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Esophageal cancer is the eighth most common cancer world-
wide, with squamous cell carcinoma representing the major-
ity of cases. Over the past 10-20 years, however, there have
been a vastly increasing number of adenocarcinoma cases
[1]. An esophagogastrectomy with creation of a gastric con-
duit and an esophago-gastric anastomosis is the most com-
mon surgical treatment for patients with early-stage esopha-
geal cancer without evidence of distant metastatic disease
[2]. The area of the anastomosis between the esophagus and
the stomach is the source of significant morbidity in terms of
both anastomotic leaks and postoperative stricture formation
[3]. Postoperative stricture formation has a reported inci-
dence of 26-42% and is of significant detriment to patients’
quality of life [4]. Prior studies have surmised that the source
of leaks and strictures at the anastomosis is due to the rela-
tive ischemia of the tip of the gastric conduit, which solely
relies on the right gastroepiploic artery for its blood supply
[4]. This ischemia hypothesis is based on body mass index
(BMI) and cardiovascular disease as both represent inde-
pendent risk factors for stricture formation and were felt to
be surrogate markers of poor vasculature condition in the
gastric conduit [4]. In this issue of Digestive Diseases and
Sciences, Wang et al. [5] provide convincing diagnostic evi-
dence to support the hypothesis that local tissue ischemia in
the gastric conduit is associated with an increased incidence
of anastomotic strictures. The significance of this finding,
especially if determined to be a modifiable risk factor, would
be to reduce a substantial source of morbidity and the need
for additional invasive procedures in this population.

This article addresses the issue of local tissue ischemia
and its association with stricture formation by directly
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measuring the local blood supply near the tip of the gastric
conduit utilizing a laser-Doppler contact probe. Addition-
ally, they measured the local gastric intramucosal pH with a
tonometer as a surrogate marker for ischemia and its result-
ant anaerobic metabolism. Together, these diagnostic modal-
ities create an overall perfusion index for each patient. Each
patient was subsequently evaluated 3 months postoperatively
with a barium esophagram and an upper endoscopy in order
to assess for objective evidence of stricturing at the anas-
tomotic site. The perfusion index for patients with objec-
tive evidence of stricture was then compared to those with-
out objective evidence of stricture formation. The authors
reported that there was a statistically significant correlation
between perfusion index and the occurrence of anastomotic
strictures, subsequently claiming that this provides objective
support that decreased blood supply in the anastomotic por-
tion of the gastric conduit is a risk factor for postoperative
anastomotic strictures.

The strength of this article lies primarily in the real-time
measurement of gastric conduit vascular perfusion prior to
the creation of the esophago-gastric anastomosis and the
ability to alter operative behavior based on the information
gathered. In an attempt to minimize morbidity related to
the gastro-esophageal anastomosis, surgeons have attempted
to assess the vascular competence of the gastric conduit in
esophagectomy patients for years. The group from the Uni-
versity of Southern California utilized laser-assisted angi-
ography with indocyanine green (ICG) dye to determine
the region within the gastric conduit that was adequately
perfused, assessing the risk of postoperative leaks when the
anastomosis was created in the under-perfused region [6].
They found a leak rate of only 2% when the anastomosis was
created in an area of adequate perfusion, compared to a leak
rate of 45% when created in an area of poor perfusion [6]. A
follow-up study demonstrated that intra-operative vascular-
ity could be assessed robotically with the use of ICG and
the “firefly” functionality of the Intuitive da Vinci® system
[7]. These studies, however, rely on the surgeon’s subjective


http://crossmark.crossref.org/dialog/?doi=10.1007/s10620-019-05565-y&domain=pdf

Digestive Diseases and Sciences (2019) 64:3038-3039

3039

assessment of the visualized perfusion. The group in Tokyo
then utilized the laser-Doppler flowmeter, demonstrating
that decreased perfusion was associated with an increased
risk of anastomotic leak [8], and the group from Oregon
utilized optical fiber spectroscopy to assess the perfusion of
the stomach before, during, and after conduit construction,
noting that the decrease in conduit oxygen saturation cor-
related with the risk of anastomotic complications [9]. Since
these prior studies primarily assessed for postoperative leaks
rather than for stricture formation, the current study uniquely
shifts to an alternative endpoint for analysis within the same
clinical framework.

The primary weaknesses of this article, that limit its abil-
ity to be applicable to a wider range of patients, include
limiting the study to patients with squamous cell carcinoma,
while in the USA approximately 80% of new esophageal
cancer cases are adenocarcinoma [1]. Additionally, the uti-
lization of a 21-mm EEA™ stapler may have also artificially
exaggerated the rate of stricture formation as prior studies
have demonstrated stricture rate in excess of 60% with a
21-mm EEA™ stapler [10]. Finally, while stricture occur-
rence was assessed both endoscopically and radiographi-
cally, there was no mention of arguably the most clinically
relevant endpoint, the patient’s subjective dysphagia symp-
toms, and how these correlated to the objective findings.

This study provides excellent data to support the hypoth-
esis that local tissue ischemia is, at least in part, responsible
for the formation of strictures occurring at surgically created
anastomoses [4]. The study provides a method for real-time
objective assessment of the blood supply to the gastric con-
duit at the site of the anastomosis. Moving forward, it would
be most interesting to assess perfusion before and after the
creation of the anastomosis, as the twisting or kinking of
the blood supply following the connection of the stomach
to the esophagus could contribute to ischemia and postop-
erative stricture formation. Finally, as mentioned above, the
incidence of stricture formation following the creation of
an esophago-gastric anastomosis is primarily of interest in
terms of how it affects the patient’s ability to tolerate a diet
and maintain a healthy weight. Therefore, an assessment of
the subjective dysphagia of the patients in the study would
be invaluable.
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