MODERN PROBLEMS OF SCIENCE AND EDUCATION. SURGERY Nel 2019

RISK FACTORS AND THEIR IMPACT ON THE STATE
OF COLORECTAL ANASTOMOSIS

Cherkasov MLF., Dmitriev A.V., Pereskokov S.V., Kozyrevskiy M.A., Afunts L.S.

Rostov State Medical University of the Russian Ministry of Health, Rostov-on-Don,
e-mail: kozyrevskiy@mail.ru

Aims
The aim of the work was to evaluate the effect of risk factors on the development of leakage of mechani-
cal colorectal anastomosis after surgeries for rectal cancer.

Materials and methods

The study involved 129 patients who underwent anterior and low anterior resection of the rectum with
simultaneous formation of colorectal anastomosis with a circular stapler in the period from 2005 to 2017.
The patients’ age was 33 to 84 years. Adenocarcinoma of varying differentiation degrees was diagnosed in
all cases, but the most common was moderately differentiated tumour — 112 patients (86.8%).

Results

The overall incidence of anastomotic leak in resection of the rectum was 6.2%, and all cases required
active surgical approach. The risk of failure of colorectal anastomosis significantly increased in the presence
of adverse factors in the patients: tumour size >4-5 cm; constrictive nature of the tumour growth; depth of
the malignant invasion in the rectal wall; anastomosis localisation in the subperitoneal pelvic segment (low
anterior resection); male gender of the patients. Additional strengthening of the mechanical anastomosis
defect area with interrupted sutures helped prevent the risk of severe complications. Formation of preventive

stomas is indicated after low anterior resection of the rectum in the presence of risk factors.

Conclusions

The obtained results suggest that adequate preparation of the segmented intestine, precision mobilisa-
tion of the rectum and mesorectum, prevention of the suture line tensioning, compliance with mechanical
anastomosis technique, monitoring its tightness, and risk management enables formation of a safe suture
and are an important component in the prevention of anastomotic leak.
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INTRODUCTION

Radical surgery is the main stage of
combined treatment for colorectal cancer.
The main aim of this intervention is not
only to follow all the principles of onco-
logic treatment but also to perform a func-
tionally beneficial sphincter-sparing proce-
dure [1; 2]. Anterior resection of the rectum
was proposed and developed by Dixon in
the 1930s. In Russia, the first anterior resec-
tion was performed by Petrov in 1937 [3].
In the past decades, this surgery became
widespread in all the specialized clinics.
Despite the accumulated experience of rec-
tal surgery in the world practice, the rate of
postoperative septic complications remains
high (6-25%) [4; 5]. The main reason for
the unsatisfactory outcome is the develop-
ment of colorectal anastomotic dehiscence
(AD) that is observed in 2.5-21% of cases
according to different authors [6; 7]. On
the one hand, the development and imple-
mentation of preventive measures targeted
to cope with the specified complications,
the use of circumferential staplers, and the
formation of preventive intestinal stomas
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allowed surgeons to improve direct results
and functional part of surgical treatment.
On the other hand, the study of risk factors
and the evaluation of their influence on the
outcome of the surgery in each case is an
integral part of the scientific search for the
solution of the problem of colorectal AD af-
ter anterior and low anterior resection of the
rectum [8; 9]. Despite the vast possibilities
of modern surgical techniques that allow
for a significant reduction of the rate and
severity of postoperative complications,
anastomotic dehiscence (AD) can still lead
to fatal complications [10]. The fact that it
is impossible to predict the development of
AD before the surgery and its diagnostics
in the early postoperative period decreases
the effectiveness of preventive measures
and leads to late treatment of the devel-
oped complications. In the present study,
the authors analyzed the clinical material
on this problem and the risk factors that
influence the direct outcome of the treat-
ment in patients that underwent resection
of the rectum with simultaneous formation
of colorectal anastomosis.
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The study was aimed to evaluate the
influence of the risk factors on the develop-
ment of mechanical colorectal AD after the
surgery for colorectal cancer.

MATERIALS AND METHODS

The authors performed a retrospective
analysis of 129 patients that underwent
anterior and low anterior resection of the
rectum with simultaneous formation of
colorectal anastomosis with a circumferen-
tial stapler in 2005-2017.

The study protocol followed guidelines
for experimental investigation with human
subjects in accordance with the Declaration
of Helsinki and was approved by the ethics
committee. Written informed consent was
obtained from each patient (or an official
representative) before the study.

The characteristic of patients by sex and
age depending on the volume of surgical
intervention is presented in Table 1. The pa-
tients’ age varied from 33 to 84 years old.

There were more women in the study. For
the evaluation of the level of the formation
of colorectal anastomosis on its dehiscence,
the patients were divided by this criterion.

In all the cases, adenocarcinoma of
different degrees of differentiation was di-
agnosed. In the majority of cases (112 pa-
tients, 86.8%), moderately differentiated
tumor was revealed. The localization of the
tumor in the rectum is presented in Table 2.

The characteristic of the tumor by the
degree of invasion into the intestinal wall by
the group of patients is presented in Table 3.

Comorbid diseases were revealed in all
the patients in different degrees of compen-
sation (Table 4).

The mean body mass index (MBI) was
24.243.4 kg/m? and was within the range
from 16.4 to 33.4 kg/m?. In 8 patients with
obesity, lower anterior resection of the rec-
tum was performed. In 7 cases, the anasto-
mosis was localized 10 cm superior to /inea
anocutanea.

Table 1
Characteristics of patients by sex, age, and level of resection
Low anterior resection of the rectum | Anterior resection of the rectum
Age group
Male Female Male Female
31-40 - 1 - -
41-50 3 6 3 5
51-60 9 7 11
61-70 10 13 8 9
71-80 9 8 11
81-90 3 2 1 -
Total (men/women) 23 40 23 31
Total (patients in groups) 63 66
Table 2
Localization of the primary tumor
Localizati £ the bri ¢ Number of patients
ary tumor
ocalization of the primary tumo Abs. number (1=129) %
The lower third of the ampulla 25 19.3
The middle third of the ampulla 38 294
The upper third of the ampulla, the rectosigmoid juncture 66 51.1
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Table 3
Characteristics of the tumor in the surgical groups
Characteristics of the tumor Low anterior resection Anterior resection
T2 22 18
T3 41 42
T4a - 6
Total 63 66

Table 4
Comorbid diseases in patients
g . . . Total number of patients (n=129)
Comorbid diseases in patients with colorectal cancer
Abs. %
Cardiac pathology (IHD, arterial hypertension, etc.) 109 84.4
Diabetes mellitus, compensation 44 34.1
Diverticulosis 45 34.8
Bronchopulmonary pathology (COPD, obstructive bronchitis, etc.) 39 30.2

The results of the laboratory parameters
revealed anemia in 83 patients (64.3%),
the level of hemoglobin varied from 72 to
118 g/L. Patients with anemia of the 2nd-
3rd degree (12 patients, 14.4%) needed
blood transfusion in the postoperative pe-
riod. Taking into account the fact that the
level of albumin in blood influences the
healing of anastomosis, the authors con-
trolled this parameter. In the postoperative
period, 23 patients had hypoalbuminemia,
1.e. the content of protein was less than
28 g/L, which required profound correction
in the postoperative period.

The anastomosis was classified as low
when it was located from 10 cm and infe-
rior to the dentate line [7]. The lower pole
of the tumor in patients from the studied
groups was located 6.0-15.5 cm from the
anorectal line. The distal edge of the resec-
tion was 2 cm caudal to the lower border of
the tumor. Patients with low anterior resec-
tion of the rectum underwent total mesorec-
tal excision with precision isolation of the
interfascial layer.

In 104 patients (80.6%), the rectal stump
was formed with the apparatus “Contour”
(Ethicon, USA), in the rest cases, the su-
tures were made manually. The colorectal
anastomosis was formed end-to-end with
a circumferential stapler of the required
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diameter (29.31 mm). After the formation
of anastomosis, air testing of the sealed su-
tures was performed. The mean duration of
the surgery was 165.2+32.1 (124-360 min-
utes). The longest duration of surgery was
in patients with low anterior resection.
However, there was no significant differ-
ence in the duration depending on the level
of anastomosis location (p=0.625).

In 46 patients with lower anterior resec-
tion of the rectum and 36 patients with ante-
rior resection of the rectum, mobilization of
the splenic flexure was performed in cases
of unsatisfactory arterial blood flow in the
marginal vessel or insufficient length of the
descending colon. In 44 patients (34.1%),
the inferior mesenteric artery was clamped
and dissected distally to the bifurcation of
the left colic vessel. In 23 patients (17.8%),
intrahepatic metastases were diagnosed,
which led to one-step combined surgery
with the resection and/or local thermal de-
struction of intrahepatic tumor nodes. In
10 cases, such patients underwent lower
anterior resection of the rectum. In the rest
13 cases, anterior resection of the rectum
was performed.

In 14 patients, atypical resection of the
right liver lobe was performed. Five pa-
tients underwent segmentectomy SV-SVI.
In 10 cases, the resection of 2 to 4 meta-
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static nodes was performed, in 1 case,
atypical resection of both liver lobes was
performed. The diameter of nodes varied
from 35 to 70 mm (45+3.1; Me=47). The
rest 9 patients with intrahepatic metastases
underwent radiofrequency thermoablation
of the tumor nodes that varied from 18 to
38 mm (27.1+1.4; Me=28).

The volume of blood loss varied from
240 to 1550 ml (440+178.3) and depended
on the volume of the surgical intervention.
Intraoperative donor blood transfusion was
performed to 16 patients (12.4%). Eleven
from these patients underwent combined
respective manipulations on the liver.

After the surgery, 80 patients (62%)
underwent pelvic peritoneum repair. In all
the cases, the pelvic cavity was drained via
the contraincision in the anterior abdominal
wall.

RESULTS

In 8 cases (6.2%), AD was diagnosed
on Days 3 to 7. Patients developed clinical
signs of peritonitis. The intestinal discharge
was observed in the drainage. In 5 cases
(7.9%), AD developed after lower anterior
resection of the rectum, in 3 cases (4.5%) —
after anterior resection. The rate of AD was
significantly higher in patients after low
anterior resection of the rectum (p=0.324).

The analysis of the AD causes showed
that it primarily occurred in men (5 patients)
and patients aged 61-80 years old (4 patients).
In 2 patients with AD, the volume of intra-
operative loss was more than 700 ml, which
required donor blood and plasma transfu-
sion. The multifactor analysis revealed that
the volume of blood loss and intraoperative
blood transfusion did not influence signifi-
cantly the occurrence of AD (p=0.633). At
the same time, male sex was an independent
significant risk factor (p=0.344).

The tumor size (more than 4-5 cm), cir-
cular growth, and the degree of its ingrowth
into the intestinal wall also showed to be
risk factors in the development of AD. The
results of pathomorphological studies of the
remote specimens obtained from patients
with AD revealed tumor ingrowth into all
the intestinal layers to the subserosa and, in
some cases, to the visceral peritoneum or
visceral layer of the pelvic fascia.

Such parameters as BMI, diabetes mel-
litus, the duration of the operation, the di-
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ameter of the stapler, the level of the clamp-
ing of the superior mesenteric artery, and
combined operations did not show to have
a significant influence on the occurrence of
AD in the present study (p=0.778).

The intraoperative blood loss in patients
after the resection of the rectum varied from
240.0to 710.0 ml (433.3+91.1 ml). The du-
ration of the operation was 147 to 243 min-
utes (168+56.5 minutes). In patients who
underwent combined operations, the blood
loss was 845.9 to 1550.0 ml (1330+98.0 ml)
when the operation lasted 190 to 284 min-
utes (248+47.3 minutes). The parameters of
the duration and intraoperative blood loss
in patients with simultaneous manipula-
tions on the liver were significantly higher
in patients that had only primary tumor re-
section (p<0.0001). Still, the data analysis
did not reveal a significant difference in the
influence of the operation duration and the
volume of the blood loss on the occurrence
rate and severity of the postoperative com-
plications, including the risk of the devel-
opment of AD (p=0.695).

Repeated interventions were performed
to all 8 patients with AD. In 6 cases, it in-
cluded the removal of the anastomosis and
end colostomy exteriorization. In 2 cases,
additional sutures were placed on the de-
fected area and preventive colostomies
were exteriorized.

It should be mentioned that there were
5 intraoperative cases (7.9%) when pa-
tients with low anterior resection of the
rectum had preventive stomas formed. In
1 case (1.5%), the colostomy was exterior-
ized with the formation of the anastomosis
10 cm superior to /inea anocutanea. The
period of restoration of intestinal continuity
varied from 2 to 6 months. The main rea-
son for the formation of preventive stomas
(5 cases) was a positive insufflation test
during the evaluation of the junction seal-
ing. For the sealing of the anastomosis, the
defected area was additionally sealed with
remote seromuscular sutures. In 1 case,
the stoma was made due to the prognosis
of possible AD because of the risk factors:
significant difference in the diameter of the
sutured ends, insufficient preparation, ex-
pressed alimental deficiency, and the infil-
trative process in the mesorectum. In the
postoperative period, these patients did not
have events of colorectal AD.
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To avoid the tensioning of the proxi-
mal sections of the colon, 44 patients with
low localization of the tumor underwent
mobilization of the splenic flexure and, in
36 patients, it was done with the localiza-
tion of the anastomosis 10 cm superior to
the anorectal line. Still, it should be men-
tioned that this stage of the surgery was not
obligatory and was performed when neces-
sary. According to the available published
data, one of the risk factors for AD is the
period of drainage of pelvic organs [5; 11].
In the present study, the drainage tubes
were removed after the first defecation on
Days 3-6 provided there was no pathologi-
cal discharge.

The lethal outcome was registered in
3 cases. In 2 cases, it was caused by AD
after anterior resection with further compli-
cations that required multiple relaparotomy
interventions and led to the development of
multi-organ failure. In 1 case, it was caused
by pulmonary artery thromboembolism in
spite of the performed preventive measure
before and after the surgery.

The results of the present study showed
an increase in the occurrence rate of AD af-
ter low anterior resection of the rectum. In
patients with several risk factors and prog-
nosis for the possible occurrence of AD, a
preventive stoma should be exteriorized.
The authors did not reveal any significant
differences in the rate of colorectal AD de-
pending on the method of rectal stump seal-
ing: manual sutures or with a stapler. There
was no significant difference either in the
influence of the duration of the surgery, the
volume of the blood loss, and intraopera-
tive blood transfusion. A retrospective anal-
ysis and the obtained results of the study
showed that adequate preparation of the

segmented intestine, a precision technique
of the rectum and mesorectum mobiliza-
tion, prevention of the suture tensioning,
following the protocol of the mechanical
anastomosis formation, control of its seal-
ing, and consideration of the risk factors
provide a reliable suture and an important
part of the prevention of AD. The period
of drainage of pelvic organs should last not
less than 2-3 days after the patient’s first
defecation.

CONCLUSIONS

1. The occurrence rate of AD in patients
with the resection of the rectum was 6.2%
and required active surgical tactics in all the
cases.

2. The risk of AD development signifi-
cantly increased in patients with unfavor-
able factors: tumor size >4-5 cm; obstruc-
tive tumor growth, depth of the tumor in-
growth into the rectal walls, localization of
the anastomosis in the subperitoneal area
of the pelvis (low anterior resection), and
male sex.

3. Additional enforcement if the de-
fected area of the mechanical anastomosis
with interrupted node sutures prevents the
development of severe complications. The
formation of the preventive stomas is nec-
essary after low anterior resection of the
rectum in patients that are exposed to risk
factors. The stoma itself does not increase
the risk of the development of AD.
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