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ABSTRACT

Objective: To validate the Dutch Leakage Score for early detection of anastomotic leak in colorectal surgeries involving bowel anastomosis.

Methods: Total 110 patients were enrolled after written informed consent during March 2021–October 2022 at a tertiary care hospital in Odisha. DLS 
was measured before surgery and on POD2, POD3, and POD6.

Results: Among the 110 patients, the AL rate was 16.4%. With respect to AL, DLS cutoff of 2.5 on POD2 had positive predictive value (PPV) of 53.10% 
and a negative predictive value (NPV) of 98.70%. DLS cutoff of 4.0 on POD3 had a PPV of 80.90% and a NPV 98.90%. DLS cutoff of 3.0 on POD6 had 
a PPV of 84.20% and a NPV of 96.70%.The most common day of AL was the fifth P.O.D (in seven patients) followed by sixth P.O.D (in five patients).

Conclusion: DLS is a good positive and excellent negative predictor of AL. DLS is an easy bedside assessment to gauge the likelihood of AL in the early 
post-operative period.
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INTRODUCTION

Intestinal anastomosis is a common major surgical procedure done in 
both elective and emergency settings and the outcome of which depends 
on parameters related to patient, disease, and operating technique.

Anastomotic leak is a serious complication of intestinal surgery that 
occurs when the surgery-created connection between the intestines 
leaks [1-5] . 

The rate of leakage can range from 1% to 12% following colorectal 
resections and from 10% to 14% in low rectal surgeries [6-12]. 
Anastomotic Leak is defined as a defect of continuity localized at the 
surgical site of the anastomosis, creating communication between 
intra-luminal and extra-luminal compartments after initial resection by 
The International Study Group of Rectal Cancer (ISREC) [13]. In 2020, 
an international expert panel of colorectal surgeons and researchers 
also recommended that the ISREC definition should be considered the 
generally accepted definition of colorectal AL [14].

The acute and rapid clinical deterioration of a patient with AL is 
preceded by non-specific signs and symptoms [15]. Fever, pain, 
tachycardia, purulent, or fecal content in the abdominal drain and ileus 
are the usual clinical signs and symptoms of AL. Radiographic signs are 
fluid collections or gas-containing collections. On re-exploration, there 
will be gross enteric spillage and anastomotic dehiscence. Laboratory 
marker such as leukocytosis, C-reactive protein (CRP), and serum 
procalcitonin can also be used [16,17].

Early diagnosis of leak can lead to early intervention and prevent 
the development of severe sepsis, but the often-subtle presentation 
may lead to delay. Therefore, various risk stratification systems have 
been proposed. The Dutch Leakage Score (DLS) (Table  1) uses easily 

accessible clinical parameters scorable on a daily basis. A  score of 
fewer than 4 points was considered negative while a score of 4 or more 
was considered positive. Patients with a higher score need additional 
investigations. The DLS was shown to reduce the delay in diagnosis of 
anastomotic leakage from a median of 4–1.5 days, with a concomitant 
reduction in mortality from 39% to 24% [15].

Aim of the study

The aim of the study was to validate the DLS for early detection of AL in 
colorectal surgeries involving bowel anastomosis.
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Table 1: Items scored and points given for DLS

General Fever >38°C 1
Heart Rate >100/min 1
Respiratory rate >30/min 1
Urinary production <30 ml/h or 700 mL/day 1
Mental status Agitation or lethargic 2
Clinical condition Deterioration 2

Local physical 
examination

Bowel obstruction Present 2
Gastric retention Present 2
Fascial dehiscence Present 2
Abdominal pain, 
other than wound 
pain

Present 2

Lab 
investigation

Signs of infection ≥5% increase in TLC or 
CRP

1

Kidney function ≥5% increase in urea or 
creatinine

1

Diet Nutritional status Tube feeding/TPN 1/2
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METHODS

Place of study
The prospective and observational study was conducted at SCB Medical 
College and Hospital, Cuttack after obtaining ethical clearance from the 
Ethical Committee of the institute.

Study period
The present study was undertaken from March 2021 to October 2022.

Inclusion criteria
All consecutive patients undergoing elective or emergency colorectal 
surgery with resection and anastomosis were enrolled.

Exclusion criteria
Patients with stoma at the time of surgery were excluded from the study.

Sample size
A total of 110  patients who met inclusion criteria and gave written 
informed consent were enrolled.

A detailed clinical history was taken and physical examination was 
performed. Patients were evaluated preoperatively with routine 
hematological and radiological investigations needed for the surgery.

Intraoperative details such as duration of surgery, amount of blood 
loss, and type of incision were noted. All the patients underwent open 
surgery with hand-sewn anastomosis.

On each consecutive post-operative day, the following parameters 
were recorded: temperature, heart rate, respiratory rate, urine output, 
mental status (normal, agitated, or lethargic), clinical condition 
(deteriorating, stable, or improving), local physical examination (signs 
of bowel obstruction, gastric retention, abdominal wound dehiscence, 
and abdominal pain), laboratory investigation (leukocyte count, CRP, 
urea and creatinine), and nutritional status (normal diet, tube feeding, 
or total parenteral nutrition). The DLS was measured before surgery 
and on POD2, POD3, and POD6.

The primary end-point was anastomotic leakage. Anastomotic leakage 
was defined as either clinically apparent leakage (such as fecal discharge 
from drains or abdominal wound) or radiological or surgically proven 
leakage. Diagnostic procedures were only performed if indicated.

Statistical analysis
Quantitative values are expressed as mean (SD) or median values, 
with ranges and 95% confidence interval. Categorical data are shown 
with percentage frequencies. Differences in continuous variables were 

Fig. 1: Pre- and post-operative values of Dutch Leakage Score 
according to the presence or absence of anastomotic leak

Fig. 2: Area under the receiver operating characteristic curve for anastomotic leakage for DLS and CRP – (a) pre-operative (b) POD2 (C) 
POD3 and (d) POD6
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analyzed with the Mann–Whitney U test. AUC values were calculated for 
DLS on POD2, POD3, and POD6. With respect to the primary endpoint 
of AL, optimal cutoff points for DLS were obtained by applying Youden’s 
index (sensitivity + specificity − 1), choosing AUC values where the 
index was maximal. Negative (NPVs) and positive (PPVs) predictive 
values were also calculated. All patients with AL as defined above and 
with values of the potential predictors (DLS, CRP) above the cut-off 
point were considered to be true positives, and all patients without 
AL and with potential predictor values below the cutoff point were 
considered true negatives.

RESULTS

Of the 110 patients enrolled in the study, 67 patients (60.9%) were male 
while the remaining 43 patients (39.1%) were females. The age of the 
patients ranged from 21 to 75 years. The mean age was 50.4 years. Most 
common age group undergoing colorectal resection and anastomosis 
in this study population is between 51 and 60 years with 35 patients 
(32%), followed by 28 patients (25%) in the age group of 41–50 years. 
33 patients (30%) were operated in elective manner. Rest 77 patients 
(70%) were operated in emergency due to Acute Intestinal Obstruction 
or following trauma.

Out of the 110  cases operated, 18  cases had AL postoperatively. 
Incidence of AL in the study population is 16.4% (9% for elective 
cases and 19% for emergency cases). Out of the 18 patients with AL, 
14  patients (77.8%) were male. The other 4  patients (22.2%) were 
female. The mean age of the patients with AL was 55  years in the 
study population. The mean age in the male patients was 55.4  years 
and in the female patients was 53 years. AL occurred most commonly 
in patients with left-sided Colo-colonic anastomosis. Most common 
associated diagnosis was sigmoid volvulus (seven patients) followed 
by obstructed inguinal hernia (four patients). The most common day 
of AL was the fifth P.O.D (in seven patients) followed by sixth P.O.D (in 
five patients). Out of the 18  patients with AL, 14  patients recovered 
and were discharged. Thirteen patients had a low output fistula and 
were managed conservatively. One patient was reoperated and an end 
stomy was done. The average P.O.D of discharge in these patients was 
16.2 days. Out of the 18 patients, four patients died. The most common 
cause of death was septicemia.

Analysis of DLS to predict AL
The mean pre-operative DLS was 1.94 S.D 1.16 (AL present) versus 
mean of 1.4 S.D 1.08 (AL absent). The mean DLS on POD2 was 3.28S.
D0.57 (AL present) versus mean of 1.83 S.D 0.69 (AL absent). The 
mean DLS on POD3 was 7 S.D 1.85 (AL present) versus 0.64S.D1.18 

(AL  absent). The mean DLS on POD6 was 5.44S.D2.43 (AL present) 
versus mean of 0.24 S.D 1.19 (AL absent) (Fig. 1 and Table 2).

The AUC for the pre-operative DLS is 0.647 with optimal cutoff value of 
1.50. However, it is not statistically significant (p=0.049). The PPV was 
20.3% and NPV was 90.2% (Fig. 2 and Table 3).

The AUC for the POD2 DLS is 0.927 (p<0.001) with optimal cutoff value 
of 2.50. The PPV was 53.10% and NPV was 98.70% (Fig. 2 and Table 3).

The AUC for the POD3 DLS is 0.990 (p<0.001) with optimal cutoff value 
of 4. The PPV was 80.9% and NPV was 98.9% (Fig. 2 and Table 3).

The AUC for the POD6 DLS is 0.977 (p<0.001) with optimal cutoff value 
of 3.0. The PPV was 84.2% and the NPV was 96.7% (Fig. 2 and Table 3).

DISCUSSION

Incidence of anastomotic leak in our study population is 16.4% but in 
a study done by Martin G et al. [18] the rate of AL was 12% with an 
associated mortality of almost 17%.

In our study The AUC for the POD2 DLS is 0.927 (p<0.001) with optimal 
cut-off value of 2.50.The AUC for the POD3 DLS is 0.990 (p<0.001) with 
optimal cut-off value of 4. The AUC for the POD6 DLS is 0.977 (p<0.001) 
with optimal cut-off value of 3.0. The DULK-score, evaluated in the study  
done by Martin G et al.[18]  was useful, and statistically significant (P < 
0.01) between days 1 and 7 post-operatively,with an AUC of 0.83 during 
the first four days of surveillance.A DULK-score > 3 was predictive of 
AL with a sensitivity of 91.7% and a negative predictive value of 98%.

CONCLUSION

Anastomotic leak is usually clinically detected by post-operative day 
5-7 by presence of intestinal contents in drain or at surgical sites or 
detected radiologically. It can rapidly progress and cause peritonitis 
and septicaemia and is associated with increased morbidity and 
mortality. The DLS is a good positive and excellent negative predictor 
of AL A value of ≥2.5 On POD2 and ≥4 on POD3 should raise the 
suspicion of anastomotic leakage in the near future and the patient 
can be subjected to additional investigations.  The DLS has a PPV of 
53.1% on POD2 and 80.9% on POD3. The DLS has a NPV of 98.7% on 
POD2 and 98.9% on POD3.Being an inexpensive, easy to apply and can 
be donr in any hospital setting In our study we only focussed on DLS 
method for early diagnosis of AL but other methods such as the CRP 
and procalcitonin levels should be explored. 

Table 2 : Pre‑ and post‑operative values of DLS and according to the presence or absence of anastomotic leak

Anastomotic Leakage

Variable Time Present Absent Mann Whitney U test z p

Mean SD Mean SD
Dutch leakage score Pre–operative 1.94 1.16 1.4 1.08 584.5 –2.1 0.03

POD2 3.28 0.57 1.83 0.69 120.5 –6.07 <0.001
POD3 7 1.85 0.64 1.18 16.5 –7.07 <0.001
POD6 5.44 2.43 0.24 1.19 37.5 –8.98 <0.001

Table 3: ROC curve analysis

Area under the curve

Test result variable (s) Area Std. Error Significance 95% confidence interval

Lower bound Upper bound
DLS Pre‑operative 0.647 0.077 0.049 0.497 0.797
DLS POD2 0.927 0.029 <0.001 0.870 0.984
DLS POD3 0.990 0.007 <0.001 0.976 1.000
DLS POD6 0.977 0.013 <0.001 0.951 1.000
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for early diagnosis of anastomotic leakage. It favours early re-
intervention, improves prognosis and survival, decreases hospital stay 
and health care costs.
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