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Abstract. Objective: Anastomotic leak continues to represent a fearsome complication in the surgical treatment of colon cancer patients despite
the constant interest in reducing its incidence and identifying possible risk factors. Material and Method: Patients diagnosed with colon cancer
that underwent curative surgery between January 2013 and December 2015, were included in the study. Patient demographics, comorbidities,
preoperative biological parameters, tumor and surgery-related factors alongside with postoperative complications were analyzed in relation to
anastomotic leak occurrence 30 days after surgery. Results: The anastomotic leak appeared in 24 (3.95%) of the 631 patients that met the inclusion criteria. Several factors were statistically significantly associated with the anastomotic complication: colon cancer stage (p=0.034), metastatic disease (p=0.02), tumor location (p=0.05), high urea levels (>60U/l) (p=0.01) and preoperative creatinine levels over 1.4 mg/dl (p=0.05).
The type of surgical intervention (elective vs. emergency), the surgical approach (open vs. laparoscopic) and the technique of anastomosis (handsewn vs. mechanical, one-layered vs. double-layered) were not associated with anastomotic leak. The following factors were independently
linked to anastomotic leak: stage IV disease (p=0.02, OR: 3.93, CI 95% 1.205 – 12.850), location of the tumor in the left colon (p=0.049, OR:
1.98, CI 95% 0.032 – 1.207) and preoperative creatinine levels >1.4 mg/dl (p=0.043, OR: 3.4, CI 95% 1.038 – 11.130). Conclusions: The only
independent risk factors associated with anastomotic leak after colon cancer surgery were stage IV colon cancer, left colon tumors and preoperative high creatinine levels. In our study group, we evaluated possible risk factors for anastomotic leak after colon cancer surgery exclusively.
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Introduction

Anastomotic leak (AL), which can appear after colon cancer
surgery, remains a frequent and undesirable complication that
can increase short-term morbidity and mortality (Bakker et al
2014, Trencheva et al 2013, Daams et al 2013, Kube et al 2010).
Despite the constant interest in the latest decades in diminishing
its rate and the numerous conditions identified as predisposing
factors, there is a lack of homogenous recommendations in relation to its prevention, diagnostic or management. Since the first
definition proposed back in 1991 by Peel et al at the International
Study Group for Surgical Infections that assigns AL as „the leak
of enteral content from the union of two hollow viscera”, not
less than 56 alternatives have been proposed (Bruce et al 2001)
and hence the difficulty in getting consistent results and proper
recommendations after literature analysis. Identifying factors
(patient characteristics, tumor or surgical variables) that may
have a role in AL appearance can be of significant clinical relevance from several points of view. Establishing a relationship
between certain factors and the previously mentioned complication would allow either their complete removal or a preoperative correction. Moreover, identifying high-risk patients before
surgery, allows the surgeon to apply a personalized treatment
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and to consider either a reinforcement of the anastomosis or a
stoma formation, if it would be more appropriate. Not least, patients who are predisposed to postoperative complications need
to benefit from careful monitoring for rapid diagnosis and management of an eventual AL. Literature research has focused on
factors that predispose to AL after colorectal cancer surgery but
only a few studies analyze AL occurrence after colon cancer exclusively and results are contradictory. Various factors like: male
gender (Bakker et al 2014, Jarboui et al 2017, Parthasarathy
et al 2017, McDermott et al 2015, Pommergaard et al 2014 ),
comorbidities (diabetes mellitus (Trencheva et al 2013, Jarboui
et al 2017), cardiovascular (Kube et al 2010) and liver diseases
(McDermott et al 2015), previous abdominal surgery (Bakker
et al 2014)), alcohol abuse (McDermott et al 2015) and smoking (Pommergaard et al 2014), advanced TNM stage (Bakker
et al 2014, Boccola et al 2011) or emergency surgery (Bakker
et al 2014, Parthasarathy et al 2017, McDermott et al 2015) are
associated with AL in some studies but not in others. The aim
of this study was to identify possible risk-factors for AL exclusively in colon cancer patients undergoing surgery with curative intent in a single institutional center.
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Material and Methods

Study population
This was a retrospective, longitudinal, observational, analytic
cohort study. It included patients diagnosed with malignant tumors of the colon, who were admitted in a single-center specialized in abdominal surgery and underwent curative surgery
with primary anastomosis, between January 2013 and December
2015. Patients with rectal cancer or with anastomosis below 15
cm from the anal verge were excluded. Patients with exploratory laparotomies, internal derivations, permanent stomas or
with bowel restoration procedures were also excluded from the
study. The study protocol was approved by the Ethics Committee
of the Regional Institute of Gastroenterology and Hepatology.
Open or laparoscopic interventions were performed for the treatment of colon cancer patients included in the study. In all cases,
a primary anastomosis was performed. The anastomoses were
either hand-sewn (in either one-layer or two-layer technique)
or mechanical devices were used, according to the surgeon’s
preference. The interventions were performed electively or in
emergency. Patients operated with left hemicolectomy or with
segmental resection of the sigmoid colon were included in the
left-sided group of colon cancer surgery due to the particular
anatomical characteristics of this colonic segment.
Variables
Anastomotic leak (AL) was the variable of interest in the study
and was defined as either (1) the extravasation of enteral content from the union of two bowel ends through the abdominal
drains or through the surgical wound (Peel AL et al 1991, Choi
HK et al 2006), or as (2) the presence of liquid or gas content in
the proximity of the anastomosis diagnosed through CT, ultrasound or abdominal radiography (Fernandes R et al 2013, Volk
A et al 2011). Patients with AL have been identified from the
Institution’s Database recordings as a postoperative complication.
Independent variables that were studied in relationship with AL
occurrence as potential risk-factors were: patient demographics
(age, gender), medical history (diabetes mellitus, cardiovascular or liver disease, associated neoplasms, history of previous
abdominal surgery), smoking and alcohol consumption, preoperative data (serum hemoglobin 14-18g/dl, serum total proteins
6-8 g/dl, serum creatinine 0.67-1.17 mg/dl and urea 18-48 mg/
dl, serum liver transaminases GOT 5-45 U/l, GPT 5-45 U/l, and
pancreatic amylases 30-100 U/l), tumor-related factors (tumor
location, TNM stage, grade of differentiation), surgery-related
factors (emergency or elective surgery, preoperative occlusion
or perforation of the colon, open vs. laparoscopic approach,
type of anastomosis, type of suture, the use of protective ileostomy, multi-organ resections), mechanical bowel preparation.
Statistics
Statistical analysis was performed using MedCalc Statistical
Software version 17.9.7 (MedCalc Software bvba, Ostend,
Belgium; http://www.medcalc.org; 2017). Categorical variables
were reported using frequency and percentage, while continuous ones were expressed as mean ± SD and ranges. For categorical variables the Chi-square test was used to determine the
differences between groups, and the Mann-Whitney test was
applied for quantitative data. We used AUROC in order to calculate a cut-off value for the risk of AL. Variables that achieved
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statistical significance in univariate analysis were further introduced in multivariate logistic regression. A p value <0.05 was
considered statistically significant.

Results

Patient related data and AL
From a total of 990 patients registered in the database between
January 2013 and December 2015, a number of 631 met the
inclusion criteria and have been subjected to statistical analysis (Fig 1).

Fig.1 Inclusion criteria chart
The anastomotic leak (AL) rate in the present study was 3.95%
(24 patients). Demographic data along with medical history of
the 631 patients are presented in Table 1. None of the analyzed
variables achieved statistical significance (p<0.05).
Tumor characteristics and surgery-related data are presented
in Table 2.
Tumor-related variables that reached statistical significance
(p<0.05) were colon cancer stage (p=0.034), metastatic disease
(p=0.02) and tumor localization (p=0.05). None of the surgeryrelated variables were associated with a higher risk of AL in
the present study.
From patient preoperative biological parameters, only urea
(p=0.01) and creatinine levels (p=0.05) were associated with
a higher risk of AL occurrence, while serum hemoglobin, total
protein level, liver transaminases or pancreatic amylases did not
have statistical significance (p<0.05) (Table 3).
We calculated for creatinine a cut-off value of 1.4 mg/dl, over
which the risk of AL increased, with an AUC of 0.606, with a
Se of 37.5% (CI 95% 18.8% - 59.4%) and a Sp of 90.9% (CI
95% 88.4% - 93.1%). Variables that achieved statistical significance in univariate analysis were further introduced in logistic
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Table 1. Categorical Variables Related to the Patient and their Association with Anastomotic Leak (AL) in Univariate Analysis
(X2 Test)
Variables
Gender
Male
Female
Comorbidities
No
Yes
Cardiovascular diseases
No
Yes
Diabetes
No
Yes
Liver disease (Cirrhosis)
No
Yes
Previous neoplasia
No
Yes
Previous abdominal surgery
No
Yes
Smoking
No
Yes
Alcohol consumption
No
Yes

Patients without AL n=607/631 (96.05%) Patients with AL n=24/631 (3.95)
345/363 (95.05%)
262/268 (97.77%)

18/363 (4.95%)
6/268 (2.23%)

0.1

85/89 (95.51%)
522/542 (96.31%)

4/89 (4.49%)
20/542 (3.69%)

0.71

449/466 (96.36%)
158/165 (95.76%)

17/466 (3.64%)
7/165 (4.24%)

0.73

519/540 (96.12%)
88/91 (96.71%)

21/540 (3.88%)
3/91 (3.29%)

0.78

600/624 (96.16%)
7/9 (100%)

24/624 (3.84%)
0/24 (0.0%)

0.59

579/603 (96.02%)
28/28 (100%)

24/603 (3.98%)
0/28 (0.0%)

0.28

518/541 (95.75%)
89/90 (98.89%)

23/541 (4.25%)
1/90 (1.11%)

0.14

580/603 (96.2%)
27/28 (96.4%)

23/603 (3.8%)
1/28 (3.6%)

0.98

509/527 (96.6%)
98/104 (94.3%)

18/527 (3.4%)
6/104 (5.7%)

regression multivariate analysis. Multivariate analysis confirmed
stage IV, tumor location in the left colon (including descending
and sigmoid colon) and high creatinine levels (>1.4mg/dl) as independent risk factors for AL in colon cancer surgery (Table 4).

Discussion

Anastomotic leak (AL) after colorectal resection has been widely
studied in the literature. However, only 6 papers have analysed
its occurrence exclusively in colon cancer and they reported
rates between 3-8.7% (Bakker et al 2014, Trencheva et al 2013,
Kube et al 2010, Leichtle et al 2012, Krarup et al 2012, Frasson
et al 2015). The highest incidence of AL (8.7%) was reported
by Frasson M et al (2015) (The ANACO Study Group) in the
only prospective, multi-centric study that analysed the impact
of various factors on AL rate. In our paper, the incidence of AL
after colon cancer resections was 3.95%, being within the previously mentioned range. None of the patient-related factors were
associated with AL in the present study. One explanation could
be their individual analysis with respect to AL. Recent studies
(Trencheva et al 2013) have drawn attention to the fact that the
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p

0.25

use of a Comorbidity Score (Charlson et al 1987) could be of
great value when studying the impact of various conditions over
the occurrence of a certain complication. This score quantifies
both the number and the severity of most common diseases in
patients (cardiovascular, pulmonary, liver and kidney disease,
diabetes mellitus, associated neoplasms). According to Trencheva
et al (2013), there is a cumulative effect of patient diseases over
the occurrence of AL, and the risk of AL is higher when the
score increases. Smoking and alcohol consumption were not
risk factors for AL occurrence in this paper even if the number
of AL in case of alcohol abuse was higher 6/104 (5.7%) than
in the group that denied its use 18/527 (3.4%). Most studies in
the literature report, however, the association between smoking
(Parthasarathy et al 2017, McDermott et al 2015, Boccola et al
2011, Frasson et al 2015) or a history of smoking (Jarboui et al
2017, Baucom et al 2014) and the risk of developing AL, but
also the association between alcohol consumption and anastomotic complications (Jarboui et al 2017, McDermott et al 2015).
McDermott FD et al (2015) reported AL rates that were 7.18
times higher in case of alcohol consumption. An explanation for
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Table 2. Categorical Variables Related to the Surgery and the Tumor and their Association with Anastomotic Leak in Univariate
Analysis (X2 Test)
Variables

Patients without AL n=607/631 (96.05%)

Patients with AL n=24/631 (3.95)

p

I-II

307/317 (96.85%)

10/317 (3.15%)

0.034

III

259/268 (96.65%)

9/268 (3.35%)

IV

41/46 (89.13%)

5/46 (10.87%)

Colon cancer stage

(T) Tumor extension in colonic wall
T1

20/20 (100%)

0/20 (0%)

T2

75/78 (96.15%)

3/78 (3.85%)

T3

314/326 (96.32%)

12/326 (3.68%)

T4

198/207 (95.65%)

9/207 (4.35%)

318/329 (96.66%)

11/329 (3.34%)

0.8

(N) Nodal Status
N0

0.43

N1

176/182 (96.7%)

6/182 (3.3%)

N2

113/120 (94.17%)

7/120 (5.83%)

M0

568/587 (96.76%)

19/587 (3.23%)

M1

39/44 (88.64%)

5/44 (11.36%)

G1/Well

118/120 (98.34%)

2/120 (1.66%)

G2/Moderately

313/330 (95.45%)

15/330 (4.54%)

86/92 (93.48%)

6/92 (6.52%)

232/238 (97.48%)

6/238 (2.52%)

11/13 (84.62%)

2/13 (15.38%)

364/380 (95.79%)

16/380 (4.21%)

Elective

494/512 (96.49%)

18/512 (3.51%)

Emergency

113/119 (94.96%)

6/119 (5.04%)

No

534/553 (96.57%)

19/553 (3.43%)

Yes

73/78 (93.59%)

5/78 (6.41%)

No

586/610 (96.06%)

24/610 (3.94%)

Yes

21/21 (100%)

0/21 (0.0%)

0.35

568/591(96.11%)

23/591 (3.89%)

0.6

39/40 (97.5%)

1/40 (2.5%)

558/579 (96.38%)

21/579 (3.62%)

49/52 (94.24%)

3/52 (5.76%)

Single-layer

298/306 (97.39%)

8/306 (2.61%)

Double-layer

312/325 (96%)

13/325 (4%)

No

574/595 (96.47%)

21/595(3.53%)

Yes

33/36 (91.67%)

3/36 (8.33%)

No

526/546 (96.34%)

20/546 (3.66%)

Yes

81/85 (95.3%)

4/85 (4.7%)

(M) Metastasis
0.02

Cancer Grades/Differentiation

G3/Poorly

0.2

Tumor localization
Right colon (including hepatic flexure)
Transverse colon
Left colon (including sigmoid colon)

0.05

Type of surgical intervention
0.69

Preoperative complication (occlusion)
0.19

Preoperative complication (perforation)

Surgical approach
Open
Laparoscopic
Anastomosis technique
Manual
Mechanical

0.43

Type of Manual Anastomosis
0.63

Protective ileostomy
0.55

Multiorgan resection
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Table 3. Continuous Variables and their Association with Anastomotic Leak in Univariate Analysis (X2 Test)
Variables
Preoperative hemoglobin (g/dl)
Preoperative total protein (g/dl)
TGO (U/l)
TGP (U/l)
Pancreatic amylases
Urea
Creatinine levels

Patients without AL n=607/631 (96.05%)

Patients with AL n=24/631 (3.95)

p

11 (10; 13)
7.4 (6.8; 7.9)
24 (17; 37)
14 (8; 30)
48.5 (33; 66)
39 (30; 50)
0.93 (0.77; 1.12)

11.3 (10.3; 14.2)
7.5 (6.8; 8.2)
30 (17;55)
15 (8; 39)
53 (33; 73)
45 (37; 77)
1.01 (0.75; 2.130

0.1
0.3
0.09
0.75
0.5
0.01
0.05

Table 4. Evaluation of Independent Risk Factors for AL in Multivariate Analysis
Variables
Colon cancer stage
I-II
III
IV
Tumor localization
Right colon (including hepatic flexure)
Transverse colon
Left colon (including sigmoid colon)
Creatinine level >1.4 mg/dl
the results in our study could be a poorer acknowledgement of
the use of both tobacco and alcohol by our patients.
Regarding tumor-related factors, advanced stage neoplastic disease was associated in the present study with a higher risk of
developing anastomotic complications. Similar results were obtained by Boccola et al (2011). This could be explained by the
fact that an advanced stage of colon cancer disease may need
a more extensive resection, subject to difficulties, or it can be
associated with late presentation, increased age and poor general condition (McDermott et al 2015). Even if no statistical
significance was obtained in univariate analysis, a higher number of AL was seen in locally advanced T4 tumors, in advanced
lymph node (N2) metastatic disease, and in the presence of a
poor differentiation pattern of the tumor. Advanced metastatic
disease was a risk factor for AL in univariate analysis, but the
significance was lost in multivariate analysis.
Left colon cancer represents a risk factor for AL occurrence in
colon resections. A particularity of left colon vascularization
(including both left colon and the sigmoid one) is the presence
of two critical points with poor vascularization in the paracolic
arcade: Griffith’s point - in the splenic flexure region, respectively Sudeck’s point in the recto-sigmoid area (Meyers 1975,
Sinkeet et al 2012). These situations could explain the greater
risk of compromising an anastomosis in these areas with subsequent AL appearance, situation also encountered in our study.
A greater risk of AL after left colon resection was previously
mentioned by Krarup et al (2012).
Surgery-related factors have also been studied in the literature
as possible risk factors for AL. The CLASSIC trial (Jayne et al
2010) set similar AL rates between open (3%) and laparoscopic (4%) approaches to colon cancer. Similar results have been
obtained in further studies (Parthasarathy et al 2017, Leichtle
et al 2012). In the present study, AL appeared more frequently
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p

OR

95% CI

0.06
0.76
0.02

1.15
3.93

0.452 – 2.963
1.205 – 12.850

0.153
0.301
0.049
0.043

0.41
1.98
3.4

0.075 – 2.224
0.032 – 1.207
1.038 – 11.130

after open procedures, but their percentage was much higher than the one of minimally invasive procedures (93.7% vs.
6.3%). Emergency surgery did not influence the rate of postoperative anastomotic complications in the present study. Similar
results were found by Parthasarathy et al (2017) and Leichtle
et al (2012) while other research papers (Bakker et al 2014,
McDermott et al 2015, Krarup et al 2012) reported increased
AL rates after emergency surgery. Moreover, preoperative colon cancer complications like intestinal occlusion, bleeding
or colonic perforation, increased AL rates (Bakker et al 2014,
McDermott et al 2015). In our study, a higher percentage of AL
5/78 (6.6%) was observed following obstructive colon cancer
vs. tumors without occlusion 19/553 (3.4%), but no statistical
significance was found. None of the patients who developed
AL presented tumor perforation.
Anastomotic technique (hand-sewn vs. mechanical) and suture
type (single-layer vs. double-layer) were not risk factors for AL
occurrence in the present study. Similar results were reported by
Slieker et al (2012), who recommend mechanical anastomosis
due to its reproducibility and simplicity of use or the singlelayer technique in case of hand-sewn anastomosis to avoid excessive inflammation. Results in favour of mechanical anastomosis were reported by Choy et al (2011), who highlighted low
AL rates after mechanical anastomoses (1.3%) compared to AL
after hand-sewn anastomoses (6.7%), by Kube et al (2010) regarding colonic resections in general and by Singh et al (2014)
in terms of ileocolic anastomosis performed after right colon
cancer surgery. The anastomotic technique continues to be not
a standardized procedure and that is performed according to the
surgeon’s preferences without having impact over the postoperative anastomotic complication.
The use of diverting stomas has no clear indications in the treatment of colorectal cancer and they are generally performed
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according to the surgeon’s assessment of each patient’s risk.
Their use offers contradictory results. Thus, they can reduce the
severity of postoperative anastomotic complications, but do not
reduce their incidence (McDermott et al 2015). The presence
of a diverting stoma in case of AL occurrence could eliminate
the need for emergency re-intervention (Montedori et al 2010).
However, it should be noted that the rate of complications in
reversal surgery is high, with values between 41.6 – 46.5%
(Horesh et al 2017, Khan et al 2016). Some studies (Miccini et
al 2010, Mori et al 2013) proposed “ghost ileostomy”, which
would only be opened if a postoperative complication occurs
but the procedure is not widely accepted. In this study, the use
of diverting stoma did not influence AL rates.
The patient’s preoperative biological parameters like haemoglobin and serum protein levels are not risk factors for AL in
this paper, while others (Leichtle et al 2012, Iancu et al 2008)
found a statistically significant association. Both preoperative
anaemia (defined as haemoglobin levels lower than 12g/dl) and
hypoproteinemia (defined as serum protein levels lower than
6g/dl) were adjusted before surgery, according to the institution’s protocol, and could thus explain the result. Impaired renal function significantly increased the risk of AL in the studied group. Some studies (Parthasarathy et al 2017) reported
contradictory results, while others confirmed the association
between impaired renal function and the risk of developing AL
(McDermott et al 2015, Domencho Pina et al 2016), emphasizing the need to be corrected.
Risk factors for anastomotic leak (AL) after colorectal surgery
have been widely studied in the literature but results are inconsistent. However, only few studies focus on its occurrence after
colon cancer surgery exclusively, although there are anatomical, pathological and therapeutic differences between colon and
rectal tumors. Our results give information regarding the risk of
AL occurrence after colon cancer surgery alone. Thus, stage IV
colon cancer and tumor localization in the left colon (descending and sigmoid colon) are independent risk factors for AL development, while no other patient, tumor or treatment-related
factor was found to influence the risk of AL. Preoperative high
creatinine levels (>1.4 mg/dl) represented the only biological
parameter associated with a higher risk of AL and so it should
be further considered and adjusted, together with hemoglobin
and protein levels, in the preoperative management of patients
with neoplastic disease.

References

Bakker IS, Grossmann I, Henneman D, Havenga K, Wiggers T. Risk
factors for anastomotic leakage and leak – related mortality after colonic cancer surgery in a nationwide audit. Br J Surg 2014;
101(4):424-32. Doi: 10.1002ébsj.9395.
Baucom RB, Poulose BK, Herline AJ, Muldoon RL, Cone MM, Geiger
tM. Smoking as dominant risk factor for anastomotic leak after left
colon resection. Am J Surg 2015;210(1):1-5. Doi: 10.1016/j.amjsurg.
Boccola MA, Buettner PG, Rozen WM, Siu SK, Stevenson AR, Stitz
R, Ho YH. Risk factors and outcomes for anastomotic leakage in
colorectal surgery: a single-institution analysis of 1576 patients.
World J Surg 2011;35(1):186-95. Doi: 10.1007/s00268-010-0831-7.
Bruce J, Krukowski ZH, Al-Khairy G, Russel EM, Park KG. Systematic
review of the definition and measurement of anastomotic leak after gastrointestinal surgery. Br J Surg 2001;88(9):1157-68. Doi:
10.1046/j.0007-1323.2001.01829.x.

Volume 10 | Issue 1

Charlson ME, Pompei P, Ales KL, MacKenzie CR. A new method of
classifying prognostic comorbidity in longitudinal studies: development and validation. J Chronic Dis 1987;40(5):373-83.
Choi HK, Law WL, Ho JW. Leakage after resection and intraperitoneal anastomosis for colorectal malignancy: analysis of risk factors. Dis Colon Rectum 2006;49(11):1719 – 25. Doi: 10.1007/
s10350-006-0703-2.
Choy PY, Bissett IP, Docherty JG, Parry BR, Merrie A, Fitzgerald A.
Staples versus handsewn methods for ileocolic anastomoses. Cochrane
Database Syst Rev 2011;7(9):CD004320. Doi: 10.1002/14651858.
CD004320.pub3.
Daams F, Luyer M, Lange FJ. Colorectal anastomotic leakage: Aspects
of prevention, detection and treatment. World J Gastroenterol 2013;
19(5): 2293 – 2297. Doi:10.378/wjg/v19/i15.2293.
Domencho Pina E, Romero Simo M, Rojas Machado SA, Arroyo
Sebastian A, Calpena R. PROCOLE (Prognostic Colorectal Leakage):
A New Prognostic Index to Predict the Risk of Anastomotic Leak
in Colorectal Cancer Surgery. J Colitis Diverticulitis 2016;1:109.
Fernandes R, Shaikh I, Doughan S. Outcomes of elective laparoscopic
colorectal operations in octogenarians at a district hospital in South
East England. World J Gastrointest Surg 2013; 27;5(1): 9 – 11. Doi:
10.4240/wjgs.v5.i5.9.
Frasson M, Flor-Lorente B, Rodriguez JL, Granero-Castro P, Hervas D,
Alvarez Rico MA, et al. Risk Factors for Anastomotic Leak After Colon
Resection for Cancer : Multivariate Analysis and Nomogram From
a Multicentric, Prospective, National Study With 3193 Patients. Ann
Surg 2015;262(2):321-30. Doi: 10.1097/SLA.0000000000000973.
Horesh N, Lessing Y, Rudnicki Y, Kent I, Kammar H, Ben-Yaacov A
et al. Considerations for Hartmann’s reversal outcomes – a multicentre study. Int J Colorectal Dis 2017.32(11):1577-1582. Doi:
10.1007/s00384-017-2897-2.
Iancu C, Mocan L, Todea-Iancu D, Acalovschi I, Ionescu D, Zaharie
FV, et al. Host-related predictive factors for anastomotic leakage following large bowel resections for colorectal cancer. J Gastrointestin
Liver Dis 2008;17(3):299-303.
Jarboui S, Triki H, Abouda Z, Bokal Z, Bel Hadj Yahya N. Anastomotic
Leakage after Colorectal Surgery: A Mini – Review. JSM Clin Oncol
2017;5(2): 1055.
Jayne DG, Thorpe HC, Copeland J, Quirke P, Brown JM, Guillou PJ.
Five-year follow-up of the Medical Researcj Council CLASSIC
trial of laparoscopically assisted versus open surgery for colorectal cancer. Br J Surg 2010;97(11):1638-45. Doi: 10.1002/bjs.7160.
Khan S, Alvi R, Awan Z, Haroon N. Morbidity of colostomy reversal.
J Pak Med Assoc 2016;66(9):1081-1083.
Krarup PM, Jorgensen LN, Andreasen AH, Harling H. A nationwide
study of anastomotic leakage after colonic cancer surgery. Colorectal
Dis 2012. 14(10):e661-7. Doi: 10.1111/j.1463-1318.2012.03079.x.
Kube R, Mroczkowski P, Granowski D, Benedix F, Sahm M, Schmidt
U, et al. Anastomotic leakage after colon cancer surgery: A predictor of significant morbidity and hospital mortality, and diminished
tumor-free survival. Euro J Surg Oncol 2010;36(2):120-4. Doi:
10.1016/j.ejso.2009.08.011.
Leichtle SW, Mouawad NJ, Welch KB, Lampman RM, Cleary RK.
Risk factors for anastomotic leakage after colectomy. Dis Colon
Rectum 2012; 55(5):569-75. Doi: 10.1097/DCR.0b013e3182423c0d.
McDermott FD, Heeney A, Kelly ME, Steele RJ, Carlson GL, Winter
DC. Systematic review of preoperative, intraoperative and postoperative risk factors for colorectal anastomotic leaks. Br J Surg
2015;102(5):462-79. Doi: 10.1002/bjs.9697.
Meyers MA. Griffith’s point: critical anastomosis at the splenic flexure. Significance in ischemia of the colon. AJR Am J Roentgenol
1975;126(1):77-94.

Page 30

HVM Bioflux
http://www.hvm.bioflux.com.ro/

Pop et al 2018
Miccini M, Amore Bonapasta S, gregori M, Barillari P, Tocchi A. Ghost
ileostomy: real and potential advantages. Am J Surg 2010;200(4):e557. Doi: 10.1016/j.amjsurg.2009.12.017.
Montedori A, Cirocchi R, Farinella E, Sciannameo F, Abraha I. Covering
ileo- or colostomy in anterior resection for rectal carcinoma. Cochrane
Database Syst Rev 2010;12(5):CD006878. Doi: 10.1002/14651858.
CD006878.pub2.
Mori L, Vita M, Razzetta F, Meinero P, D’Ambrosio G. Ghost ileostomy
in anterior resection for rectal carcinoma:is it worthwhile ? Dis Colon
Rectum 2013;56(1):29-34. Doi: 10.1097/DCR.0b013e3182716ca1.
Parthasarathy M, Greensmith M, Bowers D, Groot – Wassink T. Risk
factors for anastomotic leakage after colorectal resection: a retrospective analysis of 17 518 patients. Colorectal Dis 2017; 19(3):288298. Doi: 10.1111/codi.13476.
Peel AL, Taylor EW. Proposed definitions for the audit of postoperative infection: a discussion paper. Surgical Infection Study Group.
Ann R Coll Surg Engl 1991; 73(6):385-8.
Pommergaard HC, Gessler B, Burcharth J, Angenete E, Haglind E,
Rosenberg J. Preoperative risk factors for anastomotic leakage after
resection for colorectal cancer: a systematic review and meta-analysis. Colorectal Dis 2014; 16(9):662-71. Doi: 10.111/codi.12618.
Singh PP, Zeng IS, Srinivasa S, Lemanu DP, Connolly AB, Hill AG.
Systematic review and meta-analysis of use of serum C-reactive
protein levels to predict anastomotic leak after colorectal surgery.
Br J Surg 2014;101(4):339-46. Doi: 10.1002/bjs.9354.
Sinkeet A, Mwachaka P, Muthoka J, Saida H. Branching Pattern of
Inferior Mesenteric Artery in a Black African Population: A Dissection
Study. ISRN Anat 2012;24;2013:962904. Doi: 10.5402/2013/962904.
Slieker JC, Komen N, Mannaerts GH, Karsten TM, Willemsen P,
Murawska M et al. Long-term and perioperative corticosteroid in
anastomotic leakage: a prospective study of 259 left-sided colorectal anastomoses. Arch Surg 2012;147(5):447-52. Doi: 10.1001/
archsurg.2011.1690.
Trencheva K, Morrissey KP, Wells M, Mancuso AC, Lee WS, Sonoda
T et al. Identifying Important Predictors for Anastomotic Leak After
Colon and Rectal Resection. Prospective Study of 616 Patients. Ann
Surg 2013; 257: 108-113. Doi: 10.1097/SLA.0b013e318262a6cd.

Volk A, Kersting S, Hels HC, Saeger HD. Risk factors for morbidity
and mortality after single-layer continuous suture for ileo-colonic
anastomosis. Int J Colorectal Dis 2011;26(3):321-7. Doi: 10.1007/
s00384-010-1040-4.

Authors

•Miana Gabriela Pop, Anatomy and Embriology Department,

“Iuliu Haţieganu” University of Medicine and Pharmacy,
3-5th Clinicilor Street, 400139, Cluj-Napoca, Romania, EU;
“Octavian Fodor” Regional Institute of Gastroenterology and
Hepatology, 19-21 Croitorilor Street, 400162, Cluj-Napoca,
Romania, email: mianagabrielapop@gmail.com
•Dana Monica Bartoș, Anatomy and Embriology Department,
“Iuliu Haţieganu” University of Medicine and Pharmacy,
3-5th Clinicilor Street, 400139, Cluj-Napoca, Romania, EU;
“Octavian Fodor” Regional Institute of Gastroenterology and
Hepatology, 19-21 Croitorilor Street, 400162, Cluj-Napoca,
Romania, email: bartosdanamonica@gmail.com
•Ana Maria Fiț, Department of Anatomic Pathology, “Octavian
Fodor” Regional Institute of Gastroenterology and Hepatology,
19-21 Croitorilor Street, 400162, Cluj-Napoca, Romania, email:
fitanamaria@yahoo.com
•Ștefan Cristian Vesa, Department of Pharmacology, Toxicology
and Clinical Pharmacology, “Iuliu Haţieganu” University of
Medicine and Pharmacy, 23 Gheorghe Marinescu Street, 400337,
Cluj-Napoca, Romania, EU, email: stefanvesa@gmail.com
•Adrian Bartoș, “Octavian Fodor” Regional Institute of
Gastroenterology and Hepatology, 19-21 Croitorilor Street,
400162, Cluj-Napoca, Romania, email: bartos.adi@gmail.com
•Iancu Cornel, “Octavian Fodor” Regional Institute of
Gastroenterology and Hepatology, 19-21 Croitorilor Street,
400162, Cluj-Napoca, Romania, email: dr.iancu.cornel@
gmail.com

Pop MG, Bartoș DM, Fiț AM, Vesa SC, Bartoș A, Cornel I. Anastomotic leak after
Citation colon cancer surgery. A retrospective, single-center analysis of 631 patients. HVM
Bioflux 2018;10(1):25-31.
Editor Antonia E. Macarie
Received 15 March 2018
Accepted 28 March 2018
Published Online 29 March 2018
Funding None reported
Conflicts/
Competing None reported
Interests

Volume 10 | Issue 1

Page 31

HVM Bioflux
http://www.hvm.bioflux.com.ro/

