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Summary
Background:

After gastrectomy or esophagectomy, esophagogastrostomy and esophagojejunostomy are
commonly used for reconstruction. Water-soluble contrast swallow is often used as a routine
screening to exclude anastomotic leakage during the first postoperative week. In this retrospective
study, the sensitivity and specificity of oral water-soluble contrast swallow for the detection of
anastomotic leakage and its clinical symptoms were analysed.

Material/Methods:

Records of 104 consecutive total gastrectomies and distal esophagectomies were analysed. In all
cases, upper gastrointestinal contrast swallow with the use of a water-soluble contrast agent
was performed on the 5th postoperative day. Extravasation of the contrast agent was defined as
anastomotic leakage. When anastomotic insufficiency was suspected but no extravasation was
present, a computed tomography (CT) scan and upper endoscopy were performed.

Results:

Oral contrast swallow detected 7 anastomotic leaks. Based on CT-scans and upper endoscopy, the
true number of anastomotic leakage was 15. The findings of the oral contrast swallow were falsely
positive in 4 and falsely negative in 12 patients, respectively. The sensitivity and specificity of the
oral contrast swallow was 20% and 96%, respectively.

Conclusions:

Routine radiological contrast swallow following total gastrectomy or distal esophagectomy cannot
be recommended. When symptoms of anastomotic leakage are present, a CT-scan and endoscopy
are currently the methods of choice.
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Background
Anastomotic leakage is considered to be one of the most
serious complications after gastric and esophageal surgery
for an underlying malignancy. The incidence of anastomotic leakage has been reported to be up to 53% and correlated to factors such as surgical experience, case-load, and
general health of the patient [1,2]. Multiple pathophysiological factors have been discussed [3–5]. Ischemia of the
conduit as well as mistakes in the surgical technique are
believed to be the most important factors contributing
to anastomotic leakage [6]. Typically, anastomotic insufficiency becomes clinically apparent between the 5th and
8th postoperative day [7]. Clinical signs such as fever, pain,
ileus and laboratory findings such as elevated acute-phase
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proteins, leucocytosis and increased serum creatinine are
common but have a low positive predictive value. A serum
albumin level <3.5 g/dl, anaemia <8 g/dl, hypotension,
blood transfusion and the use of inotropes seem to be the
most important non-surgical factors that are independently associated with an increased risk of anastomotic leakage [8]. Anastomotic leakage is associated with a high postoperative mortality ranging between 12–50% and resulting
in a prolonged hospital and intensive care unit stay, which
leads to increased hospital costs and negative outcomes
such as the long-time survival and quality of life [9–11].
Due to the high clinical relevance of anastomotic leakage
and its clear association with postoperative complications
and mortality, a routine water-soluble contrast swallow

© Pol J Radiol, 2017; 82: 170-173

El-Sourani N. et al. – Oral contrast after gastrectomy and esophagectomy

is performed in many surgical departments in the early
post-operative period [12]. However, the clinical relevance
of this examination in patients with no clinical signs and
symptoms is debatable, since its sensitivity is documented
to be low in comparison to an upper endoscopy or computed tomography (CT) [13,14].
The aim of this retrospective analysis was to assess the
clinical relevance of a routinely performed water-soluble
contrast swallow in the early post-operative period after
gastric and esophageal surgery.

Material and Methods
The records of 104 consecutive gastric and esophageal
resections for cancer of the upper gastrointestinal tract
from January 2009 until December 2013 at our centre were
retrospectively analysed. Only patients who were still intubated on the 5th postoperative day were excluded from the
analysis, since these patients did not receive a contrast
swallow. At the time of the study, an oral contrast swallow
was performed in all patients after total gastrectomy and
esophagectomy. A total number of 74 patients underwent
total gastrectomy for gastric cancer (Figure 1). Of these 74
patients, 49 were male (66%) and 25 were female (34%). The
median age of these patients was 70 (range 42–86) years. In
the remaining 30 cases, esophagectomy for distal esophageal cancer was performed. Of these 30 patients, 25 were
male (83%) and 5 were female (17%). The median age of
these patients was 63 (range 22–79). In all 104 cases, an
upper gastrointestinal contrast swallow with diatrizoic
acid, which is a water-soluble contrast agent, was routinely performed on the 5th postoperative day. Extravasation

of the contrast agent during the swallow examination was
defined as the detection of anastomotic leakage. Moreover,
clinical parameters such as postoperative symptoms of
anastomotic leakage (fever, tachycardia, abdominal pain),
co-morbidities and the use of upper endoscopy and CT-scan
were examined. An upper endoscopy was performed in all
patients with a positive water-soluble contrast swallow to
further evaluate the anastomosis, while all symptomatic
patients with a negative water-soluble contrast swallow
received a CT with oral contrast. Diagnostic accuracy was
calculated based on the rate of true positive and true negative findings from our study and calculated for each theoretically possible percentage of anastomotic insufficiencies
in a hypothetical group.

Results
Full datasets could be extracted from all 104 consecutive
esophageal and gastric resections and all cases were included in this retrospective analysis.
In total, anastomotic leakage was seen in 15 patients
(14.4%) with 7/74 (9.4%) cases after total gastrectomy and
8/30 (26.6%) cases after esophagectomy. In 97 patients,
the oral water-soluble contrast swallow did not show any
extravasation. However, in 12 of those patients, anastomotic leakage was identified after a CT-scan and upper endoscopy were performed due to clinical symptoms. In 7 cases,
an extravasation after the water-soluble contrast swallow
was detected. After an upper endoscopy was performed in
these patients, only 3 of these cases had true positive findings (Figure 2). The sensitivity and specificity of the oral

Table 1. Statistical analysis of water-soluble contrast swallow.

Patient collective
(n=104)

Total gastrectomy
(n=74)

Esophagectomy
(n=30)

Figure 1. Patients grouped into total gastrectomies and
esophagectomies.

False negatives, n

12

False positives, n

4

True negatives, n

85

True positives, n

3

Specificity, %

96%

Sensitivity, %

20%
Figure 2. Flow-diagram of diagnostic screening in
104 patients.

Water-soluble contrast swallow
(n=104)

Extravasation
(n=7)

Endoscopy
(n=7)

No leak
(n=4)

No extravasation
(n=97)

Symptomatic
(n=12)

Leak
(n=3)

CT and UE

Asymptomatic
(n=85)

Leak
(n=12)
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Table 2. Efficiency of contrast swallow, computed tomography (CT) and upper endoscopy (UE).
Positive CT/UE

Negative CT/UE

Total

Positive swallow

3

4

7

Negative swallow

12

85

97

Total

15

89

104

water-soluble contrast swallow was 20% and 96%, respectively (Table 1). The sensitivity of the upper endoscopy and
CT was 100% (Table 2). Based on these findings, diagnostic
accuracy of the oral contrast swallow was calculated for
each percentage of patients with anastomotic leakage.
In 12 patients without extravasation after the water-soluble contrast swallow, anastomotic leakage was detected
using a CT-scan, which was performed when clinical symptoms such as fever, increased leucocytes and acute-phase
proteins or an acute abdomen were apparent. In all of those
cases, upper endoscopy was performed and an anastomotic
leakage was confirmed (Table 2). Nine patients were treated with a self-expanding metal stent, one patient needed a
surgical revision, one patient was treated with endoluminal vacuum therapy and one patient did not require any
intervention. Of the remaining three patients who had an
anastomotic leakage and extravasation in the oral contrast
swallow, 2 were treated using a self-expanding metal stent
and one did not require any intervention.

Discussion
Anastomotic leakage and anastomotic insufficiency are
considered to be the most serious complication after gastric or esophageal resection. Since mortality is increased,
early detection and treatment in order to minimize morbidity is crucial. Therefore, a routine water-soluble contrast
swallow is performed in many surgical departments following upper gastrointestinal surgery. Most centres carry
out a radiological evaluation of the anastomosis within the
first postoperative week [15]. Although the available evidence suggests that such a radiographic evaluation of the
anastomosis with a water-soluble contrast swallow has a
low sensitivity, it still is the current standard and was the
first investigative technique used to detect postoperative
complications such as insufficiency, stricture or stenosis in
our department during the study period. It was routinely
performed in all 104 patients on the 5th postoperative day.
The contrast agent of choice is diatrizoic acid, which is
water-soluble and rapidly absorbed following extravasation. Barium can lead to intense inflammatory responses
and cause granulomata formation in the mediastinum and
therefore is reserved for other applications [16]. However,
a water-soluble contrast is less radiopaque than barium
and more rapidly absorbed following extravasation, which
might result in false negative results [17]. This is in accordance with the findings demonstrated in this retrospective
analysis. Several studies have shown that water-soluble
agents were unable to detect 15–25% of thoracic and 50%
of cervical esophageal insufficiencies [18]. In comparison,
barium has a greater density than diatrizoic acid. Agha
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et al. demonstrated that approximately 25% of anastomotic insufficiencies are detected when only barium is
used [19,20].
In a prospective, blinded, intraindividually controlled
diagnostic study carried out by Schaible et al., endoscopy
was described as superior to the contrast study in detecting pathological findings after reconstruction and was possible in all patients without complications. Schaible et al.
concluded that a radiologic contrast swallow in the early
postoperative period is often not feasible, lacks further relevance and should be replaced by an endoscopic evaluation [21]. This is in accordance with other studies that identified leaks that remained asymptomatic even after reintroduction of oral feeding [13,14,22].
The present analysis demonstrates a higher rate of anastomotic leakage in intrathoracic anastomoses compared to
intraabdominal anastomoses (26.6% vs. 9.4%, respectively).
This is in accordance with the findings from other studies [23–25].
In the present study, the water-soluble contrast swallow
had a very high false-negative rate and a low sensitivity.
CT and upper endoscopy on the other hand were able to
detect clinically relevant anastomotic leaks with a sensitivity of 100%. This might overestimate the true sensitivity of CT-scanning, since it has not been evaluated in
this context as a routine tool and has been employed only
when anastomotic leakage has been suspected. In general,
employing any method to detect anastomotic leakage as
a routine practice might not be reasonable, since smaller
insufficiencies might be detected that are not clinically relevant. Moreover, CT-scans and endoscopy offer the advantage not to be used only as diagnostic tools, but also for the
placement of interventional drainages, stents and endoluminal vacuum sponges. Because of its low sensitivity and
low positive predictive value, a routine use of oral watersoluble contrast swallow examination after upper gastrointestinal surgery for evaluating anastomoses cannot be
recommended. The current method of choice seems to be
CT-scan and endoscopy. Therefore, a routine contrast water
swallow is outdated and should not be performed for the
evaluation of anastomoses. If there is no clinical suspicion
for an anastomotic leakage, enteral feeding should be initiated. If a leak is clinically suspected (e.g. fever, leucocytosis, elevated CRP, suspicious fluid in the drain) a CT-scan
with oral contrast should be performed. In addition to its
diagnostic value, infectious fluid collections can be drained
before managing the anastomotic leak via endoscopy (e.g.
stenting vs. vacuum-therapy).
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Conclusions
Taken together, this retrospective analysis does not support a routine use of water-soluble contrast swallow for
the detection of anastomotic leaks after upper gastrointestinal surgery. Diatrizoic acid swallow performed on
the 5th postoperative day has a poor sensitivity and a high
false negative detection rate in predicting an anastomotic
leak. Therefore, it cannot be recommended as a diagnostic
tool. When an anastomotic insufficiency is suspected and
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clinical signs such as fever, leucocytosis or sepsis are present, methods with a higher sensitivity such as a CT-scan
and endoscopy should be employed.
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