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Abstract

With recent advances in the treatment of esophageal cancer and long-term survival after esophagectomy, the number
of gastric tube cancer (GTC) has been increasing. Total gastric tube resection with lymph node dissection is considered
to be a radical treatment, but it causes high post-operative morbidity and mortality. We report an elderly patient with
co-morbidities who developed pyloric obstruction due to GTC after esophagectomy with retrosternal reconstruction. The
patient was treated using distal partial gastric tube resection (PGTR) and Roux-en-Y reconstruction with preservation of
the right gastroepiploic artery and right gastric artery. Intraoperative blood flow visualization using indocyanine green (ICG)
fluorescence demonstrated an irregular demarcation line at the distal side of the preserved gastric tube, indicating a safe
surgical margin to completely remove the ischemic area. PGTR with intraoperative ICG evaluation of blood supply in the
preserved gastric tube is a safe and less-invasive surgical option in patients with poor physiological condition.

INTRODUCTION

Intraoperative visualization of the blood flow in the preserved

Recently, the number of gastric tube cancer (GTC) has increased
[1]. Although total gastric tube resection (TGTR) is considered as
a radical treatment, it is invasive with a high post-operative
morbidity and mortality [2-4]. We report an elderly patient
with GTC who was treated using partial gastric tube resection
(PGTR) and Roux-en-Y reconstruction with preservation of the
right gastroepiploic artery (RGEA) and right gastric artery (RGA).

gastric tube using indocyanine green (ICG) fluorescence was
useful to decide the proximal surgical margin.

CASE REPORT

An 80-year-old man developed gastric tube adenocarcinoma
after radical esophagectomy for squamous cell carcinoma. He
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Figure 1: Upper gastrointestinal endoscopy showed a tumor at the pyloric region
of the gastric tube causing pyloric obstruction.

Figure 2: Preoperative CT image; white arrows indicate a tumor with thickening
of the gastric wall.

underwent video-assisted subtotal esophagectomy followed by
reconstruction of the gastric tube through the retrosternal route
and cervical anastomosis 7 years ago. Based on his age and co-
morbidities, such as interstitial pneumonia, paroxysmal atrial
fibrillation, aortic regurgitation and hypertension, he has been
followed up by regular check-ups without adjuvant therapy.

Upper gastrointestinal endoscopy at the seventh year of
follow-up revealed a polypoid tumor of 3 cm in diameter at
the pyloric region of the gastric tube with pyloric obstruction
(Fig. 1). Endoscopic biopsy from the tumor revealed papillary
adenocarcinoma (pap > tubl). Contrast-enhanced computed
tomography (CT) demonstrated a solid mass with slight
enhancement at the abdominal part of the gastric tube located
below the lower border of the sternum (Fig. 2). Neither lymph
node metastasis nor distant metastasis was detected, leading
to a diagnosis of clinical stage IB (cT2NOMO) gastric cancer
according to the seventh edition of the Union for International
Cancer Control system.

TGTR with sternotomy was considered a radical surgery;
however, in consideration of surgical invasion and the patient’s
physical condition, gastric vessel-preserving partial distal gas-
trectomy was conducted.

Under upper midline laparotomy, the abdominal part of the
gastric tube was mobilized along with the RGEA and RGA after
careful dissection. The first and second branches of the RGEA
and RGA were divided along the gastric wall, carefully preserving
the main vessels. Supra-duodenal arteries were also divided.
Then, the anal side margin was set at 1 cm from the distal side
of the pylorus, and the duodenum was divided using a linear
stapler (Fig. 3A). Before setting the proximal surgical margin,
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Figure 3: Diagrammatic representation of the intraoperative findings; (A) resec-
tion of the distal gastric tube with preservation of the RGEA and RGA and (B)
Roux-en-Y reconstruction; SDA, supra-duodenal artery; p-ring, pyloric ring.

Figure 4: Intraoperative visualization of the blood flow in the proximal side of
the gastric tube using ICG fluorescence; bilateral arrow: dissection line of the
proximal margin; black dotted line: outline of the proximal part of the gastric
tube; black solid line: distal surgical margin; white dotted line: pylorus; black
dotted circle: location of the tumor.

blood supply in the gastric tube was assessed by ICG fluo-
rescence [5]. The visualized ICG fluorescence demonstrated an
irregular demarcation line at the distal side of the preserved
gastric tube, indicating insufficient blood supply at the greater
and lesser curvature compared with the center of the gastric wall
(Fig. 4). The gastric tube was thus divided at 2 cm on the oral side
from the proximal margin of the tumor, confirming complete
removal of the ischemic area. Then gastro-jejunostomy was
performed for Roux-en-Y reconstruction (Fig. 3B).

The surgery was uneventful. The operation time was 3 h
49 min, and the amount of blood loss was 60 g. The patient fully
recovered and was discharged 16 days after surgery.

The resected specimens are shown in Fig. 5. Pathological
examination of the surgical specimen demonstrated moderately
differentiated adenocarcinoma (pT2), indicating RO resection.
The patient is healthy at 26 months after surgery without recur-
rence.

DISCUSSION

Recent progress in surgical techniques and the development
of novel therapeutic modalities, such as adjuvant chemoradia-
tion therapy combined with surgery, have improved the post-
operative survival up to 34-51% at 5 years [1]. In addition, the
mean interval between esophagectomy and diagnosis of GTC
was reported to be 55.8 months [6], suggesting that more elderly
patients will develop GTC in the future.

If endoscopic submucosal resection is not indicated, most
patients with resectable GTC will receive TGTR or PGTR [6].
TGTR with lymph node dissection is considered as a radical
treatment for GTC. In many cases, distal para-gastric lymph node



Figure 5: Resected specimen; a Type II tumor in the pyloric lesion of the gastric
tube measuring 25 x 15 mm in size; PM, proximal margin; DM, distal margin;
asterisk, surgical specimen removed by circular staple.

stations No. 5, No. 6 and No. 4d [7], which were not removed
during prior esophagectomy, are dissected. Then, TGTR is com-
pleted with reconstruction using colon or jejunal interposition
[8]. However, the extent of lymphadenectomy in GTC has not
been standardized because of the lack of long-term surgical
outcomes [9]. In addition, surgical removal of the reconstructed
gastric tube requiring sternotomy or thoracotomy depends on
the reconstruction route, is invasive and involves a high risk
of post-operative morbidity and mortality [2-4], especially for
elderly patients [10]. On the other hand, because the majority of
GTC cases are located in the lower part of the gastric tube, PGTR
is also performed as a radical treatment in patients with early
stage GTC for which endoscopic resection is difficult because of
the location, such as on the staple line or pyloric ring [6, 8, 10]. In
the present case, PGTR without radical lymph node dissection,
preserving the RGEA and RGA, was performed as a palliative
surgery for an 80-year-old patient with clinical stage IB GTC.

On the intraoperative evaluation of blood flow in the gastric
tube after clamping or ligation of the RGEA and RGA, several
reports noted neo-vascularization from the remnant cervical
esophagus to the upper region of the gastric tube. However, the
length of the vascularized gastric tube varies among patients
[4,9,11-13]. On the other hand, the length of the proximal gastric
tube with sufficient blood flow was 3-7 cm from the esophago-
gastric anastomosis in other reports [4, 11, 12], suggesting that
TGTR will be needed in the majority of cases after dissection of
the RGEA and RGA.

We performed intraoperative ICG evaluation to detect the
blood supply in the preserved gastric tube. Recent reports sug-
gested the use of blood supply visualization using ICG methods
allows preservation of the proximal portion of the gastric tube
after dissection of the RGEA and RGA [4, 11, 12]. In the present
case, even during PGTR with preservation of the RGEA and RGA,
intraoperative detection of ICG fluorescence was useful to safely
set the proximal surgical margin of the gastric tube based on the
sufficient blood supply at the anastomotic lesion.

In conclusion, PGTR with intraoperative ICG evaluation of
blood supply in the preserved gastric tube is a safe and less-
invasive surgical option in patients with a poor physiological
condition.
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