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Efficacy of Varicocelectomy in Improving Semen Quality: A Meta-analysis
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ABSTRACT Objective: To determine the efficacy of different varicocelectomy in improving semen parameters by a Meta-analysis.
To provide evidence for varicocele infertile patients to choose varicocelectomy. Methods: Search of MEDLINE 1985~2011.10 , EMbase
1990~2011.10 , China Biology Medicine Literature Disc Database 1979~2011.10 , CMCC 1979~2011.10 , CNKI 1990~2011.10 is
done by computer. Besides, four related megazines were searched manually such as Chinese Journal of Andrology to get randomized
controlled clinical trials about the efficacy of varicocelectomy in improving sperm quality. Two reviewers screened the literature, evaluate
the document quality and extract the data independently and check the result together. Discussion or consulation of the experts when di-
verging met. RevMan software version 4.3.1 developed by the Cochrane Collaborative for Meta-analysis. Results: A meta-analysis was
performed to evaluate randomized controlled trials. Of 256 studies identified through the electronic and hand search of references, only 8
studies including 1,472 patients met our inclusion criteria. Meta-analysis shows that laparoscopic ligation, retroperitoneal ligation, in-
guinal ligation and subinguinal microscopic surgery could improve the sperm parameters. After laparoscopic ligation sperm motility in-
creased by 11.70% 95% CI (confidence interval) [7.32 16.08], P<0.00001, concentration increased by 20.68 x 10%mL, 95% CI
[15.01 26.43], the deformity rate is decreased by 15.69% 95%CI [-18.16 -13.22], P<0.00001. After retroperitoneal ligation sperm motility
increased by 13.35% 95%CI[5.28 21.43] P<0.00001 concentration increased by 11.20% 10%mL, 95%CI[1.65 20.75], P<0.00001, the

deformity rate is decreased by 16.44% 95%CI [-19.29 -13.60] P<0.00001. After inguinal ligation sperm motility increased by 10.76%
95%CI [8.79 12.72], P<0.00001, concentration increased by 11.24x 10%mL, 95%CI [3.25 19.22], P<0.00001 deformity rate is de-
creased by 15.01%, 95%CI  [-15.75 -14.27], P<0.00001, the normal morphology rate is increased by 1.99% 95%CI[1.07, 2.91], P<0.
00001. After subinguinal microscopic surgery sperm motility increased by 12.99%, 95%CI [9.81 16.18], P<0.00001, concentration in-
creased by 17.20% 10%mL, 95%CI [7.68, 26.71], P<0.00001, deformity rate is decreased by 6.73% 95%CI[-12.77 -0.68] P<0.00001.

Conclusion: Surgical varicocelectomy significantly improves semen parameters in infertile men with varicocele and abnormal semen pa-
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rameters. It has efficacy on improving the sperm motility, density and decrease the deformity rate.
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Table 1 Quality of included studies

Studies Randomization Allocation Assessor blinding Loss of follow-up Quality grade
concealment
Abdulmaaboud Unclear Unclear Unclear No C
Al-Said S Clear Clear Unclear No B
Watanabe Unclear Unclear Unclear Yes C
Barbalias Clear Clear Unclear No B
Cayan S Unclear Unclear Unclear No C
Al-Kandari Unclear Unclear Unclear No C
Ogura K Unclear Unclear Unclear No C
Lu Kequan Unclear Unclear Unclear No C
2.2.1 00001 20.68% 10%mL 95%CI [15.01 26.43]
11.70% 95% 95%CI [7.32 16.08] P<0.  P<0.00001 15.69% 95%Cl.,
2
Table 2 Characteristics of the included studies
No. of patients Evaluatino Index
Studies A B C D Intervention Follow-up /
(months) Motility Density Abnormal/Normal
Abdul. 48 60 - - AB 12 Improve Improve  Abnormal decreased
Al-Said 94 - 92 112 ACD 18 Improve Improve  Abnormal decreased
Watan. 26 42 - 51 ABD 12 No improve  Improve -
Barbalia - 22 22 22 BCD 12 Improve Improve  Normal no improve
Cayan S - - 232 236 CD 12 Improve Improve -
Al-Kanda 38 - 36 39 ACD 18 Improve Improve ~ Normal no improve
Ogura K 37 39 - - AB 12 Improve Improve -
LuK 18 68 21 - ABC 12 Improve - Abnormal decreased
A B C 12.99% 95%CI  [9.81 16.18] P<0.00001
D P<0.05 - 17.20x 10%mL 95%CI  [7.68 26.71] P<0.00001
[-18.16 -13.22] P<0.00001, 6.73% 95%CI  [-12.77 -0.68] P<0.00001,
33% 35% 1.05% 95%CI  [-0.93 3.03] P=0.30,

2% 95%CI [0.65 3.35] P=0.004,

222 3
13.35% 95%CI [5.28 21.43] P<0.00001 3.1
11.20x 104mL 95%CI  [1.65 20.75] P<0.00001
16.44% 95%CI  [-19.29 -13.60] P<0.00001. Barbalias NN
el 3.70% 95%CI[-5. Valsava
99 13.39] P=0.45.
223
10.76% 95%CI[8.79 12.72] P<0.00001 m
11.24x 109mL 95%CI  [3.25 19.22] P<0.00001
15.01% 95%CI  [-15.75 -14.27] P<0.00001
1.99% 95%CI  [1.07 2.91] P<0.00001., .
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14.3% 10%mL 28% AUA
Study Post-varicocelectomy Pre-varicocelecomy YAMD (random) Weight VMO (random)
o sul-category N Mean (S0) N Meen (S0) 9% 0 % %%
01 Laparoscopic ligation
Ogura K 1994 N 48.90{2.23) N 35.50(1.45) | 21.11 13.40 [12.54, 14.26)
Ahduimaaboud MR 1938 48 §0.00(11.50) 48 34.00(7.50) ] 17.63 16.00 (12.12, 19.88]
Watanabe M 2005 26 42.101(3.40) 6 40.40(3.80) I 20.24 1.70 [-0.26, 3.66]
Al-Kandari AM 2007 38 50.00(5.00) 38 31.00(5.00) [ | 19.92 19.00 (16.75, 21.25)
Al-Said § 2008 1! 30.00(3.20) 94 21.00(2.80) i 21.10 9.00 [8.14, 9.86]
Sublotal (35% CI) 243 243 ’ 100.00 11.70 (7.32, 16.08)
Test for heterogenety, Chi%=192.41, df = 4 (P < 0.00001), 7= 97 3%
Test for overall effect 2 =5.24 (P 0.00001)
02 Open retroperitoneal ligation
Ogura K 1994 39 50.20(3.45) 3/ 3n1002.72) | 24.88  13.10 (11.72, 14.48)
Abdulmaaoud MR 1998 60 49.00{10.30) 60 33.0018.20) # 2.1z 16.00 (12.67, 19.33)
Barbalias GA 1996 22 46.40{20.50) a2 36.60(18.00) — 9.10 9.80 (-1.60, 21.20)
Walanabe M 2005 42 39.10(4.20) 42 38.00(3.10) ] 24.68 1.10 [-0.48, 2.68)
Lu Ke-guan 2007 68 §1.22(14.55) 68 24.561(14.38) : 4 19.22 26.66 (21.80, 31.52)
Subtotal (35% CI) 23l 231 . 100.00 13.35 (5.28, 21.43)
Test for heterogenety, Chi?=197.32, df = 4 (P < 0.00001), 7= 38.0%
Test for overall effect Z=3.24 (P=0.001)
03 open inguinal hgation
Barbalias GA 1998 2 45.40121.30) 2 33.50118.60) b 10.36 11.90 (0.08, 23.72)
Cayan S 2000 232 37.2143.41) 32 28.10(1.69) il 30.34 9.11 [8.62, 9.60)
Al-Kandari AM 2007 36 48.00(4.00) 36 33.00(4.00) L] 29.06 15.00 [13.15, 16.85)
Al-Said S 2008 92 31.0042.10) 92 22.00(2.60) | 30.24 9.00 [8.32, 9.68]
Subtotal (35% CI) 382 382 . 100.00 10.76 (8.79, 12.72)
Test for heterogenety: Chi?= 38.02, df = 3 (P < 0.00001), 1= 921%
Test for overal effect Z=10.73 (P <0.00001)
(04 Subinguinal microscopic igation
Barbalias GA 1996 22 35.80(15.20) 2 25.90(14.50) - 11.03 9.90 (1.12, 18.68)
Cayan S 2000 236 41.3211.86) 236 25.60(1.16) 1 22.81 15.72 [15.44, 16.00)
Watanabe M 2005 5l 37.80(4.70) 5l 32.40(3.60) ] 22.02 §.40 (3.78, 7.02]
Al-Kandari AM 2007 39 §2.0016,00) 39 34,00(3.00) L] 21.51 18.00 (15.89, 20.11)
Al-Said S 2008 1z 34,0013, 50) 112 20.0012,50) | 22.63 14,00 (13.20, 14.80)
Subtotal (35% CN) 460 460 ' 100.00 12.99 (9.81, 16.18)
Test for heterogenety: Chi?=169.27, df = 4 (P < 0.00001), 17= 97 6%
Test for overall effect Z=7.99 (P < 0.00001)
A0 S0 100
! Pre-varicocelectomy  Post-varicoceleclomy

1

Fig.1 The effect of Varicocelectomy on the sperm motility

WMD = weighed mean difference

© 1994-2013 China Academic Journal Electronic Publishing House. All rights reserved.

; SD = standard deviation.
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Shudy Post-varicocelectomy Pre-varicocelectomy WD (random) Wieight WD (random)
or sub-category N Mean (S0) N Mean (S0) 8% 0 % %0l
(1 Laparoscopic ligation
Oguura K 1934 kY] 51.40(2.43) ki 24.20(2.25) 8 20.24 27.20 [26.13, 28.201
Abdumasboud MR 1998 48 39.00(9.00) 48 15.00(4.30) - 19.72 24,00 [21.18, 26.82)
Watanabe M 2005 2 39.1014.10) 26 21.90¢3.20) - 20.02 17.20 [15.20, 19.20)
Alfandari AM 2007 38 41.00(6.00) 38 21.00(5.00) | 19.85 20.00 [17.52, 22.48)
Al-Said S 2008 94 38.00(5.50) 94 23.0014.30) § 20.17 15.00 [13.59, 16.41)
Subtotal (35% CI) 243 243 ’ 100.00 20.68 [15.01, 26.34)
Test for heterogenety: Chi?= 21219, df = 4 (P <0.00001), 7= 98.1%
Test for overal effect Z=7.15(P <0.00001)
02 Open retroperitoneal igation
Ocuura K 1934 39 32.20(4.13) 39 21.3043.22) . 27.08 10.90 [9.26, 12.54]
Abdulmaaboud MR 1938 60 38.00{10.00) 60 16.0014.20) i 26.58 22.00 [19.26, 24.74)
Barbalias GA 1998 2 26.60(21.50) 22 15.20(12.70) H- 19.22 11.40 [0.97, 21.83]
Watanabe M 2005 42 16.60(3.30) 42 15.90(3.80) 3 27.12 0.70 [-0.82, 2.22]
Subtotal (35% CI) 163 163 0 100.00 11.20 [1.68, 20.75]
Test for heterogenedty: Chi?= 200.55, df = 3 (P < 0.00001), 7= 98.5%
Test for overal effect 7=230(P=002)
03 open inguinal igation
Barhaias GA 1398 22 30.40(24.30) 22 15.80(13.20 -+ 18.16 14.60 (3.04, 26.16)
Cayan S 2000 232 33.7013.42) 232 30.97(2.486) o 27.58 2.73 (2.19, 3.27]
Al-Kandari AM 2007 3 40.00(6.00) 36 22.00(4.00) | 27.00 18.00 [15.64, 20.36)
Al-Said S 2008 92 33.0016.30) 9 22.00{5.20) . 21.29 11.00 (9.33, 12.67)
Subtotal (35% CN) 382 382 ’ 100.00 11.24 [3.28, 19.22]
Test for heterogenety: Chi?= 226.95, df = 3 (P < 0.00001), 7= 98.7%
Test for overal effect Z=2.76 (P = 0.006)
(04 Subinguinal microscopic ligation
Barbalias GA 1998 22 35.40127.80) 22 16.20(13.80) -+ 13.27 19.20 (6.23, 32.171
Cayan S 2000 236 35.5611.75) 236 29.70(1.21) | 21.94 5.86 [5.59, 6.13)
Watanabe M 2005 5l 40.10(5.20) 5l 23.50(3.70) ¥ 21.69 16.60 [14.85, 18.35)
Al¥andari AM 2007 39 42.00(7.00) 39 20.00(5.00) i 21.34 22.00 [19.30, 24.70]
Al-Said S 2008 112 40.0016.20) 112 17.00(4.90) | 21.7% 23.00 [21.54, 24.46)
Subtotal (35% C) 460 460 . 100.00 17.20 (7.68, 26.71]
Test for heterogenety: Chi= T62.26, df = 4 (P < 0.00001), 7= 99.5%
Test for overal effect Z=354 (P =0.0004)
A0 &0 0 50 100
2

Fig.2 The effect of Varicocelectomy on the sperm concentration

© 1994-2013 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net
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Study Post-varicocelectomy Pre-varicocelectomy VAMD (random) Weight WMD (random)
or sub-category N Mean (SD) N Mean (SD) 95% Cl % 5% Cl
01 Laparoscopic igation
Abdulmaaboud MR 1998 48 36.00(11.40) 48 54.00(10.70) = 46.58  -18.00 [-22.42, -13.58)
Al-Said S 2008 94 55.00(2.90) 94 70.00(3.40) [ | 53.42  -15.00 [-15.90, -14.10)
Subtotal (35% Cl) 142 142 [] 100.00 -15.69 [-18.16, -13.22)
Test for heterogeneity: Chi?=1.70,df =1 (P=0.19),P=41.1%
Test for averal effect: Z =12.45 (P'< 0.00001)
02 Open retroperitoneal ligation
Abdulmaaboud MR 1998 60 35.00(11.20) 60 §3.00(10.30) L] 49.59  -18.00 [-21.85, -14.15)
Lu Ke-guan 2007 68 19.56(10.72) 68 34.65(10.31) - 50.41L  -15.09 [-18.63, -11.55)
Subtotal (95% C1) 128 128 ¢ 100.00  -16.44 [-19.29, -13.60]
Test for heterogenetty: Chi?=1.18, df =1 (P = 0.28), ’= 16.0%
Test for averall effect: Z =11.33 (P< 0,00001)
03 open inguinal ligation
Lu Ke-quan 2007 21 23.16(13.12) 21 39.16(12.08) — 40.79  -16.00 [-23.63, -8.37)
Al-Said S 2008 92 §0.00(2.90) 92 65.00(2.20) ] §9.21  =15.00 [-15.74, -14.26)
Subtotal (95% C1) 113 113 ] 100.00  -15.01 [~15.75, -14.27)
Test for heterogenety: Chi?= 0.07, df =1 (P = 0.80), 7= 0%
Test for overall effect: Z = 39.74 (R-< 0.00001)
04 Subinguinal microscopic ligation
Lu Ke-quan 2007 18 20.64(15.01) 18 32.87(16.39) —_ 35.44¢  -12.23 [-22.50, -1.96)
Al-Said S 2008 112 §6.00(3.10) 112 61.00(2.80) 64.56 -5.00 [-5.77, -4.23)
Subtotal (95% CI) 130 130 a 100.00 -6.73 [-12.77, =-0.68)
Test for heterogenedy: Chi?=1.89,df =1 (P=017),17=472%
Test for overall effect Z = 2.18 (P =0.03)

<100 -50 0 50 100

Fig.3 The effect of Varicocelectomy on the sperm abnormal morphology rate

Study Post-varicocelectomy Pre-varicocelectomy WMD (random) Weight WAMD (random)
or sub-category N Mean (SD) N Mean (SD) 95% Cl % 95%Cl
01 Laparoscopic ligation L
Al-Kandari AM 2007 38 35.00(3.00) 38 33.00(3.00) 100.00 2.00 [0.65, 3.35)
Subtotal (35% CI) 38 38 | 100.00 2.00 [0.65, 3.35)
Test for heterogenetty: not applicable
Test for overal effect: Z =291 (P = 0.004)
02 Open retroperitoneal ligation
Barbalias GA 1998 22 32.10(17.50) 22 28.40(15.20) : 100.00 3.70 [-5.99, 13.39)
Subtotal (95% CI) 2z 2z 100.00 3.70 [-5.99, 13.39]
Test for heterogeneity: not applicable
Test for overal effect: Z=0.75(P = 0.45)
03 open inguinal ligation
Barbalias GA 1998 22z 22.70(17.90) 2z 22.40(19.30) - 0.70 0.30 [-10.70, 11.30)
Al-Kandari AM 2007 36 36.00(2.00) 36 34.00(2.00) i 99.30 2.00 [l.08, 2.92)
Subtotal (95% CI) 58 58 | 100.00 1.99 [1.07, 2.91)
Test for heterogenedty: Chi?= 0.08, df =1 (P =0.76),17= 0%
Test for overall effect: Z =423 (P < 0.0001)
04 Subi J ok ic ol
Barbalias GA 1998 22z 30.10(19.40) 2z 27.60(17.20) - 3.33 2.50 [-8.33, 13.33)
Al-Kandari AM 2007 39 32.00(5.00) 39 31.00(4.00) 96.67 1.00 [-1.01, 3.01)
Subtotal (95% CI) 61 61 100.00 1.08 [-0.93, 3.03]
Test for heterogenedty: Chi?= 0.07, df =1 (P = 0.79),17= 0%
Test for overall effect: Z=1.04 (P =0.30)

-100 =50 1] 50 100

4

Pre-varicocelectomy  Post-varicocelectomy

Fig.4 The effect of Varicocelectomy on the sperm normal morphology rate
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