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Introducere’ Cancerul colorectal este unul dintre cele mai frecvent
intalnite tumori maligne ale sistemului digestiv, incidenta acestei
boli crude crescand constant.

Abbreviations: Materiale si Metode: 236 de pacienti diagnosticati cu cancer de
/S\(L;—_ért]jstoggéiclleakage; colon drept au fost revizuiti retrospectiv. Pentru toti pacientii
G- Comyrol Gopdp; inclusi in acest studiu, hemicolectomie dreapta sau hemicolectomie
OR - Odds Ratio; dreaptd extinsa cu anastomoza ileo-colonici a fost efectuata.
DP - Deceased Patients; Pacientii au fost impartiti in doua grupuri: grupul de studiu

SP - Survived Patients. . N .. . - . .
urviveg et incluzand pacienti care au dezvoltat fistuld de anastomoza si

grupul de control, incluzand pacienti fara fistula. Date clinice,
chirurgicale, postoperatorii si imprejurarile aparitiei fistulelor
anastomotice (AL) au fost evaluate. Studiul investigheaza posibilii
factori de risc si de protectie pentru dezvoltarea fistulelor anasto-
motice si nu in ultimul rand studieaza relatia dintre fistula de
anastomoza si mortalitatea.
Rezultate: factori de risc cum ar fi varsta inaintatd, tumorile 1/3
drepte ale colonului transvers, interventiile chirurgicale de
urgentd, suturd mecanica, anastomoza L-T, reluarea tardiva a
motilitatii intestinale au fost identificate in timpul cercetarii.
Anastomoza L-L a fost identificatd ca factor protector in
dezvoltarea fistulei de anastomoza.
Concluzii: Conform rezultatelor cercetarii, in cazul tumorilor
colonului drept, anastomoza ileo-transversa L-L ar trebui adaptata,
Received: 11.03.2019 avand ceea mai scazuta rata in ceea ce priveste dezvoltarea fistulei
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Cuvinte cheie! cancer de colon, hemicolectomie dreapta, sigurantd, fistuld de anastomozi,
mortalitate

Abstract

Introduction: Colorectal cancer is one of the most common malignant tumor of the digestive system,
the incidence of this cruel disease has been increasing at a constant rate.

Materials and methods: 236 patients diagnosed with right colon cancer were retrospectively
reviewed. For all patients included in this study, right hemicolectomy or extended right hemicolec-
tomy with 1leo-colonic anastomosis was performed. Patients were divided in two groups, as follows:
study group including patients which developed anastomotic leakage, and control group including
patients without anastomotic leak. There were compared clinical, surgical, postoperative and
anastomotic leakage (AL) related data within the two groups.The study investigates possible risk
and protective factors for developing anastomotic leakage, furthermore the relationship between
anastomotic leakage and mortality was analyzed.

Results: risk factors for AL as advanced age, tumors of the right 1/3 of transvers colon, emergency-
surgery, mechanical suture, S-E anastomosis, late start of bowel motility were identified during the
current research. S-S anastomotic technique were identified as protective factor in the development
of fistula.

Conclusion: According to the results of the present research, in right colon tumors S-S anastomotic

technique should be used, being linked with the lowest chances of anastomotic leakage.

Key words: colon cancer, right hemicolectomy, safeness, anastomotic leakage, mortality

Introduction

Colorectal cancer is one of the most common
malignant tumor of the digestive system, repre-
senting approximately 8-10% of all patients
suffering from any type of tumor. The incidence
of this cruel disease has been increasing at a
constant rate, right sided malignant tumors
presenting an occurrence of nearly 35%, which
makes right hemicolectomy a common surgical
intervention for colorectal surgeons (1).
Anastomotic leakage (AL) represents a
feared complication of gastrointestinal surgery,
which is responsible for higher postoperative
morbidity and mortality, also with possible poor
oncological outcomes (2). Anastomotic leakage
in colorectal surgery rates second (5.1%), after
esophageal fistula (9.7%) subsequently surgery
for esophageal cancer (3). The incidence of
colorectal anastomotic leak varies depending on
the localization of anastomosis, more often

higher (1-20%) in low rectal anastomoses
(colorectal/ coloanal/ ileoanal), reduced in colo-
colonic anastomoses (0-2 %) and from 0.02 to 4
% 1in ileo-colonic anastomoses (4-5).

Despite advanced surgical tehniques, new
surgical instruments and improved medical
technology, anastomotic leakage remains a
serious complication in colorectal surgery, with
life threatening complications and possible
catastrophic outcomes.

Materials and Methods

A total of 236 patients diagnosed with right
colon cancer between dJanuary 2017 and
December 2018 who were admitted and
followed the surgical treatment at the 2™
Department of General Surgery of Mures
County Emergency Clinical Hospital, Targu
Mures, were included in a retrospective case-
control study. For all patients included in the
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present research, right hemicolectomy or
extended right hemicolectomy with ileo-colic
anastomosis was performed.

In the first part of the study, patients were
selected and divided in two groups, based on
the presence or absence of anastomotic leak-
age (AL), as follows: Study Goup — including
12 patients which developed AL, and Control
Goup —including 224 patients without anasto-
motic leak. In order to deduce safetyness of
hand-sewn and stapled anastomosis, for all
patients were gathered data regarding clini-
cal, surgical, postoperative and anastomotic
leakage aspects. Clinical characteristics
included patients’ age, gender, admission
type, and location of the tumor. The analyzed
surgical data comprised the type of performed
surgery, ileo-colonic anastomosis, execution of
anastomosis, suture layers, type of suture,
suture materials, intraoperative blood loss
and duration of surgery. Postoperative data
compared between the two groups included
start of bowel motility and the start of oral
feeding.

In the second part of the study, patients were
regrouped as follows: Deceased — including 10
patients who suffered death, respectively
Survived — including 226 patients presented a
favorable evolution. For analyzing the relation-
ship between anastomotic leakage and mortali-
ty, there were evaluated the following data:
presence of anastomotic fistula and day of
appearance of anastomotic leak.

Furthermore, the present study investi-
gates possible risk and protective factors for
developing anastomotic leakage and observes
the impact of this severe postoperative compli-
cation on the prognosis of patients.

Mentioned data was retrospectively gathered
from the medical records and collected informa-
tion was processed using Microsoft Excel. The
statistical analysis of the database was
performed using GraphPad InStat software
(GraphPad Software, Inc., San Diego, United
States of America). Quantitative variables were
presented by mean and median, while qualita-
tive and categorical variables were expressed
both as integer and percentage values. A
normality test was applied for all variable

groups in order to determine the distribution of
values. Furthermore, for the quantitative
statistical analysis, Student’s t-test was applied
for groups with Gaussian distribution of values,
while Mann-Whitney nonparametric test was
used for groups with non-Gaussian distribution.
Inferential statistical analysis involving odds
ratios determination for mentioned clinical,
surgical and postoperative factors was
performed using Fisher’s Exact Test. The
level of statistical significance for the present
research was set at a p value of 0.05, while
the confidence interval was 95% for all the
calculated parameters.

Results

Table 1 shows the clinical characteristics of
patients, age being the first followed character,
most of patients being aged over 50 years old.
Mean age for SG was 73.5 years old, while in
case of CG, mean age was 69.78 years old.
There was observed that odds ratios increased
with aging, age over 75 years old possibly being
a risk factor for developing anastomotic leak-
age, OR = 2.164, but without statistical signifi-
cance. Also, there was remarked a higher
percentage of male patients in both groups (SG
— 66.7%, CG — 54%). In most cases, patients
benefited from surgery for colon cancer via
chronic hospital admission, emergency surgery
being performed in a lower percentage deter-
mined as a statistically significant risk factor
for developing anastomotic leakage (OR =
3.610, P = 0.042). While examining the most
frequent locations of right sided colon tumors,
was detected a majority of coecum and ascend-
ing localization. There was also noticed that
tumors of the right 1/3 transvers colon, were a
risk factor for anastomotic leakage (OR = 4.591,
P =0.031).

In Table 2 surgical assessment is shown.
For all patients included in this study, right
colectomy (SG — 100%, CG — 87.1%) or extended
right hemicolectomy (CG — 12.9%) was
performed. While performing these surgical
interventions, hand-sewn (SG — 58.33%, CG —
85.7%) or stapled (SG — 41.67%, CG — 14.3%)
1lleo—transvers anastomosis was achieved,
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Table 1.  Clinical characteristics
Study Group Control Group 0dds Ratio P value
(Patients with (Patients with
anastomotic leakage)  anastomotic integrity)
n =12 (%) n = 224 (%)
Age
25 — 50 years old 0(0) 20 (8.9) 0.399 0.6062 (NS)
51 — 75 years old 5(41.7) 116 (51.8) 0.665 0.5628 (NS)
> 75 years old 7 (58.3) 88 (39.3) 2.164 0.2320 (NS)
Mean age (years) 73.5 69.78 - 0.5083 (NS)
Gender
Males 8 (66.7) 121 (54) 1.702 0.5542 (NS)
Females 4 (33.3) 103 (46) 0.587 0.5542 (NS)
Admission type
Chronic 7 (66.7) 187 (80.4) 0.277 0.0424
Emergency 5(33.3) 37 (19.6) 3.610 0.0424
Tumor location
Ascendent colon 2 (16.7) 56 (25) 0.600 0.7352 (NS)
Coecum 6 (50) 105 (46.9) 1.133 1.0000 (NS)
Liver flexure 0(0) 41 (18.3) 0.176 0.1337 (NS)
Right 1/3 of transverse colon 4 (33.3) 22 (9.8) 4.591 0.0313
NS - statistical not significant p value
Table 2.  Surgical assessment
Study Group Control Group Odds Ratio P value
(Patients with (Patients with
anastomotic leakage) anastomotic integrity)
n =12 (%) n = 224 (%)
Type of surgery
Right hemicolectomy 12 (100) 195 (87.1) 3.772 0.3702 (NS)
Extended right hemicolectomy 0(0) 29 (12.9) 0.265 0.3702 (NS)
Execution of anastomosis
S-E 7 (50) 61 (51.8) 3. 741 0.0427
E-S 2 (16.7) 33 (6.3) 1.158 0.6938 (NS)
S-S 3(33.3) 130 (41.9) 0.241 0.0346
Type of anastomosis
Hand sawn 7 (58.33) 192 (85.7) 0.233 0.0250
Stapled 5 (41.67) 32 (14.3) 4.286 0.0250
Suture layers
Single layers 6 (50) 96 (42.9) 1.333 0.7669 (NS)
Double layer 6 (50) 128 (57.2) 0.750 0.7669 (NS)
Type of suture
Separated 3 (25) 121 (54.02) 0.283 0.0730 (NS)
Continuous 4 (33.33) 71 (31.7) 1.077 1.0000 (NS)
Mechanical suture 5 (41.67) 32 (14.28) 4.286 0.0250
Suture material
Monofilament 3 (25) 73 (32.59) 0.689 0.7560 (NS)
Multifilament 4 (33.33) 119 (53.13) 0.441 0.2391 (NS)
Metal 5 (41.67) 32 (14.28) 4.286 0.0250
Duration of surgery
70-110 minutes 1(8.33) 87 (38.84) 0.1432 0.0347
110-150 minutes 3 (25) 52 (23.21) 1.103 1.0000 (NS)
151-200 minutes 8 (66.67) 85 (37.95) 1.223 1.0000 (NS)
Intraoperative blood loss
Mean (ml) 470 460 - (NS)
NS - statistical not significant p value
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observing that stapled anastomosis increased
the risk for anastomotic leak (OR = 4.286, P =
0.025). The entero—colic anastomoses were per-
formed S-E, E-S, and S-S between the ending
intestinal sections. Analyzing the execution
modality, there was found that S-S ileo—trans-
vers anastomosis represents a protective factor
for anastomotic leakage (OR = 0.241, P =0.034)
and the use of S-E anastomosis increases the
odds for developing anastomotic leak, with an
OR = 3.741 (P = 0.042). For suturing the end
parts of the bowels, single layer (SG - 50%, CG
— 42.9%) or double layer (SG — 50%, CG —
57.2%) sutures were used, without any signifi-
cant differences. The statistical analysis of the
suture procedures (separated/ continuous/
mechanical suture) resulted in significant
statistical parameters regarding the risk of
anastomotic leak in mechanical sutures (OR =
4.286, P = 0.025). Evaluation of suture materi-
al (monofilament/ multifilament/ metal)
showed that using metal material for suture,
presents and OR = 4.286 (P = 0.025) in favor of
anastomotic complications. Estimating the
duration of surgery, shorter operating time was
demonstrated as a protective factor for anasto-
motic fistula, with an OR produced the identifi-
cation of shorter surgical intervention as a
protective factor in the development of anasto-
motic fistula, with an OR =0.1432, P = 0.034.
In order to assess start of bowel motility, there
were divided two subgroups: average start (1-3
days) and late start (>5 days) of bowel motility.
Furthermore, there were distinguished early
and late start of oral alimentation. Early start
was considered when oral alimentation started

at postoperative day 1-2 (6), while in case of late
start, the oral alimentation began after return of
bowel motility.

Table 3 presents the results observed while
analyzing postoperative data. For both
groups, average start of bowel motility was
noticed in higher percentage (SG - 58.34%, CG
— 91.52%), while late start of bowel motility
was identified as a statistically significant
risk factor for anastomotic leakage (OR =
7.707, P = 0.003).

In order to evaluate the postoperative
appearance day of fistulas, there were
separated three groups, as follows: early
appearance of anastomotic leak (1-4 days),
median appearance of fistula (5-10 days) and
late appearance of anastomotic leakage (>30
days) (7).

Consequences of anastomotic leakage are
presented in Fig. 1. For this section of the
study, patients were regrouped depending on
mortality, as mentioned before. Were deter-
mined high significant odds for decease due to
anastomotic fistula (OR = 18.167, P = 0.0007),
especially for early appearance of anastomotic
complication, with OR = 71.526 and P = 0.042,
presented in Fig. 2.

Discussions

While evaluating the clinical characteristics of
the study groups, age and gender where the
first followed aspects. An increased risk for
developing anastomotic leakage was observed
with aging, patients over 75 years old presenting
a possible risk factor, these findings being similar

Table 3.  Postoperative data
Study Group Control Group 0dds Ratio P value
(Patients with (Patients with
anastomotic leakage)  anastomotic integrity)
n =12 (%) n = 224 (%)
Start of bowel motility
Average start (1-4 days) 7 (58.34) 205 (91.52) 0.1298 0.0035
Late start of bowel motility
(> 5 days) 5 (41.66) 19 (8.48) 7.707 0.0035
Start of oral feeding
Early oral feeding 7 (66.7) 130 (58.1) 1.012 1.0000 (NS)
Late oral feeding 5(33.3) 94 (41.9) 0.987 1.0000 (NS)

NS - statistical not significant p value
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Figure 1. Correlation between
mortality and anastomotic leak-
age
Survived patients (n=226)

Deceased patients (n=10)

to other authors’ reports (8). Analyzing gender,
there were 1dentified more male patients in the
study group, concluding that male gender is an
independent risk factor for anastomotic leak.
Other authors reported similar results (9).
Furthermore, practicing segmentary resection
with anastomosis for colorectal cancer in
emergency conditions increased the risk for
developing anastomotic fistula, multiple studies
reporting close results (10,11). The majority of
tumors were localized in the coecum and
ascending segments of the large bowel, while
presence of a malignant tumor at the right 1/3 of

96.46%
3.54%

60%

40%

0%
Absence of AL (OR=0.055, P=0.0007)

20% 40% 60% 80%  100%

Presence of AL (OR=18.167, P=0.0007)

120%

transvers colon was identified as a potentially
predisposing factor for anastomotic leakage.
Similar results can be found in field literature
(12).

Surgical assessment was also performed
for the studied patients, focusing on the
circumstances and technical aspects of the anas-
tomoses. At the beginning, we analyzed the
execution modality, observing that S-E
technique is associated with the highest risk of
developing anastomotic fistula, being calculated
statistically significant odds, while other
authors described that E-S variety has the

Figure 2. Early appearance of
anastomotic leakage affecting No appearance of AL - OR = 0.055, 218
survival P=0.055 6
Average appearance of AL (5-10 days)
Early appearance of AL (1-4 days)- 0
0R=71.526, P=0.0424
0 50 100 150 200 250
Survived patients (n=226) Deceased patients (n=10)
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highest risk of association with an anastomotic
leakage (13); also, we observed that S-S
technique presents the lowest chances of
anastomotic leakage and could be considered a
protective factor in the development of the
fistula (14). Regarding the anastomotic suture
layers, we observed similar results concerning
single layer and double layer anastomoses, the
number of layers showing no influence in the
progression through leakage, our results being
in accordance to other field researches, which
also affirmed no significant differences between
suturing in single or double layer (15).

Another aspect regarding the surgical
technique was the type of suture, observing that
separated and continuous hand sutures
were not associated with any influence on the
development of anastomotic fistula, while
mechanical suture using staplers represented
an important risk factor for leakage occurrence;
other authors described in a recent report that
continuous sutures are associated with a
reduction of the anastomotic leakage rate (16).
Related to mechanical suture, previous field
research affirmed that mechanical stapling in
right hemicolectomy is associated with higher
anastomotic fistulas when compared to hand-
sewn sutures (17). Last but not least, suture
material was evaluated in order to establish its
potential involvement in the development of
anastomotic leakage, observing that monofila-
ment and multifilament materials had no
influence on the progression of the fistula, while
metal stitches used during mechanical suturing
was an important pawn in developing anasto-
motic leakage in the studied subjects; other
authors reported similar results to ours (18,19).

Choosing the suitable suture technique for
ileo-colonic anastomosis while performing
right hemicolectomy for colon cancer usually
depends on the surgeon’s choice, local and
technical conditions. During the field research
of literature for colonic and colorectal anasto-
motic techniques, were found several articles
promoting stapled procedures, sustaining that
mechanical suture presents a lower incidence
of anastomotic leak (20). Investigating similar
scientific articles there can be found opposite
perspectives to ours, affirming that stapled

procedure should be preferred for anastomosis
after ileocolic resection (21).

Operating time is well known in field
literature to contribute to patients’ evolution
and prognosis (22), fact that requested a time
analysis among the subjects included in the
present study. There was observed that a
shorter operating time was identified as a
significant protective factor in the develop-
ment of the anastomotic fistula, other
published studies presenting prolonged
duration of surgery as an independent risk
factor in the occurrence of anastomotic leak-
age (23). Furthermore, the assessment of
intraoperative blood loss showed no statistical
differences in patients with anastomotic leak-
age, compared to those with anastomotic
integrity. Other researchers affirm that
increased intraoperative blood loss or need of
transfusion increase the risk for developing
anastomotic leakage (24).

Postoperative assessment investigated the
potential involvement of the bowel motility
and oral feeding in the occurrence of anasto-
motic leakage in studied patients. Field
literature describes an average start of bowel
motility during the first 1-4 postoperative
days, this aspect being identified as a
statistically significant protective factor for
anastomotic leakage, other published reports
affirming similar results to ours (25). We also
observed that the restart of oral feeding was not
significantly involved in the appearance of the
anastomotic leak, findings sustained by other
authors reporting that the effect of early oral
intake on anastomotic fistula is still unclear (26).

For the last section of the study, patients
were regrouped in Deceased Patients (DP) and
Survived Patients (SP), willing to prove the
influence of the anastomotic leakage on the
prognosis of studied subjects, this representing
a relevant postoperative complication which
increases the morbidity and mortality of
patients (27). We observed that patients who
developed anastomotic leakage were exposed
to an extremely high risk for decease in relation
to patients with anastomotic integrity, other
published reports being in accordance to our
findings (28). We also had into view the day of
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anastomotic fistula appearance, observing that
an early leakage was a significant risk factor for
death in patients with ileo-colic anastomoses,
previous studies presenting similar results
(29,30).

Conclusion

Although considerable medical and technical
improvements have been made in the past
decade regarding several aspects of performing
post-resection intestinal anastomoses, anasto-
motic leakage remains a major issue in colo-
rectal surgery, representing a critical post-
operative complication which increases the
morbidity and mortality of patients. Despite
the benefits of stapling devices described in
field literature, mechanical suture in right
hemicolectomy is associated with anastomotic
fistulas in high ratios. According to the
results of the present research, in right colon
tumors S-S anastomotic technique should be
used, being linked with the lowest chances of
anastomotic leakage, also being considered
with high probability a protective factor in the
development of the fistula. Furthermore, risk
factors as advanced age, tumors of the right
1/3 of transvers colon, emergency surgery, S-
E anastomosis, late start of bowel motility
were 1dentified during the current research,
patients included in these risk groups
needing special attention and a more careful
follow up during the immediate postoperative
period, observing in time potential signs and
symptoms that could lead to an anastomotic
leakage, also applying the appropriate
therapeutically measures in order to avoid
degradation of the general status of patients.
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