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ARTICLE INTFO ABSTRACT

Article history: Objective: Evaluate healing response of colo-colic anastomosis by invagination vs. single-

Received 18 March 2016 layer suture.

Accepted 13 April 2016 Methods: Sixty dogs were randomly distributed in two groups and anastomosed with single-

Available online 27 May 2016 layer suture (G-I, control) or by invagination and cardinal sutures (G-I, study). In the end,
the animals were euthanized (10 from each group on POD7 and 20 on POD21) and the

Keywords: anastomosed segment was retrieved for histology and immunohistochemistry. Parame-

Anastomosis ters included body weight, adhesions, edema, vasoproliferation, type I and III collagen,

Wound Healing myeloperoxidase and nitric oxide. Findings were analyzed with Student’s t test and the

Colon Mann-Whitney test.

Results: No animal died prior to euthanasia. The groups were similar with regard to all
parameters: median weight 10.86kg (G-I) and 9.98 kg (G-II) on POD7 (p=0.41) and 11.86kg
(G-I) and 11.55kg (G-II) on POD21 (p =0.71); abdominal adhesions (p =0.7383 POD7; p =0.5685
POD21), level of edema (p=0.3006 POD7; p=0.7990 POD21), vasoproliferation (p=0.1191
POD7; p=0.0758 POD21), type I collagen (p=0.4591 POD7; p=0.3357 POD21), type III colla-
gen (p=0.2166 POD7; p=0.2712 POD21), nitric oxide (p=0.3980 POD7; p=0.4796 POD21) and
myeloperoxidase (p =0.580 POD7; p=0.755 POD21).
Conclusion: No significant difference in healing response was observed between the two
anastomosis techniques (single-layer suture and invagination).
© 2016 Sociedade Brasileira de Coloproctologia. Published by Elsevier Editora Ltda. This
is an open access article under the CC BY-NC-ND license (http://creativecommons.org/
licenses/by-nc-nd/4.0/).
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Avaliacdo comparativa da resposta cicatricial entre anastomose colocdlica
por invaginacdo e sutura continua em plano unico. Estudo experimental
em caes

RESUMO

Palavras-chave:
Anastomose
Cicatrizacdo de ferida
Cédlon

Objetivo: Avaliar a resposta cicatricial da anastomose colocélica por invaginagao versus
sutura em plano Unico.

Métodos: Sessenta cdes foram randomicamente distribuidos em dois grupos e anastomosa-
dos com sutura em plano unico (G-I, controle) ou por invaginacéo e suturas cardinais (G-II,
estudo). Ao final, os animais foram submetidos a eutandsia (10 de cada grupo no 7° dia
do pés-operatério [DPO7] e 20 em DPO21) e o segmento anastomosado foi recuperado para
estudos histolégicos e imunoistoquimicos. Os parametros foram: peso corpéreo, aderén-
cias, edema, vasoproliferacao, coldgeno dos tipos I e III, mieloperoxidase e 6xido nitrico. Os
achados foram analisados com os testes t de Student e de Mann-Whitney.

Resultados: N&o ocorreram 6bitos antes da eutandsia. Os grupos eram semelhantes com
relacdo a todos os parametros considerados: peso mediano 10,86 Kg (G-I) e 9,98 Kg (G-
II) em DPO7 (p=0,41) e 11,86 Kg (G-I) e 11,55 Kg (G-II) em DPO21 (p=0,71); aderéncias
abdominais (p=0,7383 DPO7; p=0,5685 DPO21), nivel de edema (p=0,3006 DPO7; p=0,7990
DPO21), vasoproliferacdo (p=0,1191 DPO7; p=0,0758 DP0O21), colageno tipo I (p=0,4591
DPO7; p=0,3357 DPO21), colédgeno tipo III (p=0,2166 DPO7; p=0,2712 DPO21), 6xido nitrico
(p=0,3980 DPO7; p=0,4796 DPO21) e mieloperoxidase (p =0,580 DPO7; p=0,755 DPO21).
Concluséo: Nao foi observada diferenca significativa na resposta cicatricial entre as duas
técnicas de anastomose (sutura em plano Unico e invaginacao).

© 2016 Sociedade Brasileira de Coloproctologia. Publicado por Elsevier Editora Ltda. Este
é um artigo Open Access sob uma licenca CC BY-NC-ND (http://creativecommons.org/

licenses/by-nc-nd/4.0/).

Introduction

Colorectal surgery is one of the modalities of digestive system
surgery most strongly associated with postoperative compli-
cations. Unsurprisingly, Hippocrates (460-377 BC) considered
it unfeasible. In the sixteenth century, morbidity rates were
still prohibitive, but prognosis improved considerably in the
twentieth century with the advent of antibiotic therapy."?

Much effort has been put into improving the methods
of colorectal anastomosis in order to reduce complications.
Advancesinclude new types of thread which induce less tissue
inflammation, devices such as staplers and entirely novel sur-
gical techniques. These advances have significantly reduced
the rate of anastomotic dehiscence. Nevertheless, dehiscence
remains an important risk factor for postoperative mortality
in colorectal surgery.”—

Anastomosis by invagination was first performed by
Sonnenburg in the late nineteenth century,® but the case
(ileocolic anastomosis) was not described in detail. More
recently, a technique of gastroesophageal anastomosis based
on the invagination of gastrointestinal tract segments was
described in a patient with megaesophagus submitted to
esophagectomy.”

Anastomosis by colo-colic invagination was recently eval-
uated in dogs with regard to inflammatory and healing
parameters to determine the advantage of bowel preparation.®

The purpose of this experimental study is to evaluate the
healing response of colo-colic invagination anastomosis com-
paring with single-layer running suture.

Materials and methods

Sixty healthy female mongrel dogs (Canis familiaris) weighing
8.0-19.5kg were used in this study. The animals were sup-
plied by the municipal dog pound of Teresina (Piaui, Brazil) and
quarantined for 15 days at a private veterinary clinic affiliated
with the School of Medical Sciences of Piaui State University
(UESPI). The animals were kept in separate cages, vaccinated
against rabies and evaluated at baseline and perioperatively
by a Veterinarian. After the quarantine, the animals were
randomly distributed (Microsoft Excel®) in two groups of 30
animals each. In Group I (Control), the animals were submitted
to end-to-end colo-colic anastomosis with single-layer run-
ning suture using polypropylene thread size 000 and in Group
II (Study), the animals were submitted to end-to-end colo-colic
anastomosis by invagination (introducing the proximal seg-
ment into the distal lumen), secured by four cardinal sutures
using polypropylene thread size 000.

Surgical technique

All the animals from both groups were submitted to preoper-
ative bowel preparation (Rectal Enema) with 100 mL glycerin
solution (12%) using a 14-French rectal catheter each 8h
during the 24h before the procedure. It was kept a liquid
diet (without residues) on the procedure’s day. Prophylatic
antibiotic was done (Penicillin 40,000U/kg i.m. and Metro-
nidazole 30 mg/kg i.v.) before the anesthesia and kept each
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