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Background: It was reported in the literatures that the incidence of anastomotic leakage in patients with
esophagogastric junction cancer decreased due to application of staplers and closure devices as well as
gastric conduit technique in recent years, however, it increased slightly at our center since widely using the
above devices and gastric conduit techniques from 2009. The objective of this study was to summarize our
experiences in the management of anastomotic leakages and analyze the factors affecting leakage healing in
the patients with esophagogastric junction cancer after surgical resection in recent 6 years.

Methods: All patients who received surgical resections for esophagogastric junction cancer and diagnosed
anastomotic leak at our center between January 2009 and December 2014 were retrospectively analyzed, we
also enrolled the patents who had a longer hospital stay (>30 days) as they may develop anastomotic leak. The
binary logistic regression in SPSS 16.0 was applied to analyze the factors that may affect leakage healing.
Results: Of the 1,815 surgically treated esophagogastric junction cancer patients, 91 cases were diagnosed
anastomotic leakage postoperatively. The patients were divided into two groups based on the median leakage
healing time (40 days) in this series: fast healing group (37 cases) and slowly healing group (54 cases). All
factors that may affect the leakage healing were put into analysis by using binary logistic regression. The
results of the analysis showed that leakage size (OR =1.073, P=0.004), thoracic drainage (OR =12.937,
P=0.037) and smoking index <400 (OR =1.001, P=0.04) significantly affected the healing time, while drinking
history (P=0.177), duration of fever after anastomotic leak developed (P=0.084), and hypoproteinemia after
leak (P=0.169) also apparently but not significantly affect the healing time.

Conclusions: Though many factors may affect leakage healing in the esophagogastric junction carcinoma
patients, leakage size, thoracic drainage and smoking index (<400) are the most important factors affecting the
leakage healing. Placement of a chest tube beside the anastomosis area during operation for early identification
and control of an anastomotic leak to minimize contamination of the mediastinum is the most important way
to promote leakage healing. A chest tube placing into the purulent cavities after the patients experienced leaks is
also important for the cure of leakage. More attention should be paid perioperatively to the patients who had a
smoking index (>400) and the patients who suffered fever or hypoproteinemia.
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Introduction

Esophagogastric junction cancer is one of the most common
cancers in human alimentary system worldwide. Surgical
resection is so far the most important treatment in the
multimodality therapy for resectable esophagogastric
junction cancer. However, anastomotic leakage remains
a frequent and life-threatening complication with a high
mortality after gastroesophageal resection and reconstruction.
Up to now, there is no consensus on its classification and
treatment regimen yet (1). The objectives of this study
was to retrospectively summarize our experiences in the
management of anastomotic leakages and analyze the
factors that may affect leakage healing in patients with
esophagogastric junction cancer after surgical resection in
recent 6 years in order to provide useful experiences for the
management and prevention of it in the future.

Methods

All patients who were diagnosed anastomotic leak and
those who stayed in hospital longer than 30 days and may
have an anastomotic leakage after surgical resection for
esophagogastric junction cancer at our center in recent
6 years were retrospectively analyzed. Among 1,815 surgically
treated patients between January 2009 and December 2014,
152 had a longer hospital stay (>30 days). Of those with
a prolonged hospital stay, 39 had a longer preoperative
preparation due to associated diseases or non-medical
reasons but recovered smoothly postoperatively, the other
111 cases had postoperative complications leading to longer
hospital stay including anastomotic leakage in 91 cases,
other complications but no confirmed leakages in the
remain 20 cases, consisting of 1 chylothorax, 1 upper
gastrointestinal tract bleeding, 2 post-operative hemothorax,
2 pulmonary infection, 1 thrombus of lower extremity
vein, 1 respiratory failure, 2 encapsulated hydrothorax,
5 incision infection and 5 fever with unknown cause. The
demographic data including associated diseases, operation
details, pathological stages and leakage classification of the
91 patients who experienced anastomotic leaks were listed in
Table 1, and all of the patients were pathologically diagnosed
adenocarcinoma. The binary logistic regression in SPSS
16.0 was used to analyze the factors that may affect leakage
healing. A P value less than 0.05 denoted the presence
of statistical significance. The patients were divided into
two groups based on the median leakage healing time
(40 days) in this series: fast healing group (37 cases) and
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slowly healing group (54 cases). All factors that may affect
the leakage healing were put into analysis by binary logistic
regression, including age, sex, smoking index, drinking,
pulmonary function, diabetes, neoadjuvant chemotherapy,
associated diseases, preoperative albumin level, leakage size,
duration of fever, duration of using antibiotics, thoracic
drainage, nutrition support, albumin level after developing

leakage.

Results

Partial esophagectomy and proximal gastrectomy with
a gastric conduit anastomosed with esophageal stumps
was performed through left thoracotomy in 81 cases, and
total gastrectomy with jejunum or colon substitute for
reconstruction through thoracoabdominal approach was
done in 10 cases. All patients’ anastomoses were made in
the lower mediastinum under aortic arch by hand-sewn in
9 cases and by circular stapler in 82 cases with an average
operating time of 211.5 min, ranging from 60 to 570 min.
Twenty-seven (29.7%) had blood transfusion with an
average amount of 866.5 mL. Postoperative pathological
stage were la 5 cases, Ib 6 cases, Ila 13 cases, IIb18 cases,
IITa 13 cases, I1Ib 18 cases, and IIlc 18 cases.

Of the 91 leakages, 23 were confirmed by nasal gastroscopy;,
18 by iohexol radiography or chest CT showing iohexol
leaking into the thoracic cavity, 11 by purulent contents or
digestive juice in chest tube, 12 by oral intake of methylene
blue, 21 by secondary surgical exploration and methylene blue
injection through gastric tube, 6 by CT or ultrasonography
guided thoracentesis. Among all leakage patients, the precise
location of the leakages was found in 62 cases, consisting
of 41 at the anastomosis and 21 at the stumps of the gastric
conduit. The leakage size ranges from 0.25 to 3 cm under nasal
gastroscopy, with a mean size of 1 cm.

The patients had a fever between postoperative day 1
and day 30, with a median leakage-related fever time at the
8" postoperative day. Fighteen cases developed secondary
respiratory failure caused by leakage and were sent to ICU
and supported by mechanic ventilation for an average of
7.7 days (range, 1 to 20 days).

All patients except 3 were conservatively treated and
drained either by the prophylactically placed drainage tube
during operation or a repositioned chest tube into the
purulent cavities. Anastomoses were resected and redone in
3 cases due to anastomosis dehiscence. An epidural catheter
was placed into the lumen of the chest tube for persistent
irrigation of the purulent cavities in 5 patients, using normal
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Table 1 Demographic data of associated diseases, operation details,
pathological stages and leakage classification of 91 patients with
postoperative anastomotic leakages

Clinical characteristics Number Ratio (%)
Sex
Male 79 86.8
Female 12 13.2
Age (years) 46-83 (62.2)
Tumor (cm) 1-12 (5.4)
Preoperative chemotherapy 6 6.6
Preoperative chemoradiotherapy 1 1.1
Cigarette smoking 52 57.1
Drinking 46 50.5
Hypoproteinemia 19 20.9
Low preoperative lung function 31 341
HPN/CAD 23 25.2
Diabetes 12 13.2
Operation details
Hand-sewn anastomosis 9 9.9
Stapler anastomosis 82 90.1
Gastric conduit substitute 81 89.0
Colon substitute 3 3.3
Jejunum substitute 7 7.7
Pathological stage
Stage | 11 12.1
Stage Il 31 34.1
Stage IlI 49 53.8
Leakages
Early leakages 7 7.7
Mid leakages 74 81.3
Late leakages 10 11.0

HPN, hypertension; CAD, coronary atherosclerosis diseases.

saline (NS) and metronidazole. Eighty-nine of 91 patients
were supported by both parenteral nutrition (PN) and enteral
nutrition (EN) and 2 patients only supported by PN due to
unavailable EN catheter (the leakages of these two patients
healed up on the 45™ and 42" postoperative day). In order
to promote leakage healing and protect gastric mucosa,
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intravenous proton pump inhibitors (PPIs) in all patients and
antibiotics in those who had severe infection symptoms were
administered according to bacterial culture results.

The total leakage rate was 5.0% (91/1,815) in this
series, which was 3.9%, 4.6%, 5.3%, 4.2%, 4.8%, and
6.9% from 2009 to 2014 respectively. Three patients died
of gastrointestinal hemorrhage with the manifestation of
vomiting large amount of blood. The leakage in 65 patients
was confirmed to heal up during stay in our center by nasal
gastroscopy or iohexol radiography. The time to heal was
from 20 to 209 days from the diagnosis of anastomotic leak,
with a mean healing time of 40 days. Of the 10 patients who
received gastrectomy with jejunum or colon substitute for
reconstruction, 9 patients’ leakages were confirmed to heal
up from 31 to 129 postoperative days, and 1 patient died
of leakage-related complication on the 56" postoperative
day after discharge. Twenty-four patients were transferred
to other hospitals for continual treatment before healing
completely from the 4 to 209" postoperative day. Telephone
follow-up was conducted in these 24 patients in the July,
2015. The leakages in 13 patients were confirmed to heal up
after discharge and 5 died of leakage-related complications,
6 cases lost follow-up. Therefore, the overall mortality rate
in this series was 8.8% (8/91) and the overall healing rate was
85.7% (78/91). The results of multivariant analysis by using
binary logistic regression were shown in 7able 2.

The result of multivariant analysis by using binary
logistic regression showed that leakage size (OR =1.073,
P=0.004), thoracic drainage (OR =12.937, P=0.037) and
smoking index <400 (OR =1.001, P=0.04) significantly
affected the healing time, while drinking history (P=0.177),
duration of fever after anastomotic leak developed (P=0.084),
and hypoproteinemia after leak (P=0.169) also apparently
but not significantly affect the healing time.

Discussion

Esophagogastric junction cancer is one of the most
common cancers of the alimentary system in the human
being, and surgical resection is still the most important part
of the therapeutic regimens for resectable esophagogastric
junction cancer. Anastomotic leakage remains the worst
complication with high mortality. Up to now, there is no
consensus on its classification and treatment yet (2-7).
According to the time of appearance, we divided the
leakages into three categories: early leakages generally refer
to those appearing within 3 post-operative days, and the
late leakages usually refer to those presenting after the 14™
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Table 2 Results of binary logistic regression on factors affecting leakage healing

Parameter Fast healing Slowly healing P value
Male/female 33/4 46/8 0.488

Age (years) 47-81 (62.8) 46-83 (62.1) 0.624
Preoperative chemotherapy 4 2 0.308
Smoking index (<400) 23 39 0.040 (OR =1.001)
Drinking 18 28 0.177
Hypoproteinemia preoperative 10 5 0.582

Low preoperative lung function 10 21 0.134
HPN/CAD 5 18 0.551
Diabetes 3 9 0.161
Duration of fever (days) 1-18 (5.1) 1-21 (6.5) 0.084
Duration of antibiotics (days) 6-22 (11.5) 6-20 (11.7) 0.353
Thoracic drainage 35 45 0.037 (OR =12.937)
Enteral nutrition 35 54 0.999
Hypoproteinemia after leak 34 10 0.169
Leakage size (<2 cm) 37 44 0.004 (OR=1.073)

Hypoproteinemia: albumin (ALB) <35 mmol/L; smoking index: smoking volume x smoking history (years). HPN, hypertension; CAD,

coronary atherosclerosis diseases.

postoperative day. The leakage occurring between the 4"
and 14" postoperative day are usually called mid leakages.
Actually, most of the leakages occurred between 8" to
10" days as so-called mid leakages, usually after drinking
water or intake of liquid foods. Once anastomotic leakage
develops, patients’ internal environment will be disturbed
and their nutritional status will get worse and worse, if
diagnosed and treated improperly.

Clinical manifestations indicating an anastomotic leakage
after surgical resection of esophagogastric junction cancer
varies greatly, depending on the size of the leakage and
the severity of chest infection (8). Any of the following
symptoms and signs such as persistent hyperpyrexia, newly
occurred chest pain, chest distress, tachypnea or even a
secondary respiratory failure, supraventricular tachycardia,
and atrial fibrillation, alert us to the possible presence
of an anastomotic leakage and more attention should
be paid to the patients. Further examinations should be
conducted to confirm or to rule out the leakages. CT with
oral radiographic contrast such as Iohexol is a feasible
and sensitive way to diagnose anastomotic leakage, and
repeated examinations in the suspected cases can increase
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its sensitivity (9,10). The other optional method is the
observing presence of methylene blue in pleural effusion
or in pus from the thoracic drainage of the patients with
suspected leakages after orally intake of methylene blue (11).
According to our experience, nasal gastroscopy is the most
effective method to confirm the leakages, it can not only
locate the site of the leakage, but also make an assessment
of the ischaemia/necrosis of the substitute organs, however
it may cause secondary injure such as enlarging the
perforation during examination (12). Thoracocentesis
according to CT and/or ultrasonography findings is also
a useful way to confirm the leakages when combined with
oral intake of methylene blue. Once any of the above
examinations indicates an anastomotic leakage, a thoracic
drainage tube prophylactically placed or newly positioned
into the purulent cavities is necessary for the healing of the
leaks, and it is always thought to be the most important
part in the management of the leakages, as we found
that thoracic drainage affected the healing significantly
(OR =12.937, P=0.037). If there were no thoracic drainage,
the chest infection would not be well controlled and
patients’ status could not be improved, eventually, it may
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not only affect the leakage healing, but may also lead
to death. Once the patients’ chest infection is not well
controlled, chest CT is indicated and a chest drainage tube
should be repositioned. For the patients with separated
encapsulated purulent cavities, surgical debridement and
a new chest drainage tube with multiple side holes may be
necessary. One of our colleague placed another irrigation
tube to irrigate the encapsulated purulent cavity at the
same time, which was reported effective to promote leakage
healing (13), and according to his observation, chest
irrigation is very helpful in controlling chest infection and
promoting leakage healing.

It was reported in the literatures that individualized
management should be applied according to the severity of
the symptoms and the leakage size, while the condition of the
patients as well as the experience of the surgeons should also
be considered (14). Our research discovered that the leakage
size affected healing significantly, a smaller leak (<2 cm)
is more likely to achieve recovery rapidly. Our experience
demonstrated that conservative treatment is effective for
most of the patients with asymptomatic or symptomatic
small leakages (<2 cm). Conservative treatment in our center
usually consists of intravenous use of antibiotics according
to germi-culture & susceptibility test until the control of
chest infection, PPIs, PN combined with EN, persistent
gastrointestinal decompression, chest tube drainage and
irrigation. Surgical intervention, which could achieve adequate
debridement and chest drainage, is usually indicated for those
with symptomatic large leakages or for those conservative
management is not effective. It was reported that there was
a higher rate of operative mortality in patients underwent
surgical intervention as compared with those treated by
conservative treatments, although there was no statistic
differences in the cure rate between the two groups (15).

Smoking index, refers to smoking volume per day
multiplied by smoking year, was thought to be negatively
correlated with the healing of anastomotic leaks in our
study (OR =1.001, P=0.04). This was not reported before,
and we suggest smoking cessation for all patients though
it may need to do some further research to exploit the
relationship between leakage healing and smoking index.
It was reported that anastomotic leakages after surgery
for esophagogastric cancer was not significantly relevant
to associated diseases such as cardiovascular diseases and
diabetes, and our study also showed that associated diseases
such as hypertension (HTN), coronary atherosclerosis
diseases (CAD) and diabetes mellitus (DM) didn’t affect
leakage-healing significantly. Our study showed EN and
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hypoproteinemia peri-operatively didn’t affect leakage
healing significantly, although we all know patients’
nutrition status and supporting is very important for the
healing of anastomotic leak, this may attribute to that all the
patients were given EN postoperatively and we immediately
prescribed intravenous human serum albumin after blood
tests indicated hypoproteinemia.

The leakage healing rate was 85.7% and leakage-related
mortality was 8.8% in this series, which is much lower
than reported 21-35% in literatures (16-18), therefore,
the managements for the leakages in our center were
proven to be appropriate and effective. Even though
leakage is dangerous and fatal, based on our experience,
it is still possible to be prevented if some precautious
measures are applied. Intraoperatively, a drainage tube with
multiple side holes placed along the gastric conduit till the
besides of the anastomosis was recommended as a routine
procedure at our center, which was very helpful for early
observation and drainage of anastomotic leakage in case
of it occurs. In addition, reinforcement of the anastomosis
with a pedicle omentum is also very helpful to reduce the
incidence of anastomotic leakage (19). A continuous prolene
reinforcement suture and seromuscular layer embedding
for the cutting edges and the stumps of gastric conduit
and covering with healthy well-vascularized tissue such
as pedicle omentum, plural, pericardium or muscle flap
can also effectively reduce the incidence of anastomotic

leakages (20,21).

Conclusions

Anastomotic leaks remain to be the most serious
complication after operation of esophagogastric junction
carcinoma, leakage size, and thoracic drainage are the
most important factors affecting the leakage healing. Early
recognition and appropriate management of anastomotic
leaks can decreased leak-associated mortality and promote
leakage healing. A prophylactic drainage tube placement
for early identification and control of the leak to reduce the
incidence and minimize contamination of the mediastinum
is one of the most important ways to promote leakage
healing. More attention should be paid perioperatively
to the patients who had a smoking index (>400) and the
patients who suffered fever or hypoproteinemia.
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