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Abstract
Aim-Background: One of the most common opera-
tions performed by general and paediatric surgeons is 
that of inguinal hernia repair. A rare complication of 
this surgery is injury to the vas deferens (vas), regard-
less of the surgical technique used. The aim of this 
article is to review current data regarding the conse-
quences following vas injury and to provide surgeons, 
who operate in the inguinal canal, with all the current 
knowledge regarding appropriate treatment of the 
injured vas.
Methods: A systematic search was conducted through 
Pubmed, Embase, OVID, Medline, Cinahl and 
Google search engines to identify relevant reports.
Results: Vas injury can be the result of intraoperative 
manipulations or can be related to the mesh used for 
hernioplasty. A 0.1 - 0.53 % incidence of vas injury 
is reported in open inguinal hernia repairs. The most 
common consequences are spermatic granuloma for-
mation, vas and epididymal epithelium dysfunction 
and testicular atrophy, unilateral or bilateral. The 
mechanism of bilateral testicular damage is mediated 
through the formation of sperm autoantibodies and 
sympathetic orchiopathia. The optical loupe-assisted 
modified one-layer anastomosis technique yields 
overall similar patency rates when compared with 
microsurgical techniques, and also has positive out-
comes in terms of shorter operative time, less infra-
structure and lower cost.
Conclusions: Immediate management of the injured 
vas requires a broad understanding of the conse-
quences, advanced surgical skills, and liaison with 
specialists in this field. A therapeutic algorithm is 
proposed by the authors of this article. 
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Introduction
Inguinal hernia repair, one of the most frequent op-
erations performed worldwide by general and paedi-
atric surgeons, is performed by using the open, lap-
aroscopic or preperitoneal approach [1]. Regardless 
of surgical technique, an estimated 80% of these her-
nia operations include placement of a knitted poly-
propylene monofilament mesh prosthesis [2]. There 
are many and various complications of groin hernia 
repair; injury to the vas deferens is one of them. In-
traoperative manipulations or mesh-related fibrosis 
can lead to perforation or obstruction (mechanical or 
functional) of the injured vas. The consequences in-
clude formation of a spermatic granuloma, or testicu-
lar, epididymal and vas damage, which can ultimately 
result in male infertility [3]. Although vas transection 
may be apparent intraoperatively, accidental opera-
tive crush or mesh-related injury is unlikely to be 
detected, or is identified only in adulthood, during 
an investigation for obstructive azoospermia. Conse-
quently, it is imperative that the surgeon who oper-
ates in the inguinal region or the scrotum, especially 
in children, is careful to avoid vas injury and is fully 
aware of all the current methods for damage repair.

Methods
A systematic search of Pubmed, Embase, OVID, 
Medline, Cinahl and Google search engines was con-
ducted from the inception of the databases until Oc-
tober 2010. Updated searches were also performed 
in July 2011 to add any new relevant articles. Search-
es were conducted without language restriction. The 
search terms were: vas deferens injuries, inguinal 
hernia repair, obstructive azoospermia, polypropyl-
ene mesh and/or combinations with the words con-
sequences and treatment. Retrieved studies had a 
sample size exceeding 10 subjects with intraoperative 
vas injury or mesh-related vas injury due to inguinal 
hernia repair; age or animal-based studies did not 
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the anatomic variant may not be identified, increas-
ing the chances of intraoperative injury. Although the 
duplicated vas may be smaller or incomplete, the conse-
quences associated with its injury are the same [17]. 

Several studies document the results of simple 
operative manipulations to the vas. Grasping with 
toothed and non-toothed forceps, clamping with mos-
quito haemostats, and electrocoagulation, can lead to 
vas histological alterations [18], including intra- and 
transmural inflammatory reaction, mural disruption, 
muscle wall disruption and luminal obliteration [19]. 
Abasiyanik et al suggested that the type rather than 
the duration of injury is important, and concluded 
that the damage from these manipulations is appre-
ciable and long term [20]. Janik et al reported that 
finger or vascular clamp grasping of the vas can cause 
a temporary mild transmural inflammation [21]. All 
the above studies suggest that vas manipulations 
should be minimized to digital manoeuvres. More-
over, during herniorrhaphy, care should be taken to 
prevent thermal damage to the vas, and only bipolar 
cautery or ophthalmic cautery should be used to stop 
adventitial bleeding [22]. 

Regardless of surgical technique, clinical informa-
tion referring to the long-term effects of the polypro-
pylene mesh (PM) on the vas is limited. Mesh-related 
vas injury can be the result of extrinsic compression or 
delayed fibrosis. Firstly, tight placement of mesh arms 
around the cord affects more than one cord structure 
and can cause cord swelling due to ischaemic orchitis, 
chronic pain and mechanical vas obstruction caused 
by extrinsic compression, or spermatic granuloma 
formation resulting from vas erosion [23]. Secondly, 
there are many animal and human studies conducted 
to clarify the effect of PM-related fibrosis on the vas. 
Maciel et al studied the effects of PM in 40 Wister 
rats, in which the vas was dissected, and a PM was 
placed underneath and fixed with interrupted non-ab-
sorbable sutures. Histopathologic study after 90 days 
showed a reduction in wall thickness due to smooth 
muscle substitution by scar tissue and loss of mucosal 
folds in the vas segment exposed directly to PM [24]. 
Uzzo et al examined the local effects of PM on the 
spermatic cord in a small animal-based study by per-
forming a comparative histologic and clinical study of 
standard inguinal herniorrhaphy versus mesh ingui-
nal hernioplasty. Histologic examination showed a 
significant decrease in vassal luminal diameter when 
compared with controls [25]. Shin et al studied 14 
cases of human patients with azoospermia secondary 
to inguinal vassal obstruction related to previous PM 
hernioplasty. Surgical exploration revealed a dense 
fibroblastic response with either trapped or obliter-
ated vas in all patients [26]. There is no doubt that 

constitute a restriction. Studies of other forms of vas 
injury or injury due to other regional operations were 
excluded. Comparative studies allowing estimates of 
association between surgical technique and outcome 
of vasectomy reversal were also included. 
A total of 3126 citations were identified from the 
electronic searches. After screening of the titles and 
abstracts, a total of 296 full-text citations were re-
trieved for detailed evaluation. Following critical ap-
praisal of the 296 studies identified in the literature 
search, a total of 135 studies formed the evidence 
base for this review, based on the defined inclusion 
criteria.  The quality of the available evidence was 
rated as poor [4]. The frequently small sample size 
and number of animal-based studies limited the va-
lidity of findings of this review. The results of future 
additional studies are needed before definite conclu-
sions can be drawn.
 
Incidence
Patric et al found only a 0.13% incidence of vas in-
jury in an analysis of 1494 hernia sacs submitted for 
histopathology after open inguinal hernia repair [5]. 
Steigman et al, in an analysis of 7314 sacs, reported 
that 0.23% of cases contained vas and 0.53% of the 
sacs contained either vas or epididymis [6]. Siddigui 
et al. argued that the incidence of vas found in a her-
nia sac is so low that routine histological examination 
is not indicated [7]. Vogels et al, in a retrospective 
study of 3128 herniotomies in children, identified in-
jury to the vas in 0.1% of the cases [8]. The incidence 
of vas injury during laparoscopic inguinal hernia re-
pair depends on the surgeon’s and institute’s experi-
ence [9]. Hassan et al reported a 7% incidence of vas 
injury [10], whereas Endo et al reported no injury to 
the reproductive system in 1257 laparoscopic ingui-
nal hernia repairs [11]. Regardless of surgical tech-
nique, little clinical information concerning the long-
term effects of the propylene mesh on the vas was 
available [12]; hence, the incidence of inguinal vassal 
obstruction due to mesh prosthesis has not yet been 
clearly delineated [13].

Aetiology
Transection or ligation related injury accounts for 
about 25% of iatrogenic vassal injuries [14]. This 
form of vas injury can be recognized intraoperatively, 
allowing for its immediate reconstruction. However, 
an accidental operative crush injury is unlikely to be 
detected during surgery, especially in the case of a 
congenital vas anomaly [15]. Duplication is the most 
common vas congenital anomaly for which the over-
all incidence in the general population is estimated to 
be less than 0.05% [16]. In cases of a duplicated vas, 
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tures leading to a decrease in testicular blood flow 
and, subsequently, testis hypoxia and atrophy. The 
mechanisms that provoke bilateral testicular damage 
in cases of unilateral vas injury are mediated through 
the formation of antisperm autoantibodies (ASA) 
and currently through sympathetic vasospasm. First-
ly, obstruction to the spermatozoa outflow results in 
ASA formation, because of spermatozoa absorption 
via the lymphatics and their ultimate destruction 
in the abdominal lymph nodes [41]. Many studies 
demonstrated the relationship between alterations 
in testicular histology (which are described above) 
and ASA [42]. ASA may need a few weeks to de-
velop after vas injury, preceding histologic testicular 
damage [43]. Moreover, ASA may decrease sperm 
motility and fertilizing capacity through either agglu-
tination or immobilization, thus limiting sperm pro-
gression through the female genital tract. ASA may 
also impair sperm capacitation and acrosome reac-
tion, thereby affecting sperm-oocyte interaction [44]. 
Prepubertal vas injury can induce ASA formation 
after puberty [45]. Pedersen et al suggested that it is 
possible to prevent ASA formation in adulthood by 
performing vas repair before puberty [46]. Chehval 
et al concluded that monitoring of ASA levels could 
possibly predict testicular damage prior to its devel-
opment and, hence, avoid it [47]. Secondly, a current 
theory of contralateral testicular injury proposes a 
reflexive decrease in contralateral testicular blood 
flow mediated through sympathetic vasospasm. The 
vasospasm in the contralateral testis is suggested to 
arise when a neurovascular pathway, triggered by an 
ipsilateral sympathetic reflex arc, results in decreased 
blood flow [48]. Sympathetic orchiopathia leads to 
testicular tissue hypoxia, as indicated by the increase 
in biochemical levels of lactic acid and hypoxanthine. 
Chemical sympathectomy in animal studies reduced 
the effects of tissue hypoxia and preserved testicular 
histology and fertility [49]. These studies suggested 
that the sympathetic nervous system plays a role in 
testicular degeneration, when associated with injury-
related vas obstruction [50]. 

 Vas and epididymal epithelial dysfunction have 
been best described after vasectomy, resulting from 
real iatrogenic vas injury [51-52]. Lavers et al demon-
strated that acute vasectomy effects comprise acute 
inflammation at the site of ligation, with a major in-
crease in transferrin and osteopontin expression by 
the vas and epididymal epithelium [53]. Turner et al 
reported a significant decrease in a number of pro-
teins (which are required for the sperm maturation) 
at later postvasectomy times [54]. Moreover, Turner 
showed that the alterations in the epithelium can persist 
after an apparently successful vasectomy reversal [55].   

mesh material has an impact on the integrity of the 
spermatic cord [27]. If mesh material is needed in in-
guinal hernia repair, especially in young patients, the 
use of modern low-weight, large porous, self-gripping 
hernia mesh has a beneficial effect on the integrity of 
the vas [28-29]. 

Furthermore, other mechanisms of vas injury in-
clude stretching of the spermatic cord and vas devas-
cularization. Temporary stretching of the spermatic 
cord is a frequently performed manipulation during 
open inguinal hernia repair. Ceylan et al, in an ex-
perimental study of 40 male rats, investigated the 
effects of temporary horizontal stretching of various 
amounts to the spermatic cord. The authors conclud-
ed that stretching to the vas and vessels can result in 
significant thinning of the vas smooth muscle layer 
and testicular atrophy [30]. Vas devascularization can 
occur during overzealous dissection of the hernia sac 
from the cord structures [31]. Moreover, postopera-
tive cord swelling can compress vas blood supply, and 
delayed inflammatory mesh-related response can 
compromise perivassal vessels [32]. 

Consequences
Spermatic granuloma is a chronic inflammatory le-
sion which surrounds extravasated spermatozoa [33]. 
The mechanism of granuloma formation is traumatic 
injury inducing extravasation of germ cells. The le-
sion is formed in the interstitial spaces of the vas and 
the epididymis but not in the interstitial space of the 
testis. Itoh et al suggested that the microenvironment 
of testicular intersitium is the main factor in deter-
mining the limited formation of spermatic granuloma 
in the testis [34]. Silich et al presented a case of sperm 
granuloma formation following tension-free hernia 
repair. The mechanism implicated was believed to be 
erosion of the vas by the cut edges of the slit used 
to recreate the internal inguinal ring [35]. Spermatic 
granuloma should be included in the differential di-
agnosis of posthernioplasty pain and mass, though it 
does not have a significant impact on spermatogen-
esis [36].      

Unilateral vas obstruction can cause bilateral tes-
tis damage [37]. A decrease in the epithelial depth 
and an increase in the basement membrane thickness 
and interstitial space surface are common histological 
findings [38]. At first, changes are slight and restrict-
ed but gradually become more severe and extensive. 
Finally, deficiency in both Leydig and Sertoli cell se-
cretory function results in impaired spermatogenesis 
and sperm maturation [39].  Whyte et al proposed 
that increased intraluminal pressure is a basic factor 
that provokes ipsilateral testicular atrophy [40]. Vas 
obstruction increases pressure within the distal struc-
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surgical techniques. Urologists reported significantly 
greater patency rates compared with those recorded 
by general surgeons, at 76% and 52% respectively 
[60]. Goldstein’s original technique of using multiple 
sutures in three layers produced some of the best 
reported results for this surgery [61]. However, the 
prospect of placing eight sutures in each of the three 
layers is a daunting task, even for accomplished mi-
crosurgeons. This is the reason why a large number of 
publications describe the type of sutures used and the 
techniques performed, each one claiming to be easier 
than the other. Currently, only absorbable sutures 
are being used for vas injury repair, as they provide 
better patency rates compared to non-absorbable su-
tures [62]. The two main methods of microsurgical 
reversal are the two-layer anastomosis (TLA) and 
the modified one-layer anastomosis (MOLT), carry-
ing similar results in terms of patency and pregnancy 
rates [63]. Both methods include placement of inter-
rupted sutures using an operating microscope [64]. A 
few studies in the literature have tried to answer the 
question of whether or not the microscope is really 
necessary [65]. The authors advocate that macrosur-
gical loupe-assisted MOLT gives an outcome compa-
rable with microsurgical techniques, as illustrated in 
table 2 [66]. Moreover, the loupe-assisted procedure 
combines the advantages of less skill requirements, 
less training, reduced operative time, less instrument 
requirements and consequently lower cost [67].
In non-suitable hospitals, considering the vast num-
ber of inguinal hernia repairs performed per year, a 

Finally, the greatest consequence of unilateral and 
bilateral vas injury is male infertility. Among subfer-
tile patients, the incidence of vassal obstruction was 
found to be as high as 26.7% when a history of child-
hood inguinal hernia repair is reported [56]. Yavetz 
et al recorded a 6.65% incidence of inguinal hernio-
plasty in a large series of 8500 patients attending for 
investigation of obstructive azoospermia, with or 
without subsequent testicular atrophy [57]. 

Treatment
The surgical techniques used for repair of the injured 
vas are identical to those employed in vasovasostomy 
procedures. The outcome of vas repair is influenced 
by several factors, as presented in table 1 [58]. Fur-
thermore, the human and infrastructure resources 
of the involved hospital can influence the decision-
making of treatment. By the term “suitable hospital”, 
we define a hospital with specialized urologists and/
or operating microscope. By the term “non-suitable 
hospital”, we define a hospital without specialized 
urologists and operating microscope. In the case of 
accidental, immediately recognized, short segment 
vas injury, a general or paediatric surgeon has to 
evaluate the proposed following options, as shown in 
fig. 1. 
In suitable hospitals, reconstruction of the injured 
vas should be performed by urologists experienced 
in both vasectomy and vasovasostomy (VV), being 
ready to deal with long vas segment with the aim of 
magnification [59]. Annually, urologists perform sig-
nificantly more VVs than general surgeons. They are 
also more likely to use double-layer closure and micro-

Fig.1 Proposed therapeutic algorithm for vas injury repair. 
*Modified One-Layer Technique

*a-1-4 glucosidase is a normal constituent of human semen, pro-
duced mainly in the epididymis and is significantly correlated with 
sperm count and sperm motility percentage. Its activity is low in 
cases of vas and epididymal obstruction

Table 1 Factors predicting the outcome of vas repair [58]

Factors

Surgical technique       

   

Duration of obstruction interval 

Follow up of a-1-4 glucosidase 

semen levels* 

Sperm quality in proximal vas

• Leakproof mucosal

    approximation

• Tension-free anastomosis 

• Good blood supply 

• Atraumatic technique

Decreased levels

• Sperm granuloma 

• Intravasal azoospermia                                                   

    and thick vassal fluid                                                     

Influence 

 

Positive 

Negative

Negative

Positive

Negative 
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8-0 absorbable sutures [70]. However, the number 
of sutures required for a watertight closure depends 
on the luminal diameter, in order to avoid a “dog-
eared deformity” with subsequent potential leakage, 
as shown in table 3 [71]. The MOLT requires optical 
loupe for magnification. A first 9-0 nylon suture is 
passed through the entire vas wall. A second and a 
third 8-0 nylon seromuscular sutures are placed on 
each side of the 9-0 suture. This pattern is repeated 
for each quadrant of the anastomosis, leading to a to-
tal of 4 luminal sutures and 8 seromuscular sutures 
[72]. The MOLT is illustrated in fig. 2.

Conclusion
In the context of this paper, it is important to empha-
size the three points concerning iatrogenic vas injury 
during inguinal hernia repair. Firstly, a vas injury 
identified intraoperatively in a non-suitable hospital 
can be immediately repaired by the specialized gen-
eral surgeon. The loupe-assisted modified one-layer 
technique is the preferable option. Secondly, a simi-
lar injury noted intraoperatively in a suitable hospi-
tal, demands immediate repair by urologists experi-
enced in both vasectomy and vasovasostomy, with 
the aim of magnification. Thirdly, a non-recognized 
unilateral vas injury may have bilateral effects on the 
male genital tract system leading to infertility. In this 
case, liaison with urologists is recommended because 
delayed detection of iatrogenic vas injuries is associ-

general surgeon should have deep knowledge of all 
the current treatment approaches in order to repair 
an accidental iatrogenic vas injury [68]. Immediate 
repair of the injured vas can be performed by mac-
rosurgical (with or without optical loupes) one-layer 
technique (OLT) or loupe-assisted MOLT. Some 
surgeons prefer to perform a macrosurgical OLT, 
which demands placement of full-thickness 6-0, 7-0 
or 8-0 sutures [69]. Glick and Boulanger proposed 
an immediate macrosurgical OLT repair of the in-
jured vas using two to three simple monofilament 

Fig.2 Loupe-assisted modified one-layer technique. 

A. 1-3 ml of papaverine is dripped onto the cut ends and the lumen 
is gently dilated with jeweller’s forceps.  

B. Both cut ends are irrigated with a 25-G needle to verify patency. 
The blunt tip is inserted into the lumen and acts as a needle guide. 

C. A first 9-0 nylon suture is passed through the entire vas wall. 
A second and a third 8-0 nylon seromuscular sutures are placed on 
each side of the 9-0 suture. This pattern is repeated for each quad-
rant of the anastomosis, leading to a total of 4 luminal sutures and 8 
seromuscular sutures.

Table 2 The outcomes (%) of microsurgical repair and mac-
rosurgical (with or without optical loupes) modified one -layer 
technique (MOLT) 

1Differences not statistically significant (p>0.05), 2Differences 
statistically significant (p<0.05)

REFERENCE

Friedrich [73]

Hsieh [67] 

Jee [68]

Portillo [74]

Microsurgical repair 

Patency1 %

86 (n=141)

91 (n=42)

962 (n=25)

73 (n=22)

Macrosurgical 
MOLT 

 Patency1 %

87 (n=64)

89 (n=32)

722 (n=25)

70 (n=25)

Table 3 Number of sutures needed for macrosurgical one-layer 
technique based on vas luminal diameter [71]

Vas luminal diameter (mm)

1

1,25

1,5

1,75

2

Number of sutures

4-5

5-6

6-7

7-8

8-9

360

Iatrogenic Vas Deferens Injury Due to Inguinal Hernia Repair



44

Hellenic Journal of Surgery 2012; 84: 6

1978;10:473-8
19. Shandling B, Janik JS. The vulnerability of the vas deferens. J 
Pediatr Surg 1981;16:461-4
20. Abasiyanik A, Guvenc H, Yavuzer D, Peker O, Ince U. The ef-
fect of iatrogenic vas deferens injury on fertility in an experimental 
rat model J Pediatr Surg 1997;32: 1144-6
21. Janik JS, Shandling B. The vulnerability of the vas deferens 
(II): the case against routine bilateral inguinal exploration. J Pe-
diatr Surg 1982;17:585-8
22. Sabanegh ES, Samplaski MK, Talavera F, Wolf JS, Kim ED. 
Vasovasostomy and vasoepididymostomy [Internet]. 2011 [up-
dated 2011 Nov 12]. Available from: http://www.emedicine.med-
scape.com/article/452831-overview
23. Reinpold WM, Nehls S, Eggert A. Nerve management and 
chronic pain after open inguinal hernia repair: a prospective two 
phase study. Ann Surg 2011;254:163-8
24. Maciel LC, Glina S, Palma PC, Nascimento LF, Netto NR Jr. 
Histopathological alterations of the vas deferens in rats exposed to 
polypropylene mesh. BJU Int 2007;100:187-90
25. Uzzo RG, Lemack GE, Morrissey KP, Goldstein M. The ef-
fects of mesh bioprosthesis on the spermatic cord structures: a pre-
liminary report in a carine model. J Urol 1999;161:1344-9
26. Shin D, Lipshultz LI, Golstein M, Barme GA, Fuchs EF, Na-
gler HM, et al. Herniorrhaphy with polypropylene mesh causing 
inguinal vassal obstruction: a preventable cause of obstructive 
azoospermia. Ann Surg 2005;241:553-8
27. Thapa PB, Maharian DK, Pudasaini S, Sharma SK. Inguinal 
vassal obstruction following polypropylene mesh repair. JNMA 
2009;48:168-9
28. Kolbe T, Hollinsky C, Walter I, Joachim A, Rulicke T. Influ-
ence of a new self-gripping hernia mesh on male fertility in a rat 
model. Surg Endos. 2010;24:455-61
29. Junge K, Binnebosel M, Rosch R, Ottinger A, Stumpf M, 
Muhlenbruch G, et al. Influence of mesh materials on the integ-
rity of the vas deferens following Lichtenstein Hernioplasty: an 
experimental model. Hernia 2008;12:621-6
30. Ceylan H, Karakok M, Guldur E, Cengiz B, Bagci c, Mir E. 
Temporary stretch of the testicular pedicle may damage the vas 
deferens and the testis. J Pediatr Surg 2003;38:1530-3
31. Sheynkin YR, Hendin BN, Schlegel PN, Goldstein M. Mcro-
surgical repair of iatrogenic injury to the vas deferens. J Urol 
1998;159:139-41
32. Sandu DP, Osborn DE. Surgical technique for inguinal sur-
gery and its effect on fertility in the Wistar rat model. Br J Urol 
1991;68:513-7
33. Deane LA, Suding PN, Lekawa ME, Narula N, McDougall 
EM. Sperm granuloma of the inguinal vas deferens mimicking re-
current incarcerated inguinal hernia. Urology 2007;69:1209-13
34. Itoh M, Xie Q, Miyamoto K, Takeuchi Y. Major differences 
between the testis and epididymis in the induction of granulomas 
in response to extravasated germ cells. I. A light microscopical 
study in mice. Int J Androl 1999;22:316-23
35. Silich RC, McSherry CK. Spermatic granuloma. An uncom-
mon complication of the tension-free hernia repair. Surg Endosc 
1996;10:537-9
36. Magheli A, Schulze W, Weiske WH, Kempkensteffen C, Mill-
er K, Hinz S. Evaluation of obstructive interval, presence of sperm 
granulomas and patient age as predictors of spermatogenesis in 
a cohort of men undergoing vasectomy reversal. Aktuelle Urol 
2010;41:52-7
37. Pampal A, Ozen IO, Ekingen G, Demirogullari B, Helvacioglu 
F, Take G. The morphological evaluation of ipsilteral and contral-
ateral vasa deferentia in a rat model of unilateral spermatic cord 
torsio. Pediatr Surg Int. 2010;26:287-92 
38. Ren L, Weng Q, Kishimoto M, Watanabe G, Jaroenporn S, 
Taya K. Effect of short period vasectomy on FSH, LH, inhibin and 
testosterone secretion, ans sperm motility in adult male rats. Exp 

ated with longer defects, impaired blood supply, and 
longer obstructive intervals, frequently causing sec-
ondary epididymal obstruction.

Conflict of interest 
The authors declare that they have no conflict of 
interest.

References
1. Gong K, Zhang N, Lu Y, Zhu B, Zhang Z, Du D, et al. Compar-
ison of the open tension-free mesh-plug, transabdominal preperi-
toneal (TAPP), and totally extraperitoneal (TEPP) laparoscopic 
techniques for primary unilateral inguinal hernia repair: a prospec-
tive randomized controlled trial. Surg Endosc 2011;25:234-9
2. Brown CN, Finch JG. Which mesh for hernia repair? Ann R 
Coll Surg Engl 2010;92:272-8
3. Ridway PF, Shah J, Darzi AW. Male genital tract injuries after 
contemporary inguinal hernia repair. BJU Int 2002;90:272-276
4. Australian Government - National Health and Medical Re-
search Council (NHMRC). NHMRC levels of evidence and 
grades for recommendations for developers quidelines [Internet]. 
2009 [cited 2009 Dec]. Available from: http://www.nhmrc.gov.
au/_files_nhmrc/file/guidelines/evidence_statement_form.pdf
5. Patrick DA, Bensard DD, Karrer FM, Ruyle SZ. Is routine 
pathologic evaluation of pediatric hernia sacs justified? J Pediatr 
Surg 1998;33:1090-2
6. Steigman CK, Sotelo-Avila C, Weber TR. The incidence of 
spermatic cord structures in inguinal hernia sacs from male chil-
dren. Am J Surg Pathol 1999;23:880-5
7. Siddiqui K, Nazir Z, Ali SS, Pervaliz S. Is routine histological 
evaluation of pediatric hernia sac necessary? Pediatr Surg Int 
2004;20:133-5
8. Vogels HD, Bruijen CJ, Beasle SW. Establishing benchmarks for 
the outcome of herniotomy in children. Br J Surg 2010;97:1135-9
9. Yang C, Zhang H, Pu J, Mei H, Zheng L, Tong Q. Laparo-
scopic vs open herniorrhaphy in the management of pediatric in-
guinal hernia: a systemic review and meta-analysis. J Pediatr Surg 
2011;46:1824-34
10. Hassan ME, Mustafawi AR. Laparoscopic flip-flap technique 
versus conventional inguinal hernia repair in children. JSLS 
2007;11:90-3
11. Endo M, Watanabe T, Nakano M, Yoshida F, Ukiyama E. Lap-
aroscopic completely extraperitoneal repair of inguinal hernia in 
children: a single-institute experience with 1257 repairs compared 
with cut-down herniorrhaphy. Surg Endosc 2009;23:1706-12
12. Berndsen FH, Bjursten LM, Simanaitis M, Montgomery A. 
Does mesh implantation affect the spermatic cord structures after 
inguinal hernia surgery? An experimental study in rats. Eur Surg 
Res 2004;36:318-22
13. The EU Hernia Trialists Collaboration. Repair of groin hernia 
with synthetic mesh meta-analysis of randomized controlled trials. 
Ann Surg 2002;235:322-32
14. Schiegel PN. Causes of azoospermia and their management. 
Reprod Fertil Dev 2004;16:561-72
15. Chintamani, Khandelwal R, Tandon M, Kumar Y. Isolated 
unilateral duplication of vas deferens, a surgical enigma: a case re-
port and review of the literature. Cases Journal 2009;2: 167
16. Damle S, Cothren CC, Moore EE, Kim FJ. Double Trouble: 
Duplication of Vas Deferens Encountered During Inguinal Hernia 
Repair. J Am Coll Surg 2005;201:141
17. Karaman A, Karaman I, Yagiz B, Cavusoglu YH. Partial dupli-
cation of vas deferens: How important is it? J Indian Assoc Pediatr 
Surg 2010;15:135-.
18. Fieder U, Siegmann S, Kelami A. Experimental studies on 
the reaction of the vas deferens to different traumata. Andrologia 

361

Iatrogenic Vas Deferens Injury Due to Inguinal Hernia Repair



45

Hellenic Journal of Surgery 2012; 84: 6

Lewis-Jones DI. Current practice in the management of vasectom 
reversal and unobstructive azoospermia in Merseyside & North 
Wales: a questionnaire-based survey. BJU 2003;91:839-44
61. Kim HH, Goldstein M. History of vasectomy reversal. Urol 
Clin North Am 2009;36:359-73 
62. Sheynkin YR, Li PS, Magid ML, Carison D, Chen EC, Gold-
stein M. Comparison of absorbable and nonabsorbable sutures for 
microsurgical vasovasostomy in rats. Urology 1999;53:1235-8
63. Busato WF Jr, Marquetti AM, Rocha LC. Comparison of 
vasovasostomy with conventional microsurgical suture and fibrin 
adhesive in rats. Int Braz J Urol 2007;33:829-36
64. Shairo CE. Modified one-layer, nonstented, microsurgical va-
sovasostomy. Surg Technol Int 1995;4:257-60 
65. Kumar R, Mukherjee S. “4*4 vasovasostomy”: A simplified 
technique for vasectomy reversal 2010;26:350-2
66. Fox M. Comparison of modified one- and two- layer microsur-
gical vasovasostomy. BJUI 2001;87:278-81
67. Hsieh ML, Huang HC, Chen Y, Huang ST, Chang PL. Loupe-
assisted vs microsurgical technique for modified one-layer vasova-
sostomy: Is the microsurgery really better? BJU Int 2005;96:864-6
68. Jee SH, Hong YK. One-layer vasovasostomy: microsurgical 
versus loupe-assisted. Fertil Steril 2010;94:2308-11
69. Gopi SS, Townell NH. Vasectomy reversal: Is the microscope 
really essential? Scott Med J 2007;52:18-20
70. Glick PL, Boulanger SC. Inguinal Hernias and Hydroceles. In: 
Grosfeld JL, O’Neill JA, Fonkalsrud EW, Coran A. Pediatric Sur-
gery. 6th ed. Philadelphia: Mosby; 2006
71. Marmar JL. Techniques for microsurgical reconstruction of 
obstructive azoospermia. Indian J Urol 2011;27:86-91 
72. Feber KM, Ruiz HE. Vasovasostomy: Macroscopic approach 
and retrospective review. Tech Urol 1999;5:8-11
73. Friedrich MG, Friedrich E, Graefen M, Heinzer H, Michl U, 
Huland H, et al. Success rates of two-layer, microsurgical vaso-
vasostomy. Results from a patient questionnaire and comparison 
with one-layer technique. Aktuelle Urol 2006;37:58-63.
74. Portillo Martin JA, Correas Gamez MA, Rado Velizquez MA, 
Antolin Juarez F, Gutierrez Banos JL, Del Valle Schaan JI, et al. 
Vasovasostomy: our experience. Arch Esp Urol 2005;58:1041-8

Anim 2011;60:47-58
39. Gubin DA, Dmochowski R, Kutteh WH. Multivariant analysis 
of men from infertile couples with and without antisperm antibod-
ies. Am J Reprod Immunol 1998;39:157-60
40. Whyte J, Sarrat R, Cisneros AI, Whyte A, Mazo R, Torres A, 
et al. The vasectomized testis. Int Surg 2000;85:167-74
41. Chehval MJ, Martin SA, Alexander NJ, Winkelmann T. The 
effect of unilateral injury to the vas deferens on the contralateral 
testis in immature and adult rats. J Urol 1995;153:1313-5
42. West D, Chehval MJ, Winkelmann T, Martin SA. Effect of 
vasovasostomy on contralateral testicular damage associated with 
unilateral vasectomy in mature and immature Lewis rats. Fertil 
Steril 2000;73:238-41
43. Lee R, Goldstein M, Ullery BW, Ehrlich J, Soares M, Razzano 
RA, et al. Value of serum antisperm antibodies in diagnosing ob-
structive azoospermia. J Urol 2009;181: 264-9
44. Ozturk U, Ozdemir E, Dede O, Sagnak L, Gotkug HN, Gurbuz 
OA, et al. Assessment of anti-sperm antibodies in couples after 
testicular sperm extraction. Clin Invest Med 2011;34:179-83
45. Flickinger CJ, Vagnetti M, Howard SS, Herr JC. Antisperm 
autoantibody response is reduced by early repair of severed vas 
deferens in the juvenile rat. Fertil Steril 2000;73:229-37
46. Pedersen J. Prefertile vas lesion as a cause of sperm antibody 
formation: an experimental and clinical study. Scand J Urol Neph-
rol Suppl 1987;106 1-38
47. Chehval MJ, Doshi R, Kidd CF, Winkelmann T, Chehval V. 
Antisperm autoantibody response after unilateral vas deferens li-
gation in rats: when does it develop? J Androl 2002;23:669-73
48. Pampai A, Ozen IO, Ekingen G, Demirogullari B, Helvacioglu 
F, Take G. The morphological evaluation of ipsilateral and con-
tralateral vasa deferentia in a rat model of unilateral spermatic 
cord torsion. Pediatr Surg Int 2010;26:287-92
49. Kutlu O, Kocabiyik A, Koksal IT, Guntekin E. Effects of 
Chemical Sympathectomy on Contralateral Testicular Histol-
ogy and Fertility in Unilateral Vasectomy. J Korean Med Sci 
2009;24:849-52
50. Schaefer U, Machida T, Vorlova S, Strickland S, Levi R. The 
plasminogen activator system modulates sympathetic nerve func-
tio. JEM 2006;203:2191-200
51. Abdeimassih V, Balmaceda JP, Tesarik J, Abdelmassih R, 
Nagy ZP. Relationship between time period after vasectomy and 
reproductive capacity of sperm obtained by epididymal aspiration. 
Hum Reprod 2002;17:736-40
52. Thimon V, Calvo E, Koukoui O, Légaré C, Sullivan R. Ef-
fects of vasectomy on gene expression profiling along the human 
epididymis. Biol Reprod 2008;79:262-73 
53. Lavers AE, Swanlund DJ, Hunter BA, Tran ML, Pryor JL, 
Roberts KP. Acute effect of vasectomy on function of the rat 
epididymal epithelium and vas deferens. J Andrl 2006;27:826-36
54. Turner TT, Riley TA, Mruk DD, Cheng CY. Obstruction of the 
vas deferens alters protein secretion by the rat caput epididymidal 
epithelium in vivo. J Androl 1999;20:289-97
55. Turner TT, Riley TA, Vagnetti M, Flickinger CJ, Caldwell JA, 
Hunt DF. Postvasectomy alterations in protein synthesis and secre-
tion in the rat caput epididymidis are not repaired after vasovasos-
tomy. J Androl 2000;21:276-90
56. Matsuda T. Diagnosis and treatment of post-herniorrhaphy vas 
deferens obstruction. Int J Urol 2000;7:35-8
57. Yavetz H, Harash B, Yogev L, Homonnai ZT, Paz G. Fertility of 
men following inguinal hernia repair. Andrologia 1991;23:443-6
58. Bolduc S, Fischer MA, Deceuninck G, Thabet M. Factors pre-
dicting overall success: a review of 747 microsurgical vasovasosto-
mies. Can Urol Assoc J 2007;1:388-94
59. Chen B, Zhang ZG, Wang HX, Wang YB, Hu K, Jin Y, et al. 
Standarized diagnosis and treatment of azoospermia: a report of 
1027 cases. Beijing Da Xue Xue Bao 2010;42:409-12
60. Wood S, Montazeri N, Sajjad Y, Troup S, Kingsland CR, 

362

Iatrogenic Vas Deferens Injury Due to Inguinal Hernia Repair



46

Hellenic Journal of Surgery 2012; 84: 6

- Χειρουργική Κλινική, Ουρολογική Κλινική, Γενικό Νοσοκομείο Δράμας

Περίληψη
Μία από τις συχνά εκτελούμενες χειρουργικές 
επεμβάσεις στην ειδικότητα της γενικής χειρουργικής 
και της παιδοχειρουργικής είναι η χειρουργική 
αποκατάσταση της βουβωνοκήλης. Ανεξαρτήτως 
της χειρουργικής τεχνικής, μία σπάνια επιπλοκή 
είναι ο τραυματισμός του σπερματικού πόρου. 
Μια συστηματική έρευνα διεξήχθη στις παρακάτω 
μηχανές αναζήτησης: Pubmed, Embase, OVID, 
Medline, Cinahl and Google με σκοπό την ανεύρεση 
σχετικών άρθρων. Σκοπός του παρόντος άρθρου 
είναι να εφοδιάσει τους χειρουργούς που χειρουργούν 
στην βουβωνική χώρα, με όλες τις τρέχουσες γνώσεις 
σχετικά με τις συνέπειες του τραυματισμού του 
σπερματικού πόρου και την κατάλληλη χειρουργική 
αντιμετώπιση του τραυματισμένου σπερματικού 
πόρου. Με βάση τα αποτελέσματα της έρευνας, 
ο τραυματισμός του σπερματικού πόρου είναι 
το αποτέλεσμα διεγχειρητικών χειρισμών ή έχει 
σχέση με το πλέγμα που χρησιμοποιείται στην 
χειρουργική αποκατάσταση βουβωνοκήλης χωρίς 
τάση. Η συχνότητα τραυματισμού του σπερματικού 
πόρου κατά την αποκατάσταση βουβωνοκήλης με 
την ανοικτή μέθοδο αναφέρεται σε ποσοστό 0,1 - 
0,53%. Οι πιο συχνές συνέπειες είναι ο σχηματισμός 
σπερματικού κοκκιώματος, η δυσλειτουργία του 
επιθηλίου της επιδιδυμίδας και του σπερματικού 
πόρου και η ατροφία των όρχεων. Ο μηχανισμός 
της αμφοτερόπλευρης ορχικής βλάβης σε περίπτωση 
ετερόπλευρου τραυματισμού του σπερματικού πόρου 
είναι το αποτέλεσμα του σχηματισμού αντισωμάτων 
κατά των σπερματοζωαρίων και του μηχανισμού της 
συμπαθητικής ορχιοπάθιας. Η υποβοηθούμενη με 
μεγεθυντικά γυαλιά τροποποιημένη σε ένα στρώμα 
αναστόμωση του τραυματισμένου σπερματικού 
πόρου έχει παρόμοια ποσοστά βατότητας σε 
σύγκριση με μικροχειρουργικές τεχνικές και 
επίσης συνδυάζει τα πλεονεκτήματα του μειωμένου 
χειρουργικού χρόνου, τις λιγότερες ανάγκες σε 

τεχνικό εξοπλισμό και κατά συνέπεια του μειωμένου 
κόστους. Συμπερασματικά η άμεση αντιμετώπιση 
του τραυματισμένου σπερματικού πόρου απαιτεί 
άριστη γνώση των συνεπειών, άριστη γνώση των 
νεότερων χειρουργικών τεχνικών και συνεργασία 
με εξειδικευμένους σε αυτόν τον τομέα ουρολόγους. 
Ένας αλγόριθμος θεραπευτικής αντιμετώπισης 
προτείνεται από τους συγγραφείς του παρόντος 
άρθρου.
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