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Anastomotic dehiscence, following colorectal surgery is a significant cause of morbidity and mortality and 

is responsible for one-third of deaths following colorectal surgery. Primary repair in a contaminated field was 

thought to be associated with leakage from bowel anastomosis but peritoneal contamination did not have any effect 

on hydroxyproline levels or the tensile strength of primary anastomosis in either the large or small bowel 4 days after 

surgery. In the present study we are aiming to assess the value of the covering colostomy. All surgical maneuvers 

were conducted in the special laboratory of department of surgery, faculty of veterinary medicine, Suez-Canal 

University, Egypt. 40 male Sprague-Dawley rats were used and divided into two groups. Surgical procedure in 

Group A was done as end-to-end single layer extramucosal anastomotic construction. Colostomy fashioning was

performed as a loop colostomy in Group B. Our data as regard to mortality rate, anastomotic failure and 

manometric study suggested that diverting colostomy had no beneficial effect on operative outcome than primary 

anastomosis and we concluded that primary anastomosis could be performed in most left colonic anastomosis with 

satisfying results.
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Anastomotic dehiscence, following 

colorectal surgery is a significant cause of morbidity 

and mortality and at least one-third of deaths were 

attributed to anastomotic leakage (Egger  et al, 

2001). Healing of intestinal anastomoses and in 

particular the development of early postoperative 

anastomotic strength may be compromised by 

numerous technical, local and systemic factors

(Ender , et al.2001). Primary repair in a contaminated 

field was thought to be associated with leakage from 

bowel anastomosis. For this reason, major surgical

textbooks have stated that primary repair has a very 

limited or no role in the face of peritoneal 

contamination (Makela, et al .2003) . Novel findings 

suggest that a diverting colostomy may increase 

intestinal leakage after anastomosis formation in the 

rat colon. Thus, the role of proximal colostomy in the 

protection of colorectal anastomosis needs to be 

reevaluated and further investigations are required to 

resolve the influence of surgical defunctioning on 

intestinal healing (Mansson et al.2000)  .

To investigate the appropriate surgical method that 

should be selected in the localized fecal peritonitis due 

to colonic injuries, colonic injuries were performed in 

rats and the repairs were carried out after 24 hours. If the 

injured or perforated colon is surrounded by the organs

and so the generalized peritonitis is avoided, primary 

anastomosis would have similar results with colostomy 

despite fecal contamination and prolonged intervention 

time (Kayaalp, et al.2003). In the present study, the 

author is aiming to assess the value of the covering 

colostomy.
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,QWKHSUHVHQWVWXG\ P DOH6SUDJXH' DZOH\

UDWVZHUHXVHGDQGKRXVHGILYHDQLP DOVWRDFDJH ZLWK

WKHDSSURSULDWHGLHWDQGZDWHUSURYLGHGDGOLELWXP 5 DWV

ZHUH REVHUYHG IRU VHYHUDOGD\ V WR DVFHUWDLQ KHDOWK

EHIRUHRSHUDWLRQVDQGGLYLGHGLQWRWZRJURXSVIRUVWXG\
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All surgical maneuvers were conducted in the 

special laboratory of Department of Surgery & 

Anaesthiology in the Faculty of Veterinary Medicine, 

Suez-Canal University, Egypt. Male rats having an 

average weight 250-300 grams of Sprague-Dawley 

species, obtained from the documented animal house of 

the Faculty of Veterinary Medicine,, Suez-Canal 

University.

Local ethics committee for the use of laboratory 

animals approved all experimental procedures. 

Appropriate animal care and use were performed 

according to implementation and compliance with the 

Animal WelfareAct.

5 DWVZHUHGLYLGHGUDQGRP O\ LQWR WZR JURXSV

J URXS $ Q FRORQLF DQDVWRP RVLV Z LWK

GHIXQFWLRQLQJ FRORVWRP \ DQGJURXS % Q FRORQLF

DQDVWRP RVLVZLWKRXWFRORVWRP \

Anesthesia

The anesthesia was induced with i.m. Ketamine 

(50 mg/kg), and xylazine (6 mg/kg), and conducted by a 

specialized teamwork of the Department of Surgery & 

Anaesthiology in the Faculty of Veterinary Medicine, 

Sues-Canal University ( Saber,2010).

$ QDVWRP RWLF FRQVWUXFWLRQZDVGRQHDVHQGWR

HQG VLQJOH OD\ HUH[ WUDP XFRVDOWHFKQLTXH ZLWK HLJKW

LQWHUUXSWHG VXWXUHVXVLQJ SUROHQHDVGHVFULEHG E\

6DEHU ILJXUHV DQG FRORVWRP \ IDVKLRQLQJ

ZDVS HUIRUP HGD VDORRSF RORVWRP \ ILJXUH

) LJXUH $ QLQWUDRSHUDWLYHSKRWRJUDSKVKRZLQJ GLYLVLRQRI

WKHFRORQSULRUWRDQDVWRP RVLV

$ OOUDWVZ HUHR EVHUYHGL QWKHS RVWRSHUDWLYH

SHULRGDQGGDWDZHUHFROOHFWHGGD\ E\ GD\ DQGVDYHGDV

VRIWZDUHILOHVIRUODWHUHYDOXDWLRQ ,QWKHSUHVHQWVWXG\

QRDQWLELRWLFZDVDGP LQLVWHUHGWRUDWVLQQHLWKHUWKH

SUHRSHUDWLYH LQWUDRSHUDWLYHQRUWKHSRVWRSHUDWLYH

SHULRGV$ OVRQRSDUHQWHUDOIHHGLQJ ZDVDOORZHGDQG

HDUO\ RUDOIHHGLQJ ZDVVWDUWHG

$ IWHU WKH VFKHGXOHG WZR ZHHN SRVW

RSHUDWLYHSHULRG DOOVXUYLYHGUDWVZHUHUHRSHQHGIRU

VHFRQGORRN ODSDURWRP \ WKURXJ K D OHIWVLGHG

FXUYLOLQHDU ODSDURWRP \ LQFLVLRQ WR GHWHFW

DQDVWRP RWLF OHDNDJHDQG IRUP DQRP HWULF VWXG\ E\

P HDVXULQJ ERWK bursting pressure and breaking 

strength ZKLFK DUH WKH P LQLP DOIRUFH H[ HUWHG WR

FDXVHDQDVWRP RWLF SHUIRUDWLRQDQGLWwas measured 

as described previously (Saber,2010. ,NHXFKL HW

DO ) DQGWKHP D[ LP DOIRUFHQHHGHGWRGLVUXSWWKH

Dnastomosis .Previous experiments have 

demonstrated that measurement of the bursting 

pressure does not interfere with measurement of 

breaking strength of the same anastomosis 

(Saber,2010. ,NHXFKLHWDO ). (ILJXUH

) LJXUH $ QLQWUDRSHUDWLYHSKRWRJUDSKVKRZLQJ WKHVWDUW

DQGWKHILQLVKRI DQDVWRP RVLV

) LJXUH $ QL QWUDRSHUDWLYHS KRWRJUDSKV KRZLQJW KH

IDVKLRQLQJ RI ORRSFRORVWRP \
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1 R RSHUDWLYH GHDWKVZHUH QRWHG LQ HLWKHU

JURXS 7ZRUDWVEHORQJHGWRWKHFRORVWRP \ JURXS $

GLHGSUHP DWXUHO\ E\ WKHGD\ RI H[ SHULP HQWZKLOH

WKUHHG LHGR IJ URXS %D QGD OOWKHI LYHUD WVZ HUH

H[ FOXGHGIURP WKHVWXG\ 7KHRYHUDOOP RUWDOLW\ ZDV

RI UDWV I RUJ URXS$ D QGWZRL QJ URXS% , QJ URXS

$ P RUWDOLW\ UDWHZDV ZKLOHLQJURXS%

LWZDV 3

$ OO UDWV ZLWK H[ FHVVLYH OHDN RU IHFDO

SHULWRQLWLV VKRZHG FOLQLFDOVLJ QVRI WR[ DHP LD DQG

SLFWXUHVRI LQWUDDEGRP LQDOVHSVLVDVOHWKDUJ\ ZLWK

GLP LQLVKHGP RWRUS RZHUORVVR ID SSHWLWHORVVR IH \ H

OXVWHUDQGSLOR HUHFWLRQ 7KRVHSDVVHGWKHWZR ZHHN

SRVWRSHUDWLYH SHULRG H[ SHULHQFHG UDWKHU QRUP DO

DWWLWXGHDQGDFWLYLW\ 1 RLQWUDDEGRP LQDOOHDNFRXOG

EHIRXQGGXULQJ WKHVHFRQGORRNODSDURWRP \

' , 6&8 66,2 1

$ QLQWHUHVWLQJ H[ SHULP HQWDOZRUNIRXQGWKDW

DQDVWRP RWLF OHDNDJHZDVP DUNHGO\ LQFUHDVHGLQUDWV

ZLWKD G LYHUWLQJF RORVWRP \ X SWR D QGZ DV

DVVRFLDWHG ZLWK D KLJKHU P RUWDOLW\ UDWH

FRP SDUHG WR FRQWURODQLP DOV Mansson et 

al. . 7KLVP HDQVWKDWOHDNDJHIURP FRORUHFWDO

DQDVWRP RVLVL VDP DMRUF RQFHUQR IV XUJHRQVG XHWRWKH

IDFWWKDWWKHUDWHRI FOLQLFDOO\ DSSDUHQWDQDVWRP RWLF

OHDNDJH DVUHSRUWHGLQP DQ\ VWXGLHVZDVDVKLJKDV

SHUFHQWEnder , et al.2001 and Makela, 2003)

7KHRYHUDOOP RUWDOLW\ LQWKHSUHVHQWVWXG\ ZDV UDWV

I RUJ URXS$ D QGI RUJ URXS% , QJ URXS$ P RUWDOLW\

UDWH ZDV ZKLOH LQ JURXS % LWZDV

2 XUGDWDFDP HLQ FRQFRUGDQFHZLWK

GDWDRI VWXGLHVRI VLP LODULQWHUHVWDVZHOODVFOLQLFDO

DVSHFW$ EHWH

All rats, with excessive leak or fecal peritonitis, 

showed clinical signs of toxaemia and pictures of intra-

abdominal sepsis as lethargy with diminished motor 

power, loss of appetite, loss of eye luster and 

piloerection. Those passed the two-week postoperative 

period, experienced rather normal attitude and activity.

Severe abdominal infections are accompanied with a 

high level of endotoxin production, resulting in the so-

called systemic inflammatory response syndrome 

(SIRS), which is often complicated by multiple organ

failure (Parc, et al.2000). Our observational data met 

with those reported in rats of sepsis induced 

experimentally by caecal ligation and puncture, 

exhibited symptoms and signs of sepsis, including 

lethargy, piloerection, decreased grooming, and 

diarrhea (Yang, et al. 2003).

1 R LQWUDDEGRP LQDOOHDN FRXOG EHGHWHFWHG DW

WKHVHFRQGORRNODSDURWRP \ EXWZHFRXOGQRWH[ FOXGH

WKHRFFXUUHQFHRI OHDN EHIRUHUHODSDURWRP \ $ VOHDN

P D\ EH FOLQLFDOO\ HYLGHQWRU VXVSHFWHG FOLQLFDO

DQDVWRP RWLFOHDNDJHZDVFRQILUP HGE\ ODSDURWRP \ DQG

FOLQLFDOO\ VXVSHFWHG DQDVWRP RWLF OHDNDJ H Z DV

FRQILUP HG RQO\ E\ FRQWUDVWUDGLRJUDSK\ ,Q SDWLHQWV

ZLWK DQDVWRP RWLF OHDNDJH GHDWK RFFXUUHG LQ RI

SDWLHQWV 3DUF HWDO DQG$ OYHVHWDO

Dehiscence of intestinal anastomoses is mostly 

seen during the first week after operation. Immediate 

postoperative wound strength mainly depended on the 

ability of extracellular matrix components, particularly 

collagen fibers, to retain sutures. After this initial 

period, wound strength should be restored to the levels

of uninjured tissue by deposition of new collagen fibers, 

produced by fibroblasts under direction of both the 

cellular and humoral immune system. Consequently,

disturbed connective tissue metabolism may induce 

poor wound strength (Månsson , et al.2002 and Makela, 

et al .2003)). 

 Until now, we couldn't find any data comparing 

the manometric values in general, and colonic 

anastomotic healing depends on the balance between 

collagen synthesis and degradation; however, the role of 

collagen breakdown in wound healing is still not well 

understood (Ender , et al.2001. Kiyama ,et al.2001). 

In colostomy group, rats showed lower values 

of both bursting pressure and breaking strength 

[16712.04 and 1944.18] than those of primary 

) LJXUH $ SRVWRSHUDWLYH SKRWRJUDSK VKRZLQJ WKH
EXUVWLQJ SUHVVXUH EUHDNLQJ VWUHQJWKYDOXHV DLUEXEEOHV
GHQRWHFRORQLFVHJP HQWSHUIRUDWLRQ
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anastomosis [17313.03 and 2078.37]. Despite being 

different, these values were not significant p =1 in case 

of bursting pressure and in breaking strength 

measurement.

2 XU GDWD ZHUH LQ FRQFRUGDQFH ZLWK WKDW

UHSRUWHG E\ 7RUQTYLVWDQG FROOHDJXHV Tornqvist, et 

al.1990) DVWKH\ VDLG WKDWDIWHUD ZHHN WKHLUFRQWURO

JURXS VKRZHGDVLJQLILFDQWLQFUHDVHLQERWKDQDVWRP RWLF

VWUHQJWKDQGFROODJHQFRQWHQWWKDWZDVQRWREVHUYHGLQ

WKH FRORVWRP \ JURXS 7KH DEVHQFH RI LQFUHDVH LQ

DQDVWRP RWLF VWUHQJWK LQ WKH FRORVWRP \ JURXS KDG QR

DGYHUVH HIIHFWRQ DQDVWRP RWLF KHDOLQJ DVMXGJHG E\

FRP SOLFDWLRQV

: HF RXOGV XJJHVWWKDWWKHORZHUY DOXHVR IE RWK

EXUVWLQJ SUHVVXUHDQGDQDVWRP RWLF VWUHQJWKP D\ EHGXH

WR GHFUHDVHGFROODJHQFRQWHQWLQWKHH[ FOXGHGFRORQLF

VHJP HQWV . LVVP H\ HU1 LHOVHQ HWDO IRXQG WKDW

K\ GUR[ \ SUROLQHFRQWHQWRI H[ FOXGHGFRORQDVZHOODVWKH

EUHDNLQJ VWUHQJWKRI WKHGHIXQFWLRQHGFRORQGHFUHDVHG

$ OVRW KH\UHSRUWHGWKDWS UR[ LP DOWRWKHF RORVWRP \V LWH

WKHUHZDVQRGLIIHUHQFHVLQWKHK\ GUR[ \ SUROLQHFRQWHQW

RU ELRP HFKDQLFDOVWUHQJWK DQG WKH\ FRQFOXGHG WKDW

GHIXQFWLRQLQJ RI WKH OHIWFRORQ LQ UDWV OHDGV WR

GHWHULRUDWLRQLQWKHELRP HFKDQLFDOSURSHUWLHVFDXVHGE\

DOHVVHUFRQWHQWDQGDGHFUHDVHGTXDOLW\ LQWKHFROODJHQ

RIWKHOHIWF RORQ

&2 1 &/ 8 6, 2 1

7KHP DLQGLOHP P DRI FRORQLF VXUJHU\ UHP DLQV

DSSURSULDWHSDWLHQWVHOHFWLRQIRUSULP DU\ DQDVWRP RVLV

7KH DXWKRUIRXQG QR EHQHILWIRUGLYHUWLQJ FRORVWRP \

RYHU SULP DU\ DQDVWRP RVLV DV UHJDUG WR P RUWDOLW\

DQDVWRP RWLF LQWHJULW\ RUP DQRP HWULF YDOXHV 3ULP DU\

UHSDLUP D\ EHDVDIHP HWKRGRI P DQDJLQJ XQSUHSDUHG

FRORQSUHVHQWDWLRQVLQFDUHIXOO\ VHOHFWHGSDWLHQWV

$ &. 1 2 : / ( ' * ( 0 ( 1 7 6

7KHDXWKRUZRXOGOLNHWRWKDQN0 UV 0 HUYDW. DP HOIRU

KHUVXSSRUWLQSUHSDULQJ LQHGLWLQJ WKLVP DQXVFULSWDQG

ILJXUHSURFHVVLQJ
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