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OpLOUOC

H kipoogidnc diaTtacn Kail
eAIKOEIONG Ol1ANOPPWON
TV KAGOWV TOU (PAEPIKOU
nAeypartoc (pamponiform
plexus) Twv ONEPUATIKWV
PAeEPwWV NoOuU E€ival
UNEUBUVEC yIa TNV AINATIKN
anoppor) Tou opxi.




EninTwon (epnfikn)

** H ouyxvoTnTa gueavionc
e€apTaTal ano Tnv nAIKia

90% eTepONAEUPN ApIOTEPN

30% ap@oTepOnAEUpN
(>50% 0€ PEPIKEC OEIPEC)

2% eTeponAeupn Og&ia (<5%)

Agarwal et al, 2012, Nat Rev Urol

e >navia ornv naidikn nAikia

(<10 €tn) N otadio Turner I
(3%)

H aixun epgavionc apxilel ota
13 €T

[poodeuTIKN au&non oTn
diapkela Tne NRNC (8%-16%)

15 % otnv nAikia 15-19 eTwv
(MeTEPNBIKA)
(9-26 %)

Diamond et al, (Fertil Steril 2011;96:1294-8,
Kolon. J of Urol, 2015;194:1194-1201.
Will et al. Fertil Steril 2011;95(3):841-852



Ta&vounon KIpGOKNANC

e Dubin kal Amelar

1°v BaBuou
WnAapnTr PHOVo KATa TN
dokipaoia Valsalva

20V BaBuou
WnAapnTn o€ npepia o€ opbia
Oson

30U BaBpuou
WnAapnTtn Kai opaTn o€
npepia o€ o0pBia Beon

e WHO

0: OpaTr) POVO WE TEXVIKA Peoa
(unokAIVIKR)

I: WnAapntn/opatn HOVO Kata Tn
dokiyaoia Valsalva

II: WnAaenTtn o€ npepia os opbia
Ocon

III:WnAagpnTn Kai opatr o€
npepia o€ opBia Beon



> UVEMEIEC

: ' ' : ® 0oAIyo-aoBevo-TepaTolwoonepuia
eNATTWON YeyeBOUG 1 aTpodia Stress pattern: avwpIPEG HOPPEG,
OUOTOIXOU OPXEOC apopPeC HopPec, tapered HOPPEC

dIaKoMr ongpHaToyeveong &

alwooneppia
Sertoli cell only

EAQTTUEVN IKAVOTNTA OUVTNENG HE TO
BnNAu yaueTn

AlaTapayrn OnEPUATOYEVEGNG

YnoyoviuoTnTa
e Auénuévn FSH, LH
¢ Ynepanavrnon FSH & LH otn

OpHOVIKEG OIATAPAXEG o Eigﬁﬁﬁ\,ﬁnﬁ HINH-B

Ano@pa&n aptnpioAinv anod pikpodpouRouC

AnoOnNTwaon YEVVNTIKWV KUTTAPWY
: o Algkonn onePUATOYEVVEONC & AWPEC HOPPEC
IoTOAOYIKEG HETABOAEG OPXEOG YEWNTIKGV KUTTAPOV
Mayuvon & ivwaon Bacikng HepPPavng Twv
ONEPMATIKWV CWANVApPIWV
ATpopia kutTapwv Leydig

Agarwal et al, 2012, Nat Rev Urol



AINNUUATa & AVTIKPOUOUEVEC AMOWEIC

Mpokaei n €ivai
H KIpOOKAAN £XEI CUOXETIOOE! pIE UNoyovIUOTNTA N ouKNapayovTag
diatapayn TNG opxIKnG Asrmoupyiag & idia; UMOYOVILOTNTAG;
dIaTAPaxeC TNC OnEPUATOYEVEDONC
Dubin and Amelar, 197, Molol €ival oI NaBoyeVveTIKOI
World Health Organization, 1992; LNXaviouoi;

Vazquez-Levin et al, 1997

AVTILHETWNION KIPOOKNANG;

BeATiwon
80% TwV ATOPWV KE KIPOOKNAN Eival YOVINOTNTAC & >€ MNOIEC
YOVILOI OUXVOTNTAC NEPINTWOEIC;
Sigman M, Fertil Steril 2011; 96: 1281-2. gyKupoouvng;

AVTIHETWMION

UMOKAIVIKNG
Emdeivwon TnS opxIkng AsiToupyiac KIPOGOKNANG;
Kal ENATTWON TWV ENINEdWV
TEOTOOTEPOVNC O€ AvTpeC >30 eTWV
World Health Organization, Fertil Steril 1992; AVTI|J€T(1)FIIO'I"| >€ MOIEC
= gpNPIKAC NEPINTWOEIC KAl

KIPOOKNAANG; noTe;



AiTionaboyeveia KIpookNANC kai oxXeTI(OPEVNC UE
auTH UMNOYOVILOTNTAC

Environmental insult/stressor Genetic predisposition
Anatomic deficiency

Dilation in pampiniform venous
plexus that surrounds the testis
(varicocele)

TTapouaia kKipgokHANG
o710 56,5% TwvV ouyyevwy 1ov

PaBpoU aTépwy pe KIpGoKRAN
Pastuszak & Wang, Asian J Androl,
2015;17:659-667

Movo 1o 20%
TWV dTOHWV HE KIpGOKAAN
gival uttoyovigol

Progressive toxic effect
(altered blood flow, increased temperature,
oxidative stress, reflux of gonadotoxic metabolites)

H KipogoknAn éxel
OUOXETIOOEI pe

diatapaxhi Thg
opXIKAC AsiToupyiac &
olaTapax € TNG

OTTEPUATOYEVEDNS
Dubin and Amelar, 197,
World Health
Organization, 1992;

Impaired spermatogenesis L ! Decreased testosterone levels

Decreased sperm quality Testicular atrophy
(concentration, motility,

morphology, DNA integrity)

Vazquez-Levin et al, 1997,

Will et al. Fertil Steril 2011;95(3):841-852
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e AvaTopIKa aiTIa

e Anouacia n '
OUCAEITOUpYia MeveTikoi

TV PAEBIKWV
BaABidwv

e ®Dalvouevo
kapuoBpauoTn

vvvvvvvvvvvvvv

eeeeeeeeee

SMA: Superior
B EOnpeia Mesenteric Artery

e FEAaTtTwpuevo BMI

e ©  MnKoc kal NEPIYETPOC
MEOUG

e Tayeia auénon

eeeeeeeeeeeeee

Kumanov P, et al. Pediatrics 2008;121:53—-7, May M, et al
Scand J Urol Nephrol 2006;40:45-8. Robinson S, et
alUrol Clin N Am 37 (2010) 269-278



[TaBoyeveTiKOl UNXAVIGLIOI

Au€non Bepuokpaciac
Ynogia

EAeUBEPEG piCeG 0§uyovou
& 0EEIOWTIKO stress.

MaAivopouion ToEIKwV
VEPPIKWV &
ENVEPPIDIAKWV
LETABOAITWV



Increased testicular blood flow

More Cd2+ delivered to
testis

Damage to testicular ?? Androgen receptor
vascular endothelium defects

Oedema / Increased
intratesticular fluid pressure

- . Reduced intratesticular
Increased intratesticular
Heat Stress éng estl testosterone??

L-vDCC

Cd2.+ _entry into cells_ in Androgen deprivation
seminiferous epithelium

/

APOPTOSIS

Oligozoospermia

Benoff S & Gilbert B. Human Reproduction Update, Vol.7, No.1 pp. 47+£54, 2001



[TaBo@uacioAoyIKOI UNXAviouol Mou 0ONyouv

[CeveTIKOI
TTAPAYOVTEC

OTNV UMNOYOVIUOTNTA

Oxidative Stress

HIF-1a

ki

rfusion
ypoxia

Ayyeloyeveon & auénon eniBiwong
AUEnon anonTwong o<
KATAoTAOEIC UNo&uyovaipiac

v DNA Topoisomerase 'r ‘
v DNA Polymerase r EVETIKOI

PI3K 7
Heat Stress L HSPA2, HSPAS TIAdPAYOVTEC
v ATP5D

Varicocele-Associated
Infertility

Hormonal Imbalances

17.20-Desmolase
17-a-Hydroxylase
AR

Exogenous Toxicants

L-VDCC a1

Sheehan et al. J Assist Reprod Genet. 2014 May; 31(5): 521-526 _




Reactive oxygen and nitrogen species generation in infertile men with

varicocele

Heat and hypoxic stress

KutTapa Leydig
Kevonoinon e e
atpoia, peiwon | L WP

apibuou
ap@OTEPONAEUPA | romgon |

plexus
Sirvent et al, Eur Urol
1990 Varicocele /
G

BAGBN kai 3| [

anonTwon Twv 1 A S
: : | VWO ARG A

KUPIWV KUTTAPW \

Epididymis

NG €MIBUKIdAG B e coe

Epididymal cells

YnepoEeidwon Tmv
NOAUAKOPESTWV AINAPWV OEEWV
TNG KUTTAPIKIG HEUBPavVNG
diarapaxn TnG SopnG TNG
KEPAANG KAl TOU HECAIOU
THAHATOG TWV
onepuatrolwapinv, diarapaxn
OTNV KIVNTIKOTNTA KAl TN
YOVIHOMOINTIKN IKAVOTNTA
BAGBn TwV HITOXOVIPIAK®OV
NPWTEIVAOV
MaREVonRTOW yeEvvRTIKeeog; (199)
eniBnAiou & anonTwaon
dnuIoupyia KevoToniwv oTa
kUTTapa Sertoli & Ta YEVVNTIKA
El-Kamshoushi AMAndrologia 2013

BAaBn Tou DNA, onUEIakeC
METAAAEEIC, MOAUPOPPICHOI,
anaAAeigelc, pikpoAAeipeig (Yq:
AZF)

Alwooneppia, KaKNC NoioTNTAc
£UBpuUA, anoBoAEC

Sun, J. G . Et al, Biol. Reprod. 1997

Agarwal, A. et al. (2012) Insight into oxidative stress in varicocele-associated male infertility:

part 1. Nat. Rev. Urol. doi:10.1038/nrurol.2012.197



loToAOYIKEG HETABOAEG OTOUG £PBOUG KAl EVAAIKEG ME
KIPOKNAN

Eenpor

»TTdxuvon Tng eowTepIikAG aToipddag (propia lumina) Tou
otmepHaTikol emiBnAiou & peiwon TnG O1AUETPOU TOU
OTTEPHATIKOU owAnvapiov,

» KuppaTtoeidng diapoppwaon ThG TtepiowAnvapiakig
pacikng pepppavng

> Aiatapaxéc Twv ouvdéoewyv Twv KUTTApwv Sertoli
l G. Santoro, C. Romeo, Asian J Androl.

EVAAIKEC 2001;3:259-262

»MeyaAUTtepou PaBuol tdxuovh ThG eoWTEPIKAG oToiPpAdag Tou
oTrEPUATIKOU £IONAioU.

»MeTaTpomn Twyv puoivopAacTwy oe vopAdoTec & didxuTn
okARpuvon auTng

»EKTeTApévn ivwaon Kal udAIvoTToinon TWV OTTEPHATIKWY
owAnvapiwv

»>UuTtepTtAdcia Twy evOIAUEOWY KUTTAPWY OTOUG EVAAIKEG
>YmepmAaoia Twv KUTTdpwy Leydig, kevoTomoinoh Toug & peiwaon

TOoU dp1OpoU Toug Kal aToug OU0 OpXEIC 0E £TEPOTTAEUPN KIPGOKAAN.

G. Santoro, C. Romeo, Asian J Androl. 2001;3:259-262
Sirvert et al



KAIVIKN €1KOVa

® >UvNBwC ACUUNTWHATIKN
® [1ovogG apuBAUG OTO OOXEO N OTOUG OPXEIG 5 won o pfia

O€on n kaTa To TPEEIO

* aicbnua Bapoug Yrox@pnon ot UnTia
(<5 % in the Children’ s Hospital Boston database)

Tuyaio eupnua o€ autosEeTaon N KAIVIKN EEeTaon

Tuxaio eupnua otn OIEPEUVNON UNOYOVIUOTNTAC



Aiayvwon
KAIvikn e€eTaon Varicocele

e Emiokonnon Méyefoc

e WnAdonon oe 6pBig BEcn  ©uoTaon

KIPOOKNAN
e Aokipacia Valsalva

e WnAagpnon o€ unTia Bgon
KipooknAn nou v UNOXWPEI
£AEYXOC VIa XWPOKATAKTNTIKN
e€epyaoia

o AIQUETPOC '
YNEPNXOYPADIKOG EAEYXOG  pAeBmv>2,5-3 XiA _ TEsicie

MaAivdpopn pon
* Doppler aipaToc KaTta T
dokipaoia Valsalva

| -
S VARICOCELE =

Will et al. Fertil Steril 2011;95(3):841-852., Lee et al. J Androl 2008;29(2):143-146



> UVEMEIEC

5)\0'”'0?0"] HEYEGOUC n ® JUOXETION MEYEBOUC OPYXEOC &
dTPoPIa CUOCTOIXOU OPXEOG d1aTapaxwy TNG
OMEPUATOYEVEDNG
Kass et al, 1989
AldTa paxéq eStress pattern
OMEPHATOYEVEONG  *APIBHOG ® >20% diapopd oTo PEYEBOC TWV

20% KIVNTIKOTNTA OPXEWV

TTOYOVIHOTNTG «Moppohoyia 59% aoesvoongpuia |
1/3 uacIoAQyIKN KIVNTIKOTNTA

BAGBn DNA -~ o Aiapopd 10-20%
GMEPHATOCOAPIV 11% aoBevooneppia

2/3 QUGIOAOYIKO OUVOAIKO apiBuo
IOTOAOYIKEC METABOAEC KIVNTQV GrEPHATOlWapiwy
OPXEOG

Serefoglou EC., et al, Andrology, Diamond DA et al, J Urol 2007;178:1584-8
2013; 1: 109115




EKTIHNON a00EVOUG HE KIPOGOKNAN

: avixveuon acBevwv nou BpiokovTdl GE auEnUEVO
® 2TOXOG KivOUVO YId UMOYOVIUOTNTA Kal Unoyovadlouo

e BaBuou kipagoknAnG
e MeyeBoc opxewV
® EKTINON
e U/S & doppler ooxeou
® OpIOVOAOYIKOG EAEYXOC

® >nepUOOIaYPANMA



AVTIUETWMION

® AvTinapaBeon Kal
OKEMTIKIOUOG YIa TNV
avaykaiotnTa
AVTILETWNIONG Tr)

€PN BIKNG KIPGOKNANG

[1pOOBEUTIKN ENIOEIVWON TWV
NAPAPETPWY CMEPUATOC

Enidpacn TnG NnpwipgngG vs,
kaBuoTepnUEVNG AVTILETWMIGNG TNV
avakapwyn TG opxIKnG AEIToOUPYIac
(30% pn avacTpewiun olaTapaxn
OMEPHUATOYEVEDNG)

Movo 20% Twv avopwyv He
KIPGOKNAN Napouciadouv
UNOYoVIHOTNTA

EMeIYn HEYAA®V TUXAIONOINHEVVY
MEAET@V MOU VA anavrouv oTo
EpWTNHA TNG BEATIWONG N KN TOU
apIBUOU, YEVVNOEWV HE TNV
AVTIMETWNION TNG KIPOOKNANG



Youth varicocele and varicocele
treatment: a meta-analysis of
semen outcomes

Justin J. Nork, D.O., Jonathan H. Berger, M.D., Donald 5. Crain, M.D., and Matthew 5. Christman, M.D.

MNaval Medical Center San Diego, San Diego, California

The goal of the current study was to determine the effects
of a varicocele on youth semen and to assess the effect of vari-
cocele treatment on SA as an outcome. It was hypothesized
that: youth semen would be negatively affected by the pres-
ence of a varicocele, and treatment of a youth varicocele
would be associated with improved semen parameters.

Conclusion(s): The presence of varicocele in youth appears to negatively affect sperm density,
motility, and morphology. Treatment appears to result in moderate improvement of sperm
density and mild improvement in sperm motility. (Fertil Steril® 2014;102:381-7, ©2014 by
American Society for Reproductive Medicine.)




Reference

Christman et al

2Zylbersztejn et al

Del Giudice et al

Mori et al

Lima et al

Bertolla et al

Cedenho et al

Paduch et al

Effect of Varicocele
Sperm Density

-26.40 (40.02, -12.78)

-17.24 (-47.03, 12.55)

-102.70 (-156.19, -49.21)

-41.26 (-57.87, -24.65)

-129.50 (-182.99, -76.01)

-7.35 (20.61. 5.91)

-16.00 (-49.78, 17.78)

-2.80 (-18.00, 12.40)

Yamamoto et al 1995 -1.00 (-16.23, 14.23)

Laven et al 1892 5.00 (-16.62, 26.62)

Overall (I-squared = 82.1%, p = 0.000) -24.08 (-39.47, -8.58)

NOTE: Weights are from random effects analysis

76, 21.7 (47.2)

48, 66.9 (72.5)

14, 52.1 (43.2)

67, 46.5 (49.2)

30, 61.9 (54.2)

20, 78.4 (17.4)

20, 57 (55)

36, 52.9 (30.6)

22, 49.2 (32.1)

26, 51.5 (42.1)

357

N, mean

(SD): Control

96, 48.1 (42.7)

21, 84.1 (49.5)

20, 155 (111)

160, 87.8 (75.6)

15, 191 (98.5)

20, 85.8 (24.7)

20, 73 (54)

38, 55.7 (36)

18, 50.2 (15.6)

19, 46.5 (31.9)

427

9.13

5.20

11.91

5.20

1
|
I
I
3
Il i Ut L2 ittt
200 -175 -150 -125 -100 -75 50 25 25 S50 75 100 125 150 175 200

Varicocele A d with Negative Effect

Weighted Mean Difference (million sperm/mL)

Varicocele Associated with Positive Effect




Effect of Varicocele
Sperm Motility

N, mean N, mean %

Reference WMD (95% CI) (SD); Treatment  (SD); Control Weight

Christman etal -24.70 (-33.73,-1567)  76,22.7 (35.6) 96,47.4(209) 882

Zylbersztejn et al -3.50 (-9.09, 2.09) 46,605(123) 21,64 (10.1) 10.89

Del Giudice etal -1.20 (-8.62,6.22) 14,68.1(129)  20,69.3(7) 9.80

Mori et al -7.00 (-12.17,-1.83) 67,55.9 (19.1) 160,629 (155) 11.13

Limaetal -4.00 (-9.73,1.73) 30,65.6 (13.3) 15,69.6 (6.3) 10.82

Bertolla et al 2006 -3.83(-11.51,3.85) 20,565 (8.74)  20,60.3(152) 9.64

Cedenho etal 2002 -10.00 (-17.54,-246) 20,63 (14) 20,73 (10)

Paduch etal 1996 -18.00 (-22.28,-13.72) 36,424 (11) 38,60.4 (7.3)

Yamamoto et al 1995 -0.40 (-9.53,8.73) 22,53.1(15.2) 18,535 (14.2)

Laven etal 1992 -1.60 (-10.62,7.42) 26,529 (16.7) 19,545 (14.1)

Overall (I-squared =81.1%, p = 0.000) -7.49 (-12.32,-2.67) 357 427

NOTE: Weights are from random effects analysis

| | | | |
35 30 25 20 -15 -10

Varicocele Associated with Negative Effect Varicocele Associated with Positive Effect

Weighted Mean Difference (% motile)




Effect of Varicocele Treatment

Reference

PALOMO, (OPEN OR LAPAROSCOPIC)
Okuyamaetal 1988
Yamamoto etal 1995
Lenzietal 1998
Zampieri etal 2007
Pajovic et al 2013

Subtotal (l-squared =77.4%, p =0.001)

EMBOLIZATION
Laven etal 1992

Subtotal (l-squared = .%,p=.)

INGUINAL/SUBINGUINAL WITH MAGNIFICATION
Ku etal 2005

Cayan etal 2005

Sperm Density

Lacerda etal 2011

Del Giudice etal 2013

Subtotal (I-squared =0.0%, p = 0.550)

Overall (l-squared = 58.2%, p =0.011)

NOTE: Weights are from random effects analysis

WMD (95% CI)

25.10 (11.68, 38.52)
23.40 (8.12, 38.68)
13.47 (-0.05, 26.99)
-4.99 (-17.39,7.41)
32.91 (16.19, 49.64)
17.45 (4.13,30.77)

21.50 (-2.54, 45.54)
21.50 (-2.54, 45.54)

9.00 (0.49, 17.51)
17.83 (4.52,31.14)
-0.63 (-29.67, 28.41)
3.20 (-24.88, 31.28)
10.42 (3.66, 17.17)

14.61 (7.08,22.14)

N, mean

(SD); Treatment

13,51 (20.7)
29,739 (31.2)
19,59 (27.7)
160, 64.7 (38.7)
23,785 (35.1)
244

27,68.9 (46.2)
27

35,40.7 (20.1)
33,39.6 (33)
21,489 (38)
19,50.4 (45.2)
108

N, mean

(SD); Control

10,25.9 (11.8)
29,50.5 (28.1)
19,456 (11.8)
54,69.7 (40.7)
23,4556 (21)
135

27,474 (43.9)
27

35,31.7 (16)
33,21.8(20.7)
21,49.6 (56.3)
19,47.2 (43)
108

%

Weight

11.79
10.61
11.72
1247
9.76

56.34

15.19
11.86
495
5.21

37.21

T
-50 -45 -40 -35 -30 -25 -20 -15 -10

Favors No Treatment

|
5 0

|
5

¥ W I
10 15 20 25 30 35 40 45 50

Favors Treatment

Weighted Mean Difference (million sperm/mL)




Effect of Varicocele Treatment
Sperm Motility

N, mean N, mean %

Reference WMD (95% Cl) (SD); Treatment (SD); Control Weight

PALOMO, (OPEN OR LAPAROSCOPIC)
Okuyamaetal 1988 31.50 (17.53, 45.47) 13, 62.2 (15.3) 10, 30.7 (18.1) 6.03
Yamamoto et al 1995 5.20 (-3.81, 14.21) 29, 57.3(18.2) 29, 52.1 (16.8) 9.06
Lenzi et al 1998 9.38 (.79, 15.97) 19,55.7(8.7) 19, 46.3 (11.8) 10.89
Zampierietal 2007 -4.00 (-8.98, 0.98) 160, 44 (16.9) 54, 48 (15.9) 12.08
Pajovicetal 2013 4,57 (-4.82, 13.95) 23, 45.2(10.6) 23, 40.7 (20.4) 8.80
Subtotal (l-squared = 85.4%, p = 0.000) 8.04 (-1.31, 17.39) 244 135 46.85

EMBOLIZATION
Laven et al 1992 5.00 (-1.47, 11.47) 27,59.3(9.9) 27,54.3(14) 10.98
Subtotal (I-squared = .%, p=.) 5.00 (-1.47, 11.47) 27 27 10.98

INGUINAL/SUBINGUINAL WITH MAGNIFICATION
Ku et al 2005 10.30 (3.62, 16.98) 35,52.1 (13) 35, 41.8 (15.4) 10.82
Cayan et al 2005 14.87 (4.20, 25.54) 33, 48.5 (22.2) 33, 33.6 (22.1) 7.92
Lacerdaetal 2011 —_—— 1.12(-3.56, 5.80) 21,555 (7.15) 21, 54.4 (8.28) 12.29
Del Giudice et al 2013 - 3.00 (3.26,9.26) 19, 53.9 (8.34) 19, 50.9 (11.2) 11.14
Subtotal (I-squared = 65.6%, p = 0.033) <> 6.24 (0.56, 11.93) 108 108 4217

I

I

<>
I

Overall (I-squared = 75.3%, p = 0.000) 6.62 (2.10, 11.15)

NOTE: Weights are from random effects analysis ;

1
I D R R D I I | | I D I I O D I
-45 -40 35 -30 -25 20 -15 -10 5 0 5 10 15 20 25 30 35 40 45

Favors No Treatment Favors Treatment

Weighted Mean Difference (% motile)




Table 4 Catch-up growth after operative management of patients with adolescent varicocoele

References Patlents
()

Operative technigue

Testicular Follow-up
atrophy

Outcome

Salkzetal, 1991 58
Decastro f al, 162
2009

Feber and Kass, 312
2008

Spinelli et af, 27
2010;

Yaman et al, 92
2008,

Zampleri et al,

2009

8% Lap
2% Open
Open (Palomo)

Subinguinal kymiphatic sparing microsurgical
varkocoslectomy
Subinguinal microsurglcal van cocoelectomy

97 Lap
124 Open

All = 10% TA 28 months
TAln 79.5% 17.4 months

All = 2% TA 12 months
eipts=15%TA 12 months

All = 2% TA 18 months

6% (113) <10% TA

Eryual testes volume in 8%
B5.2% (23) < 20% TA

65.6% <1 5% TA

85% (B4) Lap, 75% (99) open:

<20%TA
45% (38)lap, 34% (34) open: no TA

Lap, laparcscopkc: pts, patients; TA, testicular asymimetry.

Serefoglou EC., et al, Andrology, 2013; 1: 109-115




Table 3 Catch-up growth after non-operative management of patients with adolescent varicocoele

References Patients  Measures Testicular atrophy Mean Outcome
(n) follow-up

Kolonetal, 71 Testicular volume 36pts > 15% TA 35years  pts > 15%TA
2008 Theee visits, 1 year apart

WithUS$
Korets et al, Tanner stage andvarkcocoele grade with 52 pts <10.0% TA 27 months 38 pts<10% TA

201, peak retrograde flow US 37pts 10.0-14.9% TA 14 pts10.0-14.9% TA
Kozakowski At least two US 6 months apartwithout ~ 31% (24) >20%TA 13.2 months  71% Had perststent or
et al,, 2009, surgery worsening TA=20%TA Initially
Preston ¢t al., Testicular volume with US All=20% TA 21 years  S0%(7)<20%TA
2008
Spinelliet of, Chinically and US at 3, 6 and 12 months ~ All »20% TA 12 months ~ 29.6%(8) <20% TA
2010
Van Batavia Testicular volume 58,64,67, 35 and 3% of Tanner 1-5  11.7 months  27% Tanner 1-3and 53%
etal, 2010 Two visits at least 6 months apart respectively, with > 15% TA Tanner 4-5with<15% TA
92% US, 8% orchidometry

Pts, patients; TA testicular atrophy; US, ultrasound.

Serefoglou EC., et al, Andrology, 2013; 1: 109-115




AVTIUETWMION

® XEIPOUPYIKN)

® AVVEIOYPAPIKEC TEXVIKEC

* [lapakoAoubnon

dualoloyiko PeEyEBOC oUCTOIXOU OpXI

DuUOIOAOYIKI ONEPUATOYEVED

EkTipnon peyebouc Opxeoc
>NepPodIaypaua
ava 1-2 €mn

Sharlip ID et al. Report on varicocele
and infertility: an AUA Best Practice Policy.
AUA Inc. and ASRM, 2001, page 2.



Kpirnpia napeuBacnc

MIKPO EYEBOC GUOTOIXOU OPXEDG :OZVOEJ/OH i'gép)?gvi 3”6

opx! yia >1 xpovo
ANQOTEPONAEUPN WYNAAPNTN KIPGOKNAN

AIdTApaxec OnePUATOYEVEDNC

[MaBoAoyikn anavrnon FSH & LH oTo
GnRH test

AAyOC kal aioBnua Bapouc GTO OOXED

>uvunapén aAAwyv dlaTapaxwyv Twv
OPXWV MOU enNnpealouV Tn YOVIMOTNTA
Kogan et al, 2011

Alapopa peyebouc >20% Kal JeYIOTN PO
naAivopopnone >38 cm/sec
Kozakowski KA, et al J Urol 2009;181:2717-23.



XEIPOUPYIKN AVTINETWHIO
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e BouBwvikn (Ivanissevitch)
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e AanapooKomnIKn
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- left testicle

MAeovekTrpaTa
FpnyopoTepn avappwon

EminAokeG

eYnoTponn

eAIGXUON OKIaypa@IKou Kal VEKPWON
* OPXEOG

eDAeBiTION

eMeTaToOnIon UAIKOU EPBOAICHOU



EmnAokec (MeravaAluon >5000 acBeveic)

®Palomo
*BouBwvViIkN
*YNoPBouBwVIKr]

® MIKPOXEIPOUPYIKN
BouBwVvikn

® MIKPOXEIPOUPYIKN
UROBOUBWVIKN

e /\anapooKomnIKn

®ElBOAIGHOC

No
LEAETWV

4

6

1

6

13

9
/

YnoTponn

12.5 (7.3-15.5)
15.65 (3.57-17.5)
3.57 (3.57)

9.47 (0.7-15.2)
2.07 (1.4-14.8)

11.11 (4.0-26.5)

4.29 (1.9-9.3)

YOpPOKNAN

7.58 (4.6-9.0)
7.47 (4.3-17.5)
0

0.29 (0.0-0.7)

0.72 (0.3-1.6)

7.57 (1.7-12.7)

Diegidio et al, BJUI, 2010



TABLE 1

Contemporary outcomes in adolescent varicocele surgery.

Study
Kass and Marcol (37)

Feber and Kass (38)
Misseri et al. (39)

Schiff et al. (40)
Yaman et al. (41)

Glassberg et al. (42)

Hassan et al. (43)
Kocvaraet al. (44)

VanderBrink et al. (45)

Riccabona et al. (46)

Technique Patients, n  Artery spared?

Inguinal

Palomo (modified)
Palomo

Palomo

Inguinal

Palomo
Subinguinal
Subinguinal
Laparoscopic
Laparoscopic
Laparoscopic
Laparoscopic
Laparoscopic
Subinguinal
Laparoscopic
Laparoscopic
Inguinal

Palomo (modified)

Lymphatics spared?

Hydrocele

Recurrence

Note: Revisad from Gargollo and Diamond (36).

Diamand. Adolescent varicocele. Fend Sterd 201 1.

Diamond DA et al, Fertil Steril 2011;96:1294-8



AAyOpIOuOC avTINETWNIONG £PNPIKNG KAl VEAVIKNC KIPOOKNANG

Initial Presentation Grade Varicocele (standin
Take History |. Palpable with valsalva
Physical Exam (standing) to establish grade Il. Palpable at rest
Orchidometer to establish baseline volumes I1l. Grossly visible

MapakoAoubnon

U U . e Follow-up every 2 yrs Follow-up annually (if
GVG ETOC HEYE OUC XK (if good volumes) with poor volumes) with Consider Surgery if
orchidometer volume orchidometer volume persistent low TTV

until at least age 15 until at least age 15 (<age 15)

(')pXE(DV r!]/KCI I AND Tanner V AND Tanner V
oneppodiaypapua

= . If no SA obtained/family refuses ~Age 15/Tanner V
ASRM Practice Committee, or if not Tanner V Obtain orchl?ometlerbvogtme,
. ) 2 semen analysis, labs (LH,
Fertil Steril 20 14, FSH, testosterone, inhibin B,
Follow-up in one year AMH)

e Discuss SA again TMC >20 million T~  TMC <20 million
. Measure testes g ~_
with orchidometer

Discuss repeat Repeat SA in 3-

SA and 6 mos (repeat

If SA refused at orchidometer at labs if clinically
age 16, age 18 indicated)

recommend f/u ~
at 18 for SA TMC >20 million _ T~ TMC <20 million

A A

Discuss repeat
SA and Surgical Repair
orchidometer at of Varicocele
age 18

Repeat SA and
orchidometer 3-
6 mos after
surgery (repeat
labs if abnormal
preop)

Repeat SA and
orchidometer at
age 18

18/12/15 Thomas F. Kolon The Journal of Urology 2015 194, 1194-1201DOI: (10.1016/j.juro.
2015.06.079)



KIP2OKHAH ENHAIKQN



EninTwon

H ouxvoTepn aitia avopiKnG UMOYOVIHOTNTAG UETA TNV
1010r1aén

15-20 % oT0 YeVIKO MANBUCUO
21-41% TV avOpwV PE NPWTONABr UNOYOVILOTNTA

70-81% Twv avopwyv e OEUTEPONABT UNOYOVILOTNTA

Will et al Fertil Steril 2011;95(3):841-852.

* 4.3%-13.3% TWV alWOCNEPUIKWV

Gut Y, et al Fertil Steril 2004;81:424-429.



ANoTEAEOUATIKOTNTA O10PBWONC KIPGOKNANC
oTn BeATiwon ducneppiac & apiBou KUNGEwV

TaLE 3

Summary of postoperative measurements after varicocele repair.

Improvements in semen parameters Improvements in
spontaneous pregnancy
Type of varicocele (Ref) Concentration Motility Morphology rates

Subclinical
Yamamoto et al. (110)
Unal et al. (111)
Grassoetal. (112)
Clinical
Nilsson et al. (113)
Breznik et al. (114)°
Madgar et al. (88)
Nieschlag et al. (118)
Krause et a. (115)

Note: Data are limited to statistically significant differences from randomized controlled trials.
* Study included subclinical and clinical vanicocsles.

WIIL Vancocele treatment and fernluy Fenil Seril 201 1.

Will et al Fertil Steril 2011:95(3):841-852.



Surgery or embolization for varicoceles in subfertile
men: Summary of a Cochrane review

Varicocele occlusion No treatment Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% ClI
Nilsson 1979 4 51 45  13.9% 0.39[0.11, 1.41) —
Breznik 1993 13 38 41 24.7% 0.45 [0.18, 1.11) —— .
Madgar 1995 15 25 20 1.6% 13.50 [2.55, 71.40] ——— 17 GV6p€q
Yamamoto 1996 3 45 47 6.5% 0.77 [0.16, 3.64] et E
Nieschlag 1995/1998 18 62 63 19.9% 1.20 [0.55, 2.65) — npsngl VG
Grasso 2000 1 34 34 3.4% 0.48 [0.04, 5.61] !
Unal 2001 2 21 21 1.6% 2.11(0.18, 25.17] X€|pOUpYn90UV
Krause 2002 S 33 34 8.9% 0.83 [0.23, 3.05]
Dohle 2010 19 65 65 7.5% 4.06[1.50, 10.99] YICI VCI

Abdel-Meguid 2011 24 75 75  12.0% 3.06 [1.34, 6.97] EanEUXGEi 1

Total (95% CI) 449 445 100.0% 1.47 [1.05, 2.05] .

Total events 104 77 Kuno-n
Heterogeneity: Chi* = 27.01, df = 9 (P = 0.001); I’ = 67%
Test for overall effect: Z = 2.23 (P = 0.03)

0.01 0.1 j 10 100
Favours Control Favours Treatment

ATIO TOV €AeyX0 OAWYV TwV PeAETWV (10) UTTHPXE Eva PIKPO OQEAOC OTNV OPADA TNG AVTILETWITIONG
TNG KIPOOKNANG yia ThV €TTiTEUEN eykupoouvng (OR 1.47, 95% CI, 1.05-2.05, 12= 67%).

Varicocele occlusion No treatment Odds Ratio 0Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI v
Madgar 1995 15 25 2 20  3.2% 13.50(2.55, 71.40] —_— / GVBPEC
Nieschlag 1995/1998 18 62 16 63 40.0% 1.20 [0.55, 2.65] U
Krause 2002 5 33 6 34 17.8% 0.83 [0.23, 3.05]) npsngl VG

Dohle 2010 19 60 6 58 14.8% 4.02([1.47,10.97] '
Abdel-Meguid 2011 24 75 10 75 24.2% 3.06 [1.34, 6.97] Xglpoupvneouv

Total (95% CI) 255 250 100.0% 2.39 [1.56, 3.66] YIG VG
Total events 81 40 En ITEUXeEi 1

Heterogeneity: Chi* = 10.97, df = 4 (P = 0.03); I’ = 64% 0= o1 0{1 : 1=O lolb
> - . .
Test for overall effect: Z = 4.01 (P < 0.0001) Favours control Favours treatment KU no-n

ATIO TOV EAEYXO TWV MEAETWV PE AVOPES ME KAIVIKI KIDOOKAAN Kal TTaBoAoyiké otrepuodidypapua (5)
TO 6@eAOG ATav anpavTiKG peyaAutepo (OR 2.39, 95% ClI, 1.56—-3.66) 12=64%, very low-quality
evidence)

Kroese AC. et al. Fertil Steril 2014;102:1553-5.



Ding H, et al. Open non-microsurgical, laparoscopic or open :
microsurgical varicocelectomy for male infertility: a meta-analysis of

randomized controlled trials.

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

Treatment group Sample Mean age of Jadad
Studies (regimen) size (N participants, years Primary outcome measure Varicocele side score
Al-Kandari et al. Open/laparoscopic/ 40/40/40 28.5/30/29 Incidence of recurrent Left: 28/30/35, 1
[13] microsurgery varicocele, pregnancy rate bilateral: 12/10/5
Al-Said 2008 Open/laparoscopic/ 92/94/112 34/33/34 Incidence of recurrent Left: 41/40/69, 2
[16] microsurgery varicocele, pregnancy rate bilateral:51/54/43
Cayan et al. [8] Open/microsurgery 232/236 28.89/29.56 Incidence of recurrent Left:142/128 bilateral: 2
varicocele, pregnancy rate 90/108
Abdel-Maguid & Open/microsurgery 80/82 34/33 Incidence of recurrent Left: 49/46, bilateral: 2

Othman [15] varicocele, pregnancy rate 33/34

Ding H, et al BJU Int 2012;110:1536-42.

Table 1 Qutcomes of varicocele treatment

Type of repair Pregnancy rate (%) Recurrence rate (%) Hydrocele rate (%)
Open (all types) (22) 29 14 0.1

Open (inguinal) (21} 31 11 3
Laparoscopic (22) 30 17 0.08

Open microsurgical (22) 40 2 0 (0.005)
Sclerotherapy (antegrade) (30) 42 11 0

Sclerotherapy (retrograde) (30) 30 11 0

Velazquez M & Tarinkut C.Transl Androl Urol 2014;3(1):64-76.



HG. 1. Pooled results of pregnancy rates after open, laparoscopic and microsurgical varicocelectomies.
L)
o
Experimental  Control OR OR 10 1 5 Clo-esvslc;
Study or Subgroup Events Total EventsTotal Weight Mantel-Haenszel, Mantel-Haenszel,
fixed 9500 Cl]  fixed [95% CI]

1.1.1 Laparoscopic vs open ® MIKpOX'EIpOUpYIKI"] VS
Al-Kandari et al. [10] 11 :?8 0 27.8% .06 [0.39 9 GVO'XTn

Al-Said 2008 [16] K| 94 93
Subtotal (95% Cl) 132 28 100.0% 1.11 [tH'u 1.88]
Total events 42

Heterogeneity: ¥’ = 0.01,df=1(P=092), F = UJr OR 1 . 63 ( 1 g 19'2 1 23

Test for overall effect: 7= 038 (P=0.71)

1.1.2 Microsurgery vs open

Aodel-Maguid & Othman [15] 31 82 17 80 17.3% 225[112,4 ® MleOXElpOUleKn VS
Al-Kandari et al. [10] 16 0 36 .9,5-:5:3 )\CII'ICIpOO'KOFIIKI]

Cayan et al. [8] 57 140

Al-Said 2008 [16] 43 : .5

Subtotal (95% CI) 366 348 1000%  1.63[1.93,2

w OR: 1.37 (0.84-2.24)
Heterogeneity: ¥* = 1.22,df =3 (P=0.75), £ = 0%

Test for overall effect: 7= 3.07 (P=0

1.1.3 Microsurgery vs laparoscopic ® AC' I'ICIpOO'KOI'IIKI"'] VS
Al-Kandari et al. [10] 16 3 38 24.0%  1.71[0.66, 4.41] CIVOIXTI"]

Al-Said 2008 [16] 43 2 94 1.27 [0.71, 2.25]
Subtotal (35% Cl) ! 32 100.0%  1.37 [0.84, 2.24]
Total events 59

Heterageneity: 7* = 0.28, df = 1 (P=0.60), F = U'J."; OR: 1 - 1 1 (0 ] 65' 1 g 88)

Test for overall effect: 7= 1.26 (P=0.21)

001 01

Krausse AJ, et al, 2013



Enidpaon 010pBwonc KIpOOKNANG GTa
enineda T

Table 1: Effects of varicocele repair on serum testosterone levels

Paper Year Number of patients  Varicocele Basaline testosterone  Postvaricocelectomy testosterone

published

with varicocele

treatment

{mg dF*) {mean [s.d.JF

{ng di* )} {mean [5.d.JF

SU et al®

Cayan et al.™

Fujisawa et al.™

Gat af ol ¥

Lee af 5/ 19

Di Bisceglie et al. 3

Hurtado de Catalfo et al.®
Rodriguez Pefia et al.**?

Tanrikut et al”

Sathya Srini and Belur Veerachari®

1995
1999
2001
2004
2007
2007
2007
2009
2011
2011

35
78
52
83
18
38
36

Microsurgical
Microsurgical
Microsurgical
Embolization
Microsurgical
Scleratherapy
Mot specified
Mot specified
Microsurgical
Microsurgical

319412
5631440
460+160
348175
360+191

6h0+50

208417
B48+156
35B+126

177418

409+23
837:+220
470+190
4962243
416+358
660+50
308+20
709+232
4541168
301+43

Zohdy et al 3¢

Hsiao et al.%
Age<30 years
Age 30-39 years

Age A+ years

2011
2011

52

ot

Microsurgical
Microsurgical

3791206

418+21
422413
A01+19

4504170

511425
481+25
A74+32

MNA
MNA

Hsiao af al %

Abdel-Meguid et al.®
Varicocele infertile treatment
Varicocele infertile control
Varicocele fertile control
Mormal contral

59

66
33
33
33

Microsurgical
Microsurgical

308+7

3471132
340+128
3971165
505150

418+1%

309199
350+126F
3924154¢

MNA

<0.0001

<0.0001
0.07
0.56

*Serum testosterone values reported in units other than ng dL-* have been converted to facilitzte comparizons; *Results for each age group reported as significant in the cited paper,
but P values wers not provided; =This group did not receive varicocelectomy. s.d.. standard dewiztion: NA: data not available

Pastuszak & Wang, Asian J Androl, 2015;17:659-667




MeAéTec oe aoBeveic pe aopapn duomeppia &
KIpOOKAAN

¢ Eugpdvion omepparo wdpiwyv gTo oTEpUA
aCwooTEPUIKWY doOEeVWY e O1aKOTIH

OﬂspUGTOYEZVSOﬂC o€ TEAIKO 0TAOdIO
GUTHQ UETG Tn 5I0peu}0n KlpOOKnAnC Varicocele repair in non-obstructive azoospermia.
IPCI’ K. et al. J. Urol. 2009;182: 1500-1505 Retumn of sperm
Esteves, S. C. & Glina, S. Int. Braz. J. 2005;Urol. 31:541-548 Reference to the ejaculate  Pregnancy rate
Czaplicki, 1979 (34) 12/33 (34%) /33 (9%)
’ ¢ AU&HOT\ NG TTIGGVOTHTGC GVGKTY\O'HC Madtheuws, 1995 (36) 2 - :
omeppaTolwdapiwy He Th Ployia peTd Th ot 2001 (511
010pOwaon TNG KIPGOKNANG g€ agBeveic Schisgel 2004 (33 oo B A e
oV TTapEpEIvay alwooTEPHIKOI Estoves, 2005 (53) 1T @T%) 117 (6%)
Inci, K. et al. J. Urol. 2009;182: 1500-1505 Gal, 2008154) o5, 1araz Eﬁ::f 4a (12%)
Esteves, S. C,, Miyaoka, R. & Agarwal, A. F'asqu-ah;tm. L’H.Ibﬁ:l-?} /o7 1..1-..1-"":|F 1/33 M-:.-:}
Int. Braz. J. Urol. 2011;37: 570-583 Ishikawa, 2007 {42) 5 o6 (0%)
Lee, 2007 (43) % 1/19 (5%)
% A0gnon Tng mBaveThTag JwvTaviy Vil 2000 (48) 451 @8%)  2/51@%)
VEVVY\O’CWV Kl HEIWOH TNG O'UXVOTHTGC Totals 119/327 (36%)  18/317 (6%)
GTl'O[bOAWV [.IETC( Tn 6lopewo.n TnC "0 |h. St..ld'.t r:-pc irt the outcome f:r::|=q..|=|t=-5p=r'T|| ntheejaculat to
K lp Oo KnAnC ! L;t:;:::::::..u it hsc\a:n: ﬂ:—{lip"ﬂi' In: :r::;d::.fuﬂ ;:- III::T;JJ
Esteves, S. C., Oliveira, F. V. & Bertolla, R. P. J. Urol. ohienel Alwrmage indications for vamencele reoain Femil Serd 3011
2010; 184:1442-1446 . :

Schlegel &Goldstein. Fertil Steril 2011



Report on varicocele and infertility:
a committee opinion

Practice Committee of the American Sodety for Reproductive Medicine and the Society for Male
Reproduction and Urology

American Society for Reproductive Medicine and Society for Male Reproduction and Urology, Brimingham, Alabama

This document discusses the evaluation and management of varicoceles in the male partners of infertile couples, and presents the con-
troversies and recommendations regarding this condition. This document replaces the ASEM Practice Committee document titled
“Report on Varicocele and Infertility,” last published in 2008, and was developed in conjunction Ey E
| Use your smartphone

5 to scan this QR code

with the Society for Male Reproduction and Urology (Fertil Steril 2008;90:5247-9). (Fertil Ster-
il® 2014;102:1556-60. ©2014 by American Society for Reproductive Medicine.)

Earn online CME credit related to this document at www.asrm.org/elearn : and connect to the

discussion forum for

Discuss: You can discuss this article with its authors and with other ASRM members at http:// E# s griicle now.*
fertstertforum.com fasrmpraccom-varicocele-infertility/ -

* Download a free QR ode scammer by searching for SOR
scame” I your smaiphone’s app sore ar app marketplace.

DETECTION OF CONCLUSIONS
VARICOCELES

¢ Treatment of a clinically palpable varicocele may be offered

to the male partner of an infertile couple when there is
INDICATIONS FOR TREATMENT OF A evidence of abnormal semen parameters and minimal/no
VARICOCELE identified female factor, including consideration of age
and ovarian reserve.

MANAGEMENT CONSIDERATIONS In vitro fertilization with or without ICSI may be considered

the primary treatment option when such treatment is
TREATMENT OF VARICOCELES required to treat a female factor, regardless of the presence
of varicocele and abnormal semen parameters.

The treating physician's experience and expertise,
RESULTS OF VARICOCELE TREATMENT including evaluation of both partners, together with the

FOLLOW-UP EVALUATION options available, should determine the approach to varico-
cele treatment.
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ASRM Practice Committee, Fertil Steril 2014;102:1556-60
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Kogan et al, 2011
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MovIun avTIETWMION TNG
unoyovmon}\mq JE TN O10pBwon
TNG KIPOOKNAN

YmoponBoupevn

Avamapaywyh

e MeyaAn nAikia GUVTPOPOU
e [UVaIKEIOC NApAYoVTaAC
UMOYOVIUOTNTAG

N16pBwaon KIpgoKAANC

Tpiv Thv YA

® Mn anoppakTIKr
alwoonepia

UHEPIJGTOCOJGPIU)V EAGTTWON KIVOUVOU
OTNV EKOMNEPHATION anofBoAwv



[MapakoAouBnon YETA TNV AVTIMETWRICN TNC
KIPOOKNANG

o 'EAeyXOC VId NApApovi N
UNOTPOMN KIPOOKNANG

® >neppodiaypappa ava 3unvo

yia 1 xpovo rn Mexp! va
EMITEUXOEI EyKUPOGUVN

e EvoounTpia CRNEPUATEYXUGCN N
YA o€ NEPINTWON MOU OEV
EMITEUXBEI EYKUPOOUVN PETA
TNV eEnITuxn O10pBwan TNG



>UpnepaocpaTa

e [lapa TIC no)\uclpleusq psAEqu N CIITIOI'ICIGOYEVEICI & N
nabo@uaioAoyia TNE KIPGOKNANG OEV £XOUV AKOMN
NANPWC OIEUKPIVIOTEI.

® YNapyouv akOUn avTIKPOUOMEVEC anOWEIC 00OV apopd
TN XPNOINOTNTA TNG AVTILETWMIONG TNC

e [lapa ToO YEYOVOC OTI N 6|opeooor] TNC KIPOOKNANCG 0ONYEI
o€ auEnon TOU psyseouq TWV OPXEWV Kal Bs)mwon TWV
NAPAPETPWY TOU onsppaToq N xpnomomm TNG OTNV
eNITEVUEN MEANOVTIKNG MATPOTNTAC OEV EXEI AKOMN
TEKUNPIWOEI



