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ABSTRACT

In 17 is study umbilical hernias were created experimentally in eight sheep. At the
30" postoperative day, hernia developed that had the typical characteristic features of
reducih e hernia. The animals were divided into two groups and hernioplasty was
dome using freshly prepared ovine tunica vaginalis in one group and ovine
pericer: ium in the second group, Following hernioplasty, the animals were inspected
chnical vy, Biopsies were taken {rom the grafts and surrounding tissue at 15, 30, 60,
angd 0 days, Clinical examination of the experimental animals and the patch grafis
sowed no apparent abnormalities except for the occurrence of simple multifocal
swound  infection.  Histopathological examination of the patch pgrafis showed
i lami atory reactions that ranged from polvmorphonuclear cell infiltration of the
graft up to chronic foreign-body pranuloma. Dense fibrous tissue was seen invading
the praf. particularly through perforations of the suturing needle and fissures in the
araft. Teese histopathological changes were not scen at the 60™ postoperative day
enzep: [or the fibrous capsulation of remnants of suture material in the graft |
Noomajor differences were seen in the  microscopic picture of hernias grafled with
iunica viginalis and those grafted with the pericardium. This study described a model
lir expurimental induction of umbilical hernia in sheep and introduced for the first
time it the literature the use of tunica vaginalis as an allograft for hernioplasty in
shuep. curther studies are needed on the uwse of tunica vaginalis patch graft in
ripairint other types of tissue defects such as in duraplasty.
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INTRODUCTION

Eeveral tvpes of connective tissues, muscles, and synthetic maierials have
been used < xperimentally and clinically in reconstructing congenital or acquired soft
tissue defecis. Among the dense connective tissue grafts used for this purpose were
fasciz lata, sericerdium, dura mater, and diaphragm(1-8). In human medicine , most
muscies of he human body have been evaluated for potential use as flaps (9,10). In
veierinary riedic ne , the most commonly used muscles were the rectus femoris,
crania, sart: rius, cervical part of the trapezius , semitendinosus, and latissimus dorsi
(11-14). Syr thetic meshs have been also used and they include non-absorbable meshs
(stainzless  steel, tlantalum, teflon, silicon, monofilament —polyfilament nylon,
palvepory  compound,  polypropylene,  polytetralluorocthylene,  polyethylene,
tetrapathalaie, and polyester) and absorbable mesh (polyglycolic acid. polyglactin
910, and the Bulgarian antimicrobial polyamide), {15-25).

The purpase of this study was Lo evaluate the use of tunica vaginalis in repairing
experimmenta ly induced abdominal hernia in sheep and to compare the use of this tvpe
of grafl with the use of pericardium for the same purpose. From a review of the
literature it Fecame cvident that the use of tunica vaginalis for hernioplasty has never
been attempied both in humans or animals.

MATERIALS AND METHODS
I. Preparatic of the patch grafts:
a) Preparatio 1 of ovine tunica vaginalis:

The tuniza vaginalis were freshly harvested from 2-3 years old healthy rams
mmeciately after slaughter under veterinary supervision. The tunica vaginalis were
rinsed n a =lerile physiological saline solution and their external loosc connective
issuc were siripped mechanically. The remaining fibrous sheet was re-rinsed by
epcated waihing in sterile physiological saline solution and stored at 4°C in
slasswere jar bathed in sterile physiological saline solution and ready for hernioplasty
m Lhe same ¢ ay of collection and preparation (Fig.1).

1) Prepareticn of ovine pericardium;
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Tae pericardia were freshly harvested from 6-12 months old healthy sheep,
imme:liately afler slaughter under veterinary supervision. The pericardia were washed
ir stecile physiological saline solution. They were stripped mechanically of their
eaternal locse connective tissue coat including adipose tissue, vessels, and nerves.
hz rzmaining fibrous membrane was re-rinsed by repeated washing in sterile
phyei: logical saline solution and stored at 4°C in glassware jar bathed in sterile
rhyeis logical saline solution ready for hernioplasty on the same day of collection and
preparation {Fig.2) .

2. Animals:

Eight 6-12 months old sheep weighying 17-21 kg were used for experimental
itduct on of umbilical hernia. The sheep were apparently healthy, ear tapged and
tousged| under the same feed and management conditions.

i, Experimental induction of umbilical hernia:

Umbilical hernias were created experimentally in all cight sheep. Each animal
was fastened for 24 hrs from food and 12 hrs from water prior to surgical operation,
he siin at the mid-abdominal region from the xiphoid to the pupic symphysis was
preper:d for aseptic surgery. General anaesthesia was induced by iniravenaus
i dmin stration of mixture of xylazine' (0.05 mg/ kg) and ketamin HCL? (2 mgskg),
cn monutes following premedication with atropine sulfate (0.2 mg/kg) given
riram: iseularly.

[fiz animal was placed in dorsal recumbency and a 10cm long mid-line abdominal
skin incision was made at the center of the umbilical region. The skin was bluntly
d ssecizd from the abdominal connective tissue. The linea alba was incised for about
t-3 ¢m and finally the peritoneum was opened and dissected from the rectus
abdiovm nus muscles, Two elliptical incisions were made at the abdominal muscles
sonind the umbilicus and a circular piece of 4-6 cm diameter was removed from the
abdom nal muscle fibers. Following proper hemostasis, the peritoneal edges were
sutured 1o the circular rim of the dissected abdominal muscle and fascia following a
simple continuous mattress suture pattern using size 0 chromic catput, so as fo
produc: an artificial ring. The skin was closed with an interrupted suture pattern with
size | oilk suture, The wounds were dressed and supporled for 10 days following the
sLrgica operation by a cloth-made abdominal belt, The skin stitches were removed at
the 1¢'"  post-operative day and animals were followed for one month for the
develop ment of umbilical hernias.

4, Hem'oplasty:

#

v Avlazine , Calier S.A., Spain.

* Tekam 50, setamin, Al-Hakma Drug Compang , Jordan.

* Atropine S lphate | mg, $.D.1., Samara, Irag.
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Follovong di velopment of the umbulical hernia, which eccurred on the 30™ day post-
hermioplasty, The experimental animals were randomly divided into two groups.
lunica

vaginalis pat:h grafis were used in hernioplasty of one group of animals and the
pericardium “or the other.

| Hernicplasty with tunica vaginalis patch grafi:

Aresthes.a and preoperative techniques were similar to those followed in the
induction of hernia. A mid-line surgical skin incision was made above the umbilicus.
A single inc sion over the hernial sac extending slightly beyond its cranial and caudal
2dges. By biind dissection the skin was separated from the hernial sac where adhesion
or incereerat on of the contents to the sac was seen. An open reduction was performed
‘0 isolate the attachments. The redundant skin overlying the hernial sac was removed
along with t- e hernial sac which was palpated to be sure that it is empty, The fibrous
atachments o the sac to the fascia were divided to expose clean fascia on all sides
rom the serphery to the edge of the ring. The peritoneum was treated to left intact,

atherwise closed by a row of simple continuous mattress sutures of No. 0 chromic

satgul. A suilable size of the patch graft was surtured to the hernial ring, with the
viscerel side of the tunica vaginalis facing the abdominal cavity (Fig.4). The material
ased for sutring the patch graft was No.0 chromic catgut by simple interrupted
nattress. The skin was closed by a No. 1 braided silk by simple interrupted mattress.
Hernicplast with pericardium patch grafi:

‘nesthesia and preoperative preparations were similar to those followed in the
induction of hernia. The hernia was corrected by the same procedure described for the
unica vaginalis except for the use of pericardium sac a patch. The cardiac side of the
pericarcium 'was placed facing the abdominal cavity (Fig.5).

issue collection:

lissue specimens were collected from the patch grafts and surrounding tissue
at 15, 300 60, and 90 days following hemioplasty. The process was performed
aseptically following sedation and local infiltration analgesia . Tissue specimens
were fixed in 19% formalin solution for 48hrs, trimmed to suitable sizes, washed,
debvdrated, cleared in xylol, embedded in paraffin wax, sectioned at 5-6 p
thickness  stained with hematoxylin and eosin , and examined with a light
microscope (26).
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g 1 - A fresh tunica vaginalis from the testes of a ram ready to be used in
he mioplasty.
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o rium with experimentally induced umbilical hernia 30 days postoperation.

I'he diameter of the ring was 13-15 cm.

Fiz. 4- Tunica vaginalis grafted over the peritoneum in a ram.
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Fiz. 5- Ovine pericardium grafted over the peritoncum in a ram .

RESULTS

- Clintcal Chservations:

Iy Hemicplasty with tunica vaginalis : Anorexia was noted during the second postoprative

duy an: then disappeared after the 3™ postoperative day, A mild redness and swelling of
fhiz sile of operation were seen and disappeared within 4-5 days following the surgical
operation . Multiple minute areas of infection were grossly seen at the site of operation
nid dissppeared following the use of local antiseptic solution. During the first weck
followeiag surgery, the average body temperature was 39,1 - 40°C and the pulse rate was
45-104 beats / minute and the respiratory rate was 27-36 times / minute .
ernic alasty with pericardium; Starting the second postoperative day, the animals
sufferes form anorexia and stood uncomfortable. The average body temperature for the
st ¥ vostoperative days was 39.1 - 40°C and the pulse rate was 95-100 beats per
tnute ind the respiratory rate was 27-36 times / minute. A severe redness and edema
b site of operation was seen and the whole site was painful to manual palpation.
bese somplems disappered within 7-10 days after surgical operation. Multiple areas of
eetion wers noted at the site of operation in two of the four cases and were treated
locaily  Furthermore, hernia reoccurred in onc of the four cases at the end of the 3™

post-cpirative week despite the use of two folds of the pericardium. Additionally,

s vere audhesion was scen during biopsy collection from the site of operation.
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B- His opattologic observations:

1y Hernioplasty with tunica vaginalis: At 15 day postoperation, the paich graft was
intervwoven closciy with the subcutaneous tissue and it was difficult to differentiate
bedween the two types of tissues. Thus, well vascularized lbrous tissue consisting of
tew Dibrocs tes and dense bundles of collagen fibers was visualized bridging between
the two tyvpes of tissues (Fig.6). Perivascular cuffing of some of the capillaries in the
filrols tissue was seen . At the 30™ postoperative day, diffuse mononuclear cell
{plasra ec is, lvmphocytes, and macrophages) infiltration were seen in the fibrous
tissue partizularly at sites of suturing (Fig.7). Remnants of suture material were
viseatized n some of the sections and these were surrounded by connective tissue,
Furthermorz, granulomatous secretion (macrophages and giant cells mainly) was seen
arcund these remnants (Fig.8). The fibrous tissue extended from the host tissue into
the 2rad dda the perforations produced by the suturing needle, At the 60"
postoperatie dav, mature fibrous tissue was seen surounding remnants of suture
materal (F1.9), A picture similar to this was found at the 90" postoperative day 2-
Hernoplasty with pericardiom @ At 15 days postoperation , the graft was closely
interwoven with the subcutaneous tissue and it contained foci of polymorphonuclear
letkocvtes  mainly esinophils  (Fig.10). At the 30" postoperative day, the graft
contained ft ci of dense aggregations of giant cells in sites of perforations produced by
the wuwring needle (Fig.11). Additionally, dense infiltration of inflammatory
mononuclear cells was seen in the interface between the graft and the subcutaneous
tissue (Fig 2). At the 60" postoperative day, a dense well vascularized mature
[ibrous tiss. e made up of spindle — shaped fibrocytes and collagen fibers (Fig.13). A
similas picli re was seen at the 90" postoperative day.

Fig. fi- Urose secticn of tunica vaginalis patch grafl 15 days afler grafting in a
Aam with umbilical hernia, Note the well vascularized fibrous tissue bridging
hetwezn the graft and surrounding tissue H & E X 40
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FEeaRd, £ +a
Fig. 7- Cross section of tunica vaginalis patch gralt 30 days afler grafting in a Ram
with un bilics! hernia, Diffuse, mononuclear cell infiltration of filbrous tissue could
e seer A remnant of suture material could also be seen. H & E X 40
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Harm with umbilical hernia. A remnant of suture material surrounded by
domse Lilrous “issue could be visualized. H & E X 40,

g. 10-Cmoss sectien of pericardium patch graft 15 days after grafiing in a Ram with
nbilical her-ia. Note a focus of esinophillic infiltration  in the graft. H & E X 60
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g Cross section of pericardium patch graft 30 days after grafting in a Ram
hilical hernia. Note the fibrous tissue extending into the graft and the presence
2« of giant cells at sites of perforations by the sutyring needle. H & E X 40

ross section of pericardium patch graft 30 days after grafting in- Ram with
cells into the fibrous

|
. lL-
i lice | hernia, Note the heavy infiltration of mononuclear

tisaue ke tween the graft and surrounding tissue
I E X 40,
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Fig. 13- Cross Lu.,m:-n r:l'pcncardmm p.ﬂch grafi 60 days ﬂfrcr graﬁmg ina
Ram with umbilical hernia . Note  the presence  of mature  fibrous tissue
consisting of larce number of {ibrocyies and collagen fibers. H & E X 60,

DISCUSSION
Rasit ts of the present sludy have indicated that hernia could be created
expernmenta Iy in rams within 30 days. The induced hernia was comparable 1o
naturally —occurring one and consisted of a sac, ring, and content. The ring was {irst
detected th-ough  manual palpation at the 7" post-operation day. This period
coincided woth the phase of fibroplasia of the reparative response which is usually
zompicted @t 21 days following the injury (27). The diameter of the experimentally
reaied hemas ranged 6-10 cm except in one case in which the diameter was 13«15
:m. This discrepancy in diameters of the rings could be atiributed to variations in food
ntake, degre: of dilatation of the rumen, and the physical status (strength) of muscles
of the abdominal wall |
Redness and edema of the operative site in all of the experimental animals could be
tiribured 10 trauma inflicted on the tissues during surgery, Following trauma,
nflammaticn occurs leading to hyperemia and edema (27). These gross changes
isappearcd : raduzlly starting on the 5™ postoperative day,
The ¢ inica: signs and the local inflammatory changes (edema and redness of
e site of operation) disappeared within 4-5 days in animals grafted with tunica
aginalis and within 7-10 days in animals grafled with perfcardium, The difference
ould be expliined on the basis that tunica vaginalis is more acceptable as grafis (28),
In aninals zrafted with pericardium, some areas of infection and adhesions
were scen grossly. These changes could be attributed to the use of chromic catgut in
uturing the various layers of the peritoneum, In support of this proposition , these
nanges have 10t been reported when silk was used by others to repair experimentally
reated dizphragmatic hernia in dogs (16). Furthermore, similar spots of infections,
ere also seer at the site of operation in animals grafted with tunica vaginalis.
Histolo gically, the reaction of the graft was basically similar in cases grafted
with turica va zinalis and those grafted with pericardium .Growth of the graft into the
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surroun iing tissue occurred through the formation of granulation tissue that grow in
coefts aod perforations produced by the suturing needle. Foci of mononuclear cell
1 fikrar on were seen infiltrating the tunica vaginalis graft at the 30" postoperative
day ind cating progression of the inflammatory reaction to chronicity. At this period,
clumps of forcign — body giant cells were seen in the graft particularly at sites of
prasenc: of suture material. At 60 and 90 postoperation days, remnants of suture
mitterie  were scen in the graft encysted by dense connective tissue capsule | In cases
c-afted wvith the pericardium, foci of polymorphonuclear cells (particularly esinophils)
wirg se:n m Lhe graft at 15 days. This [inding indicated that the reaction was still of
the scuta type. At the 30M postoperative day, dense mononuclear cell infiltration was
seen v the interface between the graft and surrounding tissue . This finding has
irdicated that the reaction became chronic. At 60 and 90 postoperation days, highly
cellular fibrous tissue was scen in the interface between the graft and the surrounding
Lissue
o the clinical and histopathgological results of this study it could be
coachuc xd thet the tunica vaginalis could be used with good results in hernioplasty in
riwninar 15, This investigation could be considered the first report on the use of tunica
vazinalis as allografi for hernioplasty in domestic animals,
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