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abstraCt

background
Timely diagnosis of anastomotic leakage after colorectal surgery and adequate treatment 
is important to reduce morbidity and mortality. Abdominal computed tomography (CT) 
scanning is the diagnostic tool of preference, but its value may be questionable in the 
early postoperative period. The accuracy of CT scanning for the detection of anastomotic 
leakage and its role in timing of intervention was evaluated.

methods
A systematic literature search was performed. Relevant publications were identified from 
four electronic databases between 1990 and 2011. Inclusion criteria were human studies, 
studies published in English or Dutch, colorectal surgery with primary anastomosis, and 
abdominal CT scan with reported outcome for the detection of anastomotic leakage. 
Exclusion criteria were cohort of fewer than five patients, other gastrointestinal surgery, 
no anastomosis, and radiological imaging other than CT.

results
Eight studies, including 221 abdominal CT scans, fulfilled the inclusion criteria. Overall, the 
methodological quality of the studies was poor. The overall sensitivity of CT scanning to 
diagnose leakage was 0.68 (95% confidence interval 0.59–0.75) for colonic resection. Data 
on the sequelae of false-negative CT scanning was not available.

Conclusion
There is limited good-quality evidence to determine the value of CT scans in the detection 
of anastomotic leakage. To prevent delay in diagnosis and appropriate treatment of anas-
tomotic leakage, the relatively low sensitivity of CT scanning must be taken into account.
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intrOduCtiOn

The most feared complication after colorectal surgery is anastomotic leakage. This severe 
complication can be life-threatening if not rapidly and correctly diagnosed and treated. 
Emergent reoperation is generally necessary. Mortality rates due to anastomotic leakage 
are ranging from 7.5 to 39% in the literature.1-9 In an effort to reduce leakage rates many 
studies have focused on identifying patients at risk for the postoperative development of 
anastomotic leakage.2-6,10-15 But despite these high numbers of studies concentrating on 
preventing anastomotic leakage, the reported incidence remains as high as 28%.1-8,10-12,16-26 
Given the fact that we have not yet achieved full understanding of the pathophysiology 
of anastomotic failure, the issue of adequate and timely diagnosis of leakage needs atten-
tion.

Anastomotic leaks may present abruptly and with very clear clinical signs not requir-
ing diagnostic imaging. The majority of patients, however, present with more subtle and 
confusing symptomatology. When these subtle symptoms are added up into a clinical 
probability score of anastomotic leakage the delay in diagnosis may be reduced.9 Still, the 
actual diagnosis of leakage often requires further non-invasive studies. The preferred im-
aging tool for the detection of anastomotic leakage is abdominal computed tomography 
(CT), because it provides a more precise image of the anastomosis and peri-anastomotic 
structures compared with conventional radiology. In addition, CT scanning may also be 
useful in detecting other postoperative sequelae, such as intra-abdominal abscesses 
or haematoma’s mimicking the symptoms of leakage.6,16,27 Conversely, the results of CT 
scanning can be inconclusive leading to false-positive or false-negative outcomes with 
a subsequent delay in diagnosis or unnecessary reoperations in patients without anasto-
motic leaks.28

The primary aim of this systematic review was to determine the accuracy of postop-
erative abdominal CT scans in detecting anastomotic leakage after colorectal surgery 
in patients suspicious of leakage. The role of CT scanning in the timing and outcome of 
intervention was evaluated.

material and methOds

The standard guidelines outlined in the Cochrane Handbook for Systematic Interventions 
(version 5.1.0) and the Preferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) statement were used for this review.29,30
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search strategy and study selection
A systematic search for all English and Dutch language literature from 1 January 1990 to 
31 December 2011 was performed in four biomedical bibliographical databases: Embase, 
MEDLINE, Pubmed and the Cochrane Library. Search terms in Embase and MEDLINE 
were all textwords on ‘colorectal surgery’ AND ‘CT scan’ AND ‘anastomotic leakage’ in title, 
abstract and medical subject heading (MeSH). The Cochrane Library search terms were 
restricted to title, abstract and keywords.

All titles and abstracts of studies identified were screened independently by three 
authors (DB, VNNK and NT) to assess eligibility. All cross-references were screened for 
potentially relevant studies not identified by the initial literature search.

Inclusion criteria were: human studies; studies published in English or Dutch; any colorec-
tal surgery with primary anastomosis; abdominal CT scan as diagnostic tool in the postop-
erative period for the detection of anastomotic leakage; reported outcome of abdominal 
CT scan.

Exclusion criteria were: small cohort studies (<5 patients; case reports); study protocols; 
gastrointestinal surgery other than colorectal surgery or without anastomosis, radiological 
imaging other than CT scan. Any duplicate studies were excluded. When multiple publica-
tions from institutions reporting the same cohort were found, only the most recent and 
complete articles were included. The flow chart of study selection is summarized in figure 
1. The final decision on eligibility was reached by consensus.

figure 1. Flow chart of the study selection according to the PRISMA Statement30
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Quality of included studies
The methodological quality of each included study was assessed using the Oxford Centre 
for Evidence-Based Medicine levels of evidence.31 Non-randomized trials were analyzed 
for evidence of bias, in particular selection, observer and reporting bias. All assessments 
and grading were undertaken independently by two reviewers, with disagreement re-
solved by discussion and consensus with the third author.

data extraction
The following data if available, were extracted from the included studies: study details, 
number of patients who underwent colorectal surgery, surgical procedure, definition 
of anastomotic leak, incidence of anastomotic leak, indication and timing of diagnostic 
examination and report, timing of diagnosis, timing of (re)intervention, delay in diagnosis 
and intervention after a positive or negative outcome of a CT scan, sensitivity, specificity, 
accuracy, false-positive and false-negative results of abdominal CT scan in diagnosing 
postoperative anastomotic leakage, and mortality.

data analysis
All available data were extracted and pooled into a separate database. Sensitivity, specific-
ity, positive and negative predictive value with 95% confidence intervals were calculated 
whenever possible. The data were analyzed with SPSS statistical software (SPSS Statistics 
Version 17.0, Inc., Chicago, Illinois, USA). Meta-analysis was not performed because of the 
heterogeneity between studies in terms of design and data reporting.

results

After exclusion of overlapping studies 53 abstracts were screened (figure 1). Of these, 34 
were excluded for the following reasons: articles not written in English or Dutch (8), case 
reports (4), study protocol (1), animal studies (3), no colorectal surgery or abdominal CT 
scan (16), no full text available (2) were excluded.

The full text of 19 remaining articles was analyzed, of which eleven articles were excluded 
for the following reasons: preoperative abdominal or pelvic CT scans (2)32,33; no available 
data on abdominal or pelvic CT scans (6)8,21,25,34-36; imaging studies for the diagnosis of 
other complications than anastomotic leakage (2)37,38; other procedure than colorectal 
surgery (1).39 The remaining eight articles were included in the present systematic 
review.6,16,23,24,27,28,40,41 Three studies were prospective non-controlled case series and five 
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were retrospective non-controlled case series. Characteristics of the included studies are 
summarized in table 1a and 1b.

table 1a. Characteristics of included studies

reference Year Country Period design sample size

Alves et al.6 1999 France 1990-1997 R 655

Eckmann et al.27 2004 Germany 1992-2000 R 306

Nicksa et al.24 2004 USA 1997-2004 R 36

Nesbakken et al.23 2005 Norway 4 years P 56

Hyman et al.16 2007 United Kingdom 1995-2004 P 1031*

Doeksen et al.40 2008 Nether-lands 2000-2005 R 429

Khoury et al.28 2009 Israel 1998-2006 R 32*

Kanellos et al.41 2010 Greece 1990-2009 R 170

* Only colorectal patients; AL, anastomotic leakage; R, retrospective; P, prospective.

table 1b. Characteristics of included studies

reference definition 
al

al confirmed by incidence al 
(all pt)

imaging study

Alves et al.6 Yes Reoperation. 6% (39/655) Abd. CT scan (3); water soluble 
contrast radiography (18); both (6).

Eckmann et al.27 Yes CT scan, 
sigmoidoscopy, 
contrast enema 
radiography.

9.8% (30/306) Abd./ pelvic CT scan, 
sigmoidoscopy, contrast enema 
radiography.

Nicksa et al.24 Yes Relaparotomy. 100% (all pt) Abd. CT scan (27), water soluble 
contrast radiography (18).

Nesbakken et al.23 Yes Reoperation, 
endoscopy (>3 
months)

17.9% (10/56) Abd. CT scan (47), contrast 
radiopgraphy (56), endoscopy.

Hyman et al.16 Yes Imaging, reoperation. 3.1% (31/1013) Abd. CT scan (19), contrast enema 
radiography (10).

Doeksen et al.40 No Reoperation, clinical 
(transanal drainage of 
pus, palpable defect).

15.9% (68/429) Abd. CT scan (27), water soluble 
contrast radiography (40), both 
(24).

Khoury et al.28 Yes Reoperation. 100% (all pt) Abd.CT scan (24).

Kanellos et al.41 Yes CT scan, surgery. 8.2% (14/170) Abd./pelvic CT scan (14).

AL, anastomotic leakage; CT, computed tomography; Abd, abdominal; pt, patients.

Quality of included studies
All included studies were observational studies. Based on the Oxford Centre for Evidence-
Based Medicine these studies were graded as level 3 or 4. Most studies included small 
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numbers of CT scans. In six studies a total of 30 or fewer CT scans were performed. Only 
two larger studies described the results of false-positive, false-negative and true-negative 
CT scans19,39 Definitions to define anastomotic leakage, both clinically and radiologically, 
varied widely between studies, making pooling of data impossible.

Patient characteristics
The eight studies included a total of 2715 patients who underwent colorectal surgery. The 
incidence of anastomotic leakage could be extracted from six studies and ranged from 
3.1% to 17.9% with an overall incidence of 7.3% (192/2629).6,16,23,28,40,41 In the remaining 
two studies only patients with anastomotic leakage were included and were therefore 
excluded from calculation of the overall incidence.24,27 The majority of patients were oper-
ated for malignant disease. Five studies included different types of colectomies6,16,24,28,40, 
whereas in three studies all patients underwent (lower) anterior resection for sigmoid or 
rectal cancer.23,27,41 Patient characteristics and procedures are summarized in table 2a and 
2b.

table 2a. Patient characteristics

reference male/
female

age elective/
urgent

aetiology (all patients)

Alves et al.6 NR NR Elective Colorectal carcinoma, Crohn’s disease, 
ulcerative colitis, diverticulitis, benign polyp, 
miscellaneous.

Eckmann et al.27 Male (67%);
Female (33%)

Mn 67 yrs Elective Rectal cancer

Nicksa et al.24 Male (50%);
Female (50%)

Mn 55 yrs
(22-82)

NR Colorectal cancer, diverticulitis, ulcerative 
colitis, Crohn’s disease, other.

Nesbakken et al.23 NR NR NR Rectal carcinoma.

Hyman et al.16 NR NR NR NR

Doeksen et al.40 NR NR NR NR

Khoury et al.28 NR NR NR Gastro-intestinal tract surgery and 
postoperative anastomotic leakage.

Kanellos et al.41 Male (79%); 
Female (21%)

Mn 66 yrs
(54-78)

Elective / 
urgent

Rectal cancer

Age in mean (Mn) or median (Md) years (yrs) with range. NR, not reported.

Postoperative results of Ct scan
A total of 221 abdominal or pelvic CT scans were performed to detect postoperative 
anastomotic leakage. Indication for the CT scan was clinical suspicion of anastomotic leak-
age in all but one study; in this study CT scanning was routinely performed in one study 
on postoperative day 6-10.23 Table 3 (a and b) shows the outcomes of postoperative CT 
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scans. The radiological criteria for the CT diagnosis of anastomotic leakage were not speci-
fied6,16,27,41 or varied widely23,24,28 (table 4). Likewise, the clinical definitions of anastomotic 
leakage were not-mentioned or differed greatly (table 5).

accuracy of postoperative abdominal Ct scans
The overall sensitivity of CT scanning to detect anastomotic leakage, calculated for all 
studies combined, was 0.68 (95% CI 0.59-0.75). The specificity could be calculated from 
two studies only, because these studies reported false positive results of the CT scanning 
at relaparotomy, and was 1.00 (95% CI 0.89-1.00) and 0.78 (95% CI 0.57-0.91), respec-
tively.23,40 When analyzing the three studies with only rectal resections separately23,27,41, 
the sensitivity of CT scanning with administration of rectal contrast for the detection of 
anastomotic leakage was 0.92 (95% CI 0.80-0.97) with 47 true-positive and 4 false-negative 
CT outcomes.

table 2b. Patient characteristics

reference surgical procedure
(all patients)

anastomosis hand-
sewn
vs stapled

diverting 
stoma

Alves et al.6 Right or left hemicolectomy, transverse or (sub)
total colectomy, anterior resection.

E-E, E-S,
S-E, S-S.

Hand-
sewn; 
stapled.

No

Eckmann et al.27 Low anterior resection E-E Stapled No

Nicksa et al.24 Reoperation for LGAL (right or left 
hemicolectomy, ileocolectomy, ileostomy 
closure, sigmoidectomy, low anterior resection).

NR NR No

Nesbakken et 
al.23

TME, PME. E-E, S-E
(reservoir)

NR Yes (45%).

Hyman et al.16 Anastomosis: Colocolic, ileocolic, colorectal, 
ileorectal, ileoanal, coloanal.

NR NR No

Doeksen et al.40 Ileocolonic resection, right or left 
hemicolectomy, transverse or sigmoidal or 
(sub)total colectomy, low anterior resection, 
restore colonic continuity.

E-E, E-S,
S-E, S-S.

NR NR

Khoury et al.28 Right hemicolectomy, left hemicolectomy/
sigmoidectomy, (sub)total colectomy, rectal 
resection.

NR NR NR

Kanellos et al.41 Low anterior resection NR Hand-
sewn; 
stapled.

NR

NR, not reported; E-E, end-to-end; E-S, end-to-side; S-E, side-to-end; S-S, side-to-side; vs, versus; AL, anastomotic 
leakage; pt, patients; TME, total mesorectal excision; PME, proximal mesorectal excision; LGAL, lower gastroin-
testinal anastomotic leak.
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table 3a. Results postoperative CT scans

reference included 
Ct scans

indication 
Ct scan

Contrast time interval prim. 
operation - Ct scan

time interval Ct scan - re-
intervention

Alves et al.6 9 Clinical NR Mn 8 days (4-25) * No delay

Eckmann et al.27 30 Clinical Rectal NR NR

Nicksa et al.24 27† Clinical Oral, rectal, 
intravenous

NR Mn postoperative day 10,1 
(2-50).

Nesbakken et 
al.23

47 Clinical; 
routinely 
day 6-10

Gastrografin 
enema

NR NR

Hyman et al.16 19 Clinical NR Mn 16 days * NR

Doeksen et al.40 51 Clinical Oral, 
intravenous

Mn 7 days (1-49) * < 24 hr with positive CT scan

Khoury et al.28 24 Clinical Oral, rectal NR < 72 hr after CT scan; Mn post-
operative day 7,3 (SD 4,4).

Kanellos et al.41 14 Clinical Rectal NR Mn postoperative day 6,8 
(5-8).

CT, computed tomography; NR, not reported; Mn, mean; SD, standard deviation. Time interval in days (range).
† Total number of positive CT scans and high probability CT scans for anastomotic leakage or negative CT scans 
and low probability CT scans for anastomotic leakage and calculated sensitivity.
* Both CT scan and water-soluble contrast radiography.

table 3b. Results postoperative CT scans

reference anastomotic 
leakage and 
pos. Ct scan

anastomotic 
leakage and 
neg. Ct scan

sensitivity
(Ci 95%)

Other results

Alves et al.6 8 1 0.89 (0.51-0.99) No

Eckmann et al.27 29 1 0.97 (0.81-0.99) No

Nicksa et al.24 4 (13†) 23 (14†) 0.15 (0.05-0.35)
† 0.48 (0.29-0.68)

No

Nesbakken et al.23 4 3 0.57 (0.20-0.88) Specificity: 1.00 (CI 0.89-1.00)
PPV: 1.00 (CI 0.40-1.00)
NPV: 0.96 (CI 0.80-0.98) 
Accuracy: 0.94

Hyman et al.16 17 2 0.89 (0.67-0.98) No

Doeksen et al.40 13 11 0.54 (0.34-0.74) Specificity: 0.78 (CI 0.57-0.91)
PPV: 0.68 (CI 0.44-0.86)
NPV: 0.66 (CI 0.49-0.84)
Interobserver variability: 10%

Khoury et al.28 4 (13†) 3 (11†) 0.54 (0.20-0.88)
† 0.57 (0.33-0.74)

No

Kanellos et al.41 14 0 1.00 (0.73-1.00) No

CT, computed tomography; PPV, positive predictive value; NPV, negative predictive value; CI, 95% confidence 
interval.
† Total number of positive CT scans and high probability CT scans for anastomotic leakage or negative CT scans 
and low probability CT scans for anastomotic leakage and calculated sensitivity.
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delay of adequate intervention after false negative Ct scans
Reviewing and pooling the data of the eight included articles, only one study28 reported 
on the delay of treatment after false negative CT scanning (i.e. over 24 hours of delay in 
24.4% of the patients). However, the consequences of this delay in appropriate treatment 
were not addressed in this study.

disCussiOn

Given the widespread use of CT scanning in detecting complications in the postoperative 
course after colorectal surgery, and given the high numbers of patients undergoing this 
type of surgery annually worldwide, there is a stunning paucity of data concerning the 
accuracy of CT scanning in the detection of anastomotic leakage following colorectal 
surgery. In the present systematic review only eight studies, all of moderate methodologi-
cal quality were eligible for analysis. Even by combining all 2715 patients in these eight 
studies, a total number of only 221 abdominal CT scans remain. The calculated overall 
sensitivity of CT scanning for the detection of anastomotic leakage proved to be 0.92 
(95% CI 0.80-0.97) after rectal resections and appears to be as low as 0.68 (95% CI 0.59-
0.75) after colorectal surgery.

table 4. Radiological criteria for the CT diagnosis of anastomotic leakage

reference Positive for al high probability low 
probability

negative / 
normal

Alves et al.6 NR NR NR NR

Eckmann et al.27 NR NR NR NR

Nicksa et al.24 Extraluminal contrast or clear 
extravasation from the suture line.

Large amounts of free 
intraperitoneal fluid or 
extraluminal free air.*

NR NR

Nesbakken et 
al.23

Extraluminal collection of contrast 
medium, presence and location of 
air bubbles in the pelvis.

NR NR NR

Hyman et al.16 NR NR NR NR

Doeksen et al.40 Contrast outside bowel lumen, 
perianastomotic fluid collections, 
air directly near the anastomosis, 
pneumoperitoneum > 1 wk 
postoperatively.

NR NR NR

Khoury et al.28 Extraluminal contrast. Large amount of free 
intraperitoneal air or 
fluid.

Low amount 
of air or fluid.

No findings.

Kanellos et al.41 NR NR NR NR

AL, anastomotic leakage; NR, not reported; wk, week. * Described as ‘descriptive positive’.
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Although CT scanning has an undisputed role in the diagnosis of major sequelae follow-
ing abdominal surgery such as detection of fluid collections, intra-abdominal abscesses 
or hematoma’s6,27, the accuracy of abdominal CT scanning in the diagnosis of anastomotic 
leakage was found to be surprisingly low. Additionally, the accuracy of CT scanning in the 
early postoperative period, within the first few days after surgery may even be lower when 
compared to a CT scan more than a week after surgery. Two studies by DuBrow et al and 
Matthiessen et al showed that patients with and without anastomotic leakage have com-
parable postoperative CT-features, especially in the early postoperative period.35,43 Large 
air-fluid collections, anterior displacement of the rectum and extravasation of enteral 
contrast material (“double rectum sign”) are CT signs of failure of the anastomosis43, but 

table 5. Clinical definition of anastomotic leakage

reference Consideration or indication of anastomotic leakage Confirmed by

Alves et al.6 Clinical: pus or fecal discharge from the drain, pelvic abscess, 
peritonits, discharge of pus per rectum.

Relaparotomy.

Eckmann et al.27 Consideration: Pelvic pain, fever or leukocytosis.
Indication: Feculent substances from the pelvic drain.
Major leaks: peritonitis and septicemia due to leakage, 
necessary surgical intervention.
Minor leaks: small amount of extravasation accompanied by 
less dramatic clinical signs, no sepsis. Treated with transanal 
lavage or CT-guided abscess drainage.

Abdominal and pelvic CT 
scan with rectal contrast 
enema, contrast enema 
radiography, flexible 
sigmoidoscopy.

Nicksa et al.24 Clinical anastomotic leak confirmed at relaparotomy. Relaparotomy.

Nesbakken et al.23 Clinical and imaging (the presence of an extraluminal 
collection of contrast medium, air bubbles in the pelvis).
Subclinical leak: an asymptomatic leak during hospital stay.

Relaparotomy, endoscopy 
3 months after surgery.

Hyman et al.16 Clinical and imaging. Including postoperative fistulas 
communicating with the surgical anastomosis and 
postoperative abscesses with extravasation of enteric 
contrast, significant peri-anastomotic air, communication 
with the anastomosis.

Imaging and surgery.

Doeksen et al.40 Clinical. Relaparotomy, transanal 
drainage of pus or as 
palpable defect identified 
at digital examination.

Khoury et al.28 Enteral content in the peritoneal cavity combined with 
documented anastomotic dehiscence or missed enteral 
injury, necessary surgical intervention.

Surgery.

Kanellos et al.41 Pelvic pain, unexplained pyrexia, tachycardia, leucocytosis, 
symptoms simulating an acute cardiorespiratory event, fecal 
discharge from the drain, septicemia, peritonitis.
Major leaks: peritonitis, septicemia, necessary surgical 
intervention.
Minor leaks: small amount of extravasations accompanied by 
mild clinical signs, no sepsis, conservative treatment.

Abdominal and pelvic CT 
scan with rectal contrast 
enema or surgery.
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accumulation of reactive peritoneal effusion and pneumoperitoneum are also common 
findings following colorectal surgery.35,44 This indicates that the timing of CT scanning may 
influence the accuracy in detecting anastomotic leakage.

The documented delay of re-intervention in patients with a false-negative CT scan is, 
notwithstanding the varying quality of the studies, most relevant and worrisome and 
constitutes a revolving and daily challenge for the clinician.28,34,40 It seems appropriate to 
rephrase the question of the accuracy of CT scanning into ‘what should be the clinical 
consequence of a negative CT scan in the patient suspected of anastomotic leakage’. It is 
imperative to know how to increase the probability of a suspected anastomotic leak when 
CT-outcomes are insufficient. Therefore the following four issues need elaboration.

First: What is the additional value of clinical parameters when combined with findings 
of abdominal CT scans? Several clinical factors associated with an increased risk for 
anastomotic leakage have been described in the literature, including pelvic pain, fever, 
tachycardia, oliguria, transit disturbances, increased C-reactive protein (CRP), leukocytosis, 
renal failure and large amounts of abdominal drain fluid.6,27,34,35,41 A variable combination 
of these parameters is associated with an increased likelihood of anastomotic leaks.6,34 
A scoring system combining both clinical and radiological criteria for the detection of 
anastomotic leakage does not yet exist, but may be helpful in increasing the accuracy of 
CT scanning in these patients.

Second: In case of a negative CT scan, should we perform other, additional radiological 
imaging, i.e. contrast studies? Reported sensitivity and specificity figures of contrast 
studies vary, ranging from superior24,40 to inferior6,16 to similar to abdominal CT scans.23,27 
Possibly

Third: Should we repeat abdominal CT scans? Matthiessen et al demonstrated that over 
time peri-anastomotic fluid increased in patients with anastomotic leakage, as demon-
strated on repeated CT scan seven days after surgery.35 The fact that timing of CT may be 
an important factor in the accuracy of imaging in the diagnosis of anastomotic leakage 
has also been suggested by others.40,42 However, repeated CT scanning is only an option 
if the clinical condition of that individual patient would allow a delay in diagnosis and 
subsequent treatment.

Finally: Should we perform relaparotomy anyway in a patient with high clinical suspicion 
of anastomotic leakage and negative imaging? Moreover, should we not waste time by 
arranging, performing and interpreting a CT scan? Doeksen et al demonstrated that anas-



91

Review: CT and anastomotic leakage after colorectal surgery

6

tomotic leakage was found in 52% of the patients who underwent relaparotomy despite 
a negative radiological examination.40 This means that in one of two patients with the 
clinical suspicion of an anastomotic leak and negative imaging, anastomotic leakage may 
be present. Clinical decision remains of utmost importance in the individual patient and 
should therefore not depend on one specific clinical or additional diagnostic factor. The 
pre-test chance of the presence of anastomotic leakage based on a combination of mul-
tiple parameters may help in adequate decision making. Watchful waiting with the risk of 
higher morbidity and mortality by delaying the diagnosis when anastomotic leakage is 
present should be outweighed against the morbidity of a relaparotomy.

A limitation of the present systematic review is that pooling of data was problematic for 
several reasons. First, data reported between studies varied widely. Second, the studies 
reviewed included only a small number of patients. In addition, patient populations 
between studies were heterogeneous. Third, the gold standard (i.e. relaparotomy) was, 
as expected, not routinely performed in all studies. Finally, a wide variety of clinical and 
radiological criteria were used to define anastomotic leakage. For instance, the lowest 
sensitivity of CT scanning (0.15) was observed in a study by Nicksa et al who used strict 
criteria to define anastomotic leakage24; after reviewing their ‘negative CT scans’ when 
using other criteria for anastomotic leakage (large amounts of fluid or air in the peritoneal 
cavity, but without extravasation of contrast), their sensitivity of CT scanning increased 
and tripled up to 0.48. Despite the fact that a standardized definition for anastomotic leak-
age was proposed by the UK Surgical Infection Study Group (SISG) in 199142, a review by 
Bruce et al ten years later (2001) still identified 29 different definitions of anastomotic leak-
age after lower gastrointestinal surgery.26 This is in accordance with our findings because 
none on the studies included used the same definition. Therefore, a plea could be made 
for an update of the standardized definition for anastomotic leakage using well-defined 
clinical and radiological criteria which should then be adhered to in future clinical trial and 
reports. In light of all the limitations mentioned, the outcome of this systematic review 
should be interpreted with caution.

COnClusiOn

In conclusion, timely and correct diagnosis and treatment of anastomotic dehiscence 
after colorectal surgery remains to be a major challenge. We should be aware of the little 
and poor quality evidence concerning the value of the CT scan in diagnosing this most 
important and feared complication. Despite, the available evidence shows a low sensitiv-
ity. In order to come to a unified reporting of outcome, we need standardized clinical and 
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radiological criteria to define anastomotic leakage. Results of future well designed and 
large prospective studies should be awaited before any harsh conclusions on the accuracy 
of CT scanning for diagnosing anastomotic leakage can be drawn. Until then, a negative 
CT scan does not rule out anastomotic dehiscence and, in our opinion, watchful clini-
cal monitoring of the patient is as valuable as diagnostic imaging studies in the proper 
management of this severe complication.
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