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Abstract

Background: Anastomotic leaks (AL) are among the most serious complications due to the substantial impact on
the quality of life and mortality. Inspite of the advance in diagnostic tools such as laboratory tests and radiological
adjuncts, only moderate improvement has been recorded in the rate of detected leaks. The purpose of the research
was to assess the perioperative risk factors for AL.

Methods: This study was achieved at MUH and MIH/Egypt within the period between January 2016 and January
2019 for the candidates who underwent bowel anastomosis for small intestinal (except duodenal one) and colorectal
pathology. The collected data were analyzed using SPSS of V-26.

Results: This study included 315 cases, among them, 27 cases (8.57%) developed AL. The percentage of covering
stoma was significantly higher in the non-leakage group vs leakage one (24.3% vs 11.1% respectively). lower albumin,
operative timing, perforation, and covering stoma were shown as significant risk factors for leakage, but with multivar-
iate analysis for these factors, the emergency operation, and serum albumin level was the only independent risk fac-
tors that revealed the significance consequently (p=0.043, p=0.015). The analysis of different predictors of AL on the
third day showed that the cut-off pointin RR was 29 with 83% sensitivity and 92% specificity in prediction of leakage,
the cut-off point in RR was 118 with 74% sensitivity and 87% specificity in prediction of leakage and the cut-off point
in CRP was 184.7 with 82% sensitivity and 88% specificity in prediction of AL and all had statistically significant value.

Conclusions: The preoperative serum albumin level and the emergency operations are independent risk factors for
anastomotic leakage. Moreover, leakage should be highly suspected in cases with rising respiratory rate, heart rate,
and CRP levels.
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Background

Anastomotic leakage (AL) after colorectal surgery is
more common than that is of the small intestine. Its inci-
dence ranges from 2 to 24%. This incidence increases
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with rectal anastomosis more than colonic anastomosis
[1,2].

Many risk factors are highly considered with AL as
nature and level of the primary disease, prolonged opera-
tive time, absence of proximal diversion increased blood
loss and associated systemic disorders like DM, anemia,
chronic obstructive pulmonary disease (COPD), mal-
nutrition, hypoalbuminemia, vitamin deficiency, previ-
ous irradiation, steroids, male gender, cigarette smoking,
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advanced age, and poor hydration status in the emer-
gency setting as a consequence of sepsis, obstruction, or
both [3].

Multiple scoring systems were created for predicting
the risk of AL after intestinal anastomosis. These risk
scores include numerous parameters of the previously
mentioned risk factors. These scores should help the sur-
geons to make more safe decisions regarding the perfor-
mance of anastomosis versus stoma [4].

The risk factors associated with a lower risk of AL are
adequate blood supply, assurance of the tension-free
anastomosis, adequate matching of the luminal diame-
ters, proper technical placement of sutures, and adequate
preoperative antibiotic prophylaxis [5]. AL places a major
impact on both physician and patient. Major leaks mani-
fest early and require rapid aggressive management to
avoid the development of complications of AL as sepsis
and multiorgan failure [6].

Some postoperative signs are associated with AL as
fever, increased leucocytic count, increased CRP level,
renal failure, pelvic pain, and peritonitis [7].

Efforts of our two-center were directed to estimate the
diagnostic accuracy of the already present parameters
and predictors that could be used for prediction and early
detection of AL and to be applied for all patients with
intestinal anastomosis.

Methods

Study design and setting of the study population The
research was a prospective observational study. It
included the patients at Mansoura University Hospitals
(MUH) and Mansoura International Hospital (MIH),
Mansoura city, Egypt who underwent small intestinal or
colorectal anastomosis for any pathology in the period
between January 2016 and January 2019. Out of 315
cases, 27 cases (8.57%) developed AL after the surgery
(leakage group) and the other patients had no leakage
(no-leakage group).

Inclusion criteria all Patients who underwent a bowel
anastomosis for any cause either at the index operation or
second stage reconstruction were recruited. The Patient
with Lost follow up or missing data, duodenal injuries,
pregnancy, and age < 18 years were excluded.

Preoperative workup Detailed History taking and thor-
ough Clinical examination was done for all cases with
Anesthetic consultation to assess the physical status
according to the ASA score system.

The investigations were done for all cases including;

(A) Laboratory:

» Routine preoperative investigations
« Tumor markers: baseline CEA and CA 19-9 for sus-
pected cancer cases.
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+ LDH, CRP, and ABG for cases with suspected mes-
enteric ischemia or perforation.

(B) Radiological:

» Metastatic workup in cases of malignancy.

« Plain X-ray chest, abdominal X-ray, and the abdomi-
nal US

+ C.T. abdomen and pelvis.

(C) Colonoscopy: Complete colonoscopy up to
beyond the caecum was done in almost all elective
patients & biopsy.

Preoperative preparation All elective patients received
standard mechanical (preoperative liquid diet and
enemas) and chemical bowel preparation (oral metro-
nidazole and neomycin) apart from patients with the
right-sided colonic lesions.

+ The cases with low albumin or hemoglobin levels
were optimized preoperatively.

+ The day before the operation, the cases got the pro-
phylactic antibiotics and VTE chemoprophylaxis in
patients with high risks.

The main operative techniques All patients were per-
formed by qualified surgical teams with standard surgical
procedures and techniques. In small intestinal lesions, the
anastomosis (end—end type) was done in an interrupted
fashion in most of our cases. Forty-two cases (including
distal colon anastomosis) were done using the stapler
technique. The Open approach was the commonly used
one. The diversion was performed based on the clinical
indications and the patient’s general condition.

Post-operative care Most cases were transferred to the
ward postoperatively apart from patients demanding
intensive ICU monitoring.

— CBC was ordered for all patients daily for the
1st PODs and CRP was withdrawn in the 3rd postop-
erative day (POD).

— Patients were kept NPO and intravenous fluids and
serum electrolytes were optimized.

— The patients, with uneventful postoperative courses,
were discharged on the 5th-7th PODs.

— AL was suspected in the presence of abnormal find-
ings of vital signs, clinical examination, and labora-
tory test. Upon suspicion of AL, the radiologic tools
were secured selectively for these patients.

— AL is a defect at the site of the anastomosis with
subsequent communication of the intra-luminal
compartment with the extraluminal one [8]. It was
suggested and determined at the first record of
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an aberrant vital sign, laboratory finding, or upon
review of radiologic tools. The postoperative com-
plication is any deviation from the expected normal
post-operative course [9].

Data collection and statistical analysis

Data acquisition was secured after reviewing the medical
records of cases and all perioperative variables for each
case were collected in the datasheet and were analyzed
accordingly. Data analysis and interpretation were done
by program SPSS v-26 (IBM, Armonk, NY). Continuous
data were presented as mean and standard deviation or
as median and range when appropriate, while Categori-
cal data were presented as numbers and percentages. A
Pearson’s chi-square test and Fisher’s exact test were used
to compare categorical variables. Student’s t-test, the
Manne Whitney U test, and one-way ANOVA were used
to compare quantitative variables.

The potential relative risks for postoperative variables
and Predictors of AL were assessed by univariate (using
odds ratio [OR]) and multivariate (using risk ratio [RR])
analyses with 2-tailed 95% confidence interval (CI).
The risk factors that were significant at a level of 10%
(p<0.10) in the univariate analysis were used to form ini-
tial multivariate model, in which the factors whose level
of significance was not below 5% (p <0.05) were sequen-
tially excluded.

Results

Participants and test results; the preoperative demo-
graphic data of the cases within the two groups are
recorded in Table 1. The gender distribution, median age,
BMI and duration of preoperative preparation did not
reveal any significant difference between the two groups.
The associated comorbidities were more common in the
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cases with AL with a statistical significance (p=0.039).
The values of pre-operative routine laboratory investiga-
tions and tumor markers are shown in Table 1 with no
significant difference apart from serum albumin that was
significantly lower in the leakage group vs the no-leakage
one (2.9 vs 3.9).

The analysis of the operative data is shown in Table 2.
The percentage of cases with an emergency type of oper-
ation was significantly higher in the leakage group (66.7%
vs 42.01%), as well as that of perforation (14.8% vs 3.2%).
The other data did not reveal any significant difference
between the two groups.

The results of the postoperative histopathological
examination were shown in Table 3 which showed no sig-
nificant statistical difference in the studied groups. The
operative time was longer in the leakage group than the
other one. The postoperative data of the cases is shown
in Table 3. The percentage of cases with covering stoma
was significantly higher in the no-leakage group (24.3%
vs 11.1%). The median timing of the start of oral feeding
and hospital stay were significantly longer in the leakage
group (p=0.038, p=0.009). No significant differences
were noted between the two groups as regards the post-
operative morbidities.

According to clinical manifestations of AL (Table 4),
localized peritonitis was detected in 4 cases (14.8%), dif-
fuse peritonitis was detected in 14 cases (51.8%), wound
the discharge was detected in 4 cases (14.8%), and drain
discharge was detected in 5 cases (18.5%).

The US showed a significant diagnostic ability to detect
leakage as it was able to detect all cases with leakage
in the form of free fluid in 22 cases (81.5%) and collec-
tion in 5 cases (18.5%). However, the US was done at the
5th POD after clinical signs and laboratory markers sug-
gested the presence of leakage. Based on the clinical pres-
entation and general status of the patient, the treatment

Table 1 Preoperative demographic and laboratory data of the study cases

Variables No leakage (n=288) Leakage (n=27) P value
Age (years) 55.5 (15-76) 54 (18-75) 0.362
Mean (range)

Female n (%) 173 (60.1%) 13 (48.1%) 0.534
BMi(kg/m?) 27.66 (17.36-62.4) 28 (18.2-61.4) 0.164
Smoking n (%) 9 (6.6%) 8 (29.6%) 0434
Hypertension n (%) 2 (25%) 10 (37%) 0.039*
DM n (%) (20 1%) 12 (44.4%)

Ischemic heart disease n (%) 4 (8.3%) 5 (18.5%)

Haemoglobin (g/dl) 5(8-16.2) 2(75-15.6) 0.635
Creatinine (mg/dl) 0.74 (04-14) 0.69 (0.51-1.3) 0.207
Albumin (gm/dl) 9(2.3-45) 9 (2.05-3.8) 0.015*%
CEA (ng/ml) 6(0.2-145) 8(0.2-152) 0.096

*significant p value < 0.05
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Table 2 Perioperative data of the study cases

Variables n (%) No leakage Leakage (n=27) P value
(n=288)
Time setting of surgery
Elective 167 (57.99%) 9 (33.3%)
Emergency 121 (42.01%) 18 (66.7%) 0.001*
Indication of surgery 0218
Subacute 10 24 (8.3%) 3(11.1%)
Acute abdomen 73 (25.3%) 2 (7.4%)
Intraabd. collection 9 (3.2%) 4 (14.8%)
CRC 110 (38.2%) 10 (37%)
lleostomy closure 24 (8.3%) 1(3.7%)
Colostomy closure 48 (16.6%) 7 (18.5%)
Causes of perforation 9 (3.2%) 4 (14.8%) 0.019*
Adenocarcinoma 3 1
Diverticulosis 2 1
Non-sp.inflamma- 3 2
tion
Ischemic enteritis 1 0
Type of surgery
Transverse colec- 9 (3.2%) 1(3.7%)
tomy
Lt hemicolectomy 34 (11.9%) 4 (14.8%) 0.136
Ant resection 53 (18.4%) 6 (2228%)
Colostomy closure 48 (16.6%) 7 (18.5%)
Small bowel resec- 120 (41.7%) 10 (37.03%)
tion
With anastomosis
lleostomy closure 24 (8.3%) 1(3.7%)

*significant p value < 0.05

was specifically tailored. Conservative treatment of
the leakage was done for 9 cases who had a minor leak
without peri-anastomotic contamination and minimal
derangement in vital signs while the remaining 18 cases
required operations as follows; repair and loop stoma in 4
cases, exteriorization of leaking site in 9 cases, and cover-
ing stoma in 5 cases.

Estimates; the lower albumin levels, Time setting of
surgery, and perforation were shown in Table 5 as sig-
nificant risk factors for the presence of leakage, but after
using multivariate analysis for the three parameters, the
emergency operation and albumin level was the only
independent risk factors that revealed the significance
(p=0.017%, p=0.042*%). Other parameters in the study
failed to achieve a statistically significant predictive value.

Comparison of the different postoperative laboratory
and clinical parameters between the two groups is shown
in Table 6. The mean HR revealed a significant difference
on the 3rd and the 4th PODs (p=0.038, p=0.011). In the
same way, the mean RR revealed a significant difference
on the 3rd and the 4th PODs (p=0.025, p<0.001). The
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mean serum levels of CRP showed a statistically signifi-
cant difference between the two groups beginning from
the 1* POD being higher in the cases with AL (p <0.001).
The analysis of different predictors of AL on the 3rd POD
showed that the cut-off point in RR was 29 with 83% sen-
sitivity and 92% specificity in prediction of AL, the cut-
off point in RR was 118 with 74% sensitivity and 87%
specificity in prediction of AL and the cut-off point in
CRP was 184.7 with 82% sensitivity and 88% specificity in
the prediction of AL and all with statistically significant
value. These data are shown in Table 6 and Figs. 1, 2, 3.

Discussion

Despite the continual improvement in surgical tech-
niques, AL remains one of the most devastating con-
sequences that can occur from bowel surgery. It is
associated with rising reoperation rates, length of hos-
pital stay, morbidity, and mortality. The incidence of AL
after colorectal resections is between 1 and 12% overall
and up to 10 to 14% in low colorectal ones [10-12].

The rates of morbidity and mortality significantly
increase after AL, with mortality reported between 12
and 27%. Although AL has increasingly been an outcome
of interest, it remains difficult to predict the risk of an
individual patient. The prediction of AL can introduce a
vital role in determining postoperative outcomes and can
facilitate decision making in elderly patients undergoing
intestinal surgeries [13—15].

The objective of this research was to detect the risk
factors for AL as well as its early predictors after bowel
resection. So, this study included 315 cases who under-
went surgery for small intestinal or colorectal disease
from January 2016 till January 2019. Among these cases,
27 cases (8.57%) developed AL after the surgery. Similar
results were reported by a previous study [16].

In this study, the median age, gender distribution, BMI,
and duration of preoperative preparation did not reveal
any significant difference. The median age of the cases in
the leakage group was 54 years with a range between 18
and 75 years. There were 14 males (51.8% of cases) and
13 females (48.1% of the cases) in the cases with leak-
age. Similar results were reported by Kream and his col-
leagues [17].

In our study, age was not a significant predictor for AL.
This is in contrast to another study included a series of
1391 cases undergoing rectal operations reported that
age above 60 years is still an independent parameter for
AL [18].

The associated comorbidities were significantly more
common in the group of AL (p=0.039). DM was the
most common associated comorbidity and was detected
in 37% and 20.1% in the cases with leakage and non-
leakage group respectively, followed by HTN that was
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Table 3 Perioperative variables of the outcome of the study groups

Variables n (%) No leakage (n=288) Leakage (n=27) P value
Covering stoma 70 (% 24.3) 3(11.1%) 0.005*
The technique

Stapler 38 (13.3%) 4(14.8%)

Hand sewn 250 (86.7%) 23 (85.2%) 0518
Operative time (h) 3(1-5) 4 (2-6) 0.065
Mean (range)

Blood transfusion 36 (12.5%) 3(11.1%) 0.164
Pathology

Adenocarcinoma 10 (38.2%) 10 (37%)

Diverticulosis 6 (2.1%) 1(3.7%) 0.248
Non-specific inflammation 115 (39.9%) 11 (40.7%)

MVO 36 (12.5%) 3(11.1%)

Ischemic enteritis 21 (7.3%) 2 (7.4%)

Oral feeding (day) 4(0-8) 5(1-10) 0.038*%
Mean (range)

Morbidity

Wound 35(12.2%) 3(11.1%)

infection lleus 148 (51.4%) 13 (48.1%) 0.154
Wound dehiscence 4 (1.4%) 3(11.1%)

Hospital stay (day) 6(5-12) 10 (7-24) 0.009*

Mean (range)

*significant p value < 0.05

Table 4 The data set of management of anastomotic

leakage cases

Table 5 analysis of the preoperative risk factors
(predictors) of AL

Variables n (%) Leakage
group
(n=27)
The main presentation of leakage
Localized peritonitis 4 (14.8%)
Diffuse peritonitis 14 (51.8%)
Wound discharge 4 (14.8%)
Drain discharge 5(18.5%)
Radiology
Ultrasonography findings
Intra-peritoneal free fluid 22 (81.5%)
Intra-peritoneal collections 5(18.5%)
Computerized tomography findings
Free passage of the dye 3(11.11%)
Peri-anastomotic free fluid or collections 4 (14.8%)
Peri-anastomotic gas bubbles 3(11.11%)
Intra-peritoneal free fluid 10 (37.03%)
Intra-peritoneal collections 7 (25.92%)
Management of leakage
Conservative 9(33.3%)
Operative; 18 (66.7%)
Repair and loop stoma 4 (14.8%)
Exteriorization of leaking site 9 (33.3%)
Covering stoma only 5(18.5%)

Variables Univariate analysis Multivariate analysis
OR (95% Cl) P value RR(95% Cl) P value
Albumin 046 (0.35-1.23) 0.015%  237(1.823-3.94) 0.042*
Time setting 047 (0.25-0.98) 0.001* 2.26(293-3.72) 0.017*
of surgery
(elective/
emergency)
Covering 0.05 (0.02-0.46) 0.003* 1.31(0.76-2.302) 0.129
stomain

colonic cases

*significant p value < 0.05

detected in 37% and 25%, respectively. Two pieces of
research observed DM as an independent risk factor for
AL [19, 20]. Other results of literature, do not find dia-
betes to be a significant factor for AL [21]. In our study,
smoking was not a significant predictor for AL. this is in
contrast with several studies that have found that current
smoking status is an independent predictor [22, 23].

In our study, increased BMI was not a significant pre-
dictor for AL. This is in contrast with several types of
research [24, 25]. In our study, the duration of bowel
preparation was not associated with a decrease in the risk
of AL. This is in agreement with several trials that have
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Table 6 Analysis of the postoperative risk factors (early detection) of AL
mean=+SD Non_leakage group Leakage group P value
HR (B/min)
1st POD 96.04+15.74 95.73+£13.56 p=0274
2nd POD 95.52+10.38 97.42+£15.63 p=0.141
3rd POD 93.71+£11.17 103.63+£7.94 p=0.038*
4th POD 90.26 £6.86 105914812 p=0.011*
RR (cycle /min)
1st POD 20.73+1.86 2137+1.56 p=0483
2nd POD 19.624+0.38 21.87£1.63 p=0.137
3rd POD 19.02+£0.25 23.641+1.85 p=0.025*
4th POD 18384+047 26.38£0.95 p <0.0071**
CRP (mg/L)
1st POD 35.63+9.86 85.97£21.56 p<0.001**
2nd POD 81.97+£19.38 12046431.02 p <0.001**
3rd POD 107.024+27.25 200.73£44.2 p<0.001**
4th POD 10436+ 2847 205.27 £49.87 p <0.0071**
AUC Cut off point P value Sensitivity (%) Specificity (%) Accuracy
(%)
RR 0.921 29 0.001* 83 92 89
HR 0.895 118 0.002* 74 87 85
CRP 0.872 184.7 0.009* 82 88 85
*significant p value < 0.05; **highly significant p value < 0.001
ROC Curve 1o ROC Curve
0.8
064
E=S 2
3 % g
024
; : . 00+- : : : :
04 06 08 10 0.0 02 04 06 08 1.0
1 - Specificity 1 - Specificity
Fig. 1 Prediction of leakage with RR (Roc curve) Fig. 2 Prediction of leakage with HR (Roc curve)

reported omitting bowel preparation does not increase
the risk of AL [26, 27].

In a recent study, patient-related factors (male sex,
higher ASA score, COPD, previously infected wound,
steroid use, diabetes mellitus, and recent weight loss)
and surgery-related factors (open technique or prolonged
operation) were found to be independent predictors of
AL [15] which were in accordance with the literature
[17].

In the current study, The lower albumin levels, the
emergent time setting of surgery and the perforation
presence was shown (Table 5) as significant risk factors
for the presence of leakage, but after using multivariate
analysis for the three parameters, the emergency opera-
tion, and albumin level were the only independent risk
factors that revealed significance (p=0.017*, RR 2.26
(2.93-3.72); p=0.042*, RR 2.37(1.823-3.94)). This is
in accordance with another study where the emergent
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Fig. 3 Prediction of leakage with CRP (Roc curve)

setting of surgery is an independent predictor for AL
(RR 4-6, 95% C.I. 1-9 to 9-8) [3]. Other parameters in the
study failed to achieve a statistically significant predictive
value.

In the present study, the type of anastomotic technique
was not a predictor for the occurrence of AL. A signifi-
cantly increased rate of radiological leaks in the sutured
group was reported by a randomized control trial (RCT)
comparing stapled with sutured anastomosis [28].

In our study, the type of covering stoma was a depend-
ent predictor for AL, but with multi regression model
analysis, it was not an independent predictor for AL. The
same observation was reported with a recent RCT as the
leak rate was 5-5% in the defunctioned group compared
with 37-5% in the one with no stoma [29].

In this study, the nature of the disease whether benign
or malignant did not affect the occurrence of AL. This
was in accordance with Park et al. [30]where the nature
and the stage of the disease did not affect the incidence
of AL.

In our study, the operative time and the intraopera-
tive blood loss were not shown to be predictors for the
occurrence of AL. Our results came in agreement with
the literature that reported an increased length of hospi-
tal stay (13 vs 5 d; p<0.001), higher readmission (43.5%
vs 8.3%; p<0.001), and reoperation rates (p<0.001) in
patients with colectomy who had AL compared with
those who did not [31].

In this study, According to postoperative pathology,
types of pathological disease failed to achieve any signifi-
cant difference between the leakage and the non-leakage
group even MVO. Our protocol was to take a wide safety
margin to avoid impending ischemic segments as the
normal healing process of the anastomosis to take place,
it must have ample tissue perfusion [32].
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The current study evaluated the effect of AL on post-
operative outcomes. The same results were noted in
Patients in whom AL developed had a longer hospital
stay, more postoperative complications, a longer time for
the return of bowel functions, and higher readmission
rates [15].

According to the main presentation of AL, localized
peritonitis was detected in 4 cases (14.8%), diffuse peri-
tonitis was detected in 14 cases (51.8%), wound discharge
was detected in 4 cases (14.8%) and drain discharge was
detected in 5 cases (18.5%). This was in agreement with
the results from the literature reported that general peri-
tonitis is one of the most severe outcome for AL [33].

Different clinical presentations can be manifested with
AL ranging from abdominal discomfort, and fever, up to
severe sepsis. Altered sensorium with pulmonary abnor-
malities is commonly presented early in AL [34].

In this study, US and CT showed a significant diagnos-
tic ability to detect leakage as both of them were able to
detect all cases with leakage in the form of free fluid and
collection. Radiologic findings were frequently demand-
ing proper correlation with the clinical presentation.
When the radiologic studies appear to be negative, a high
index of suspicion should be maintained. As on the one
hand, one study found that the sensitivity for contrast-
enhanced CT scan is in the range of 50% in the setting
of a leak [35]. The overlapping of radiologic findings is
commonly encountered in patients with or without a
leak. Only loculated fluid with air was reported more fre-
quently in patients with AL [36].

In our study, the mean postoperative HR showed a sig-
nificant difference between the two groups on the 3rd
and 4th PODs (p=0.038, p=0.011). In the same way,
the mean RR revealed a significant difference between
the two groups on the 3rd and 4th PODs (p=0.025,
p<0.001). On the contrary, the number of WBCs and
body temperature did not show a significant difference
in the period of postoperative follow-up for 4 days. Our
findings were consistent with previous research which
found that fever and leukocytosis were not commonly
present, and when present manifested in the late PODs
[34].

In our study, Conservative treatment of the leakage was
done for 9 cases while the remaining 18 cases required
operations as follows; repair and loop stoma in 4 cases,
exteriorization of leaking site in 9 cases, and covering the
stoma in 5 cases. This was in agreement with Nikolian
et al. [37] who found that most of the cases diagnosed
with major AL underwent re-operative interventions.
Also, the reoperation rate for AL in our study is consist-
ent with previously published research [38].

Also, in this study, the mean serum levels of CRP
revealed a statistically significant difference between the
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cases with leakage and no-leakage beginning from the 1st
POD being higher in the cases with AL (p<0.001). Also,
in our study, all postoperative HR, RR, and CRP were sig-
nificant predictors for the occurrence of AL with a sensi-
tivity of 83%, 74%, and 82% respectively.

The modified DULK score of AL included; RR "20
breaths/min, clinical deterioration, abdominal pain
(other than wound pain), and CRP level ~ 250 mg/l. How-
ever, CRP is not sensitive to the detection of AL because
it may be increased with any other infection [7].

In our study, the analysis of different predictors of AL
on the 3rd day showed that the cut-off point in RR was 29
with 83% sensitivity and 92% specificity in prediction of
leakage, the cut-off point in RR was 118 with 74% sensi-
tivity and 87% specificity in prediction of leakage and the
cut-off point in CRP was 184.7 with 82% sensitivity and
88% specificity in prediction of leakage and all have sta-
tistically significant values.

The current study had some limitations, as it was only
a two-center study, and the sample size may be consid-
ered relatively small, which restricts the power of conclu-
sions. Also, the study included a heterogeneous group of
patients of small intestinal and colorectal surgery, since
anastomoses in these locations lead to different numbers
of leakage rates with different pathology. Moreover, they
have different pathophysiological pathways underlying
AL with different aetiological factors. Therefore, wide
further improvements are needed in other future stud-
ies. Large numbers of homogenous series are suggested
to confirm these results and proceed for establishing a
new score for prediction and early detection of AL.

Conclusion

The preoperative serum albumin level and emergency
operations are independent risk factors for anastomotic
leakage. Moreover, leakage should be suspected and pre-
dicted in cases with a high respiratory rate, heart rate,
and CRP levels.
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