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ABSTRACT

Introduction: Esophageal surgeries have always been considered challenging both in terms of surgical expertise and post operative complications
and also its management. Cervical anastomosis between remaining cervical stump and stomach conduit has always been prone for leak given the
precarious blood supply of the conduit at the apex.

Aims and Objectives: To identify factors affecting cervical anastomotic leak and its association with postoperative stricture.

Materials and Methods: All 98 patients who underwent esophageal cancer surgery with cervical anastomosis at our institute in the year 2016 were
included in the study. Anastomotic leak rates were identified and perioperative factors affecting anastomotic leak were evaluated.

Results: Of the 12 patients (12.24%) who had cervical anastomotic leak, 10 had Clavien Dindo Grade II and 2 had Grade Illa leak requiring
endoscopic procedure. Leak was significantly associated with Increased operative time (p=0.027), more number of lymph node extraction
(p=0.014), increased number of days of ICU stay (p=0.046), stapler conduit (p=0.008), stapler anastomosis (p=0.007), administration of parenteral
nutrition (p=0.018), recurrent laryngeal nerve palsy (p=0.007) and postoperative LRTI (p=0.0001). Anastomotic leak however was not
significantly associated with stricture formation upon resolution (p=0.650). Handsewn anastomosis were associated with increased rates of post
operative stricture formation than stapler anastomosis however it was not statistically significant (p=0.422).

Conclusion: Significant morbidity is associated with anastomotic leaks in esophageal cancer surgeries. Identification of critical risk factors and
refinement of operative techniques can reduce the morbidity caused by this complication.
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INTRODUCTION

Incidence of esophageal cancer has been on the rise since last two
decades. It ranks sixth among all cancers in mortality.[1] Surgical
resection has been the mainstay of operable esophageal cancer
however it is a complex procedure with morbidity and mortality rates
23-50% and 2-8% respectively and 9-29% and 2-4% respectively in
China where the incidence is highest however not much data is
available from the Indian subcontinent.[2] Mortality associated with
surgeries for esophageal cancer have declined in recent years due to
progress in various techniques, surgical skills, perioperative
management and improvement in anesthesia and critical care. Even
though many of the complications associated with such a major
surgery are not fatal, esophageal cancer surgeries continue to remain a
morbid procedure. With the availability of gastrointestinal staplers
many centres now prefer stapler neck anastomosis over handsewn
anastomosis as it is technically easy and also decreases overall
operative time.

Anastomotic leak is one of the most common complications occuring
after pulmonary complications following cervical esophagogastric
anastomosis.[3] Cervical anastomosis between remnant cervical
stump and stomach conduit has always been prone for leak given the
precarious blood supply of the conduit at the apex. Stapler anastomosis
have been traditionally associated with increased rates of leak when
compared to handsewn anastomosis. Fortunately since the
anastomosis lies in the neck there is anatomic separation from the
spread to mediastinum which would have otherwise caused
devastating mediastinitis and sepsis. Nevertheless anastomotic leak is
not only morbid for the patient but also increases stress on the already
overburdened health care services.

We have tried to audit the cervical anastomotic leak rates and
perioperative factors associated with the same at our Regional Cancer
center which has high influx of esophageal cancer patients with an
average of 90-110 esophageal resections every year.

All 98 patients who underwent esophageal cancer surgery with

cervical anastomosis at our institute in the year 2016 were included in
the study.The Objective of our retrospective case control study was to
evaluate for anastomotic leak rates after esophageal resection for
cancer and its association with perioperative morbidity at our institute.

MATERIALSAND METHODS

Between January 2016 to December 2016, 98 patients underwent
Esophageal resection at Kidwai Cancer Institute, Bangalore, India.
Patients with cervical esophageal cancer were not part of this analysis
as they followed different/non surgical treatment protocols. Both
squamous and adenocarcinoma of esophagus along with Siewerts type
T'and IT Gastroesophageal junction (GEJ) tumors were included in the
study. Patients were divided into two groups- who had cervical
anastomotic leak (Cases) and those who did not (Controls).

Parameters studied in both groups were as follows:

Preoperative parameters: Age, gender, addiction, hemoglobin,
serum albumin, neutrophils, length of hospital stay, blood transfusion,
endoscopic level of lesion, comorbidities, ASA score, GEJ
involvement and neoadjuvant therapy.

Intraoperative parameters: Type of surgery, total blood loss, blood
transfusion, intravenous fluids, splenectomy, total operative time,
Stapler versus handsewn cervical anastomosis.

Postoperative parameters: Time of extubation, blood transfusion,
days of ICU stay, day 1 hemoglobin, day 1 albumin, Feeding
Jejunostomy feeds, parenteral nutrition, day of start of oral liquids,
conduit necrosis, recurrent laryngeal nerve palsy, pulmonary
complications arrythmia, sepsis, wound infection, chylothorax, total
nodes extracted, number of nodes positive, anastomosis leak rates and
stricture formation over 1 year of follow up.

Statistical analysis was performed by software SPSS20.0. Chi square
test and Mann-Whitney U test correlation was calculated to correlate
various clinical parameters with leak rates. Descriptive analysis
performed to assess demographic data.
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RESULTS

Of the 98 patients, 52 were male (53%) and 45 females (47%) with
mean age 54.3 years. Of the 12 patients (12.24%) who had cervical
anastomotic leak, 10 had Clavien Dindo Grade IT and 2 had Grade IITa
leak requiring endoscopic procedure. There was no mortality recorded
in the leak group. 3 patients (3%) died during 30 days of hospital stay
(30-day mortality). None of the preoperative parameters were
significantly associated with increased anastomotic leak rates. No
relation was found between intraoperative blood loss, blood
transfusion, intravenous fluids and splenectomy with anastomotic
leak. However leak was significantly associated with transhiatal
esophagectomy (THE) compared with transthoracic esophagectomy
(TTE) and minimally invasive esophagectomy. Increased operative
time (p=0.027), more number of lymph node extraction (p=0.014),
increased number of days of ICU stay (p=0.046), stapler conduit
(p=0.008), stapler anastomosis (p=0.007), administration of parenteral
nutrition (p=0.018), recurrent laryngeal nerve palsy (p=0.007) and
postoperative LRTI (p=0.0001) were the postoperative parameters
significantly associated with anastomotic leak. Anastomotic leak
however was not significantly associated with stricture formation upon
resolution (p=0.650). Handsewn anastomosis was associated with
increased rates of post operative stricture formation than stapler
anastomosis however it was not statistically significant (p=0.422).
(Table 1,2)
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Table 1: Association of clinical parameters with cervical
anastomotic leak rates.
Group h p value
Surgical and p Case Control
Type of surgery THE 8 52
TTE 0 19 19.82 0.0001
Minimal Invasive 4 14
Conduit Handsewn 4 61
Stapler B 2 7:026 | 0.008
Cervical Anastomosis Handsewn 6 71
Stapler 6 14 7228 0.007
Parenteral Nutrition Yes 9 33
No 3 = 5605 | 0018
Recurrent Laryngeal Present 1 26
Nerve Palsy 7Dsent f 0 7.157 0.007
Respiratery Infections. Present 10 26
Absent 2 s 12.53 | 0.0001
Cervical stricture Present 4 23
Absent 8 & 0206 | 065

Table 2: Association of Surgical and postoperative parameters
with anastomotic leak rates

DISCUSSION

Recognition of the influence of intraoperative and postoperative
clinical and surgical parameters on the occurrence of anastomotic leak
rates after esophagectomy for cancer could contribute to the
improvement of intraoperative and postoperative decision making and
development of therapeutic approaches.[3]

Increased operative time would subject the patient to extended levels
of hypotensive states as demonstrated by Goense et al.[3] In our study
too operative time more than 213.3 minutes (p-0.027) were
significantly associated with anastomotic leak compared to those
surgeries which were completed in lesser time.

Extensive dissection for more number of lymph node retrieval have
been associated with both increased rates of recurrent laryngeal nerve
palsies and leak rates probably due to increased devascularization of
remnant esophageal stump.[4] We found a significant association
between leak rates and increased lymph node retrieval and recurrent
layngeal nerve palsy. However which of these factors contributed
more to aspiration and respiratory infections would be an difficult to
assess.

Use of staplers for esophagogastric anastomosis was associated with
increased leak rates in our series. We used linear staplers and
performed T shaped anastomosis that might have lead to increased
tension between remnant esophagus and gastric conduit. Zielinski el al
tried a total mechanical stapled esophagogastric anastomosis using
circular staplers with zero leak rates.[S] It seems a technique worth
exploring however the technical intraoperative problems associated
with its use needs to be considered for placing anastomosis in the neck
than its usual use for intrathoracic anastomosis.

Leak rates were high in patients undergoing Transhiatal
esophagectomy (p-0.0001) compared to those with transthoracic and
minimal invasive esophagectomies. However neck anastomosis in
THE does not require thoracotomy and also upon leak it remains well
localised in the neck without leading to disastrous mediastinitis and the
consequent sepsis. [6]

Leak rates have been traditionally associated with increased stricture
formation due to fibrosis upon healing and has been recently upheld by
Ahmed Z et al in their review of 524 cases of esophagectomy.
Refractory strictures were independently associated with leak and
transhiatal esophagectomy.[7] In our case series too we found
increased stricture formation following leak rates and transhiatal
esophagectomy however they were not statistically significant.

CONCLUSION
Significant morbidity is associated with anastomotic leaks in
esophageal cancer surgeries. Identification of critical risk factors and
refinement of operative techniques can reduce the morbidity caused by
this complication.
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