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h i g h l i g h t s

� When gastric cancer patients have coexisting duodenal diseases, periodic observation of the duodenum is necessary.
� Given that postoperative endoscopic examinations of the duodenum are needed after total gastrectomy, double-tract reconstruction may be preferable.
� This is the first report of total gastrectomy with double-tract reconstruction in gastric cancer patients with FAP.
� Double-tract reconstruction following total gastrectomy may be technically feasible for duodenal surveillance.
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a b s t r a c t

Introduction: When gastric cancer or carcinoid patients have coexisting diseases such as duodenal ad-
enoma, FAP, or Crohn's disease, periodic observation of the duodenum is necessary.
Methods: Between August 2013 and April 2015, we performed four consecutive laparoscopic total gas-
trectomies with double tract reconstruction for duodenal surveillance. Three of the patients were
diagnosed with gastric cancer, while the remaining patient was diagnosed with gastric carcinoid.
Results: No deaths occurred, and three of the patients showed no early complications. One patient with
Crohn's disease developed anastomotic leakage, but it was successfully managed conservatively. On
endoscopy three to seven months later, we were able to observe the duodenum via jejunal anastomosis
in all of the patients.
Discussion: Roux-en-Y reconstruction is one of the options after laparoscopic total gastrectomy. However,
given that periodical endoscopic examinations of the duodenum are strongly recommended after sur-
gery, double-tract reconstruction may be preferable in these patients.
Conclusion: Although more detailed data are required, double-tract reconstruction may be the best
choice for patients requiring total gastrectomy with regular check-up of the duodenum.
© 2017 The Author(s). Published by Elsevier Ltd on behalf of IJS Publishing Group Ltd. This is an open

access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

1. Introduction

Laparoscopic gastrectomy has been established as a minimally
invasive treatment in gastric surgery, especially early gastric cancer
[1,2]. While distal gastrectomy is performed for gastric cancer
located in the lower or middle third of the stomach, total or prox-
imal gastrectomy is performed for lesions located in the upper
third. Total gastrectomy is particularly essential for treating mul-
tiple cancers. Although Roux-en-Y reconstruction is one of the

options after laparoscopic total gastrectomy for gastric cancer, a
different reconstruction method should be considered for patients
with comorbidities who require regular duodenal checkup after
surgery. Other available surgery routes include the jejunal inter-
position method and the double tract method. We herein describe
double tract reconstruction following total gastrectomy for
duodenal surveillance. This work has been reported in line with the
PROCESS criteria [3].

2. Methods

2.1. Patients

Between August 2013 and April 2015, we performed four
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consecutive laparoscopic total gastrectomies with double tract
reconstruction at Chiba University Hospital, Japan. Three of the
patients were diagnosed with gastric cancer, while the remaining
patient was diagnosed with gastric carcinoid. Staging was per-
formed using Japanese classification of gastric carcinoma [4].

2.2. Procedure

After laparoscopic total gastrectomy with D1þ lymphadenec-
tomy performed in accordance with the Japanese Gastric Cancer
treatment guidelines [5], the jejunum was divided approximately
25 cm distal to the Treitz ligament. The distal jejunal limbwas then
directly brought up to the esophageal stump. Esophagojejunostomy
was performed in a side-to-side (overlap) fashion [6] using a linear
stapler (Endo GIA™ 45; Covidien, Mansfield, MA, USA) (Patients 1
and 4), or end-to-side fashion using a circular stapler [7] (EEA™
OrVil™ 21-mm device; Covidien) (Patients 2 and 3). Side-to-side
jejunoduodenostomy was then performed using a modified
“delta-shaped anastomosis” [8] technique. With this technique, a
V-shaped anastomosis was made between the posterior side of the
duodenum and the jejunal limb, approximately 15 cm distal to the
esophagojejunal anastomosis, using a 45-mm linear stapler (Endo
GIA™ 45; Covidien). The entry hole of the stapler was closed using
the same 45-mm linear stapler. Side-to-side jejunojejunostomy
was then made using a 60-mm linear stapler (Endo GIA™ 45;
Covidien), approximately 30 cm distal to the jejunoduodenostomy
(Fig. 1).

3. Results

Four cases were reconstructed via the double-tract method
following laparoscopic total gastrectomy with D1þ lymphadenec-
tomy. The clinicopathological backgrounds of the four patients are
shown in Table 1. The mean age was 66.8 years, and the mean

duration of hospital stay was 20.3 days. The mean operative time
was 464.3 min, and the mean blood loss was 137.5 ml.

No deaths occurred, and three of the patients showed no early
complications. One patient with Crohn's disease (Patient 3) devel-
oped anastomotic leakage on Day 6 after surgery, but it was suc-
cessfully managed conservatively. The patients resumed oral food
intake by Day 22 after the surgery. Some late complications were
observed in all of the patients, as follows: diarrhea (Patients 1, 2, 3)
and weight loss of more than 5 kg (Patients 1, 2, 4).

All of the patients underwent gastroendoscopy three to seven
months after the surgery, and the duodenum was able to be
inspected via duodenojejunal anastomosis in all of them (Fig. 2). No
signs of reflux esophagitis, recurrence, or new manifestations of
duodenal diseases were revealed during regular follow-up up to a
mean of 37 months after surgery.

4. Discussion

Roux-en-Y reconstruction is one of the typical options after
laparoscopic total gastrectomy for gastric cancer. However,
observing the duodenum with a gastroendoscope can be quite
difficult after this reconstruction. Given that periodical endoscopic
examinations of the duodenum are strongly recommended after
surgery in patients with comorbidities such as duodenal adenoma,
FAP, or Crohn's disease, other reconstruction options may be pref-
erable in these patients.

We employed a double-tract reconstruction method after
laparoscopic total gastrectomy for this purpose in our series of
patients, since this method requires only a minor modification to
the Roux-en-Y reconstruction procedure. A delta-shaped intra-
corporeal anastomosis technique, developed for B-1 reconstruction
after distal gastrectomy [8], was applied for this modification.

The benefits of double-tract reconstruction after total gastrec-
tomy have been described as (1) its technical simplicity; (2) the
preserved passage of food though the duodenum; and (3) the lack
of any need to create a duodenal stump, one of the risk sites of
rupture [9]. In addition, double-tract reconstruction also allows
much easier endoscopic access to the duodenum after surgery than
Roux-en-Y reconstruction.

Double-tract reconstruction after laparoscopic proximal gas-
trectomy using intracorporeal delta-shaped anastomosis has been
also described by Jun Hong et al. [10] and shown to be technically
feasible and safe. The length of the alimentary limb between
esophagojejunostomy to gastrojejunostomy has been recom-
mended to be 15e20 cm to achieve a satisfactory gastroendoscopic
follow-up of the duodenum. We secured a similar length
(approximately 15 cm) between esophagojejunostomy and duo-
denojejunostomy in our series, as the surgery did not induce too
much tension or relaxation of the reconstructed alimentary limb.
As such, postoperative endoscopic check-ups of the duodenum
were performed without any difficulty in all four of the present
cases. However, long-term follow-up is necessary to determine
whether this length between esophagojejunostomy and duode-
nojejunostomy does not cause bile refluxwithout residual stomach.

5. Conclusion

To our knowledge, this is the first report of total gastrectomy
with double-tract reconstruction in gastric cancer patients with
FAP and Crohn's disease. Given that all of the patients were suc-
cessfully treated under laparoscopic guidance, we feel that double-
tract reconstruction may be the best choice for patients requiring
total gastrectomy with regular check-up of the duodenum after
surgery. However, such cases are believed to be relatively rare;
therefore, more data are needed before any hard recommendations

Fig. 1. A schematic diagram of double-tract reconstruction. Three anastomoses were
made: (a) side-to-side or end-to-side esophagojejunal anastomosis, (b) side-to-side
jejunoduodenal anastomosis, and (c) side-to-side jejunojejunal anastomosis.
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