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INTRODUCTION:  Currently,  the  frequency  of  evaluating  the  flow  of a reconstructed  gastric  tube  using
indocyanine  green  (ICG)  fluorescence  has  been  increasing.  However,  it has  been  difficult  to decide  on  the
operation  method  for patients  with  gastric  tube  cancer  (GTC).  We herein  report  a  case  in  which  ICG  was
effective  in  a  patient  with  resection  of  GTC.
PRESENTATION  OF  CASE:  An  83-year-old  man  underwent  subtotal  esophagectomy  with  gastric  tube  recon-
struction  via  the retrosternal  route  for esophageal  cancer  and  right  hemicolectomy  for  ascending  colon
cancer 16 years  earlier.  Postoperatively,  the  proximal  part  of the  gastric  tube had  poor  blood  flow.
Therefore,  the  patient  underwent  proximal-side  resection  of  the gastric  tube.  Thereafter,  free  jejunal
graft  reconstruction  was  performed.  The  patient  had  not  developed  recurrence  at  that  point.  Recently,
the  patient  visited  the  hospital  complaining  of  nausea  and chest  discomfort.  Upper  gastrointestinal
endoscopy  revealed  a type  0-IIa  + IIc lesion  located  around  the pylorus.  A  biopsy  showed  adenocarci-
noma.  Based  on  these  findings,  the patient  was  diagnosed  with  gastric  tube  cancer  (cT1bN0M0StageI).  The
invasion depth  of  the  cancer  was  predicted  to  be  widespread  submucosal  invasion.  Therefore,  the  patient
underwent  surgery.  Intraoperatively,  we evaluated  the  flow  of the  gastric  tube  after  clamping  the right
gastroepiploic  artery  using  ICG fluorescence.  As a result,  the  flow  of  the  gastric  tube  was  deemed  insuf-
ficient.  Consequently,  subtotal  gastrectomy  was  performed  with  preservation  of  the  right  gastroepiploic

artery  via  Roux-en-Y  reconstruction.
DISCUSSION:  ICG  fluorescence  is useful  for evaluating  the  flow  of the  gastric  tube  helping  to decide  the
operating  method.
CONCLUSION:  We  herein  report  a case  of subtotal  gastrectomy  for GTC  using  intraoperative  ICG  fluores-
cence.

© 2020  The  Author(s).  Published  by Elsevier  Ltd on behalf  of  IJS Publishing  Group  Ltd.  This  is  an  open
 artic
access

. Introduction

Metachronous second cancer is a possibility after esophagec-
omy for esophageal cancer. Most such cases involve pharynx
ancer, with gastric tube cancer (GTC) the second-most fre-
uent cause. The estimated 10-year cumulative rate of GTC after
sophagectomy is 5.7%–8.1% [1,2].

The prognosis of esophageal cancer has been improved thanks

o multimodal therapy, including chemotherapy, radiation ther-
py, and photodynamic therapy. However, the frequency of GTC
fter esophagectomy is expected to increase in the future. Endo-
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scopic resection is an appropriate method for treating early-stage
GTC. However, in cases of advanced GTC, patients require surgical
resection. In cases of radical resection, total gastric tube resection
is better than subtotal gastrectomy for ensuring sufficient lymph
node dissection. However, total gastric tube resection is a particu-
larly invasive surgery, especially for elderly patients.

Publications concerning the utility of indocyanine green (ICG)
fluorescence for gastrointestinal cancer surgeries have been
increasing in frequency [3–5]. We  herein report a case of GTC man-
aged using intraoperative ICG fluorescence with a literaturereview
in line with the SCARE criteria [6].
p Ltd. This is an open access article under the CC BY license (http://creativecommons.
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Fig. 1. A schematic illustration of the reconstructed status.

. Presentation of case

Sixteen years ago, the present patient underwent subtotal
sophagectomy with gastric tube reconstruction via the retroster-
al route for esophageal squamous cell carcinoma and right
emicolectomy for ascending colon adenocarcinoma. The initial
sophageal cancer stage was pT3N1M0StageIII, and the colon can-
er stage was pT2N0M0StageI. Postoperatively, the proximal part of
he gastric tube had poor blood flow. Therefore, the patient under-
ent proximal-side resection of the gastric tube. Thereafter, free

ejunal graft reconstruction was performed (Fig. 1). The patient did
ot develop recurrence subsequently.

Recently, however, the patient visited the hospital complaining
f nausea and chest discomfort. Upper gastrointestinal endoscopy
evealed a type 0-IIa + IIc lesion located around the pylorus (Fig. 2). A
iopsy showed well-differentiated adenocarcinoma, and GTC was
iagnosed. The invasion depth of the cancer was predicted to be
ubmucosal invasion on four fifth round. Computed tomography
evealed no swollen lymph nodes or distant metastasis. We  consid-
red endoscopic submucosal dissection (ESD) to be difficult from

 radical perspective and the risk of postoperative stenosis. There-
ore, the patient underwent surgery. Preoperatively, we discussed
he ideal approach (total gastric tube resection or otherwise) dur-
ng a surgical team conference. Total gastric tube resection was
onsidered the best approach as radical therapy, including lymph
ode dissection of the right gastroepiploic region. However, the
peration was deemed too stressful for the elderly patient. It was
ossibility of developing collateral circulation to the gastric tube

rom the cranial side. We  decided to evaluate the flow of the col-
ateral circulation using ICG fluorescence.

The patient underwent laparotomy with an upper median inci-

ion. The pedicle of the right gastroepiploic artery was identified.
hereafter, we evaluated the flow of the gastric tube after clamp-

ng the gastroepiploic artery using ICG fluorescence imaging with
n Image 1-S (KARL STORZ, Germany), and video recording. ICG
Fig. 2. Upper gastrointestinal endoscopy revealed a type 0-IIa + IIc lesion located
around the pylorus.

was injected as a 2.5-mg bolus via a peripheral vein. As a result,
the flow of gastric tube was  deemed to be insufficient (Fig. 3). We
therefore considered that the gastric tube was  likely not supplied
via the collateral circulation. Consequently, subtotal gastrectomy
with preservation of the right gastroepiploic artery and Roux-en-
Y reconstruction was  performed (Fig. 4). The gastric tube-jejunum
anastomosis was performed using overlap method. The lymphec-
tomy was  not performed. The duration of the operation was  302
min, and the blood loss was 150 mL.

Regarding the pathological findings, the resected specimen was
0-IIa + IIc type, measuring 29 × 54 mm.  Well-differentiated adeno-
carcinoma without lymphovascular invasion was diagnosed. There
was no lymph node metastasis, and no carcinoma was present at
the surgical margin of the oral or anal side.

Superficial surgical site infection developed after surgery. Oral
intake was  started at postoperative day (POD) 14. Superficial surgi-
cal site infection was occurred on POD7. The patient was discharged
on POD 68 and was still doing well nine months after surgery.

3. Discussion

This study demonstrated that subtotal gastrectomy with preser-
vation of the proximal region of the gastric tube using ICG
fluorescence could be safely performed without serious complica-
tions in an elderly patient. ICG fluorescence is a safe and promising
method for assessing perfusion. It has been used for lymphography,
angiography, and sentinel node dissection and has proven useful for
more clearly distinguishing ischemic and non-ischemic areas. This
approach also allows for the intraoperative real-time assessment
of the blood supply in the gastric tube.

Sakaki et al. suggested that distal gastrectomy, including resec-
tion of the right gastroepiploic artery, did not result in insufficient
perfusion of the remnant gastric tube [7]. It was  possible to reflect
retrograde perfusion at the resected distal margin of the right gas-
troepiploic artery, suggesting that the bidirectional blood supply
through the gastroepiploic vessel arcade is a long-term result of
collateral vascularization after esophagectomy and gastric pull-up
through an intramural vascular network or an arterial network

from the omental branches [8]. However, in our case, revasculariza-
tion in the upper region of the gastric tube was not confirmed using
ICG fluorescence intraoperatively. Because the patient had already
undergone free jejunal graft reconstruction after esohagectomy
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Fig. 3. The flow of the gastric tube was  considered insufficient a

ith gastric tube reconstruction, we considered that sufficient col-
ateral vascularization was not recognized using ICG fluorescence.

From an oncological perspective, we consider subtotal gastrec-
omy to be inferior to total gastric tube resection, as total gastric
ube resection is radical surgery including a negative lateral margin
nd dissection of all lymph nodes around the gastric tube. However,
otal gastric tube resection is associated with several major issues.

evere adhesions around the gastric tube, left recurrent laryngeal
erve palsy, and remnant esophagus injury seem to occur relatively
arely, consequently leading to complications of anastomotic leak-
ge and pulmonary issues. In the present case, subtotal gastrectomy
amping the gastroepiploic artery according to ICG fluorescence.

was performed in an elderly patient. Intraoperatively, collateral
vascularization was  not recognized using ICG fluorescence after
clamping the right gastroepiploic artery. We  considered subtotal
gastrectomy including dissection of the lymph nodes around the
pyloric region to be impossible. Therefore, we performed subtotal
gastrectomy with preservation of the right gastroepiploic vessels
instead.
In conclusion, we  presented a patient with GTC who  successfully
underwent subtotal gastrectomy with intraoperative ICG fluores-
cence. ICG fluorescence is useful for evaluating the flow of the
gastric tube and helping to determine the operating method.
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ith  Roux-en-Y reconstruction was performed.
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