Zaghloul A. E. I and Moshah £. ISSN 1110-7219 111

RECONSTRUCTION OF MAJOR ABDOMINAL WALL DEFECTS BY
USING BOVINE PERICARDIUM BIOPROSTHESIS

Zaghloul A. E. I. and Mosbah E.

Department ol Sursery, Ancsthesiology and kadiology, Vae. of Vet Med. Mansoura Univessily.

ABSTRACT

This investigation aimed io stidy (he usefiidness of fresh and 0.5% glutaralcthyde
preserved bovine pericurdiwn (GPBP) jor the reconstruction of full thickness abdominal
wall defects in dogs and te vverbridge treir tse i repairing large hermias in steep and
goals. Bovine pericardia collected front abattoir were processed and preserved. Full
thiclkness abdominal wall defects were created swrgically it 16 dogs and repairec with
the same size of jresh (8 dogst and 0 5% glutaraldhyde preserved bovine pericurditm
{8 dogs). Four dogs fion each group were euthenised at 6 und 12 weeks posiopera
tion Jor nww vscopic and microscopic cvaludation. All dogs survived the procedure with-
out apparerit clinical complications. Adhesions belween the patches and the greater
omentun were recorded, Neovascularizalion, neoperitoneunt, fibrous lissue forination
and inflammnatory cells were eviderd. Caleification was scen it GPGBP gioup at 3
maorntths, All the aperaled shezp and goats with large ventral abdoniinal herrwas were
tolerated the operation well without rejection of the implant, infection or recurience untit
Jour nonthis observalion period postoperation. The Jresh and 0.5% (GPBP) patches are
considercd to be useful malerials for reinforcement of abdominal wall defects in dogs

and _for reconstiuction of oving large abdominal hernias.

INTRODUCTION

Massive full-Lhickness delect in (he abdominal wall occurring duc (o extensive infections, ex-
cision of abdoininal (unors {(Mays and Weakly, 1971), trauma ,gas gangrene (Long et al.,
1976) aud clectlric burns (Boyd, 1977). Surgical repair of large abdominal wall delects reimalns
a signilicant problem. The standard anaiomical closure of large defects is performed under pres-
surc, so0 the compression of intra-abdominal conient occasionally produce cardiac and pulmo-
nary cmbarrassient. In some cascs the gap is Loo Jarge to be bridged by mere anatoemical appo-
sition of wournd edges. In these cases liere is @ need to be strenglhened  and supported with
cxtrancous malerial (Park & Lakes, 1992).
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There were scveral oplions lor primary closure of lnge defects under lension, augmenlalion
by Inserlion of synithetic material, closure afier perforning relaxing incisions, somelimes mus-
cles with or withicut a supporting mesh (Dibello and Moore, 1996; Temudon ct al., 1996; Disa
et al., 1996; Jacobsen ct al., 1997, Vix-ct al, 1997; Paul ct al., 1998 and Shestak ct al.,
2000). Surgical correction of an incisional hernia may be dore by primary closure or mesh her-
niorrhaphy. Regacdless of which procedure was used, most surgeons delay surgery for al least
2-3 monihs =so (hal all infections and aclive inflannuation were resolved and lormalion of a
dense fibrous 1ing which holds sulures belier than intdammed Ussuc (Tulleners and  Fretz
19083 and Mcliwraith & Turncr 1987).

More than 80 types of synthelic meshes were used for the replacement of losl abdominai wall
and [ein o the wsivfovesuent o repair acorsvished b7 primary approximation of native lis-
sne (Kingsnorth & LeBlane, 2003). Posl-repair clinical complicalions as wound infeclion, bowcl
fistula, crosion into abdominal viscera, iucrcased recurrence rale (25%), repair failure and mesh
extrusion had Leen veported. Also the high cost associaled with synthetic mailerial initiated the

search for salv (and cheap biodegiadable material {Luijendijk et al., 2000).

Scveral typoes ol conneelive tissues and miuscles have been used experimentally and clinically
in reconstructing congenital or acquired softl tissuc delects. These were [ascia lata, pericardiun,
duramater, diapliragn and  collagen based materials derived [rom small inlestine submucosa
{(Mcricka, 19v1; Farizek ct al., 1997; Saaverda et al., 2001; Ilafecz et al., 2004). IHowever,
Lhe 1epair of Litge »oft tissue delects espeeially abdominal wall defeels is still a challenge for sur-
geons. The ideal Livmatziial for Lhis purposc should pessess adeqguale strength, no hypersensi-
Livity reactions and biccompalibility Lo facilitale lissue ingrowihs (Lai et al., 2003}. Nalurally
derived malterinls meluding glutaraldelyde Gtomcd bovine pericardium {(Jaines ct al., 1991} and
sintadl inlesline submucosa (Prevel et al., 1994) have been Lricd in animal models. These bioma-
terjals are less susceptible Lo infeclion and cousc less forcign body response (Hiles et al., 1995
and Badylak et «l., 1998).

Bovine percardinm had been used as a biomalerial Lo manulaclure various bioprosthcsis be-
cause of their inhicrent strength and biocomipalibilily (Sclunidt and DBaler, 2000). Glularalde-
hyde-preserved bovine pericardium (GPBP) is a biological malerial with sulficient resistance Lo
be used for repain of thoracoabdominal defecls. The ideal concentlralion of glutaraldehyde Lo be

used {1t Lhe preparalion-preservation of the malerial is 0.5% (Santillan-Doherty ct al., 1996).

Degradable niaterial used for the repair of large abdominal wall defeets must have enough
strengih to support the delect during the healing process. The resorplion rale of biodegradatlon

materials is alfveled by pre-implantation prescievation inetliods (James et al., 1991} The usc of
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natural tissne derived from an animal seurce require that the lissue be treated Lo minimize im-
iunogenicity of the graft and Lo stabilize the tissuc against rapid enzymaltic and clicmical degra-
dation in the body. Glutaraldhyde crosslinking accomplish this goal for the most part but its
use has also been associaled with scveral problems including allered mechanical properlies and
early mechanical failure. caleification, cytotoxicily and incomplete suppression ol immunclogical

rccognition (Jayakroshnan and Jamecla ( 1996).

This study aimed lo evaluate the uscfulness, healing, macroscopic and microscopic changes
of fresh bovine pericardium during reconstructing experimentally induced large abdominal wall
deleets in dogs, and o comparc its use with glutaraldehyde preserved bovine pericardium{0.5%).
Also Lo overbridge similar experimental defects in dogs with clinical cases in sheep and goals

suffered rom venlro-lateral abxominal hernias.

MATERIALS AND METHODS
Preparation of thic pericardial patel grafts:

a) Fresh Patches:

The pericardia were [reshly harvested [rom 12-24 months old healthy bulls. immediately alter
slaughter under veterinary supervision in an abatteir. The pericardia were washed in physiologi-
cal saline solution and Lhen stripped mechanically for their extemal loase eonncctive lissuc coal
including adipuasc lissue, vessels and nerves {Fig.1). Thie remaining fibrous membrane was slorctl
in sterile plastic conlainer filled wilh sterile physiological saline solution (al atmospheric temper-
alure) whercas e two surlaces were exposed lo the solution. Then it was ready for usc Lwo

liours aller caliection and preparation.

b) Glutaraldehyde-preserved Patches:

The fresh pericardia were colleciedl and cleaned as menlloned. They were stored for 2 weeks
in 0.5% glataralgehyde solution al normal atmospheric lemperature. Immediately Lelore hernio-
plasty they were removed [rom Uic preservalive solution and flushed for several Umes in novmat
physiological saline solution.

I-Experimental cases:

This stady was carried out on 16 adult apparently healthy dogs of both sex, 20kg average

wceighl., They were premedicated with intramuscular injection of atropine sulphate (ADWIA) at a
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dose ol (0.0411:5,/ kg bavl.) followed by intramuscular injection of xXylazine el (Xylajecl-ADWIA)
al a dosc of Tg/kg bav. Thiopental sodium was intravenously injected {25 mg/kg b.awt.). The
amimals were placed in dorsal recumbency and the skin at the mid-abdominal region (from xi-
phoid to Lhe pubic symphesisj and at both {lank regions were aseptically prepared. A rectangu-
lar skin tlap (15x100ms) was incised from 3 sides and reflecled. Full-thickness albxdoniinal wall

defecl (12x7cmi~). inciuding muscles and peritoneum was crealed at the same site (Fig.2).

Alter conlirol af blceding, the delects were bridged by reclangular palehes of cither [resh or
glutraldeliyde-preseived bovine pericardium (GPBP) of similar dimensions Lo Liie defects. The
palches were placed where Uieir cardiae sides facing the abdominal cavily. The pericardinl
palches were fixed to the cut edges of the abdoniinal wall by No. {2/0) polypropylenc by sinmple
continuous suturcs and interrupted only al Uie corners (Figs 3&4). The stilches were placed
0.5cm aparl Laking 1 cm Lthiclk biles of tic abdoninal wall involving all muscles and peritencun.
Mild lension wias maintained on he palehies (o avoid bulging. The skin was closed by simiple in-
Lerrupled sutures using silk No. (1/0).

Postoperative curce and iollowup:

Cage rest was provided for all dogs in the immediale postoperative period. Dogs were injectled
wilth keloprofinn (AKiR. Co. Egypl) in a dosc of 1mg/kg Lody weight alter the operalion z'md 12
hours inlerval  and syslemic broad speclrum antibiolics were intramuscularly injected at 8
hours inlerval for 5-5 successive days. The wounds were dressed 2 Limes daily using povidone
iodine. Dogs woere clinically observed daily daring the study period. ‘The skin slitches were re-

moved 10 days post-operalively.

Euthanasia and neciopsy :

The andmals were divided into lwo groups according o Lhe lime ol culhanasia. The [irsl
group consisted of 8 dogs (4 GPBP + 4 [reshi palelies] were culhanized at six weeks poslopera-
lively. The sccona group ol experimental dogs consisled of the same numbers were culhanized
at twelve wedks after operation. The dogs were cuthanized witl a large dose of thiopental sodi-
um as bolus injuction of the cephalic vein and tlie abdominal wall was routinely opencd. The f{ol-

lowing points were recorded:
1- Local changes at the operaled area.

2- Intraperitoncal changes which involved:
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a) Healing of the pericardial patel: to the under surface of the incision @nd Lo the peritone-

un,

1) Adhiesious lo (he incisions and (o the palel.
¢) Formlion of neoperitoneurnn.

d) Presence or absence of nevvascularization.

Specimens were collected fron: the center of the pericardial patch gralts auc fiom the line of
ils suturing with the abdominal muscles. The specimens were fixed in 10% buflered formalin for

48 hours and then the hislopatheiogical processing was completed according o (Banks, 1981).

Clinical cases:

Four sheep and 3 goais suffered froi large seniral abdomital hernias alter parturition (Figs.
5&8). The animals were [astencd for 12 hours [roni food and waler prior to surgical operstion.
They were premedilaled with atropine sulphate {0.2mg/kg L.w.) [ollowed by intramuscular injec-
tion of xylazine {xylaject-ADWIA) i a dose of (0.05 & 0.01 mg/kg in sheep & goals respecti-ely).
Circnlar infiltration analgesia was applicd using lidocaine Hel 1% after aseptic preparation of the
surgical site. The animats were placed in lateral recumbence and a half cirele or an elliplical skin

incision was perforined.

The filrous adhesions weve disscoled and U devilalized Gssues were removed o expose Lhe
hernial rings. Following j.roper hasmestasis, a suitable size ol perieardial palches (fresh or gluta-
raldhyde weated) were sutuied Lo the ring (IFig.G). The skin was sutured by inlerrupled horizon-
lal mattress sulurces using No.(1) sillkk (Figs.7 and 8B). The wounds werc daily dressed with povl-
done iodine and were supporled [or & days following the operation by cloth-made abdominal
belt, which was changed every 2 days A prophylaclic dose of antitetanic seruin (15 i/ kg bow.)
was subentancously injected and systemic broad speclrum antibiolic was Injecled for 5 succes-

sive days. The operated animals were observed for four months after operation.

RESULTS
A) Experimental animals:
1)- clinical findings:

All the experimenlal dogs tolerated the surgical procedure well and survived until the deter-
mined date for culhanasia. Mild {0 moderale swelling at Lhe sile of operation was seen and dis-

appeared within the first week [ollowing he operation. There was no evidence of herniation in
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any of e experimental animals. Skin wound dehiscence and arcas of infection were grossly ob-
served al the site of operations in two dogs operated wilh fresh grafts, However complele healing
was achicved followig the use of leeal antiscplic (povidone iodine) with daily dressing for three

weeks.

2)- Results of postmortem examination:
a) Group (1): Euthanised at six weeks postuperatively:

The rectangilar skin wound appeared to be cqually secured in the cight animals. All (he bo-
vine perncardial paiches were remained in their original shape (reelangular) and position and
they were lLicld Gy by the sutures. The expsibuentlally induced abdominal wounds appeared
to have been contitvoted with a slight decrcas: . their diameler (I10x5ems. average). The used
suture malerial (peolene) was prescal in situ in «i! the experimental animals. There were no cvi-
dence of adhiesions hetween the pericardial patches and the underlying visceral organs in all the

operaled dogs {Iigs O and 10).

Noew peritorenng was lormed al he visceral side of e GPBP patehes. IUwas smooth, whilish
and glislening {17049, This was unuoticed in cases of fresh pericardial patches. New blood vesscl
formation (neovascvularizalion} was clearly secen by naked eye obscrvalion at the marginal bor-
ders of the GPHI" patebes and nol in the fresh patehies (Figs.9 and 10). There was slight adhe-
sion belween (he grealer omentuian and (he center of the peritoneal side of the GPBP patehes
(Fig.9). Sceparauon of {he omentum was casy and withoul macroscopically identifiable changes in
the neopceriloncoin. In cases of fresh pericardial palches, there were exiensive adhesions be-
tween the gresler cmentum and the whole visceral side of Lthe palches [Fig.10). The omentum

was lirmly fixed wnad its removal was difficult and resulled in abrasions lo the periloneal side of

the patches.

b) Group (II). Lutiianized at twelve wecks posioperatively:

In addilion o the macrosecopical lindings at 6 weelks of cuthanasia. The rectangular skin
wounds appeaced (o be equally sceured in thie eightl animals. All the bovine pericardial patches
were rerilained in their original shape (reclangnlar) and pesition and they werce held irmly by the
sulires. The caperimentally induced abdominal wounds appeared to have been contracted will
a noliccubie deciease in their diameter (7x4dems. average) . The used suture malerial (prolene)
was present in sittom all the operaled animals Adhcesion was noliced belbween the visceral side

of the patches and the greater omentum in boti experimental groups. Dense adhiesions werc ob-
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served to the scrosa of swiall intesiinal loop in one dog from the fresh pericardium group
(Fig.11).

2-Microscopical findings:
a) Group 1:

Al six weeks afler impiantation the (GPBP) patehes were healed to the surrovmnding lissues by
fibrous connective tissues. Also fragments of myolibrils could be scen ([ig. 12 A).Newly lormed
capillarics were seen embedded in the cenneclive lissues whicli infiltrated with few polymorpho-
nuclear leukocytes and round celis (Kig. 12 B). Highly vascular granulation (issuc was noticed

inside lhe palch in lhree specimens only (Fig.12 CJ.

Numcerous leukoeylic infiltralicu wasg found arcund the newly formed capillities in lwo speci-
mens of GPBP (Fig. 13 A}, While .z the other v ¢ specimens, the palchi app. ared well vascular-
ized with few leukoceylic infiltrations {IMg. 13 B). Iewly formed peritoneal bridge was seen under
Lhe patclt in (hree speciinens {F1g. 13 C). In ease of [resh non wreated graft. (e patches were in-
vaded with numerous fibroblasts arranged perpendicular on newly lormed capillaries (Figs.14 A
& B). Some well formed vessels anneared in the specimens with infiltration of [ibroblasts, lym-

phiocytes and macrophages {Iig. 14 B & )

b) Group I1:

AL lwelve weeks after implantation, e patches were completely healed with the neighboring
structures (IFFig.15 A). NMumerous mononuclear, polymorphonuclear leukocyles were present
around the suture material which remained in sitn (Fig.15 B} Newly lormed capillaries with ad-
hesion were scen in e patches with fibrous connective tissues infiltrated with iumerous mono-
nuclear cells and siderocytes (Fig, 15 C). Calcification and foreign bedy glant ccll formation were
obscrved in two GPBP specimieins. As mininally hyalinized and caleifled [ibrous conneclive tls-
sues wag demonstraled at the »action or at the healing area (Figs. 16 A & B). New periloneum
was also seen bridging the inner suriace of the patch.

The fresh graft specimens appeared highly vascularized particularly at the periphery (Fig.17
A). Minimal cedema inside the normally arranged collagen bundles was observed. Mild leukocyt-
ic infiltration seen in the interface between the graft and the subcutaneous tissues in two speci-
mens (I'ig 17 B).
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B) Cliuical cases:

Seven anintads (4 shieep and 3 goals) sulfered from laige ventral abdominal hernias. The her-
ndad swellings svere cisserved at e left side (2 sheep and 3 goals) and at the right side in 2 sheep
{Figs.5 and 8).Thic Liernial rings weie nearly circular and were casily palpated excepl in two casces
{one sheop and o goat). They varied in size rom admission o! five to nine fingers cxcept onc goat
where the average diameter of the ring was 25cm. All the operated cases were females and the
Liernial swellings were appeared following parturilion. The hernial sac was formed from the skin

and subcutancous tssues and it may or not lined with thin pieec ol muscles and periloneuun,

All operaled animials recovered uncventlully ftom surgery. Seroma and typical signs of local
inflammation were observed in all shieep and sliglitly cvident in goats. It was subsided at the day
12 post-opcrativn. N hernial recurvence was rceorded through the four months of observation.
The skin wounds wes e secured amd healed to Uie neighboring tissues alter removal of the stitch-
cs (Fig.7B).

DISSCUSION

The biologicai vis-nes have been used in manulaeluring licart valve prosthesis , small diame-
ler vascular grart and biological palches (Gabbay ct al., 1984, Araujo ct al., 1987 and Scges-
ser ¢t al, 1967). i.owever these biological tissues have fixed with a crosslinking agents and
subsequently sterilized belore ihey can be implanted (Nimni et al., 1987). The fisation ol bio-
logical tissues isz to reduce antigenicity, immanogenicity and prevent enzymalic degredalion.
These vrosslinking vuenis arc mostly synlhetic chicmicals sucli as [ormialdhyde, glutaraldhyde
(Nimni et al., 1957} dialdlyde starch (Rosenberg 1978) and Epoxy compound (Noishiki ct al.,
1989). Boving poricaidia have been used as abiomaterial to manulactur varies bioprosthesis be-

cause ol their inlicient strenglh and biocomnpatilalily (Schmidt and Daier, 2000).

Glutaraldhyric tvcatment does not completely climinate the inmune responsc to allograft and
xenogralt and elicit a4 cylotoxic T-cell and a hwmoral response due to both residual cellular de-
bris and cxtra eollalar matrix protein (Coito aid Kupice-Weglinski, 1996). Many approaches
are under investigaleas as a mean 1o detoxily or neutralize Lhe toxic elfects of glutaraldhyde on
processed Ussuces as ulternate storage solutions, in addition to extensive bioproselhetic rinsing.
(Gendler et al., i981).

In our studly, il bovine pericavdium was evaluated as a bioprosthesis for the reconstruction
of experimental winl clinical abdominal defects in dogs, sheep and goats. These results indicated

that the bovine pericardium is a biocompatible tissuc replacer. Biocompalibility involves the ac-
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ceptance of the biomaterials by the suirouading tissues and by the body as a shole (Park and
lakes. 1992). Where the atlack of body iunnune sysiem in e implant can cause (zilure of the

biomalerials o scrve as the lissues replacement.

The infection and absccss formaticn encounlered in this study in (2 dogs) were related Lo skin
suture breakdown. The dogs survived unlil they were euthanised. This may be duc Lo the ani-
mal bite and Wie sulure thread which eaused their removal and spread of infection. These re-
sulls are similar willi Whose of Disa ct al, (1996) whio reported that the resistance of biological
material Lo infection is high compared with syntlielic materials. While Werkmeister et al., (1998)
recorded that postoperative wound infeclion is a conimon complicalion in the repaired abdomi-

nal wall defects while using prosthesis.

All the operatad clinical cases were manipulated alfler parturition, This may be due to abdomi-
nal distension duc o pregnancy or to violent straining during parturation leading to ventral her-
nia in sheep and gouls. This is in agreement wilh Krishnamurthy, (1996). Posloperalive scroma
in both experimental and clinical cases were explained by a host inflammatory rcactions to the
implanted material as demonstrated in histopalliological examinations. “While Amid. (1997)
added thal the dead space created belween the implant and (he host Ussues plays a role in the

formation ol such complications.

In this study, there were no signs of (ragmentalion of the bovine perlcardium in both experi-
mental and clinical cases. The experimentally implanted patches retained in their original shape
but decreased in their dismeter (10x5¢m, group 1 and 7x3 cmn group 2 respectively). This could
be attributed 1o (he contraction of Lhe (ibrous connective tssues alter maturation of the healing
sites around thc patches. Also there was 1o evidence of hernialation in both thic experimental
and clinical animals at any lime of evaluation. This may be due to the {firm incorporaion of the
biomaterial witl host lissues. New blood vessels formalion (neo-vascularization) could be clearly
seen under naked eye observation. Blood vessels werc protruded and gradually progressing into
the biomalteriaf from the surrounding host tissue especially in {GPBP) group. The same results
were obtained by Tung et al., (2002).

Kader et al., {2008) recorded o recurrence of one of lour experimentally induced umbilical
hernias in sheep despite the use of two lolds of ovine pericardinm. The condition which did not

occur in our clinical cases. This may be due to the thickness and quality of bovine pericardium
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which is considered 1¢ ke more superior than ovine wpe.

The results ol this study demonstrated that proeesscd bovine pericardium can be placed in
direcel contacl witl qouderlying viscera wilhiont stitnulaling intra-abdominal adliesions. However
adhesion was [vrincad between the peritoneal side of the patch and the grealer omentum, The
usc of human durwmnaler {Redgers et al., 1982) and processed bovine tunica vaginalis (Tung et
al., 2002) had shawn similar resulls, Glutaraldliyde delay e biodegradation and resorplion of
thie biological itnplant in the animal model, bul it has a cylsloxic effect and calcification effect
Gendler et al, {1934) and James et al., {1991). Tissue adhesion as undesired phenoinena
commonly occuirs with the use of prosthelic malterials. Adhesions have been reported lo be duc
to lesion causcd '3y abrasion, ischemia, dcesicealion, infection and foreign body {(Thompson,
1998) When (he vnentam was present, adhesions weie far more prevalenit if the abdeminal
wall had been cesecied as in this study. It is well documented that the mesolhelial cells on the

neopritaneal surloge prevent adhesions (Baptista et al 2000].

This wvesiiy o demonstrated abscence of signiflicant diflerences between the use of (resh
and ghutavaldb- e pooescrved hovine pericardivm in realing cxperimentally induced large ab-
duminal defects iu dogs. where extensive omental adhesions were attached to the fresh patch-
¢s, in additon w avtachmient of ene patel Lo Ui serosa of & sniall inlestinal loop and not in the
{(GPBPj patches. This could be atlrilbuted te bridging of periloneal lining above Uhe inside surface
of the glularaldigde preserved bovine pericardia which was appeared during macroscopical and
microscopical exawsinations. Trowbridge and Crofts.( 1988); Lee ct al., (1989) and Santillan-
Deoberty, ct al., {1996) recorded that trealment of bovine pericardium wilh glularaldhyde in-
creased ils lensile shrengil and sbear propertics. Bul our results may be explained on the basis
that bLovine pencecdivm in comparison with the small abdomen in dogs is slifl and strong

enough (o prevent ceurrence. Also the macroscopical and microscopical cxaminalions revealed
1o signs of rejectio:,

Mild inllamnalonry:  reaclion cells was scen in the interface belween the (resh palches (12
wecks P.G) and the subeutlancous tissues in two speeimens. ‘The calcificalion which was report-
cd at 12 weeks m the glularaldhiyde trealed group was minimum. However caleification of bio-
prothesis 1s clearly multifactorial and the exaclt mechanisms are yet to be elucldated {Kader ot
al., 2005} Autujvuc cell debris has been speculated to constitute the early nuclei of calcifica-
tion in long lerm: cxplants, so cell extracton of biological tissues may reducc Its calcification (Va-
lente et al., 1985). Residual alkaline phosphiatase activity and presence of liplds and cellular
debris in glularaldhyde treated tissues presumably is a faclor in the pathogenesis of mincraliza-
tion and the seleetive removal of lipids prior to treatiment help Lo attenuate ealcification (Rossi et

al 1990). Howecver. this phenomena must be put under further investigations for longer periods

Mansoura, Vet. iled J. Vol. VIII, No. 1, 2006



Zaghloul A. E. I, and Mosbhah E. 121

posloperaticn

Histologically host cells (inflammatory cells and (ibroblast) and neocapillarics were able Lo in-
filtrate into the pawch. A new periloncurnt was obscived consisted of organized vascularized con-
neclive Lissue covered by intact layer of mesothielial cclls. Minimal calcification was recognized as
snall blue patches. This emphasizes Lhat tiie host body has accepted these palclies as a part of

its own tissue. Similar results were recorded by Tung et al., (2002).

In the present study, the huvine pericardium was cvaluated as a bloprosihesis for the recon-
struclion of experimental and clintcal abdominal defects. The results indicated that the Lbovine
pericardinin is considered to e a good blocompalible tissue replacer. Timpl, (1982) explained
the acceptability of bevire and procine xenogenic collagenous tissues for long-term implanlation
and attributed it either t¢ the homology of collagen structure ftom dilferent specics (a low level of

foreignesst or to certain sitnctural lealnes associated with cohagen.

i concluzion, the bone pericardbin has siguificant advantages as an abdominal wall ve-
placeinent in dogs, sheep anid goats as the resalts liad demonstrated its clfeclive use in repairing
Lrdge abdominal wall defects. Furtherinore, it prevents herniation of abdominal conlents As well
as, it1s cheap, available and not rejecred by the host tissues either the fresh or the glutarald-
hyde prescived. Thercfore 1 is considered a successiul and clffective alternalive for repairing

als.

lurge abdowinal wall defects in dogs, shieep and goa

Mansoura, Vet. Med. o). Vol. VUI, No. 1, 2006



Zaghloul A. E. I. and Mosbah E. 122

Fig. 1 : Showhyl the resh bovine pericardivm aller removal ol all - adbering sbruclures.

Fig. 2 : Showing full thickness abdominal defects in a dog before complete removal of muscles.

Mansoura, Vet. Med. J. Vaol. VIII, No. 1, 2006



-

Zaghloul A. E. I. and Mosbah £. 123

Fig. 8 : Showing closure of the alidominal delcct in a dog by fresh bovine perieardium using pro-

e subure analeriall

Fig. 4 : Showing the abdominal wall defect in a dog after reconstruction by glutaraldhyde pre-
served bovine pericardinm.
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Fig. 5 : Showing ventral abdominal hernia al (he left side of a three years old goal, 15 days aller

[ CERREL LA

Fig. 6 : Showitg closure of the hernial ring by GPBP patch in a goat.
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Flg, 7.;: Showing the skini wound clusuare by nter rupted horizontal mattres with disappear-
ance ol the e swellnag farrow i) in o goal.
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Fig. 8 : Showing the formation of new peritoneun covering GPBP pateh with slight adhesions in

sl portion with the greater omentum, 6 weeks postoperation.

Fig. 10 : Showing extensive adhesion {o the fresh bovine pericardium patch with the greater

oriepituim In a dog, 6 weeks postoperation,
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Fig. 11 : Showing adhesion of small intestinal loop to a fresh bovine pericardium patch in a dog,

12 weeks posloperation.

Fig. 12 : Showing healing of GPBP (6 weeks postoperation) o the neighboring structures with
fragments ol myolibrils (A) with a newly forined capillaries (B) and highly vascular gran-
ulation tssue inside the patch {C). H&E. X: 130 (A) and 520 {(B&C),
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Fig. 13 : Showing numerous (A) and mild (B) leukocytic infiltration of GPBP specimens (6 weeks
postoperation) with the extension of peritoneal bridge (C). H&E-X: 130,

-"’.*t‘:‘s:l JI:

Fig. 14 : Showing invasion of fresh patches, Gweeks postoperation with numercus fibroblasts ar-
ranged perpendicular on newly forimed capillaries (A&B) with appearance of well formed
vessls (U], H&E-X: 130{(A&C) and 520(B).
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Fig. 15 : Showing healing of the palches to the surrounding structures (4) with presence of nu-
merous polymorphonuclear leukoeytes around suture materials{B) and siderocytes(C).
(GPBP specimens, 12 weeks postoperation) H&E-X:130(A) and 520(B&C).

Fig. 16 : Showing calcification of GPBP specimen (12 weeks postoperation) (A&B). H&E-X: 130
(A} and 520 (B).
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Fig. 17 : Showlng well vascularized fresh patches (A} and presence of minimal oedema (B} (12
weeks postoperation). H&E-X: 520 (A) and 130 {B).
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