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ABSTRACT

Objectives: In this review we will describe the testicular vessels anatomy and the
implications of these vessels in surgical treatment of high undescended testis.
Material and Methods: We performed a narrative review of the literature about the role
of the testicular arteries anatomy in the treatment of high undescended testis. We also
studied two human testes to illustrate the testicular vascularization.

Results: Each testis is irrigated by three arteries: testicular artery (internal spermatic
artery), a branch of the right aorta; deferential artery (vasal artery), a branch of the
inferior vesicle artery that originates from the anterior trunk of internal iliac artery and
cremasteric artery (external spermatic artery), a branch of the inferior epigastric artery.
There are important communications among the three arteries with visible anastomotic
channels between the testicular and deferential arteries.

Conclusions: Laparoscopic transection of the testicular vessels by dividing the spermatic
vessels (Fowler-Stephens surgery) is safe in patients with high abdominal testis due to
the great collateral vascular supply between testicular, vasal and cremasteric arteries;
also, two-stage Fowler-Stephens orchiopexy appears to carry a higher rate of success
than the single stage approach.
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Studies show that, in Europe, the percen-

INTRODUCTION

Cryptorchidism is the consequence of lack
or insufficiency of the process of testicular des-
cent taking place during fetal life (1). Undescen-
ded testis is one of the most common genital di-
seases identified at birth and the most common
surgical problem in pediatric urology. The main
justification for treatment is to reduce the increa-
sed risks of infertility, testicular malignancy, and/
or torsion/trauma as well as inguinal hernia asso-
ciated with the undescended testis (2).

tage of individuals with cryptorchidism ranges
from 2% to 8%, 6% in the United Kingdom (3).
According to some papers, 2% to 8% of full-term
newborns have one or both testes not descended
at birth (4, 5). Goel (6) reports a percentage betwe-
en 1% and 4% in full-term newborns and 30% in
preterm infants.

Approximately 20% of the cryptorchid
testes are non-palpable (7, 8). A subset of these
patients may represent a surgical challenge once
identifying the correct location of the undescen-
ded testis is important to select the proper surgical
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treatment. The non-palpable testis may be intra-
-abdominal and thus associated with either an
open or closed internal inguinal ring. Alternative-
ly, some testes may migrate back and forth across
the internal inguinal ring thus being palpable on
first exam but not on subsequent exam and are
referred as peeping testes. The testis may also be
completely absent or atrophic (9).

In this review we will describe the testicular
vessels anatomy and the implications of these ves-
sels in surgical treatment of high undescended testis.

MATERIAL AND METHODS

In this study we carried out a review
about the role of the testicular arteries anatomy
in the treatment of high undescended testis. We
analyzed papers published in the past 60 years on
Pubmed, Embase and Scielo databases searching
by key the following expressions: “Undescended
testis”, “Cryptorchidism”, “Fowler-Stephens Sur-
gery”, “High undescended testis”, “Testicular ar-
tery”, “Cremasteric artery” and “vasal artery”. In
this review we found several papers, but we inclu-
ded only papers published in English and excluded
case reports, editorials, and opinions of specialists.

We also studied two human fetuses (one
with 20 weeks post conception and the second with
32 weeks post conception) to illustrate the testicu-
lar vascularization. The fetuses were well preserved
and have been demised due to spontaneous or in-
duced abortion. The gestational age of the fetuses
was determined in weeks post conception (WPC)
according to the foot-length criterion, which is cur-
rently considered the most acceptable parameter to
estimate the fetal gestational age (10-12).

After measuring the fetuses, microvascu-
lar silicone rubber resin (red or white) was injected
through the thoracic aorta to fill the arterial tree.
The testes were identified and the vessels were dis-
sected under low magnification using a surgical
microscope. (Figure-1)

RESULTS

In 2014, the American Urologic Associa-
tion (AUA) guidelines for evaluation and treatment
of cryptorchidism were published and recommended

that: 1) at initial evaluation a complete gestational
history of all boys suspected of cryptorchidism must
be obtained; 2) the testicles should be palpated at
each recommended well-child visit for appropriate
quality and position; 3) all infants who are found to
have cryptorchidism at birth and who do not have
spontaneous descent by age of 6 months (corrected
for gestational age) must be referred to a surgeon
for appropriate evaluation; 4) all boys with a possi-
ble new diagnosis of acquired cryptorchidism after 6
months of corrected gestational age be referred for
possible surgical correction; 5) any phenotypic male
newborns with bilateral non-palpable testes be re-
ferred for evaluation of possible disorder of sexual
development (DSD); 6) ultrasound and other imaging
studies (which are rarely sensitive diagnostic tools)
not be ordered prior to referral to a surgical specialist;
7) severe proximal hypospadias and cryptorchidism
alert the provider to assess for DSD; 8) a boy who
is found to have bilateral non-palpable testes and
who does not have congenital adrenal hyperplasia,
Miillerian inhibiting substance, or other additional
hormones be tested to evaluate for anorchia; and 9)
at least annual physical exams be used to assess for
secondary ascent in boys found to have retractile
testicles (2).

Current guidelines recommend orchidope-
xy during the first year of life; however, this see-
ms not to be implemented in practice. Currently,
only a small proportion of boys with undescended
testicles are operated upon during their first year
of life. The level of knowledge in attending phy-
sicians remains in need of improvement (13). The
recommended age for orchidopexy was reduced to
below 1 year based on findings of germ cell loss in
the undescended testicle at 1 to 2 years of age and
findings that orchidopexy performed at 9 mon-
ths compared with 3 years had a more significant
beneficial effect on the growth of the previously
undescended testicles (2).

The purpose of surgical treatment is the
placement of the testis in the scrotum without
atrophy or recurrence (14). In case the testicles
are not palpable, laparoscopic, or open surgical
exploration is necessary, allowing to identify the
morphology and anatomical locations of the tes-
tis, deferens and testicular vessels to select the
most appropriate surgical technique for treatment.
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Figure 1 - The figure shows the two human fetuses studied with the microvascular silicone rubber resin technique. A) The
figure shows a fetuses with 32 weeks post-conception injected through the thoracic aorta with a microvascular silicone
rubber red resin to fill in the arterial tree; B) After the injection the fetuses were dissected under low magnification using
a surgical microscope and in this figure we can observe the right testis (T) in scrotal position and the testicular artery (1)
and the external iliac artery (2); C) In the same fetuses the testis (T) was resected and we can observe the vassal artery (1),
E- Epididymis and D) In this figure we can observe a fetus of the 2nd gestational trimester with the testis (T) in abdominal
position, near the internal ring injected with the with rubber silicone resin, the testicular artery (1) is easily identified.

Laparoscopy has an advantage over open surgery
as it better identifies the anatomy, viability, and
location of the impalpable testis (15).

Testicular Arteries

Regardless of the surgical technique used,
preservation of an adequate arterial supply for the
testis is crucial for successful orchiopexy to ensure
normal testicular size and texture. The anatomy of
testicular arteries is very important in the success
of the surgical procedures.

10

The vascularization of the XX and XY go-
nads is a highly dynamic process. The XY gonad
recruits and patterns vasculature by a novel remo-
deling mechanism beginning with the breakdown
of an existing mesonephric vessel. The gonads are
highly vascularized and they present an important
collateral circulation since the beginning of deve-
lopment (16).

Each testis is irrigated by three arteries:
testicular artery (internal spermatic artery), a
branch of the right aorta; deferential artery (va-
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sal artery), a branch of the inferior vesicle artery
that originates from the anterior trunk of internal
iliac and cremasteric arteries (external spermatic
artery), a branch of the inferior epigastric artery
(Figure-2). These three arteries penetrate the organ
in the mediastinal region providing ample com-
munication (17-19).

Modifications in the position and anatomy
of the testicular arteries during the process of tes-
ticular migration needs to be related. The testicular
migration has two phases: the abdominal and the
inguinoscrotal stages (20-22). During the abdomi-
nal stage testes migrate from the abdomen to the
internal inguinal ring. This process begins around
the 8th WPC and lasts until the 15th WPC. The se-
cond stage (inguinoscrotal stage) is the transition

Figure 2 - Schematic drawing showing the testicular
vascularization during the human fetal period. We can
observe the testis situated in abdominal position and the
three arteries that irrigated the gonad, 1- testicular artery,
2- vassal artery, 3- cremasteric artery, A- Aorta artery and
IVC- Inferior vena cava.
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of the testes through the inguinal canal until their
definitive arrival in the scrotum (19, 23). Distally,
the gubernaculum approaches the inguinal re-
gion (Figure-3). During this stage, after the testes
crosses the external inguinal ring the gubernacu-
lum migrates across the pubic region to reach the
scrotum (24, 25). The passage of the testis through

Figure 3 - The figure shows a male fetus with 15 weeks
post-conception with both testes situated in the abdomen.
The abdominal wall was dissected to show the position of
the left testis (T) above the internal ring, G- gubernaculum
testis and E- Epididymis.

the inguinal canal occurs very quickly, between 21
and 25 WPC, and the testicular migration process
completes around the 30th week post conception
(26). In Figure4 we show the chronology of testicu-
lar migration and the arterial branches of the testis
when the testis is in high abdominal position, near
the inguinal ring and in scrotum.

In an interesting anatomical study in
cadavers and undescended testis, using the in-
jection-corrosion casting technique, it was de-
monstrated for all testes studied, including the
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Figure 4 - Schematic drawing showing the steps of testicular migration and the testicular arteries. A) Testis (T) in high abdominal
positon, we can observe that the testicular artery (1) is short and the vasal artery (2) and cremasteric artery (3) are longer; B)
Testis in abdominal position near the internal inguinal ring and C) Testis in scrotal position, G- gubernaculum, A- Aorta Artery

and IVC- Inferior Vena Cava.

undescended ones, had testicular, they presented
deferential and cremasteric arteries (27). This stu-
dy shows that exists an important communication
among the three arteries with visible anastomotic
channels between the testicular and deferential
arteries. This important paper suggested that the
concept of high ligation of the testicular artery is
valid to preserve vascularity to the testis during
the vascular transection orchiopexy (27).

In an experimental study with 32 human
fetuses (64 testis), the authors studied the testicu-
lar vascularization in fetuses with the testis in ab-
dominal position (28). The authors demonstrated
23.4% of testes have 2 arteries (1 testicular and 1
deferential), 71.9% have 3 arteries (1 testicular, 1
deferential and 1 cremasteric) and only 4.7% of
the testes had 4 arteries (1 testicular, 2 deferentials
and 1 cremasteric or 2 testiculars, 1 deferential
and 1 cremasteric). This important paper conclu-
ded that the fetal testicle is always irrigated by at
least 3 arteries (testicular, cremasteric and defe-
rential) in almost 80% of cases and in the other
20% of the cases there were only 2 arteries irri-
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gating the abdominal testis, an important infor-
mation to the surgery of high undescended testis.
Figure-5 shows the anatomical variations showed
in this important paper.

Knowledge about the anatomy of the veins
that drain the testes is clinically important. The testes
are drained by the pampiniform venous plexus, whi-
ch in the region of the deep inguinal ring originates
the testicular veins. The left testicular vein opens into
the left renal vein and the right testicular vein opens
directly into the inferior cava vein (29).

Fowler-Stephens Surgery

Today, the laparoscopic approach to the
inguinal and intra-abdominal non-palpable tes-
ticles is the first choice of most surgeons (30),
it allows an accurate identification of testicular
location, spermatic funiculus characteristics and
epididymis. It is one of the safest methods for the
confirmation of unilateral cryptorchidism, depen-
ding directly on the experience of the surgeon and
the availability of specialized material for its rea-
lization in young children (31).
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Orchidodopexy in patients with intra-ab- ~ When performed open, a medial inguinal incision
dominal testicles is applied using one out of three  is made from the anterosuperior iliac spine to the
surgical techniques: conventional orchiopexy, la-  external oblique fascia allowing exploration of the
paroscopic orchiopexy, Fowler-Stephens orchio-  peritoneal cavity. The advantages of performing the-
pexy at one stage, and Fowler-Stephens orchiope-  se techniques by laparoscopy include improved vi-

xy in two stages. In the three types of techniques,  sualization, extensive vascular dissection capacity at
the surgery consists of locating the testis, dissecti-  vessel origin, lower morbidity, and ability to create
sing it near the spermatic cord, obtaining free ten-  a medial inner ring for the lower epigastric vessels,
sion, and then repositioning it near the scrotum.  also performing a direct course to the scrotum (32).

Figure 5 - Testicular vascularization variations in fetuses with the testis in abdominal position. A) Schematic
drawing showing the most frequent arterial pattern of testicular vascularization - Testis (T) has three
arteries: Testicular (1), Deferential (2) and Cremasteric (3); B) Schematic drawing showing testicular
vascularization with four arteries, we can observe an anatomical variation - presence of a second testicular
artery (4) originated at the aorta artery; C) Schematic drawing showing testicular vascularization with four
arteries, we can observe an anatomical variation - presence of a second vasal artery (5) originated at the
internal iliaca artery and D) Schematic drawing showing testicular vascularization with two arteries only,
the testicular artery and vasal artery, the cremasteric artery is not present, A- Aorta artery, T- Testis.
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Fowler and Stephens in 1959 show the
vascular supply of the testes applied in the surgi-
cal treatment of high undescended testis and sho-
wed an important collateral circulation through
the deferential artery and the cremasteric artery
(33). In this important paper the authors showed
some points where the arteries have communica-
tions (Figure-6).

Fowler-Stephens orchiopexy, both in one
and two stages, is adopted when the testis is lo-
cated high and the testicular vessels are too short
to be fixed in the scrotum. The vessels are ligated
and the blood supply to the testis preserved via
collateral circulation and proceeding with the re-
positioning and fixation of the testis (34). In the
one-time Fowler-Stephens technique, the ligature
and fixation of the testis are performed in a single
surgical time, while in the two-stage, the first pha-
se of the surgical treatment is performed to ligate
the testicular vessels and in a second surgery, three
to six months after the first surgical time, the tes-
tis is repositioned and fixed to the scrotal pouch
(35, 36). Whenever possible, primary orchiopexy

is adopted, which has the highest efficiency rate.
Comparing the two Fowler-Stephens techniques,
the two-step technique has higher success rates
(36, 37).

According to Igarashi (38), in a study
with seventy-two impalpable testes diagnosed in
68 patients, it is recommended starting inguinal
exploration for impalpable testis, considering the
relatively low incidence of high abdominal testis.
When an extra-abdominal testis is not detected,
transinguinal laparoscopic scanning should be in-
dicated.

Geuvbashian et al. (39) reported in their
study a high success rate after surgical manage-
ment of non-palpable testicles regardless of tech-
nique. The rate of testicular atrophy is similar in
both artery preservation and SF for non-palpable
testis. There is no significant difference between
1- and 2-stage FSO. In 2019, Abouheba et al. (40),
evaluated the short-term clinical outcome of the
new Shehata laparoscopic tensile stretching tech-
nique for abdominal testis. They concluded that
this new Shehata technique is safe, easy and con-

Figure 6 - Testicular arteries pattern showed in the original Fowler-Stephens paper (x). A) Schematic drawing showing the
vascular supply of the testis, we can observe an important collateral circulation (*) through the Testicular artery (1) and
deferential artery (2), 3- Vas deferens; B) Schematic drawing showing the place of ligature of testicular vessels (*) in Fowler-

Stephens surgery, T- testis, E- Epididymis.
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venient. They observed that neither the internal
hernia complicated the traction period, nor testi-
cular atrophy (due to undue tension) complicated
traction or follow-up periods. Thus, they reported
that it is a good alternative to staged Fowler-Ste-
phens orchiopexy, which entails a risky division
of testicular vessels.

In an interesting study with patients un-
dergoing a second-stage FS procedure the authors
photographed prior to pexy of the testis in the
Dartos pouch. The photographs were evaluated for
the extent of vascular collateralization between
gubernacular, deferential and the ligated sperma-
tic artery, and concluded that exists an important
collateral communication between the cremasteric
and deferential vessels at second-stage FS proce-
dure (41).

Braga et al. (42) showed that the guber-
naculum sparing laparoscopic orchiopexy is a
feasible alternative to conventional laparoscopic
Fowler-Stephens orchiopexy. This study conclu-
ded that this technique preserves an additional
vascular supply to the testis (cremasteric, vessels
and deferential arteries) during the laparoscopic
orchiopexy.

Orchiectomy is adopted in cases of unila-
teral cryptorchidism in which the affected testis
is atrophic, there is atresia or small length of the
vas deferens, the testicular veins are located in the
retropertium because they are too short or in the
presence of intra-abdominal testis in the posto-
perative pubescent patients, associated with the
contralateral testis without anatomical and mor-
phological alterations (36). However, in post-pu-
bescent children, there is controversy regarding
the adoption of this approach as it would impair
the patient’s quality of life and increase the risk of
postoperative mortality, with consensus in cases
of increased risk of testicular neoplasia (43, 44).

CONCLUSIONS

Preservation of an adequate arterial sup-
ply for the testis is crucial for successful orchio-
pexy to ensure normal testicular size and texture
so the anatomy of testicular arteries is very im-
portant to success of the surgical procedures. La-
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paroscopic transection of the testicular vessels by
dividing the spermatic vessels (Fowler-Stephens
surgery) is safe in patients with high abdominal
testes because the great collateral vascular supply
between testicular, vasal and cremasteric arteries,
and two-stage Fowler-Stephens orchiopexy appe-
ars to carry a higher rate of success than the single
stage approach.

CONFLICT OF INTEREST

None declared.

REFERENCES

1. Grinspon RP, Gottlieb S, Bedecarrds P, Rey RA. Anti-Miillerian
Hormone and Testicular Function in Prepubertal Boys With
Cryptorchidism. Front Endocrinol (Lausanne). 2018; 9:182.
Smith SC, Nguyen HT. Barriers to implementation of
guidelines for the diagnosis and management of undescended
testis. F1000Res. 2019; 8:F1000 Faculty Rev-326.

Cho A, Thomas J, Perera R, Cherian A. Undescended testis.
BMJ. 2019; 364:1926.

Braz, Albany. Anomalias da migracdo testicular em Pediatria
/ Anomalies of testicular migration in Pediatrics Pediatr.
2013;49. [Internet] Available at. <https://pesquisa.bvsalud.
org/portal/resource/pt/lil-691705?lang=pt%3E>

Virtanen HE, Cortes D, Rajpert-De Meyts E, Ritzén EM,
Nordenskjold A, et al. Development and descent of the testis
in relation to cryptorchidism. Acta Paediatr. 2007; 96:622-7.
Goel P, Rawat JD, Wakhlu A, Kureel SN. Undescended
testicle: An update on fertility in cryptorchid men. Indian J
Med Res. 2015; 141:163-71.

Abaci A, Gath G, Anik A, Bober E. Epidemiology, classification
and management of undescended testes: does medication
have value in its treatment? J Clin Res Pediatr Endocrinol.
2013; 5:65-72.

Gill B, Kogan S. Cryptorchidism. Current concepts. Pediatr
Clin North Am. 1997; 44:1211-27.

Geuvbashian G, Jednak R, Capolicchio JP, EI-Sherbiny M.
Outcome of surgical management of non-palpable testes.
Urol Ann. 2013; 5:273-6.

Hern WM. Correlation of fetal age and measurements
between 10 and 26 weeks of gestation. Obstet Gynecol.
1984; 63:26-32.

10.



11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

IBJU | TESTICULAR ARTERIES ANATOMY APPLIED TO FOWLER-STHEPHENS SURGERY

Mercer BM, Sklar S, Shariatmadar A, Gillieson MS, D’Alton
ME. Fetal foot length as a predictor of gestational age. Am J
Obstet Gynecol. 1987; 156:350-5.

Platt LD, Medearis AL, DeVore GR, Horenstein JM, Carlson
DE, Brar HS. Fetal foot length: relationship to menstrual
age and fetal measurements in the second trimester. Obstet
Gynecol. 1988; 71:526-31.

Boehme P, Geis B, Doerner J, Wirth S, Hensel KO.
Shortcomings in the management of undescended testis:
guideline intention vs reality and the underlying causes -
insights from the biggest German cohort. BJU Int. 2018;
122:644-53.

Henna MR, Del Nero RG, Sampaio CZ, Atallah AN, Schettini
ST, Castro AA, et al. Soares BG. Hormonal cryptorchidism
therapy: systematic review with metanalysis of randomized
clinical trials. Pediatr Surg Int. 2004; 20:357-9.

Aggarwal H, Kogan BA, Feustel PJ. One third of patients with
a unilateral palpable undescended testis have a contralateral
patent processus. J Pediatr Surg. 2012; 47:1711-5.
Coveney D, Cool J, Oliver T, Capel B. Four-dimensional
analysis of vascularization during primary development
of an organ, the gonad. Proc Natl Acad Sci U S A. 2008;
105:7212-7.

Kirsch AJ, Escala J, Duckett JW, Smith GH, Zderic SA,
Canning DA, et al. Surgical management of the nonpalpable
testis: the Children’s Hospital of Philadelphia experience. J
Urol. 1998; 159:1340-3.

Song JQ, Bai DS, Hao CS, Wang HY, Qiu Y, Niu ZS, et
al. [Clinical efficacy of two-staged Fowler-Stephens
laparoscopic orchidopexy in the treatment of children
with high cryptorchidism]. Zhonghua Yi Xue Za Zhi. 2020;
100:3520-4.

Stedman F, Bradshaw CJ, Kufeji D. Current Practice and
Outcomes in the Management of Intra-abdominal Testes.
Eur J Pediatr Surg. 2015; 25:409-13.

Heyns CF, Hutson JM. Historical review of theories on
testicular descent. J Urol. 1995;153 (3 Pt 1):754-67.
Backhouse KM. Embryology of testicular descent and
maldescent. Urol Clin North Am. 1982; 9:315-25.

Heyns CF. The gubernaculum during testicular descent in the
human fetus. J Anat. 1987; 153:93-112.

Frey HL, Rajfer J. Role of the gubernaculum and
intraabdominal pressure in the process of testicular descent.
J Urol. 1984; 131:574-9.

Favorito LA, Costa SF, Julio-Junior HR, Sampaio FJ. The
importance of the gubernaculum in testicular migration
during the human fetal period. Int Braz J Urol. 2014; 40:722-9.

16

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

Favorito LA, Sampaio FJ, Javaroni V, Cardoso LE, Costa WS.
Proximal insertion of gubernaculum testis in normal human
fetuses and in boys with cryptorchidism. J Urol. 2000; 164
(3 Pt1):792-4.

Sampaio FJ, Favorito LA. Analysis of testicular migration
during the fetal period in humans. J Urol. 1998; 159:540-
2.

Yalgin B, Komesli GH, Ozgdk Y, Ozan H. Vascular anatomy
of normal and undescended testes: surgical assessment
of anastomotic channels between testicular and deferential
arteries. Urology. 2005; 66:854-7.

Sampaio FJ, Favorito LA, Freitas MA, Damido R, Gouveia E.
Arterial supply of the human fetal testis during its migration.
J Urol. 1999; 161:1603-5.

Favorito LA, Costa WS, Sampaio FJ. Applied anatomic study
of testicular veins in adult cadavers and in human fetuses.
Int Braz J Urol. 2007; 33:176-80.

Thorup J, Cortes D. Surgical Management of Undescended
Testis - Timetable and Outcome: A Debate. Sex Dev. 2019;
13:11-19.

Longui CA. Diagnoéstico e tratamento do criptorquismo
[Cryptorchidism: diagnosis and treatment]. Arg Bras
Endocrinol Metabol. 2005; 49:165-71.

Elyas R, Guerra LA, Pike J, DeCarli C, Betolli M, Bass J, et
al. Is staging beneficial for Fowler-Stephens orchiopexy? A
systematic review. J Urol. 2010; 183:2012-8.

Fowler R, Stephens FD. The role of testicular vascular
anatomy in the salvage of high undescended testes. Aust N Z
J Surg. 1959; 29:92-106.

Alagaratnam S, Nathaniel C, Cuckow P, Duffy P, Mushtaq I,
Cherian A, et al. Testicular outcome following laparoscopic
second stage Fowler-Stephens orchidopexy. J Pediatr Urol.
2014; 10:186-92.

Agarwal PK, Diaz M, Elder JS. Retractile testis--is it really a
normal variant? J Urol. 2006; 175:1496-9.

Kolon TF, Herndon CD, Baker LA, Baskin LS, Baxter CG,
Cheng EY, et al. Evaluation and treatment of cryptorchidism:
AUA guideline. J Urol. 2014; 192:337-45.

Elzeneini WM, Mostafa MS, Dahab MM, Youssef AA,
AbouZeid AA. How far can one-stage laparoscopic Fowler-
Stephens orchiopexy be implemented in intra-abdominal
testes with short spermatic vessels? J Pediatr Urol. 2020;
16:197.61-197.e7.

Igarashi A, Kikuchi K, Ogushi K, Hasegawa M, Hatanaka M,
Fujino J, et al. Surgical exploration for impalpable testis:
Which should be first, inguinal exploration or laparoscopic
abdominal exploration? J Pediatr Surg. 2018; 53:1766-9.



39.

40.

41.

42.

IBJU | TESTICULAR ARTERIES ANATOMY APPLIED TO FOWLER-STHEPHENS SURGERY

Geuvbashian G, Jednak R, Capolicchio JP, EI-Sherbiny M.
Outcome of surgical management of non-palpable testes.
Urol Ann. 2013; 5:273-6.

Abouheba MAS, Younis W, Elsokary A, Roshdy W, Waheeb
S. Early Clinical Outcome of Staged Laparoscopic Traction
Orchidopexy for Abdominal Testes. J Laparoendosc Adv
Surg Tech A. 2019; 29:531-7.

Ellis R, Lahiri R, Mahomed A. Mapping testicular blood
supply in gubernaculum-sparing second-stage Fowler-
Stephens procedure. Surg Endosc. 2014; 28:3158-61.
Braga LH, Farrokhyar F McGrath M, Lorenzo AJ.
Gubernaculum Testis and Cremasteric Vessel Preservation
during Laparoscopic Orchiopexy for Intra-Abdominal Testes:
Effect on Testicular Atrophy Rates. J Urol. 2019; 201:378-85.

17

43.

44,

Chung JM, Lee SD. Individualized Treatment Guidelines for
Postpubertal Cryptorchidism. World J Mens Health. 2015;
33:161-6.

Daher P, Nabbout P, Feghali J, Riachy E. Is the Fowler-
Stephens procedure still indicated for the treatment of
nonpalpable intraabdominal testis? J Pediatr Surg. 2009;
44:1999-2003.

Correspondence address:

Luciano Alves Favorito, MD, PhD

Rua Professor Gabizo, 104/201

Tijuca, Rio de Janeiro, RJ, 20271-320, Brasil
Fax: + 55 21 3872-8802

E-mail: lufavorito@yahoo.com.br





