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Tarihce

« Celcus (1. yy) : De Medicina

“ Testisteki venler siser ve bukliim
biikliim olur ve beslenmesi
bozuldugu icin digerinden daha
kuicuktur”

» J. Delpech (1772-1832) :

- Bilateral varikoselektomiyi

uygulayan ilk cerrahlardan.

- Basarisiz cerrahi girisimden
(bilateral testis atrofisi) 1 y1l sonra

hastasi tarafindan oldurulmiis.




e Serafettin Sabuncuoglu (Cerrahiyet’il Haniyye, 1483))

* Bil ki ey ogrenci!

« ‘Devali’ denilen sey, testis damarlarinin biikiiltip tiziim

» sallimina benzer sekilde olmast ve bu nedenle testisin asagiya sarkmasidir.
Boyle bir hasta hareket ve spordan aciz kalir.

* Hasta yiiksek bir kiirstiniin tizerine oturtulur. Skrotum derisi parmakia tutulur.
Varikoselin yukarida kalan yogun yerinden asistan iki eliyle tutar. Iki elin orta
yerinden ayrilir. Genis bir nester veya ustura ile varislerin yogun oldugu
yerden longitudinal olarak kesi yapilir. Damarlar ortaya konulana kadar
islem stirdiirtiliir. Bir biiyiik igne alinir, igneye biikiilmiis bir ibrisim takilarak
damara saplanir. Bozuk olan damar ibrisimle cepecevre baglanir. Igneyi
birkac¢ kere saplaywp ibrisimi birkac kere baglamak gerekebilir. Bir kez de
asagisindan bagladiktan sonra bu iki bagin ortasindan damar kesilir. Ta ki
pis kan aksin. Kesilen kisimlar ilaclanarak islem bitirilir.

» Sayet bu hastalik her iki testiste ve damarlarin tiimiinde olursa tamami da
ayni yontemle tedavi edilir.



Anatomi - Venoz sistem
Testikiiler ven — renal ven (sol), inferior vena cava (sag)
Vasal ven — superior vezikal ven — 1internal 1liak v.
Kremasterik ven — inferior epigastrik ven—___

eksternal 1liak v
Gubernakiiler ven— external pudental ven—

Bu venler cok daha komplike bir drenaj
sisteminin parcasidir.
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C.il.v.

Int.il.v.

1: internal spermatik ven

2: Kremasterik ven

3: Kremasterik ven — anterior
skrotal ven anastomozlari

4: anterior skrotal ven



Varikosel tedavisi

* Cerrahi
Acik

Makroskopik, Mikroskopik
Yiiksek ligasyon
Inguinal
Subinguinal
Skrotal

Laparoskopik

* Radyolojik

R erroperi toneal

L]
|nguuna|

Subinguinal




Table. Number of veins, arteries, and lymphatics identified in subinguinal and inguinal microsurgical varicocelectomy

Surgical Plane of Extemal Spermatic
Surgical Plane of Internal Spermatic Vessels Vessels and Vas Deferens®

Veins Arteries
Veins Arteries Lymphatics (Cremasteric) (Cremasteric)

Inguinal Subinguinal Inguinal  Subinguinal Subinguinal

Mean (range) Y Usually one® o @ 0.8 (0-3)°

Mean + SD . ] ¥ 4. A 08 +0.7°

% Internal Spermatic Arteries

Single 2 =g
Artery Arteries Arteries

e

Subinguinal 20 ¥ 39*
Inguinal 69

Hopps et al J Urol 2003
Libman et al Urology 2010



EAU Guideline (2015)

Adolesanlardaki insidans eriskinlere benzer (%14-20) ve siklikla
sol tarafta (%78-93)

Varikosele bagl testisteki histolojik degisiklikler infertil
eriskinlerdekine benzer

Grade 2 ve 3 varikoseli olanlarin %70 inde testikiiler voliim kaybi

Varikoseli olan adolesanlarin %20 sinde ileride fertilite sorunu




EAU Guideline (2015)

« Siklikla asemptomatik, nadiren agri ile basvuru

— En sik rutin fizik muayene sirasinda saptanir
—  %5’den azi skrotal/testikuler agri ile bagvurur

» Testikiiler volim farki > 2 ml veya > %20 1se
hipoplazik testis

* Geg adolesan donemde diger testiste de volim
kayb1 olabilir



Adolesan Varikosel Degerlendirme

« Hangi varikoseli tedavi etme konusunda en onemli faktor testikiiler voliim

e The American Society for Reproductive Medicine (ASRM) ° e gore testis boyut
azalmasinin objektif kanit1 varsa varikosel onarimi yapilabilir; yeterli kanit
yoksa yillik takip yapilmalidir

e Testis volimiinii degerlendirmede orkidometri ? skrotal ultrasonografi ?




Y ontemler

* USG 1le volim oOlciimiinde 2 yontem:
. AxBxCx0.52
2. AxBxCx0.71




 Skrotal doppler US;

e  Testis hacimleri
« Dilate internal spermatik venler (>2-3 mm)
Venoz refli

* Venoz reflii derecesi, pik retrograd akim ve hemodinamik patern
ile testikiiler disfonksiyon 1liskili
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*Eger bilateral varikosel varsa veya solda iler1 derecede varikosel varsa testis
boyut farkini degerlendirmek i¢in asagidaki tablodan yararlanilabilir.

Table 1: Testicular volumes in 348 adolescents

Tanner stage
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Adapted with permission from reference

Tanner evrelemesi

»Evre 1 :
»Evre 2 :
»Evre 3 :
»Evre 4 :
»Evre 5 :

Infantil durum

Testisler ve skrotum biiylir.Skrotal derinin kivami degisir ve pembemsi bir renk alir.

Penis daha ¢ok boyuna ve enine biiylir. Testisler daha biiytiktiir.

Penisin hem eni,hem boyu belirgin biiyiimiis,glans gelismistir. Testisler daha biiytik,skrotal deri koyu renklidir.
Eriskin evresi.

Chiba et al Asian J Androl 2015



Adolesan semen analizi

» Asimetrik testis voliimii olanlarda sperm konsantrasyon ve motilitesi daha diisiik

Keene et al J Pediatr Surg 2015

e Testikiiler voliim farki > %20 veya total testis voliimii < 30cc olmasi total motil
sperm sayisi i¢in anlamli risk faktori

Kurtz et al J Urol 2015

» Testis fonksiyonlarini degerlendirmek igin testis boyutlarinin kullanilmasi her
zaman dogru olmayabilir

Chiba et al Asian J Androl 2016

« Standart normlar olmadigi i¢in adolesanda semen analizini yorumlamak zor
Fine et al Curr Opin Urol 2012



Relationship of Varicocele Grade and Testicular
Hypotrophy to Semen Parameters in Adolescents

David A. Diamond,* David Zurakowski, Stuart B. Bauer, Joseph G. Borer, Craig A. Peters,
Bartley G. Cilento, Jr., Harriet J. Paltiel, Ilina Rosoklija and Alan B. Retik

TABLE 1. Semen analysis parameters according to volume differential category

p Value
Parameter Less Than 10% 10%—20% Greater Than 20% (Kruskal-Wallis test)

No. pts 27 18
Sperm concentration (million): <0.01%
mlcaian 70 35%
IQR 30-131 !
Range 20-273 4-110
% Motile:
““Median 63 58
IQR 40-75 50-69
Range 23-90 32-84
% Normal morphology:
Median 27 25
IQR 19-38 13-35
Range 6-99 1-63
Total motile sperm (million):
Median 64 32
IQR 32-134 .
Range 10-1,120 1-309

* Statistically significant.
T Vs less than 10% p <0.01.
Vs 10% to 20% Mann-Whitney U test p <0.01.

J Urol 2007




Tedavi Indikasyonlari

* Operasyon karari; testis boyutu, semen parametreleri ve USG
bulgularina bakilarak bireysel olarak verilmeli

-Any palpable vancocele

«Teslicular volume discrepancy > 20%

-Abnormal semen parameters (if the patient is Tanner stage 5)

*Testicular discomfort due to varicocele

*Ultrasound findings (when physical exam is inconclusive)
Spontaneous venous reflux

Peak retrograde flow >30 cm s Chiba et al Asian J Androl 2016




EAU Guideline

Recommendations  |LE |GR

There is no evidence that treatment of varicocele at paediatric age will offer a better
andrological outcome than an operation performed later.
Surgery is recommended for:

- varicocele associated with a small testis;

- additional testicular condition affecting fertility;

- pathological sperm quality (in older adolescents);
- bilateral palpable varicocele;

- symptomatic varicocele.




Effect of varicocelectomy on testis volume and
semen parameters in adolescents: a meta-analysis

Tie Zhou'", Wei Zhang'”, Qi Chen’, Lei Li', Huan Cao', Chuan-Liang Xu', Guang-Hua Chen', Ying-Hao Sun'

Tahle 2: Summary of baseline patient characteristics of comparative studies

Study Group Age, year Varicocele grade (%)
{meanzs.d.)

Grade 1 Grade 2 Grade 3

Treatment modality Follow=up
{year)

Laven ef al.12 Treatment 18.0:0.3 0] 185 815
Observation 18.1+0.3 0 19.2 a0.8
Yamamoto et al1t lreatment 18.6x1.5 55.2 3.4
Observation 18.4=0.5 549.1 4.5
Faduch and Niedzielski'? reatment 16.7+1.9
Observation 16.5x£1.2
Shiraishi ef af.t2 Treatment 13.0=0.6
Observation 12.5:0.4
Moursy et a1.24 [reatment 14.4
Observation 14.2
Lenzi et a/.35 Ireatment 14.1+1.6
Observation 19.4+1.2
Zampieri ef al.te [reatment 12.0£3.0
Obsemvation 18.0

lranscatheter embolization

High retropernitoneal ligation

High retropentoneal ligation

Microsurgical varicoce lectomy

Microsurgical varicoce lectomy

High retropentoneal ligation

Surgical treatment

5.d.: standard deviation

Zhou et al Asin J Androl 2015




WD (95% C1) % Weight

Laven et al."" (1992) ———390(157,6.23) 18.40
Yamamoto et al." (1995) —J———370(1.34,6.06) 1832
Paduch ef al.'* (1997) — B 40(0.53,4.27) 1971
Shiraishi ef al.'" (2008) —|- 470373587 2173
Moursy et al."* (2013) 0.00 (-0.90, 0.90) 21.85

Overall = = 289(057.521) 100.00

Heterogeneity: f= 92%, P < 0.001

-6 J
Favors observation Favors treatment

Figure 2: Forest plot comparing testis volume of varicocele side between
varicocelectomy and observation. The combined testis volume of varicocele
side was improved in the treatment group compared with the observation group.

Varikoselli taraf
2.9 ml (95% CI: 0.6, 5.2; P < 0.05)

Study WD (85% C1) % Weight
Laven et al.'" (1862) 2.20(-0.20, 4.60)
Yamamoto ef &l (1995) 1.70(-0.80, 4.20)
Paduch ef al.'? (1997) 1.60(-0.41, 3.61)
Shiraishi et &' (2008} 2.30(1.54,3.06)
Maoursy of a/.'* (2013) 0.,00(-1.02, 1.02)

Overall = Ir 148 (0.28,2.67) 100.00

Heterogeneity: = 68%, P=0.012

-4 ] 4
Favors observation Favors treatment

Figure 3: Forest plot comparing testis volume of healthy side between
varicocelectomy and observation. The combined testis volume of healthy side
was improved in the treatment group compared with the observation group.

Normal taraf

1.5 ml 95% CI: 0.3, 2.7; P < 0.05)

Varikoselektomi 1le her 1ki taraf testis volimiinde anlamli artis
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Sludy WD (85% CI) %% Weight
Shudy WD (55 C1h %% WWeight |

Laven g @i "7 (1852 2.80 (=3 41, 901

Laven et all " (1082 . 2240 (2.20, 42805 2118

Yamamato sf al " (1985 —————27.60(11.27, 43.83) 2436
Lenzi ef 20" {1988&) 1350 -0.04, 27,04) 2676

Zamgieri at ai."* (2007) -5.00 (17,40, 7.40) 27.72 Zampéeri ot 81" (2007) ——Q— ~4.00 (-B.88, 0.58)

2.90 (-3.63, 8.93)

Yamamobe e @' (1585 2480 -6.67, 12.37)

Leanzi af &' (15998) 220 (2,87, 1585

Choaral 13,65 ¢-1.39, 28,77} 100.00 Crvarall

Heterogenaily: Fm 74%, P = DLD0&
439
Favors ob-sensation Farors traatment Favors obsarsaton

Figure 4: Forest plot comparing semen concentration between varicocelectomy Figure 5: Forest plot comparing percent total semen motility between
and observation. The combined semen concentration shared no significant varicocelectomy and observation. The combined percent total semen motility
difference between treatment group and observation group. shared no significant difference between treatrment group and observation group.

Helerageneity. s 71%, = 0L013
T

~1B

Fawors traatment

Study VVMD (B5% Cl) % Wieight

=1.30 (-804, 5.48) 2458

Lavan af ai.'" {1 982)

Yamamoto ef al.'" {1985 -3.00 (-11.21, 5.21) 21.23
Lang e &i." (1988 ——— 980238 1482, 2840

Zampderi st & (2007) 4.20 (-2.07, 10.47) 25.78

Chearal i - 2.85 =296, 867 10000

Helterogensily: ¥ = B8%. &= 0.023
14
Fawors abserwalion Farvors treatment

Figure 6: Forest plot comparing percent normal morphology between
varicocelectomy and observation. The combined percent normal morphology
shared no significant difference between treatment group and observation group.

Sperm sayi, hareket ve morfolojisinde anlamhi fark yok




Youth varicocele and varicocele

treatment: a meta-analysis of
semen outcomes

Justin 1. Mork, DO, Jonathan H. Berger, M.D., Donald 5. Crain, M.D., and Matthew

aval Medical Center San Diego, San Diego, California

Eftect of Varicocele Effect of Varicocele
Sperm Density Sperm Motility

T T T T T T
A .| 2= W@ 8 W 5@ s W @B o®m = = 2

P T — Varkcooels Aesaciaied wih Negaties Fect WBnCoCE AR i Pt Fiect

Weightad Mean Difference (million spermimL) Waighted Mean Diference (% mofile)

Forest plot of effect of varicocele on sperm density Forest plot of effect of varicocele on sperm maodilit

Mork. Youth vantocele meta-analsis. Fertid Stend 2014, Nk, Youth varicocsle mets-analsic Fertd Stend 2074,

10 studies with a total of 357 varicocele and 427 control subjects
Sperm density, motility, and morphology were significantly decreased when associated with a
varicocele
95% confidence interval [CI; -39.5 to -8.6]), -7.5% (95% CI [-12.3% to -2.7%]), and -1.7% (95% CI [-2.4% to -1.1%]), respectively.
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Novk. Youth vancocele meta-analaic. Fert! Stenl 2014

10 studies with 379 treated and 270 untreated subjects
Sperm density and motility were significantly improved following treatment,

with a mean of 14.6 m/CC(%% CI[7.1-22.1]) and 6.6% (95% CI [2.1%—-11.2%]), respectively.

Nork et al Fertil Steril 2014




Hangi cerrahi?
e Cerrahi ligasyon 1¢in optik biiylitme kullanilmali (LE:2)

* Lenfatik koruyucu yontemler tercih edilmeli (LE:2)

* Anjiografik okliizyon sonuglar yiiksek rekiirrensle
iliskili ve radyasyon yiiki fazla

EAU Guideline 2015




Pediatrik Urologlarin Tercihi

Laparoskopik %38
*Subinguinal %28
eInguinal %14

*Acik retroperitoneal %13
Embolizasyon %5

Skleroterapi %3

Pastuszak et al Urology 2014




Open non-microsurgical, laparoscopic or open
microsurgical varicocelectomy for male
infertility: a meta-analysis of randomized
controlled trials

Hui Ding, Jungiang Tian, Wan Du*, Liyuan Zhang, Hanzhang Wang’ and
Zhiping Wang

TABLE 1 Characteristics and quality assessment of the studies ineluded in the meta-analysis

Treatment group Sample Mean age of

Studies (regimen) size [N participants, years Primary outcome measure Varicocele side
Al-Kandari et al Open/laparoscopic/ 40fa0f40 28.5/30/29 Incidence of recurrent Left: 28/30/35,

[13] microsurgery varicocele, pregnancy rate bilateral: 12/10/5
Al-Said 2008 Openflaparoscopic/ 92/94[112 34/33/34 Incidence of recurrent Left: 41/40/69,

[16] microsurgery varicocele, pregnancy rate bilateral:51/54/43
Cayan et ol [8] Open/microsurgery 232236 28.89/29.56 Incidence of recurrent Left:142/128 bilateral:

varicocele, pregnancy rate 90/108

Abdel-Maguid & Openfmicrosurgery a0/a2 3433 Incidence of recurrent Left: 49/46, bilateral:

Othman [15] varicocele, pregnancy rate 33/34

BJUI 2012




Contral
Events Total Weight

Experimental

Study or Subgroup Events Total

OR

Mantel=Haenszel,

fixed [95% C1]

OR
Mantel=Haenszel,
fixed [950% CI)

2.2.1 Laparoscopic vs open

Al-Kandari etal. [10] 0 52 7 52 G740
Al=Said 2008 [16] 8 148 4 143 426%
Subtotal [35% CI) 200 195 100.0%
Total events 8 11

Heterogeneity: © = 0.00, ¥° = 0.10, df = 1 [P=0.75), I = 0%
Test for overall effect: F=1.32 (P=10.19)

2.2.2 Microsurgery vs open
Abdel-Maguid & Othman [18] 1
Al-Kandari etal. [10] i} 7 82 1720
Cayan et ol. [8] 1 14 12132 34.1%
Al=Said 2008 [16] 0 4 143 16.7%
Subtotal (35% CI) 425 407 100.0%
Total events 2 30
Heterogeneity: © = 0.00, 3 =021, df= 1 (P=098], F=0%
Test for overall effect: F= 3.94 (P < 0.001)

7 BOD 32.0%

2.2.3 Microsurgery vs laparoscopic

Al-Kandari etal. [10] o 45 10 &0 49.9%
Al-Said 2008 [16] 0 1588 8 148 50.1%
Subtotal [95% CI) 200 198 100.0%
Total events ] 18
Heterogeneity: © = 0.00, ¥* = 0.01, df = 1 [P=091), = 0%
Test for averall effect: 7= 295 (P= 0.003)

1.53 [0.53, 4.39]
1.99 [0.58, 6.75]
1.71 [0.77, 3.80]

0.13 [ounz, 1.07]

0.07 [ooo, 1200 — = [

0.07 [0.01, 0.68]
0.10 [ouo1, 1.87]
0.09 [0.03, 0.30]

0.04 [0.00, 0.75]

0.05 [0.00, 0.93]
0.05 [0.01, 0.36)

—

—
S —

>

oooz 01 1 10

500
Favours
control

Favours
experimental

Postop hidrosel mikrocerrahide daha az,
laparoskopik ve acik arasinda fark yok

Experimental Control

Study or Subgroup

Events Total Events Total

Weight

OR

Mantel=Haenszel,

fixed [95% CI]

OR
Mantel=Haenszel,
fined [95% C1)

2.1.1 Laparoscopic vs open
Al-Kandari et al. [10] 9
Al-Said 2008 [16] 25
Subtotal (95% CI)

Total events 4

50 T &2
148 16 143
198 195

23

Heterogeneity: ¥* = 0.04, df = 1 (P=0.84), F =00
Test for overall effect: 2= 1581 [P=0.13)

2.1.2 Microsurgery vs open
Abdel-Maguid & Othman [18] 0
Al-Kandari et al. [10] 1
Cayan et ol. [8]

Al-Said 2008 [16]

Subitotal (95% CI)

9 &0
T 42
36 232
16 143
497

1.41 [0.48, 4.13]
1.61 [0.82, 3.17]
155 [0.68, 2.76]

0.05 [0.00, 0.80]
0.11 [0.01, 0.97]
0.12 [0.05, 0.31]
0.21 [0.07, 0.64]
0.13 [0.07, 0.25]

Total events 10 68
Heterogeneity: x* = 1.28, df = 3 [P=0.73), F =00k
Test for overall effect: 7= 605 (P= 0.001)

2.1.3 Microsurgery vs laparoscopic

Al-Kandari et al. [10]

Al-Said 2008 [18]

Subtotal [95% Ci)

Total events

Heterogeneity: ¥* = 0.04, df = 1 [P=0.88), F =0k
Test for overall effect: 7= 4.26 (P= 0.001)

0.10 [0.01, 0.85]
0.13 [0.04, 0.38]
0.12 [0.06, 0.32]

0005 01 1 10 200
Favours
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Favours
control

Rekiirrens orani mikrocerrahi ile daha az,
laparoskopik ve acik arasinda fark yok.

Ding et al BJUI 2012




Gebelik oranlar
Mikrocerrahide %39.1
Laparoskopikte %31.8 (p > 0.05)

Operasyon siirest mikrocerrahide daha fazla

Postop 1se doniis siires1 mikrocerrahi ve laparoskopikte agiga gore
daha kisa; mikrocerrahi ve laparoskopik arasinda fark yok

Ding et al BJUI 2012




Mikroskopik Inguinal Varikoselektomi

Insizyon




Kordun bulunmasi




Eksternal spermatik venin baglanmasi







Kordun serbestlestirilmesi

Kord elevasyonu ile korda paralel giden eksternal
spermatik ven dallari ve inguinal kanal tabanina giden
perforan dallar gorulmeye calisilir.




EKksternal ve internal spermatik fasyanin
acilmasi (3-6x)




Damarlarin serbestlestrilmesi ve
tium internal spermatik ven dallarinin
baglanmasi







» Mikroskop ile 0.5-
1.5 mm’lik arter(ler)
gorulebilir

 Lenfatik damarlar
korunabilir.







Arter tamiri

- Yaralanan arter 10:0 Naylon suturlar ile dikilebilir.

- Ligate edilen venin traksiyonu arteryel kanlanmayi engeller.

Kumar et al J Urol 2002
O



