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Background: Previous studies have documented that the use of synthetic prosthesis in repair of inguinal hernia
markedly reduces the incidence of recurrence. Howeuver, little is known about the effect of these prostheses on the spermatic
cord contents. This work was carried out to study the histopathological changes in response to contact with the commonly
used prostheses (Prolene & Mersilene) on spermatic cord contents in male dogs.

Materials and Methods: Thirty two male dogs were included in this study. The spermatic cords and testes were harvested
from 2 dogs as a base line for the normal histology. The remaining 30 dogs were divided into 3 main groups. In the first
(control) group (G1,n=10), the spermatic cord was delivered, its coverings were dissected and left intact on one side but on the
other side it was skeletonized by removing its coverings. In the second group (GII,n=10), a strip of polypropylene (Prolene)
mesh was wrapped snugly without strangulation around the dissected intact cord on one side and the skeletonized cord on
the other side. A polyester (Mersilene) mesh was similarly applied in the third group (GIIL,n=10). In each group, the spermatic
cords and testes were examined histopathologically one week, and three months postoperatively.

Results : At one week, the microscopic examination of the spermatic cord contents revealed more acute inflammatory reaction
in mesh groups than the control. This reaction considerably subsided after three months with varying degrees and patterns of
fibrous tissue deposition. These changes were more noticed in GIII than GII and in skeletonized cords than intact ones. The
testes of all animals showed no histopathological changes.

Conclusion: This experimental study proved the safety of the used non-absorbable prostheses on the spermatic cord contents
and testes. Prolene mesh without skeletonization of the cord revealed more favorable results than Mersilene one .
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INTRODUCTION the inguinal region(. On the other hand, some clinical
study revealed no evidence of significant sexual function
and testicular perfusion impairment after inguinal hernia
repair with mesh(3. However, little is known about the
histopathological changes of the spermatic cord contents,
namely the vas deferens, testicular vessels and lymphatics
in response to synthetic meshes used in inguinal
hernioplasty. So we aimed to study these changes with the
commonly used prosthetic meshes (polypropylene
“Prolene”& polyester “Mersilene”) in male dogs as it is
difficult and unethical to be evaluated in human beings.

Inguinal hernia repair continues to remain one of the
most frequently performed surgical operation by the
general surgeon(!? The use of prosthetic mesh repair
proved to decrease the postoperative recurrence
particularly in cases with weak posterior inguinal wall or
recurrent hernias®45).

Several  studies  have  demonstrated  the
histopathological changes of the anterior abdominal wall in
response to different types of meshes after repair of an
induced defe.ct in exp?rimental animals (678). Recent studies MATERIALS AND METHODS
reported an increase in the serum inflammatory response
markers that indicates acute inflammatory process after e Animal Groups:
inguinal mesh hernioplasty®1011). Furthermore, computed
tomography (CT) and ultrasonography (US), revealing a
thickened spermatic cord after implantation of meshes in

This study included 32 adult male mongrel dogs,
weighing 12-15 kg. Two of them were used as a base line
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for the normal histology of the spermatic cord contents and
testicles. The other 30 dogs were divided into 3 groups,
each of 10 dogs.

The first group (GI,n=10) was the control group. In the
second group (GII,n=10), the effect of polypropylene
(Prolene, Ethicon Inc) mesh on the spermatic cord contents of
intact and skeletonized sides were studied. In the animals
of the third group (GIIn=10), a polyester (Mersilene,
Ethicon Inc) mesh was used instead of the Prolene one in the
second group.

e Operative Procedures:

All the operative procedures were carried out under
general anaesthesia with endotracheal tube on the
overnight fasting animals.

In each animal of the three groups, inguinal regions
were sterilized on both sides with 10% providone-iodine
(Betadine, The Nile Co. A.R.E) and draped. On each side, a four
cm transverse inguinal incision starting 2 cm lateral to the
midline was done. The spermatic cord was easily exposed
and dissected from the surrounding tissues.

In the first group (GI), the spermatic cord coverings
were dissected but left in place on one side (intact cord).
On the other side, the coverings were dissected and excised
to skeletonize the cord (skeletonized cord). The wound was
closed with few interrupted subcutaneous stitches and
continuous subcuticular 3/0 polyglactic acid (Vicryl, Ethicon
LTD ) suture.

In the second group (GII), a strip of Prolene mesh
(2x4cm) was snugly wrapped without strangulation
around the intact cord on one side and around the
skeletonized cord on the other side. The 2 ends of the mesh
strip were stitched to each other using interrupted 3/0
Prolene stitches.

In the third group (GIII), the procedure was the same
as in GII but a Mersilene mesh was used instead of the
Prolene one.

In only 2 dogs, the cord and testis were harvested to
be the base line for their normal histology. They delivered
through an inguinoscrotal incision. A high transfixion
ligation of the spermatic cord was done using 0/Vicryl
stitch below which the cord was resected with a scalpel.
The cord in the specimen was divided distally just above
the testis. The testis was preserved in picric acid (Bouin’s
solution) and the cord in 10% buffered formaline until the
time of histological examination.

e  Postoperative Follow up:

The dogs were allowed water and milk for the first 24
hours postoperatively, and gradually for the normal diet
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afterwards. None of the animals included in this study
received antibiotics.

The wounds and testes in all animals were clinically
examined at one week. Five out of the 10 dogs in each of
the 3 groups were explored one week postoperatively
under general anaesthesia through an inguinoscrotal
incision. The specimens of the testes and cords wrapped by
meshes were recruited as mentioned above and preserved
until the time of histological examination.

The cord and testis specimens of the remaining 5 dogs
in each group were similarly harvested and preserved 3
months after the operation.

e  Pathological Study:

Gross examination of the spermatic cords, and testes
of all animals was done.

Each mesh was examined in situ around the cord
using a magnifying lens. It was unwrapped meticulously
off the cord and the degree of fibrosis and adhesions to the
cord tissues were evaluated.

Histological ~examination: Full thickness, cross
sectional samples of the implanted meshes were examined
regarding the pattern of fibrous tissue deposition.
Representative testicular, epididymal and spermatic cord
sections were prepared for histological examination.
Spermatic cord cross sections were obtained around the
site of mid-inguinal point in control group (GI) and at the
site of mesh application in GII & GIII. Vasal luminal
diameters were measured by identifying the vas in 900
cross section and using a 10x ocular micrometer with a
standard conversion factor.

Histological evaluation of the processed specimens
were performed using hematoxylin and eosin (Hx& E)
stain for inflammation and main pathologic criteria.
Masson trichrome was used for better delineation of
fibrous tissue. Sections were semiquantitatively assessed to
determine the number of inflammatory cells present as well
as the amount of collagen deposited. Further assessment of
collagen was performed in 10 um thick, sirius-red (Fluka
chemica, Buchs, Switzerland)14 stained serial sections.
Morphometric quantitation of cord collagen deposition was
done in 5 microscopic fields under a 20x magnification
using a microscope (Zeiss, Axioskop, Germany) fitted with
Kontorn Image Analysis System (software program, KS 400,
Germany). Collagen content is represented as mean
percentage of fibrotic area + standard deviation (SD) of the
total area measured microscopic fields in multiple sections
of each subgroup. Data were analyzed in a standard form
using the mean, standard deviation and analysis of
varriance followed by LSD test(19. A value was considered
significant at P <0.05 .
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RESULTS

In this study, the dogs withstood well the general
anaesthesia and the surgical procedures. No single
operative mortality was recorded.

e Clinical Examination:

One week postoperatively, the wounds in the 30 studied
animals were examined. Mild superficial wound infection
was found in 3(30%), 2(20%) and 3(30%) dogs in GI, GII,
and GIII respectively. These infected animals were left to
complete the 3 months follow up. Only one case (10%)
presented with a gaping wound with severe infection in the
third group (Mersilene group). The cords and testes of the
later animal were harvested and studied as it was difficult
to manage the wound by frequent wash and dressing.

Four cases in GIII with skeletonized cords had clinical
hydrocele. Two of them were explored at one week and the
other two cases were left to complete the 3 months follow

up.

Three months postoperatively, there was no noticeable
wound infection in all animals although non of them
received antibiotics. Also, no testes had hydrocele at that
time.

e  Histopathological Examination:

One week postoperatively; studied groups revealed
swollen, pink, indurated spermatic cords in relation to the
base line ones. These findings were evident in GII & GIII
and more pronounced in the Mersilene group. In all
groups, intact cords were more affected than the
skeletonized ones due to involvement of their coverings.

The mesh was easily separable from the cord tissue
especially in GII. There was no evidence of erosion due to
mesh application.

Testes of the intact cords in all groups showed no
abnormalities. In the skeletonized sides, subclinical
hydroceles were discovered by gross examination in one
case of GI and another one in GII. Also, the diagnosis of
the two clinical hydroceles in GIII were confirmed.

Histologically, a foreign body reaction was noted in
the mid portion of the spermatic cord of mesh groups in
relation to control group (Figs. 1,2). There was uniform
evidence of acute inflammation manifested by marked
infiltration of neutrophil polymorphonuclear leukocytes
and macrophages with skeletal muscle degeneration. The
vessels showed marked congestion; the venules were
affected more than the arterioles with focal lymphatic
obstruction. All the cord specimens showed varying
degrees of neural inflammation and early collagen
deposition. The above changes were more pronounced in
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the skeletonized side of GIII (Table 1& 4; Figs. 3,4,5&6).

The wall of the vas was considerably thickened by
marked edema, inflammation and early fibrous tissue
deposition. Thickening of the vas deferens and decrease in
cross sectional luminal diameter was observed in mesh
groups particularly in the skeletonized side of Mersilene
group, when compared to the base line control. The lumen
was significantly decreased 14.82% and 19.06% by Prolene
mesh in the intact and skeletonized sides respectively;
16.47% and 28.47% by Mersilene mesh compared to base
line control (Table 2). Compared to the control group (GI),
these changes were non significant in Prolene group while
significant in Mersilene one (P<0.05).

Histological examination of all testes revealed normal
spermatogenesis. There was no evidence of inflammation,
fibrosis, or interstitial changes in the testicular parenchyma.
The Leydig and Sertoli cell populations were
indistinguishable between control and experimental mesh
groups as was epididymal histology (Fig. 7).

Three  months  postoperatively;  thickening  and
inflammation subsided and the cord became grayish white.
The Mersilene meshes were more adherent to the
spermatic cords when compared to the prolene ones.

No testicular abnormalities could be detected. The 2
clinical hydroceles previously diagnosed at one week
completely disappeared.

Histologically, acute inflammation almost completely
resolved. The spermatic cord tissues were infiltrated by
chronic mononuclear inflammatory cells formed mainly of
lymphocytes and histiocytes, with marked fibrous tissue
reaction (Table 3& Figs. 8,9,10,11). The neural and vascular
affection were less than that at one week. No focal changes
could be identified in the nerves except for mild neuritis;
however, the vascular channels showed mild thickening
and congestion (Table 3& Fig. 12). The fibrous tissue
formation was significantly higher in mesh groups (GII &
GIII) than the control group, and more prominent in GIII
(Table 4). The pattern of fibrous tissue formation varied in
response to either types of meshes. In Prolene mesh, the
collagen fibers formed moderate capsules concentrically
oriented around each single mesh filament. Whereas, in the
periphery, there was a thin scar plate oriented parallel to
the mesh. In Mersilene prosthesis, the mesh was enclosed
into a well-vascularized scar tissue, consisting of a frame of
extensive fibrosis.

The wall of the vas relatively decreased in thickness
with mild increase in the mean luminal diameter compared
to those at one week (Table 2). The largest cross sectional
vasal luminal diameter decreased 5.89% and 7.06% by
Prolene mesh in the intact and skeletonized sides
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respectively& 7.76% and 9.41% by Mersilene mesh
compared to their base line and control groups. Both of
these comparisons did not meet statistical significance
(Table 2, Figs. 13, 14).

Table (1): Histopathological changes of the spermatic cord contents one week postoperativly

The testes and epididymes were quite normal in all

animals.

Groups
Reaction Control (GI) Prolene (GII) Mersilene (GIII)
Intact Skeletonized Intact skeletonized Intact Skeletonized
Acute inflammatory cells + ++ ++ +++ +++ ++++
Tissue edema -/+ + ++ +++ +++ ++++
Granulation tissue formation + ++ ++ +++ +++ +H++
Vascular thickening + ++ ++ +++ +++ +H++
Neural inflammatin -/+ + -/+ ++ + ++
Collagen tissue deposition* _ _ _ + + ++
*Collagen tissue deposition was assessed by Masson trichrome stain.
Reaction: (-) no, (-/+) weak, (+) mild, (++) moderate, (+++) marked, (++++) severe.
Table (2) : Changes in the mean vasal luminal diameter ( MeanSD).
Groups
Posiﬁfr’l Z‘:;tive Control (GI) Prolene (GII) Mersilene (GIII)
Base line Intact Skeletonized  Intact Skeletonized Intact Skeletonized
control
One week 42.5+4.7 40+3.1 34.8+2.6** 36.2+2.9* 34.442.9** 35.5+3 4% 30.442.8***
Three months 42.5+4.7 42441 413442 40+4.3 39.5+4.1 39.2+3.9 38.5+3.8
SD: Standard deviation.
*  Significant difference from base line control at P<0.05
** Highly significant difference from base line control at P<0.01
*** Highly significant difference from base line control at P<0.001
Table (3): Histopathological changes of the spermatic cord contents three months postoperatively
Groups
Reaction Control (GI) Prolene (GII) Mersilene (GIII)
intact skeletonized Intact skeletonized Intact Skeletonized
Chronic inflammatory Cells _ + + + ++ +++
Tissue edema _ _ _ _ _ -
Granulation tissue formation _ _ + + + ++
Vascular thickening _ -/+ -/+ + -/+ ++
Neural inflammation _ _ _ -/+ _ +
Collagen deposition - + + ++ ++ +++

Reaction: (-) no, (-/+) weak, (+) mild, (++) moderate, (+++) marked, (++++) severe.
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Table (4): Morphometric variation of collagen deposition within the spermatic cords in different groups using sirius red
stain (Mean * SD).

Groups
Postoperative Control Prolene Mersilene
timing
Intact Skeletonized Intact Skeletonized Intact Skeletonized
One week 14.68+2.16 15.04+2.13 16.46+2.64 19.89+4.01* 18.86+4.58 20.98+3.45%*
Three months 16.56+2.12 17.96+2.11 18.16+3.39 24.06+4.88* 20.62+3.15* 30.64+4.17%*

SD=Standard deviation

*  Significant difference from the control group at P<0.05

** Highly significant difference from the control group at P<0.01
** * Highly significant difference from the control group at P<0.001

Fig.(1): Histopathological findings of spermatic cord one Fig.(2): Histopathological findings of spermatic cord three
week postoperatively in control group (GI) with intact cord months postoperatively in control group (GI) with intact
(Hx.& E. x 200). cord (Masson trichrome x 200).

Fig.(3): Histopathological findings of spermatic cord one Fig.(4): Histopathological findings of spermatic cord one
week postoperatively in Prolene group (GII) with intact cord week postoperatively in Prolene group (GII) with
(Masson trichrome x 200). skeletonized cord (Hx.& E. x 200).
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Fig.(5): Histopathological findings of spermatic cord one Fig.(6): Histopathological findings of spermatic cord one
week postoperatively in Mersilene group (GIII) with intact week postoperatively in Mersilene group (GIII) with
cord (Hx.& E. x 200). skeletonized cord (Masson trichrome x 200).

iy W
ir s
| 'Etr- L1 ]

Fig.(8): Histopathological findings of spermatic cord three months
postoperatively in Prolene group (GII) with intact cord
(Masson trichrome x 200).

Fig.(7): Normal histopathological findings in the testis three
months postoperatively (Hx.& E. x 200).

Fig.(9): Histopathological findings of spermatic cord three Fig.(10): Histopathological findings of spermatic cord three months
months postoperatively in Prolene group (GII) with postoperatively in Mersilene group (GIII) with intact cord
skeletonized cord (Hx.& E. x 200). (Hx.& E. x 200).
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Fig.(11): Histopathological findings of spermatic cord three months Fig.(12): Thickening and congestion of the vascular channels

postoperatively in Mersilene group (GIII) skeletonized cord
(Sirius red x 200).

three months postoperatively (Sirius red x 200).

Fig.(13): Histopathological findings in the vas deferens three

months postoperatively in Prolene group (GII) with intact
cord (Masson trichrome x 200).

DISCUSSION

Non-absorbable monofilament polypropylene (Prolene)
and multifilament polyester (Mersilene) meshes were used
in this study as they are the most widely used materials in
hernioplasty(1617.18). We did not attempt to simulate the
technique of mesh repair of inguinal hernia in male patient
for three reasons. The first of them, is that, dogs rarely
develop inguinal hernia. Secondly, the aim of the present
work was to test the effect of direct contact of mesh material
on the spermatic cord contents and not to evaluate its
efficiency to support the hernial repair which has been
extensively studied in several previous clinical works.
Lastly, if inguinal hernia is surgically induced in dogs and
repaired using mesh, there might be no chance for all the
spermatic cord contents to be in direct contact with the
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Fig.(14): Histopathological findings in the vas deferens three

months postoperatively in Mersilene group (GIII) with
skeletonized cord (Sirius red x 200).

prosthetic material. So, we have preferred exposure of the
cord contents to the tested prosthesis using the simple idea
suggested and applied in this study.

In the meantime, previous studies reported a
deleterious effect of the tight strangulating internal ring on
the spermatic cord and testes. They reported cases of
vascular thrombosis of the spermatic cord vessels,
hydrocele, ischemia and atrophy of the testis (19.20). So, in our
study, the application of mesh was arranged to be non
strangulating to obviate its mechanical constricting effect.
Also, in clinical inguinal hernioplasty, some authors prefer
to skeletonize the spermatic cord by removal of its
coverings, leaving a thin cord to facilitate snug closure of
internal ring without strangulation (2122). On the other hand,
the majority do not recommend cord skeletonization as it
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increase the incidence of vascular injury and testicular
ischemia 3.2425). So, in this work, the effect of mesh was
studied on the skeletonized and the intact cords in dogs.

The results of the present study revealed that
monofilament polypropylene mesh did not increase the
incidence of infection than that in control group. On the
other hand, multifilament polyester mesh caused more
incidence of infection than in the other 2 groups. These
results agreed with those reported by other investigators
who studied the effect of these types of meshes on the
anterior abdominal wall in experimental animals. They
proved a correlation between the mesh structure, surface
and the size of their pores and the incidence of infection.
They found that the monofilaments polypropylene (Prolene)
mesh has no crevices and its surface is extremely smooth so
that it is hardly colonizable by bacteria. On the contrary, the
multifibered braided thread of polyester (Mersilene) mesh
and its relatively rough surface make it less resistant to
infection (122226).  Also, the previous studies have
documented that the biomaterial that contain pores of 10 um
in diameter or less may increase the risk of infection. This is
because bacteria that are approximately 1p (micron) in size
can shelter in such spaces, where they are inaccessible to
polymorphonuclear granulocytes which average 10-15 pm in
diameter. Accordingly, the Prolene mesh of pore size 1.0-1.6
mm is more resistant to infection than Mersilene with a pore
size of 0.6-1.0 mm (1226227),

In the current study, Mersilene mesh induced a more
tissue reaction than prolene one. Although this may be
considered as an advantage in ventral hernia as the
subsequent fibrosis gives a more support to the abdominal
wall (222829, but theoretically, it might cause a potential
damage or stenosis of the tubular structures of the spermatic
cord, namely the blood vessels, lymphatics and vas deferens
with possible fertility alteration.

In this study, the pattern of fibrous tissue formation
varied in response to either types of meshes. In Prolene
mesh, the collagen fibres were confined to each single mesh
filaments. On the other hand, the Mersilene mesh was
enclosed into a well-vascularized scar tissue, consisting of a
frame of extensive fibrosis. These findings agreed with that
previously reported regarding the anterior abdominal wall
tissue response to these types of meshes (1. Although there
was no permanent damage to the tubular structures of the
spermatic cord in our study, it might be suggested that this
pattern of fibrosis makes them more likely to be at risk in
Mersilene group.

It was also noticed that the vas deferens, blood vessels
and lymphatics within the intact spermatic cord showed less
inflammatory response than in the skeletonized one. It
seemed that the spermatic cord coverings protect its
contents not to be involved in the inflammatory process of

230

the surgically dissected field or to come in direct contact
with the prosthetic mesh.

In this experimental work, the inflammatory reaction
of the spermatic cord contents considerably decreased 3
months postoperatively in all groups. Also, there was no
significant decrease in the mean vasal lumenal diameter at
that time. Furthermore, the testis in all animals included in
this study showed no histopathological changes as a result
of spermatic cord dissection or the contact with both types
of meshes.

CONCULSION

The results of this experimental study proved that the
used non-absorbable prostheses did not cause permanent
adverse histological changes in the spermatic cord contents
and testes in male dogs.

Regarding the safety of spermatic cord contents,
Prolene mesh without skeletonization of the cord is
suggested to be preferred to Mersilene one and excision of
the cord coverings.

These experimental results might encourage the clinical
use of Prolene mesh without skeletonization of the cord in
inguinal hernioplasty.

REFERENCES

1. Rutkow IM. Epidemiologic, economic, and sociologic aspects
of hernia surgery in the United States in 1990s. Surgical
Clinics of North America 1998; 78: 941-951.

2. Rutk IM. General surgical operations in the United States,
1979 to 1984. Arch.Surg. 1986; 100: 550-561

3. Robbins AW, and Rutkow IM. The mesh-plug hernioplasty.
Surgical Clinics of North America. 1993; 73: 501-512.

4. Amid Pk. Routine mesh repair. Crucial Controversies in
Surgery 1997; 4B: 63-70.

5. ichtenstein IL, Shulman AG, Amid PK, and Montilier MM.
The tension-free hernioplasty. Am.J.Surg. 1989; 157: 188-193.

6. Cameron AEP, and Taylor DEM. Carbon-fibre versus Marlex
mesh in the repair of experimental abdominal wall defect in
rats. Br.].Surg. 1985; 72: 648-650.

7. Lamb JP, Vitale T, and Kaminski DL. Comparative evaluation
of synthetic meshes used for abdominal wall replacement.
Surgery 1983; 93: 643-648.

8. Jenkins SD, Klamer TW, Parteka JJ,and Condon RE. A
comparison of prosthetic materials used to repair abdominal
wall defects. Surgery 1983; 94: 392-398

Egyptian Journal of Surgery



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Gurleyik E, Gurleyik G. and Cetinkaya F. The inflammatory
response to open tension-free inguinal hernioplasty versus
conventional repair. Am.].Surg. 1998; 175: 179-182.

Di Vita G, D Milano S, Frazzetta M, Patti R, Palazzolo V,
Barbera C, Ferlazzo V, Leo P, and Cillari E. Tension-free
hernia repair is associated with an increase in inflammatory
response markers against the mesh. The Am.J.Surg. 2000;18:
203-207.

Di Viti G, Milano S, Patti R, Raimondo D, Bello GD,
D’Agostino P, Leo P, and Cillari E. Cytokine modifications
after tension-free hernioplasty or open conventional inguinal
repair. The Am.].Surg. 2001; 181: 487-491.

Schumpelick W, Klinge U, and Klosterhalfen B. Biomaterials
for the repair of abdominal hernia: Structural and
compositional consideration. In: Nyhus& Condon's Hernia,
5th ed. Fitzgibbons R], and Greenburg AG, by Lippincott
Williams& Wilkins Comp., Philadelphia, USA., 2002: 551-565.

Zieren ], Beyersddorff D, Beier KM, and Muller JM. Sexual
function and testicular perfusion after inguinal hernia repair
with mesh. The Am.J.Surg. 2001;181: 204-206.

Gascon M, Huet PM, Begiorono ], Plourde V and Coulombe
PA. Estimation of collagen content of liver specimens,
variation among animals and among hepatic lobes in cirrhotic
rats. ] Histochem. Cytochemistry, 1989; 37: 377-383

Bland M, An introduction to medical statistics, 2nd edition.
Oxford University Press Inc., New York (1996).

Calne RY. Repair of bilateral hernia with Mersilene mesh
behind rectus abdominus. Arch.Surg. 1974; 109: 532-536

Morris Stiff GJ, and Hughes LE. The outcomes of non-
absorbable mesh placed within the abdominal cavity:
Literature review and clinical experience. J.Am.Coll.Surg.
1998; 186: 352-367.

Amid PK, Shulman AG, Lichtenstein IL. Selecting synthetic
mesh for repair of groin hernia. Post-Grad.Gen.Surg. 1992; 4:
150-155.

Fong Y, Wantz GE. Prevention of ischemic orchitis during
inguinal hernioplasty. Surgery, Gynecology and Obstetrics.
1992; 147: 399-402.

Wantz GE. Testicular atrophy and chronic residual neuralgia
as risks of inguinal hernioplasy. Surgical Clinics of North
America. 1993; 73: 571-581.

Tons C, Klinge U, and Kupczk-Joeris D. Controlled study of
cremasteric resection in shouldice repair of primary inguinal
hernia. Zentralbl Chir. 1991; 116: 737.(Abstract).

Abrabamson J. Hernias. In: Maingot's Abdominal Operations,
10th ed. Zinner M], Schwartz SI, Ellis H. Prentice Hall
International, Inc. USA. 1997: 479-580.

EJS, Vol. (22,) No. (3), July, 2003

23.

24.

25.

26.

27.

28.

29.

Fong Y, Wantz CE: Prevention of ischemic orchitis during
inguinal hernioplasty. Surg. Gynecol. Obestet. 1992; 174: 399-
402.

Wantz GE: Testicular atrophy as a risk of inguinal
hernioplasty. Surg. Gynecol. Obest. 1982; 154: 570-571.

Wantz GE: Complications of inguinal hernia repair. Surg.
Clin. North. Am. 1984; 64: 287-298.

Lichtenstein IL, Shulman AG, Amid PK. The cause,
prevention, and treatment of recurrent  hernia.
Surg.Clin.North.Am. 1993; 73: 529-543.

Amid PK, Shulman AG, Lichtenstein IL. Biomaterials and
abdominal wall hernia surgery. In: Inguinal Hernia; Advances
or Controversies. Eds, Arregui ME, Nagan RF. Oxford and
New York: Radcliffe Medical Press, 1994: 107-114.

Cerise EJ, Busuttil RW, Craighead CC, Ogden WW. The use of
Mersiline mesh in repair of abdominal hernias. Ann. Surg.

1975; 181: 728-733.

Wantz GE: Incisional hernioplasty with Mersilene.
Surg.Gynecol.Obstet. 1991; 172: 129-137.

231



