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CORRECTION OF UMBILICAL HERNIA IN PIGS 


BY USING NYLON MESH 


... ..., If ..., If q If 

lJ1'lHfln'l n~ru1~1'\t1D 

... If

LVii111 ~'\t1fiYNiI1, 
... If ..., If q If 

tl'U'U'VI'l n ~ru 'l :: 1Vlu 

... . ..., Ifq..., 

"1'l, LJ "j ~ lJ11111 tit.J 

Vi t')H111 f)lJ 2 53 1 



~n,~fi'~LdDU~~~~B1~U1U 39 ~1 '~~unl'inHl~'~~HUn'~~'~U';fll~'U'U~au 

ihHi i"j\Jl.hn~\J '\{l L~ilU (Hernial ring) ~» \llU 30 Ml LH'l ~ i,~t16jn'll1~J'U~i1U l~UUU'!j 

"vest-oYer-pants" , " U j U :1 "1 'It;~n ' , 20 ih l.fll1 i uAmnllliiiS!lHl YHhmaWHUi}\J 

lafllrld~l~n'n (Tissue reaction) ~il~,~,u'U~ilunluM~~~'.~ 2, 4, 6 ua= 8 

ftti~l~ "\uan ' )t8. t l l H lH~ 5 11 ~U fIbrous connective tissue, giant cells. 

'}\JJ1U~ilU Lihmuu "vest - over-pants" 'Udn1 9 ~ l 1~t1i~ Chi-sQuare-test, 

" d.·".. .
"'l.HHHn, inHl ,Un'~11'i~n'Hlnil"!I1fJ 4- 24 ihJ",,., 1HJ l'l tHl j rn1~n·l tl9l ' lll ' li'\u~tlUn "ij

~ ';.J • ~ 

n~).Jit ';l~'hm'lU~ilU~\jihJ1.l Hll~U'mn ,nJlflt~\j'~ L~[ru 3.8-14 il l WHJ tljUlJn~ 7 $i") mu~~ 

~n. , 2 .h nliu dh.J1a t~mJ~U1J l"\M~ 

(Hayes, 

1974) (Frank, 1964) ~'l~~ 

Becker, 
~ .. , 

{In<j~unu·lUtlB,n~1Un l'mn'l1Jl1 HMi'wn'1'f~j'l"lf~lU (Turner LLft;; McIlwraith, 1982).. 

. " 
nl,inH'TI1~M~un " u~I~Bun'lv 

L-' " rt' t,.. 

,ql&DU~~=~D~~lD~ 1UnUMQ1H~5 (Frank, 1964; Johnson, 1969 a: Archibald "~: 

Sumndr; Smith, 1974; Hilbert at al., 1978; Scott, 1979; lanes, 1980; 
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Heinze et al., 1982; Turner ll~~ MCIlwraith, 1982; Hull, 1984; Becker, 

1986: McIlwraith 'furner , 1987) 

~ ~ .

ulnn,,'\a UUlULLlJU vest-over-pan.ts WHl overlapping suture pattern ll~ 

'~ldflU~D~U'M~il"tl'n~"n~'~~~1~alU'1nU~'~'\~'Mu'5~~n~11 ~~LftU~~~';R'~lU~~~ 
... , " MltJ stainless, polypropylene flifl polytetrafluoroethylene OMnB~~fl~ 

'" I,. • " • I 

~ln~=~~'~fiU~u~l~lan'~~ Tulleners U~= Fretz (1983) "~~lun"'n~lDlufi. . .. 
.;... 

~~~1~ polypropylene 
... 

flihlfllnn lLn'\tJ,. 

1. fl -I,?tnH''1.IDfiiln''m.1allfJ~lI[H t~tl \~mJ[)..JiHnllJ (tiSSUe reaction) 

ftl~'U'\U~flU (nylon mesh) ~'~U~'\d'\;LriflU 
.. 

'ban'M"~fJ~'~U1U 20 ~1 
• .. • N 1.0. l' j,-'

fia~fttl1J ·W!'1n" HJlhun1111ftu'1.n tI,lJ ,u,\mmui) Mtlt} ~lI"Hl ",\~ L~flU (hernial ring), 

~Ufj. 

mesh) 
" •

u~='Munl,'n'\~1J'\u~DU (nylon suture) 
I .. ,,' .... ....

fltJl"lMalllJuflftnB"tl1nn,,'\aL~flu 

(hernial ring) 

';Un'lIa..J~l~1J~'''', '~U1U 20 ~1 1~'~ftftlWA iu~ D1UU~=~1~an ~~. , 

, t ' ;l, 

cllun~u~ad~1~~un ~ ' 

i · s.. 'CI ~ • 

un'D'Mu'n'\MU'\U~~UlHuDM~lnQ"1dlaDUUUU "vest-over-pants" pattern ~~R1N 

~~n"~nHl«n'~n~1~~a~'Ufll1~~"~na~l~lnij~ ~un'~~~~n'nni~~~'U ,; Chi-square 
~ , " '" w 

http:vest-over-pan.ts
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• '11 I I I '11 • '11 

t'ln-nlL lfuIt'll ~!l U~t'l~ ~!l~'1~' ?Jllutl1n(l'llt'l L~t.l Uti 11 10 Ul, , 

• 
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azaperone 

metomidate 1I1t1 

.. 
('hIll 2n)
" 

." . • ... •• t... • 

lIlI ~l'1 iN (~lIn 2u) '~u,=1~'~'Mo~u~n ~~~iu'lufi~aM~tl~D~~'HL8Bu~~ftu~~ M~il~. , 
. " ..

'1.lJ r!'llJ 'I'm«ufl 'l 'hl fl €ilJ '1. fI 

• io .. I • 

24 till. i:lflfll1~fI ' l1J "'tl'l.'YIuil'1::lI1Nthl" 
u • 

"vest-aver-pants" ..,itl Mayo 

overlap technique 

"
~ ~ ~.

Rectus Abdominis qln~lUU8nLulf11u'U Ud::''YIM1~ 

ok 
'lmHlU~" 0.5 U'} 

~ ~ k . ~ ~ . 
'U~=~R1UUDnl'~1~LUfl Rectus Abdominis (311fi 3n) 'nAlJMfiulaul~flMqu1l01M'M~ 

~ 11.01 ex - " N ...:.. " •
rta~!iM (1 ~! 3ft lW:: .J) U11J li'l''UJlJtltlU 1!lO,lflUl1!d UHl ~mr'J lLUU simple Interrupted.. .., .. 

" . 
pattern 1RU'n1HlJ'U~aU 

" " I 
001" " 

" 



~I elL .. 

lUi [ \llU~ 111 n1175 
'I 

J co oJ 

JHTUIU1i1U 
I I..,.. .., 

'ilHHllV1WJl1U-l 

... I 

LLu')'lJt)Ullln(1-l1t1L ~llU~~~, 

n 

'lJ 

1I I I lJ' II 

(1-lLt1L ~ll u~(1n~<V'Umt1JL '111~ll-lVltl-l , " 

• 

, 
"I I " 1/ I I" •.., 

'illYl 2 n l'il~R1t1U1U~tlUlLn1tllt1l ~llUtl::~tl~n'i n. njfl~ ')wJ-l~~ lU~ -l 'ltl L~BUL ~u~ ') -l ~ 
\I 

" II' III tJ I 
... " .. ..., oil "I '" ofj '" ~ 

tI. l~1~WrnU'I'VI"'1l1.ln~lnU-l ~~L Cl£lU LL~::LLt!n(1-l ~tlL ~Bualln~lnL tIlllUlllVU ~ ~U(1-l
\ \ 

" I 1I • " '" " I 

mmJ1fUl-llNL ~au ~. ;U(1-l't1l~Bun~uL~ILlllU~tl-lVlv-l -l. 1 'llm 'lilt! lu~lluUWoB-l 
\• 

,." , '" ,," til 

1Jlnu..J1 mJ'him'lJ1UaU'i::l1 ') l-lmU1U'lJl.l-lnCll~H llil Rectus Abdomin is llf1:; (HlrlL ~u 'L! 
'" ' . '" '" 

~lI"~na"1H t1111Jluzll-ma'i ~. 'ill;~lml-J YI,)I-l~·'\J1"',)·l.iH'jll -l. 
" \I 



6 

n 

• 

'ltl~ 
\J 

3 
"" • II I 

f)l'lLLf) 1'lJL~~ ~~u~::~tllrtUl 'Il 'lmJLUCltlU 

n. 
d 

LUULLUU "vest-aver-pants" pattern 

tI. 
"" r , • v 

l 'lIffilo1um ~UL ~tl rtl1ihruCllU L UCltlULL7ICl:: rt'l1 
\J 

I I" II • 

fl. ~-lLUCltl UYlf) fllWlltlul.I l n(] -l 'lell ~tl 'IDJ II mm"u 
, \J ,

• ... 
-l. 'ltl"rt~ 1lJ 'lI11-l 'lJtl-lYltl-l 'llll-l 'l1.f TI. 

\J ~ 

G ... 
~. ~UlJla'ja.J'llllutlln{}-l~lUU simple interrupted, 

pattern 
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~n'j 20 tl ') ~'tnAmn 111m,\n") rnfl djll 12 fh LU~~ I.m·lti 8 911 ,JU·l'r'1jjn,)!;W~H 

15 6~ 60 n'an~u OUU ·l~L ~U'DU1~liB~Uln~~1~Ldau (hernial ring) 2 ~~ 5.2 ~l 

(" l':i Hl1 1) 

1 4 

• . j; iii ". v. 
n-lll1Hm1.IIUmiJti'iilltlil HJrlU1 '.1lU'5.tlU·i I ~'1nUi.1trU191lH1 giant cells 

'" 
(2-2.5) 

'\uihhl ·l~¢t 8 LLil~~1J mast cells ·lU1:::~tltJ1Ulli.n" (1.6-2.0) "\Il~ lfi[J\lfh.l~l.l~lJ 

tissue 

nUlna~H8UDU~ connective 
>­

lltl::1nJUflilH 1n'lu"j~rJ:: 'i1~ ~j 

.. 

.... "" tI' • .... ctr • 

UtIWI"l :r n'rt ~ 4 n~ 24 dli ~i 1'1'i ~1JT111l' 'lz)'hjJJ'\UftUll Lilli lltl1J "ves t -over-pants" ij 

llJ::;al'l51n~iii·hlflljlll)iln~ l~i:lUf.l ~~mtw~ ij liiiN 2 , H.I~nfh.l dfu·h~ L ~rlu~'U1.n·h1~ lOil-,J ·nn 

iinTlh l~il di~ li1ut:l~mmt~ 'lR" lW~'tIU 1 'llUUn1,h IAilll~Yf-1Il1":i'}"I1':1T'IlIWIEi Li1U1Jn~ 
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, 

--------------_. 
,. 

d " '1-,;!J~ 11tn!'1m:n lUI" m n Ul i;-I 
, 
w~ f'1 t! "llIlin (11. n. ) l,~ 11 iilU·HtiiH 

k
th nn'J'1.n 

>-
!~j)H 	 (tn) 

• 	 . 
')mm, .. fhJ ~ :1. tfh.l 30 	 5 

'v 

2 	 tl 45 3.6 
'" 

3 	 nltl 60 4 

4 	 dhl 20 2 

5 	 dh.l 30 3 

ftl:m 4 :hhn~\ 1 uj 30 	 3 
" 

2 	 Liil.l 50 5 

"­
• 73 tJ.. .l/ 5.2 

4 ti'i tI 30 3.2 
.. 


I:: 	 ~J 25 .2-' 
" 

IHUJ, 6 
d 

dll~lll 1 
;, 

.. 30 3.6 

2 dhl 30 i:.5 

3 
... 
u 
til 

15 2.5 

4 '" '-I 
'l! 

30 4 Q.'-' 

5 lU LJ 30 3 

,• mUJ 8 fll.I~n~j 1 diu 25 	 3.6 
f. 

.. ., 
'" 	 f'. J .. 15 4.4 

,. 
3 	 I~ 15 2.8.. 
4 dJfJ 25 2.3 

5 dib 45 2 



---

9 

... . . 
1'l111-.J1I ~ TltW;:; t5t1~lit)\ItiW.il~H;mHl YJ '1rlln til tJ 'U:i fl 11l "til tWUlU 

.---~----. _._---------- ­.. .." Y'dJ liJ l fill l )1fl lFmiht 1. ~U·h)U 1 ,l LJ :;l.I~ ll(i ' \ Wmn '5 :u! i ll-H.l.YI" nl'l ut( 

~fl'i (n.n) tlil-Jt.iln n \] ~\Il~ lWHi 1tl1:1'l 

..
'l~ l~m.l (fil ) ( ~)J~I '11 ) 

--- --.. .. _-- ­~.--

1 l.nU 35 5 21 ~ 

"1'; ' ,,­
2 I. iu 50 6 5 11 ~u L~1l '11'\~ Il.Il !t.ftl Ut!;j .J Hl ~ 

3 dhJ 60 14 5 

.,4 )ju 35 , • :.lr' 8 ~ 

5 l ijU 30 6 8 ~ 

.. '" 6 t.J 2 ~ 5.6 8 ~ 


1 llJ!J 50 7 8 ~ 


" 
a (:.J.. 50 4 1 ~ l i1l1w~ UfJ (1 ':11 t1 ~ LI [i:'; ~ 11 H nniJ 
... 

Q ' q"; . ~-" . v 

9 tJ 70 6 8 ~ l 'd1J~ .I~i L1,[.![I1.,1'1 GI ~ liN ~! nH'tVllfJ 
'.' 

" 10 & 30 4.8 6 ~ 

• 

http:ll-H.l.YI
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" ¥l1'jl\1,i 3 ) jcl il~ liltlflt:n,H'Hl"lU(lt;r,jMn '1 1U l ' lYlu\n'l.HlI1U,H1H'----­

--------"-----_.- --- - - - ._ -"---,-,-,--_._--- ­---.-~ ., ..." lilJ'HI l ~ lJ l 'Nfo1 U'lllUfI I ~U":i,} 1JH "i :::lJ :t: IT;'1 IJ [lfl l"l d lfll J u,i,1'mti LlU 

~Wl (n.n.) lirHUlllG .~ ~~~ 1 ~) ~il 1mn 

'i.o . k 


't~ I ~ ilU (In) i ~iJ ~nM) 

--'---- ----­
... 

.i dlt! 35 10 l? ~~ 

l ' 

2 ~ 50 10 15 Vi ... 
.. 

3 r.J 70 14 5 ~ 

d 

4 lrill 60 8 15 (it 

5 lJJtI 45 4.5 24 ~ 

6 lfilJ 30 4 24 ~ 

., lihJ 45 3.8 16 rdll1l0u'1'1-1~ 

" 8 ~ 30 5 8 ~ .. .' 

9 W 70 8 4 il flu ttl!.! "lll,j.. 

---"- ­

• 




1'I 

~ l.-. , "', 

'l nnl ')"i lWi1 ~!tll1J~~l.l lfiUl:' )~tl : ' · '1 r U ' :ll tJ "Hi8!J It: \;~ flll111HtUt! 'l.n'\1\3! lt 1f;m u 

~ . ~ a ~ . ~ 

L~ [J>J lH.Jl" Lii\ln L1..I'tHl'UlJ "vest-ever-pant s" i,6i ti '\!l Chi -squa.:c te st '\'l in 1'\'1 '3 

.;:: ~ ii "L "u~wn;;r. 1l1 .J.iU \llrl~ 1 .;dhl f.J~j 'l .,jnUtldI VliY¥i '1 elrfj~,~~'u 0 .05 

gian t cell 

~ ~~ ~~~Unft,~ ~lU mast cel l s 

• tissue 

.fl Ji'ii.l ~[nHl !i\'l' 'l"lI1J f.J'1.U~f.lUfI'1;·l n l "lA (l1t fitll~ 1n"\~ 111 pr osthetic mesh 'l. u 

~n ' n l ' L nU~~ ~~ lD l~ ~ "l~ri f~~fl~ '~ L i~n'~'MULU~JUlrid ~.ln L~U monofil ament 

(Smith , 1971; Varma et a'_ , 

~ ~ N 
eri~on eum) "R ~ ~ ,u'1uv B ~ sheath n ~ l~LUfl R ctus Abdomi nis 

~nli ~n~imHIU !.Jn LUU L~U1 1HW",\" niln 'l~WHi . f) '1Jflr l til"~ () -! " "IlJT'W~a 'Jliunl'~ ~tElU ~tl tlli
• 

j:;l\ ' l-lD 'hn:::n 1.l1Unfl 'r;;ti-dln\lnU"UJl{U 'l.l ~ )ftlln~tU·l'U~1 {J tlnson, i 969 a; bJ S C,)l, t 

, II. 

ret roper l toneal fa t 

• 
 . ',i . t"., 


sheath'unJ M~~riu ~ l U 1 H~ " U 


lhj -ln~ 1:I,J l~il Rect s Abdomi nis ~ ,j c!.n "lU rl lllJ (Ar h ' ba l d ~·ti ~ Sumn er Smi tlt; 


• \. . , i.oo , to •• 

1 974) ' ) 1 LmJltn'iJ ~n7 djC} ~ nllVll!J itliJ IJ"i.i! u t ~~ 'mtl'J l :J.J ~ llJj~ 11 i'lli,"11 fl1JiJoj n,f'\~1 lr.i.lll 
" 

058480 


http:n~imHIU!.Jn
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\,;" \. . ' . '" 
"L'1HU1'Llfk l j il U ~Hl'i fi ~)jll ,~ , fj d 'J1Jlml n 11'llJlfl 

. " ... , . 
4 tll 1JJ ~ Lla::rnw ' n~~ 'h\ "L~l I ' l~fl n j }hlJ -J 

ove'rlap ing 

'L ~fl"l~'lmJ'1.U~ l1 1J <-1' l!J l"HlLul1. ll '1.a l~ tlU'l~~~ml.n "ift~t,,, 2 jB '1!Ut'l~ iii'l 111H ~n~" mj -I"ri 
.. ., v ,

Hf i "nn ,1l R'1="R~'n Chi - squa e tes fh::;Rll 0 . 05 n -j lW'lTtl illJ 

., , v ~. 

overlapping 1Q~·n ' MU-)'lR L~D rol ". ).l jJU ' I ~ uU"HilJl~ 14 ~1 

• 

monofilament f1~1l chrom1C 

• Q,o> b .::. g
gut (Smlth, 1971; Varma at al. , 1981) U~:'tl~l'6 ~l~~u~n"LUU 

innT'! L111nbBUfwu 1~ LJ'!'I nrl ~l9H>1 ~ ~a d1~ L'Ul.lW 3 fi ~j ·\'u n ~"' ~'l tlinln B El.:. 
...., ..., I': , . 

3 \il 1"LW ii.l ~ J}jltl overla ' pi ng 
• 

(Tullener lLtl ::: Fretz, 19:;$3 

, " 
n I rj ;'l ~hl lihi di l.l r ( -:.i , flll lt! "i U ~\'l $; lkt\ il HUhl ilY'I 

\(1 (Hull, 1984; Becker, 1.9;.3<:- ) 
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Cor!" ec t ' on ,1 f Ul!lbil ica j !-!f, r nl , i.n· Pigs by Using Nyl':m .~€ s h 

Fr .m t hi rty nine pigs wlth umb'lical hernia , th i rty p:gs w re 

c r .:­ c"Ced by us ing r.ylor: m~shes while niDE pigs were 

~ orrected b :'vest-over ­ pa ts" or o uer l app i~g t ~ nhnique with uT Ioa su~ur2 , 

TifS e r ea tion to ~ylon mesh wae ~~udied iq five pigs at ach int erval or 

2, ·0 . and e postopErativ e w~eks . Microscopi_ observation r~ve~l ed t he 

l d nt lc~l appearanc 2 0t fibrous ccunect i Te tjss~~. giant cel l s, and 3 aS t 

cel l s aro nd the 51 .;: ;:; or n', h n strands at e~ch lnterva 

Efficacy, iu cOLrecting D~rnl al ring c're mference of 3. 8-14 

inches, o f nylon mesh appl~ca tiolL in ten pigs pa~ comparc~ ~ !th that of 

":;-est- ver - pants " techn i r:ue in nine plgS . Chi-squ<2!'e-te s t i r di ::ates no 

sign i fica~ di f fLre~ce (df=l, ~ =.05) of succes s between the two techniques. 

Postoper at l ve observa t ion until animals were sold (4-24 weeks) fOULQ 

r e"'ut're!'.ce in Qile nylon - m~shcd pi and 1D two pigs :l tter "ves t - over - p:lnts" 

t €chn iq ~0 . 

http:re"'ut're!'.ce
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