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Abstract: The purpose of this work is to show the importance of the testicular artery and the deleterious effects of its injury 

from a literature review. There were 75 papers relating the testicular vascularization during the period from 1949 to 2017, 

coming from base electronic data. The corresponding articles concerned retrospective and prospective studies, review articles 

published in journals with editorial board, reading and science committee. These articles were written in French and English. 

The results show the success rate of the Fowler-Stephens orchidopexy was varied. The testicular artery maintains testicular 

thermoregulation, has an endocrine and nutrition roles, besides it was the artery of fertility. The intratesticular anastomoses 

weren’t seen between the testicular, cremasteric and differential arteries to rats, human and other mammalians. The testicular 

artery is the only artery that irrigates the testicular parenchyma. However, studies have observed extratesticular 

communications between the testicular, deferential and cremasteric arteries. In conclusion, the testicular artery is the main 

artery providing blood supply to the testicle. This artery plays an important role from a physiological point of view. Its lesions 

have important consequences on the functional and structural future of the testicle. This invites the strict respect of this artery 

during surgery spermatic cord or its environment.  
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1. Introduction 

Cryptorchidism is defined as stopping the migration of the 

testis at any point from its normal path between the lumbar 

region where he form and scrotum where it should be at birth 

through the inguinal canal [7, 9, 18].  

It’s the most common birth defects of boy to the uro-

genital sphere [7, 9, 18] with a rate of 3.5% [18].  

Several causes may be at origin of cryptorchidism. This is 

fetal exposure to pesticides [1, 15] of a drinking during 

pregnancy [28, 44]. The mechanical barriers to migration are 

linked to flight inguinal canal, spermatic vessels too short, 

fibrous obstruction scrotal hole [18]. Another cause may be 

of central origin, due to a lack of gonadotropin secretion 

from the pituitary and genetic factors [7].  

The diagnosis takes into account the vacuity of a bursary 

found during the exam where palpation is performed in 

children. Additional tests are carried out by dosing of 

testosterone and abdominal exploration ultrasound, computed 

tomography (CT) and magnetic resonance imaging (MRI) 

[7].  

Affected individuals often have a lower fertility to normal 

[7, 67]. Some recent studies calculated relative risk of 

testicular cancer from 2.75 to 8 in boys with cryptorchidism 

[69, 73]. Histologically, are non-palpable testicles or intra-

abdominal position are related to a serious loss of the cells 
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germina [67].  

Medical treatment with human chorionic gonadotropin 

(HCG) or luteinizing hormone releasing hormone (LHRH) 

can help testicular descent if there is no mechanical 

obstruction as cause cryptorchidism. However, the reported 

success rates vary greatly (9 to 62%) [51]. Regarding the 

surgical treatment, orchidopexy is the reference treatment 

whose practice before 2 years even also before 1 year can 

reduce the risk of infertility and testicular cancer [7].  

In 1959, Fowler and Stephens described an orchidopexy 

method which consists of the surgical lowering of the testis 

in the scrotum for the treatment of abdominal 

cryptorchidism. The Fowler-Stephens technique was initially 

described to treat intra-abdominal testicle when testicular 

artery and veins are too short to allow a good lowering in the 

scrotum. It involves high ligation spermatic vessels while 

maintaining the normal way of lowering in the inguinal 

canal. The distal gubernaculum attachements and collateral 

vessels of the anal inguinal floor remain intact. This 

preserves the blood approvisionment which is then provided 

by the development of collateral circulation through the 

extratesticular anastomoses between deferential and 

cremasteric arteries [21].  

Despite its widespread use today [7, 9, 21], in 1959 

Stephen and Fowler reported a significant risk of testicular 

atrophy (50 to 100%). This fact would be attributable to the 

presence or absence and the permeability of anastomotic 

vessels that ensure the viability of the testicle through the vas 

deferens artery [4, 17, 34, 70].  

So, a review of the literature is proposed to show the 

importance of testicular artery and the deleterious effects of 

the injury.  

2. Methodology of Literature Review 

Several studies on testicular vasculature during the period 

from 1949 to 2017 were identified and grouped into 5 classes 

of studies that have examined:  

- the success rate of the Fowler-Stephens technique,  

- the physiology role of testicular arteries,  

- the effect of ligation of the testicular artery,  

- the testicular collateral circulation concerning 

communications between testicular, deferential and 

cremasteric arteries;  

- and the intratesticular arteries courses. 

The articles were published in journals with editorial board 

to reading and scientific committee. The electronic databases 

were searched, included retrospective and prospective 

studies, articles of synthesis. These articles were written in 

French and English. Finally, 75 studies were retained.  

3. Results 

The success rate of Fowler-Stephens orchidopexy were 

discussed and reported success rates varied considerably. The 

testicular artery maintains testicular thermoregulation, has an 

endocrine role, nutrition and is the key input path. It has been 

described as the artery of fertility. Studies were indexed 

injury to the testicular artery to be responsible for a reduction 

of arterial flow to the testicle and its necrosis, of testicular 

atrophy and infertility. The intratesticular anastomoses 

weren’t observed between the testicular, cremasteric and 

differential arteries to rats, human and other mammalians. 

The testicular artery is the only artery that irrigates the 

testicular parenchyma. However, studies have observed 

extratesticular communications between testicular, 

deferential and cremasteric arteries.  

4. Discussion 

This section was discussed to show the importance of 

testicular artery and the deleterious effects of its injury.  

4.1. Success Rate of Fowler - Stephens Technique 

The technique of Stephen and Fowler is one or two 

surgical steps and aims to empower testicular vasculature. 

The first time abdominal is to bind (ligature) the testicular 

vessels. The vascularization will then be ensured by the 

development of a collateral circulation from the deferential 

and cremasteric arteries, as well as vessels of the 

gubernaculum, which are always long enough to allow the 

lowering of the testicle. The second operative time, 

performed a few months after the first procedure, is then to 

lower the testicle in the scrotum. 

The seat of the ligature is a principle for success of Fowler 

and Stephens technique. The two authors claim that ligation 

of testicular vessels should be done as far as the testis (high 

ligation) to ensure better collateral circulation [21]. However, 

this concept is questioned by Koff [33], demonstrating the 

contrary, the result is better if the ligation of vessels is as 

close to the testis (lower section). 

Ransley [58] showed a significant increase in the 

development of collateral circulation when the procedure is 

performed in two stages. Moreover, Lowell [40] in turn noted 

improvement in the results over time, noting that collateral 

circulation develops best if part of the peritoneum above the 

testicle is dissected leaving a portion attached to the vas 

deferens. Becker [5], by collecting the published results until 

1980, found 73% of success. On average, the success rate is 

approximately 70% and testicular viability depends on the 

collateral circulation [64]. 

Kirsch [32] reports a 25% incidence of testicular atrophy. 

In 2010, Elvas [19] reported that Fowler and Stephens 

orchidopexy in 2 stages seems to have a higher success rate 

than the approach time (85% against 80%). According to 

Bagga in 2017 [3] this success rate was 68.6%. 

Furthermore, studies have shown that surgical outcomes 

for the management of intra-abdominal testis were higher 

with laparoscopic orchidopexy preserving the testicular 

vessels compared to the Stephen-Fowler technique [20, 46]. 

In view of the above, we note that this technique is 

increasingly used although its effects are uncertain on the 

viability of the testis. 
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4.2. Physiological Roles of Testicular Arteries 

Several experimental studies, at the histofonctional level, 

testicular artery forms a dense internal arterial system which 

ensures the maintenance of thermoregulation of the testis 

with pampiniform plexus [8, 48, 68]. The arterial system has 

a role in nutrition and is the essential contribution pathway 

[13, 74] and causes a rhythmic variation of the arterial blood 

flow and helps regulate blood flow inside the testis [26]. The 

testicular artery has an endocrine role in the transfer of 

testosterone [47], the main male sex hormone which 

stimulates the development and testicular function [25, 37]. 

Furthermore, studies suggest that it is reflected artery fertility 

[34, 71].  

4.3. Effect Ligation of the Testicular Artery 

To evaluate the effect of ligation of the spermatic vessels, 

several experimental studies were performed on Wistar and 

Sprague-Dawley rats. 

It has been demonstrated in testicular regression weight 

[61], decreased blood flow and necrosis [49]. 

Another study conducted showed that these rats are made 

infertiles by this maneuver [31]. 

According to Masel [41], the high Fowler-Stephens 

ligation [21] respects transverse spermatico-deferential 

anastomosis, with virtually no risk of atrophic lesions of the 

testis in 70%. In contrast, a low ligature technique Koff [33] 

is the most common source of testicular atrophy and 

infertility; most likely by alteration of the above mentioned 

anastomoses that are usually located in supra-epididymal 

position [41]. 

The first two types of ligatures applied in rats resulted in a 

reduction in capillary blood flow in the male gonad [65] and 

a decrease in the population of testicular germ cells [66]. 

Other studies in 2004 [34, 70] have also shown that 

ligation of the testicular artery was responsible for over 50% 

of testicular lesions in rato n and over 90% in adults. 

4.4. Testicular Collateral Circulation 

The morphological studies that have examined the 

collateral circulation of the testis have instead focused their 

attention on the extratesticular distribution of deferential and 

cremasteric arteries then their extratesticular communications 

with the testicular artery [2, 23, 35, 38, 45, 59, 62, 70, 75]. 

So in 1949 Harrison [22] conducted a comparative study in 

Wistars rats and humans using angiography. The human 

testicle shows that the sum of the diameters of the 

cremasteric and deferential arteries is equal to the diameter of 

the testicular artery. The diameter of the deferential artery in 

the rat is equal to half of that of the testicular artery. The 

arterial connections between the tail of the epididymis and 

the lower pole of the testicle on the one hand and between the 

head of the epididymis and the testicle on the other. 

As a result, Harrison suggested that the application of the 

results of the division of testicular vessels in experimental 

animals should be done with reservation [23]. 

Later in 1967, [35] in the Sprague-Darley rats, the above 

method enabled to view extratesticular anastomoses between 

epididymal and testicular vessels. 

Similarly, spermatico-deferential anastomosis 

extratesticular was observed after dissection of the same 

species [70]. 

In 1984 [38], in humans, 51 X-rayed male gonads 

presented a communication between the testicular, 

cremasteric and deferential arteries. Large caliber 

anastomotic channels were also counted between the 

testicular and deferential arteries in 87% of cases. 

In 1990 [27], from 53 testicular specimens of the previous 

case, the spermatico-deferential anastomoses were observed 

near the head of the epididymis by angiography. 

Sampaio in another study in 1999 [62] dissected and 

injected silicone gum 64 testes human fetuses aged 13 to 33 

weeks. The three arteries (testicular, deferential and 

cremasteric) were found in 71.9% and the 2 arteries (testes 

and vas deferens) in 23.4% of cases. 

Raman [59] meanwhile, employed micro-ruler to measure 

the diameter of each artery in the spermatic cord 72 men in 

2004. The diameters of the arteries and deferential 

crémastérique range from 0.2 to 1.8 mm, respectively 0.1 to 

1.5 mm. That of the testicular artery area ranged from 0.2 to 

1.9 mm [59]. 

Artyukhin [2] in 2002 noticed that only intersystemic 

arterial anastomoses are found where the three vessels 

(testicular, cremateric and efferent duct) are braided near 

epididymis-efferent duct connection. He noticed that the role 

of these anastomoses in the maintenance of collateral 

circulation is negligible [2]. 

In 2005, [75] four undescended testes and normal were 

examined by vascular corrosion in human cadavers. They 

presented the testicular artery, deferential and cremasteric. 

The diameters of the 3 vessels were 1.7, 1.1 and 0.5 mm in 

the normal testicles, then 1.5, 0.7 and 0.6 mm in the case of 

undescended testes. Communication between the three 

arteries and that between the testicular and deferential 

arteries was illustrated in all the testicles. 

In 2008 [45], testicular arterial supply forty human 

samples has been studied from dissection, vascular corrosion 

and radiography. Observations show that the testicular artery 

descends bilaterally on a regular (85%) and tortuous (15%) 

course. The cremasteric artery resulted from the inferior 

epigastric artery and ended near the inferior pole of the 

testicle. She anastomosed with the testicular artery. The 

deferential artery resulted from the internal iliac artery. It 

ended with several branches near the mediastinum testis 

anastomosing with branches of the testicular artery [45]. 

Mong the identified studies on testicular vasculature, they 

who have performed at the testicular parenchyma did not 

mention the spermatico-deferential intratesticular 

anastomoses in rats [12, 16, 22, 24, 35, 47, 48, 70, 72], 

human [12, 22, 24, 27, 42, 52, 53] and other mammals [11, 

22, 24, 52, 53, 57]. Most of these studies have used 

angiography methods [12, 22, 27, 24, 35, 57], vascular 

corrosion [47, 52, 53] and conventional histology [70, 16]. 

In 2004 [34, 70], work performed systematization of 
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intratesticular arteries from stepped cross-sections, extending 

from the upper pole to the lower pole of the rat testis. The 

optical microscopic observation of these preparations stained 

with Masson's trichrom made it possible to highlight what 

could be either the loop of a branch of the testicular artery or 

elements derived from anastomoses established between the 

spermatic artery and deferential artery. This has raised 

questions as to the existence of spermatico-deferential 

intratesticular anastomoses [3, 70]. 

In 2013, in order to address the concerns of the existence 

or not of spermatco-deferential intratesticular anastomoses, 

one study used three-dimensional reconstruction to study the 

intragonadic testicular artery course [71]. This was an 

experimental study with 100 left and right testicles from 45 

immatured Wistar rats and 5 from adult control rats, aged 0 to 

40 days for small rats and 3 to 7 months for adults. Testicular 

samples were taken under inhalation anesthesia. The serial 

cross-sections were performed on all testicular length then 

stained with Masson's trichrom for reading optical microscope. 

The images obtained from the selected histological sections 

were processed by the software version of Coreldraw 11 and 

Adobe Photoshop version 7 results showed the absence of 

spermatico-deferential intratesticular anastomoses. The 

testicular artery perforated the testicle by the superior pole at 

the hilum. This intratesticular artery was divided into two 

branches: a tortuous anterior branch, named anterior border 

artery and a regular posterior branch, named posterior edge 

artery. These two branches of division were terminal [71]. 

Most studies on the intragonadic course of the testicular 

artery angiography used the methods [12, 22, 24, 27, 35, 57], 

vascular corrosion [47, 52, 53] and conventional histology 

[16, 70]. They came to the same conclusion meaning that the 

testicular artery is the only artery that feeds the testicular 

parenchyma [11, 16, 22, 35, 45, 47, 70, 75]. 

4.5. What Are the Benefits of This Review Literature 

Anatomically, the results of our research show that the 

testicular artery is the main artery providing blood supply of 

the testis [16, 23, 62, 27, 70, 75].  

Functionally, the presence of spermatico-deferential 

anastomoses inside the testicle ensure the blood supply to the 

gonad if incision or ligature of the testicular artery [27]. 

However, they were not finded during our research in the 

testicular parenchyma. This result demonstrates the 

primordial role of the testicular artery in the arterial blood 

supply of the testis.  

Clinical or practical level, the data presented here are 

available to complement the anatomical knowledge of the 

surgeon. Indeed, many studies report the injury to the 

testicular artery during surgical procedures interesting testis 

and its environment (orchidopexy and treatment of 

cryptorchidism, varicocele, testicular torsion, inguinal hernia) 

[39, 54, 63]. These lesions are responsible for a decrease in 

the arterial flow testicular level and its necrosis [34, 49, 61, 

63, 70], to testicular atrophy [61] and infertility [34, 70]. This 

despite spermatico-deferential anastomosis described by 

some authors [27, 45, 75 ].  

The anatomical details provided by this study can make 

the surgeon understand the dangers of the testicular artery in 

the vicinity of the cord.  

Furthermore, ligation of the testicular artery in the 

treatment of abdominal cryptorchidism is a major cause of 

testicular alteration [17, 19].  

The results of our study provided elements of discussion to 

the problematic of the treatment of abdominal cryptorchidism 

through the topographic and three-dimensional 

characteristics of the intragonadic branch of the testicular 

artery. The absence of intratesticular anastomoses between 

the testicular and deferential arteries and testicular artery is 

the only artery that irrigates the testicular parenchyma.  

Despite this review contribution of the literature on the issue 

of the treatment of abdominal cryptorchidism by Fowler-

Stephens orchidopexy, some limitations of the proposed 

approach can be stated. At first, the sources were taken from 

the literature, this shows that the author did not participate in 

the realization of the listed works. This reflects a suggestive 

aspect of the proposed analyzes. Then, there are also several 

controversies in the methodological approach of Fowler-

Stephens orchidopexy concerning, the success rate, the clinical 

application of results from animal experiments and the role of 

anastomoses between testicular, cremasteric and deferential 

arteries in the maintenance of collateral circulation. 

5. Conclusion 

The results show that the testicular artery is the main artery 

providing blood supply to the testicle. This artery plays an 

important role from a physiological point of view. Its lesions 

have important consequences on the functional and structural 

future of the testicle. This calls for the strict respect of this 

artery during surgery of the spermatic cord or its 

environment.  
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