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ABSTRACT

This investigalion almed (o study the usefidness of fresh and 0.5% gluturaldliyde
preserved bovine pericurdiun (GPPBP} for the reconstruction of full tickness abdominal
wall defects in dogs and (o overbridge their use i repuiring large lierndas i sheep and
gouts. Bovine pericardia collected from abatioir were provessed and preserved. Full
thickness abdominal wall defects were created swgicnlly in 16 dogs and repaired with
the swne size of fresh (8 dogs) and 0.5% glutaraldlwyile preserved Dovine pericarctivnn
{8 dogs). Fouwr dogs from excht growy were exthenised at 6 and 12 weels paslopera-
tion:_for macroscopic and nigroscopic ecaliration. All dogs survived the procedwre with
oul appurend clinteal complications. Adhesions between the pulches aril the greater
ementun were recorded. Neovascularizalion, neoperitoneun, fibrous tlissue formatfon.
anet infloanonctoryy cells were evident. Calcification was seen it GPOP group atl 3
months. All the operaled sheepr and gonls with large ventral abduvminal hernias were
tolerated (he vperation well without rgjection of the impluant, infection or recurvenice unlil
Jour months observation period postoperation. The fresh and 0.5% (GPIP) patches we
considered (o be useful malertals for reinforcement of abdomingl wall defects n tlogs
and for reconstruction of ovine tarpe alxdiominal herias.

INTRODUCTION

Massive [all-thickness defeet b the abdorinal wall occutring due (o extensive Infections, ox-
cision af abdominal tumors (Mays and Weakty, 1971}, bauma .gas gangrenc {Long et al.,
1976) and cleetric burns [Boyd, 1977). Swgical repalr of large abdominal wall defeets reniaing
a signtficant problem. Thie standard analomical closure of large defeets 1s perforined et pres-
sure, so lhe compression of intra-abdomlnal content occasionally produce eardiac and pulmo-
nary coibarrassinelit. In soniwe cases Lhe gap is (oo large to be bridged by mcere anatomical appo-
silion of wound edges. [n these cases Uiere 1s a need 0 be strengthened  and supported with
extranvous medcrial (Park & Lakes, 1992).
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There were several oplions forr primary closure of large defeets under Llensiot, augmentiaion
by insertion of synlhelic nmlerfal, closure afler performing relaxing Inclsious,. somelimes muas-
eles wilh or withowl a supporting mesh [Dibelio and Moore, 1998; Temudon et zl., 1996; Disa
et al., 1996G; Jacobsen ct al., 1997, Vix-et af, 1997; Paul et al., 1998 and Shestak ct al.,
2000). Surgleal correcon of an bicisional heenda may be done by prisnary closure or nesh ey-
niorthaphy. Regardless of which proceduce was used, most surgeons delay sovgery for at least
2-3 monlhs so (hat all infections and active Inlamnation were resolved and forimation of a
dense librous riog which bolds sutines betler an inflamnied dssue {Tulleuers and  Trete
1983 and Mellwralth & Turner 1087).

Mare Lhan 80 types of synthetic meshes were used for (he replacement of lost abdominal wall
and e 1o e veicloceznient of repair accassplishad by primary appraximation of native Lis-
sue (Ringsnorth & LeDBlane, 2003). Post-repalr clinlcal complicalions as wound infeciton. bowel
fistaia. erosion e abdominal viscers, hioreascd reeurcenee vale (28%). vepalr failure md wiesh
cextrusion had Leen reporied. Afso the high cosl assoctaled with synilhetle material inftiated the
search for safe and cheap blodegiradable malerial (Luijendijk et al., 2000).

Seveval types of conaective tissucs and muascles have been used experimentally and clinlealy
M reconstructing congenital or acqulred sofl Lissue defeels. These were fasela hadn, pericardiom.,
ducwaler, diaphragm and  collagen based malerials derived lrom smiall intestine subniucasa
(Mcricka, 1991; Parizck ct al., 1997; Saaverda et al,, 2001; Halecz ot al., 2004). However,
the repair of arge soll tissuce delects especially abdominal wall defeels is slill a challenge for sur-
geons, The ideal biomaleriad for (his puupose should possess adeguiate strenglh, o iypersensi-
livily reaclions amd Ulocompalitrilily to facilitale Ussue tngrowdss (Lal ct al.. 2003). Naturally
devived matecials Including glataraldehyde tanrred bovine pericardinm [Janics et al., 1991) and
small tilestine subnmiocosa [Prevel et al., 1994) have beea (ried in andmal models. These bloma-
terkals are dess suscoplible to fufeetion and cause less foreign body responsc (Hiles et al,, 1995
and Badylak et al., 1098).

Bovine pericardium Iad een useid as a biomalerial (o manulaclure various Bloprosthesis bic-
cause of their infrerent strenglly and blocompalibility {(Sehmidt and Baier, 2000). Glutarilde-
hyde-preserved bovine pericardiuo {GPBIY is @ biological malerfal with sulficient vesistance o
be used for repair of thoraconbdawinal defeels. The 1deal concenlration of glutaraldelhyde o be

used i Lthe prepacation-preservadon of the material is 0.5% (Santillan-Doherty et al., 1996).

Dregradable mmaiterial used for Uic repale of large abdomlnal wall defects must have ciough
strengil to support e defecl diring e hiealing process. ‘The resorpiion rate of blodegradation
malerials (s alfeeled by pre-nplantalon preservation methods (James et al., 1991]. ‘The usc of
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natural tissue derived from an animal source require that the Ussue be treated to minimlze -
munogenicily of the grafl and to stabilize thie tissue against rapld enzymatie and chenileal degra-
dation in (e body. Glutmakdhyde crosslinking accomplish Uils goal for the most part but its
use has also been associaled with several problems including allered wnechanical properlies arnd
early mechianical (ailure, calelfeation, cyioloxicity and ncomplete suppression of lmmunalogieal
recognilion (Jayakroshoau aml Jameela ( 109G).

This study abned (o evaluate 1he usciulness. heallng, macroscople and microscopic changes
of [resh Dovine pericardium during reconstructing cxperimentally (nduced large alxdominal wall
defects in dogs, and o comparc is use with glutaraldehyde prescrved bovine perieardium(0.5%6).
Also o overbridge similar experimental defeets fn dogs with clinical cases g sheep md goids
suflered from ventro-fateral abdomninal hernias.

MATERIALS AND METHODS
Preparation of the pericardlal patch grafts:
a) Fresh Patches:

The pericardia were freshly harvestled from [2-24 months old healthy bulls, immediately afler
slaughler under velerinary supervision In an aballoir, The pericardia were washed in physiologi-
cal saline salution and hen stripped miechanically for thefre external loose connective tissue coat
Including adipesc tissuc, vessels and nerves (Fig.1). The remainlng Obrous membrane was stored
ln stertle plastic contalner filled with sterfle physiological saline sojulfon (at atmospheric temper-
ature} whercas e two surfaces were exposcd (o the solution. Then JL was ready for use two
hours after colicetion and preparation.

b) Glutaraldehyde-prescrved Paiches:

The fresh pericardia were eolleeted and cleaned as mentloned. They were stored for @ wecks
I 0.5% ghilaralgehyde solutlon at normal atmoesplicrle temperature. mmediately before hermio-
plasty ey were removed from tlic preservatlve solulion and flushied for several Limes in normal
physiologieal saline solution.

I-Experimental cases:

This study was carrled oul on 16 adult apparently hiealthy dogs ol both sex, 20kg average
weight. They were premedicated with intramuseular injection of atropine sulphate (ADWIAJ at
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dose of (0.04mg/kg.bavl.) followed by intrarnuscular injeclon of xylaziue Hel (Sylaject-ADVIA)
al a dosc of lmg/kg lrav, Thiopental sedivnm was Intravenously injecled (25 mg/kg b.wL). The
animals were placed in dorsal vecwinbercy and the skin at the mid-abdeminal reglon (from xi-
phoid w the puble symphests) ard at both lank reglons were asepllcally prepared. A rectangu-
lar skin flap (16x10cms) was incised {rom 3 sides and reflected. Full-Udclaiess abdominal wall

delcel (12x70ns). including museles and peritoneum was created at the same site (171.2).

Aller conlryl of bleeding, the delecls were bridged by rectangular patehes of cilher Tresh oy
glutraldehyde-preserved bovine pericardivm (GPBP) of shmilar dimensfons o Lhe defects, The
palches were placed where tieir cardlac sides facing the abdominal cavily. The poricndinl
patches were fixed (o Whe eut edges of the abdominal wall by No. (2/0) polypropylcne by siimple
contimuous swures and Interrupied only at the corners (Figs 3&4). The stliches were placed
0.5cm apart taking 1 em thiclk biles of the abdominal wall nvolving all inuseles and perdtoncum.
Mild tension was muinlained on the patelies Lo avold bulging, The skin was closcd by shimple 1n-
terrupled sulures using stk No. (1/0).

Postoperative care and lollowup:

Cage rest was provided for al! dogs In (he Immediale postoperative period. Dogs were (njeeted
with ketoprofln (AMR. Co. Egyp) in a dose of Impg/kg body welght aller e operatlon and 12
hours interval and syslemie broad speelrum antlibiolies were fntramuscularly imjected at 8
hours Interval for 3-5 sueccesstve days. “The wountds were dressed 2 Umes datly using povidong
lodine. Dogs werce ¢linically abserved dally during (he study perlod, The slin stilelies were re-
moved 10 days post-oparalively.

Cuthanasia and nccropsy :

The animals were divided inlo lwo groups according (o lhe Ume of cuthanasia. The first
group constsied of 8 dogs {4 GPBP + 4 fresh palches) were culhanized al six wecks posiopera-
tively. T1ie second group of experimental dogs conslsicd of the same munbers were euthantzed
at twelve weeks after operation. The dogs were cullianized with a targe dose of thiopental sodi-
uin as bolus tufjectlon of Uic eephalfe veln and the abdominal wall was routinely opencd. Thc fol-
lowing points were recorded:

1- Local chianges al the oporaled area.

2- Inlraperitoncal changes which involved;
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a} Heallog of the pericardial paich (o the under surface of the incigion and lu (he peritone-

ARSI
b} Adbesions to thie hicisions and (o (he patch.
©) Foninabion of neoperitoncum.
d} Presence of absence of neovascularization,

Speciiiens were collected from the eenter of the pericardtal paich grafts and [rom Lhie line of
its suluring with the abdominal muscles. The speeciniens were fixed in 10% bu(fered fortmalin for

48 hours and then {he hislopathological processing was completed according to (Banks, 1981).

Clinical cases:

Four shecp and 3 goa(s suffercd from {arge veniral abdominal herndas afier parturition ([Figs.
5&8). The animals were fastened {or 12 houcs from food and water prior to surgical operation.
They were premeditated with atropine salphate (0.2mg/ kg U.w.) followed by {ntramuascnlar injec-
ton of xylazise (xyligecl-ADWIA) in w dose of (0.0% & 0.01 mg/kg in sheep & goals respeetively).
Circular infiltration analgesia was applicd uskng lidocaine Hel 196 after aseplUc preparation of the
surgical site. The animals werc placed i lateral recambence and a half cirele or an eltiptical skin
incision was performed. <

The librous adhiesions were dissceled wd the devilulized lissvees were renmoved o expose the
hernial rings. Following proper haemostasis, a suitable sjze of perleardial palehes (fresh or gluta-
raldhyde breated) were sulured to the ring (FIg.6). e sKity was sutured Ly Interrupled horizon-
tal mat{ress suiures using No.(1) sthlc {Figs.7 and 8B). The wounds were daily dressed willt povi-
donc iodine and were supporied for 8 days ollowing Lhe operalign by cloth-made abdominal
belt, which was changed cvery 2 days. A propliylaclic dose of anttelanie serum (15 Lu./ kg b.wv.)
was subeudancously infected and systemie broad spectrim antibiolle was injecled for 5 succes-
sive davs. The operated anhinals were observed (or four months alter operation.

RESULTS
A) Experimental animals:

1)- clinieal findings:

All the expenmental dogs Lolerated the surgical procedure well and survived until the deter-
nined dale for cuthanasia. Mld {o moderale swelling at the site of operation was seen and dis-

appearcd within the first week following the operalion. There way no cvidence of hernlatlon In
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any of the experimental andimals, Skin wound dehiseence and areas of infeelion were grossly ob-
seived al the site of opecations T Lwo dogs operated witls fresh grafts. However commplele healing
was achieved following the use of local anuseptie (povidone todine) willy daily dresslog for tuce

weeks.

2)- Results of postmortem cxamination:
a) Group (I): Euthauiscd at six wecks postopceratively:

The rectangular sldu wound appeaned (o be eyually seeured in the cight anbmals. All the bo-
vine pericardial patches were remained in Wheir original shape {rectangular} and posilion and
they were Licld mwmiy by (he salures. The experimentally Induced abdominal wounds appeaced
o have Leen conlracled with a shight decrease b thelr dinmeter (10x5ems. average). The used
suture matevial (prolene) was present In st in all the experimental antinals, There were no cvi-
denee of adhesions ietween the perfeardial palches and the underlylng visceral ardgansg in all Lhe

operaled dogs (Figs. 9 and 10].

New peritoneum was formed at the visceral side of the GBI palches. I was sateoth, whitlsh
aud phslening (Fig.9). This was unnoticed in cases of resh pericardial patches. New Gload vesscl
formation (ncovascularizalion) was clearly seen by naked cye obscrvation at the marginal bor-
ders of the GPBP patches and not in the Iresh patches (Figs.9 and 10} ‘There was slight adle-
sion Letween the greater omenlum and the center of Lhe peritencal side of the GPBP patches
[Fig.9). Beparation of (e omentum was casy and withoul macroscopically fdenti{lable changes in
ihe veaperitoncum.  In cases of fresh pevleardial patehes, theve were extensive adhesions be-
tween e greater omentum and the whole visceral side of e patches (Fg.10). The omentum
was {lomly fixed and s removal was difficull and resulled W1 abraslons lo the perltoncal side of

{he patches.

b} Group (11): Euthanized at twclye weeks posloperatively;

In addiljon (o the iacroseopicat findings at 6 weeks of cuthanasia. The rectangular skin
wounds appearcd (0 be equally secured i the eight anioials, All e bovine percardial patehes
were remained i1 Wieir original shape {rectangular) and positdon and they were held fimily by the
sutures. The cxperimenlally induced abdominal waunds appearced 1o have been contaeted with
a noticcable decrease in their diameler [7x4oms, average) - The used suture material {prolenc)
was preseint in situ loall the operated animals, Adhesion was noliced between the visceral side
of the patehes and the greater omentum in botl experimental groups. Dense adheslons were ab-
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served ro the serosa of small fntestinal loop in one dog [rom the fresh percardium group
(Flg.1 1).

2-Microscopical findings:
&) Group ¥ :

Al six weeks alier lnplantation (he (GPBP) patelies were healed w the surrounding Ussues by
fibrous connective tssucs, Also fragments of myoNbrils could be seen (Fig. 12 A).Newly formed
caplllarics were seen embedded in the connective Ussues which infilivated will few polyinorpho-
nuclear leukocyvies and round cclls (Fig. 12 B). Highly vascular granulalen Ussue was noticed
inside the patch in Lthree specimens only (Fig, 12 C).

Nomerous lenkocytic tnflitration was found around the newly formed capillaries In two spect-
mens of GPBP (Fig. 13 A). Wille in (he olher (wo specimens, the pateh appestred well vascular-
izexl with few teukecytic infiltrations (Fig, 13 B). Newly formed peritencal bridge was seert under
the pateh ta three specimens {FIg. 13 C). In case of fresh non treated g.raft‘ ll‘lc'pa'i'chcs were in-
vaded with numerous {ibroblasts arranged perpendicular on newly forimed captllares (Flgs.14 A
& B). Soue well Jarmed vessels appearcd In the specimens with Infilration of fibroblasts, lym-
phoeytes and macrophages (Fig. 14 B & C)

b) Group II ;

Al bwelve weeks after Implaalatian, e paiches were completely Trealed withy the neighboring
structures (I7ig. 15 A). Nurnercus monomuelear, polymorphonuclear leukocytes were present
arowrd e soture material which remalned in situ (Fig. 15 B} Newly formed eapillaries with ad-
hesion werc seen In hic patghes with fibrous conneclive tssugs tnlittrated witly nuinerods mono-
nucicar cells and siderocytes (Ftg. 15 C). Calcliication and forcign body glani cell formation were
observed in (wo GPBP specimens. As minimally hyalinized and caleified fibrous connective ts-
sues was demonstraled at the junction or at the healing area (Figs. 16 A & B). New peritoneum
was also seen bridging e inner surface of the patch.

The fresh grafl speeimens appeayed highly vageularized partiecularly at the periphery (Fig. 17
A). Minimal cedema Inside the normally arranged collagen bundles was observed. Mild leukocyt-

Ic infiitration secn In the {nterface belween the graft and the subeutaneous tissues In two specl-
tnens (Fig 17 B).
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B) Clinical cases:

Severr anhmals (4 sheep and 3 douts) sullercd froni large ventral abdominal herndas. The ber-
uial swelligés werve nhwerved at the Icl side {2 sheep and 3 goats) and at the right side In 2 sheep
(Figs.5 and 8).The hernial rings were nearly elrcular and were casily palpated cxeept In two cases
(one sheep and a goadd. They varied in size Drom admlssion of five to nine fingers cxeept one goat
where (lie average diamcter of the ring was 25cin. All e operated cascs were Iemales andd e
heroial swellings were appeared lolfowing parturition. The hernial sae was fermed from e skin

and subeutaneous lissues mul it inay or not lined with thin picee of swiseles and periloneum.

All opcrhlcd animals recovered unevenlully Nom surdery, Seroina and lypical signs of foeal
gifllanmoation were observed b all sheep and slightly cvident in goats. It was subsided at the day
12 post-operation. No hernlal recurrence was recorded through e lour months of observation.
The skin wounds were seeured and healed o the neighborng Ussucs aller removal of the stlich-
cs (fFg.78).

DISSCUSION

The biological Ussucs have been used in manulaeluring heart valye prosthesis . small dlame-
ler vaseular graflt and biologleal patehes {Gabbay ct al., 1984, Araujo ct al., 1087 and Seges-
ser et al., 1987). Howcver these biological Ussues have fixed witli 2 erosslinking agents and
subsequently sierilized before they can be implanted (Nimul et al., 1087). Thc fixation of bio-
logleal Ussuvs Is (o reduce anUgentelly. iimmunogeolelly and prevent cnzyioabic degredaijon.
These crussliuking agents are imosly synihclic chemicals such as fonnaldhyde, glutaraldbyde
{(Nimni et al., 1887). dialdhyde stareh (Rosenbherg 1078) and Epoxy compound (Noishiki et al.,
1989). Bovine pericardla have been used as abiomaterial to inanulaclur varies bloprosthests be-
causc of iclr inhierent strengUt and blocompatihillly {(Schunidt and Daler, 2000).

Glutlaraldhiyde reatment does not comnpletely eliminate the immune response Lo allograft and
»enograll and elicit a cytoloxic ‘I-cell and a humoral response due o hoth restdual ecliular de-
Lris and exira collalar nmatrix protein (Cokto and Kupice-Weglluski, 1906). Many approaches
are under lnvestydalons as a incan (o detoxify or ncutralize the toxde effects of glutaraldhyde on
processed tissues as altemale storage solutlons, in addilfon to extensive bloprosethetle rinsing,
{Gendler et al., 1984).

In our study, the bovine pericardium was evaluated as a bioprosthests for Uie reconstruelion
ol experimenlal and clinical abdominal deleets in dogds, sheep and goats. Thicse results indicated
that the bovine pertcardiam s a bloeompatllyle Ussue replacer. Blocompalbility involves Lhe ac-
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eeptance of the biomaterials by the strounding issues and by the body as a whole [Park and
lakes, 1592). Where Lhe atlick of body Inmuune systemn in Uie tplant can cause fallure of the

biomalerials 1o serve us the lssues replacenyent.

The infeetion and abscess formation encountered in this study in {2 dogs) were related Lo skin
sulure breakdows. The dogs survived il they were euthanised. This may be due (o the ani-
mal Lite and the sutdre thread which caused Lheir removal and spread of infeetion. These re-
sults are similar will those of Disa el al., (1996) who reported that the resistance of blological
malerial (o infection is high conparcd with synthelic materials. While Werlkimeister et al.. (1998]
recorded 1hint postoperative womid infection is a cormnon complication In the repaired abdomt-
nal watl defects while uslng prosthesls.

All the eperaled clinleal cases were manipulated alter parturition. This may be due to abdomi-
na} dislension due 1o pregnaticy or to violent stralning during parturation leading Lo ventral her-
nlain sheep and goats. ‘This Is in agreement wilh Krishnamurthy, {1996}, Postoperalve scroma
in hoth cxperimental and clinlcal cases were explained by a host inflammatory reaclions (o the
buplanted matcriad as demonstrated o histopathological examnations,  While Amid, (1997)
added (hat the dead space ereated Letween tie lmplant and Uwe host Ussues plays a role (m the
formatlon of suclt complcations.

I this study. there were o signs of fragmentation of the bovine pericardlum in bolh expert-
mental and clinleal cases, The expertmentally implanted palches retalued in Lhelr original shape
but decrcased in thelr diameter (10x5cm, group ) and 7x3 em group 2 respectively). This could
he allribwted to Lhe contraetion of the fibrous conneclive Ussucs after matluration of e healing
sltes around the patches. Alse there was no evidence of hemialation in bolh the expertmental
and clinical anfmals at any thme ol cvaluation. This may be due to Lhe finn fncorporation of the
blomaterial with host Ussues. New blood vessels formialion (neo-vascularization) could be clearly
seen under naked eye observation. Blood vessels were protruded and gradually progressing into
the Liowmaterial fromi the surrounding bost Ussue espectally n (GPBP) group. The same results
were oblained by Tung et al., (2002).

Kader et al,, [2005) receovded a recurrence of one of four experlmentally induced uimilulical
hernfas i shicep desplte e use of twe folds ol ovine pericardium. The condition whicli did not

oceur in our clinical cases. 'fhis may be due to the thickness and guality of bovine perieardium
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which is considered W be more superior than oving lype.

The resulls of this s(idy demonsirated that provessed bovine pericardium can be plaved In
divcet conlact wilh vnderlying viscera wilhout sthmilaling fntra-abdominal adhesions, However
adhesion was {ormed between the peritoneal side of the pateh and the greater omentun. The
use of hiunan duramater (Redgera et al., 1982} and processed bovine tunica vaginalis (Tung et
al., 2002) had shown stnllar resits, Glutaraldhyde delay tre blodegradation and resoption of
the Dlological fsnplant in the aulmal model, bul it has a cyloloxle elTect and ealeilleation effeel
Geadler et al., (1084) and James ct al., (1991). Tissnc adhesion as undeshed! phenoinena
commmonly eccurs wilth the use ol prosthelie materlals. Adheslons have been reporied Lo be due
lo lesion caused] by ubrasion. Ischemla. desfecation. Infeetion and forefgi body (Thiompson,
1988), When the omentunn was present, adhesions were [ar more prevalent i Uic abdominal
wall had been reseeted as Wy this siudy. I s well documented that (e mesothelial cells on the
neopritoncal surface prevent adhieslons (Baptista et al 2000).

This investigation demonsivated absence of signiltcant differences belween the use of fresh
and glutaraldliyde preservetl bovine pericardinm in trealing experimentally induccd large ab-
dominal deleets in dogs, where exlensive omenial adhesions  were allached (o the resh pateh-
cs, In addillon Lo attaclunent of one palelr (o the serosa of a simall (ntestinal loop and nol ta the
(GPBP) palches. Thts could be atiribuled te hrldging of periloneal lining above Lhe inside surfacc
ol the glutaraldhydue prescrved bovlne pericardia which was appeared during macroscopical and
microscopical cxantnations. Trowbridge and Crofts( 1988); Lec ct al., (1989) and Santilan-
Doherty, et al., (1086) rccorded that tecatnment of bovine pertecardium with glutaraldhiyde n-
creased s tensile streagth and shear propertics. ful our results neay be explafoed oy the basls
that bovine perdeardium in comnparison with twe small abdomen In dogs Is sUff and strong
enougt lo prevent reourrenee. Also the macroseopcal and micrascopleal examinatons revealed
no signs of rejection.

Mild inflamnatory reaclion cells was seen In e tnterface belween (lic fresh patches (12
weeks P.O) and (he subculancous Ussues In Lvo spechnena. The caleificalion which was report-
cd at 12 weeks in the glutaraldhyde drealed group was minkimuni. However calcifleation of bio-
prothesis is clearly multifactorial and the exacl mechanismis are yel to be clucidated (Kader ot
al., 2005). Autolytic cell debris has Leen specutaled to constitule the early nuclel of calclfica-
tion 1 long terin explants, so eell extraction of biolugical tissues may reduce its caleillcation (Va-
lente et al., 1985). Resfidual afkaline phosphatase activity and presence of lipids and cellular
dcbris In glutaraldhyde Lreated tissucs presumably I8 a (actor I the pathogencsls of minerallza-
tion and the selective remaoval of lipids prior to Ureatiment help (0 attenuale calcllication (Roesi ot
al 1990). However, Uis phenomena must be put under further investigations (or longer perlods
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posloperalion.

Histologlcally host cells {inflammastory cells and {lbroblasl) and neocapillaries were able (o in-
flusite 1nto the pateh. A new perlioncuin was observed cunsisted of organtzed vascularized con-
nective tissue covercd by Intact layer ol mesotliclfal eells, Minimal ealctfication was recognized as
small blue palches. Thig emphastzes (hal the hosl body has acecpted thesc palches as o part of
its own tissue. Similar results were recorded by Tung et al., (2002},

in the present study, the bovine perfeardinm was cvaluated as a bloprosthests for the recon-
struction of experimental and clinlcal abdominal defects. The results Indicated that the bovine
pericardium 1s considered to be a good biccompatible tissue replacer. Timpl, (1982) explained
the aceeplabllity of bovine and proehte xenogenie collagenous tissues for long-term tmplantation
and attributed it either to the homology of eollagen structure from different species (a low level of
forelgness) or to certain struetural features associated with callagen.

In conclusion, the bovine perlcurdium has significant advanfages as an abdomunal wall re-
placement in dogs, sheep and gaals as the results had danonstrated its elfective use in repairing
Licge abdominal walt delects. Furlhermiore, it prevents hernlation of abdominal contents. As well
as, it 18 cheap. avatlable and not rejecied by the host tssues either the fresh or the glutaralg-
hyde preserved. Therefore it ts consldered a suecessful and elfeetive alternatlve for repaidng
large abdominal wall defects fir dogs, sheep and goals, '

Martsoura, Vet. Med. J. Vol. VIH, No. I, 2006



Zaghloul A. &, 4. ciidd iasbal & 122

Flg. 1 : Shoovagg (e lesh bovite penseacdium aller ceaoval ol all adbering struelures.

Fig. 2 : Showing il Uvickoess abdominal defects i a dog before commplete vermoval of muscles.
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Fig. 3 : Stowln closw e of the abdomtnal defzet in a dog by fresh bovine pericardium using pro-

bese xudare mmasersad
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Fig. 4 : Showing the abdominal wall defect in a dog alter reconstruction by ghitaraldhyde pre-

served bovine pecicatdium.
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Fig. 6 : Showing venivat ebhdumicad hernia ac fiie left side o a three years old goatl, 15 days aller

preriinalion

Fig. 6 : Shiowing closure af e hernial ring by GPBP paleh in a goat.
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Fig. 7 : Showing the sldy voaad closure e interrupted bordzontal ynatiress (A) with dlsappear-

anec ot e hernial secting (@eraw. 9 in a goal,

Fig. 8 : Showing venural obdominal hernla in an ewe at the left side (arrow A) and after closure

{arrow B} hy iresh bovine pericardinm.
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ey

Flg. © : Showing the Tormalion of new peritoncui covering GPBP palch with slight adheslons in

sl porGion witly the geeater omentung, 6 weeks postoperation,

Fig. 10 : Showing extenswe adhesion to the (resh bovine peyvicardium patch with the greater

mueniuin w a dog, 8 weelks postoperation.

Mansoura, Vet. Med. 1. Val. VIII, No. 1, 2008



Zaghloul A. E. L and Mosbah E. 127

Fig. 11 : Showing adhiesion of sinall intestinal loop to & fresh bovine pericardivim palch in a dog,

12 weoks postopuration,

Fig. 12 : Showing hcaling of GPBP {6 weeks posloperation) to the neighberiag structures with
feagmnentis ol myofibrils (A) with a newly formed capillaries (B) and highly vaseular gran-
ulation Ussue instde the pateh {€). H&E. X: 130 {4) and 520 (B&QC).
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Fig. 13 : Sliowing nnmernus (AY and mild (3) lenkogytic (nhitraten of GPBP specimiens (6 weeks
postonpe atien) wills the extension of peritoneal bridge (C). H&E-X: 130,

A.—':
APNOX ?.};7:',.,.,//{\ .
4 oo me \'.‘ X,

St
" e

Fig. 14 : Showlog invasion of liesh palches, Gweeks postoperation with numerous libroblasts at-
ranged porpendicular on newly formed capillaries (A&B) with appearance of well formed
vessle (C). H&LE-X:130(A&C) and 520(0).

Mansoury, Vetl. Med. J, Vol. VIII, No. 1, 2008



Zaghloul A, E. I. and Mosbah E. 129

Fig. 15 : Showing heallng of the patches Lo the surrounding structures (A) with presence of nu-
merous polymorphonuclear leukocytes around saturc materals(B) and sidcerocyles(C).
(GPBP speciniens, 12 weeks postoperation) H&E-X: 130{A) and 520(B&LC).

Fig. 16 : Showling caleification of GPBP specimen {12 weeks postoperation) (A&B). H&E-X: 130
(A} and 520 (B).
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Fig. 17 : Showing well vascularized fresh patches (A) and presence of mininmal oedeina (8) (12
weceks postoperation). H&E-X: 520 (A) and 130 (B).
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