 
95% CI

Weight
%

WMD (fixed) 
95% CI

01 3 months
Bdesha 1994 22 7.10 (5.00) 18 16.20 (7.35) 18.00 −9.10 (−13.09 to −5.11)
Blute 1996 64 11.30 (6.30) 31 16.30 (7.60) 30.00 −5.00 (−8.09 to −1.91)
Larson 1998 123 9.60 (5.94) 40 14.50 (6.77) 52.00 −4.90 (−7.25 to −2.55)

Subtotal (95% CI) 209 89 100.00 −5.69 (−7.38 to −3.99)
Test for heterogeneity: χ2 = 3.44, df = 2 (p = 0.18), I2 = 41.8%
Test for overall effect: z = 6.59 (p < 0.00001)

02 6 months
Larson 1998 120 10.50 (7.26) 35 14.30 (6.34) 100.00 −3.80 (−6.27 to −1.33)

Subtotal (95% CI) 120 35 100.00 −3.80 (−6.27 to −1.33)
Test for heterogeneity: not applicable
Test for overall effect: z = 3.02 (p = 0.003)

−10 −5  0  5  10
Favours TUMT Favours sham

Review: BPE
Comparison: 02 TUMT vs sham
Outcome: 02 Madsen-Iversen

Study or 
subcategory n

TUMT
Mean (SD) n

Sham
Mean (SD)

WMD (fixed) 
95% CI

Weight
%

WMD (fixed) 
95% CI

01 3 months
Blute 1996 75 6.30 (5.00) 35 10.80 (4.40) 41.86 −4.50 (−6.35 to −2.65)
Ogden 1993 21 4.30 (4.44) 19 12.80 (5.00) 16.46 −8.50 (−11.44 to −5.56)
de Wildt 1996 45 4.70 (3.93) 43 10.40 (4.85) 41.68 −5.70 (−7.55 to −3.85)

Subtotal (95% CI) 141 97 100.00 −5.66 (−6.85 to −4.46)
Test for heterogeneity: χ2 = 5.10, df = 2 (p = 0.08), I2 = 60.8%
Test for overall effect: z = 9.29 (p < 0.00001)

02 6 months
de la Rosette 1994 24 5.30 (4.40) 23 9.10 (4.31) 100.00 −3.80 (−6.29 to −1.31)

Subtotal (95% CI) 24 23 100.00 −3.80 (−6.29 to −1.31)
Test for heterogeneity: not applicable
Test for overall effect: z = 2.99 (p = 0.003)
03 12 months

de Wildt 1996 33 4.20 (3.37) 13 8.20 (2.57) 100.00 −4.00 (−5.81 to −2.19)
Subtotal (95% CI) 33 13 100.00 −4.00 (−5.81 to −2.19)
Test for heterogeneity: not applicable
Test for overall effect: z = 4.33 (p < 0.0001)
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Review: BPE
Comparison: 02 TUMT vs sham
Outcome: 03 Complications

Study or 
subcategory

TUMT
n/N

Sham
n/N

RR (fixed) 
95% CI

Weight
%

RR (fixed) 
95% CI

01 Blood transfusion
Larson 1998 0/125 0/44 Not estimable

Subtotal (95% CI) 0 0 Not estimable
Total events: 0 (TUMT), 0 (sham)
Test for heterogeneity: not applicable
Test for overall effect: not applicable

02 Urinary tract infection
Abbou 1995 13/66 8/31 62.06 0.76 (0.35–1.65)
Larson 1998 11/125 2/44 16.87 1.94 (0.45–8.39)
Ogden 1993 5/22 1/21 5.83 4.77 (0.61–37.52)
Trachtenberg 1998 11/147 2/73 15.24 2.73 (0.62–12.00)

Subtotal (95% CI) 360 169 100.00 1.49 (0.84–2.67)
Total events: 40 (TUMT), 13 (sham)
Test for heterogeneity: χ2 = 4.90, df = 3 (p = 0.18), I2 = 38.7%
Test for overall effect: z = 1.36 (p = 0.17)

03 Urinary retention
Abbou 1995 0/66 0/37 Not estimable
Albala 2002 20/121 0/62 12.01 21.17 (1.30–344.32)
Blute 1996 20/78 0/37 12.30 19.72 (1.23–317.45)
Larson 1998 10/125 1/44 26.95 3.52 (0.46–26.71)
Nawrocki 1997 4/38 0/40 8.88 9.46 (0.53–170.02)
Ogden 1993 5/22 0/21 9.31 10.52 (0.62–179.27)
Trachtenberg 1998 8/147 0/73 12.14 8.50 (0.50–145.26)
de Wildt 1996 10/47 1/46 18.41 9.79 (1.30–73.41)

Subtotal (95% CI) 644 360 100.00 10.57 (4.11–27.20)
Total events: 77 (TUMT), 2 (sham)
Test for heterogeneity: χ2 = 1.60, df = 6 (p = 0.95), I2 = 0%
Test for overall effect: z = 4.89 (p < 0.00001)

04 Recatheterisation
Albala 2002 20/121 0/62 100.00 21.17 (1.30–344.32)

Subtotal (95% CI) 121 62 100.00 21.17 (1.30–344.32)
Total events: 20 (TUMT), 0 (sham)
Test for heterogeneity: not applicable
Test for overall effect: z = 2.15 (p = 0.03)

05 Mortality
de Wildt 1996 1/47 0/46 100.00 2.94 (0.12–70.30)

Subtotal (95% CI) 47 46 100.00 2.94 (0.12–70.30)
Total events: 1 (TUMT), 0 (sham)
Test for heterogeneity: not applicable
Test for overall effect: z = 0.67 (p = 0.51)

06 Irritative urinary symptoms
Trachtenberg 1998 32/147 6/73 100.00 2.65 (1.16–6.05)

Subtotal (95% CI) 147 73 100.00 2.65 (1.16–6.05)
Total events: 32 (TUMT), 6 (sham)
Test for heterogeneity: not applicable
Test for overall effect: z = 2.31 (p = 0.02)

07 Stricture
Albala 2002 0/121 0/62 Not estimable
Larson 1998 3/125 0/44 100.00 2.50 (0.13–47.46)

Subtotal (95% CI) 246 106 100.00 2.50 (0.13–47.46)
Total events: 3 (TUMT), 0 (sham)
Test for heterogeneity: not applicable
Test for overall effect: z = 0.61 (p = 0.54)

08 Urinary incontinence
Larson 1998 5/125 0/44 100.00 3.93 (0.22–69.63)
Trachtenberg 1998 0/147 0/73 Not estimable

Subtotal (95% CI) 272 117 100.00 3.93 (0.22–69.63)
Total events: 5 (TUMT), 0 (sham)
Test for heterogeneity: not applicable
Test for overall effect: z = 0.93 (p = 0.35)

09 Rehospitalisation
Larson 1998 2/125 0/44 100.00 1.79 (0.09–36.49)

Subtotal (95% CI) 125 44 100.00 1.79 (0.09–36.49)
Total events: 2 (TUMT), 0 (sham)
Test for heterogeneity: not applicable
Test for overall effect: z = 0.38 (p = 0.71)

10 Reoperation
Bdesha 1994 0/22 16/20 18.55 0.03 (0.00–0.43)
Brehmer 1999 3/16 7/14 8.03 0.38 (0.12–1.18)
Larson 1998 2/125 27/44 42.96 0.03 (0.01–0.11)
Ogden 1993 1/22 1/21 1.10 0.95 (0.06–14.30)
de Wildt 1996 8/47 27/46 29.35 0.29 (0.15–0.57)

Subtotal (95% CI) 232 145 100.00 0.14 (0.09–0.23)
Total events: 14 (TUMT), 78 (sham)
Test for heterogeneity: χ2 = 15.97, df = 4 (p = 0.003), I2 = 75.0%
Test for overall effect: z = 8.06 (p < 0.00001)

0.001 0.01 0.1  1 10 100 1000
Favours TUMT Favours sham



Health Technology Assessment 2008; Vol. 12: No. 35

© Queen’s Printer and Controller of HMSO 2008. All rights reserved.

427

Review: BPE
Comparison: 02 TUMT vs sham
Outcome: 04 Qmax (ml/s)

Study or 
subcategory n

TUMT
Mean (SD) n

Sham
Mean (SD)

WMD (fixed) 
95% CI

Weight
%

WMD (fixed) 
95% CI

01 3 months
Bdesha 1994 22 14.60 (5.98) 18 9.80 (2.81) 8.91 4.80 (1.98–7.62)
Blute 1996 74 11.50 (4.00) 34 9.40 (3.70) 29.71 2.10 (0.56–3.64)
Larson 1998 102 11.70 (5.41) 37 9.20 (3.72) 27.82 2.50 (0.91–4.09)
Ogden 1993 21 13.00 (5.84) 19 9.20 (4.45) 6.90 3.80 (0.60–7.00)
Zerbib 1994 38 9.60 (5.80) 30 10.80 (5.40) 9.90 −1.20 (−3.87 to 1.47)
de Wildt 1996 45 13.40 (6.16) 43 9.60 (3.30) 16.77 3.80 (1.75–5.85)

Subtotal (95% CI) 302 181 100.00 2.53 (1.69–3.37)
Test for heterogeneity: χ2 = 12.36, df = 5 (p = 0.03), I2 = 59.6%
Test for overall effect: z = 5.89 (p < 0.00001)

02 6 months
Larson 1998 101 11.80 (5.89) 31 11.80 (3.98) 34.85 0.00 (−1.81 to 1.81)
Nawrocki 1997 38 9.94 (3.08) 40 9.49 (2.88) 65.15 0.45 (−0.87 to 1.77)

Subtotal (95% CI) 139 71 100.00 0.29 (−0.78 to 1.36)
Test for heterogeneity: χ2 = 0.15, df = 1 (p = 0.69), I2 = 0%
Test for overall effect: z = 0.54 (p = 0.59)

03 12 months
de Wildt 1996 33 13.40 (5.13) 13 10.50 (4.79) 100.00 2.90 (−0.24 to 6.04)

Subtotal (95% CI) 33 13 100.00 2.90 (−0.24 to 6.04)
Test for heterogeneity: not applicable
Test for overall effect: z = 1.81 (p = 0.07)

−10 −5  0  5  10
 Favours sham Favours TUMT

Review: BPE
Comparison: 02 TUMT vs sham
Outcome: 05 Voided volume (ml)

Study or 
subcategory n

TUMT
Mean (SD) n

Sham
Mean (SD)

WMD (fixed) 
95% CI

Weight
%

WMD (fixed) 
95% CI

01 3 months
Ogden 1993 21 269.00 (104.00) 19 258.00 (90.10) 34.26 11.00 (−49.17 to 71.17)
Zerbib 1994 38 154.00 (90.00) 30 166.00 (91.30) 65.74 −12.00 (−55.43 to 31.43)

Subtotal (95% CI) 59 49 100.00 −4.12 (−39.34 to 31.09)
Test for heterogeneity: χ2 = 0.37, df = 1 (p = 0.54), I2 = 0%
Test for overall effect: z = 0.23 (p = 0.82)

02 6 months
Nawrocki 1997 38 229.60 (71.80) 40 239.80 (67.05) 100.00 −10.20 (−41.07 to 20.67)

Subtotal (95% CI) 38 40 100.00 −10.20 (−41.07 to 20.67)
Test for heterogeneity: not applicable
Test for overall effect: z = 0.65 (p = 0.52)
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Review: BPE
Comparison: 02 TUMT vs sham
Outcome: 06 Residual volume (ml)

Study or 
subcategory n

TUMT
Mean (SD) n

Sham
Mean (SD)

WMD (fixed) 
95% CI

Weight
%

WMD (fixed) 
95% CI

01 3 months
Bdesha 1994 22 52.00 (43.07) 18 94.00 (49.79) 27.60 −42.00 (−71.21 to −12.79)
Blute 1996 71 145.50 (126.10) 33 147.20 (107.20) 10.71 −1.70 (−48.58 to 45.18)
Larson 1998 103 68.40 (80.00) 37 93.00 (109.86) 15.78 −24.60 (−63.22 to 14.02)
Ogden 1993 21 12.00 (32.73) 19 171.00 (110.08) 8.90 −159.00 (−210.44 to −107.56)
Zerbib 1994 38 67.00 (101.60) 30 81.20 (66.80) 14.58 −14.20 (−54.39 to 25.99)
de Wildt 1996 45 34.20 (46.88) 43 104.10 (98.19) 22.44 −69.90 (−102.29 to −37.51)

Subtotal (95% CI) 300 180 100.00 −47.56 (−62.90 to −32.21)
Test for heterogeneity: χ2 = 27.68, df = 5 (p < 0.0001), I2 = 81.9%
Test for overall effect: z = 6.08 (p < 0.00001)

02 6 months
Larson 1998 101 84.50 (85.63) 31 84.40 (74.28) 49.69 0.10 (−30.93 to 31.13)
Nawrocki 1997 38 85.80 (51.20) 40 106.30 (84.50) 50.31 −20.50 (−51.33 to 10.33)

Subtotal (95% CI) 139 71 100.00 −10.26 (−32.13 to 11.61)
Test for heterogeneity: χ2 = 0.85, df = 1 (p = 0.36), I2 = 0%
Test for overall effect: z = 0.92 (p = 0.36)

03 12 months
de Wildt 1996 33 49.70 (48.79) 13 56.30 (72.48) 100.00 −6.60 (−49.37 to 36.17)

Subtotal (95% CI) 33 13 100.00 −6.60 (−49.37 to 36.17)
Test for heterogeneity: not applicable
Test for overall effect: z = 0.30 (p = 0.76)

−100 −50  0  50  100
Favours TUMT Favours sham

Review: BPE
Comparison: 02 TUMT vs sham
Outcome: 08 Detrusor pressure (cmH2O)

Study or 
subcategory n

TUMT
Mean (SD) n

Sham
Mean (SD)

WMD (fixed) 
95% CI

Weight
%

WMD (fixed) 
95% CI

01 6 months
Nawrocki 1997 38 96.40 (34.66) 40 96.00 (30.16) 100.00 0.40 (−14.05 to 14.85)

Subtotal (95% CI) 38 40 100.00 0.40 (−14.05 to 14.85)
Test for heterogeneity: not applicable
Test for overall effect: z = 0.05 (p = 0.96)

−100 −50  0  50  100
 Favours TUMT  Favours sham

Review: BPE
Comparison: 02 TUMT vs sham
Outcome: 09 Prostate size (ml)

Study or 
subcategory n

TUMT
Mean (SD) n

Sham
Mean (SD)

WMD (fixed) 
95% CI

Weight
%

WMD (fixed) 
95% CI

01 6 months
Nawrocki 1997 38 45.60 (17.60) 40 48.90 (19.70) 100.00 −3.30 (−11.58 to 4.98)

Subtotal (95% CI) 38 40 100.00 −3.30 (−11.58 to 4.98)
Test for heterogeneity: not applicable
Test for overall effect: z = 0.78 (p = 0.43)
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Appendix 9.3: TUNA versus TURP

Review: BPE
Comparison: 03 TUNA vs TURP
Outcome: 01 IPSS/AUA

Study or 
subcategory n

TUNA
Mean (SD) n

TURP
Mean (SD)

WMD (random) 
95% CI

Weight
%

WMD (random) 
95% CI

01 3 months
Cimentepe 2003 26 9.70 (2.80) 33 8.30 (2.90) 55.55 1.40 (−0.06 to 2.86)
Hill 2004 59 10.10 (6.70) 47 9.40 (4.80) 44.45 0.70 (−1.49 to 2.89)

Subtotal (95% CI) 85 80 100.00 1.18 (−0.03 to 2.40)
Test for heterogeneity: χ2 = 0.27, df = 1 (p = 0.60), I2 = 0%
Test for overall effect: z = 1.91 (p = 0.06)

02 6 months
Hill 2004 59 11.00 (7.68) 47 8.40 (5.48) 100.00 2.60 (0.09–5.11)

Subtotal (95% CI) 59 47 100.00 2.60 (0.09–5.11)
Test for heterogeneity: not applicable
Test for overall effect: z = 2.03 (p = 0.04)

03 12 months
Hill 2004 56 11.70 (7.48) 44 7.80 (5.96) 100.00 3.90 (1.27–6.53)

Subtotal (95% CI) 56 44 100.00 3.90 (1.27–6.53)
Test for heterogeneity: not applicable
Test for overall effect: z = 2.90 (p = 0.004)

04 18 months
Cimentepe 2003 24 8.50 (3.20) 33 8.60 (1.80) 100.00 −0.10 (−1.52 to 1.32)

Subtotal (95% CI) 24 33 100.00 −0.10 (−1.52 to 1.32)
Test for heterogeneity: not applicable
Test for overall effect: z = 0.14 (p = 0.89)

05 2 years
Hill 2004 43 15.00 (8.50) 35 9.50 (6.50) 100.00 5.50 (2.17–8.83)

Subtotal (95% CI) 43 35 100.00 5.50 (2.17–8.83)
Test for heterogeneity: not applicable
Test for overall effect: z = 3.24 (p = 0.001)

06 3 years
Hill 2004 38 15.20 (8.01) 31 10.10 (7.80) 100.00 5.10 (1.35–8.85)

Subtotal (95% CI) 38 31 100.00 5.10 (1.35–8.85)
Test for heterogeneity: not applicable
Test for overall effect: z = 2.67 (p = 0.008)

07 5 years
Hill 2004 18 10.70 (5.90) 22 10.10 (7.50) 100.00 0.60 (−3.55 to 4.75)

Subtotal (95% CI) 18 22 100.00 0.60 (−3.55 to 4.75)
Test for heterogeneity: not applicable
Test for overall effect: z = 0.28 (p = 0.78)
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Review: BPE
Comparison: 03 TUNA vs TURP
Outcome: 03 Complications

Study or 
subcategory

TUNA
n/N

TURP
n/N

RR (fixed)
95% CI

Weight
%

RR (fixed)
95% CI

01 Blood transfusion
Cimentepe 2003 0/26 0/33 Not estimable
Hindley 2001 0/20 3/22 14.69 0.16 (0.01–2.85)
Kim 2006a 0/100 19/101 85.31 0.03 (0.00–0.42)

Subtotal (95% CI) 146 156 100.00 0.05 (0.01–0.32)
Total events: 0 (TUNA), 22 (TURP)
Test for heterogeneity: χ2 = 0.86, df = 1 (p = 0.35), I2 = 0%
Test for overall effect: z = 3.08 (p = 0.002)

02 Urinary tract infection
Cimentepe 2003 1/26 0/33 3.95 3.78 (0.16–89.09)
Hindley 2001 4/20 4/22 33.96 1.10 (0.32–3.83)
Kim 2006a 10/100 7/101 62.09 1.44 (0.57–3.64)

Subtotal (95% CI) 146 156 100.00 1.42 (0.69–2.91)
Total events: 15 (TUNA), 11 (TURP)
Test for heterogeneity: χ2 = 0.53, df = 2 (p = 0.77), I2 = 0%
Test for overall effect: z = 0.95 (p = 0.34)

03 Urinary retention
Cimentepe 2003 1/26 0/33 10.01 3.78 (0.16–89.09)
Kim 2006a 4/100 4/101 89.99 1.01 (0.26–3.93)

Subtotal (95% CI) 126 134 100.00 1.29 (0.38–4.32)
Total events: 5 (TUNA), 4 (TURP)
Test for heterogeneity: χ2 = 0.57, df = 1 (p = 0.45), I2 = 0%
Test for overall effect: z = 0.41 (p = 0.68)

04 Recatheterisation
Cimentepe 2003 1/26 0/33 9.03 3.78 (0.16–89.09)
Hindley 2001 1/20 0/22 9.74 3.29 (0.14–76.33)
Kim 2006a 4/100 4/101 81.23 1.01 (0.26–3.93)

Subtotal (95% CI) 146 156 100.00 1.48 (0.49–4.52)
Total events: 6 (TUNA), 4 (TURP)
Test for heterogeneity: χ2 = 0.89, df = 2 (p = 0.64), I2 = 0%
Test for overall effect: z = 0.69 (p = 0.49)

05 Clot retention
Hindley 2001 0/20 0/22 Not estimable

Subtotal (95% CI) 0 0 Not estimable
Total events: 0 (TUNA), 0 (TURP)
Test for heterogeneity: not applicable
Test for overall effect: not applicable

06 Incontinence
Cimentepe 2003 0/26 1/33 7.10 0.42 (0.02–9.90)
Hill 2004 2/65 12/56 68.95 0.14 (0.03–0.61)
Hindley 2001 0/20 0/22 Not estimable
Kim 2006a 0/100 4/101 23.95 0.11 (0.01–2.06)

Subtotal (95% CI) 211 212 100.00 0.16 (0.05–0.51)
Total events: 2 (TUNA), 17 (TURP)
Test for heterogeneity: χ2 = 0.44, df = 2 (p = 0.80), I2 = 0%
Test for overall effect: z = 3.07 (p = 0.002)

07 Stricture
Cimentepe 2003 0/26 2/33 15.84 0.25 (0.01–5.03)
Hill 2004 1/65 4/56 30.75 0.22 (0.02–1.87)
Kim 2006a 0/100 7/101 53.41 0.07 (0.00–1.16)

Subtotal (95% CI) 191 190 100.00 0.14 (0.03–0.62)
Total events: 1 (TUNA), 13 (TURP)
Test for heterogeneity: χ2 = 0.55, df = 2 (p = 0.76), I2 = 0%
Test for overall effect: z = 2.60 (p = 0.009)

08 Retrograde ejaculation
Cimentepe 2003 0/26 16/33 18.58 0.04 (0.00–0.61)
Hill 2004 0/65 23/56 32.07 0.02 (0.00–0.30)
Kim 2006a 5/100 39/101 49.35 0.13 (0.05–0.32)

Subtotal (95% CI) 191 190 100.00 0.08 (0.03–0.17)
Total events: 5 (TUNA), 78 (TURP)
Test for heterogeneity: χ2 = 2.59, df = 2 (p = 0.27), I2 = 22.7%
Test for overall effect: z = 6.26 (p < 0.00001)

09 Erectile dysfunction
Cimentepe 2003 0/26 4/33 13.36 0.14 (0.01–2.49)
Hill 2004 2/65 12/56 43.25 0.14 (0.03–0.61)
Kim 2006a 1/100 13/101 43.39 0.08 (0.01–0.58)

Subtotal (95% CI) 191 190 100.00 0.11 (0.04–0.34)
Total events: 3 (TUNA), 29 (TURP)
Test for heterogeneity: χ2 = 0.25, df = 2 (p = 0.88), I2 = 0%
Test for overall effect: z = 3.89 (p = 0.0001)

10 Reoperation
Cimentepe 2003 2/26 0/33 22.19 6.30 (0.32–125.71)
Hill 2004 9/65 1/56 53.87 7.75 (1.01–59.33)
Hindley 2001 2/20 0/22 23.93 5.48 (0.28–107.62)
Kim 2006a 0/100 0/101 Not estimable

Subtotal (95% CI) 211 212 100.00 6.89 (1.58–29.95)
Total events: 13 (TUNA), 1 (TURP)
Test for heterogeneity: χ2 = 0.04, df = 2 (p = 0.98), I2 = 0%
Test for overall effect: z = 2.57 (p = 0.01)
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Review: Surgery for men with BPE
Comparison: 03 TUNA vs TURP
Outcome: 04 Qmax (ml/s)

Study or 
subcategory n

TUNA
Mean (SD) n

TURP
Mean (SD)

WMD (fixed)
95% CI

Weight
%

WMD (fixed)
95% CI

01 3 months
Cimentepe 2003 26 16.70 (4.50) 33 23.10 (5.30) 100.00 −6.40 (−8.90 to −3.90)

Subtotal (95% CI) 26 33 100.00 −6.40 (−8.90 to −3.90)
Test for heterogeneity: not applicable
Test for overall effect: z = 5.01 (p < 0.00001)

02 6 months
Hindley 2001 20 9.80 (4.00) 22 18.40 (7.70) 100.00 −8.60 (−12.26 to −4.94)

Subtotal (95% CI) 20 22 100.00 −8.60 (−12.26 to −4.94)
Test for heterogeneity: not applicable
Test for overall effect: z = 4.60 (p < 0.00001)

03 12 months
Hill 2004 53 14.60 (7.28) 43 21.10 (8.50) 72.02 −6.50 (−9.71 to −3.29)
Hindley 2001 19 9.70 (5.00) 19 22.00 (10.30) 27.98 −12.30 (−17.45 to −7.15)

Subtotal (95% CI) 72 62 100.00 −8.12 (−10.85 to −5.40)
Test for heterogeneity: χ2 = 3.51, df = 1 (p = 0.06), I2 = 71.5%
Test for overall effect: z = 5.85 (p < 0.00001)

04 18 months
Cimentepe 2003 26 17.70 (4.20) 33 23.30 (4.90) 100.00 −5.60 (−7.92 to −3.28)

Subtotal (95% CI) 26 33 100.00 −5.60 (−7.92 to −3.28)
Test for heterogeneity: not applicable
Test for overall effect: z = 4.72 (p < 0.00001)

05 2 years
Hill 2004 33 21.30 (8.04) 40 12.50 (4.43) 57.38 8.80 (5.73–11.87)
Hindley 2001 19 8.60 (3.50) 19 18.10 (7.10) 42.62 −9.50 (−13.06 to −5.94)

Subtotal (95% CI) 52 59 100.00 1.00 (−1.32 to 3.32)
Test for heterogeneity: χ2 = 58.27, df = 1 (p < 0.00001), I2 = 98.3%
Test for overall effect: z = 0.84 (p = 0.40)

06 3 years
Hill 2004 33 13.00 (7.47) 26 19.10 (10.20) 100.00 −6.10 (−10.78 to −1.42)

Subtotal (95% CI) 33 26 100.00 −6.10 (−10.78 to −1.42)
Test for heterogeneity: not applicable
Test for overall effect: z = 2.56 (p = 0.01)

07 4 years
Hill 2004 18 11.70 (5.94) 18 11.70 (5.94) 100.00 0.00 (−3.88 to 3.88)

Subtotal (95% CI) 18 18 100.00 0.00 (−3.88 to 3.88)
Test for heterogeneity: not applicable
Test for overall effect: z = 0.00 (p = 1.00)

08 5 years
Hill 2004 13 11.40 (4.32) 15 18.60 (8.90) 100.00 −7.20 (−12.28 to −2.12)

Subtotal (95% CI) 13 15 100.00 −7.20 (−12.28 to −2.12)
Test for heterogeneity: not applicable
Test for overall effect: z = 2.78 (p = 0.005)
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Review: BPE
Comparison: 03 TUNA vs TURP
Outcome: 05 Residual volume (ml)

Study or 
subcategory n

TUNA
Mean (SD) n

TURP
Mean (SD)

WMD (fixed)
95% CI

Weight
%

WMD (fixed)
95% CI

01 3 months
Cimentepe 2003 26 45.30 (16.70) 33 32.40 (17.40) 100.00 12.90 (4.16–21.64)

Subtotal (95% CI) 26 33 100.00 12.90 (4.16–21.64)
Test for heterogeneity: not applicable
Test for overall effect: z = 2.89 (p = 0.004)

02 6 months
Hindley 2001 20 50.00 (44.00) 22 87.00 (74.00) 100.00 −37.00 (−73.44 to −0.56)

Subtotal (95% CI) 20 22 100.00 −37.00 (−73.44 to −0.56)
Test for heterogeneity: not applicable
Test for overall effect: z = 1.99 (p = 0.05)

03 12 months
Hill 2004 52 80.30 (79.30) 43 47.10 (45.90) 80.32 33.20 (7.65–58.75)
Hindley 2001 19 104.00 (109.00) 19 21.00 (36.00) 19.68 83.00 (31.38–134.62)

Subtotal (95% CI) 71 62 100.00 43.00 (20.10–65.90)
Test for heterogeneity: χ2 = 2.87, df = 1 (p = 0.09), I2 = 65.2%
Test for overall effect: z = 3.68 (p = 0.0002)

04 18 months
Cimentepe 2003 26 46.40 (17.50) 33 30.30 (18.70) 100.00 16.10 (6.83–25.37)

Subtotal (95% CI) 26 33 100.00 16.10 (6.83–25.37)
Test for heterogeneity: not applicable
Test for overall effect: z = 3.40 (p = 0.0007)

05 2 years
Hill 2004 40 74.10 (77.80) 31 34.60 (31.20) 70.57 39.50 (13.01–65.99)
Hindley 2001 19 89.00 (81.00) 19 32.00 (42.00) 29.43 57.00 (15.97–98.03)

Subtotal (95% CI) 59 50 100.00 44.65 (22.39–66.91)
Test for heterogeneity: χ2 = 0.49, df = 1 (p = 0.48), I2 = 0%
Test for overall effect: z = 3.93 (p < 0.0001)

06 3 years
Hill 2004 32 78.20 (77.45) 26 50.70 (53.03) 100.00 27.50 (−6.20 to 61.20)

Subtotal (95% CI) 32 26 100.00 27.50 (−6.20 to 61.20)
Test for heterogeneity: not applicable
Test for overall effect: z = 1.60 (p = 0.11)

07 4 years
Hill 2004 19 138.20 (199.20) 17 39.50 (54.01) 100.00 98.70 (5.52–191.88)

Subtotal (95% CI) 19 17 100.00 98.70 (5.52–191.88)
Test for heterogeneity: not applicable
Test for overall effect: z = 2.08 (p = 0.04)

08 5 years
Hill 2004 13 60.40 (78.60) 17 27.40 (32.57) 100.00 33.00 (−12.45 to 78.45)

Subtotal (95% CI) 13 17 100.00 33.00 (−12.45 to 78.45)
Test for heterogeneity: not applicable
Test for overall effect: z = 1.42 (p = 0.15)
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Review: Surgery for men with BPE
Comparison: 03 TUNA vs TURP
Outcome: 06 Detrusor pressure (cmH2O)

Study or 
subcategory n

TUNA
Mean (SD) n

TURP
Mean (SD)

WMD (fixed)
95% CI

Weight
%

WMD (fixed)
95% CI

01 6 months
Hindley 2001 20 70.00 (12.00) 22 44.00 (11.00) 100.00 26.00 (19.02–32.98)

Subtotal (95% CI) 20 22 100.00 26.00 (19.02–32.98)
Test for heterogeneity: not applicable
Test for overall effect: z = 7.30 (p < 0.00001)

02 24 months
Hindley 2001 12 71.00 (36.00) 9 36.00 (8.00) 100.00 35.00 (13.97–56.03)

Subtotal (95% CI) 12 9 100.00 35.00 (13.97–56.03)
Test for heterogeneity: not applicable
Test for overall effect: z = 3.26 (p = 0.001)
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Review: BPE
Comparison: 03 TUNA vs TURP
Outcome: 07 Prostate size (ml)

Study or 
subcategory n

TUNA
Mean (SD) n

TURP
Mean (SD)

WMD (fixed)
95% CI

Weight
%

WMD (fixed)
95% CI

01 18 months
Cimentepe 2003 26 41.90 (10.90) 33 34.30 (10.40) 100.00 7.60 (2.11–13.09)

Subtotal (95% CI) 26 33 100.00 7.60 (2.11–13.09)
Test for heterogeneity: not applicable
Test for overall effect: z = 2.71 (p = 0.007)
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Review: BPE
Comparison: 03 TUNA vs TURP
Outcome: 08 Quality of life

Study or 
subcategory n

TUNA
Mean (SD) n

TURP
Mean (SD)

WMD (fixed)
95% CI

Weight
%

WMD (fixed)
95% CI

01 3 months
Cimentepe 2003 16 2.10 (0.50) 33 1.90 (0.50) 100.00 0.20 (−0.10 to 0.50)

Subtotal (95% CI) 16 33 100.00 0.20 (−0.10 to 0.50)
Test for heterogeneity: not applicable
Test for overall effect: z = 1.31 (p = 0.19)

02 12 months
Hill 2004 55 4.30 (3.70) 45 3.70 (4.69) 100.00 0.60 (−1.08 to 2.28)

Subtotal (95% CI) 55 45 100.00 0.60 (−1.08 to 2.28)
Test for heterogeneity: not applicable
Test for overall effect: z = 0.70 (p = 0.48)

03 18 months
Hill 2004 26 1.80 (1.30) 33 1.70 (0.50) 100.00 0.10 (−0.43 to 0.63)

Subtotal (95% CI) 26 33 100.00 0.10 (−0.43 to 0.63)
Test for heterogeneity: not applicable
Test for overall effect: z = 0.37 (p = 0.71)

04 2 years
Hill 2004 43 4.30 (4.59) 33 3.70 (4.02) 100.00 0.60 (−1.34 to 2.54)

Subtotal (95% CI) 43 33 100.00 0.60 (−1.34 to 2.54)
Test for heterogeneity: not applicable
Test for overall effect: z = 0.61 (p = 0.54)

05 3 years
Hill 2004 40 5.40 (4.42) 32 4.70 (5.60) 100.00 0.70 (−1.68 to 3.08)

Subtotal (95% CI) 40 32 100.00 0.70 (−1.68 to 3.08)
Test for heterogeneity: not applicable
Test for overall effect: z = 0.58 (p = 0.56)

06 4 years
Hill 2004 22 5.20 (4.22) 21 3.70 (4.58) 100.00 1.50 (−1.14 to 4.14)

Subtotal (95% CI) 22 21 100.00 1.50 (−1.14 to 4.14)
Test for heterogeneity: not applicable
Test for overall effect: z = 1.12 (p = 0.26)

07 5 years
Hill 2004 18 4.30 (3.39) 22 3.80 (3.28) 100.00 0.50 (−1.58 to 2.58)

Subtotal (95% CI) 18 22 100.00 0.50 (−1.58 to 2.58)
Test for heterogeneity: not applicable
Test for overall effect: z = 0.47 (p = 0.64)
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Review: BPE
Comparison: 03 TUNA vs TURP
Outcome: 09 Duration of operation

Study or 
subcategory n

TUNA
Mean (SD) n

TURP
Mean (SD)

WMD (fixed)
95% CI

Weight
%

WMD (fixed)
95% CI

Cimentepe 2003 33 55.90 (12.40) 26 44.30 (7.80) 100.00 11.60 (6.41–16.79)

Total (95% CI) 33 26 100.00 11.60 (6.41–16.79)
Test for heterogeneity: not applicable
Test for overall effect: z = 4.38 (p < 0.0001)
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Appendix 9.4: Laser coagulation versus TURP

Review: BPE
Comparison: 04 Laser coagulation vs TURP
Outcome: 01 IPSS/AUA

Study or 
subcategory n

Laser
coagulation
Mean (SD) n

TURP
Mean (SD)

WMD (fixed) 
95% CI

Weight
%

WMD (fixed) 
95% CI

01 3 months
Aliaga 1998 18 4.80 (4.80) 21 8.60 (4.20) 48.12 −3.80 (−6.65 to −0.95)
Kabalin 1995 13 7.20 (6.13) 12 9.90 (9.00) 10.58 −2.70 (−8.79 to 3.39)
Martenson 1999 30 11.80 (6.90) 14 4.70 (4.00) 37.37 7.10 (3.86–10.34)
Suvakovic 1996 10 16.80 (15.00) 10 12.80 (5.90) 3.93 4.00 (−5.99 to 13.99)

Subtotal (95% CI) 71 57 100.00 0.70 (−1.28 to 2.68)
Test for heterogeneity: χ2 = 26.17, df = 3 (p < 0.00001), I2 = 88.5%
Test for overall effect: z = 0.69 (p = 0.49)

02 6 months
Aliage 1998 18 7.40 (4.20) 21 3.70 (3.80) 19.77 3.70 (1.17–6.23)
Kabalin 1995 11 4.60 (2.32) 10 5.70 (3.80) 17.06 −1.10 (−3.83 to 1.63)
Martenson 1999 30 10.30 (5.40) 14 3.80 (2.40) 23.84 6.50 (4.19–8.81)
McAllister 2000 76 7.90 (6.67) 75 5.90 (5.74) 32.18 2.00 (0.02–3.98)
Suvakovic 1996 9 8.00 (5.70) 9 8.50 (3.00) 7.15 −0.50 (−4.71 to 3.71)

Subtotal (95% CI) 144 129 100.00 2.70 (1.58–3.83)
Test for heterogeneity: χ2 = 21.21, df = 4 (p = 0.0003), I2 = 81.1%
Test for overall effect: z = 4.70 (p < 0.00001)

03 12 months
Kabalin 1995 10 4.30 (4.11) 10 6.30 (3.48) 18.96 −2.00 (−5.34 to 1.34)
Martenson 1999 21 12.40 (7.70) 10 3.50 (2.90) 15.00 8.90 (5.15–12.65)
McAllister 2000 75 7.70 (6.18) 75 5.10 (5.74) 57.96 2.60 (0.69–4.51)
Suvakovic 1996 9 10.00 (4.90) 9 7.20 (6.10) 8.08 2.80 (−2.31 to 7.91)

Subtotal (95% CI) 115 104 100.00 2.69 (1.24–4.14)
Test for heterogeneity: χ2 = 18.12, df = 3 (p = 0.0004), I2 = 83.4%
Test for overall effect: z = 3.63 (p = 0.0003)

04 18 months
Kabalin 1995 9 6.00 (3.90) 10 6.40 (4.11) 100.00 −0.40 (−4.00 to 3.20)

Subtotal (95% CI) 9 10 100.00 −0.40 (−4.00 to 3.20)
Test for heterogeneity: not applicable
Test for overall effect: z = 0.22 (p = 0.83)

05 2 years
Kabalin 1995 9 4.70 (5.10) 9 6.80 (5.10) 27.42 −2.10 (−6.81 to 2.61)
Martenson 1999 30 12.00 (4.90) 14 5.00 (4.40) 72.58 7.00 (4.10–9.90)

Subtotal (95% CI) 39 23 100.00 4.51 (2.04–6.97)
Test for heterogeneity: χ2 = 10.40, df = 1 (p = 0.001), I2 = 90.4%
Test for overall effect: z = 3.58 (p = 0.0003)

−10 −5  0  5  10
Favours

laser coagulation
 Favours TURP



Appendix 9

436

Review: BPE
Comparison: 04 Laser coagulation vs TURP
Outcome: 02 Complications

Study or 
subcategory

Laser
coagulation

n/N
TURP

n/N 95% CI % 95% CI

01 Haemorrhage
Chacko 2001 2/74 3/74 18.05 0.67 (0.11–3.87)
Costello 1995 0/37 1/34 9.40 0.31 (0.01–7.29)
Donovan 2000 0/117 2/117 15.04 0.20 (0.01–4.12)
Gujral 2000 0/38 6/44 36.32 0.09 (0.01–1.53)
McAllister 2000 0/76 3/75 21.20 0.14 (0.01–2.68)

Subtotal (95% CI) 342 344 100.00 0.24 (0.08–0.72)
Total events: 2 (Laser coagulation), 15 (TURP)
Test for heterogeneity: χ2 = 1.92, df = 4 (p = 0.75), I2 = 0%
Test for overall effect: z = 2.56 (p = 0.01)

02 Capsule perforation
Gujral 2000 0/38 1/44 100.00 0.38 (0.02–9.17)

Subtotal (95% CI) 38 44 100.00 0.38 (0.02–9.17)
Total events: 0 (Laser coagulation), 1 (TURP)
Test for heterogeneity: not applicable
Test for overall effect: z = 0.59 (p = 0.55)

03 Blood transfusion
Aliaga 1998 0/18 1/21 2.88 0.39 (0.02–8.93)
Chacko 2001 0/74 4/74 9.31 0.11 (0.01–2.03)
Costello 1995 0/34 3/37 6.94 0.16 (0.01–2.90)
Cowles 1995 0/56 2/59 5.04 0.21 (0.01–4.29)
Donovan 2000 1/117 1/117 2.07 1.00 (0.06–15.80)
Gujral 2000 0/38 3/44 6.72 0.16 (0.01–3.09)
Kabalin 1995 0/13 1/12 3.22 0.31 (0.01–6.94)
Kim 2006a 0/89 19/101 37.81 0.03 (0.00–0.47)
Kursh 2003 0/35 0/35 Not estimable
Martenson 1999 0/30 0/14 Not estimable
McAllister 2000 0/76 12/75 26.02 0.04 (0.00–0.66)

Subtotal (95% CI) 580 589 100.00 0.11 (0.04–0.26)
Total events: 1 (Laser coagulation), 46 (TURP)
Test for heterogeneity: χ2 = 5.30, df = 8 (p = 0.72), I2 = 0%
Test for overall effect: z = 4.81 (p < 0.00001)

04 Urinary tract infection
Costello 1995 1/34 4/37 12.35 0.27 (0.03–2.32)
Donovan 2000 3/117 2/117 6.45 1.50 (0.26–8.81)
Gujral 2000 1/38 2/44 5.97 0.58 (0.05–6.14)
Kim 2006a 7/89 7/101 21.14 1.13 (0.41–3.11)
Kursh 2003 7/35 4/35 12.89 1.75 (0.56–5.45)
Liedberg 2003 16/20 1/11 4.16 8.80 (1.34–57.76)
Martenson 1999 10/30 4/14 17.58 1.17 (0.44–3.08)
McAllister 2000 20/76 6/75 19.47 3.29 (1.40–7.73)

Subtotal (95% CI) 439 434 100.00 1.84 (1.22–2.79)
Total events: 65 (Laser coagulation), 30 (TURP)
Test for heterogeneity: χ2 = 10.21, df = 7 (p = 0.18), I2 = 31.4%
Test for overall effect: z = 2.88 (p = 0.004)

05 Urinary retention
Cowles 1995 17/56 5/59 53.41 3.58 (1.42–9.06)
Kim 2006a 2/89 4/101 41.10 0.57 (0.11–3.02)
Suvakovic 1996 1/10 0/10 5.48 3.00 (0.14–65.90)

Subtotal (95% CI) 155 170 100.00 2.31 (1.11–4.80)
Total events: 20 (Laser coagulation), 9 (TURP)
Test for heterogeneity: χ2 = 3.59, df = 2 (p = 0.17), I2 = 44.3%
Test for overall effect: z = 2.25 (p = 0.02)
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06 Clot retentin
Cowles 1995 0/56 3/59 37.56 0.15 (0.01–2.85)
Liedberg 2003 1/20 0/11 7.01 1.71 (0.08–38.86)
Martenson 1999 0/30 0/14 Not estimable
McAllister 2000 1/76 5/75 55.43 0.20 (0.02–1.65)

Subtotal (95% CI) 182 159 100.00 0.29 (0.07–1.13)
Total events: 2 (Laser coagulation), 8 (TURP)
Test for heterogeneity: χ2 = 1.57, df = 2 (p = 0.46), I2 = 0%
Test for overall effect: z = 1.79 (p = 0.07)

07 TUR syndrome
Chacko 2001 0/74 2/74 38.51 0.20 (0.01–4.10)
Cowles 1995 0/56 2/59 37.52 0.21 (0.01–4.29)
Kabalin 1995 0/13 1/12 23.96 0.31 (0.01–6.94)

Subtotal (95% CI) 143 145 100.00 0.23 (0.04–1.34)
Total events: 0 (Laser coagulation), 5 (TURP)
Test for heterogeneity: χ2 = 0.05, df = 2 (p = 0.98), I2 = 0%
Test for overall effect: z = 1.64 (p = 0.10)

08 Cardiovascular events
Chacko 2001 0/56 1/59 18.30 0.35 (0.01–8.44)
Cowles 1995 0/74 2/74 31.30 0.20 (0.01–4.10)
McAllister 2000 2/76 4/75 50.41 0.49 (0.09–2.61)

Subtotal (95% CI) 206 208 100.00 0.38 (0.10–1.39)
Total events: 2 (Laser coagulation), 7 (TURP)
Test for heterogeneity: χ2 = 0.27, df = 2 (p = 0.87), I2 = 0%
Test for overall effect: z = 1.46 (p = 0.14)

09 Mortality
Chacko 2001 2/74 4/74 44.35 0.50 (0.09–2.65)
Donovan 2000 5/117 0/117 5.54 11.00 (0.62–196.70)
Gujral 2000 0/38 1/44 15.44 0.38 (0.02–9.17)
Kabalin 1995 1/13 0/12 5.75 2.79 (0.12–62.48)
Kursh 2003 0/35 2/32 28.92 0.18 (0.01–3.68)

Subtotal (95% CI) 277 279 100.00 1.10 (0.45–2.69)
Total events: 8 (Laser coagulation), 7 (TURP)
Test for heterogeneity: χ2 = 5.45, df = 4 (p = 0.24), I2 = 26.6%
Test for overall effect: z = 0.22 (p = 0.83)

Review: BPE
Comparison: 04 Laser coagulation vs TURP
Outcome: 02 Complications

Study or 
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Laser
coagulation
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n/N 95% CI % 95% CI
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Review: BPE
Comparison: 04 Laser coagulation vs TURP
Outcome: 02 Complications

Study or 
subcategory

Laser
coagulation

n/N
TURP

n/N
RR (fixed) 

95% CI
Weight

%
RR (fixed) 

95% CI

10 Urinary incontinence
Chacko 2001 0/74 3/74 27.66 0.14 (0.01–2.72)
Cowles 1995 0/56 2/59 19.25 0.21 (0.01–4.29)
Kim 2006a 0/89 4/101 33.34 0.13 (0.01–2.31)
Kursh 2003 0/35 2/35 19.76 0.20 (0.01–4.02)
Martenson 1999 0/30 0/14 Not estimable

Subtotal (95% CI) 284 283 100.00 0.16 (0.04–0.71)
Total events: 0 (Laser coagulation), 11 (TURP)
Test for heterogeneity: χ2 = 0.08, df = 3 (p = 0.99), I2 = 0%
Test for overall effect: z = 2.41 (p = 0.02)

11 Septicaemia
Chacko 2001 3/74 4/74 43.10 0.75 (0.17–3.24)
Donovan 2000 0/117 2/117 26.94 0.20 (0.01–4.12)
Gujral 2000 1/38 3/44 29.96 0.39 (0.04–3.56)

Subtotal (95% CI) 229 235 100.00 0.49 (0.16–1.49)
Total events: 4 (Laser coagulation), 9 (TURP)
Test for heterogeneity: χ2 = 0.70, df = 2 (p = 0.70), I2 = 0%
Test for overall effect: z = 1.26 (p = 0.21)

12 Stricture
Costello 1995 2/34 2/37 9.69 1.09 (0.16–7.30)
Cowles 1995 0/56 9/59 46.85 0.06 (0.00–0.93)
Kabalin 1995 0/13 1/12 7.87 0.31 (0.01–6.94)
Kim 2006a 0/89 7/101 35.59 0.08 (0.00–1.30)
Liedberg 2003 0/20 0/11 Not estimable

Subtotal (95% CI) 212 220 100.00 0.18 (0.06–0.56)
Total events: 2 (Laser coagulation), 19 (TURP)
Test for heterogeneity: χ2 = 4.54, df = 3 (p = 0.21), I2 = 33.9%
Test for overall effect: z = 2.97 (p = 0.003)

13 Retrograde ejaculation
Costello 1995 2/16 8/11 12.69 0.17 (0.04–0.66)
Kabalin 1995 1/12 9/10 13.14 0.09 (0.01–0.61)
Kim 2006a 4/89 39/101 48.91 0.12 (0.04–0.31)
Liedberg 2003 1/20 3/11 5.18 0.18 (0.02–1.56)
McAllister 2000 9/24 15/24 20.08 0.60 (0.33–1.10)

Subtotal (95% CI) 161 157 100.00 0.22 (0.14–0.35)
Total events: 17 (Laser coagulation), 74 (TURP)
Test for heterogeneity: χ2 = 13.16, df = 4 (p = 0.01), I2 = 69.6%
Test for overall effect: z = 6.29 (p < 0.00001)

14 Erectile dysfunction
Costello 1995 0/16 0/11 Not estimable
Cowles 1995 3/56 2/59 10.02 1.58 (0.27–9.11)
Kim 2006a 0/89 13/101 65.11 0.04 (0.00–0.70)

 Martenson 1999Martenson 1999 0/28 3/12 24.87 0.06 (0.00–1.15)–1.15)1.15)
Subtotal (95% CI) 189 183 100.00 0.20 (0.07–0.58)–0.58)0.58)
Total events: 3 (Laser coagulation), 18 (TURP)
Test for heterogeneity: χ2 = 7.11, df = 2 (p = 0.03), I2 = 71.9%
Test for overall effect: z = 2.99 (p = 0.003)
15 Rehospitalisation
 Liedberg 2003Liedberg 2003 1/20 0/11 100.00 1.71 (0.08–38.86)–38.86)38.86)
Subtotal (95% CI) 20 11 100.00 1.71 (0.08–38.86)–38.86)38.86)
Total events: 1 (Laser coagulation), 0 (TURP)
Test for heterogeneity: not applicable
Test for overall effect: z = 0.34 (p = 0.74)

16 Reoperation
Chacko 2001 7/74 1/74 9.10 7.00 (0.88–55.49)
Costello 1995 5/34 2/37 17.44 2.72 (0.56–13.11)
Cowles 1995 2/56 0/59 4.43 5.26 (0.26–107.27)
Gujral 2000 3/38 4/44 33.75 0.87 (0.21–3.64)
Kabalin 1995 2/13 1/12 9.47 1.85 (0.19–17.84)
Kim 2006a 1/89 0/101 4.27 3.40 (0.14–82.42)

 Kursh 2003Kursh 2003 6/35 0/35 4.55 13.00 (0.76–222.31)–222.31)222.31)
 Martenson 1999Martenson 1999 6/30 1/14 12.41 2.80 (0.37–21.10)–21.10)21.10)
 McAllister 2000McAllister 2000 3/76 0/75 4.58 6.91 (0.36–131.50)–131.50)131.50)
Subtotal (95% CI) 445 451 100.00 3.21 (1.65–6.24)
Total events: 35 (Laser coagulation), 9 (TURP)
Test for heterogeneity: χ2 = 5.33, df = 8 (p = 0.72), I2 = 0%
Test for overall effect: z = 3.45 (p = 0.0006)
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Review: BPE
Comparison: 04 Laser coagulation vs TURP
Outcome: 04 Qmax (ml/s)

Study or 
subcategory n

Laser coagulation
Mean (SD) n

TURP
Mean (SD)

WMD (fixed) 
95% CI

Weight
%

WMD (fixed) 
95% CI

01 3 months
Aliaga 1998 18 10.50 (5.00) 21 18.60 (8.50) 19.73 −8.10 (−12.41 to −3.79)
Kabalin 1995 13 18.70 (5.97) 12 21.70 (8.85) 10.28 −3.00 (−8.97 to 2.97)

 Martenson 1999Martenson 1999 30 18.90 (3.10) 14 25.80 (9.70) 13.53 −6.90 (−12.10 toto −1.70)
 McAllister 2000McAllister 2000 76 15.90 (10.23) 75 21.30 (10.16) 34.61 −5.40 (−8.65 toto −2.15)
 Suvakovic 1996Suvakovic 1996 10 14.80 (5.40) 10 17.80 (3.80) 21.85 −3.00 (−7.09 to 1.09)to 1.09)1.09)
Subtotal (95% CI) 147 132 100.00 −5.36 (−7.28 to −3.45)
Test for heterogeneity: χ2 = 3.77, df = 4 (p = 0.44), I2 = 0%
Test for overall effect: z = 5.50 (p < 0.00001)

02 6 months
Aliaga 1998 18 10.50 (4.60) 21 20.60 (10.10) 11.39 −10.10 (−14.91 to −5.29)
Kabalin 1995 18 10.50 (4.60) 10 20.60 (10.10) 6.04 −10.10 (−16.71 to −3.49)

 Martenson 1999Martenson 1999 30 11.10 (4.50) 14 18.20 (6.60) 18.15 −7.10 (−10.91 toto −3.29)
 McAllister 2000McAllister 2000 76 15.60 (8.45) 75 19.90 (11.04) 26.80 −4.30 (−7.44 toto −1.16)
 Suvakovic 1996Suvakovic 1996 10 19.00 (0.80) 10 16.20 (4.20) 37.60 2.80 (0.15–5.45)
Subtotal (95% CI) 152 130 100.00 −3.15 (−4.77 to −1.52)
Test for heterogeneity: χ2 = 36.26, df = 4 (p < 0.00001), I2 = 89.0%
Test for overall effect: z = 3.80 (p = 0.0001)

03 12 months
Kabalin 1995 11 20.50 (4.74) 10 21.60 (6.96) 14.85 −1.10 (−6.24 to 4.04)
Martenson 1999 30 11.90 (5.50) 14 25.40 (11.10) 10.42 −13.50 (−19.64 to −7.36)
McAllister 2000 76 15.40 (8.01) 75 21.80 (14.58) 27.80 −6.40 (−10.16 to −2.64)
Suvakovic 1996 10 12.60 (3.70) 9 15.20 (2.70) 46.93 −2.60 (−5.49 to 0.29)

Subtotal (95% CI) 127 108 100.00 −4.57 (−6.55 to −2.59)
Test for heterogeneity: χ2 = 12.57, df = 3 (p = 0.006), I2 = 76.1%
Test for overall effect: z = 4.52 (p < 0.00001)

05 18 months
Kabalin 1995 9 20.00 (5.70) 10 21.20 (9.17) 100.00 −1.20 (−7.99 to 5.59)

Subtotal (95% CI) 9 10 100.00 −1.20 (−7.99 to 5.59)
Test for heterogeneity: not applicable
Test for overall effect: z = 0.35 (p = 0.73)

06 24 months
 Kabalin 1995Kabalin 1995 9 23.60 (7.20) 9 18.80 (5.10) 61.90 4.80 (−0.96 to 10.56)to 10.56)10.56)
 Martenson 1999Martenson 1999 30 10.30 (4.40) 14 20.10 (13.70) 38.10 −9.80 (−17.15 toto −2.45)
Subtotal (95% CI) 39 23 100.00 −0.76 (−5.30 to 3.77)to 3.77)3.77)
Test for heterogeneity: χ2 = 9.39, df = 1 (p = 0.002), I2 = 89.3%
Test for overall effect: z = 0.33 (p = 0.74)
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Review: BPE
Comparison: 04 Laser coagulation vs TURP
Outcome: 05 Total voided volume (ml)

Study or 
subcategory n

Laser 
coagulation
Mean (SD) n

TURP
Mean (SD)

WMD (fixed) 
95% CI

Weight
%

WMD (fixed) 
95% CI

01 3 months
 Martenson 1999Martenson 1999 30 206.00 (115.00) 14 309.00 (163.00) 10.20 −103.00 (−197.78 to −8.22)
 McAllister 2000McAllister 2000 76 274.70 (13.32) 75 266.40 (140.50) 89.80 8.30 (−23.64 to 40.24)
Subtotal (95% CI) 106 89 100.00 −3.05 (−33.32 to 27.22)
Test for heterogeneity: χ2 = 4.76, df = 1 (p = 0.03), I2 = 79.0%
Test for overall effect: z = 0.20 (p = 0.84)

02 6 months
Martenson 1999 30 244.00 (121.00) 14 210.00 (151.00) 20.84 34.00 (−56.17 to 124.17)to 124.17)124.17)
McAllister 2000 76 274.70 (136.10) 75 261.80 (153.32) 79.16 12.90 (−33.36 to 59.16)to 59.16)59.16)

Subtotal (95% CI) 106 89 100.00 17.30 (−23.87 to 58.46)to 58.46)58.46)
Test for heterogeneity: χ2 = 0.17, df = 1 (p = 0.68), I2 = 0%
Test for overall effect: z = 0.82 (p = 0.41)

03 12 months
Martenson 1999 30 218.00 (110.00) 14 358.00 (225.00) 14.62 −140.00 (−264.26 toto −15.74)
McAllister 2000 76 247.20 (132.55) 75 294.70 (185.13) 85.38 −47.50 (−98.92 to 3.92)to 3.92)3.92)

Subtotal (95% CI) 106 89 100.00 −61.02 (−108.53 toto −13.51)
Test for heterogeneity: χ2 = 1.82, df = 1 (p = 0.18), I2 = 45.0%
Test for overall effect: z = 2.52 (p = 0.01)

04 24 months
Martenson 1999 30 237.00 (158.00) 14 266.00 (146.00) 100.00 −29.00 (−124.11 to 66.11)to 66.11)66.11)

Subtotal (95% CI) 30 14 100.00 −29.00 (−124.11 to 66.11)to 66.11)66.11)
Test for heterogeneity: not applicable
Test for overall effect: z = 0.60 (p = 0.55)
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Review: BPE
Comparison: 04 Laser coagulation vs TURP
Outcome: 06 Residual volume (ml)

Study or 
subcategory n

Laser
coagulation
Mean (SD) n

TURP
Mean (SD)

WMD (fixed) 
95% CI

Weight
%

WMD (fixed) 
95% CI

01 3 months
Aliaga 1998 18 54.00 (47.00) 21 76.00 (97.00) 16.64 −22.00 (−68.83 to 24.83)to 24.83)24.83)
Kabalin 1995 13 185.00 (187.49) 12 145.00 (93.50) 2.77 40.00 (−74.83 to 154.83)to 154.83)154.83)

 Martenson 1999Martenson 1999 30 58.00 (103.00) 14 12.00 (19.00) 25.04 46.00 (7.82–84.18)
 McAllister 2000McAllister 2000 76 70.30 (84.50) 75 62.10 (80.42) 52.72 8.20 (−18.11 to 34.51)
 Suvakovic 1996Suvakovic 1996 10 51.90 (50.80) 10 21.50 (176.00) 2.83 30.40 (−83.14 to 143.94)
Subtotal (95% CI) 147 132 100.00 14.15 (−4.96 to 33.25)to 33.25)33.25)
Test for heterogeneity: χ2 = 5.43, df = 4 (p = 0.25), I2 = 26.4%
Test for overall effect: z = 1.45 (p = 0.15)

02 6 months
 Kabalin 1995Kabalin 1995 11 112.00 (89.55) 10 121.00 (75.80) 7.05 −9.00 (−79.76 to 61.76)
 Martenson 1999Martenson 1999 30 60.00 (56.00) 14 14.00 (27.00) 58.72 46.00 (21.47–70.53)
 McAllister 2000McAllister 2000 76 90.11 (125.43) 75 56.80 (68.04) 34.22 33.31 (1.18–65.44)
Subtotal (95% CI) 117 99 100.00 37.78 (18.98–56.57)
Test for heterogeneity: χ2 = 2.18, df = 2 (p = 0.34), I2 = 8.4%
Test for overall effect: z = 3.94 (p < 0.0001)

03 12 months
 Kabalin 1995Kabalin 1995 10 140.00 (113.84) 10 152.00 (151.79) 2.70 −12.00 (−129.60 to 105.60)
 Martenson 1999Martenson 1999 30 59.00 (77.00) 14 14.00 (21.00) 42.48 45.00 (15.33–74.67)
 McAllister 2000McAllister 2000 76 69.20 (93.85) 75 45.90 (68.00) 54.82 23.30 (−2.82 to 49.42)
Subtotal (95% CI) 116 99 100.00 31.56 (12.23–50.90)
Test for heterogeneity: χ2 = 1.70, df = 2 (p = 0.43), I2 = 0%
Test for overall effect: z = 3.20 (p = 0.001)

04 18 months
Kabalin 1995 10 154.00 (120.17) 10 143.00 (135.98) 100.00 11.00 (−101.47 to 123.47)to 123.47)123.47)

Subtotal (95% CI) 10 10 100.00 11.00 (−101.47 to 123.47)to 123.47)123.47)
Test for heterogeneity: not applicable
Test for overall effect: z = 0.19 (p = 0.85)

05 24 months
 Kabalin 1995Kabalin 1995 9 148.00 (84.00) 9 103.00 (66.00) 49.85 45.00 (−24.79 to 114.79)
 Martenson 1999Martenson 1999 30 94.00 (128.00) 14 63.00 (100.00) 50.15 31.00 (−38.58 to 100.58)
Subtotal (95% CI) 39 23 100.00 37.98 (−11.30 to 87.26)
Test for heterogeneity: χ2 = 0.08, df = 1 (p = 0.78), I2 = 0%
Test for overall effect: z = 1.51 (p = 0.13)
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Review: BPE
Comparison: 04 Laser coagulation vs TURP
Outcome: 07 Detrusor pressure (cmH2O)

Study or 
subcategory n

Laser
coagulation
Mean (SD) n

TURP
Mean (SD)

WMD (fixed) 
95% CI

Weight
%

WMD (fixed) 
95% CI

01 12 months
Kabalin 1995 10 54.60 (21.82) 10 58.70 (15.49) 100.00 −4.10 (−20.69 to 12.49)

Subtotal (95% CI) 10 10 100.00 −4.10 (−20.69 to 12.49)to 12.49)12.49)
Test for heterogeneity: not applicable
Test for overall effect: z = 0.48 (p = 0.63)
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Review: BPE
Comparison: 04 Laser coagulation vs TURP
Outcome: 08 Prostate size (ml)

Study or 
subcategory n

Laser
coagulation
Mean (SD) n

TURP
Mean (SD)

WMD (fixed) 
95% CI

Weight
%

WMD (fixed) 
95% CI

01 6 months
Martenson 1999 30 40.00 (21.00) 17 28.00 (11.00) 100.00 12.00 (2.85–21.15)

Subtotal (95% CI) 30 17 100.00 12.00 (2.85–21.15)
Test for heterogeneity: not applicable
Test for overall effect: z = 2.57 (p = 0.01)

02 12 months
Kabalin 1995 13 28.80 (16.22) 10 13.70 (14.23) 100.00 15.10 (2.63–27.57)

Subtotal (95% CI) 13 10 100.00 15.10 (2.63–27.57)
Test for heterogeneity: not applicable
Test for overall effect: z = 2.37 (p = 0.02)
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Review: BPE
Comparison: 04 Laser coagulation vs TURP
Outcome: 09 Quality of Life

Study or 
subcategory n

Laser coagulation
Mean (SD) n

TURP
Mean (SD)

WMD (fixed)
95% CI

Weight
%

WMD (fixed)
95% CI

01 3 months
Martenson 1999 30 2.30 (1.40) 14 0.90 (1.30) 100.00 1.40 (0.55–2.25)

Subtotal (95% CI) 30 14 100.00 1.40 (0.55–2.25)
Test for heterogeneity: not applicable
Test for overall effect: z = 3.25 (p = 0.001)

02 6 months
Martenson 1999 30 2.20 (1.40) 14 0.50 (0.70) 100.00 1.70 (1.08–2.32)

Subtotal (95% CI) 30 14 100.00 1.70 (1.08–2.32)
Test for heterogeneity: not applicable
Test for overall effect: z = 5.37 (p < 0.00001)

03 12 months
Martenson 1999 30 2.20 (1.50) 14 0.60 (0.80) 100.00 1.60 (0.92–2.28)

Subtotal (95% CI) 30 14 100.00 1.60 (0.92–2.28)
Test for heterogeneity: not applicable
Test for overall effect: z = 4.61 (p < 0.00001)

04 2 years
Martenson 1999 30 2.20 (1.50) 14 0.70 (0.90) 100.00 1.50 (0.79–2.21)

Subtotal (95% CI) 30 14 100.00 1.50 (0.79–2.21)
Test for heterogeneity: not applicable
Test for overall effect: z = 4.12 (p < 0.0001)
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Review: BPE
Comparison: 04 Laser coagulation vs TURP
Outcome: 10 Change in quality of life

Study or 
subcategory n

Laser coagulation
Mean (SD) n

TURP
Mean (SD)

WMD (fixed)
95% CI

Weight
%

WMD (fixed)
95% CI

01 7.5 months
Chacko 2001 49 −3.10 (1.96) 45 −3.42 (1.59) 26.83 0.32 (−0.40 to 1.04)
Donovan 2000 93 −1.90 (1.72) 85 −2.20 (1.65) 56.56 0.30 (−0.20 to 0.80)
Gujral 2000 30 −2.80 (1.80) 33 −3.20 (1.90) 16.61 0.40 (−0.51 to 1.31)

Subtotal (95% CI) 172 163 100.00 0.32 (−0.05 to 0.69)
Test for heterogeneity: χ2 = 0.04, df = 2 (p = 0.98), I2 = 0%
Test for overall effect: z = 1.69 (p = 0.09)
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Review: BPE
Comparison: 04 Laser coagulation vs TURP
Outcome: 12 Duration of operation

Study or 
subcategory n

Laser coagulation
Mean (SD) n

TURP
Mean (SD)

WMD (fixed)
95% CI

Weight
%

WMD (fixed)
95% CI

Cowles 1995 56 23.40 (11.10) 59 45.20 (21.50) 53.59 −21.80 (−28.01 to −15.59)
Suvakovic 1996 10 18.90 (8.80) 10 20.10 (6.20) 46.41 −1.20 (−7.87 to 5.47)

Total (95% CI) 66 69 100.00 −12.24 (−16.78 to −7.69)
Test for heterogeneity: χ2 = 19.63, df = 1 (p < 0.00001), I2 = 94.9%
Test for overall effect: z = 5.28 (p < 0.00001)
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Review: BPE
Comparison: 04 Laser coagulation vs TURP
Outcome: 13 Hospital stay (days)

Study or 
subcategory n

Laser coagulation
Mean (SD) n

TURP
Mean (SD)

WMD (fixed)
95% CI

Weight
%

WMD (fixed)
95% CI

Cowles 1995 56 1.80 (1.10) 59 3.10 (0.90) 90.20 −1.30 (−1.67 to −0.93)
McAllister 2000 76 2.70 (2.22) 75 4.30 (4.42) 9.80 −1.60 (−2.72 to −0.48)

Total (95% CI) 132 134 100.00 −1.33 (−1.68 to −0.98)
Test for heterogeneity: χ2 = 0.25, df = 1 (p = 0.62), I2 = 0%
Test for overall effect: z = 7.45 (p < 0.00001)
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Appendix 9.5: TUIP versus TURP

Review: BPE
Comparison: 05 TUIP vs TURP
Outcome: 01 IPSS/AUA

Study or 
subcategory n

TUIP
Mean (SD) n

TURP
Mean (SD)

WMD (fixed)
95% CI

Weight
%

WMD (fixed)
95% CI

01 3 months
Aliaga 1998 20 4.30 (4.50) 21 4.80 (4.80) 100.00 −0.50 (−3.35 to 2.35)

Subtotal (95% CI) 20 21 100.00 −0.50 (−3.35 to 2.35)
Test for heterogeneity: not applicable
Test for overall effect: z = 0.34 (p = 0.73)

02 6 months
Aliaga 1998 20 5.70 (6.20) 21 3.70 (3.80) 100.00 2.00 (−1.17 to 5.17)

Subtotal (95% CI) 20 21 100.00 2.00 (−1.17 to 5.17)
Test for heterogeneity: not applicable
Test for overall effect: z = 1.24 (p = 0.22)

03 12 months
Trocz 2002 50 4.10 (1.80) 50 5.10 (1.90) 100.00 −1.00 (−1.73 to −0.27)

Subtotal (95% CI) 50 50 100.00 −1.00 (−1.73 to −0.27)
Test for heterogeneity: not applicable
Test for overall effect: z = 2.70 (p = 0.007)
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Review: BPE
Comparison: 05 TUIP vs TURP
Outcome: 02 Madsen–Iversen

Study or 
subcategory n

TUIP
Mean (SD) n

TURP
Mean (SD)

WMD (fixed) 
95% CI

Weight
%

WMD (fixed) 
95% CI

01 12 months
Saporta 1996 17 5.29 (2.55) 20 4.95 (3.31) 100.00 0.34 (−1.55 to 2.23)

Subtotal (95% CI) 17 20 100.00 0.34 (−1.55 to 2.23)
Test for heterogeneity: not applicable
Test for overall effect: z = 0.35 (p = 0.72)

02 3 years
Saporta 1996 17 7.00 (2.64) 19 5.79 (3.70) 100.00 1.21 (−0.87 to 3.29)

Subtotal (95% CI) 17 19 100.00 1.21 (−0.87 to 3.29)
Test for heterogeneity: not applicable
Test for overall effect: z = 1.14 (p = 0.26)
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Review: BPE
Comparison: 05 TUIP vs TURP
Outcome: 03 Complications

Study or 
subcategory

TUIP
n/N

TURP
n/N

RR (fixed)
95% CI

Weight
%

RR (fixed)
95% CI

01 Haemorrhage
Li 1987 0/29 0/30 Not estimable
Soonawalla 1992 0/110 3/110 100.00 0.14 (0.01–2.73)

Subtotal (95% CI) 139 140 100.00 0.14 (0.01–2.73)
Total events: 0 (TUIP), 3 (TURP)
Test for heterogeneity: not applicable
Test for overall effect: z = 1.29 (p = 0.20)

02 Perforation
Soonawalla 1992 2/110 3/110 100.00 0.67 (0.11–3.91)

Subtotal (95% CI) 110 110 100.00 0.67 (0.11–3.91)
Total events: 2 (TUIP), 3 (TURP)
Test for heterogeneity: not applicable
Test for overall effect: z = 0.45 (p = 0.65)

03 Blood transfusion
Aliaga 1998 0/20 1/21 1.87 0.35 (0.02–8.10)
Dorflinger 1992 0/29 4/31 5.57 0.12 (0.01–2.11)
Hellstrom 1986 0/11 0/13 Not estimable
Jahnson 1998 0/43 1/42 1.94 0.33 (0.01–7.78)
Li 1987 2/29 13/30 16.34 0.16 (0.04–0.64)
Nielsen 1998 1/24 20/25 25.05 0.05 (0.01–0.36)
Soonawalla 1992 0/110 38/110 49.23 0.01 (0.00–0.21)

Subtotal (95% CI) 266 272 100.00 0.06 (0.03–0.16)
Total events: 3 (TUIP), 77 (TURP)
Test for heterogeneity: χ2 = 5.18, df = 5 (p = 0.39), I2 = 3.5%
Test for overall effect: z = 6.09 (p < 0.00001)

04 Urinary tract infection
Soonawalla 1992 5/110 2/110 100.00 2.50 (0.50–12.61)

Subtotal (95% CI) 110 110 100.00 2.50 (0.50–12.61)
Total events: 5 (TUIP), 2 (TURP)
Test for heterogeneity: not applicable
Test for overall effect: z = 1.11 (p = 0.27)

05 Urinary retention
Jahnson 1998 0/43 1/42 25.26 0.33 (0.01–7.78)
Li 1987 0/29 0/30 Not estimable
Nielsen 1998 3/24 0/25 8.16 7.28 (0.40–133.89)
Soonawalla 1992 7/110 4/110 66.58 1.75 (0.53–5.81)

Subtotal (95% CI) 206 207 100.00 1.84 (0.70–4.86)
Total events: 10 (TUIP), 5 (TURP)
Test for heterogeneity: χ2 = 2.01, df = 2 (p = 0.37), I2 = 0.4%
Test for overall effect: z = 1.23 (p = 0.22)

06 Recatheterisation
Hellstrom 1986 0/11 1/13 36.02 0.39 (0.02–8.69)
Li 1987 0/29 2/30 63.98 0.21 (0.01–4.13)

Subtotal (95% CI) 40 43 100.00 0.27 (0.03–2.31)
Total events: 0 (TUIP), 3 (TURP)
Test for heterogeneity: χ2 = 0.08, df = 1 (p = 0.77), I2 = 0%
Test for overall effect: z = 1.19 (p = 0.23)

07 Clot retention
Li 1987 0/29 0/30 Not estimable
Nielsen 1998 1/24 1/25 100.00 1.04 (0.07–15.73)

Subtotal (95% CI) 53 55 100.00 1.04 (0.07–15.73)
Total events: 1 (TUIP), 1 (TURP)
Test for heterogeneity: not applicable
Test for overall effect: z = 0.03 (p = 0.98)

08 TUR syndrome
Li 1987 0/29 0/30 Not estimable
Soonawalla 1992 0/110 7/110 100.00 0.07 (0.00–1.15)

Subtotal (95% CI) 139 140 100.00 0.07 (0.00–1.15)
Total events: 0 (TUIP), 7 (TURP)
Test for heterogeneity: not applicable
Test for overall effect: z = 1.86 (p = 0.06)

09 Cardiovascular events
Christensen 1990 0/38 0/38 Not estimable
Jahnson 1998 0/43 1/42 50.78 0.33 (0.01–7.78)
Li 1987 0/29 0/30 Not estimable
Nielsen 1998 0/24 1/25 49.22 0.35 (0.01–8.12)

Subtotal (95% CI) 134 135 100.00 0.34 (0.04–3.15)
Total events: 0 (TUIP), 2 (TURP)
Test for heterogeneity: χ2 = 0.00, df = 1 (p = 0.98), I2 = 0%
Test for overall effect: z = 0.96 (p = 0.34)

10 Mortality
Christensen 1990 2/38 2/38 13.54 1.00 (0.15–6.74)
Jahnson 1998 0/43 1/42 10.27 0.33 (0.01–7.78)
Li 1987 0/29 0/30 Not estimable
Nielsen 1998 1/24 1/25 6.63 1.04 (0.07–15.73)
Riehman 1994 14/60 8/56 56.02 1.63 (0.74–3.59)
Soonawalla 1992 1/110 2/110 13.54 0.50 (0.05–5.43)

Subtotal (95% CI) 304 301 100.00 1.22 (0.64–2.32)
Total events: 18 (TUIP), 14 (TURP)
Test for heterogeneity: χ2 = 1.78, df = 4 (p = 0.78), I2 = 0%
Test for overall effect: z = 0.61 (p = 0.54)
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Review: BPE
Comparison: 05 TUIP vs TURP
Outcome: 04 Complications
Study or 
subcategory

TUIP
n/N

TURP
n/N

RR (fixed)
95% CI

Weight
%

RR (fixed)
95% CI

11 Incontinence
Li 1987 1/29 2/30 26.44 0.52 (0.05–5.40)
Nielsen 1998 0/24 1/25 19.77 0.35 (0.01–8.12)
Soonawalla 1992 2/110 4/110 53.79 0.50 (0.09–2.67)

Subtotal (95% CI) 163 165 100.00 0.47 (0.14–1.65)
Total events: 3 (TUIP), 7 (TURP)
Test for heterogeneity: χ2 = 0.05, df = 2 (p = 0.98), I2 = 0%
Test for overall effect: z = 1.17 (p = 0.24)
12 Septicaemia

Nielsen 1998 1/24 2/25 100.00 0.52 (0.05–5.38)
Subtotal (95% CI) 24 25 100.00 0.52 (0.05–5.38)
Total events: 1 (TUIP), 2 (TURP)
Test for heterogeneity: not applicable
Test for overall effect: z = 0.55 (p = 0.58)
13 Irritative urinary symptoms

Aliaga 1998 1/20 1/21 100.00 1.05 (0.07–15.68)
Subtotal (95% CI) 20 21 100.00 1.05 (0.07–15.68)
Total events: 1 (TUIP), 1 (TURP)
Test for heterogeneity: not applicable
Test for overall effect: z = 0.04 (p = 0.97)
14 Stricture

Dorflinger 1992 1/29 0/31 2.53 3.20 (0.14–75.55)
Hellstrom 1986 1/11 0/13 2.42 3.50 (0.16–78.19)
Li 1987 0/29 2/30 12.87 0.21 (0.01–4.13)
Nielsen 1998 16/24 4/25 20.50 4.17 (1.62–10.68)
Riehman 1994 0/60 8/56 45.98 0.05 (0.00–0.93)
Soonawalla 1992 5/110 3/110 15.70 1.67 (0.41–6.80)

Subtotal (95% CI) 263 265 100.00 1.33 (0.77–2.31)
Total events: 23 (TUIP), 17 (TURP)
Test for heterogeneity: χ2 = 12.75, df = 5 (p = 0.03), I2 = 60.8%
Test for overall effect: z = 1.03 (p = 0.30)
15 Retrograde ejaculation

Aliaga 1998 14/20 15/21 15.27 0.98 (0.66–1.45)
Christensen 1990 3/23 7/19 8.00 0.35 (0.11–1.19)
Dorflinger 1992 1/19 12/24 11.07 0.11 (0.01–0.74)
Hellstrom 1986 0/7 8/13 6.45 0.10 (0.01–1.56)
Riehman 1994 8/23 15/22 16.00 0.51 (0.27–0.96)
Saporta 1996 3/16 9/10 11.56 0.21 (0.07–0.59)
Soonawalla 1992 14/60 13/49 14.94 0.88 (0.46–1.69)
Talic 2000 6/50 16/50 16.70 0.38 (0.16–0.88)

Subtotal (95% CI) 218 208 100.00 0.50 (0.37–0.66)
Total events: 49 (TUIP), 95 (TURP)
Test for heterogeneity: χ2 = 21.51, df = 7 (p = 0.003), I2 = 67.5%
Test for overall effect: z = 4.90 (p < 0.00001)
16 Erectile dysfunction

Christensen 1990 1/24 1/20 18.63 0.83 (0.06–12.49)
Dorflinger 1992 1/19 4/24 60.36 0.32 (0.04–2.60)
Saporta 1996 2/16 1/10 21.02 1.25 (0.13–12.06)
Soonawalla 1992 0/60 0/49 Not estimable

Subtotal (95% CI) 119 103 100.00 0.61 (0.17–2.20)
Total events: 4 (TUIP), 6 (TURP)
Test for heterogeneity: χ2 = 0.81, df = 2 (p = 0.67), I2 = 0%
Test for overall effect: z = 0.76 (p = 0.45)
17 Rehospitalisation

Hellstrom 1986 0/11 1/13 100.00 0.39 (0.02–8.69)
Subtotal (95% CI) 11 13 100.00 0.39 (0.02–8.69)
Total events: 0 (TUIP), 1 (TURP)
Test for heterogeneity: not applicable
Test for overall effect: z = 0.60 (p = 0.55)
18 Reoperation

Aliaga 1998 1/20 1/21 4.38 1.05 (0.07–15.68)
Christensen 1990 5/38 7/38 31.42 0.71 (0.25–2.05)
Dorflinger 1992 6/29 1/31 4.34 6.41 (0.82–50.10)
Jahnson 1998 10/43 3/42 13.62 3.26 (0.96–11.01)
Nielsen 1998 3/24 0/25 2.20 7.28 (0.40–133.89)
Riehman 1994 13/60 9/56 41.79 1.35 (0.63–2.91)
Saporta 1996 3/20 0/20 2.24 7.00 (0.38–127.32)

Subtotal (95% CI) 234 233 100.00 1.87 (1.16–3.03)
Total events: 41 (TUIP), 21 (TURP)
Test for heterogeneity: χ2 = 7.88, df = 6 (p = 0.25), I2 = 23.9%
Test for overall effect: z = 2.56 (p = 0.01)

 0.001  0.01  0.1  1  10  100  1000
Favours TUIP Favours TURP



Health Technology Assessment 2008; Vol. 12: No. 35

© Queen’s Printer and Controller of HMSO 2008. All rights reserved.

447

Review: BPE
Comparison: 05 TUIP vs TURP
Outcome: 05 Qmax (ml/s)

Study or 
subcategory n

TUIP
Mean (SD) n

TURP
Mean (SD)

WMD (fixed)
95% CI

Weight
%

WMD (fixed)
95% CI

01 3 months
Aliaga 1998 20 22.00 (12.20) 21 18.60 (8.50) 28.69 3.40 (−3.07 to 9.87)
Hellstrom 1986 11 12.90 (6.04) 13 16.50 (6.00) 51.30 −3.60 (−8.44 to 1.24)
Li 1987 29 23.00 (15.60) 30 19.00 (14.70) 20.02 4.00 (−3.74 to 11.74)

Subtotal (95% CI) 60 64 100.00 −0.07 (−3.53 to 3.39)
Test for heterogeneity: χ2 = 4.22, df = 2 (p = 0.12), I2 = 52.6%
Test for overall effect: z = 0.04 (p = 0.97)

02 6 months
Aliaga 1998 20 20.60 (8.70) 21 20.60 (10.10) 100.00 0.00 (−5.76 to 5.76)

Subtotal (95% CI) 20 21 100.00 0.00 (−5.76 to 5.76)
Test for heterogeneity: not applicable
Test for overall effect: z = 0.00 (p = 1.00)

03 12 months
Saporta 1996 17 14.58 (4.33) 20 17.29 (5.17) 100.00 −2.71 (−5.77 to 0.35)

Subtotal (95% CI) 17 20 100.00 −2.71 (−5.77 to 0.35)
Test for heterogeneity: not applicable
Test for overall effect: z = 1.74 (p = 0.08)

04 2 years
Trocz 2002 50 16.90 (1.90) 50 17.60 (1.70) 100.00 −0.70 (−1.41 to 0.01)

Subtotal (95% CI) 50 50 100.00 −0.70 (−1.41 to 0.01)
Test for heterogeneity: not applicable
Test for overall effect: z = 1.94 (p = 0.05)

05 3 years
Saporta 1996 17 12.65 (4.29) 19 14.36 (4.97) 100.00 −1.71 (−4.74 to 1.32)

Subtotal (95% CI) 17 19 100.00 −1.71 (−4.74 to 1.32)
Test for heterogeneity: not applicable
Test for overall effect: z = 1.11 (p = 0.27)
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Review: BPE
Comparison: 05 TUIP vs TURP
Outcome: 06 Residual volume (ml)

Study or 
subcategory n

TUIP
Mean (SD) n

TURP
Mean (SD)

WMD (fixed)
95% CI

Weight
%

WMD (fixed)
95% CI

01 3 months
Aliaga 1998 20 61.00 (95.00) 21 76.00 (97.00) 69.94 −15.00 (−73.78 to 43.78)
Hellstrom 1986 9 94.00 (133.10) 12 28.50 (38.50) 30.06 65.50 (−24.14 to 155.14)

Subtotal (95% CI) 29 33 100.00 9.20 (−39.95 to 58.35)
Test for heterogeneity: χ2 = 2.17, df = 1 (p = 0.14), I2 = 53.8%
Test for overall effect: z = 0.37 (p = 0.71)

02 6 months
Aliaga 1998 21 38.00 (51.00) 20 60.00 (82.00) 100.00 −22.00 (−64.04 to 20.04)

Subtotal (95% CI) 21 20 100.00 −22.00 (−64.04 to 20.04)
Test for heterogeneity: not applicable
Test for overall effect: z = 1.03 (p = 0.31)
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Review: BPE
Comparison: 05 TUIP vs TURP
Outcome: 07 Detrusor pressure (cmH2O)

Study or 
subcategory n

TUIP
Mean (SD) n

TURP
Mean (SD)

WMD (fixed)
95% CI

Weight
%

WMD (fixed)
95% CI

01 3 months
Hellstrom 1986 11 35.00 (10.80) 13 26.00 (11.40) 100.00 9.00 (0.10–17.90)

Subtotal (95% CI) 11 13 100.00 9.00 (0.10–17.90)
Test for heterogeneity: not applicable
Test for overall effect: z = 1.98 (p = 0.05)

02 2 years
Trocz 2002 50 45.00 (6.00) 50 44.00 (6.00) 100.00 1.00 (−1.35 to 3.35)

Subtotal (95% CI) 50 50 100.00 1.00 (−1.35 to 3.35)
Test for heterogeneity: not applicable
Test for overall effect: z = 0.83 (p = 0.40)
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Review: BPE
Comparison: 05 TUIP vs TURP
Outcome: 08 Quality of life

Study or 
subcategory n

TUIP
Mean (SD) n

TURP
Mean (SD)

WMD (fixed)
95% CI

Weight
%

WMD (fixed)
95% CI

01 2 years
Trocz 2002 50 2.10 (0.30) 50 1.90 (0.60) 100.00 0.20 (0.01–0.39)

Subtotal (95% CI) 50 50 100.00 0.20 (0.01–0.39)
Test for heterogeneity: not applicable
Test for overall effect: z = 2.11 (p = 0.04)
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Review: BPE
Comparison: 05 TUIP vs TURP
Outcome: 09 Duration of operation

Study or 
subcategory n

TUIP
Mean (SD) n

TURP
Mean (SD)

WMD (fixed)
95% CI

Weight
%

WMD (fixed)
95% CI

Hellstrom 1986 11 16.00 (5.59) 13 36.00 (10.10) 66.62 −20.00 (−26.41 to −13.59)
Li 1987 29 18.80 (15.60) 30 35.50 (19.70) 33.38 −16.70 (−25.75 to −7.65)

Total (95% CI) 40 43 100.00 −18.90 (−24.13 to −13.67)
Test for heterogeneity: χ2 = 0.34, df = 1 (p = 0.56), I2 = 0%
Test for overall effect: z = 7.08 (p < 0.00001)
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Review: BPE
Comparison: 05 TUIP vs TURP
Outcome: 10 Length of hospital stay

Study or 
subcategory n

TUIP
Mean (SD) n

TURP
Mean (SD)

WMD (fixed)
95% CI

Weight
%

WMD (fixed)
95% CI

Hellstrom 1986 11 6.20 (1.94) 13 8.40 (2.69) 69.52 −2.20 (−4.06 to −0.34)
Li 1987 29 5.60 (3.23) 30 8.00 (7.12) 30.48 −2.40 (−5.21 to 0.41)

Total (95% CI) 40 43 100.00 −2.26 (−3.81 to −0.71)
Test for heterogeneity: χ2 = 0.01, df = 1 (p = 0.91), I2 = 0%
Test for overall effect: z = 2.86 (p = 0.004)
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Appendix 9.6: Laser resection versus TURP

Review: BPE
Comparison: 06 Laser resection vs TURP
Outcome: 01 IPSS/AUA

Study or 
subcategory n

Laser
resection

Mean (SD) n
TURP

Mean (SD)
WMD (fixed)

95% CI
Weight

%
WMD (fixed)

95% CI

01 3 months
Tan 2003 29 3.40 (4.84) 28 4.80 (4.23) 37.95 −1.40 (−3.76 to 0.96)
Westenberg 2004 59 5.70 (5.20) 61 5.60 (5.10) 62.05 0.10 (−1.74 to 1.94)

Subtotal (95% CI) 88 89 100.00 −0.47 (−1.92 to 0.98)
Test for heterogeneity: χ2 = 0.97, df = 1 (p = 0.33), I2 = 0%
Test for overall effect: z = 0.63 (p = 0.53)

02 6 months
Gupta 2006 50 5.20 (0.31) 50 6.10 (0.42) 94.23 −0.90 (−1.04 to −0.76)
Kuntz 2004 94 2.20 (1.60) 89 3.70 (3.70) 2.84 −1.50 (−2.33 to −0.67)
Montorsi 2004 48 2.90 (2.60) 52 3.90 (2.90) 1.70 −1.00 (−2.08 to 0.08)
Tan 2003 26 6.00 (5.09) 29 4.80 (3.77) 0.35 1.20 (−1.19 to 3.59)
Westenberg 2004 61 3.80 (3.80) 59 5.00 (4.50) 0.89 −1.20 (−2.69 to 0.29)

Subtotal (95% CI) 279 279 100.00 −0.91 (−1.05 to −0.77)
Test for heterogeneity: χ2 = 5.10, df = 4 (p = 0.28), I2 = 21.6%
Test for overall effect: z = 12.76 (p < 0.00001)

03 12 months
Gupta 2006 50 5.20 (0.17) 50 5.60 (0.32) 97.70 −0.40 (−0.50 to −0.30)
Kuntz 2004 89 1.70 (1.80) 86 3.90 (3.90) 1.20 −2.20 (−3.11 to −1.29)
Montorsi 2004 48 3.90 (3.60) 52 4.10 (2.30) 0.69 −0.20 (−1.39 to 0.99)
Tan 2003 25 4.30 (3.50) 27 5.00 (4.68) 0.20 −0.70 (−2.94 to 1.54)
Westenberg 2004 43 4.20 (6.00) 41 4.30 (4.10) 0.21 −0.10 (−2.29 to 2.09)

Subtotal (95% CI) 255 256 100.00 −0.42 (−0.52 to −0.32)
Test for heterogeneity: χ2 = 15.28, df = 4 (p = 0.004), I2 = 73.8%
Test for overall effect: z = 8.30 (p < 0.00001)

04 2 years
Westenberg 2004 45 3.40 (4.90) 41 3.70 (4.90) 100.00 −0.30 (−2.37 to 1.77)

Subtotal (95% CI) 45 41 100.00 −0.30 (−2.37 to 1.77)
Test for heterogeneity: not applicable
Test for overall effect: z = 0.28 (p = 0.78)

05 4 years
Westenberg 2004 43 5.20 (5.90) 30 6.60 (5.00) 100.00 −1.40 (−3.91 to 1.11)

Subtotal (95% CI) 43 30 100.00 −1.40 (−3.91 to 1.11)
Test for heterogeneity: not applicable
Test for overall effect: z = 1.09 (p = 0.27)
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Review: BPE
Comparison: 06 Laser resection vs TURP
Outcome: 02 Complications

Study or 
subcategory

Laser
resection

n/N
TURP

n/N
RR (fixed)

95% CI
Weight

%
RR (fixed)

95% CI

01 Blood transfusion
Gupta 2006 0/50 1/50 13.50 0.33 (0.01–7.99)
Kuntz 2004 0/100 2/100 22.49 0.20 (0.01–4.11)
Montorsi 2004 1/52 1/48 9.36 0.92 (0.06–14.35)
Tan 2003 0/30 1/30 13.50 0.33 (0.01–7.87)
Westenberg 2004 0/61 4/59 41.15 0.11 (0.01–1.95)

Subtotal (95% CI) 293 287 100.00 0.27 (0.07–0.95)
Total events: 1 (Laser resection), 9 (TURP)
Test for heterogeneity: χ2 = 1.24, df = 4 (p = 0.87), I2 = 0%
Test for overall effect: z = 2.05 (p = 0.04)

02 Urinary tract infection
Tan 2003 0/30 2/30 45.05 0.20 (0.01–4.00)
Westenberg 2004 5/61 3/59 54.95 1.61 (0.40–6.45)

Subtotal (95% CI) 91 89 100.00 0.98 (0.31–3.09)
Total events: 5 (Laser resection), 5 (TURP)
Test for heterogeneity: χ2 = 1.58, df = 1 (p = 0.21), I2 = 36.7%
Test for overall effect: z = 0.04 (p = 0.97)

03 Urinary retention
Gupta 2006 2/50 3/50 13.84 0.67 (0.12–3.82)
Kuntz 2004 0/100 5/100 25.38 0.09 (0.01–1.62)
Montorsi 2004 3/52 1/48 4.80 2.77 (0.30–25.73)
Tan 2003 5/30 4/30 18.46 1.25 (0.37–4.21)
Westenberg 2004 5/61 8/59 37.53 0.60 (0.21–1.74)

Subtotal (95% CI) 293 287 100.00 0.71 (0.38–1.32)
Total events: 15 (Laser resection), 21 (TURP)
Test for heterogeneity: χ2 = 4.33, df = 4 (p = 0.36), I2 = 7.5%
Test for overall effect: z = 1.09 (p = 0.28)

04 Recatheterisation
Gupta 2006 2/50 3/50 14.54 0.67 (0.12–3.82)
Kuntz 2004 0/100 5/100 26.66 0.09 (0.01–1.62)
Tan 2003 5/30 4/30 19.39 1.25 (0.37–4.21)
Westenberg 2004 5/61 8/59 39.42 0.60 (0.21–1.74)

Subtotal (95% CI) 241 239 100.00 0.60 (0.31–1.18)
Total events: 12 (Laser resection), 20 (TURP)
Test for heterogeneity: χ2 = 3.06, df = 3 (p = 0.38), I2 = 1.9%
Test for overall effect: z = 1.48 (p = 0.14)

05 TUR syndrome
Montorsi 2004 0/52 1/48 100.00 0.31 (0.01–7.39)

Subtotal (95% CI) 52 48 100.00 0.31 (0.01–7.39)
Total events: 0 (Laser resection), 1 (TURP)
Test for heterogeneity: not applicable
Test for overall effect: z = 0.73 (p = 0.47)

06 Cardiovascular events
Westenberg 2004 0/61 1/59 100.00 0.32 (0.01–7.76)

Subtotal (95% CI) 61 59 100.00 0.32 (0.01–7.76)
Total events: 0 (Laser resection), 1 (TURP)
Test for heterogeneity: not applicable
Test for overall effect: z = 0.70 (p = 0.49)
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07 Mortality
Tan 2003 0/30 1/30 59.60 0.33 (0.01–7.87)
Westenberg 2004 1/61 1/59 40.40 0.97 (0.06–15.11)

Subtotal (95% CI) 91 89 100.00 0.59 (0.08–4.39)
Total events: 1 (Laser resection), 2 (TURP)
Test for heterogeneity: χ2 = 0.25, df = 1 (p = 0.62), I2 = 0%
Test for overall effect: z = 0.52 (p = 0.61)

08 Incontinence
Gupta 2006 1/50 1/50 1.81 1.00 (0.06–15.55)
Kuntz 2004 27/89 33/86 60.68 0.79 (0.52–1.20)
Montorsi 2004 26/52 18/48 33.84 1.33 (0.85–2.10)
Westenberg 2004 1/61 2/59 3.68 0.48 (0.05–5.19)

Subtotal (95% CI) 252 243 100.00 0.97 (0.72–1.31)
Total events: 55 (Laser resection), 54 (TURP)
Test for heterogeneity: χ2 = 3.15, df = 3 (p = 0.37), I2 = 4.9%
Test for overall effect: z = 0.22 (p = 0.83)

09 Stricture
Gupta 2006 1/50 2/50 11.50 0.50 (0.05–5.34)
Kuntz 2004 6/95 2/88 11.94 2.78 (0.58–13.41)
Montorsi 2004 1/52 4/48 23.92 0.23 (0.03–1.99)
Tan 2003 1/29 3/28 17.55 0.32 (0.04–2.91)
Westenberg 2004 6/61 6/59 35.08 0.97 (0.33–2.83)

Subtotal (95% CI) 287 273 100.00 0.84 (0.43–1.65)
Total events: 15 (Laser resection), 17 (TURP)
Test for heterogeneity: χ2 = 4.58, df = 4 (p = 0.33), I2 = 12.6%
Test for overall effect: z = 0.51 (p = 0.61)

10 Retrograde ejaculation
Westenberg 2004 24/25 32/37 74.51 1.11 (0.95–1.29)
Wilson 2006 12/16 8/13 25.49 1.22 (0.73–2.04)

Subtotal (95% CI) 41 50 100.00 1.14 (0.95–1.36)
Total events: 36 (Laser resection), 40 (TURP)
Test for heterogeneity: χ2 = 0.17, df = 1 (p = 0.68), I2 = 0%
Test for overall effect: z = 1.44 (p = 0.15)

11 Erectile dysfuction
Wilson 2006 2/22 2/26 100.00 1.18 (0.18–7.71)

Subtotal (95% CI) 22 26 100.00 1.18 (0.18–7.71)
Total events: 2 (Laser resection), 2 (TURP)
Test for heterogeneity: not applicable
Test for overall effect: z = 0.17 (p = 0.86)

12 Reoperation
Kuntz 2004 4/88 4/95 24.79 1.08 (0.28–4.19)
Montorsi 2004 1/52 1/48 6.70 0.92 (0.06–14.35)
Tan 2003 0/30 2/30 16.11 0.20 (0.01–4.00)
Westenberg 2004 5/61 8/59 52.40 0.60 (0.21–1.74)

Subtotal (95% CI) 231 232 100.00 0.68 (0.32–1.44)
Total events: 10 (Laser resection), 15 (TURP)
Test for heterogeneity: χ2 = 1.18, df = 3 (p = 0.76), I2 = 0%
Test for overall effect: z = 1.01 (p = 0.31)

Review: BPE
Comparison: 06 Laser resection vs TURP
Outcome: 02 Complications

Study or 
subcategory

Laser
resection

n/N
TURP

n/N
RR (fixed)

95% CI
Weight

%
RR (fixed)

95% CI
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Review: BPE
Comparison: 06 Laser resection vs TURP
Outcome: 03 Qmax (ml/s)

Study or 
subcategory n

Laser
resection

Mean (SD) n
TURP

Mean (SD)
WMD (fixed)

95% CI
Weight

%
WMD (fixed)

95% CI

01 3 months
Westenberg 2004 61 22.80 (10.00) 59 20.20 (9.50) 67.21 2.60 (−0.89 to 6.09)
Wilson 2006 28 24.20 (8.99) 29 18.90 (10.23) 32.79 5.30 (0.30–10.30)

Subtotal (95% CI) 89 88 100.00 3.49 (0.63–6.35)
Test for heterogeneity: χ2 = 0.75, df = 1 (p = 0.39), I2 = 0%
Test for overall effect: z = 2.39 (p = 0.02)

02 6 months
Gupta 2006 50 20.70 (1.32) 50 25.10 (1.06) 92.95 −4.40 (−4.87 to 3.93)
Kuntz 2004 94 25.10 (6.90) 89 25.10 (9.40) 3.55 0.00 (−2.40 to 2.40)
Montorsi 2004 52 23.10 (8.60) 48 26.50 (15.50) 0.83 −3.40 (−8.37 to 1.57)
Westenberg 2004 61 23.90 (8.70) 59 22.40 (9.00) 2.04 1.50 (−1.67 to 4.67)
Wilson 2006 26 26.40 (9.18) 29 20.80 (12.39) 0.62 5.60 (−0.13 to 11.33)

Subtotal (95% CI) 283 275 100.00 −4.05 (−4.51 to 3.60)
Test for heterogeneity: χ2 = 35.84, df = 4 (p < 0.00001), I2 = 88.8%
Test for overall effect: z = 17.56 (p < 0.00001)

03 12 months
Gupta 2006 50 25.10 (1.06) 50 23.70 (1.58) 92.99 1.40 (0.87–1.93)
Kuntz 2004 89 27.90 (9.90) 86 27.70 (12.20) 2.38 0.20 (−3.10 to 3.50)
Montorsi 2004 52 25.10 (7.20) 48 24.70 (10.00) 2.19 0.40 (−3.04 to 3.84)
Westenberg 2004 61 25.20 (11.90) 59 20.40 (8.50) 1.90 4.80 (1.11–8.49)
Wilson 2006 25 21.80 (10.50) 27 18.40 (14.55) 0.55 3.40 (−3.46 to 10.26)

Subtotal (95% CI) 277 270 100.00 1.43 (0.92–1.93)
Test for heterogeneity: χ2 = 4.41, df = 4 (p = 0.35), I2 = 9.3%
Test for overall effect: z = 5.49 (p < 0.00001)

04 18 months
Westenberg 2004 61 25.10 (9.30) 59 19.20 (9.30) 100.00 5.90 (2.57–9.23)

Subtotal (95% CI) 61 59 100.00 5.90 (2.57–9.23)
Test for heterogeneity: not applicable
Test for overall effect: z = 3.47 (p = 0.0005)

05 2 years
Westenberg 2004 45 25.00 (11.00) 41 20.90 (11.10) 60.83 4.10 (−0.58 to 8.78)
Wilson 2006 22 21.00 (9.38) 26 19.30 (11.22) 39.17 1.70 (−4.13 to 7.53)

Subtotal (95% CI) 67 67 100.00 3.16 (−0.49 to 6.81)
Test for heterogeneity: χ2 = 0.40, df = 1 (p = 0.53), I2 = 0%
Test for overall effect: z = 1.70 (p = 0.09)

06 4 years
Westenberg 2004 43 22.30 (14.20) 30 18.50 (8.20) 100.00 3.80 (−1.36 to 8.96)

Subtotal (95% CI) 43 30 100.00 3.80 (−1.36 to 8.96)
Test for heterogeneity: not applicable
Test for overall effect: z = 1.44 (p = 0.15)
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Review: BPE
Comparison: 06 Laser resection vs TURP
Outcome: 04 MUF (ml/s)

Study or 
subcategory n

Laser
resection

Mean (SD) n
TURP

Mean (SD)
WMD (fixed)

95% CI
Weight

%
WMD (fixed)

95% CI

01 3 months
Montorsi 2004 52 13.30 (5.70) 48 9.10 (3.60) 100.00 4.20 (2.35–6.05)

Subtotal (95% CI) 52 48 100.00 4.20 (2.35–6.05)
Test for heterogeneity: not applicable
Test for overall effect: z = 4.44 (p < 0.00001)

02 12 months
Montorsi 2004 52 15.50 (4.20) 48 12.10 (3.30) 100.00 3.40 (1.93–4.87)

Subtotal (95% CI) 52 48 100.00 3.40 (1.93–4.87)
Test for heterogeneity: not applicable
Test for overall effect: z = 4.52 (p < 0.00001)
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Review: BPE
Comparison: 06 Laser resection vs TURP
Outcome: 05 Detrusor pressure (cmH2O)

Study or 
subcategory n

Laser resection
Mean (SD) n

TURP
Mean (SD)

WMD (fixed)
95% CI

Weight
%

WMD (fixed)
95% CI

01 6 months
Tan 2003 26 20.80 (14.28) 29 40.70 (14.54) 100.00 −19.90 (−27.52 to −12.28)

Subtotal (95% CI) 26 29 100.00 −19.90 (−27.52 to −12.28)
Test for heterogeneity: not applicable
Test for overall effect: z = 5.12 (p < 0.00001)
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Review: BPE
Comparison: 06 Laser resection vs TURP
Outcome: 07 Prostate size

Study or 
subcategory n

Laser resection
Mean (SD) n

TURP
Mean (SD)

WMD (fixed)
95% CI

Weight
%

WMD (fixed)
95% CI

01 6 months
Tan 2003 26 28.40 (9.18) 29 46.60 (23.69) 100.00 −18.20 [−27.52 to −8.88)

Subtotal (95% CI) 26 29 100.00 −18.20 [−27.52 to −8.88)
Test for heterogeneity: not applicable
Test for overall effect: z = 3.83 (p = 0.0001)
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Review: BPE
Comparison: 06 Laser resection vs TURP
Outcome: 06 Residual volume (ml)

Study or 
subcategory n

Laser
resection

Mean (SD) n
TURP

Mean (SD)
WMD (fixed)

95% CI
Weight

%
WMD (fixed)

95% CI

01 6 months
Kuntz 2004 94 4.80 (12.50) 89 16.70 (16.90) 98.01 −11.90 (−16.23 to −7.57)
Tan 2003 26 33.70 (28.00) 29 51.80 (78.00) 1.99 −18.10 (−48.46 to 12.26)

Subtotal (95% CI) 120 118 100.00 −12.02 (−16.31 to −7.74)
Test for heterogeneity: χ2 = 0.16, df = 1 (p = 0.69), I2 = 0%
Test for overall effect: z = 5.50 (p < 0.00001)

02 12 months
Kuntz 2004 89 5.30 (15.30) 86 26.60 (60.40) 100.00 −21.30 (−34.46 to −8.14)

Subtotal (95% CI) 89 86 100.00 −21.30 (−34.46 to −8.14)
Test for heterogeneity: not applicable
Test for overall effect: z = 3.17 (p = 0.002)
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Review: BPE
Comparison: 06 Laser resection vs TURP
Outcome: 08 Quality of life

Study or 
subcategory n

Laser
resection

Mean (SD) n
TURP

Mean (SD)
WMD (fixed)

95% CI
Weight

%
WMD (fixed)

95% CI

01 3 months
Westenberg 2004 61 1.40 (1.50) 59 1.60 (1.40) 88.06 −0.20 (−0.72 to 0.32)
Wilson 2006 28 1.80 (2.10) 29 1.90 (3.23) 11.94 −0.10 (−1.51 to 1.31)

Subtotal (95% CI) 89 88 100.00 −0.19 (−0.68 to 0.30)
Test for heterogeneity: χ2 = 0.02, df = 1 (p = 0.90), I2 = 0%
Test for overall effect: z = 0.76 (p = 0.45)

02 6 months
Montorsi 2004 52 1.00 (0.80) 48 0.60 (0.20) 75.92 0.40 (0.18–0.62)
Westenberg 2004 61 1.10 (1.30) 59 1.50 (1.40) 16.38 −0.40 (−0.88 to 0.08)
Wilson 2006 26 1.60 (1.53) 29 1.50 (1.07) 7.70 0.10 (−0.61 to 0.81)

Subtotal (95% CI) 139 136 100.00 0.25 (0.05 to 0.44)
Test for heterogeneity: χ2 = 8.82, df = 2 (p = 0.01), I2 = 77.3%
Test for overall effect: z = 2.46 (p = 0.01)

03 12 months
Montorsi 2004 52 1.40 (0.90) 48 0.80 (1.28) 53.95 0.60 (0.16–1.04)
Westenberg 2004 61 0.88 (1.40) 59 1.60 (1.50) 38.17 −0.72 (−1.24 to −0.20)
Wilson 2006 25 1.50 (2.50) 27 1.40 (1.56) 7.88 0.10 (−1.04 to 1.24)

Subtotal (95% CI) 138 134 100.00 0.06 (−0.26 to 0.38)
Test for heterogeneity: χ2 = 14.53, df = 2 (p = 0.0007), I2 = 86.2%
Test for overall effect: z = 0.35 (p = 0.73)

04 18 months
Westenberg 2004 61 0.72 (1.10) 59 1.30 (1.10) 100.00 −0.58 (−0.97 to −0.19)

Subtotal (95% CI) 61 59 100.00 −0.58 (−0.97 to −0.19)
Test for heterogeneity: not applicable
Test for overall effect: z = 2.89 (p = 0.004)

05 2 years
Westenberg 2004 45 0.98 (1.30) 41 1.00 (1.30) 50.44 −0.02 (−0.57 to 0.53)
Wilson 2006 22 1.25 (0.94) 26 1.25 (1.02) 49.56 0.00 (−0.55 to 0.55)

Subtotal (95% CI) 67 67 100.00 −0.01 (−0.40 to 0.38)
Test for heterogeneity: χ2 = 0.00, df = 1 (p = 0.96), I2 = 0%
Test for overall effect: z = 0.05 (p = 0.96)

06 4 years
Westenberg 2004 43 1.10 (1.10) 30 1.40 (1.40) 100.00 −0.30 (−0.90 to 0.30)

Subtotal (95% CI) 43 30 100.00 −0.30 (−0.90 to 0.30)
Test for heterogeneity: not applicable
Test for overall effect: z = 0.98 (p = 0.33)
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Review: BPE
Comparison: 06 Laser resection vs TURP
Outcome: 10 Duration of operation (min)

Study or 
subcategory n

Laser
resection

Mean (SD) n
TURP

Mean (SD)
WMD (fixed)

95% CI
Weight

%
WMD (fixed)

95% CI

Gupta 2006 50 75.40 (22.80) 50 64.00 (13.10) 23.17 11.40 (4.11–18.69)
Kuntz 2004 100 94.60 (35.10) 100 73.80 (24.00) 17.72 20.80 (12.47–29.13)
Montorsi 2004 52 74.00 (19.50) 48 57.00 (15.00) 26.70 17.00 (10.21–23.79)
Tan 2003 28 62.10 (31.22) 29 33.10 (19.92) 6.61 29.00 (15.35–42.65)
Westenberg 2004 61 41.50 (23.10) 59 25.30 (14.70) 25.81 16.20 (9.30–23.10)

Total (95% CI) 291 286 100.00 16.96 (13.45–20.47)
Test for heterogeneity: χ2 = 6.09, df = 4 (p = 0.19), I2 = 34.3%
Test for overall effect: z = 9.48 (p < 0.00001)
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Review: BPE
Comparison: 06 Laser resection vs TURP
Outcome: 11 Length of hospital stay (days)

Study or 
subcategory n

Laser
resection

Mean (SD) n
TURP

Mean (SD)
WMD (fixed)

95% CI
Weight

%
WMD (fixed)

95% CI

Kuntz 2004 100 2.22 (0.58) 100 3.58 (1.63) 20.37 −1.36 (−1.70 to −1.02)
Montorsi 2004 52 2.46 (0.83) 48 3.58 (0.79) 23.23 −1.12 (−1.44 to −0.80)
Tan 2003 28 1.15 (0.58) 29 2.08 (1.24) 9.38 −0.93 (−1.43 to −0.43)
Westenberg 2004 61 1.08 (0.49) 59 1.98 (0.73) 47.02 −0.90 (−1.12 to −0.68)

Total (95% CI) 241 236 100.00 −1.05 (−1.20 to −0.89)
Test for heterogeneity: χ2 = 5.35, df = 3 (p = 0.15), I2 = 44.0%
Test for overall effect: z = 13.42 (p < 0.00001)
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Appendix 9.7: Laser vaporisation versus TURP

Review: BPE
Comparison: 07 Laser vaporisation vs TURP
Outcome: 01 IPSS/AUA

Study or 
subcategory n

Laser
vaporisation
Mean (SD) n

TURP
Mean (SD)

WMD (fixed)
95% CI

Weight
%

WMD (fixed)
95% CI

01 3 months
Keoghane 2000 55 9.60 (7.50) 62 6.50 (5.10) 34.07 3.10 (0.75–5.45)
Sengor 1996 30 8.50 (4.20) 30 9.80 (3.10) 54.10 −1.30 (−3.17 to 0.57)

 Suvakovic 1996 10 9.70 (2.60) 10 12.80 (5.90) 11.82 −3.10 (−7.10 to 0.90)to
Subtotal (95% CI) 95 102 100.00 −0.01 (−1.39 to 1.36)to
Test for heterogeneity: χ2 = 10.84, df = 2 (p = 0.004), I2 = 81.5%
Test for overall effect: z = 0.02 (p = 0.98)

02 6 months
Melick 2003a 33 5.90 (5.50) 37 3.20 (2.70) 37.90 2.70 (0.63–4.77)
Sengor 1996 30 7.80 (2.60) 30 9.30 (4.20) 51.90 −1.50 (−3.27 to 0.27)
Suvakovic 1996 9 8.70 (5.40) 10 8.50 (3.00) 10.20 0.20 (−3.79 to 4.19)

Subtotal (95% CI) 72 77 100.00 0.27 (−1.01 to 1.54)
Test for heterogeneity: χ2 = 9.16, df = 2 (p = 0.01), I2 = 78.2%
Test for overall effect: z = 0.41 (p = 0.68)

03 12 months
Keoghane 2000 52 8.87 (6.51) 60 5.77 (5.40) 27.67 3.10 (0.86–5.34)
van Melick 2003a 37 3.60 (3.40) 41 4.10 (4.80) 41.16 −0.50 (−2.33 to 1.33)
Shingleton 2002 40 6.00 (6.00) 33 3.80 (4.10) 25.54 2.20 (−0.13 to 4.53)
Suvakovic 1996 9 8.70 (4.90) 10 7.20 (6.10) 5.63 1.50 (−3.45 to 6.45)

Subtotal (95% CI) 138 144 100.00 1.30 (0.12–2.47)
Test for heterogeneity: χ2 = 6.78, df = 3 (p = 0.08), I2 = 55.7%
Test for overall effect: z = 2.16 (p = 0.03)

04 2 years
Keoghane 2000 45 7.80 (6.60) 52 5.70 (6.00) 58.51 2.10 (−0.43 to 4.63)
Shingleton 2002 23 5.90 (5.70) 19 4.60 (4.20) 41.49 1.30 (−1.70 to 4.30)

Subtotal (95% CI) 68 71 100.00 1.77 (−0.16 to 3.70)
Test for heterogeneity: χ2 = 0.16, df = 1 (p = 0.69), I2 = 0%
Test for overall effect: z = 1.79 (p = 0.07)

05 4 years
van Melick 2003a 10 9.30 (5.20) 15 5.80 (7.50) 100.00 3.50 (−1.48 to 8.48)

Subtotal (95% CI) 10 15 100.00 3.50 (−1.48 to 8.48)
Test for heterogeneity: not applicable
Test for overall effect: z = 1.38 (p = 0.17)

06 5 years
Keoghane 2000 25 9.70 (7.50) 32 7.00 (5.70) 43.35 2.70 (−0.84 to 6.24)
Shingleton 2002 29 9.90 (6.70) 33 7.70 (5.60) 56.65 2.20 (−0.90 to 5.30)

Subtotal (95% CI) 54 65 100.00 2.42 (0.08–4.75)
Test for heterogeneity: χ2 = 0.04, df = 1 (p = 0.84), I2 = 0%
Test for overall effect: z = 2.03 (p = 0.04)

07 7 years
van Melick 2003a 17 8.30 (6.40) 15 7.30 (7.10) 100.00 1.00 (−3.71 to 5.71)

Subtotal (95% CI) 17 15 100.00 1.00 (−3.71 to 5.71)
Test for heterogeneity: not applicable
Test for overall effect: z = 0.42 (p = 0.68)
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Review: BPE
Comparison: 07 Laser vaporisation vs TURP
Outcome: 02 Complications

Study or 
subcategory

Laser
vaporisation

n/N
TURP

n/N
RR (fixed)

95% CI
Weight

%
RR (fixed)

95% CI

01 Haemorrhage
 Keoghane 2000Keoghane 2000 3/72 7/76 91.51 0.45 (0.12–1.68)
 Mottet 1999Mottet 1999 1/23 0/13 8.49 1.75 (0.08–40.11)
Subtotal (95% CI) 95 89 100.00 0.56 (0.17–1.82)
Total events: 4 (Laser vaporisation), 7 (TURP)
Test for heterogeneity: χ2 = 0.61, df = 1 (p = 0.43), I2 = 0%
Test for overall effect: z = 0.96 (p = 0.34)

02 Blood transfusion
Carter 1999a 0/95 5/96 22.42 0.09 (0.01–1.64)
Keoghane 2000 0/72 13/76 53.85 0.04 (0.00–0.65)
van Melick 2003a 0/45 1/50 5.83 0.37 (0.02–8.85)
Mottet 1999 0/23 0/13 Not estimable
Sengor 1996 0/30 2/30 10.25 0.20 (0.01–4.00)
Shingleton 2002 0/50 0/50 Not estimable
Tuhkanen 2001 1/21 2/24 7.65 0.57 (0.06–5.86)
Tuhkanen 2003 0/26 0/26 Not estimable
Zorn 1999 0/12 0/12 Not estimable

Subtotal (95% CI) 374 377 100.00 0.13 (0.04–0.41)
Total events: 1 (Laser vaporisation), 23 (TURP)
Test for heterogeneity: χ2 = 2.85, df = 4 (p = 0.58), I2 = 0%
Test for overall effect: z = 3.43 (p = 0.0006)

03 Capsule perforation
van Melick 2003a 2/45 5/50 100.00 0.44 (0.09–2.18)

Subtotal (95% CI) 45 50 100.00 0.44 (0.09–2.18)
Total events: 2 (Laser vaporisation), 5 (TURP)
Test for heterogeneity: not applicable
Test for overall effect: z = 1.00 (p = 0.32)

04 Urethral injury
van Melick 2003a 0/45 1/50 100.00 0.37 (0.02–8.85)

Subtotal (95% CI) 45 50 100.00 0.37 (0.02–8.85)
Total events: 0 (Laser vaporisation), 1 (TURP)
Test for heterogeneity: not applicable
Test for overall effect: z = 0.61 (p = 0.54)

05 Urinary tract infection
Carter 1999a 28/93 12/92 56.85 2.31 (1.25–4.26)
Keoghane 2000 2/72 3/76 13.76 0.70 (0.12–4.09)
van Melick 2003a 4/45 5/50 22.32 0.89 (0.25–3.11)

 Tuhkanen 2003Tuhkanen 2003 0/26 1/26 7.07 0.33 (0.01–7.82)
Subtotal (95% CI) 236 244 100.00 1.63 (0.99–2.69)
Total events: 34 (Laser vaporisation), 21 (TURP)
Test for heterogeneity: χ2 = 3.99, df = 3 (p = 0.26), I2 = 24.8%
Test for overall effect: z = 1.92 (p = 0.05)

06 Urinary retention
Carter 1999a 5/93 2/92 17.15 2.47 (0.49–12.43)
Keoghane 2000 17/72 8/76 66.37 2.24 (1.03–4.87)
van Melick 2003a 5/45 0/50 4.04 12.20 (0.69–214.56)
Shingleton 2002 3/50 1/50 8.53 3.00 (0.32–27.87)
Tuhkanen 2001 2/21 0/25 3.91 5.91 (0.30–116.66)

Subtotal (95% CI) 281 293 100.00 2.89 (1.55–5.42)
Total events: 32 (Laser vaporisation), 11 (TURP)
Test for heterogeneity: χ2 = 1.64, df = 4 (p = 0.80), I2 = 0%
Test for overall effect: z = 3.32 (p = 0.0009)
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07 Recatheterisation
Keoghane 2000 3/72 7/76 58.91 0.45 (0.12–1.68)
Mottet 1999 0/23 0/13 Not estimable
Tuhkanen 2001 1/21 1/24 8.07 1.14 (0.08–17.16)
Zorn 1999 3/21 3/12 33.02 0.57 (0.14–2.40)

Subtotal (95% CI) 137 125 100.00 0.55 (0.22–1.36)
Total events: 7 (Laser vaporisation), 11 (TURP)
Test for heterogeneity: χ2 = 0.37, df = 2 (p = 0.83), I2 = 0%
Test for overall effect: z = 1.30 (p = 0.19)

08 Clot retention
van Melick 2003a 2/45 1/50 21.96 2.22 (0.21–23.69)

 Tuhkanen 2001Tuhkanen 2001 1/21 2/24 43.27 0.57 (0.06–5.86)
 Tuhkanen 2003Tuhkanen 2003 0/26 1/26 34.77 0.33 (0.01–7.82)
Subtotal (95% CI) 92 100 100.00 0.85 (0.22–3.33)
Total events: 3 (Laser vaporisation), 4 (TURP)
Test for heterogeneity: χ2 = 1.08, df = 2 (p = 0.58), I2 = 0%
Test for overall effect: z = 0.23 (p = 0.82)

09 TUR syndrome
Carter 1999a 0/93 0/92 Not estimable
Sengor 1996 0/30 0/30 Not estimable

Subtotal (95% CI) 0 0 Not estimable
Total events: 0 (Laser vaporisation), 0 (TURP)
Test for heterogeneity: not applicable
Test for overall effect: not applicable

10 Cardiovascular events
Keoghane 2000 1/72 1/76 33.98 1.06 (0.07–16.56)
van Melick 2003a 0/45 1/50 49.68 0.37 (0.02–8.85)
Tuhkanen 2001 1/21 0/24 16.35 3.41 (0.15–79.47)

Subtotal (95% CI) 138 150 100.00 1.10 (0.23–5.34)
Total events: 2 (Laser vaporisation), 2 (TURP)
Test for heterogeneity: χ2 = 0.95, df = 2 (p = 0.62), I2 = 0%
Test for overall effect: z = 0.12 (p = 0.91)

11 Mortality
Keoghane 2000 5/72 5/76 45.95 1.06 (0.32–3.49)
van Melick 2003a 3/45 4/50 35.79 0.83 (0.20–3.52)

 Tuhkanen 2001Tuhkanen 2001 1/21 1/24 8.82 1.14 (0.08–17.16)
 Tuhkanen 2003Tuhkanen 2003 3/26 1/26 9.44 3.00 (0.33–26.99)
Subtotal (95% CI) 164 176 100.00 1.17 (0.53–2.58)
Total events: 12 (Laser vaporisation), 11 (TURP)
Test for heterogeneity: χ2 = 0.95, df = 3 (p = 0.81), I2 = 0%
Test for overall effect: z = 0.38 (p = 0.70)

Review: BPE
Comparison: 07 Laser vaporisation vs TURP
Outcome: 02 Complications

Study or 
subcategory

Laser
vaporisation

n/N
TURP

n/N
RR (fixed)

95% CI
Weight

%
RR (fixed)

95% CI
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Review: BPE
Comparison: 07 Laser vaporisation vs TURP
Outcome: 02 Complications

Study or 
subcategory

Laser
vaporisation

n/N
TURP

n/N
RR (fixed)

95% CI
Weight

%
RR (fixed)

95% CI

11 Incontinence
Carter 1999a 1/84 0/85 6.10 3.04 (0.13–73.47)
Keoghane 2000 0/72 1/76 17.91 0.35 (0.01–8.49)
van Melick 2003a 14/45 4/50 46.49 3.89 (1.38–10.95)
Shingleton 2002 1/50 1/50 12.27 1.00 (0.06–15.55)

 Tuhkanen 2001Tuhkanen 2001 0/21 1/24 17.23 0.38 (0.02–8.83)
Subtotal (95% CI) 272 285 100.00 2.24 (1.03–4.88)
Total events: 16 (Laser vaporisation), 7 (TURP)
Test for heterogeneity: χ2 = 3.98, df = 4 (p = 0.41), I2 = 0%
Test for overall effect: z = 2.04 (p = 0.04)

12 Irritative urinary symptoms
Mottet 1999 0/23 0/13 Not estimable
Zorn 1999 0/21 0/12 Not estimable

Subtotal (95% CI) 0 0 Not estimable
Total events: 0 (Laser vaporisation), 0 (TURP)
Test for heterogeneity: not applicable
Test for overall effect: not applicable

13 Strictures
Carter 1999a 7/84 15/85 51.03 0.47 (0.20–1.10)
Keoghane 2000 0/72 5/76 18.32 0.10 (0.01–1.70)
van Melick 2003a 2/45 2/50 6.48 1.11 (0.16–7.56)
Mottet 1999 0/23 2/13 10.81 0.12 (0.01–2.26)
Sengor 1996 0/30 0/30 Not estimable
Shingleton 2002 4/50 1/50 3.42 4.00 (0.46–34.54)
Tuhkanen 2001 0/21 1/24 4.81 0.38 (0.02–8.83)
Tuhkanen 2003 0/25 1/25 5.13 0.33 (0.01–7.81)

Subtotal (95% CI) 350 353 100.00 0.52 (0.28–0.93)
Total events: 13 (Laser vaporisation), 27 (TURP)
Test for heterogeneity: χ2 = 6.51, df = 6 (p = 0.37), I2 = 7.9%
Test for overall effect: z = 2.18 (p = 0.03)

14 Retrograde ejaculation
 Mottet 1999Mottet 1999 11/23 6/13 13.31 1.04 (0.50–2.14)

Sengor 1996 1/23 24/27 38.34 0.05 (0.01–0.33)
Shingleton 2002 2/22 2/21 3.55 0.95 (0.15–6.17)
Tuhkanen 2001 1/16 12/14 22.22 0.07 (0.01–0.49)

 Tuhkanen 2003Tuhkanen 2003 1/16 13/16 22.57 0.08 (0.01–0.52)
Subtotal (95% CI) 100 91 100.00 0.22 (0.13–0.39)
Total events: 16 (Laser vaporisation), 57 (TURP)
Test for heterogeneity: χ2 = 24.34, df = 4 (p < 0.0001), I2 = 83.6%
Test for overall effect: z = 5.33 (p < 0.00001)

15 Erectile dysfunction
Mottet 1999 2/23 0/13 55.27 2.92 (0.15–56.51)
Shingleton 2002 8/22 0/21 44.73 16.26 (1.00–265.18)

Subtotal (95% CI) 45 34 100.00 8.89 (1.29–61.37)
Total events: 10 (Laser vaporisation), 0 (TURP)
Test for heterogeneity: χ2 = 0.72, df = 1 (p = 0.40), I2 = 0%
Test for overall effect: z = 2.22 (p = 0.03)

16 Rehospitalisation
 Carter 1999aCarter 1999a 26/93 5/92 84.34 5.14 (2.07–12.81)
 Tuhkanen 2001Tuhkanen 2001 1/21 1/24 15.66 1.14 (0.08–17.16)
Subtotal (95% CI) 114 116 100.00 4.52 (1.93–10.56)
Total events: 27 (Laser vaporisation), 6 (TURP)
Test for heterogeneity: χ2 = 1.07, df = 1 (p = 0.30), I2 = 6.2%
Test for overall effect: z = 3.48 (p = 0.0005)

17 Reoperations
Carter 1999a 2/84 1/85 4.69 2.02 (0.19–21.90)
Keoghane 2000 23/72 12/76 55.14 2.02 (1.09–3.76)
van Melick 2003a 2/50 1/45 4.97 1.80 (0.17–19.19)
Mottet 1999 0/13 1/23 5.22 0.57 (0.02–13.10)
Shingleton 2002 0/50 3/50 16.53 0.14 (0.01–2.70)
Tuhkanen 2001 3/21 2/25 8.62 1.79 (0.33–9.70)
Tuhkanen 2003 2/26 1/25 4.82 1.92 (0.19–19.90)
Zorn 1999 0/12 0/21 Not estimable

Subtotal (95% CI) 328 350 100.00 1.60 (0.97–2.63)
Total events: 32 (Laser vaporisation), 21 (TURP)
Test for heterogeneity: χ2 = 3.65, df = 6 (p = 0.72), I2 = 0%
Test for overall effect: z = 1.85 (p = 0.06)
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Review: BPE
Comparison: 07 Laser vaporisation vs TURP
Outcome: 04 Qmax (ml/s)

Study or 
subcategory n

Laser
vaporisation
Mean (SD) n

TURP
Mean (SD)

WMD (fixed)
95% CI

Weight
%

WMD (fixed)
95% CI

01 3 months
Keoghane 2000 46 21.30 (11.60) 52 21.80 (12.20) 6.32 −0.50 (−5.22 to 4.22)
Sengor 1996 30 18.90 (3.10) 30 20.70 (2.60) 67.02 −1.80 (−3.25 to −0.35)
Shingleton 2002 48 15.00 (5.70) 48 16.00 (8.00) 18.19 −1.00 (−3.78 to 1.78)
Tuhkanen 2003 25 15.00 (5.20) 25 19.00 (9.00) 8.46 −4.00 (−8.07 to 0.07)

Subtotal (95% CI) 149 155 100.00 −1.76 (−2.94 to −0.57)
Test for heterogeneity: χ2 = 1.73, df = 3 (p = 0.63), I2 = 0%
Test for overall effect: z = 2.91 (p = 0.004)

02 6 months
Sengor 1996 30 18.20 (2.10) 30 19.80 (2.50) 79.74 −1.60 (−2.77 to −0.43)
Shingleton 2002 48 15.80 (6.90) 48 16.30 (6.40) 15.36 −0.50 (−3.16 to 2.16)

 Tuhkanen 2003Tuhkanen 2003 25 17.90 (7.10) 25 21.10 (9.70) 4.90 −3.20 (−7.91 to 1.51)
Subtotal (95% CI) 103 103 100.00 −1.51 (−2.55 to −0.47)
Test for heterogeneity: χ2 = 1.07, df = 2 (p = 0.59), I2 = 0%
Test for overall effect: z = 2.84 (p = 0.005)

03 12 months
Keoghane 2000 42 17.10 (13.20) 45 21.20 (12.40) 25.73 −4.10 (−9.49 to 1.29)
Shingleton 2002 40 15.40 (5.90) 33 16.70 (7.60) 74.27 −1.30 (−4.47 to 1.87)

Subtotal (95% CI) 82 78 100.00 −2.02 (−4.75 to 0.71)
Test for heterogeneity: χ2 = 0.77, df = 1 (p = 0.38), I2 = 0%
Test for overall effect: z = 1.45 (p = 0.15)

04 2 years
Keoghane 2000 27 14.20 (7.40) 31 15.90 (8.00) 45.06 −1.70 (−5.67 to 2.27)
Shingleton 2002 23 14.90 (5.40) 19 14.30 (6.30) 54.94 0.60 (−2.99 to 4.19)

Subtotal (95% CI) 50 50 100.00 −0.44 (−3.10 to 2.23)
Test for heterogeneity: χ2 = 0.71, df = 1 (p = 0.40), I2 = 0%
Test for overall effect: z = 0.32 (p = 0.75)

05 3 years
Keoghane 2000 24 13.40 (7.30) 24 12.70 (6.40) 100.00 0.70 (−3.18 to 4.58)

Subtotal (95% CI) 24 24 100.00 0.70 (−3.18 to 4.58)
Test for heterogeneity: not applicable
Test for overall effect: z = 0.35 (p = 0.72)

06 5 years
Keoghane 2000 25 14.00 (6.40) 32 14.00 (5.20) 43.59 0.00 (−3.09 to 3.09)
Shingleton 2002 29 12.30 (5.30) 33 12.80 (5.60) 56.41 −0.50 (−3.22 to 2.22)

Subtotal (95% CI) 54 65 100.00 −0.28 (−2.32 to 1.76)
Test for heterogeneity: χ2 = 0.06, df = 1 (p = 0.81), I2 = 0%
Test for overall effect: z = 0.27 (p = 0.79)
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Review: BPE
Comparison: 07 Laser vaporisation vs TURP
Outcome: 05 MUF (ml/s)

Study or 
subcategory n

Laser
vaporisation
Mean (SD) n

TURP
Mean (SD)

WMD (fixed)
95% CI

Weight
%

WMD (fixed)
95% CI

01 3 months
Sengor 1996 30 10.70 (1.70) 30 10.60 (1.70) 100.00 0.10 (−0.76 to 0.96)

Subtotal (95% CI) 30 30 100.00 0.10 (−0.76 to 0.96)
Test for heterogeneity: not applicable
Test for overall effect: z = 0.23 (p = 0.82)

02 6 months
Sengor 1996 30 10.90 (2.70) 30 10.30 (1.30) 100.00 0.60 (−0.47 to 1.67)

Subtotal (95% CI) 30 30 100.00 0.60 (−0.47 to 1.67)
Test for heterogeneity: not applicable
Test for overall effect: z = 1.10 (p = 0.27)
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Review: BPE
Comparison: 07 Laser vaporisation vs TURP
Outcome: 06 Residual volume (ml)

Study or 
subcategory n

Laser vaporisation
Mean (SD) n

TURP
Mean (SD)

WMD (fixed)
95% CI

Weight
%

WMD (fixed)
95% CI

01 3 months
 Sengor 1996 30 50.40 (30.00) 30 70.00 (27.00) 69.14 −19.60 (−34.04 to −5.16)
 Tuhkanen 2003 25 44.00 (39.00) 25 36.00 (39.00) 30.86 8.00 (−13.62 to 29.62)
Subtotal (95% CI) 55 55 100.00 −11.08 (−23.09 to 0.93)
Test for heterogeneity: χ2 = 4.33, df = 1 (p = 0.04), I2 = 76.9%
Test for overall effect: z = 1.81 (p = 0.07)

02 6 months
 Sengor 1996 30 68.00 (22.00) 30 47.00 (19.00) 88.59 21.00 (10.60–31.40)
 Tuhkanen 2003 25 50.00 (64.00) 25 32.00 (37.00) 11.41 18.00 (−10.98 to 46.98)
Subtotal (95% CI) 55 55 100.00 20.66 (10.87–30.45)
Test for heterogeneity: χ2 = 0.04, df = 1 (p = 0.85), I2 = 0%
Test for overall effect: z = 4.14 (p < 0.0001)
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Review: BPE
Comparison: 07 Laser vaporisation vs TURP
Outcome: 07 Detrusor pressure (cmH2O)

Study or 
subcategory n

Laser vaporisation
Mean (SD) n

TURP
Mean (SD)

WMD (fixed)
95% CI

Weight
%

WMD (fixed)
95% CI

01 6 months
 Tuhkanen 2003 25 38.30 (9.70) 25 31.30 (9.90) 100.00 7.00 (1.57–12.43)
Subtotal (95% CI) 25 25 100.00 7.00 (1.57–12.43)
Test for heterogeneity: not applicable
Test for overall effect: z = 2.53 (p = 0.01)
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Review: BPE
Comparison: 07 Laser vaporisation vs TURP
Outcome: 08 Prostate size (ml)

Study or 
subcategory n

Laser vaporisation
Mean (SD) n

TURP
Mean (SD)

WMD (fixed)
95% CI

Weight
%

WMD (fixed)
95% CI

01 6 months
 Shingleton 2002 48 29.10 (20.00) 48 22.00 (12.10) 100.00 7.10 (0.49–13.71)
Subtotal (95% CI) 48 48 100.00 7.10 (0.49–13.71)
Test for heterogeneity: not applicable
Test for overall effect: z = 2.10 (p = 0.04)

02 12 months
 Shingleton 2002 40 28.40 (22.70) 33 21.50 (15.40) 100.00 6.90 (−1.88 to 15.68)
Subtotal (95% CI) 40 33 100.00 6.90 (−1.88 to 15.68)
Test for heterogeneity: not applicable
Test for overall effect: z = 1.54 (p = 0.12)

03 18–24 months
 Shingleton 2002 23 27.50 (19.90) 19 20.50 (13.30) 100.00 7.00 (−3.09 to 17.09)
Subtotal (95% CI) 23 19 100.00 7.00 (−3.09 to 17.09)
Test for heterogeneity: not applicable
Test for overall effect: z = 1.36 (p = 0.17)

04 36–72 months
 Shingleton 2002 29 32.90 (26.50) 33 26.30 (20.20) 100.00 6.60 (−5.25 to 18.45)
Subtotal (95% CI) 29 33 100.00 6.60 (−5.25 to 18.45)
Test for heterogeneity: not applicable
Test for overall effect: z = 1.09 (p = 0.28)
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Review: BPE
Comparison: 07 Laser vaporisation vs TURP
Outcome: 10 Quality of life

Study or 
subcategory

n

Laser
vaporisation
Mean (SD) n

TURP
Mean (SD)

WMD (fixed)
95% CI

Weight
%

WMD (fixed)
95% CI

01 6 months
 van Melick 2003 33 0.80 (1.00) 37 0.50 (0.50) 100.00 0.30 (−0.08 to 0.68)
Subtotal (95% CI) 33 37 100.00 0.30 (−0.08 to 0.68)
Test for heterogeneity: not applicable
Test for overall effect: z = 1.56 (p = 0.12)

02 12 months
 van Melick 2003 37 0.60 (0.90) 41 0.60 (0.90) 100.00 0.00 (−0.40 to 0.40)
Subtotal (95% CI) 37 41 100.00 0.00 (−0.40 to 0.40)
Test for heterogeneity: not applicable
Test for overall effect: z = 0.00 (p = 1.00)

03 1–4 years
 van Melick 2003 10 2.00 (1.00) 15 1.10 (1.20) 100.00 0.90 (0.03–1.77)
Subtotal (95% CI) 10 15 100.00 0.90 (0.03–1.77)
Test for heterogeneity: not applicable
Test for overall effect: z = 2.03 (p = 0.04)

04 4–7 years
 van Melick 2003 17 1.40 (1.20) 15 1.30 (1.30) 100.00 0.10 (−0.77 to 0.97)
Subtotal (95% CI) 17 15 100.00 0.10 (−0.77 to 0.97)
Test for heterogeneity: not applicable
Test for overall effect: z = 0.23 (p = 0.82)
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Review: BPE
Comparison: 07 Laser vaporisation vs TURP
Outcome: 11 Duration of operation (min)

Study or 
subcategory

n

Laser
vaporisation
Mean (SD) n

TURP
Mean (SD)

WMD (fixed)
95% CI

Weight
%

WMD (fixed)
95% CI

Carter 1999a 95 37.40 (12.10) 96 35.70 (10.80) 58.41 1.70 (−1.55 to 4.95)
Keoghane 2000 69 36.00 (15.00) 69 39.00 (20.00) 17.77 −3.00 (−8.90 to 2.90)
van Melick 2003a 45 58.00 (11.00) 50 58.00 (26.00) 9.93 0.00 (−7.89 to 7.89)
Suvakovic 1996 10 18.90 (8.80) 10 20.10 (6.20) 13.89 −1.20 (−7.87 to 5.47)

Total (95% CI) 219 225 100.00 0.29 (−2.19 to 2.78)
Test for heterogeneity: χ2 = 2.11, df = 3 (p = 0.55), I2 = 0%
Test for overall effect: z = 0.23 (p = 0.82)
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Review: BPE
Comparison: 07 Laser vaporisation vs TURP
Outcome: 12 Length of hospital stay (days)

Study or 
subcategory n

Laser vaporisation
Mean (SD) n

TURP
Mean (SD)

WMD (fixed)
95% CI

Weight
%

WMD (fixed)
95% CI

van Melick 2003a 45 3.80 (1.30) 50 3.90 (0.90) 100.00 −0.10 (−0.55 to 0.35)

Total (95% CI) 45 50 100.00 −0.10 (−0.55 to 0.35)
Test for heterogeneity: not applicable
Test for overall effect: z = 0.43 (p = 0.67)
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Appendix 9.8: TUVRP versus TURP

Review: BPE
Comparison: 08 TUVRP vs TURP
Outcome: 01 IPSS

Study oror
subcategory n

TUVRP
Mean (SD) n

TURP
Mean (SD)

WMD (fixed)
95% CI

Weight
%

WMD (fixed)
95% CI

01 3 months
 Liu 2006 42 8.20 (2.20) 30 7.90 (1.80) 100.00 0.30 (−0.63 to 1.23)
Subtotal (95% CI) 42 30 100.00 0.30 (−0.63 to 1.23)
Test for heterogeneity: not applicable
Test for overall effect: z = 0.63 (p = 0.53)

02 6 months
 Gupta 2006 50 5.90 (1.78) 50 6.10 (2.97) 72.20 −0.20 (−1.16 to 0.76)
 Talic 2000 34 4.00 (3.40) 34 5.60 (3.10) 27.80 −1.60 (−3.15 to −0.05)
Subtotal (95% CI) 84 84 100.00 −0.59 (−1.40 to 0.23)
Test for heterogeneity: χ2 = 2.27, df = 1 (p = 0.13), I2 = 56.0%
Test for overall effect: z = 1.42 (p = 0.16)

03 12 months
 Gupta 2006 50 5.40 (1.97) 50 5.60 (2.26) 76.66 −0.20 (−1.03 to 0.63)
 Helke 2001 79 4.66 (4.30) 73 5.21 (5.10) 23.34 −0.55 (−2.06 to 0.96)
Subtotal (95% CI) 129 123 100.00 −0.28 (−1.01 to 0.45)
Test for heterogeneity: χ2 = 0.16, df = 1 (p = 0.69), I2 = 0%
Test for overall effect: z = 0.76 (p = 0.45)

04 24 months
 Liu 2006 23 9.00 (3.10) 21 8.40 (2.60) 100.00 0.60 (−1.09 to 2.29)
Subtotal (95% CI) 23 21 100.00 0.60 (−1.09 to 2.29)
Test for heterogeneity: not applicable
Test for overall effect: z = 0.70 (p = 0.49)
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Review: BPE
Comparison: 08 TUVRP vs TURP
Outcome: 02 Complications

Study or 
subcategory

TUVRP
n/N

TURP
n/N

RR (fixed)
95% CI

Weight
%

RR (fixed)
95% CI

01 Haemorrhage
 Helke 2001 1/93 3/92 57.07 0.33 (0.03–3.11)
 Liu 2006 0/32 1/44 24.01 0.45 (0.02–10.81)
 Talic 2000 1/34 1/34 18.92 1.00 (0.07–15.34)
Subtotal (95% CI) 159 170 100.00 0.49 (0.11–2.15)
Total events: 2 (TUVRP), 5 (TURP)
Test for heterogeneity: χ2 = 0.38, df = 2 (p = 0.83), I2 = 0%
Test for overall effect: z = 0.95 (p = 0.34)

02 Blood transfusion
 Gupta 2006 0/50 1/50 11.66 0.33 (0.01–7.99)
 Helke 2001 6/93 9/92 70.34 0.66 (0.24–1.78)
 Kupeli 2001 0/50 0/50 Not estimable
 Liu 2006 1/44 2/32 18.00 0.36 (0.03–3.84)
 Talic 2000 0/34 0/34 Not estimable
Subtotal (95% CI) 271 258 100.00 0.57 (0.24–1.36)
Total events: 7 (TUVRP), 12 (TURP)
Test for heterogeneity: χ2 = 0.33, df = 2 (p = 0.85), I2 = 0%
Test for overall effect: z = 1.27 (p = 0.20)

03 Urinary retention
 Gupta 2006 3/50 3/50 100.00 1.00 (0.21–4.72)
 Kupeli 2001 0/50 0/50 Not estimable
Subtotal (95% CI) 100 100 100.00 1.00 (0.21–4.72)
Total events: 3 (TUVRP), 3 (TURP)
Test for heterogeneity: not applicable
Test for overall effect: z = 0.00 (p = 1.00)

04 Recatheterisation
 Gupta 2006 3/50 3/50 39.31 1.00 (0.21–4.72)
 Kupeli 2001 0/50 0/50 Not estimable
 Liu 2006 3/44 4/32 60.69 0.55 (0.13–2.27)
Subtotal (95% CI) 144 132 100.00 0.72 (0.26–2.05)
Total events: 6 (TUVRP), 7 (TURP)
Test for heterogeneity: χ2 = 0.32, df = 1 (p = 0.57), I2 = 0%
Test for overall effect: z = 0.61 (p = 0.54)

05 Clot retention
 Liu 2006 2/44 2/32 69.84 0.73 (0.11–4.89)
 Talic 2000 1/34 1/34 30.16 1.00 (0.07–15.34)
Subtotal (95% CI) 78 66 100.00 0.81 (0.17–3.85)
Total events: 3 (TUVRP), 3 (TURP)
Test for heterogeneity: χ2 = 0.04, df = 1 (p = 0.85), I2 = 0%
Test for overall effect: z = 0.27 (p = 0.79)

06 TUR syndrome
 Kupeli 2001 0/50 0/50 Not estimable
 Liu 2006 0/44 2/32 100.00 0.15 (0.01–2.95)
 Talic 2000 0/34 0/34 Not estimable
Subtotal (95% CI) 128 116 100.00 0.15 (0.01–2.95)
Total events: 0 (TUVRP), 2 (TURP)
Test for heterogeneity: not applicable
Test for overall effect: z = 1.25 (p = 0.21)
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08 Incontinence
 Gupta 2006 0/50 8.38 0.33 (0.01–7.99)
 Helke 2001 14/93 78.64 0.99 (0.50–1.96)
 Kupeli 2001 0/50 Not estimable
 Liu 2006 1/36 12.98 0.36 (0.03–3.77)
Subtotal (95% CI) 229

1/50
14/92

0/50
2/26
218 100.00 0.85 (0.45–1.61)

Total events: 15 (TUVRP), 17 (TURP)
Test for heterogeneity: χ2 = 1.03, df = 2 (p = 0.60), I2 = 0%
Test for overall effect: z = 0.49 (p = 0.62)

09 Stricture
 Gupta 2006 1/50 17.60 0.50 (0.05–5.34)
 Helke 2001 5/93 61.95 0.71 (0.23–2.15)
 Kupeli 2001 0/50 Not estimable
 Liu 2006 3/36 20.44 1.08 (0.19–6.03)
Subtotal (95% CI) 229

2/50
7/92
0/50
2/26
218 100.00 0.75 (0.32–1.77)

Total events: 9 (TUVRP), 11 (TURP)
Test for heterogeneity: χ2 = 0.30, df = 2 (p = 0.86), I2 = 0%
Test for overall effect: z = 0.66 (p = 0.51)

10 Retrograde ejaculation
 Kupeli 2001 27/44 75.42 1.18 (0.83–1.68)
 Liu 2006 10/17 24.58 1.09 (0.58–2.07)
Subtotal (95% CI) 61

26/50
7/13

63 100.00 1.16 (0.85–1.58)
Total events: 37 (TUVRP), 33 (TURP)
Test for heterogeneity: χ2 = 0.04, df = 1 (p = 0.84), I2 = 0%
Test for overall effect: z = 0.93 (p = 0.35)

11 Erectile dysfunction
 Kupeli 2001 11/31 76.56 1.06 (0.55–2.06)
 Liu 2006 4/17 23.44 1.02 (0.27–3.78)

Talic 2000 0/18 Not estimable
Subtotal (95% CI) 66

12/36
3/13
0/18

67 100.00 1.05 (0.58–1.91)
Total events: 15 (TUVRP), 15 (TURP)
Test for heterogeneity: χ2 = 0.00, df = 1 (p = 0.95), I2 = 0%
Test for overall effect: z = 0.17 (p = 0.86)

12 Rehospitalisaiton
 Liu 2006 2/44 100.00 0.73 (0.11–4.89)
Subtotal (95% CI) 44

2/32
32 100.00 0.73 (0.11–4.89)

Total events: 2 (TUVRP), 2 (TURP)
Test for heterogeneity: not applicable
Test for overall effect: z = 0.33 (p = 0.74)

13 Reoperation
Helke 2001 9/93 68.40 1.78 (0.62–5.11)

 Liu 2006 6/36 31.60 2.17 (0.47–9.89)
Subtotal (95% CI) 129

5/92
2/26
118 100.00 1.90 (0.80–4.52)

Total events: 15 (TUVRP), 7 (TURP)
Test for heterogeneity: χ2 = 0.04, df = 1 (p = 0.84), I2 = 0%
Test for overall effect: z = 1.46 (p = 0.15)

Review: BPE
Comparison: 08 TUVRP vs TURP
Outcome: 02 Complications

Study or 
subcategory

TUVRP
n/N

TURP
n/N

RR (fixed)
95% CI

Weight
%

RR (fixed)
95% CI

07 Mortality
 Gupta 2006 1/50 100.00 3.00 (0.13–71.92)
Subtotal (95% CI) 50

0/50
50 100.00 3.00 (0.13–71.92)

Total events: 1 (TUVRP), 0 (TURP)
Test for heterogeneity: not applicable
Test for overall effect: z = 0.68 (p = 0.50)
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Review: BPE
Comparison: 08 TUVRP vs TURP
Outcome: 03 Qmax (ml/s)

Study or 
subcategory n

TUVRP
Mean (SD) n

TURP
Mean (SD)

WMD (fixed) 
95% CI

Weight
%

WMD (fixed) 
95% CI

01 3 months
Liu 2006 42 20.70 (2.00) 30 21.60 (2.00) 100.00 −0.90 (−1.84 to 0.04)

Subtotal (95% CI) 42 30 100.00 −0.90 (−1.84 to 0.04)
Test for heterogeneity: not applicable
Test for overall effect: z = 1.88 (p = 0.06)

02 6 months
Gupta 2006 50 20.70 (1.32) 50 22.50 (0.95) 89.49 −1.80 (−2.25 to −1.35)
Kupeli 2001 50 26.70 (3.70) 50 24.60 (3.40) 9.37 2.10 (0.71–3.49)

 Talic 2000Talic 2000 34 19.00 (6.50) 34 15.20 (10.00) 1.13 3.80 (−0.21 to 7.81)
Subtotal (95% CI) 134 134 100.00 −1.37 (−1.80 to −0.94)
Test for heterogeneity: χ2 = 33.73, df = 2 (p < 0.00001), I2 = 94.1%
Test for overall effect: z = 6.30 (p < 0.00001)

03 12 months
Gupta 2006 50 23.70 (1.58) 50 23.60 (0.96) 98.06 0.10 (−0.41 to 0.61)
Helke 2001 79 22.19 (12.30) 73 22.12 (10.60) 1.94 0.07 (−3.57 to 3.71)

Subtotal (95% CI) 129 123 100.00 0.10 (−0.41 to 0.61)
Test for heterogeneity: χ2 = 0.00, df = 1 (p = 0.99), I2 = 0%
Test for overall effect: z = 0.38 (p = 0.70)

04 2 years
Liu 2006 23 19.60 (3.70) 21 21.20 (2.70) 100.00 −1.60 (−3.50 to 0.30)

Subtotal (95% CI) 23 21 100.00 −1.60 (−3.50 to 0.30)
Test for heterogeneity: not applicable
Test for overall effect: χ = 1.65 (p = 0.10)
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Review: BPE
Comparison: 08 TUVRP vs TURP
Outcome: 04 Prostate size

Study or 
subcategory n

TUVRP
Mean (SD) n

TURP
Mean (SD)

WMD (fixed) 
95% CI

Weight
%

WMD (fixed) 
95% CI

01 6 months
Kupeli 2001 50 20.60 (3.60) 50 20.80 (3.10) 100.00 −0.20 (−1.52 to 1.12)

Subtotal (95% CI) 50 50 100.00 −0.20 (−1.52 to 1.12)
Test for heterogeneity: not applicable
Test for overall effect: z = 0.30 (p = 0.77)
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Review: BPE
Comparison: 08 TUVRP vs TURP
Outcome: 05 Quality of life

Study or 
subcategory n

TUVRP
Mean (SD) n

TURP
Mean (SD)

WMD (fixed) 
95% CI

Weight
%

WMD (fixed) 
95% CI

01 3 months
Liu 2006 42 1.70 (0.50) 30 1.50 (0.70) 100.00 0.20 (−0.09 to 0.49)

Subtotal (95% CI) 42 30 100.00 0.20 (−0.09 to 0.49)
Test for heterogeneity: not applicable
Test for overall effect: z = 1.34 (p = 0.18)

02 2 years
Liu 2006 23 1.60 (0.60) 21 1.40 (0.70) 100.00 0.20 (−0.19 to 0.59)

Subtotal (95% CI) 23 21 100.00 0.20 (−0.19 to 0.59)
Test for heterogeneity: not applicable
Test for overall effect: z = 1.01 (p = 0.31)
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Review: BPE
Comparison: 08 TUVRP vs TURP
Outcome: 06 Duration of operation (min)

Study or 
subcategory n

TUVRP
Mean (SD) n

TURP
Mean (SD)

WMD (random) 
95% CI

Weight
%

WMD (random) 
95% CI

Gupta 2006 50 55.90 (18.10) 50 64.00 (13.10) 31.32 −8.10 (−14.29 to −1.91)
Liu 2006 44 49.40 (8.00) 32 52.90 (6.00) 38.35 −3.50 (−6.65 to −0.35)
Talic 2000 34 42.40 (15.00) 35 35.90 (12.80) 30.33 6.50 (−0.09 to 13.09)

Total (95% CI) 128 117 100.00 −1.91 (−8.88 to 5.07)
Test for heterogeneity: χ2 = 10.66, df = 2 (p = 0.005), I2 = 81.2%
Test for overall effect: z = 0.54 (p = 0.59)
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Review: BPE
Comparison: 08 TUVRP vs TURP
Outcome: 07 Length of hospital stay

Study or 
subcategory n

TUVRP
Mean (SD) n

TURP
Mean (SD)

WMD (fixed) 
95% CI

Weight
%

WMD (fixed) 
95% CI

Liu 2006 44 1.65 (0.20) 32 2.06 (0.35) 100.00 −0.41 (−0.54 to −0.28)

Total (95% CI) 44 32 100.00 −0.41 (−0.54 to −0.28)
Test for heterogeneity: not applicable
Test for overall effect: z = 5.96 (p < 0.00001)
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Appendix 9.9: B-TURP versus TURP

Review: BPE
Comparison: 09 B-TURP vs TURP
Outcome: 01 IPSS/AUA

Study or 
subcategory n

B-TURP
Mean (SD) n

TURP
Mean (SD)

WMD (fixed) 
95% CI

Weight
%

WMD (fixed) 
95% CI

01 3 months
Seckiner 2006 24 9.30 (3.90) 24 10.60 (6.30) 100.00 −1.30 (−4.26 to 1.66)

Subtotal (95% CI) 24 24 100.00 −1.30 (−4.26 to 1.66)
Test for heterogeneity: not applicable
Test for overall effect: z = 0.86 (p = 0.39)

02 6 months
Kim 2006b 25 6.00 (1.00) 25 5.60 (1.40) 90.53 0.40 (−0.27 to 1.07)

 Seckiner 2006Seckiner 2006 23 8.70 (4.10) 21 8.30 (2.90) 9.47 0.40 (−1.68 to 2.48)
Subtotal (95% CI) 48 46 100.00 0.40 (−0.24 to 1.04)
Test for heterogeneity: χ2 = 0.00, df = 1 (p = 1.00), I2 = 0%
Test for overall effect: z = 1.22 (p = 0.22)

03 12 months
Nuhoglu 2006 24 5.40 (3.70) 26 5.20 (3.20) 53.99 0.20 (−1.72 to 2.12)
Seckiner 2006 23 8.70 (4.10) 21 8.30 (2.90) 46.01 0.40 (−1.68 to 2.48)

Subtotal (95% CI) 47 47 100.00 0.29 (−1.12 to 1.71)
Test for heterogeneity: χ2 = 0.02, df = 1 (p = 0.89), I2 = 0%
Test for overall effect: z = 0.40 (p = 0.69)
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Review: BPE
Comparison: 09 B-TURP vs TURP
Outcome: 02 Complications
Study oror
subcategory

B-TURP
n/N

TURP
n/N

RR (fixed) 
95% CI

Weight
%

RR (fixed) 
95% CI

01 Blood transfusion
Nuhoglu 2006Nuhoglu 2006 1/27 2/30 65.45 0.56 (0.05–5.79)

 Tefekli 2005Tefekli 2005 1/35 0/35 17.27 3.00 (0.13–71.22)
 de Sio 2006de Sio 2006 1/35 0/35 17.27 3.00 (0.13–71.22)
Subtotal (95% CI) 97 100 100.00 1.40 (0.32–6.20)
Total events: 3 (B-TURP), 2 (TURP)
Test for heterogeneity: χ2 = 1.04, df = 2 (p = 0.59), I2 = 0%
Test for overall effect: z = 0.44 (p = 0.66)

02 Recatheterisation
Nuhoglu 2006Nuhoglu 2006 0/30 1/27 60.69 0.30 (0.01–7.09)

 Tefekli 2005Tefekli 2005 3/49 1/47 39.31 2.88 (0.31–26.69)
Subtotal (95% CI) 79 74 100.00 1.31 (0.27–6.43)
Total events: 3 (B-TURP), 2 (TURP)
Test for heterogeneity: χ2 = 1.31, df = 1 (p = 0.25), I2 = 23.7%
Test for overall effect: z = 0.34 (p = 0.74)

03 Clot retention
Nuhoglu 2006Nuhoglu 2006 0/27 0/30 Not estimable

 de Sio 2006de Sio 2006 2/35 4/35 100.00 0.50 (0.10–2.56)
Subtotal (95% CI) 62 65 100.00 0.50 (0.10–2.56)
Total events: 2 (B-TURP), 4 (TURP)
Test for heterogeneity: not applicable
Test for overall effect: z = 0.83 (p = 0.41)

04 TUR syndrome
Kim 2006b 0/25 0/25 Not estimable
de Sio 2006 0/35 0/35 Not estimable

Subtotal (95% CI) 0 0 Not estimable
Total events: 0 (B-TURP), 0 (TURP)
Test for heterogeneity: not applicable
Test for overall effect: not applicable

05 Incontinence
 Kim 2006bKim 2006b 1/25 1/25 39.52 1.00 (0.07–15.12)
 Tefekli 2005Tefekli 2005 0/49 1/47 60.48 0.32 (0.01–7.66)
Subtotal (95% CI) 74 72 100.00 0.59 (0.08–4.31)
Total events: 1 (B-TURP), 2 (TURP)
Test for heterogeneity: χ2 = 0.29, df = 1 (p = 0.59), I2 = 0%
Test for overall effect: z = 0.52 (p = 0.60)

06 Irritative urinary symptoms
Tefekli 2005 6/49 2/47 100.00 2.88 (0.61–13.55)

Subtotal (95% CI) 49 47 100.00 2.88 (0.61–13.55)
Total events: 6 (B-TURP), 2 (TURP)
Test for heterogeneity: not applicable
Test for overall effect: z = 1.34 (p = 0.18)

07 Stricture
Kim 2006b 1/25 2/25 39.83 0.50 (0.05–5.17)
Seckiner 2006Seckiner 2006 2/24 1/24 19.92 2.00 (0.19–20.61)

 Tefekli 2005Tefekli 2005 3/49 1/47 20.33 2.88 (0.31–26.69)
 de Sio 2006de Sio 2006 1/35 1/35 19.92 1.00 (0.07–15.36)
Subtotal (95% CI) 133 131 100.00 1.38 (0.45–4.26)
Total events: 7 (B-TURP), 5 (TURP)
Test for heterogeneity: χ2 = 1.29, df = 3 (p = 0.73), I2 = 0%
Test for overall effect: z = 0.56 (p = 0.57)

08 Retrograde ejaculation
 Tefekli 2005Tefekli 2005 29/49 30/47 100.00 0.93 (0.68–1.27)
Subtotal (95% CI) 49 47 100.00 0.93 (0.68–1.27)
Total events: 29 (B-TURP), 30 (TURP)
Test for heterogeneity: not applicable
Test for overall effect: z = 0.47 (p = 0.64)

09 Reoperation
 Nuhoglu 2006 0/27 0/30 Not estimable
 Tefekli 2005Tefekli 2005 2/49 1/47 50.52 1.92 (0.18–20.46)
 de Sio 2006de Sio 2006 1/35 1/35 49.48 1.00 (0.07–15.36)
Subtotal (95% CI) 111 112 100.00 1.46 (0.25–8.57)
Total events: 3 (B-TURP), 2 (TURP)
Test for heterogeneity: χ2 = 0.12, df = 1 (p = 0.72), I2 = 0%
Test for overall effect: z = 0.42 (p = 0.67)

10 Urinary tract infection
Kim 2006b 1/25 1/25 100.00 1.00 (0.07–15.12)

Subtotal (95% CI) 25 25 100.00 1.00 (0.07–15.12)
Total events: 1 (B-TURP), 1 (TURP)
Test for heterogeneity: not applicable
Test for overall effect: z = 0.00 (p = 1.00)
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Review: BPE
Comparison: 09 B-TURP vs TURP
Outcome: 03 Qmax (ml/s)

Study or 
subcategory n

B-TURP 
Mean (SD) n

TURP
Mean (SD)

WMD (fixed) 
95% CI

Weight
%

WMD (fixed) 
95% CI

01 3 months
Seckiner 2006 24 17.70 (9.10) 24 18.60 (9.10) 6.07 −0.90 (−6.05 to 4.25)
Tefekli 2005 47 16.90 (2.80) 49 15.80 (3.70) 93.93 1.10 (−0.21 to 2.41)

Subtotal (95% CI) 71 73 100.00 0.98 (−0.29 to 2.25)
Test for heterogeneity: χ2 = 0.54, df = 1 (p = 0.46), I2 = 0%
Test for overall effect: z = 1.51 (p = 0.13)

02 6 months
Kim 2006b 25 20.60 (4.50) 25 20.50 (4.20) 28.62 0.10 (−2.31 to 2.51)
Seckiner 2006 24 23.40 (10.60) 23 16.20 (12.00) 3.96 7.20 (0.72–13.68)
Tefekli 2005 49 18.30 (3.50) 47 17.50 (4.30) 67.42 0.80 (−0.77 to 2.37)

Subtotal (95% CI) 98 95 100.00 0.85 (−0.44 to 2.14)
Test for heterogeneity: χ2 = 4.06, df = 2 (p = 0.13), I2 = 50.7%
Test for overall effect: z = 1.30 (p = 0.20)

03 12 months
Nuhoglu 2006 24 17.10 (2.70) 26 17.90 (3.10) 45.91 −0.80 (−2.41 to 0.81)
Seckiner 2006 23 18.80 (6.90) 21 15.70 (6.30) 7.81 3.10 (−0.80 to 7.00)
Tefekli 2005 49 17.20 (3.90) 47 16.90 (4.10) 46.28 0.30 (−1.30 to 1.90)

Subtotal (95% CI) 96 94 100.00 0.01 (−1.08 to 1.10)
Test for heterogeneity: χ2 = 3.51, df = 2 (p = 0.17), I2 = 43.0%
Test for overall effect: z = 0.02 (p = 0.98)
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Review: BPE
Comparison: 09 B-TURP vs TURP
Outcome: 04 MUF (ml/s)

Study or 
subcategory n

B-TURP
Mean (SD) n

TURP
Mean (SD)

WMD (fixed) 
95% CI

Weight
%

WMD (fixed) 
95% CI

01 12 months
 Nuhoglu 2006Nuhoglu 2006 24 10.40 (2.90) 26 9.90 (2.30) 100.00 0.50 (−0.96 to 1.96)
Subtotal (95% CI) 24 26 100.00 0.50 (−0.96 to 1.96)
Test for heterogeneity: not applicable
Test for overall effect: z = 0.67 (p = 0.50)
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Review: BPE
Comparison: 09 B-TURP vs TURP
Outcome: 05 Residual volume (ml)

Study or 
subcategory n

B-TURP
Mean (SD) n

TURP
Mean (SD)

WMD (fixed) 
95% CI

Weight
%

WMD (fixed) 
95% CI

01 12 months
Nuhoglu 2006 24 33.00 (19.00) 26 35.00 (15.00) 100.00 −2.00 (−11.54 to 7.54)

Subtotal (95% CI) 24 26 100.00 −2.00 (−11.54 to 7.54)
Test for heterogeneity: not applicable
Test for overall effect: z = 0.41 (p = 0.68)
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Review: BPE
Comparison: 09 B-TURP vs TURP
Outcome: 06 Prostate size (ml)

Study or 
subcategory n

B-TURP
Mean (SD) n

TURP
Mean (SD)

WMD (fixed) 
95% CI

Weight
%

WMD (fixed) 
95% CI

01 6 months
Seckiner 2006 24 25.30 (8.10) 23 28.50 (7.50) 100.00 −3.20 (−7.66 to 1.26)

Subtotal (95% CI) 24 23 100.00 −3.20 (−7.66 to 1.26)
Test for heterogeneity: not applicable
Test for overall effect: z = 1.41 (p = 0.16)

02 12 months
 Nuhoglu 2006Nuhoglu 2006 24 22.00 (6.80) 26 24.00 (7.10) 100.00 −2.00 (−5.85 to 1.85)
Subtotal (95% CI) 24 26 100.00 −2.00 (−5.85 to 1.85)
Test for heterogeneity: not applicable
Test for overall effect: z = 1.02 (p = 0.31)
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Review: BPE
Comparison: 09 B-TURP vs TURP
Outcome: 07 Quality of life

Study or 
subcategory n

B-TURP
Mean (SD) n

TURP
Mean (SD)

WMD (fixed) 
95% CI

Weight
%

WMD (fixed) 
95% CI

01 3 months
Seckiner 2006 24 1.80 (1.00) 24 2.10 (1.20) 100.00 −0.30 (−0.92 to 0.32)

Subtotal (95% CI) 24 24 100.00 −0.30 (−0.92 to 0.32)
Test for heterogeneity: not applicable
Test for overall effect: z = 0.94 (p = 0.35)

02 6 months
Seckiner 2006 24 1.60 (0.70) 23 1.60 (1.30) 100.00 0.00 (−0.60 to 0.60)

Subtotal (95% CI) 24 23 100.00 0.00 (−0.60 to 0.60)
Test for heterogeneity: not applicable
Test for overall effect: z = 0.00 (p = 1.00)

03 12 months
Seckiner 2006 23 1.80 (0.80) 21 2.00 (0.80) 100.00 −0.20 (−0.67 to 0.27)

Subtotal (95% CI) 23 21 100.00 −0.20 (−0.67 to 0.27)
Test for heterogeneity: not applicable
Test for overall effect: z = 0.83 (p = 0.41)
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Review: BPE
Comparison: 09 B-TURP vs TURP
Outcome: 09 Duration of operation

Study or 
subcategory n

B-TURP
Mean (SD) n

TURP
Mean (SD)

WMD (fixed) 
95% CI

Weight
%

WMD (fixed) 
95% CI

Kim 2006b 25 54.00 (13.60) 25 57.00 (15.40) 15.36 −3.00 (−11.05 to 5.05)
Nuhoglu 2006 27 55.00 (9.70) 30 52.00 (13.20) 27.91 3.00 (−2.97 to 8.97)
Seckiner 2006 24 52.90 (16.30) 24 52.90 (12.80) 14.49 0.00 (−8.29 to 8.29)
Tefekli 2005 51 40.30 (11.40) 50 57.80 (13.40) 42.24 −17.50 (−22.36 to −12.64)

Total (95% CI) 127 129 100.00 −7.02 (−10.17 to −3.86)
Test for heterogeneity: χ2 = 32.40, df = 3 (p < 0.00001), I2 = 90.7%
Test for overall effect: z = 4.36 (p < 0.0001)
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Review: BPE
Comparison: 09 B-TURP vs TURP
Outcome: 10 Length of hospital stay

Study or 
subcategory n

 B-TURP 
Mean (SD) n

TURP
Mean (SD)

WMD (fixed) 
95% CI

Weight
%

WMD (fixed) 
95% CI

Kim 2006b 25 3.30 (1.10) 25 4.00 (1.30) 100.00 −0.70 (−1.37 to −0.03)

Total (95% CI) 25 25 100.00 −0.70 (−1.37 to −0.03)
Test for heterogeneity: not applicable
Test for overall effect: z = 2.06 (p = 0.04)
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Appendix 9.10: B-TUVRP versus TURP

Review: BPE
Comparison: 10 B-TUVRP vs TURP
Outcome: 01 Complications

Study or 
subcategory

B-TUVRP
n/N

TURP
n/N

RR (fixed)
95% CI

Weight
%

RR (fixed)
95% CI

01 Urinary tract infection
Fung 2005 4/21 4/30 100.00 1.43 (0.40–5.08)

Subtotal (95% CI) 21 30 100.00 1.43 (0.40–5.08)
Total events: 4 (B-TUVRP), 4 (TURP)
Test for heterogeneity: not applicable
Test for overall effect: z = 0.55 (p = 0.58)

02 Clot retention
Fung 2005 1/21 5/30 100.00 0.29 (0.04–2.27)

Subtotal (95% CI) 21 30 100.00 0.29 (0.04–2.27)
Total events: 1 (B-TUVRP), 5 (TURP)
Test for heterogeneity: not applicable
Test for overall effect: z = 1.18 (p = 0.24)

03 TUR syndrome
Fung 2005 0/30 0/30 Not estimable

Subtotal (95% CI) 0 0 Not estimable
Total events: 0 (B-TUVRP), 0 (TURP)
Test for heterogeneity: not applicable
Test for overall effect: not applicable
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Appendix 9.11: TUVP versus TURP

Review: BPE
Comparison: 11 TUVP vs TURP
Outcome: 01 IPSS/AUA

Study or 
subcategory n

TUVP
Mean (SD) n

TURP
Mean (SD)

WMD (fixed)
95% CI

Weight
%

WMD (fixed)
95% CI

01 3 months
Fowler 2005 105 11.80 (7.70) 110 9.80 (7.20) 6.66 2.00 (0.01–3.99)
Galluci 1998 70 5.50 (4.77) 80 5.52 (4.11) 12.87 −0.02 (−1.46 to 1.42)
Gotoh 1999 23 3.70 (2.40) 28 3.80 (2.30) 15.71 −0.10 (−1.40 to 1.20)
Kaplan 1998 32 9.20 (2.70) 32 8.60 (2.50) 16.31 0.60 (−0.67 to 1.87)
Nathan 1996 20 2.86 (2.80) 20 3.10 (2.30) 10.51 −0.24 (−1.83 to 1.35)
Nuhoglu 2005 35 4.70 (3.10) 38 4.80 (4.20) 9.34 −0.10 (−1.78 to 1.58)
Shokeir 1997 35 4.50 (1.90) 35 4.80 (2.20) 28.59 −0.30 (−1.26 to 0.66)

Subtotal (95% CI) 320 343 100.00 0.09 (−0.42 to 0.61)
Test for heterogeneity: χ2 = 5.09, df = 6 (p = 0.53), I2 = 0%
Test for overall effect: z = 0.35 (p = 0.72)

02 6 months
Fowler 2005 106 8.50 (7.40) 108 6.90 (5.50) 6.66 1.60 (−0.15 to 3.35)
Galluci 1998 70 4.94 (4.68) 80 3.77 (3.30) 11.83 1.17 (−0.14 to 2.48)
Kaplan 1998 32 7.40 (2.90) 32 7.90 (3.10) 9.43 −0.50 (−1.97 to 0.97)
van Melick 2003 33 3.80 (2.70) 37 3.20 (2.70) 12.70 0.60 (−0.67 to 1.87)
Shokeir 1997 35 4.60 (1.20) 35 4.50 (1.30) 59.38 0.10 (−0.49 to 0.69)

Subtotal (95% CI) 276 292 100.00 0.33 (−0.12 to 0.79)
Test for heterogeneity: χ2 = 5.59, df = 4 (p = 0.23), I2 = 28.4%
Test for overall effect: z = 1.45 (p = 0.15)

03 12 months
Galluci 1998 70 4.04 (4.26) 80 3.52 (3.04) 19.24 0.52 (−0.68 to 1.72)
Hammadeh 2003 51 4.40 (3.80) 51 5.90 (5.20) 8.87 −1.50 (−3.27 to 0.27)
Kaplan 1998 30 6.60 (2.40) 31 6.10 (1.90) 23.38 0.50 (−0.59 to 1.59)
van Melick 2003 34 4.80 (4.90) 41 4.10 (4.80) 5.69 0.70 (−1.51 to 2.91)
Shokeir 1997 25 5.20 (1.40) 25 4.70 (1.50) 42.82 0.50 (−0.30 to 1.30)

Subtotal (95% CI) 210 228 100.00 0.34 (−0.19 to 0.86)
Test for heterogeneity: χ2 = 4.59, df = 4 (p = 0.33), I2 = 12.8%
Test for overall effect: z = 1.26 (p = 0.21)

04 18 months
Netto 1999 28 3.83 (4.62) 27 8.68 (2.30) 100.00 −4.85 (−6.77 to −2.93)

Subtotal (95% CI) 28 27 100.00 −4.85 (−6.77 to −2.93)
Test for heterogeneity: not applicable
Test for overall effect: z = 4.95 (p < 0.00001)

05 2 years
Fowler 2005 90 8.60 (7.20) 77 7.50 (5.80) 37.74 1.10 (−0.87 to 3.07)
Hammadeh 2003 47 4.30 (3.50) 47 6.30 (4.30) 58.45 −2.00 (−3.59 to −0.41)
van Melick 2003 12 8.40 (8.70) 15 5.80 (7.50) 3.80 2.60 (−3.62 to 8.82)

Subtotal (95% CI) 149 139 100.00 −0.66 (−1.87 to 0.56)
Test for heterogeneity: χ2 = 6.86, df = 2 (p = 0.03), I2 = 70.8%
Test for overall effect: z = 1.06 (p = 0.29)

06 3 years
Hammadeh 2003 40 4.10 (3.30) 40 7.10 (6.20) 100.00 −3.00 (−5.18 to −0.82)

Subtotal (95% CI) 40 40 100.00 −3.00 (−5.18 to −0.82)
Test for heterogeneity: not applicable
Test for overall effect: z = 2.70 (p = 0.007)

07 5 years
Hammadeh 2003 27 5.90 (6.30) 27 8.60 (7.10) 20.71 −2.70 (−6.28 to 0.88)
van Melick 2003 12 7.00 (5.60) 15 7.30 (7.10) 11.57 −0.30 (−5.09 to 4.49)
Nuhoglu 2005 21 6.50 (3.20) 23 6.10 (3.50) 67.73 0.40 (−1.58 to 2.38)

Subtotal (95% CI) 60 65 100.00 −0.32 (−1.95 to 1.31)
Test for heterogeneity: χ2 = 2.21, df = 2 (p = 0.33), I2 = 9.3%
Test for overall effect: z = 0.39 (p = 0.70)
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Review: BPE
Comparison: 11 TUVP vs TURP
Outcome: 02 Complications

Study or 
subcategory

TUVP
n/N

TURP
n/N

RR (fixed)
95% CI

Weight
%

RR (fixed)
95% CI

01 Blood transfusion
Cetinkaya 1996 0/23 2/23 8.79 0.20 (0.01–3.95)
Erdagi 1999 0/20 9/20 33.41 0.05 (0.00–0.85)
Fowler 2005 2/115 9/120 30.98 0.23 (0.05–1.05)
Galluci 1998 0/70 0/80 Not estimable
Gotoh 1999 0/23 0/28 Not estimable
Hammadeh 2003 0/52 1/52 5.28 0.33 (0.01–8.00)
Kupeli 1998a 0/30 0/30 Not estimable
Kupeli 1998b 0/30 2/36 8.02 0.24 (0.01–4.79)
van Melick 2003 0/46 1/50 5.06 0.36 (0.02–8.66)
Nuhoglu 2005 0/37 2/40 8.46 0.22 (0.01–4.35)
Patel 1997 0/6 0/6 Not estimable

Subtotal (95% CI) 452 485 100.00 0.18 (0.07–0.46)
Total events: 2 (TUVP), 26 (TURP)
Test for heterogeneity: χ2 = 1.24, df = 6 (p = 0.97), I2 = 0%
Test for overall effect: z = 3.61 (p = 0.0003)

02 Urinary tract infection
Erdagi 1999 1/25 24.36 0.16 (0.02–1.26)
Galluci 1998 1/70 16.37 0.29 (0.03–2.50)
Gotoh 1999 0/23 Not estimable
Hammadeh 2003 3/52 8.77 1.50 (0.26–8.61)
Kaplan 1998 5/32 17.54 1.25 (0.37–4.23)
Kupeli 1998b 4/30 11.96 1.60 (0.39–6.60)
van Melick 2003 2/46

5/20
4/80
0/28
2/52
4/32
3/36
5/50 21.01 0.43 (0.09–2.13)

Subtotal (95% CI) 278 298 100.00 0.72 (0.39–1.32)
Total events: 16 (TUVP), 23 (TURP)
Test for heterogeneity: χ2 = 5.81, df = 5 (p = 0.33), I2 = 13.9%
Test for overall effect: z = 1.07 (p = 0.29)

03 Urinary retention
Ekengren 2000 0/26 15.75 0.36 (0.02–8.42)
Galluci 1998 12/70 30.49 4.57 (1.34–15.54)
Hammadeh 2003 12/52 43.56 3.00 (1.03–8.70)
Kupeli 1998a 0/30 Not estimable
Kupeli 1998b 1/30 4.96 3.58 (0.15–84.81)
van Melick 2003 0/46 Not estimable
Nuhoglu 2005 1/37

1/28
3/80
4/52
0/30
0/36
0/50
0/40 5.24 3.24 (0.14–77.06)

Subtotal (95% CI) 291 316 100.00 3.10 (1.53–6.29)
Total events: 26 (TUVP), 8 (TURP)
Test for heterogeneity: χ2 = 2.19, df = 4 (p = 0.70), I2 = 0%
Test for overall effect: z = 3.14 (p = 0.002)

04 Clot retention
Erdagi 1999 0/20 33.69 0.09 (0.01–1.54)
Hammadeh 2003 0/52 33.69 0.09 (0.01–1.60)
Kaplan 1998 3/32 12.25 1.50 (0.27–8.38)
McAllister 2003 1/107 11.55 0.56 (0.05–6.10)
van Melick 2003 0/46

5/20
5/52
2/32
2/120
1/50 8.81 0.36 (0.02–8.66)

Subtotal (95% CI) 257 274 100.00 0.34 (0.13–0.88)
Total events: 4 (TUVP), 15 (TURP)
Test for heterogeneity: χ2 = 4.66, df = 4 (p = 0.32), I2 = 14.2%
Test for overall effect: z = 2.23 (p = 0.03)
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05 TUR syndrome
Erdagi 1999 0/20 Not estimable
Gotoh 1999 0/23 Not estimable
Hammadeh 2003 0/52 Not estimable
Kaplan 1998 0/32 24.16 0.33 (0.01–7.89)
Kupeli 1998a 0/30 Not estimable
Netto 1999 0/40 Not estimable
Wang 2002 3/97

0/20
0/28
0/52
1/32
0/30
0/38
5/109 75.84 0.67 (0.17–2.75)

Subtotal (95% CI) 294 309 100.00 0.59 (0.17–2.12)
Total events: 3 (TUVP), 6 (TURP)
Test for heterogeneity: χ2 = 0.16, df = 1 (p = 0.69), I2 = 0%
Test for overall effect: z = 0.81 (p = 0.42)

06 Cardiovascular events
Ekengren 2000 1/26 5.15 3.22 (0.14–75.75)
Fowler 2005 1/115 10.44 1.04 (0.07–16.49)
Hammadeh 2003 3/52 64.03 0.50 (0.13–1.89)
van Melick 2003 0/46 15.35 0.36 (0.02–8.66)
Wang 2002 1/97

0/28
1/120
6/52
1/50
0/109 5.03 3.37 (0.14–81.71)

Subtotal (95% CI) 336 359 100.00 0.82 (0.32–2.08)
Total events: 6 (TUVP), 8 (TURP)
Test for heterogeneity: χ2 = 2.29, df = 4 (p = 0.68), I2 = 0%
Test for overall effect: z = 0.42 (p = 0.68)

07 Cardiovascular events – mortality
Ekengren 2000 1/26 5.75 3.22 (0.14–75.75)
Hammadeh 2003 3/52 71.50 0.50 (0.13–1.89)
van Melick 2003 0/46 17.14 0.36 (0.02–8.66)
Wang 2002 1/97

0/28
6/52
1/50
0/109 5.61 3.37 (0.14–81.71)

Subtotal (95% CI) 221 239 100.00 0.79 (0.30–2.13)
Total events: 5 (TUVP), 7 (TURP)
Test for heterogeneity: χ2 = 2.24, df = 3 (p = 0.52), I2 = 0%
Test for overall effect: z = 0.46 (p = 0.65)

08 Mortality
Ekengren 2000 0/28 18.89 0.31 (0.01–7.30)
Hammadeh 2003 6/52 36.48 2.00 (0.53–7.57)
van Melick 2003 4/50 25.33 1.84 (0.35–9.58)
Wang 2002 0/109

1/26
3/52
2/46
1/97 19.29 0.30 (0.01–7.21)

Subtotal (95% CI) 239 221 100.00 1.31 (0.54–3.16)
Total events: 10 (TUVP), 7 (TURP)
Test for heterogeneity: χ2 = 2.18, df = 3 (p = 0.54), I2 = 0%
Test for overall effect: z = 0.60 (p = 0.55)

Review: BPE
Comparison: 11 TUVP vs TURP
Outcome: 02 Complications

Study or 
subcategory

TUVP
n/N

TURP
n/N

RR (fixed)
95% CI

Weight
%

RR (fixed)
95% CI

 0.001 0.01  0.1  1  10  100  1000
Favours TUVP Favours TURP



Appendix 9

480

Review: BPE
Comparison: 11 TUVP vs TURP
Outcome: 03 Complications

Study or 
subcategory

TUVP
n/N

TURP
n/N

RR (fixed)
95% CI

Weight
%

RR (fixed)
95% CI

09 Incontinence
 Erdagi 1999Erdagi 1999 5/20 12/20 15.75 0.42 (0.18–0.96)

Galluci 1998 4/70 7/80 8.57 0.65 (0.20–2.14)
Gotoh 1999 0/23 0/28 Not estimable
Hammadeh 2003 0/52 0/52 Not estimable
Kaplan 1998 17/32 19/32 24.93 0.89 (0.58–1.38)
Kupeli 1998a 6/30 13/30 17.06 0.46 (0.20–1.05)
Kupeli 1998b 17/32 19/32 24.93 0.89 (0.58–1.38)
McAllister 2003 1/107 1/120 1.24 1.12 (0.07–17.71)
van Melick 2003 7/46 4/50 5.03 1.90 (0.60–6.08)
Nuhoglu 2005 2/37 1/40 1.26 2.16 (0.20–22.86)
Wang 2002 5/97 1/109 1.24 5.62 (0.67–47.26)

Subtotal (95% CI) 546 593 100.00 0.85 (0.66–1.11)
Total events: 64 (TUVP), 77 (TURP)
Test for heterogeneity: χ2 = 10.70, df = 8 (p = 0.22), I2 = 25.2%
Test for overall effect: z = 1.20 (p = 0.23)

10 Irritative urinary symptoms
Ekengren 2000 1/26 0/28 1.77 3.22 (0.14–75.75)
Hammadeh 2003 13/52 18/52 66.15 0.72 (0.40–1.32)
Kaplan 1998 5/32 4/32 14.70 1.25 (0.37–4.23)
Kupeli 1998b 10/30 3/36 10.02 4.00 (1.21–13.22)
Shokeir 1997 3/35 2/35 7.35 1.50 (0.27–8.43)

Subtotal (95% CI) 175 183 100.00 1.23 (0.79–1.92)
Total events: 32 (TUVP), 27 (TURP)
Test for heterogeneity: χ2 = 7.16, df = 4 (p = 0.13), I2 = 44.1%
Test for overall effect: z = 0.91 (p = 0.36)

11 Strictures
Cetinkaya 1996 1/23 0/23 3.27 3.00 (0.13–70.02)
Ekengren 2000 2/26 0/28 3.16 5.37 (0.27–106.88)
Erdagi 1999 0/20 1/20 9.82 0.33 (0.01–7.72)
Gotoh 1999 0/23 0/28 Not estimable
Hammadeh 2003 2/52 8/52 52.38 0.25 (0.06–1.12)
Kaplan 1998 1/32 1/32 6.55 1.00 (0.07–15.30)
Kupeli 1998a 0/30 0/30 Not estimable
Kupeli 1998b 0/30 0/36 Not estimable
van Melick 2003 1/46 2/50 12.55 0.54 (0.05–5.80)
Netto 1999 0/40 0/38 Not estimable
Wang 2002 5/96 2/109 12.27 2.84 (0.56–14.30)

Subtotal (95% CI) 418 446 100.00 0.91 (0.45–1.85)
Total events: 12 (TUVP), 14 (TURP)
Test for heterogeneity: χ2 = 7.23, df = 6 (p = 0.30), I2 = 17.0%
Test for overall effect: z = 0.25 (p = 0.80)

12 Retrograde ejaculation
Erdagi 1999 2/16 12/17 12.61 0.18 (0.05–0.67)
Fowler 2005 31/64 35/59 39.46 0.82 (0.59–1.14)
Hammadeh 2003 21/29 25/28 27.56 0.81 (0.63–1.05)
Kaplan 1998 17/20 13/17 15.23 1.11 (0.81–1.53)
Nuhoglu 2005 5/35 4/24 5.14 0.86 (0.26–2.87)
Shokeir 1997 18/18 15/15 Not estimable

Subtotal (95% CI) 182 160 100.00 0.78 (0.64–0.95)
Total events: 94 (TUVP), 104 (TURP)
Test for heterogeneity: χ2 = 9.55, df = 4 (p = 0.05), I2 = 58.1%
Test for overall effect: z = 2.51 (p = 0.01)
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13 Erectile dysfunction
Fowler 2005 12/64 8/43 26.57 1.01 (0.45–2.26)
Hammadeh 2003 5/29 3/28 8.47 1.61 (0.42–6.11)
Kaplan 1998 1/20 0/18 1.46 2.71 (0.12–62.70)
Kupeli 1998a 16/30 19/30 52.74 0.84 (0.55–1.30)
Netto 1999 0/40 0/38 Not estimable
Nuhoglu 2005 2/20 4/28 9.25 0.70 (0.14–3.46)
Shokeir 1997 2/18 0/15 1.51 4.21 (0.22–81.47)
Patel 1997 0/6 0/6 Not estimable

Subtotal (95% CI) 227 206 100.00 1.02 (0.70–1.47)
Total events: 38 (TUVP), 34 (TURP)
Test for heterogeneity: χ2 = 2.65, df = 5 (p = 0.75), I2 = 0%
Test for overall effect: z = 0.08 (p = 0.93)

14 Rehospitalisation
Fowler 2005 1/107 2/114 100.00 0.53 (0.05–5.79)

Subtotal (95% CI) 107 114 100.00 0.53 (0.05–5.79)
Total events: 1 (TUVP), 2 (TURP)
Test for heterogeneity: not applicable
Test for overall effect: z = 0.52 (p = 0.60)

15 Reoperation
Ekengren 2000 2/26 1/28 6.54 2.15 (0.21–22.37)
Hammadeh 2003 7/52 7/52 47.52 1.00 (0.38–2.65)
Kupeli 1998b 1/30 0/36 3.09 3.58 (0.15–84.81)
McAllister 2003 1/115 4/120 26.58 0.26 (0.03–2.30)
van Melick 2003 2/46 2/50 13.01 1.09 (0.16–7.40)
Nathan 1996 0/20 0/20 Not estimable
Nuhoglu 2005 1/37 0/40 3.27 3.24 (0.14–77.06)

Subtotal (95% CI) 326 346 100.00 1.04 (0.53–2.07)
Total events: 14 (TUVP), 14 (TURP)
Test for heterogeneity: χ2 = 3.01, df = 5 (p = 0.70), I2 = 0%
Test for overall effect: z = 0.12 (p = 0.90)
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Comparison: 11 TUVP vs TURP
Outcome: 03 Complications
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Review: BPE
Comparison: 11 TUVP vs TURP
Outcome: 04 Qmax (ml/s)

Study or 
subcategory n

TUVP
Mean (SD) n

TURP
Mean (SD)

WMD (fixed)
95% CI

Weight
%

WMD (fixed)
95% CI

01 3 months
Fowler 2005 111 21.23 (10.20) 108 19.12 (11.76) 4.64 2.11 (−0.81 to 5.03)
Galluci 1998 80 19.21 (8.14) 70 18.18 (7.68) 6.16 1.03 (−1.50 to 3.56)
Gotoh 1999 28 21.20 (9.40) 23 23.60 (13.90) 0.89 −2.40 (−9.06 to 4.26)
Kaplan 1998 32 16.80 (3.60) 32 14.80 (3.90) 11.70 2.00 (0.16–3.84)
Kupeli 1998a 30 17.70 (3.60) 30 19.70 (3.20) 13.32 −2.00 (−3.72 to −0.28)
van Melick 2003 15 25.00 (11.00) 19 20.00 (10.00) 0.77 5.00 (−2.16 to 12.16)
Nuhoglu 2005 38 17.50 (3.30) 35 17.70 (2.30) 23.53 −0.20 (−1.50 to 1.10)
Shokeir 1997 35 19.40 (2.10) 35 19.40 (2.20) 38.97 0.00 (−1.01 to 1.01)

Subtotal (95% CI) 369 352 100.00 0.10 (−0.53 to 0.73)
Test for heterogeneity: χ2 = 14.73, df = 7 (p = 0.04), I2 = 52.5%
Test for overall effect: z = 0.31 (p = 0.76)

02 6 months
Fowler 2005 109 22.29 (10.25) 109 19.60 (11.04) 7.19 2.69 (−0.14 to 5.52)
Galluci 1998 80 20.77 (8.50) 70 20.13 (9.62) 6.73 0.64 (−2.28 to 3.56)
Kaplan 1998 32 18.10 (4.20) 32 15.60 (3.20) 17.18 2.50 (0.67–4.33)
van Melick 2003 37 24.00 (7.00) 33 23.00 (10.00) 3.44 1.00 (−3.09 to 5.09)
Shokeir 1997 35 19.30 (2.00) 35 19.20 (2.00) 65.47 0.10 (−0.84 to 1.04)

Subtotal (95% CI) 293 279 100.00 0.77 (0.01–1.52)
Test for heterogeneity: χ2 = 7.19, df = 4 (p = 0.13), I2 = 44.4%
Test for overall effect: z = 1.98 (p = 0.05)

03 12 months
Hammadeh 2003 51 20.80 (7.70) 51 22.50 (9.00) 6.95 −1.70 (−4.95 to 1.55)
Kaplan 1998 31 19.60 (4.90) 30 16.90 (4.10) 14.33 2.70 (0.44–4.96)
van Melick 2003 11 21.00 (8.00) 9 23.00 (8.00) 1.48 −2.00 (−9.05 to 5.05)
Netto 1999 38 16.16 (2.48) 40 15.43 (3.40) 42.43 0.73 (−0.59 to 2.05)
Shokeir 1997 35 18.20 (3.00) 35 20.10 (3.20) 34.80 −1.90 (−3.35 to −0.45)

Subtotal (95% CI) 166 165 100.00 −0.11 (−0.97 to 0.74)
Test for heterogeneity: χ2 = 14.50, df = 4 (p = 0.006), I2 = 72.4%
Test for overall effect: z = 0.26 (p = 0.80)

04 2 years
Hammadeh 2003 47 21.20 (8.50) 47 22.40 (7.70) 100.00 −1.20 (−4.48 to 2.08)

Subtotal (95% CI) 47 47 100.00 −1.20 (−4.48 to 2.08)
Test for heterogeneity: not applicable
Test for overall effect: z = 0.72 (p = 0.47)

05 3 years
Hammadeh 2003 40 18.00 (7.10) 40 22.20 (8.50) 100.00 −4.20 (−7.63 to −0.77)

Subtotal (95% CI) 40 40 100.00 −4.20 (−7.63 to −0.77)
Test for heterogeneity: not applicable
Test for overall effect: z = 2.40 (p = 0.02)

06 5 years
Hammadeh 2003 27 17.90 (13.10) 26 21.00 (9.00) 7.60 −3.10 (−9.13 to 2.93)
van Melick 2003a 15 17.00 (8.00) 12 16.00 (11.00) 5.01 1.00 (−6.42 to 8.42)
Nuhoglu 2005 23 13.80 (2.90) 21 12.90 (3.10) 87.39 0.90 (−0.88 to 2.68)

Subtotal (95% CI) 65 59 100.00 0.60 (−1.06 to 2.26)
Test for heterogeneity: χ2 = 1.57, df = 2 (p = 0.46), I2 = 0%
Test for overall effect: z = 0.71 (p = 0.48)
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Review: BPE
Comparison: 11 TUVP vs TURP
Outcome: 05 MUF (ml/s)

Study or 
subcategory n

TUVP
Mean (SD) n

TURP
Mean (SD)

WMD (fixed)
95% CI

Weight
%

WMD (fixed)
95% CI

01 3 months
Nuhoglu 2005 38 10.50 (2.40) 35 9.80 (1.70) 100.00 0.70 (−0.25 to 1.65)

Subtotal (95% CI) 38 35 100.00 0.70 (−0.25 to 1.65)
Test for heterogeneity: not applicable
Test for overall effect: z = 1.45 (p = 0.15)

03 5 years
Nuhoglu 2005 23 8.30 (2.90) 21 7.90 (2.30) 100.00 0.40 (−1.14 to 1.94)

Subtotal (95% CI) 23 21 100.00 0.40 (−1.14 to 1.94)
Test for heterogeneity: not applicable
Test for overall effect: z = 0.51 (p = 0.61)

−10 −5  0  5  10
Favours TUVP Favours TURP

Review: BPE
Comparison: 11 TUVP vs TURP
Outcome: 06 Voided volume (ml)

Study or 
subcategory n

TUVP
Mean (SD) n

TURP
Mean (SD)

WMD (fixed)
95% CI

Weight
%

WMD (fixed)
95% CI

01 12 months
Kaplan 1998 32 43.60 (22.40) 32 34.20 (19.60) 100.00 9.40 (−0.91 to 19.71)

Subtotal (95% CI) 32 32 100.00 9.40 (−0.91 to 19.71)
Test for heterogeneity: not applicable
Test for overall effect: z = 1.79 (p = 0.07)
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Review: BPE
Comparison: 11 TUVP vs TURP
Outcome: 07 Residual volume (ml)

Study or 
subcategory n

TUVP
Mean (SD) n

TURP
Mean (SD)

WMD (fixed)
95% CI

Weight
%

WMD (fixed)
95% CI

01 3 months
Galluci 1998 70 8.69 (21.58) 80 7.27 (24.68) 27.18 1.42 (−5.98 to 8.82)
Gotoh 1999 23 8.10 (12.90) 28 9.30 (22.10) 15.72 −1.20 (−10.94 to 8.54)
Nuhoglu 2005 35 31.40 (17.00) 38 23.00 (12.00) 32.19 8.40 (1.60–15.20)
Shokeir 1997 35 31.40 (17.00) 35 30.00 (16.00) 24.91 1.40 (−6.33 to 9.13)

Subtotal (95% CI) 163 181 100.00 3.25 (−0.61 to 7.11)
Test for heterogeneity: χ2 = 3.46, df = 3 (p = 0.33), I2 = 13.3%
Test for overall effect: z = 1.65 (p = 0.10)

02 6 months
Fowler 2005 109 71.00 (72.00) 109 71.80 (87.40) 6.92 −0.80 (−22.06 to 20.46)
Galluci 1998 70 11.86 (36.81) 80 1.71 (7.06) 40.77 10.15 (1.39–18.91)
Shokeir 1997 35 31.40 (17.00) 35 22.10 (16.00) 52.31 9.30 (1.57–17.03)

Subtotal (95% CI) 214 224 100.00 8.95 (3.35–14.54)
Test for heterogeneity: χ2 = 0.89, df = 2 (p = 0.64), I2 = 0%
Test for overall effect: z = 3.13 (p = 0.002)

03 12 months
Galluci 1998 70 5.24 (20.40) 80 3.15 (17.53) 1.33 2.09 (−4.04 to 8.22)
Hammadeh 2003 51 24.30 (33.10) 51 25.80 (25.60) 0.38 −1.50 (−12.98 to 9.98)
Netto 1999 40 12.30 (1.90) 38 11.20 (1.30) 96.36 1.10 (0.38–1.82)
Shokeir 1997 35 23.40 (10.10) 35 25.30 (11.50) 1.94 −1.90 (−6.97 to 3.17)

Subtotal (95% CI) 196 204 100.00 1.05 (0.34–1.75)
Test for heterogeneity: χ2 = 1.62, df = 3 (p = 0.66), I2 = 0%
Test for overall effect: z = 2.90 (p = 0.004)

04 2 years
Hammadeh 2003 47 18.80 (21.20) 47 22.80 (29.80) 100.00 −4.00 (−14.46 to 6.46)

Subtotal (95% CI) 47 47 100.00 −4.00 (−14.46 to 6.46)
Test for heterogeneity: not applicable
Test for overall effect: z = 0.75 (p = 0.45)

05 3 years
Hammadeh 2003 40 30.00 (38.00) 40 21.90 (26.20) 100.00 8.10 (−6.20 to 22.40)

Subtotal (95% CI) 40 40 100.00 8.10 (−6.20 to 22.40)
Test for heterogeneity: not applicable
Test for overall effect: z = 1.11 (p = 0.27)

06 5 years
Hammadeh 2003 26 27.30 (44.30) 27 10.70 (13.10) 100.00 16.60 (−1.13 to 34.33)

Subtotal (95% CI) 26 27 100.00 16.60 (−1.13 to 34.33)
Test for heterogeneity: not applicable
Test for overall effect: z = 1.84 (p = 0.07)
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Review: BPE
Comparison: 11 TUVP vs TURP
Outcome: 08 Detrusor pressure(cmH2O)

Study or 
subcategory n

TUVP
Mean (SD) n

TURP
Mean (SD)

WMD (fixed)
95% CI

Weight
%

WMD (fixed)
95% CI

01 3 months
Galluci 1998 70 38.23 (15.14) 80 41.53 (15.29) 100.00 −3.30 (−8.18 to 1.58)

Subtotal (95% CI) 70 80 100.00 −3.30 (−8.18 to 1.58)
Test for heterogeneity: not applicable
Test for overall effect: z = 1.33 (p = 0.18)
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Review: BPE
Comparison: 11 TUVP vs TURP
Outcome: 09 Prostate size (ml)

Study or 
subcategory n

TUVP
Mean (SD) n

TURP
Mean (SD)

WMD (fixed)
95% CI

Weight
%

WMD (fixed)
95% CI

01 3 months
Kupeli 1998a 30 27.80 (4.10) 30 26.20 (3.40) 71.73 1.60 (−0.31 to 3.51)
Nuhoglu 2005 35 21.00 (6.80) 38 19.00 (6.40) 28.27 2.00 (−1.04 to 5.04)

Subtotal (95% CI) 65 68 100.00 1.71 (0.10–3.33)
Test for heterogeneity: χ2 = 0.05, df = 1 (p = 0.83), I2 = 0%
Test for overall effect: z = 2.08 (p = 0.04)

02 5 years
Nuhoglu 2005 21 24.00 (7.10) 23 23.00 (6.90) 100.00 1.00 (−3.14 to 5.14)

Subtotal (95% CI) 21 23 100.00 1.00 (−3.14 to 5.14)
Test for heterogeneity: not applicable
Test for overall effect: z = 0.47 (p = 0.64)
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Review: BPE
Comparison: 11 TUVP vs TURP
Outcome: 10 Quality of life

Study or 
subcategory n

TUVP
Mean (SD) n

TURP
Mean (SD)

WMD (fixed)
95% CI

Weight
%

WMD (fixed)
95% CI

01 3 months
Fowler 2005 105 2.60 (1.82) 109 2.30 (1.73) 100.00 0.30 (−0.18 to 0.78)

Subtotal (95% CI) 105 109 100.00 0.30 (−0.18 to 0.78)
Test for heterogeneity: not applicable
Test for overall effect: z = 1.24 (p = 0.22)

02 6 months
Fowler 2005 107 2.00 (1.63) 108 1.60 (1.34) 31.33 0.40 (0.00–0.80)
van Melick 2003a 46 1.00 (0.80) 50 0.50 (0.50) 68.67 0.50 (0.23–0.77)

Subtotal (95% CI) 153 158 100.00 0.47 (0.25–0.69)
Test for heterogeneity: χ2 = 0.17, df = 1 (p = 0.68), I2 = 0%
Test for overall effect: z = 4.11 (p < 0.0001)

03 12 months
Hammadeh 2003 51 1.20 (1.00) 51 1.50 (1.00) 50.14 −0.30 (−0.69 to 0.09)
van Melick 2003a 34 1.00 (0.90) 41 0.60 (0.80) 49.86 0.40 (0.01–0.79)

Subtotal (95% CI) 85 92 100.00 0.05 (−0.23 to 0.32)
Test for heterogeneity: χ2 = 6.23, df = 1 (p = 0.01), I2 = 83.9%
Test for overall effect: z = 0.35 (p = 0.73)

04 2 years
Fowler 2005 89 1.90 (1.62) 80 1.80 (1.34) 57.15 0.10 (−0.35 to 0.55)
Hammadeh 2003 40 1.00 (0.90) 40 1.60 (1.40) 42.85 −0.60 (−1.12 to −0.08)

Subtotal (95% CI) 129 120 100.00 −0.20 (−0.54 to 0.14)
Test for heterogeneity: χ2 = 4.04, df = 1 (p = 0.04), I2 = 75.3%
Test for overall effect: z = 1.16 (p = 0.25)

05 3 years
Hammadeh 2003 40 1.00 (0.90) 40 1.60 (1.40) 100.00 −0.60 (−1.12 to −0.08)

Subtotal (95% CI) 40 40 100.00 −0.60 (−1.12 to −0.08)
Test for heterogeneity: not applicable
Test for overall effect: z = 2.28 (p = 0.02)

06 5 years
Hammadeh 2003 26 1.10 (1.20) 27 1.70 (1.40) 100.00 −0.60 (−1.30 to 0.10)

Subtotal (95% CI) 26 27 100.00 −0.60 (−1.30 to 0.10)
Test for heterogeneity: not applicable
Test for overall effect: z = 1.68 (p = 0.09)
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Review: BPE
Comparison: 11 TUVP vs TURP
Outcome: 11 Duration of operation (min)

Study or 
subcategory n

TUVP
Mean (SD) n

TURP
Mean (SD)

WMD (random)
95% CI

Weight
%

WMD (random)
95% CI

Cetinkaga 1996 23 41.60 (22.10) 23 52.40 (20.00) 11.49 −10.80 (−22.98 to 1.38)
Gotoh 1999 23 60.00 (28.00) 28 61.10 (29.00) 10.45 −1.10 (−16.79 to 14.59)
Hammadeh 2003 55 25.90 (8.30) 54 21.60 (8.40) 13.39 4.30 (1.16–7.44)
Kaplan 1998 32 47.60 (17.60) 32 34.60 (11.20) 12.74 13.00 (5.77–20.23)
van Melick 2003 46 50.00 (16.00) 50 58.00 (26.00) 12.45 −8.00 (−16.56 to 0.56)
Netto 1999 40 29.78 (11.78) 38 56.32 (8.36) 13.22 −26.54 (−31.06 to −22.02)
Nuhoglu 2005 37 45.00 (13.20) 40 42.00 (9.50) 13.12 3.00 (−2.17 to 8.17)
Shokeir 1997 35 52.00 (12.50) 35 39.70 (8.80) 13.14 12.30 (7.24–17.36)

Total (95% CI) 291 300 100.00 −1.62 (−12.23 to 8.99)
Test for heterogeneity: χ2 = 182.06, df = 7 (p < 0.00001), I2 = 96.2%
Test for overall effect: z = 0.30 (p = 0.76)
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Review: BPE
Comparison: 11 TUVP vs TURP
Outcome: 12 Hospital length of stay

Study or 
subcategory n

TUVP
Mean (SD) n

TURP
Mean (SD)

WMD (random)
95% CI

Weight
%

WMD (random)
95% CI

Fowler 2005 115 4.40 (3.56) 120 4.60 (4.19) 4.66 −0.20 (−1.19 to 0.79)
Galluci 1998 70 3.90 (0.24) 80 4.69 (0.22) 18.11 −0.79 (−0.86 to −0.72)
Hammadeh 2003 52 2.20 (0.59) 52 3.10 (0.76) 15.28 −0.90 (−1.16 to −0.64)
Kaplan 1998 32 1.30 (0.50) 32 2.60 (0.90) 13.33 −1.30 (−1.66 to −0.94)
Kupeli 1998b 30 1.92 (0.89) 30 4.16 (1.46) 8.68 −2.24 (−2.85 to −1.63)
van Melick 2003 46 3.40 (0.90) 50 3.90 (0.90) 13.25 −0.50 (−0.86 to −0.14)
Netto 1999 40 1.55 (0.75) 38 2.63 (0.63) 14.36 −1.08 (−1.39 to −0.77)
Shokeir 1997 35 1.50 (0.70) 35 2.50 (1.00) 12.35 −1.00 (−1.40 to −0.60)

Total (95% CI) 420 437 100.00 −1.00 (−1.25 to −0.75)
Test for heterogeneity: χ2 = 36.41, df = 7 (p < 0.00001), I2 = 80.8%
Test for overall effect: z = 7.92 (p < 0.00001)
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Appendix 9.12: B-TUVP versus TURP

Review: BPE
Comparison: 12 B-TUVP vs TURP
Outcome: 01 IPSS/AUA

Study or 
subcategory n

B-TUVP
Mean (SD) n

TURP
Mean (SD)

WMD (fixed)
95% CI

Weight
%

WMD (fixed)
95% CI

01 9 months
Hon 2006 76 7.70 (6.80) 73 6.90 (5.80) 100.00 0.80 (−1.23 to 2.83)

Subtotal (95% CI) 76 73 100.00 0.80 (−1.23 to 2.83)
Test for heterogeneity: not applicable
Test for overall effect: z = 0.77 (p = 0.44)
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Review: BPE: BPE BPE
Comparison: 12 B-TUVP vs TURP: 12 B-TUVP vs TURP 12 B-TUVP vs TURP
Outcome: 02 Complications: 02 Complications 02 Complications

Study or 
subcategory

B-TUVP
n/N

TURP
n/N

RR (fixed)
95% CI

Weight
%

RR (fixed)
95% CI

01 Blood transfusion
Hon 2006 0/81 4/79 100.00 0.11 (0.01–1.98)

Subtotal (95% CI) 81 79 100.00 0.11 (0.01–1.98)
Total events: 0 (B-TUVP), 4 (TURP)
Test for heterogeneity: not applicable
Test for overall effect: z = 1.50 (p = 0.13)

02 Urinary retention
Dunsmuir 2003 10/30 1/21 100.00 7.00 (0.97–50.63)

Subtotal (95% CI) 30 21 100.00 7.00 (0.97–50.63)
Total events: 10 (B-TUVP), 1 (TURP)
Test for heterogeneity: not applicable
Test for overall effect: z = 1.93 (p = 0.05)

03 Stricture
Hon 2006 1/81 3/79 100.00 0.33 (0.03–3.06)

Subtotal (95% CI) 81 79 100.00 0.33 (0.03–3.06)
Total events: 1 (B-TUVP), 3 (TURP)
Test for heterogeneity: not applicable
Test for overall effect: z = 0.98 (p = 0.33)

04 Clot retention
Dunsmuir 2003 0/30 4/21 100.00 0.08 (0.00–1.39)

Subtotal (95% CI) 30 21 100.00 0.08 (0.00–1.39)
Total events: 0 (B-TUVP), 4 (TURP)
Test for heterogeneity: not applicable
Test for overall effect: z = 1.73 (p = 0.08)

05 Reoperation
Hon 2006 1/81 2/79 100.00 0.49 (0.05–5.27)

Subtotal (95% CI) 81 79 100.00 0.49 (0.05–5.27)
Total events: 1 (B-TUVP), 2 (TURP)
Test for heterogeneity: not applicable
Test for overall effect: z = 0.59 (p = 0.55)

 0.001 0.01  0.1  1  10  100  1000
 Favours B-TUVP Favours TURP



Health Technology Assessment 2008; Vol. 12: No. 35

© Queen’s Printer and Controller of HMSO 2008. All rights reserved.

489

Review: BPE: BPE BPE
Comparison: 12 B-TUVP vs TURP: 12 B-TUVP vs TURP 12 B-TUVP vs TURP
Outcome: 04 Quality of life: 04 Quality of life 04 Quality of life

Study or 
subcategory n

B-TUVP
Mean (SD) n

TURP
Mean (SD)

WMD (fixed)
95% CI

Weight
%

WMD (fixed)
95% CI

01 9 months
Hon 2006 76 1.70 (1.50) 73 1.50 (1.50) 100.00 0.20 (−0.28 to 0.68)

Subtotal (95% CI) 76 73 100.00 0.20 (−0.28 to 0.68)
Test for heterogeneity: not applicable
Test for overall effect: z = 0.81 (p = 0.42)
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Review: BPE: BPE BPE
Comparison: 12 B-TUVP vs TURP: 12 B-TUVP vs TURP 12 B-TUVP vs TURP
Outcome: 05 Q: 05 Q 05 Qmax (ml/s)

Study or 
subcategory n

B-TUVP
Mean (SD) n

TURP
Mean (SD)

WMD (fixed)
95% CI

Weight
%

WMD (fixed)
95% CI

01 9 months
Hon 2006 76 25.60 (15.60) 73 23.50 (15.20) 100.00 2.10 (−2.85 to 7.05)

Subtotal (95% CI) 76 73 100.00 2.10 (−2.85 to 7.05)
Test for heterogeneity: not applicable
Test for overall effect: z = 0.83 (p = 0.41)
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Review: BPE: BPE BPE
Comparison: 12 B-TUVP vs TURP: 12 B-TUVP vs TURP 12 B-TUVP vs TURP
Outcome: 06 Mean urine flow (ml/s): 06 Mean urine flow (ml/s) 06 Mean urine flow (ml/s)

Study or 
subcategory n

B-TUVP
Mean (SD) n

TURP
Mean (SD)

WMD (fixed)
95% CI

Weight
%

WMD (fixed)
95% CI

01 9 months
Hon 2006 76 15.00 (9.40) 73 11.90 (7.10) 100.00 3.10 (0.43–5.77)

Subtotal (95% CI) 76 73 100.00 3.10 (0.43–5.77)
Test for heterogeneity: not applicable
Test for overall effect: z = 2.28 (p = 0.02)
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Review: BPE: BPE BPE
Comparison: 12 B-TUVP vs TURP: 12 B-TUVP vs TURP 12 B-TUVP vs TURP
Outcome: 07 Residual volume (ml): 07 Residual volume (ml) 07 Residual volume (ml)

Study or 
subcategory n

B-TUVP
Mean (SD) n

TURP
Mean (SD)

WMD (fixed)
95% CI

Weight
%

WMD (fixed)
95% CI

01 9 months
Hon 2006 76 64.00 (65.00) 73 69.00 (67.00) 100.00 −5.00 (−26.21 to 16.21)

Subtotal (95% CI) 76 73 100.00 −5.00 (−26.21 to 16.21)
Test for heterogeneity: not applicable
Test for overall effect: z = 0.46 (p = 0.64)

Total (95% CI) 76 73 100.00 −5.00 (−26.21 to 16.21)
Test for heterogeneity: not applicable
Test for overall effect: z = 0.46 (p = 0.64)
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Review: BPE
Comparison: 12 B-TUVP vs TURP
Outcome: 08 Duration of operation

Study or 
subcategory n

B-TUVP
Mean (SD) n

TURP
Mean (SD)

WMD (fixed)
95% CI

Weight
%

WMD (fixed)
95% CI

Hon 2006 81 32.60 (13.40) 79 28.50 (15.20) 100.00 4.10 (−0.34 to 8.54)

Total (95% CI) 81 79 100.00 4.10 (−0.34 to 8.54)
Test for heterogeneity: not applicable
Test for overall effect: z = 1.81 (p = 0.07)
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Review: BPE
Comparison: 12 B-TUVP vs TURP
Outcome: 09 Length of hospital stay

Study or 
subcategory n

B-TUVP
Mean (SD) n

TURP
Mean (SD)

WMD (fixed)
95% CI

Weight
%

WMD (fixed)
95% CI

Hon 2006 81 3.00 (0.90) 79 3.40 (1.10) 100.00 −0.40 (−0.71 to −0.09)

Total (95% CI) 81 79 100.00 −0.40 (−0.71 to −0.09)
Test for heterogeneity: not applicable
Test for overall effect: z = 2.51 (p = 0.01)
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Appendix 9.13: Laser coagulation versus TUVP

Review: BPE
Comparison: 15 Laser coagulation vs TUVP
Outcome: 01 IPSS/AUA

Study or 
subcategory n

Laser coagulation
Mean (SD) n

TUVP
Mean (SD)

WMD (fixed)
95% CI

Weight
%

WMD (fixed)
95% CI

01 12 months
Abdel-Khalek 2003 89 13.30 (6.00) 89 5.90 (3.50) 100.00 7.40 (5.96–8.84)

Subtotal (95% CI) 89 89 100.00 7.40 (5.96–8.84)
Test for heterogeneity: not applicable
Test for overall effect: z = 10.05 (p < 0.00001)

02 2 years
Abdel-Khalek 2003 86 12.20 (5.60) 84 5.20 (3.30) 100.00 7.00 (5.62–8.38)

Subtotal (95% CI) 86 84 100.00 7.00 (5.62–8.38)
Test for heterogeneity: not applicable
Test for overall effect: z = 9.96 (p < 0.00001)

03 3 years
Abdel-Khalek 2003 73 13.10 (5.70) 82 4.80 (2.60) 100.00 8.30 (6.88–9.72)

Subtotal (95% CI) 73 82 100.00 8.30 (6.88–9.72)
Test for heterogeneity: not applicable
Test for overall effect: z = 11.43 (p < 0.00001)

04 4 years
Abdel-Khalek 2003 62 11.90 (6.10) 78 3.70 (1.30) 100.00 8.20 (6.65–9.75)

Subtotal (95% CI) 62 78 100.00 8.20 (6.65–9.75)
Test for heterogeneity: not applicable
Test for overall effect: z = 10.40 (p < 0.00001)
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Review: BPE
Comparison: 15 Laser coagulation vs TUVP
Outcome: 03 Complications

Study or subcategory

Laser
coagulation

n/N
TUVP

n/N
RR (fixed)

95% CI
Weight

%
RR (fixed)

95% CI

01 Bleeding
Abdel-Khalek 2003 0/90 1/90 100.00 0.33 (0.01–8.08)

Subtotal (95% CI) 90 90 100.00 0.33 (0.01–8.08)
Total events: 0 (Laser coagulation), 1 (TUVP)
Test for heterogeneity: not applicable
Test for overall effect: z = 0.68 (p = 0.50)

02 Blood transfusion
Narayan 1995 0/32 0/32 Not estimable

Subtotal (95% CI) 0 0 Not estimable
Total events: 0 (Laser coagulation), 0 (TUVP)
Test for heterogeneity: not applicable
Test for overall effect: not applicable

03 Urinary retention
Abdel-Khalek 2003 9/90 2/90 42.47 4.50 (1.00–20.25)
Narayan 1995 8/32 2/32 42.47 4.00 (0.92–17.40)
Shingleton 1998a 3/11 1/20 15.07 5.45 (0.64–46.37)

Subtotal (95% CI) 133 142 100.00 4.43 (1.72–11.41)
Total events: 20 (Laser coagulation), 5 (TUVP)
Test for heterogeneity: χ2 = 0.06, df = 2 (p = 0.97), I2 = 0%
Test for overall effect: z = 3.09 (p = 0.002)

04 Urinary tract infection
Narayan 1995 2/32 1/32 100.00 2.00 (0.19–20.97)

Subtotal (95% CI) 32 32 100.00 2.00 (0.19–20.97)
Total events: 2 (Laser coagulation), 1 (TUVP)
Test for heterogeneity: not applicable
Test for overall effect: z = 0.58 (p = 0.56)

05 Cardiovascular events
Abdel-Khalek 2003 1/90 2/90 100.00 0.50 (0.05–5.42)

Subtotal (95% CI) 90 90 100.00 0.50 (0.05–5.42)
Total events: 1 (Laser coagulation), 2 (TUVP)
Test for heterogeneity: not applicable
Test for overall effect: z = 0.57 (p = 0.57)

06 Stricture
Abdel-Khalek 2003 4/90 6/90 80.87 0.67 (0.19–2.28)
Narayan 1995 0/32 0/32 Not estimable
Shingleton 1998a 1/11 2/20 19.13 0.91 (0.09–8.93)

Subtotal (95% CI) 133 142 100.00 0.71 (0.24–2.10)
Total events: 5 (Laser coagulation), 8 (TUVP)
Test for heterogeneity: χ2 = 0.05, df = 1 (p = 0.81), I2 = 0%
Test for overall effect: z = 0.61 (p = 0.54)

07 Urinary incontinence
Narayan 1995 0/32 0/32 Not estimable

Subtotal (95% CI) 0 0 Not estimable
Total events: 0 (Laser coagulation), 0 (TUVP)
Test for heterogeneity: not applicable
Test for overall effect: not applicable

08 Irritative urinary symptoms
Narayan 1995 10/32 11/32 100.00 0.91 (0.45–1.83)

Subtotal (95% CI) 32 32 100.00 0.91 (0.45–1.83)
Total events: 10 (Laser coagulation), 11 (TUVP)
Test for heterogeneity: not applicable
Test for overall effect: z = 0.27 (p = 0.79)

09 Erectile dysfucntion
Abdel-Khalek 2003 0/49 4/53 75.30 0.12 (0.01–2.17)
Narayan 1995 0/32 0/32 Not estimable
Shingleton 1998a 1/11 2/20 24.70 0.91 (0.09–8.93)

Subtotal (95% CI) 92 105 100.00 0.31 (0.06–1.64)
Total events: 1 (Laser coagulation), 6 (TUVP)
Test for heterogeneity: χ2 = 1.25, df = 1 (p = 0.26), I2 = 20.2%
Test for overall effect: z = 1.37 (p = 0.17)

10 Retrograde ejaculation
Abdel-Khalek 2003 16/90 57/90 100.00 0.28 (0.18–0.45)

Subtotal (95% CI) 90 90 100.00 0.28 (0.18–0.45)
Total events: 16 (Laser coagulation), 57 (TUVP)
Test for heterogeneity: not applicable
Test for overall effect: z = 5.28 (p < 0.00001)
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Review: BPE
Comparison: 15 Laser coagulation vs TUVP
Outcome: 04 Quality of life

Study or 
subcategory n

Laser
coagulation
Mean (SD) n

TUVP
Mean (SD)

WMD (fixed)
95% CI

Weight
%

WMD (fixed)
95% CI

01 12 months
Abdel-Khalek 2003 89 3.40 (0.40) 89 1.40 (0.50) 100.00 2.00 (1.87–2.13)

Subtotal (95% CI) 89 89 100.00 2.00 (1.87–2.13)
Test for heterogeneity: not applicable
Test for overall effect: z = 29.47 (p < 0.00001)

02 2 years
Abdel-Khalek 2003 84 3.20 (0.50) 86 1.40 (0.40) 100.00 1.80 (1.66–1.94)

Subtotal (95% CI) 84 86 100.00 1.80 (1.66–1.94)
Test for heterogeneity: not applicable
Test for overall effect: z = 25.88 (p < 0.00001)

03 3 years
Abdel-Khalek 2003 73 3.30 (0.60) 82 1.40 (0.50) 100.00 1.90 (1.72–2.08)

Subtotal (95% CI) 73 82 100.00 1.90 (1.72–2.08)
Test for heterogeneity: not applicable
Test for overall effect: z = 21.27 (p < 0.00001)

04 4 years
Abdel-Khalek 2003 62 3.10 (1.00) 78 1.30 (0.50) 100.00 1.80 (1.53–2.07)

Subtotal (95% CI) 62 78 100.00 1.80 (1.53–2.07)
Test for heterogeneity: not applicable
Test for overall effect: z = 12.95 (p < 0.00001)
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Review: BPE
Comparison: 15 Laser coagulation vs TUVP
Outcome: 05 Peak urine flow rate

Study or 
subcategory n

Laser
coagulation
Mean (SD) n

TUVP
Mean (SD)

WMD (fixed)
95% CI

Weight
%

WMD (fixed)
95% CI

02 12 months
Abdel-Khalek 2003 89 15.10 (6.00) 89 20.80 (7.40) 100.00 −5.70 (−7.68 to −3.72)

Subtotal (95% CI) 89 89 100.00 −5.70 (−7.68 to −3.72)
Test for heterogeneity: not applicable
Test for overall effect: z = 5.64 (p < 0.00001)

03 2 years
Abdel-Khalek 2003 84 14.20 (6.30) 86 20.20 (4.40) 100.00 −6.00 (−7.64 to −4.36)

Subtotal (95% CI) 84 86 100.00 −6.00 (−7.64 to −4.36)
Test for heterogeneity: not applicable
Test for overall effect: z = 7.18 (p < 0.00001)

04 3 years
Abdel-Khalek 2003 73 13.90 (5.30) 82 20.50 (6.20) 100.00 −6.60 (−8.41 to −4.79)

Subtotal (95% CI) 73 82 100.00 −6.60 (−8.41 to −4.79)
Test for heterogeneity: not applicable
Test for overall effect: z = 7.14 (p < 0.00001)

05 4 years
Abdel-Khalek 2003 62 13.60 (3.60) 78 21.40 (4.10) 100.00 −7.80 (−9.08 to −6.52)

Subtotal (95% CI) 62 78 100.00 −7.80 (−9.08 to −6.52)
Test for heterogeneity: not applicable
Test for overall effect: z = 11.97 (p < 0.00001)
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Review: BPE
Comparison: 15 Laser coagulation vs TUVP
Outcome: 06 Residual volume (ml)

Study or 
subcategory n

Laser
coagulation
Mean (SD) n

TUVP
Mean (SD)

WMD (fixed)
95% CI

Weight
%

WMD (fixed)
95% CI

01 12 months
Abdel-Khalek 2003 89 61.30 (49.20) 89 22.10 (22.00) 100.00 39.20 (28.00–50.40)

Subtotal (95% CI) 89 89 100.00 39.20 (28.00–50.40)
Test for heterogeneity: not applicable
Test for overall effect: z = 6.86 (p < 0.00001)

02 2 years
Abdel-Khalek 2003 84 73.20 (56.20) 86 33.40 (29.00) 100.00 39.80 (26.31–53.29)

Subtotal (95% CI) 84 86 100.00 39.80 (26.31–53.29)
Test for heterogeneity: not applicable
Test for overall effect: z = 5.78 (p < 0.00001)

03 3 years
Abdel-Khalek 2003 73 56.80 (47.00) 82 21.40 (18.00) 100.00 35.40 (23.94–46.86)

Subtotal (95% CI) 73 82 100.00 35.40 (23.94–46.86)
Test for heterogeneity: not applicable
Test for overall effect: z = 6.05 (p < 0.00001)

04 4 years
Abdel-Khalek 2003 62 64.60 (29.80) 78 25.10 (12.80) 100.00 39.50 (31.56–47.44)

Subtotal (95% CI) 62 78 100.00 39.50 (31.56–47.44)
Test for heterogeneity: not applicable
Test for overall effect: z = 9.75 (p < 0.00001)
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Review: BPE
Comparison: 15 Laser coagulation vs TUVP
Outcome: 07 Prostate size

Study or 
subcategory n

Laser coagulation
Mean (SD) n

TUVP
Mean (SD)

WMD (fixed)
95% CI

Weight
%

WMD (fixed)
95% CI

01 12 months
Abdel-Khalek 2003 89 33.00 (12.80) 89 25.80 (8.70) 100.00 7.20 (3.98–10.42)

Subtotal (95% CI) 89 89 100.00 7.20 (3.98–10.42)
Test for heterogeneity: not applicable
Test for overall effect: z = 4.39 (p < 0.0001)

02 4 years
Abdel-Khalek 2003 78 35.90 (11.00) 62 27.90 (8.60) 100.00 8.00 (4.75–11.25)

Subtotal (95% CI) 78 62 100.00 8.00 (4.75–11.25)
Test for heterogeneity: not applicable
Test for overall effect: z = 4.83 (p < 0.00001)
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Review: BPE
Comparison: 15 Laser coagulation vs TUVP
Outcome: 08 Reoperation

Study or 
subcategory

Laser
coagulation

n/N
TUVP

n/N
RR (fixed)

95% CI
Weight

%
RR (fixed)

95% CI

Abdel-Khalek 2003 35/90 11/90 95.65 3.18 (1.73–5.86)
Narayan 1995 5/32 0/32 4.35 11.00 (0.63–191.04)

Total (95% CI) 122 122 100.00 3.52 (1.94–6.40)
Total events: 40 (Laser coagulation), 11 (TUVP)
Test for heterogeneity: χ2 = 0.72, df = 1 (p = 0.40), I2 = 0%
Test for overall effect: z = 4.13 (p < 0.0001)
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Review: BPE
Comparison: 15 Laser coagulation vs TUVP
Outcome: 09 Duration of operation

Study or 
subcategory n

Laser
coagulation
Mean (SD) n

TUVP
Mean (SD)

WMD (fixed)
95% CI

Weight
%

WMD (fixed)
95% CI

Abdel-Khalek 2003 90 36.60 (16.40) 90 37.50 (15.00) 100.00 −0.90 (−5.49 to 3.69)

Total (95% CI) 90 90 100.00 −0.90 (−5.49 to 3.69)
Test for heterogeneity: not applicable
Test for overall effect: z = 0.38 (p = 0.70)
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Review: BPE
Comparison: 15 Laser coagulation vs TUVP
Outcome: 10 Length of hospital stay

Study or 
subcategory n

Laser
coagulation
Mean (SD) n

TUVP
Mean (SD)

WMD (fixed)
95% CI

Weight
%

WMD (fixed)
95% CI

Abdel-Khalek 2003 90 1.10(0.50) 90 2.20(0.80) 100.00 −1.10 (−1.29 to −0.91)

Total (95% CI) 90 90 100.00 −1.10 (−1.29 to −0.91)
Test for heterogeneity: not applicable
Test for overall effect: z = 11.06 (p < 0.00001)
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Appendix 9.14: All interventions

Review: BPE
Comparison: 16 Qmax

Outcome: 01 3 months

Study or 
subcategory n

Intervention
Mean (SD) n

TURP
Mean (SD)

WMD (fixed) 
95% CI

Weight
%

WMD (fixed) 
95% CI

01 TUMT vs TURP
d’Ancona 1998 31 15.50 (8.00) 21 19.60 (11.20) 9.76 −4.10 (−9.66 to 1.46)
Dahlstrand 1995 36 11.60 (4.20) 32 18.10 (7.10) 37.97 −6.50 (−9.32 to −3.68)
Wagrell 2002 81 12.80 (6.10) 41 14.60 (9.00) 32.21 −1.80 (−4.86 to 1.26)
de la Rosette 2003 54 15.50 (12.10) 47 25.00 (7.50) 20.07 −9.50 (−13.37 to −5.63)

Subtotal (95% CI) 202 141 100.00 −5.35 (−7.09 to −3.62)
Test for heterogeneity: χ² = 10.42, df = 3 (p = 0.02), I² = 71.2%
Test for overall effect: z = 6.05 (p < 0.00001)

02 TUNA vs TURP
Cimentepe 2003 26 16.70 (4.50) 33 23.10 (5.30) 100.00 −6.40 (−8.90 to −3.90)

Subtotal (95% CI) 26 33 100.00 −6.40 (−8.90 to −3.90)
Test for heterogeneity: not applicable
Test for overall effect: z = 5.01 (p < 0.00001)

03 Laser coagulation vs TURP
Aliaga 1998 18 10.50 (5.00) 21 18.60 (8.50) 19.73 −8.10 (−12.41 to −3.79)
Kabalin 1995 13 18.70 (5.97) 12 21.70 (8.85) 10.28 −3.00 (−8.97 to 2.97)
Martenson 1999 30 18.90 (3.10) 14 25.80 (9.70) 13.53 −6.90 (−12.10 to −1.70)
McAllister 2000 76 15.90 (10.23) 75 21.30 (10.16) 34.61 −5.40 (−8.65 to −2.15)
Suvakovic 1996 10 14.80 (5.40) 10 17.80 (3.80) 21.85 −3.00 (−7.09 to 1.09)

Subtotal (95% CI) 147 132 100.00 −5.36 (−7.28 to −3.45)
Test for heterogeneity: χ² = 3.77, df = 4 (p = 0.44), I² = 0%
Test for overall effect: z = 5.50 (p < 0.00001)

04 TUIP vs TURP
Aliaga 1998 20 22.00 (12.20) 21 18.60 (8.50) 28.69 3.40 (−3.07 to 9.87)
Hellstrom 1986 11 12.90 (6.04) 13 16.50 (6.00) 51.30 −3.60 (−8.44 to 1.24)
Li 1987 29 23.00 (15.60) 30 19.00 (14.70) 20.02 4.00 (−3.74 to 11.74)

Subtotal (95% CI) 60 64 100.00 −0.07 (−3.53 to 3.39)
Test for heterogeneity: χ² = 4.22, df = 2 (p = 0.12), I² = 52.6%
Test for overall effect: z = 0.04 (p = 0.97)

05 Laser resection vs TURP
Westenberg 2004 61 22.80 (10.00) 59 20.20 (9.50) 67.21 2.60 (−0.89 to 6.09)
Wilson 2006 28 24.20 (8.99) 29 18.90 (10.23) 32.79 5.30 (0.30–10.30)

Subtotal (95% CI) 89 88 100.00 3.49 (0.63–6.35)
Test for heterogeneity: χ² = 0.75, df = 1 (p = 0.39), I² = 0%
Test for overall effect: z = 2.39 (p = 0.02)

06 Laser vaporisation vs TURP
Keoghane 2000 46 21.30 (11.60) 52 21.80 (12.20) 6.32 −0.50 (−5.22 to 4.22)
Sengor 1996 30 18.90 (3.10) 30 20.70 (2.60) 67.02 −1.80 (−3.25 to −0.35)
Shingleton 2002 48 15.00 (5.70) 48 16.00 (8.00) 18.19 −1.00 (−3.78 to 1.78)
Tuhkanen 2003 25 15.00 (5.20) 25 19.00 (9.00) 8.46 −4.00 (−8.07 to 0.07)

Subtotal (95% CI) 149 155 100.00 −1.76 (−2.94 to −0.57)
Test for heterogeneity: χ² = 1.73, df = 3 (p = 0.63), I² = 0%
Test for overall effect: z = 2.91 (p = 0.004)

07 TUVRP vs TURP
Liu 2006 42 20.70 (2.00) 30 21.60 (2.00) 100.00 −0.90 (−1.84 to 0.04)

Subtotal (95% CI) 42 30 100.00 −0.90 (−1.84 to 0.04)
Test for heterogeneity: not applicable
Test for overall effect: z = 1.88 (p = 0.06)

08 B-TURP vs TURP
Seckiner 2006 24 17.70 (9.10) 24 18.60 (9.10) 6.07 −0.90 (−6.05 to 4.25)
Tefekli 2005 47 16.90 (2.80) 49 15.80 (3.70) 93.93 1.10 (−0.21 to 2.41)

Subtotal (95% CI) 71 73 100.00 0.98 (−0.29 to 2.25)
Test for heterogeneity: χ² = 0.54, df = 1 (p = 0.46), I² = 0%
Test for overall effect: z = 1.51 (p = 0.13)

09 TUVP vs TURP
Fowler 2005 111 21.23 (10.20) 108 19.12 (11.76) 4.64 2.11 (−0.81 to 5.03)
Galluci 1998 80 19.21 (8.14) 70 18.18 (7.68) 6.16 1.03 (−1.50 to 3.56)
Gotoh 1999 28 21.20 (9.40) 23 23.60 (13.90) 0.89 −2.40 (−9.06 to 4.26)
Kaplan 1998 32 16.80 (3.60) 32 14.80 (3.90) 11.70 2.00 (0.16–3.84)
Kupeli 1998a 30 17.70 (3.60) 30 19.70 (3.20) 13.32 −2.00 (−3.72 to −0.28)
van Melick 2003 15 25.00 (11.00) 19 20.00 (10.00) 0.77 5.00 (−2.16 to 12.16)
Nuhoglu 2005 38 17.50 (3.30) 35 17.70 (2.30) 23.53 −0.20 (−1.50 to 1.10)
Shokeir 1997 35 19.40 (2.10) 35 19.40 (2.20) 38.97 0.00 (−1.01 to 1.01)

Subtotal (95% CI) 369 352 100.00 0.10 (−0.53 to 0.73)
Test for heterogeneity: χ² = 14.73, df = 7 (p = 0.04), I² = 52.5%
Test for overall effect: z = 0.31 (p = 0.76)
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Review: BPE
Comparison: 16 Qmax

Outcome: 02 12 months

Study or 
subcategory n

Intervention
Mean (SD) n

TURP
Mean (SD)

WMD (fixed) 
95% CI

Weight
%

WMD (fixed) 
95% CI

01 TUMT vs TURP
d’Ancona 1998 27 17.10 (7.80) 17 19.30 (10.70) 7.66 −2.20 (−8.08 to 3.68)
Dahlstrand 1995 33 12.60 (3.90) 31 18.90 (6.00) 42.44 −6.30 (−8.80 to −3.80)
Wagrell 2002 73 13.30 (6.00) 31 15.20 (7.80) 28.03 −1.90 (−4.97 to 1.17)
de la Rosette 2003 58 14.90 (7.20) 48 23.80 (10.40) 21.87 −8.90 (−12.38 to −5.42)

Subtotal (95% CI) 191 127 100.00 −5.32 (−6.95 to −3.70)
Test for heterogeneity: χ² = 10.51, df = 3 (p = 0.01), I² = 71.5%
Test for overall effect: z = 6.41 (p < 0.00001)

02 TUNA vs TURP
Hill 2004 53 14.60 (7.28) 43 21.10 (8.50) 72.02 −6.50 (−9.71 to −3.29)
Hindley 2001 19 9.70 (5.00) 19 22.00 (10.30) 27.98 −12.30 (−17.45 to −7.15)

Subtotal (95% CI) 72 62 100.00 −8.12 (−10.85 to −5.40)
Test for heterogeneity: χ² = 3.51, df = 1 (p = 0.06), I² = 71.5%
Test for overall effect: z = 5.85 (p < 0.00001)

03 Laser coagulation vs TURP
Kabalin 1995 11 20.50 (4.74) 10 21.60 (6.96) 14.85 −1.10 (−6.24 to 4.04)
Martenson 1999 30 11.90 (5.50) 14 25.40 (11.10) 10.42 −13.50 (−19.64 to −7.36)
McAllister 2000 76 15.40 (8.01) 75 21.80 (14.58) 27.80 −6.40 (−10.16 to −2.64)
Suvakovic 1996 10 12.60 (3.70) 9 15.20 (2.70) 46.93 −2.60 (−5.49 to 0.29)

Subtotal (95% CI) 127 108 100.00 −4.57 (−6.55 to −2.59)
Test for heterogeneity: χ² = 12.57, df = 3 (p = 0.006), I² = 76.1%
Test for overall effect: z = 4.52 (p < 0.00001)

04 Laser vaporisation vs TURP
Keoghane 2000 42 17.10 (13.20) 45 21.20 (12.40) 25.73 −4.10 (−9.49 to 1.29)
Shingleton 2002 40 15.40 (5.90) 33 16.70 (7.60) 74.27 −1.30 (−4.47 to 1.87)

Subtotal (95% CI) 82 78 100.00 −2.02 (−4.75 to 0.71)
Test for heterogeneity: χ² = 0.77, df = 1 (p = 0.38), I² = 0%
Test for overall effect: z = 1.45 (p = 0.15)

05 TUVRP vs TURP
Helke 2001 79 22.19 (12.30) 73 22.12 (10.60) 100.00 0.07 (−3.57 to 3.71)

Subtotal (95% CI) 79 73 100.00 0.07 (−3.57 to 3.71)
Test for heterogeneity: not applicable
Test for overall effect: z = 0.04 (p = 0.97)

06 B-TURP vs TURP
Nuhoglu 2006 24 17.10 (2.70) 26 17.90 (3.10) 45.91 −0.80 (−2.41 to 0.81)
Seckiner 2006 23 18.80 (6.90) 21 15.70 (6.30) 7.81 3.10 (−0.80 to 7.00)
Tefekli 2005 49 17.20 (3.90) 47 16.90 (4.10) 46.28 0.30 (−1.30 to 1.90)

Subtotal (95% CI) 96 94 100.00 0.01 (−1.08 to 1.10)
Test for heterogeneity: χ² = 3.51, df = 2 (p = 0.17), I² = 43.0%
Test for overall effect: z = 0.02 (p = 0.98)

07 TUVP vs TURP
Gupta 2006 50 23.70 (1.58) 50 23.60 (0.96) 73.67 0.10 (−0.41 to 0.61)
Hammadeh 2003 51 20.80 (7.70) 51 22.50 (9.00) 1.83 −1.70 (−4.95 to 1.55)
Kaplan 1998 31 19.60 (4.90) 30 16.90 (4.10) 3.77 2.70 (0.44–4.96)
van Melick 2003 11 21.00 (8.00) 9 23.00 (8.00) 0.39 −2.00 (−9.05 to 5.05)
Netto 1999 38 16.16 (2.48) 40 15.43 (3.40) 11.17 0.73 (−0.59 to 2.05)
Shokeir 1997 35 18.20 (3.00) 35 20.10 (3.20) 9.16 −1.90 (−3.35 to −0.45)

Subtotal (95% CI) 216 215 100.00 0.04 (−0.40 to 0.48)
Test for heterogeneity: χ² = 14.68, df = 5 (p = 0.01), I² = 65.9%
Test for overall effect: z = 0.20 (p = 0.84)
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Review: BPE
Comparison: 17 Reoperation
Outcome: 01 Reoperation rate

Study or 
subcategory

Intervention
n/N

TURP
n/N

RR (fixed) 
95% CI

Weight
%

RR (fixed) 
95% CI

01 TUMT vs TURP
Ahmed 1997 1/30 0/30 4.89 3.00 (0.13–70.83)
d’Ancona 1998 6/31 1/21 11.67 4.06 (0.53–31.36)
Dahlstrand 1993 4/39 1/40 9.66 4.10 (0.48–35.10)
Dahlstrand 1995 4/37 4/32 41.98 0.86 (0.24–3.18)
de la Rosette 2003 7/78 3/66 31.80 1.97 (0.53–7.33)
Subtotal (95% CI) 215 189 100.00 2.01 (0.96–4.18)

Total events: 22 (Intervention), 9 (TURP)
Test for heterogeneity: χ² = 2.55, df = 4 (p = 0.64), I² = 0%
Test for overall effect: z = 1.86 (p = 0.06)

02 TUNA vs TURP
Cimentepe 2003 2/26 0/33 22.19 6.30 (0.32–125.71)
Hill 2004 9/65 1/56 53.87 7.75 (1.01–59.33)
Hindley 2001 2/20 0/22 23.93 5.48 (0.28–107.62)

Subtotal (95% CI) 111 111 100.00 6.89 (1.58–29.95)
Total events: 13 (Intervention), 1 (TURP)
Test for heterogeneity: χ² = 0.04, df = 2 (p = 0.98), I² = 0%
Test for overall effect: z = 2.57 (p = 0.01)

03 Laser coagulation vs TURP
Chacko 2001 7/74 1/74 9.51 7.00 (0.88–55.49)
Costello 1995 5/34 2/37 18.21 2.72 (0.56–13.11)
Cowles 1995 2/56 0/59 4.63 5.26 (0.26–107.27)
Gujral 2000 3/38 4/44 35.25 0.87 (0.21–3.64)
Kabalin 1995 2/13 1/12 9.89 1.85 (0.19–17.84)
Kursh 2003 6/35 0/35 4.75 13.00 (0.76–222.31)
Martenson 1999 6/30 1/14 12.97 2.80 (0.37–21.10)
McAllister 2000 3/76 0/75 4.79 6.91 (0.36–131.50)

Subtotal (95% CI) 356 350 100.00 3.21 (1.63–6.32)
Total events: 34 (Intervention), 9 (TURP)
Test for heterogeneity: χ² = 5.32, df = 7 (p = 0.62), I² = 0%
Test for overall effect: z = 3.36 (p = 0.0008)

04 TUIP vs TURP
Aliaga 1998 1/20 1/21 4.38 1.05 (0.07–15.68)
Christensen 1990 5/38 7/38 31.42 0.71 (0.25–2.05)
Dorflinger 1992 6/29 1/31 4.34 6.41 (0.82–50.10)
Jahnson 1998 10/43 3/42 13.62 3.26 (0.96–11.01)
Nielsen 1998 3/24 0/25 2.20 7.28 (0.40–133.89)
Riehman 1994 13/60 9/56 41.79 1.35 (0.63–2.91)
Saporta 1996 3/20 0/20 2.24 7.00 (0.38–127.32)

Subtotal (95% CI) 234 233 100.00 1.87 (1.16–3.03)
Total events: 41 (Intervention), 21 (TURP)
Test for heterogeneity: χ² = 7.88, df = 6 (p = 0.25), I² = 23.9%
Test for overall effect: z = 2.56 (p = 0.01)

05 Laser resection vs TURP
Kuntz 2004 4/88 4/95 24.79 1.08 (0.28–4.19)
Montorsi 2004 1/52 1/48 6.70 0.92 (0.06–14.35)
Tan 2003 0/30 2/30 16.11 0.20 (0.01–4.00)
Westenberg 2004 5/61 8/59 52.40 0.60 (0.21–1.74)

Subtotal (95% CI) 231 232 100.00 0.68 (0.32–1.44)
Total events: 10 (Intervention), 15 (TURP)
Test for heterogeneity: χ² = 1.18, df = 3 (p = 0.76), I² = 0%
Test for overall effect: z = 1.01 (p = 0.31)
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06 Laser vaporisation vs TURP
Carter 1999a 2/84 1/85 4.69 2.02 (0.19–21.90)
Keoghane 2000 23/72 12/76 55.14 2.02 (1.09–3.76)
van Melick 2003a 2/50 1/45 4.97 1.80 (0.17–19.19)
Mottet 1999 0/13 1/23 5.22 0.57 (0.02–13.10)
Shingleton 2002 0/50 3/50 16.53 0.14 (0.01–2.70)
Tuhkanen 2001 3/21 2/25 8.62 1.79 (0.33–9.70)
Tuhkanen 2003 2/26 1/25 4.82 1.92 (0.19–19.90)
Zorn 1999 0/12 0/21 Not estimable

Subtotal (95% CI) 328 350 100.00 1.60 (0.97–2.63)
Total events: 32 (Intervention), 21 (TURP)
Test for heterogeneity: χ² = 3.65, df = 6 (p = 0.72), I² = 0%
Test for overall effect: z = 1.85 (p = 0.06)

07 TUVRP vs TURP
Helke 2001 9/93 5/92 68.40 1.78 (0.62–5.11)
Liu 2006 6/36 2/26 31.60 2.17 (0.47–9.89)

Subtotal (95% CI) 129 118 100.00 1.90 (0.80–4.52)
Total events: 15 (Intervention), 7 (TURP)
Test for heterogeneity: χ² = 0.04, df = 1 (p = 0.84), I² = 0%
Test for overall effect: z = 1.46 (p = 0.15)

08 B-TURP vs TURP
Nuhoglu 2006 0/27 0/30 Not estimable
Tefekli 2005 2/49 1/47 50.52 1.92 (0.18–20.46)
de Sio 2006 1/35 1/35 49.48 1.00 (0.07–15.36)

Subtotal (95% CI) 111 112 100.00 1.46 (0.25–8.57)
Total events: 3 (Intervention), 2 (TURP)
Test for heterogeneity: χ² = 0.12, df = 1 (p = 0.72), I² = 0%
Test for overall effect: z = 0.42 (p = 0.67)

09 TUVP vs TURP
Ekengren 2000 2/26 1/28 6.54 2.15 (0.21–22.37)
Hammadeh 2003 7/52 7/52 47.52 1.00 (0.38–2.65)
Kupeli 1998b 1/30 0/36 3.09 3.58 (0.15–84.81)
McAllister 2003 1/115 4/120 26.58 0.26 (0.03–2.30)
van Melick 2003 2/46 2/50 13.01 1.09 (0.16–7.40)
Nuhoglu 2005 1/37 0/40 3.27 3.24 (0.14–77.06)

Subtotal (95% CI) 306 326 100.00 1.04 (0.53–2.07)
Total events: 14 (Intervention), 14 (TURP)
Test for heterogeneity: χ² = 3.01, df = 5 (p = 0.70), I² = 0%
Test for overall effect: z = 0.12 (p = 0.90)

Review: BPE
Comparison: 17 Reoperation
Outcome: 01 Reoperation rate

Study or 
subcategory

Intervention
n/N

TURP
n/N

RR (fixed) 
95% CI

Weight
%

RR (fixed) 
95% CI
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Review: BPE
Comparison: 18 Blood transfusion
Outcome: 01 Blood transfusion rate

Study or 
subcategory

Intervention
n/N

TURP
n/N

RR (fixed)
95% CI

Weight
%

RR (fixed)
95% CI

01 TUMT vs TURP
Ahmed 1997 0/30 4/30 100.00 0.11 (0.01–1.98)
d’Ancona 1998 0/31 0/21 Not estimable
Dahlstrand 1995 0/37 0/32 Not estimable

Subtotal (95% CI) 98 83 100.00 0.11 (0.01–1.98)
Total events: 0 (Intervention), 4 (TURP)
Test for heterogeneity: not applicable
Test for overall effect: z = 1.50 (p = 0.13)

02 TUNA vs TURP
Cimentepe 2003 0/26 0/33 Not estimable
Hindley 2001 0/20 3/22 100.00 0.16 (0.01–2.85)
Subtotal (95% CI) 46 55 100.00 0.16 (0.01–2.85)

Total events: 0 (Intervention), 3 (TURP)
Test for heterogeneity: not applicable
Test for overall effect: z = 1.25 (p = 0.21)

03 Laser coagulation vs TURP
Chacko 2001 0/74 4/74 15.69 0.11 (0.01–2.03)
Costello 1995 0/34 3/37 11.70 0.16 (0.01–2.90)
Cowles 1995 0/56 2/59 8.49 0.21 (0.01–4.29)
Donovan 2000 1/117 1/117 3.49 1.00 (0.06–15.80)
Gujral 2000 0/38 3/44 11.33 0.16 (0.01–3.09)
Kabalin 1995 0/13 1/12 5.42 0.31 (0.01–6.94)
Kursh 2003 0/35 0/35 Not estimable
Martenson 1999 0/30 0/14 Not estimable
McAllister 2000 0/76 12/75 43.87 0.04 (0.00–0.66)

Subtotal (95% CI) 473 467 100.00 0.14 (0.05–0.40)
Total events: 1 (Intervention), 26 (TURP)
Test for heterogeneity: χ² = 3.08, df = 6 (p = 0.80), I² = 0%
Test for overall effect: z = 3.71 (p = 0.0002)

04 TUIP vs TURP
Aliaga 1998 0/20 1/21 1.87 0.35 (0.02–8.10)
Dorflinger 1992 0/29 4/31 5.57 0.12 (0.01–2.11)
Hellstrom 1986 0/11 0/13 Not estimable
Jahnson 1998 0/43 1/42 1.94 0.33 (0.01–7.78)
Li 1987 2/29 13/30 16.34 0.16 (0.04–0.64)
Nielsen 1998 1/24 20/25 25.05 0.05 (0.01–0.36)
Soonawalla 1992 0/110 38/110 49.23 0.01 (0.00–0.21)

Subtotal (95% CI) 266 272 100.00 0.06 (0.03–0.16)
Total events: 3 (Intervention), 77 (TURP)
Test for heterogeneity: χ² = 5.18, df = 5 (p = 0.39), I² = 3.5%
Test for overall effect: z = 6.09 (p < 0.00001)

05 Laser resection vs TURP
Gupta 2006 0/50 1/50 13.50 0.33 (0.01–7.99)
Kuntz 2004 0/100 2/100 22.49 0.20 (0.01–4.11)
Montorsi 2004 1/52 1/48 9.36 0.92 (0.06–14.35)
Tan 2003 0/30 1/30 13.50 0.33 (0.01–7.87)
Westenberg 2004 0/61 4/59 41.15 0.11 (0.01–1.95)

Subtotal (95% CI) 293 287 100.00 0.27 (0.07–0.95)
Total events: 1 (Intervention), 9 (TURP)
Test for heterogeneity: χ² = 1.24, df = 4 (p = 0.87), I² = 0%
Test for overall effect: z = 2.05 (p = 0.04)
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06 Laser vaporisation vs TURP
Carter 1999a 0/95 5/96 22.42 0.09 (0.01–1.64)
Keoghane 2000 0/72 13/76 53.85 0.04 (0.00–0.65)
van Melick 2003a 0/45 1/50 5.83 0.37 (0.02–8.85)
Mottet 1999 0/23 0/13 Not estimable
Sengor 1996 0/30 2/30 10.25 0.20 (0.01–4.00)
Shingleton 2002 0/50 0/50 Not estimable
Tuhkanen 2001 1/21 2/24 7.65 0.57 (0.06–5.86)
Tuhkanen 2003 0/26 0/26 Not estimable
Zorn 1999 0/12 0/12 Not estimable

Subtotal (95% CI) 374 377 100.00 0.13 (0.04–0.41)
Total events: 1 (Intervention), 23 (TURP)
Test for heterogeneity: χ² = 2.85, df = 4 (p = 0.58), I² = 0%
Test for overall effect: z = 3.43 (p = 0.0006)

07 TUVRP vs TURP
Helke 2001 6/93 9/92 79.62 0.66 (0.24–1.78)
Kupeli 2001 0/50 0/50 Not estimable
Liu 2006 1/44 2/32 20.38 0.36 (0.03–3.84)
Talic 2000 0/34 0/34 Not estimable

Subtotal (95% CI) 221 208 100.00 0.60 (0.24–1.49)
Total events: 7 (Intervention), 11 (TURP)
Test for heterogeneity: χ² = 0.21, df = 1 (p = 0.65), I² = 0%
Test for overall effect: z = 1.10 (p = 0.27)

08 B-TURP vs TURP
Nuhoglu 2006 1/27 2/30 65.45 0.56 (0.05–5.79)
Tefekli 2005 1/35 0/35 17.27 3.00 (0.13–71.22)
de Sio 2006 1/35 0/35 17.27 3.00 (0.13–71.22)

Subtotal (95% CI) 97 100 100.00 1.40 (0.32–6.20)
Total events: 3 (Intervention), 2 (TURP)
Test for heterogeneity: χ² = 1.04, df = 2 (p = 0.59), I² = 0%
Test for overall effect: z = 0.44 (p = 0.66)

09 TUVP vs TURP
Cetinkaga 1996 0/23 2/23 8.79 0.20 (0.01–3.95)
Erdagi 1999 0/20 9/20 33.41 0.05 (0.00–0.85)
Fowler 2005 2/115 9/120 30.98 0.23 (0.05–1.05)
Galluci 1998 0/70 0/80 Not estimable
Gotoh 1999 0/23 0/28 Not estimable
Hammadeh 2003 0/52 1/52 5.28 0.33 (0.01–8.00)
Kupeli 1998a 0/30 0/30 Not estimable
Kupeli 1998b 0/30 2/36 8.02 0.24 (0.01–4.79)
van Melick 2003 0/46 1/50 5.06 0.36 (0.02–8.66)
Nuhoglu 2005 0/37 2/40 8.46 0.22 (0.01–4.35)
Patel 1997 0/6 0/6 Not estimable

Subtotal (95% CI) 452 485 100.00 0.18 (0.07–0.46)
Total events: 2 (Intervention), 26 (TURP)
Test for heterogeneity: χ² = 1.24, df = 6 (p = 0.97), I² = 0%
Test for overall effect: z = 3.61 (p = 0.0003)

Review: BPE
Comparison: 18 Blood transfusion
Outcome: 01 Blood transfusion rate

Study or 
subcategory

Intervention
n/N

TURP
n/N

RR (fixed)
95% CI

Weight
%

RR (fixed)
95% CI
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Review: BPE
Comparison: 19 Urinary retention
Outcome: 01 Urinary retention rate
Study or 
subcategory

Intervention
n/N

TURP
n/N

RR (fixed)
95% CI

Weight
%

RR (fixed)
95% CI

01 TUMT vs TURP
Wagrell 2002 20/100 7/51 94.88 1.46 (0.66–3.22)
de la Rosette 2003 2/66 0/66 5.12 5.00 (0.24–102.19)

Subtotal (95% CI) 166 117 100.00 1.64 (0.77–3.50)
Total events: 22 (Intervention), 7 (TURP)
Test for heterogeneity: χ² = 0.61, df = 1 (p = 0.44), I² = 0%
Test for overall effect: z = 1.28 (p = 0.20)

02 TUNA vs TURP
Cimentepe 2003 1/26 0/33 100.00 3.78 (0.16–89.09)

Subtotal (95% CI) 26 33 100.00 3.78 (0.16–89.09)
Total events: 1 (Intervention), 0 (TURP)
Test for heterogeneity: not applicable
Test for overall effect: z = 0.82 (p = 0.41)

03 Laser coagulation vs TURP
Cowles 1995 17/56 5/59 90.69 3.58 (1.42–9.06)
Suvakovic 1996 1/10 0/10 9.31 3.00 (0.14–65.90)

Subtotal (95% CI) 66 69 100.00 3.53 (1.45–8.58)
Total events: 18 (Intervention), 5 (TURP)
Test for heterogeneity: χ² = 0.01, df = 1 (p = 0.91), I² = 0%
Test for overall effect: z = 2.78 (p = 0.005)

04 TUIP vs TURP
Jahnson 1998 0/43 1/42 25.26 0.33 (0.01–7.78)
Li 1987 0/29 0/30 Not estimable
Nielsen 1998 3/24 0/25 8.16 7.28 (0.40–133.89)
Soonawalla 1992 7/110 4/110 66.58 1.75 (0.53–5.81)

Subtotal (95% CI) 206 207 100.00 1.84 (0.70–4.86)
Total events: 10 (Intervention), 5 (TURP)
Test for heterogeneity: χ² = 2.01, df = 2 (p = 0.37), I² = 0.4%
Test for overall effect: z = 1.23 (p = 0.22)

05 Laser resection vs TURP
Gupta 2006 2/50 3/50 13.84 0.67 (0.12–3.82)
Kuntz 2004 0/100 5/100 25.38 0.09 (0.01–1.62)
Montorsi 2004 3/52 1/48 4.80 2.77 (0.30–25.73)
Tan 2003 5/30 4/30 18.46 1.25 (0.37–4.21)
Westenberg 2004 5/61 8/59 37.53 0.60 (0.21–1.74)

Subtotal (95% CI) 293 287 100.00 0.71 (0.38–1.32)
Total events: 15 (Intervention), 21 (TURP)
Test for heterogeneity: χ² = 4.33, df = 4 (p = 0.36), I² = 7.5%
Test for overall effect: z = 1.09 (p = 0.28)

06 Laser vaporisation vs TURP
Carter 1999a 5/93 2/92 17.15 2.47 (0.49–12.43)
Keoghane 2000 17/72 8/76 66.37 2.24 (1.03–4.87)
van Melick 2003a 5/45 0/50 4.04 12.20 (0.69–214.56)
Shingleton 2002 3/50 1/50 8.53 3.00 (0.32–27.87)
Tuhkanen 2001 2/21 0/25 3.91 5.91 (0.30–116.66)

Subtotal (95% CI) 281 293 100.00 2.89 (1.55–5.42)
Total events: 32 (Intervention), 11 (TURP)
Test for heterogeneity: χ² = 1.64, df = 4 (p = 0.80), I² = 0%
Test for overall effect: z = 3.32 (p = 0.0009)

07 TUVRP vs TURP
Kupeli 2001 0/50 0/50 Not estimable

Subtotal (95% CI) 0 0 Not estimable
Total events: 0 (Intervention), 0 (TURP)
Test for heterogeneity: not applicable
Test for overall effect: not applicable

08 TUVP vs TURP
Ekengren 2000 0/26 1/28 15.75 0.36 (0.02–8.42)
Galluci 1998 12/70 3/80 30.49 4.57 (1.34–15.54)
Hammadeh 2003 12/52 4/52 43.56 3.00 (1.03–8.70)
Kupeli 1998a 0/30 0/30 Not estimable
Kupeli 1998b 1/30 0/36 4.96 3.58 (0.15–84.81)
van Melick 2003 0/46 0/50 Not estimable
Nuhoglu 2005 1/37 0/40 5.24 3.24 (0.14–77.06)

Subtotal (95% CI) 291 316 100.00 3.10 (1.53–6.29)
Total events: 26 (Intervention), 8 (TURP)
Test for heterogeneity: χ² = 2.19, df = 4 (p = 0.70), I² = 0%
Test for overall effect: z = 3.14 (p = 0.002)
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Review: BPE
Comparison: 20 Urinary tract infection
Outcome: 01 Urinary tract infection rate
Study or 
subcategory

Intervention
n/N

TURP
n/N

RR (fixed)
95% CI

Weight
%

RR (fixed)
95% CI

01 TUMT vs TURP
Ahmed 1997 1/30 3/30 20.82 0.33 (0.04–3.03)

d’Ancona 1998 5/31 1/21 8.27 3.39 (0.43–26.96)
Dahlstrand 1993 5/39 4/40 27.40 1.28 (0.37–4.42)
Dahlstrand 1995 5/37 4/32 29.77 1.08 (0.32–3.69)
Wagrell 2002 0/100 1/51 13.74 0.17 (0.01–4.14)

Subtotal (95% CI) 237 174 100.00 1.05 (0.53–2.08)
Total events: 16 (Intervention), 13 (TURP)
Test for heterogeneity: χ² = 3.61, df = 4 (p = 0.46), I² = 0%
Test for overall effect: z = 0.13 (p = 0.90)

02 TUNA vs TURP
Cimentepe 2003 1/26 0/33 10.41 3.78 (0.16–89.09)
Hindley 2001 4/20 4/22 89.59 1.10 (0.32–3.83)

Subtotal (95% CI) 46 55 100.00 1.38 (0.44–4.30)
Total events: 5 (Intervention), 4 (TURP)
Test for heterogeneity: χ² = 0.52, df = 1 (p = 0.47), I² = 0%
Test for overall effect: z = 0.55 (p = 0.58)

03 Laser coagulation vs TURP
Costello 1995 1/34 4/37 15.66 0.27 (0.03–2.32)
Donovan 2000 3/117 2/117 8.17 1.50 (0.26–8.81)
Gujral 2000 1/38 2/44 7.58 0.58 (0.05–6.14)
Kursh 2003 7/35 4/35 16.35 1.75 (0.56–5.45)
Liedberg 2003 16/20 1/11 5.27 8.80 (1.34–57.76)
Martenson 1999 10/30 4/14 22.29 1.17 (0.44–3.08)
McAllister 2000 20/76 6/75 24.68 3.29 (1.40–7.73)

Subtotal (95% CI) 350 333 100.00 2.03 (1.28–3.22)
Total events: 58 (Intervention), 23 (TURP)
Test for heterogeneity: χ² = 9.46, df = 6 (p = 0.15), I² = 36.6%
Test for overall effect: z = 3.02 (p = 0.002)

04 TUIP vs TURP
Soonawalla 1992 5/110 2/110 100.00 2.50 (0.50–12.61)

Subtotal (95% CI) 110 110 100.00 2.50 (0.50–12.61)
Total events: 5 (Intervention), 2 (TURP)
Test for heterogeneity: not applicable
Test for overall effect: z = 1.11 (p = 0.27)

05 Laser resection vs TURP
Tan 2003 0/30 2/30 45.05 0.20 (0.01–4.00)
Westenberg 2004 5/61 3/59 54.95 1.61 (0.40–6.45)

Subtotal (95% CI) 91 89 100.00 0.98 (0.31–3.09)
Total events: 5 (Intervention), 5 (TURP)
Test for heterogeneity: χ² = 1.58, df = 1 (p = 0.21), I² = 36.7%
Test for overall effect: z = 0.04 (p = 0.97)

06 Laser vaporisation vs TURP
Carter 1999a 11/93 6/92 39.72 1.81 (0.70–4.70)
Keoghane 2000 2/72 3/76 19.22 0.70 (0.12–4.09)
van Melick 2003a 4/45 5/50 31.19 0.89 (0.25–3.11)
Tuhkanen 2003 0/26 1/26 9.88 0.33 (0.01–7.82)

Subtotal (95% CI) 236 244 100.00 1.17 (0.60–2.26)
Total events: 17 (Intervention), 15 (TURP)
Test for heterogeneity: χ² = 1.93, df = 3 (p = 0.59), I² = 0%
Test for overall effect: z = 0.46 (p = 0.65)

07 TUVP vs TURP
Erdagi 1999 1/25 5/20 24.36 0.16 (0.02–1.26)
Galluci 1998 1/70 4/80 16.37 0.29 (0.03–2.50)
Gotoh 1999 0/23 0/28 Not estimable
Hammadeh 2003 3/52 2/52 8.77 1.50 (0.26–8.61)
Kaplan 1998 5/32 4/32 17.54 1.25 (0.37–4.23)
Kupeli 1998b 4/30 3/36 11.96 1.60 (0.39–6.60)
van Melick 2003 2/46 5/50 21.01 0.43 (0.09–2.13)

Subtotal (95% CI) 278 298 100.00 0.72 (0.39–1.32)
Total events: 16 (Intervention), 23 (TURP)
Test for heterogeneity: χ² = 5.81, df = 5 (p = 0.33), I² = 13.9%
Test for overall effect: z = 1.07 (p = 0.29)
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Review: BPE
Comparison: 21 Stricture
Outcome: 01 Strictures rate

Study or 
subcategory

Intervention
n/N

TURP
n/N

RR (fixed) 
95% CI

Weight
%

RR (fixed) 
95% CI

01 TUMT vs TURP
Ahmed 1997 0/30 1/30 15.57 0.33 (0.01–7.87)
Dahlstrand 1993 0/39 3/40 35.89 0.15 (0.01–2.75)
Dahlstrand 1995 0/37 2/32 27.78 0.17 (0.01–3.49)
de la Rosette 2003 1/66 2/66 20.76 0.50 (0.05–5.38)

Subtotal (95% CI) 172 168 100.00 0.26 (0.06–1.01)
Total events: 1 (Intervention), 8 (TURP)
Test for heterogeneity: χ2 = 0.53, df = 3 (p = 0.91), I2 = 0%
Test for overall effect: z = 1.94 (p = 0.05)

02 TUNA vs TURP
Cimentepe 2003 0/26 2/33 33.99 0.25 (0.01–5.03)
Hill 2004 1/65 4/56 66.01 0.22 (0.02–1.87)

Subtotal (95% CI) 91 89 100.00 0.23 (0.04–1.31)
Total events: 1 (Intervention), 6 (TURP)
Test for heterogeneity: χ2 = 0.01, df = 1 (p = 0.93), I2 = 0%
Test for overall effect: z = 1.65 (p = 0.10)

03 Laser coagulation vs TURP
Costello 1995 2/34 2/37 15.05 1.09 (0.16–7.30)
Cowles 1995 0/56 9/59 72.73 0.06 (0.00–0.93)
Kabalin 1995 0/13 1/12 12.22 0.31 (0.01–6.94)
Liedberg 2003 0/20 0/11 Not estimable

Subtotal (95% CI) 123 119 100.00 0.24 (0.07–0.83)
Total events: 2 (Intervention), 12 (TURP)
Test for heterogeneity: χ2 = 3.47, df = 2 (p = 0.18), I2 = 42.4%
Test for overall effect: z = 2.26 (p = 0.02)

04 TUIP vs TURP
Dorflinger 1992 1/29 0/31 2.53 3.20 (0.14–75.55)
Hellstrom 1986 1/11 0/13 2.42 3.50 (0.16–78.19)
Li 1987 0/29 2/30 12.87 0.21 (0.01–4.13)
Nielsen 1998 16/24 4/25 20.50 4.17 (1.62–10.68)
Riehman 1994 0/60 8/56 45.98 0.05 (0.00–0.93)
Soonawalla 1992 5/110 3/110 15.70 1.67 (0.41–6.80)

Subtotal (95% CI) 263 265 100.00 1.33 (0.77–2.31)
Total events: 23 (Intervention), 17 (TURP)
Test for heterogeneity: χ2 = 12.75, df = 5 (p = 0.03), I2 = 60.8%
Test for overall effect: z = 1.03 (p = 0.30)

05 Laser resection vs TURP
Gupta 2006 1/50 2/50 11.50 0.50 (0.05–5.34)
Kuntz 2004 6/95 2/88 11.94 2.78 (0.58–13.41)
Montorsi 2004 1/52 4/48 23.92 0.23 (0.03–1.99)
Tan 2003 1/29 3/28 17.55 0.32 (0.04–2.91)
Westenberg 2004 6/61 6/59 35.08 0.97 (0.33–2.83)

Subtotal (95% CI) 287 273 100.00 0.84 (0.43–1.65)
Total events: 15 (Intervention), 17 (TURP)
Test for heterogeneity: χ2 = 4.58, df = 4 (p = 0.33), I2 = 12.6%
Test for overall effect: z = 0.51 (p = 0.61)
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06 Laser vaporisation vs TURP
Carter 1999a 7/84 15/85 51.03 0.47 (0.20–1.10)
Keoghane 2000 0/72 5/76 18.32 0.10 (0.01–1.70)
van Melick 2003a 2/45 2/50 6.48 1.11 (0.16–7.56)
Mottet 1999 0/23 2/13 10.81 0.12 (0.01–2.26)
Sengor 1996 0/30 0/30 Not estimable
Shingleton 2002 4/50 1/50 3.42 4.00 (0.46–34.54)
Tuhkanen 2001 0/21 1/24 4.81 0.38 (0.02–8.83)
Tuhkanen 2003 0/25 1/25 5.13 0.33 (0.01–7.81)

Subtotal (95% CI) 350 353 100.00 0.52 (0.28–0.93)
Total events: 13 (Intervention), 27 (TURP)
Test for heterogeneity: χ2 = 6.51, df = 6 (p = 0.37), I2 = 7.9%
Test for overall effect: z = 2.18 (p = 0.03)

07 TUVRP vs TURP
Helke 2001 5/93 7/92 75.19 0.71 (0.23–2.15)
Kupeli 2001 0/50 0/50 Not estimable
Liu 2006 3/36 2/26 24.81 1.08 (0.19–6.03)

Subtotal (95% CI) 179 168 100.00 0.80 (0.32–2.02)
Total events: 8 (Intervention), 9 (TURP)
Test for heterogeneity: χ2 = 0.17, df = 1 (p = 0.68), I2 = 0%
Test for overall effect: z = 0.47 (p = 0.64)

08 B-TURP vs TURP
Seckiner 2006 2/24 1/24 33.10 2.00 (0.19–20.61)
Tefekli 2005 3/49 1/47 33.79 2.88 (0.31–26.69)
de Sio 2006 1/35 1/35 33.10 1.00 (0.07–15.36)

Subtotal (95% CI) 108 106 100.00 1.97 (0.50–7.67)
Total events: 6 (Intervention), 3 (TURP)
Test for heterogeneity: χ2 = 0.35, df = 2 (p = 0.84), I2 = 0%
Test for overall effect: z = 0.97 (p = 0.33)

09 TUVP vs TURP
Cetinkaga 1996 1/23 0/23 2.89 3.00 (0.13–70.02)
Ekengren 2000 2/26 0/28 2.79 5.37 (0.27–106.88)
Erdagi 1999 0/20 1/20 8.68 0.33 (0.01–7.72)
Gotoh 1999 0/23 0/28 Not estimable
Gupta 2006 1/50 2/50 11.58 0.50 (0.05–5.34)
Hammadeh 2003 2/52 8/52 46.32 0.25 (0.06–1.12)
Kaplan 1998 1/32 1/32 5.79 1.00 (0.07–15.30)
Kupeli 1998a 0/30 0/30 Not estimable
Kupeli 1998b 0/30 0/36 Not estimable
van Melick 2003 1/46 2/50 11.10 0.54 (0.05–5.80)
Netto 1999 0/40 0/38 Not estimable
Wang 2002 5/96 2/109 10.85 2.84 (0.56–14.30)

Subtotal (95% CI) 468 496 100.00 0.87 (0.44–1.70)
Total events: 13 (Intervention), 16 (TURP)
Test for heterogeneity: χ2 = 7.45, df = 7 (p = 0.38), I2 = 6.1%
Test for overall effect: z = 0.42 (p = 0.68)

Review: BPE
Comparison: 21 Stricture
Outcome: 01 Strictures rate

Study or 
subcategory

Intervention
n/N

TURP
n/N

RR (fixed) 
95% CI

Weight
%

RR (fixed) 
95% CI
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Review: BPE
Comparison: 22 TUR syndrome
Outcome: 01 TUR syndrome
Study or 
subcategory

Intervention
n/N

TURP
n/N

RR (fixed) 
95% CI

Weight
%

RR (fixed) 
95% CI

01 TUMT vs TURP
Wagrell 2002 1/51 0/100 100.00 5.83 (0.24–140.55)

Subtotal (95% CI) 51 100 100.00 5.83 (0.24–140.55)
Total events: 1 (Intervention), 0 (TURP)
Test for heterogeneity: not applicable
Test for overall effect: z = 1.09 (p = 0.28)

02 Laser coagulation vs TURP
Chacko 2001 0/74 2/74 38.51 0.20 (0.01–4.10)
Cowles 1995 0/56 2/59 37.52 0.21 (0.01–4.29)
Kabalin 1995 0/13 1/12 23.96 0.31 (0.01–6.94)

Subtotal (95% CI) 143 145 100.00 0.23 (0.04–1.34)
Total events: 0 (Intervention), 5 (TURP)
Test for heterogeneity: χ2 = 0.05, df = 2 (p = 0.98), I2 = 0%
Test for overall effect: z = 1.64 (p = 0.10)

03 TUIP vs TURP
Li 1987 0/29 0/30 Not estimable
Soonawalla 1992 0/110 7/110 100.00 0.07 (0.00–1.15)

Subtotal (95% CI) 139 140 100.00 0.07 (0.00–1.15)
Total events: 0 (Intervention), 7 (TURP)
Test for heterogeneity: not applicable
Test for overall effect: z = 1.86 (p = 0.06)

04 Laser resection vs TURP
Montorsi 2004 0/52 1/48 100.00 0.31 (0.01–7.39)

Subtotal (95% CI) 52 48 100.00 0.31 (0.01–7.39)
Total events: 0 (Intervention), 1 (TURP)
Test for heterogeneity: not applicable
Test for overall effect: z = 0.73 (p = 0.47)

05 Laser vaporisation vs TURP
Carter 1999a 0/93 0/92 Not estimable
Sengor 1996 0/30 0/30 Not estimable

Subtotal (95% CI) 0 0 Not estimable
Total events: 0 (Intervention), 0 (TURP)
Test for heterogeneity: not applicable
Test for overall effect: not applicable

06 TUVRP vs TURP
Kupeli 2001 0/50 0/50 Not estimable
Liu 2006 0/44 2/32 100.00 0.15 (0.01–2.95)
Talic 2000 0/34 0/34 Not estimable

Subtotal (95% CI) 128 116 100.00 0.15 (0.01–2.95)
Total events: 0 (Intervention), 2 (TURP)
Test for heterogeneity: not applicable
Test for overall effect: z = 1.25 (p = 0.21)

07 B-TUVRP vs TURP
Fung 2005 0/30 0/30 Not estimable

Subtotal (95% CI) 0 0 Not estimable
Total events: 0 (Intervention), 0 (TURP)
Test for heterogeneity: not applicable
Test for overall effect: not applicable

08 B-TURP vs TURP
de Sio 2006 0/35 0/35 Not estimable

Subtotal (95% CI) 0 0 Not estimable
Total events: 0 (Intervention), 0 (TURP)
Test for heterogeneity: not applicable
Test for overall effect: not applicable

09 TUVP vs TURP
Erdagi 1999 0/20 0/20 Not estimable
Gotoh 1999 0/23 0/28 Not estimable
Hammadeh 2003 0/52 0/52 Not estimable
Kaplan 1998 0/32 1/32 24.16 0.33 (0.01–7.89)
Kupeli 1998a 0/30 0/30 Not estimable
Netto 1999 0/40 0/38 Not estimable
Wang 2002 3/97 5/109 75.84 0.67 (0.17–2.75)

Subtotal (95% CI) 294 309 100.00 0.59 (0.17–2.12)
Total events: 3 (Intervention), 6 (TURP)
Test for heterogeneity: χ2 = 0.16, df = 1 (p = 0.69), I2 = 0%
Test for overall effect: z = 0.81 (p = 0.42)
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Review: BPE
Comparison: 23 Incontinence
Outcome: 01 Incontinence rate

Study or 
subcategory

Intervention
n/N

TURP
n/N

RR (fixed) 
95% CI

Weight
%

RR (fixed) 
95% CI

01 TUMT vs TURP
Dahlstrand 1993 7/39 5/40 31.43 1.44 (0.50–4.14)
Wagrell 2002 3/100 7/51 59.02 0.22 (0.06–0.81)
de la Rosette 2003 0/66 1/66 9.55 0.33 (0.01–8.04)

Subtotal (95% CI) 205 157 100.00 0.61 (0.30–1.26)
Total events: 10 (Intervention), 13 (TURP)
Test for heterogeneity: χ2 = 5.00, df = 2 (p = 0.08), I2 = 60.0%
Test for overall effect: z = 1.33 (p = 0.18)

02 TUNA vs TURP
Cimentepe 2003 0/26 1/33 9.34 0.42 (0.02–9.90)
Hill 2004 2/65 12/56 90.66 0.14 (0.03–0.61)
Hindley 2001 0/20 0/22 Not estimable

Subtotal (95% CI) 111 111 100.00 0.17 (0.05–0.62)
Total events: 2 (Intervention), 13 (TURP)
Test for heterogeneity: χ2 = 0.37, df = 1 (p = 0.55), I2 = 0%
Test for overall effect: z = 2.68 (p = 0.007)

03 Laser coagulation vs TURP
Chacko 2001 0/74 3/74 41.49 0.14 (0.01–2.72)
Cowles 1995 0/56 2/59 28.88 0.21 (0.01–4.29)
Kursh 2003 0/35 2/35 29.64 0.20 (0.01–4.02)
Martenson 1999 0/30 0/14 Not estimable

Subtotal (95% CI) 195 182 100.00 0.18 (0.03–1.00)
Total events: 0 (Intervention), 7 (TURP)
Test for heterogeneity: χ2 = 0.04, df = 2 (p = 0.98), I2 = 0%
Test for overall effect: z = 1.96 (p = 0.05)

04 TUIP vs TURP
Li 1987 1/29 2/30 26.44 0.52 (0.05–5.40)
Nielsen 1998 0/24 1/25 19.77 0.35 (0.01–8.12)
Soonawalla 1992 2/110 4/110 53.79 0.50 (0.09–2.67)
Talic 2000 0/50 0/50 Not estimable

Subtotal (95% CI) 213 215 100.00 0.47 (0.14–1.65)
Total events: 3 (Intervention), 7 (TURP)
Test for heterogeneity: χ2 = 0.05, df = 2 (p = 0.98), I2 = 0%
Test for overall effect: z = 1.17 (p = 0.24)

05 Laser resection vs TURP
Gupta 2006 1/50 1/50 4.38 1.00 (0.06–15.55)
Kuntz 2004 1/62 1/53 4.72 0.85 (0.05–13.34)
Montorsi 2004 26/52 18/48 81.99 1.33 (0.85–2.10)
Westenberg 2004 1/61 2/59 8.91 0.48 (0.05–5.19)

Subtotal (95% CI) 225 210 100.00 1.22 (0.79–1.89)
Total events: 29 (Intervention), 22 (TURP)
Test for heterogeneity: χ2 = 0.81, df = 3 (p = 0.85), I2 = 0%
Test for overall effect: z = 0.89 (p = 0.37)
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06 Laser vaporisation vs TURP
Carter 1999a 1/84 0/85 6.10 3.04 (0.13–73.47)
Keoghane 2000 0/72 1/76 17.91 0.35 (0.01–8.49)
van Melick 2003a 14/45 4/50 46.49 3.89 (1.38–10.95)
Shingleton 2002 1/50 1/50 12.27 1.00 (0.06–15.55)
Tuhkanen 2001 0/21 1/24 17.23 0.38 (0.02–8.83)

Subtotal (95% CI) 272 285 100.00 2.24 (1.03–4.88)
Total events: 16 (Intervention), 7 (TURP)
Test for heterogeneity: χ2 = 3.98, df = 4 (p = 0.41), I2 = 0%
Test for overall effect: z = 2.04 (p = 0.04)

07 TUVRP vs TURP
Helke 2001 14/92 14/93 85.70 1.01 (0.51–2.00)
Kupeli 2001 0/50 0/50 Not estimable
Liu 2006 1/36 2/26 14.30 0.36 (0.03–3.77)

Subtotal (95% CI) 178 169 100.00 0.92 (0.48–1.76)
Total events: 15 (Intervention), 16 (TURP)
Test for heterogeneity: χ2 = 0.68, df = 1 (p = 0.41), I2 = 0%
Test for overall effect: z = 0.26 (p = 0.80)

08 B-TURP vs TURP
Tefekli 2005 0/49 1/47 100.00 0.32 (0.01–7.66)

Subtotal (95% CI) 49 47 100.00 0.32 (0.01–7.66)
Total events: 0 (Intervention), 1 (TURP)
Test for heterogeneity: not applicable
Test for overall effect: z = 0.70 (p = 0.48)

09 TUVP vs TURP
Erdagi 1999 5/20 12/20 15.44 0.42 (0.18–0.96)
Galluci 1998 4/70 7/80 8.41 0.65 (0.20–2.14)
Gotoh 1999 0/23 0/28 Not estimable
Gupta 2006 0/50 1/50 1.93 0.33 (0.01–7.99)
Hammadeh 2003 0/52 0/52 Not estimable
Kaplan 1998 17/32 19/32 24.45 0.89 (0.58–1.38)
Kupeli 1998a 6/30 13/30 16.73 0.46 (0.20–1.05)
Kupeli 1998b 17/32 19/32 24.45 0.89 (0.58–1.38)
McAllister 2003 1/107 1/120 1.21 1.12 (0.07–17.71)
van Melick 2003 7/46 4/50 4.93 1.90 (0.60–6.08)
Nuhoglu 2005 2/37 1/40 1.24 2.16 (0.20–22.86)
Wang 2002 5/97 1/109 1.21 5.62 (0.67–47.26)

Subtotal (95% CI) 596 643 100.00 0.84 (0.65–1.09)
Total events: 64 (Intervention), 78 (TURP)
Test for heterogeneity: χ2 = 11.00, df = 9 (p = 0.28), I2 = 18.2%
Test for overall effect: z = 1.29 (p = 0.20)

Review: BPE
Comparison: 23 Incontinence
Outcome: 01 Incontinence rate

Study or 
subcategory

Intervention
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%

RR (fixed) 
95% CI
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Appendix 10  

Direct comparisons between minimally  
invasive and other ablative methods

Laser coagulation versus TUVP
Characteristics of included studies
The characteristics of the included studies are 
summarised in Table 105. Three RCTs204–206 were 
eligible for this comparison, in which a total of 275 
participants were randomised. There were 133 and 
142 participants allocated to laser coagulation and 
TUVP respectively. 

Two of the RCTs took place in the US205,206 and one 
took place in Egypt.204 Only one study provided 
details of recruitment dates,204 with a recruitment 
period between March 1995 and May 2004.

All studies provided details of participants’ IPSS/
AUA symptom scores showing that all had severe 
symptoms.

Prostate size was also reported by all studies. 
There were 122 participants in each arm with 
large prostates, and 11 and 20 participants with 
moderate-sized prostates in the laser coagulation 
and TUVP arms respectively.

Assessment of effectiveness
Tables giving a detailed description for all 
outcomes can be found in Appendix 8.13. The 

results of the meta-analyses are given in Appendix 
9.13. Note that in terms of long-term evaluation, 
only the longest follow-up is presented.

Symptom scores
At 3 months
Data were available for two trials.205,206 There were 
no differences in AUA symptom scores between 
laser coagulation and TUVP (Appendix 8.13).

At 12 months
Of the three trials, two provided details on 
symptom scores at 12 months after surgery.204,205 
Only one, however, reported data that were suitable 
for meta-analysis.204 IPSS/AUA scores were worse 
following laser coagulation than following TUVP 
(Appendix 9.13), comparison 15:01:01: MD 
7.40, 95% CI 5.96–8.84, p < 0.001). This result 
is not consistent with that reported by Narayan 
and colleagues.205 In this study there were no 
differences between the two arms in terms of 
symptom scores at 12 months.

Longer-term follow-up
Data from one study204 reporting IPSS scores at 
4 years showed better scores following TUVP 
than after laser coagulation (Appendix 9.13), 

TABLE 105 Summary of the baseline characteristics, laser coagulation vs TUVP

Study Comparators
Number of 
participants

Age 
(years)

Symptom 
scorea

Qmax 
(ml/s)

Residual 
volume 
(ml)

Prostate 
size  
(ml)

Abdel-Khalek 
2003

Laser 
coagulation

90 50 27.9 6.9 120 44

TUVP 90 55 26.0 6.4 125 47

Narayan 1995 Laser 
coagulation

32 64 22.1 7.0 210 41

TUVP 32 66 22.4 6.4 277 52

Shingleton 1998 Laser 
coagulation

11 67 19.0 9.2 NR 35

TUVP 20 67 21.1 7.7 NR 35

a Data given as mean values.
b Symptom scores given as IPSS/AUA.
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comparison 15:01:04: MD 8.20, 95% CI 6.65–9.75, 
p < 0.001).

Complications
Data describing complications by study are given 
in Appendix 8.13, Table 101. Eleven categories 
of complications were identified across the three 
studies. These data are hard to interpret. For seven 
of the complications, data were only available for 
one trial (Figure 29). Even for those complications 
more consistently reported, confidence intervals 
are wide and include both clinically important and 
clinically insignificant differences. Furthermore, 
the length of follow-up varies across the trials. 
Only complications such as urinary retention and 
strictures were reported across the three trials. 
There were more patients with retention in the 
laser coagulation arm (15%) than in the TUVP arm 
(3.5%) following surgeries. In terms of strictures, 
there were no statistically significant differences 
between the two arms (Figure 31).

Quality of life
One study reported quality of life of patients 
following surgery (Appendix 8.13).204 The scale 
used was unclear and was later assumed to be IPSS 
QoL. At all time points considered, the quality of 
life was significantly better following TUVP than 
following laser coagulation.

Urodynamic outcomes
Data on peak urine flow rate, residual volume and 
prostate size were reported to a varying extent 
across the three studies. Only peak urine flow rate 
is presented in this section. Results for the other 
urodynamic outcomes are presented in Appendix 
8.13, Table 103 and Appendix 9.13, comparison 
15:05–07.

Peak urine flow rate
At 3 months
Two studies205,206 provided details on peak urine 
flow rates in patients measured at 3 months 
following surgery. There was no consistency in 
the results. One study205 favoured TUVP and the 
other206 showed no differences between the two 
arms.

At 12 months
At 12 months, two studies204,205 showed that peak 
urine flow rate is worse following laser coagulation 
than following TUVP. The mean differences in 

the two studies were 5.7 and 3.0 ml/s, respectively, 
favouring TUVP (Appendix 8.13, Table 103).

Descriptors of care
Data describing descriptors of care are tabulated 
in Appendix 8.13, Table 104. Information on 
duration of operation, length of hospital stay and 
reoperation rates was identified across the three 
eligible studies for this comparison.

Duration of operation
Two studies reported duration of operation 
(Appendix 8.13, Table 104). The evidence is not 
consistent: in one study206 the mean difference was 
18.5 minutes in favour of laser coagulation; in the 
other study204 duration of operation in the laser 
arm was equivalent to that in the TUVP arm.

Length of hospital stay
Evidence from two studies204,205 suggests that the 
average length of stay following laser coagulation 
is similar to that following TUVP (Appendix 8.13, 
Table 104). 

Reoperation
Two studies provided information on reoperation 
rates.204,205 A total of 40 (33%) reoperations were 
recorded amongst 122 laser patients compared 
with 11 (9.0%) amongst 122 TUVP patients 
(Appendix 9.13, comparison 15:08: RR 3.52, 95% 
CI 1.94–6.40, p < 0.001). This result should be 
interpreted with caution as the length of follow-up 
varied across the two studies.

Summary and conclusions of the evidence 
for and against the intervention
Three RCTs of moderate quality involving 275 
participants were available to compare laser 
coagulation with TUVP. The data indicate that, 
at any follow-up assessment, symptoms, quality 
of life and peak urine flow rate are worse after 
laser coagulation than after TUVP. Following laser 
coagulation, the incidence of urinary retention and 
the reoperation rate are higher than after TUVP. 
The occurrence of strictures, urinary incontinence 
and urinary tract infection was similar, but with 
wide confidence intervals. 

Clinical effect size
A summary of the clinical effect sizes for all 
outcomes derived from the meta-analyses for which 
data were available is given in Table 106. 
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Review: BPE
Comparison: 15 Laser coagulation vs TUVP
Outcome: 02 Complications

Study or 
subcategory

Laser
coagulation 

n/N
TUVP

n/N
RR (fixed) 

95% CI
Weight

%
RR (fixed) 

95% CI

01 Blood transfusion
Narayan 1995 0/32 0/32 Not estimable

Subtotal (95% CI) 0 0 Not estimable
Total events: 0 (Laser coagulation), 0 (TUVP)
Test for heterogeneity: not applicable
Test for overall effect: not applicable

02 Urinary retention
Abdel-Khalek 2003 9/90 2/90 42.47 4.50 (1.00–20.25)
Narayan 1995 8/32 2/32 42.47 4.00 (0.92–17.40)
Shingleton 1998a 3/11 1/20 15.07 5.45 (0.64–46.37)

Subtotal (95% CI) 133 142 100.00 4.43 (1.72–11.41)
Total events: 20 (Laser coagulation), 5 (TUVP)
Test for heterogeneity: χ2 = 0.06, df = 2 (p = 0.97), I2 = 0%
Test for overall effect: z = 3.09 (p = 0.002)

03 Urinary tract infection
Narayan 1995 2/32 1/32 100.00 2.00 (0.19–20.97)

Subtotal (95% CI) 32 32 100.00 2.00 (0.19–20.97)
Total events: 2 (Laser coagulation), 1 (TUVP)
Test for heterogeneity: not applicable
Test for overall effect: z = 0.58 (p = 0.56)

04 Stricture
Abdel-Khalek 2003 4/90 6/90 80.87 0.67 (0.19–2.28)
Narayan 1995 0/32 0/32 Not estimable
Shingleton 1998a 1/11 2/20 19.13 0.91 (0.09–8.93)

Subtotal (95% CI) 133 142 100.00 0.71 (0.24–2.10)
Total events: 5 (Laser coagulation), 8 (TUVP)
Test for heterogeneity: χ2 = 0.05, df = 1 (p = 0.81), I2 = 0%
Test for overall effect: z = 0.61 (p = 0.54)

05 Urinary incontinence
Narayan 1995 0/32 0/32 Not estimable
Subtotal (95% CI) 0 0 Not estimable
Total events: 0 (Laser coagulation), 0 (TUVP)
Test for heterogeneity: not applicable
Test for overall effect: not applicable

 0.01  0.1  1  10  100
Favours

laser coagulation
 Favours TUVP

FIGURE 31 Complications, laser coagulation vs TUVP.
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TABLE 106 Summary of the clinical effect sizes from meta-analyses, laser coagulation vs TUVP

Outcome Number of trials Effect size 95% CI p-value

IPSS/AUA score

12 months 1 7.40a 5.96–8.84 < 0.001

Longer term 1 8.20a 6.65–9.75 < 0.001

Blood transfusion 1 NE NE NE

Urinary retention 3 4.43b 1.72–11.41 0.002

Urinary tract infection 1 2.00b 0.19–20.97 0.56

Stricture 3 0.71b 0.24–2.10 0.54

Incontinence 1 NE NE NE

Quality of life

12 months 1 2.00a 1.87–2.13 < 0.001

Longer term 1 1.80a 1.53–2.07 < 0.001

Qmax

12 months 1 5.70a 3.72–7.68 < 0.001

Longer term 1 7.80a 6.52–9.08 < 0.001

Reoperation 2 3.52b 1.94–6.40 < 0.001

NE, not estimable.
a Weighted mean difference.
b Relative risk.
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Variable Descriptive

Number of patients, n 179

Age (years), mean (range) 69 (47–88)

Preoperative IPSS (0–35), mean (SD) 22 (7)

Preoperative IPSS QoL (0–5), mean (SD) 4 (1)

Preoperative Qmax (ml/s), mean (SD) 10.8 (4.7)

Preoperative residual volume (ml), mean (SD) 130 (123)

Preoperative invasive PFS performed, n (%) 49 (27)

Resected weight (g), mean (SD) 16.7 (12)

Men with prostate cancer in resected prostate, n (%) 19 (11)

Surgical success rate, (%) 77

IPPS, International Prostate Symptom Score; PFS, pressure flow study; QoL, quality of life.

Appendix 11  

Characteristics of patient population used for  
individual-level data in the economic model
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