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Abstract: The aim of the present study was to evaluate the efficacy of colocolonic anastomosis with and without preoperative bowel 
preparation. Methods: The study compared 42 female dogs (Canis familiaris), divided into 2 groups of 21 animals: Group I (control) – 
submitted to bowel preparation – and Group II (study) – without previous bowel preparation –. All animals were submitted to laparotomy 
with sectioning of the descending colon and primary anastomosis using polypropylene thread. Following euthanasia on the 21st postopera-
tive day (POD), a second laparotomy was performed to evaluate the anastomosis with regard to complications, intra-abdominal adhesions 
and anastomotic burst pressure. Results: One animal from each group (4.5%) died. The death in Group I occurred on seventh POD due 
to anastomotic dehiscence. The death in Group II occurred on tenth POD due to deep incisional infection at the surgical site and complete 
dehiscence of the abdominal wall. The groups did not differ significantly with regard to adhesion grade or anastomotic burst pressure (one 
specimen burst in each group) (p>0.05). Conclusion: Colocolonic anastomosis without previous bowel preparation was shown to be safe 
and efficacious, suggesting it is not an indispensable procedure in colorectal anastomosis surgery.

Keywords: colorectal surgery; postoperative complications; anastomotic leak.

Resumo: Esse estudo avaliou a eficácia da anastomose colocólica sem preparo intestinal prévio comparando-a com a anastomose 
realizada com preparo. Método: Foram utilizados 42 animais (Canis familiares) fêmeas distribuídos em 2 grupos com 21 animais em 
cada: Grupo I (controle) – com preparo intestinal – e Grupo II (estudo) – sem preparo intestinal prévio –. Os animais de ambos os grupos 
foram submetidos à laparotomia com secção do cólon descendente e à anastomose primária com fio de polipropileno, bem como à euta-
násia no 21º dia de pós-operatório com laparotomia e à avaliação da anastomose colocólica quanto à presença de complicações, grau de 
aderências intestinais e pressão de ruptura da anastomose. Resultados: Ocorreu um (4,5%) óbito em cada grupo, sendo o do Grupo I no 
sétimo dia pós-operatório em decorrência da deiscência da anastomose colocólica e o do Grupo II no décimo dia de pós-operatório por 
causa de infecção em sítio cirúrgico com deiscência total da parede abdominal. Não foi observada diferença estatisticamente significante 
no grau de aderências intestinais tampouco no teste de pressão de ruptura entre os grupos (um espécime sofreu ruptura em casa grupo) 
(p>0,05). Conclusão: A anastomose colocólica sem preparo intestinal apresentou a mesma segurança e eficácia da anastomose realizada 
com preparo prévio, sugerindo não ser indispensável na cirurgia colorretal com anastomose.

Palavras-chave: cirurgia colorretal; complicações pós-operatórias; fístula anastomótica.
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INTRODUCTION

Colorectal surgery with primary anastomo-
sis is associated with a range of mild to severe 
complications, from simple surgical site infection 
to anastomotic dehiscence and fistula. Thus, the 
postoperative recovery of patients submitted to 
colorectal surgery remains a major challenge for 
surgeons. 

Mechanical bowel preparation of the colon 
prior to elective surgery was first proposed over 
a hundred years ago. It has since been used to re-
duce or eliminate the fecal mass, thereby minimiz-
ing infection and complications in perianastomotic 
tissues and ensuring more esthetic outcomes1.

Bowel preparation involves a set of proce-
dures designed to completely remove fecal resi-
dues and significantly reduce the bacterial flora in 
the colon with the least possible discomfort and 
risk for the patient2.

Thorough bowel cleansing is by most sur-
geons considered one of the most important fac-
tors in the prevention of complications3. In fact, 
since the days of Halsted, the presence of feces in-
side the colon has been viewed as a major cause of 
anastomotic dehiscence4. Not surprisingly, many 
authors believe preoperative bowel preparation is 
essential in the prevention of infectious complica-
tions following colorectal surgery5-8. 

Based on the literature, it is difficult to de-
termine exactly when preoperative bowel prepa-
ration became a standard procedure in colorectal 
surgery, but the earliest studies on colon and rec-
tum cleansing were carried out by Maunsell in the 
early 1890s9.

However, in the 1990s, the use of bowel prep-
aration as an indispensable preoperative procedure 
came into question, and criteria for when it ought 
to be avoided was proposed10. In addition, a num-
ber of studies documented the favorable evolution 
of patients submitted to emergency left colon re-
section with primary anastomosis without previous 
colon preparation, raising doubts about its indis-
pensability11. It has been shown that under certain 
circumstances mechanical bowel preparation can 
actually stimulate bacterial growth and transloca-
tion, both of which favor the emergence of sep-

tic complications from colorectal surgery12. Other 
researchers believe mechanical colon preparation 
does not improve postoperative morbidity rates 
and may even increase the incidence of infectious 
complications, fistulas and hydroelectrolyte im-
balance10. In a study with five years of follow-up, 
Fillmann, in 2001, reported lower fistula and in-
fection rates among patients who were not submit-
ted to preoperative bowel preparation13. Thus, to a 
number of authors, anastomosis may be performed 
safely without preoperative bowel preparation14,15.

The aim of the present study was to evalu-
ate the efficacy of colocolonic anastomosis in dogs 
with and without preoperative bowel preparation.

MATERIALS AND METHODS

This study included 42 female dogs (Canis fa-
miliaris) weighing 8.4–16.9 kg, distributed at ran-
dom in two groups of 21 animals each:
•	 Group I (control) – animals with preoperative 

bowel preparation;
•	 Group II (study) – animals not submitted to 

preoperative bowel preparation. 

The animals in Group I (control) were sub-
mitted to preoperative bowel preparation with a 
12% glycerin solution administered rectally one 
day before surgery.

Surgical technique — once the animals 
were anesthetized, a digital rectal examination 
was performed individually to determine bowel 
preparation according to the classification pro-
posed by O’Dweyr: excellent (absence of feces); 
good (presence of minimal fecal residue); accept-
able (presence of liquid feces); soiled (presence of 
solid feces)16. The procedure consisted of a medi-
an transumbilical laparotomy, identification of the 
descending colon at 20 cm from the anal margin, 
and colotomy with sectioning of the entire colon 
circumference. In both groups, the colotomy was 
closed manually with a continuous single-layer ex-
tramucosal suture using polypropylene 3–0 thread. 

The animals were evaluated during the first 
21 days after surgery concerning the presence of 
signs and symptoms of surgical site infection and 
other complications. On the 21st postoperative day 
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(POD 21), the animals were euthanized and a sec-
ond laparotomy was performed through the same 
incision. The anastomoses were evaluated with re-
gard to integrity and the presence of fistulas and 
dehiscence, while the abdominal cavity was eval-
uated for adhesions using the classification pro-
posed by Knightly: 0=no adhesions, 1=single thin 
and easily separable adhesion, 2=less extensive 
but weak adhesions which withstand traction poor-
ly, 3=extensive visceral adhesions extending to ab-
dominal wall, 4=numerous extensive and visceral 
adhesions involving the mesentery, bowel, omen-
tum and abdominal wall17. A 6 cm-colon segment 
centered on the anastomosis was resected and cau-
terized at the proximal extremity using a urethral 
probe (#8.0). In order to determine the anastomot-
ic bursting pressure, the proximal extremity of the 
colon segment was tied to a sphygmomanometer 
with two cotton threads (size 2–0) while the distal 
extremity was closed with Kelly forceps to prevent 
air from escaping (Figure 1). 

Then the colon segment was inflated continu-
ously with a manual bulb to a maximum pressure 
of 300 mmHg, or until the suture burst (Figure 2). 
The site of anastomotic disruption, if any, was ex-
amined and the respective pressure was registered. 

The weight, colon preparation, postoperative 
clinical evolution, intra-abdominal adhesion score and 
anastomotic bursting pressure were registered for all 
the animals, and the two groups were compared.

RESULTS

One animal in each group (4.5%) died. The death 
in Group I (study) occurred on POD 7 due to anas-
tomotic dehiscence. The death in Group  II (control) 
occurred on POD 10 due to deep incisional infection 
at the surgical site and complete dehiscence of the ab-
dominal wall with evisceration and intact anastomo-
sis. The two groups did not differ with regard to de-
hiscence (p>0.05). Likewise, the observed difference 
in average weight did not reach statistical significance 
(p>0.05). 

According to the O’Dweyr classification, bowel 
preparation was considered good in 70% and excellent 
in 30% of the animals in Group II.

The distribution of the animals according to in-
tra-abdominal adhesion grade is shown in Graph 1. 
In Group I, adhesions were predominantly grade 
2 (35%) and grade 3 (25%), while the distribution 

Figure 1. System used to test the bursting strength of colon 
segment prior to inflation (animal #23).

Figure 2. System used to test the bursting strength of colon 
segment, with segment fully inflated at 300 mmHg (animal #23).
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was more homogenous in Group II (grades 1, 2 and 
3=25%; grade 4=20%). However, the difference was 
not statistically significant (p=0.5685). (Figure 3)

When testing the bursting strength by inflation at 
up to 300 mmHg, one colon segment from each group 
(5.0%) was disrupted, one at 270 mmHg (Group I) and 
one at 220 mmHg (Group II). The difference was not 
statistically significant (p>0.05) (Figure 4).

DISCUSSION 

Female dogs were used in this study because 
they are easy to obtain and handle, their bowels are 
relatively similar to human bowels, and the size of the 
pelvic cavity is appropriate to test the procedure18. In 
addition, canine and human bowels also feature rela-
tively similar intestinal microflora, blood supply and 
descending colon anatomy16.

On the average, the animals in Group I weighed 
more than the animals in Group II, but the difference 
was not statistically significant. Thus, body weight 
cannot be considered a determining factor in our sam-
ple. 

The bowel preparation of the animals in Group I 
was successful, indicating that bowel cleansing with 
12% glycerin solution 24 hours prior to surgery is ef-
ficient in dogs19. 

There is still some discussion about the most 
appropriate way to perform anastomosis, wheth-

er to use a continuous single-layer suture or sepa-
rate stitches, and which thread to use. The method 
adopted in this study (continuous single-layer ex-
tramucosal suture) is simple, swift and inexpensive. 
It is associated with impermeability and low levels of 
tissue inflammation, and is considered as safe as sep-
arate stitches20,21. Monofilament thread is preferred 
to multifilament thread which is known to favor the 
development of infections and inflammatory reac-
tions14. The polypropylene thread used in this study 
is monofilament, has high tensile strength and is as-
sociated with very little inflammatory reaction22.

The mortality rate was similar in the two groups. 
Both the observed deaths were the result of infectious 
complications. One animal in Group I presented anas-
tomotic dehiscence evolving towards peritonitis and 
died on POD 7. Another animal in Group II presented 
deep incisional infection at  the surgical site leading 
to complete dehiscence of the  abdominal wall and 
died on POD 10. These results suggest that mechani-
cal bowel preparation prior to surgery does not reduce 
mortality in dogs submitted to colorectal anastomosis 
surgery14,15,23.

The grade of adhesions is an indirect measure 
of anastomotic complications and, consequently, of 
wound healing. Based on Knightly’s classification 
of adhesions17, no significant differences between 
the groups were observed, indicating that mechani-
cal bowel preparation did not influence the devel-

Figure 4. Disruption of anastomosis submitted to inflation at up 
to 300 mmHg.
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Figure 3. Disttribution of animals according to intra-abdominal 
adhesion grade.
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