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Abstract

Background Leakage of cervical esophagogastric anastomosis is a serious complication of esophagectomy. How-
ever, there is no established way to treat the anastomosis leakage.

Case presentation The case is a 69-year-old man with locally advanced esophageal and two early gastric cancers.
After induction chemotherapy, we performed minimally invasive esophagectomy, but on postoperative day 11,

the anastomotic leakage was observed. Nutritional therapy, negative-pressure wound therapy, and suture closure
could not treat it. Therefore, we performed pedunculated gastric conduit interposition with duodenal transection. In
this procedure, the main trunk of the right gastroepiploic artery and vein was preserved, and the duodenum and gas-
tric antrum are resected with cutting the branch from the right gastroepiploic artery and vein to gastric antrum,
which dramatically improved the flexibility of the gastric conduit, and itis pulled up through the subcutaneous route.
Improved blood supply and flexibility of the gastric conduit enabled a tension-free and safe anastomosis.

Conclusions The flexibility and favorable blood flow of pedunculated gastric conduit interposition with duodenal
transection can be an effective treatment option for refractory anastomotic leakage after esophagectomy.
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Backgrounds

Anastomosis leakage after cervical esophagogastrostomy
is a significant complication of esophagectomy with a
reported occurrence rate of approximately 10% [1-3].
Factors that affect the development of anastomosis leak-
age include unstable blood supply and/or drainage and
tension at the esophagogastric anastomosis [4]. Pedun-
culated gastric conduit interposition with duodenectomy
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is one of the methods of gastric tube extension in cases
requiring high cervical anastomosis because its flex-
ibility permits a safer esophagogastric anastomosis [5].
Here, we describe a surgical technique, i.e., pedunculated
gastric conduit interposition with antrum resection and
Roux-en-Y reconstruction, to treat refractory anastomo-
sis leakage after esophagectomy.

Case presentation

A 69-year-old man with locally advanced esophageal
cancer located in the middle of the thoracic esophagus
(cT4(aorta)N2MO cStage IV) and two early gastric can-
cer lesions on the gastric antrum (cT1bNOMO cStage
I, ¢T1la) had undergone two cycles of docetaxel, cis-
platin, and 5-fluorouracil as induction therapy for the
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esophageal cancer. As chemotherapy led to a reduction
in the size of the lesion, minimally invasive esophagec-
tomy was performed, which involved cervical esoph-
agogastric anastomosis with a gastric tube through
the subcutaneous route and feeding jejunostomy crea-
tion. Initially, we planned to perform minimally inva-
sive esophagectomy for esophageal cancer first and
then treat early gastric cancer after observing the post-
operative course of esophageal cancer because add-
ing a gastrectomy to esophagectomy was too invasive
for a patient with overlapping T4b esophageal cancer
and early gastric cancer. And we chose the subcutane-
ous route just in case of reoperation of gastrectomy.
In this procedure, 135 mm of esophagus was resected.
Anastomotic leakage was observed on postoperative
day 11. Therefore, nutritional therapy was started, and
negative-pressure wound therapy was performed for
2 weeks starting on postoperative day 14, but anasto-
motic leakage was persisted, so suture closure opera-
tion was performed on postoperative day 58. However,
the leakage was not completely resolved, and pedun-
culated gastric conduit interposition with antrum
resection, Roux-en-Y reconstruction, and feeding jeju-
nostomy creation was performed on postoperative day
119, as follows.

First, an adhesion around the reconstructed gastric
tube and cervical esophagus was sufficiently dissected,
and the right gastric artery and vein were ligated and
divided. Next, the main trunk of the right gastroepi-
ploic artery and vein was preserved, but its branch to
the gastric antrum was cut. The duodenum and gastric
antrum were resected to remove the early gastric can-
cer lesions after confirming the gastric lesions directly
through a small incision in the anterior wall side of gas-
tric antrum; this not only dramatically improved gas-
tric conduit flexibility but also allowed it to be pulled
up through the subcutaneous route. The gastric conduit
was elevated via subcutaneous route again for two rea-
sons: first, because it was possible to perform a tension-
free cervical anastomosis by the subcutaneous route
due to sufficient flexibility, and second, because there
were two anastomotic sites (esophagogastric anasto-
mosis and gastrojejunal anastomosis), and even if anas-
tomosis leakage occurred, it would not cause serious
outcome by the subcutaneous route. Hemodynamics of
the remaining gastric conduit, evaluated using indocya-
nine green (ICG) fluorescence, showed abundant blood
flow. Subsequently, the faulty esophagogastric anas-
tomosis was resected, and an end-to-end esophago-
gastrostomy was performed using the Albert-Lembert
method. The distal stump of the gastric conduit was
anastomosed to the jejunum with a Roux-en-Y recon-
struction (Fig. 1).
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Oral intake was delayed due to wound dehiscence on
postoperative day 7, but the patient did not show any
signs of anastomosis leakage postoperatively and began
oral intake on day 16 after the reoperation.

Discussion and conclusions

Pedunculated gastric conduit interposition in a Roux-en-
Y fashion was first reported by Yamagishi et al. in 1970.
This technique has two advantages, viz., good circula-
tion and greater flexibility of the gastric conduit [6]. Spe-
cifically, the gastric tube is mainly perfused by the right
gastroepiploic vessels, and as only a small portion of the
short gastric vessels are distributed, adequate circula-
tion is ensured. Furthermore, because both ends of the
conduit are free from the stomach, there is enough flex-
ibility to allow its placement in the cervical area without
tension, which enables a safe esophagogastrostomy. We
hypothesize that these two factors contribute to effective
termination of anastomotic leakage that is refractory to
negative wound pressure and suture closure therapy.

For patients with anastomosis leakage after esophagec-
tomy, surgical procedure is not preferred as a first
choice because of the complicated conditions and high
risks. However, it is true that the anastomosis leakage
and cutaneous fistula are often refractory to conserva-
tive therapy. Morita et al. reported the median duration
from the operation to the beginning of food intake was
43 days among patients with anastomotic leakage fol-
lowing esophagectomy who responded to conservative
treatment [7]. Therefore, surgical treatment should rather
be considered for the patients who does not improve by
conservative treatment for 1 to 2 months. Also, if the
patients developed infectious complications related to
the fistula, for example, abscess formation, surgical pro-
cedures would be necessary to heal the infective foci
completely [8].

Several reports have described pedunculated gastric
conduit interposition for salvage esophagectomy or phar-
yngolaryngectomy with total esophagectomy. Kosumi
et al. report no anastomotic leakage in a series of five
patients who underwent pedunculated gastric conduit
interposition with duodenal transection and recommend
this procedure in cases where the gastric conduit needs
to be elevated to a higher level in the neck [5]. Similarly,
Yamagishi et al. reported that, in a series of 17 cases, only
two patients experienced leakage, which quickly healed.
The flexibility and favorable blood flow conditions
afforded by this method represent an effective treatment
option for refractory anastomotic leakage, and as the
procedure does not require the addition of a microvascu-
lar anastomosis, it is also highly versatile.

There are other options for refractory fistula after
esophagectomy: musculocutaneous flap, free jejunal
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Fig. 1 A Schematic diagram of gastric tube before surgery. To confirm the gastric lesion, a small incision was made in the anterior wall side
of gastric antrum. B Pedunculated gastric conduit interposition with Roux-en-Y reconstruction. C Schematic diagram of gastric tube after surgery. D
ICG fluorescence showed abundant blood flow of pedunculated gastric conduit

graft, and colonic interposition. Musculocutaneous flaps
have widely been used for filling tissue defects. It is much
less invasive compared with the surgical procedures
which needs laparotomy. In this case, the greater ten-
sion to the cervical anastomosis caused the anastomosis
leakage, so repair with musculocutaneous flaps was not
indicated. A colon conduit or a free-jejunal graft inter-
position is also used for refractory anastomotic leakage.
However, a colon conduit often requires microvascular

anastomosis due to unstable blood flow, and a free-jeju-
nal graft interposition requires reconstruction of the
jejunal artery and vein. Although pedunculated gastric
conduit interposition with duodenal transection has the
disadvantage of having three anastomotic sites, it has the
advantage of not requiring microvascular anastomosis
and short operative time [9]. Therefore, this procedure
can be the first choice for gastric pull-up technique in
refractory anastomosis leakage.
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To the best of our knowledge, this is the first descrip-
tion of pedunculated gastric conduit interposition with
duodenal transection for refractory anastomotic leakage
after esophagectomy, and we think that this procedure is
suitable in patients with high preoperative risks for anas-
tomotic leakage and in those with refractory anastomosis
leakage.
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RGEA/V  Right gastroepiploic artery and vein
ICG Indocyanine green

Acknowledgements

This work was partially supported by a grants-in-aid of the 106th Annual
Congress of JSS Memorial Surgical Research Fund, Tokyo, Japan. We really
thank Makoto Yamasaki (Department of Surgery, Kansai Medical University)
and Shinji Mine (Department of Esophageal and Gastroenterological Surgery,
Juntendo University) for grateful contribution to this work.

Authors’ contributions

SY, KY, NE, and KN performed the surgery. KH, SY, KY, NE, and KN followed up
with the patient. The manuscript was prepared by KH under the supervision of
SY. The authors read and approved the final manuscript.

Funding
There is no funding source.

Availability of data and materials
Data sharing is not applicable to this article, as no datasets were generated or
analyzed during the current study.

Declarations

Ethics approval and consent to participate

As this article is the case report, we did not need the ethics approval of our
institutional review board. And written consent was obtained from the patient
for the use of the obtained data.

Consent for publication
Written informed consent was obtained from the patient for the publication
of the case report and any accompanying images.

Competing interests
The authors declare that they have no competing interests.

Received: 2 February 2023 Accepted: 18 July 2023
Published online: 01 August 2023

References

1. Price TN, Nichols FC, Harmsen WS, Allen MS, Cassivi SD, Wigle DA, et al. A
comprehensive review of anastomotic technique in 432 esophagecto-
mies. Ann Thorac Surg. 2013;95:1154-61.

2. Kassis ES, Kosinski AS, Ross P Jr, Koppes KE, Donahue JM, Daniel VC.
Predictors of anastomotic leak after esophagectomy: an analysis of the
society of thoracic surgeons general thoracic database. Ann Thorac Surg.
2013;96:1919-26.

3. Sepesi B, Swisher SG, Walsh GL, Correa A, Mehran RJ, Rice D, et al. Omen-
tal reinforcement of the thoracic esophagogastric anastomosis: an analy-
sis of leak and reintervention rates in patients undergoing planned and
salvage esophagectomy. J Thorac Cardiovasc Surg. 2012;144:1146-50.

4. Martin LW, Hofstetter W, Swisher SG, Roth JA. Management of intratho-
racic leaks following esophagectomy. Adv Surg. 2006;40:173-90.

(2023) 2:72

Page 4 of 4

5. Kosumi K, Baba Y, Watanabe M, Ida S, Nagai Y, Baba H. Pedunculated
gastric conduit interposition with duodenal transection after salvage
esophagectomy: an option for increasing the flexibility of the gastric
conduit. J Am Coll Surg. 2012;214:e31-3.

6. Yamagishi M, Ikeda N, Yonemoto T. An isoperistaltic gastric tube. New
method of esophageal replacement. Arch Surg. 1970;100:689-92.

7. Morita M, lkeda K, Sugiyama M, Saeki H, Egashira A, Yoshinaga K, Oki E,
Sadanaga N, Kakeji Y, Fukushima J, Maehara Y. Repair using the pectoralis
major muscle flap for anastomotic leakage after esophageal reconstruc-
tion via the subcutaneous route. Surgery. 2010;147:212-8.

8. ShimakawaT, Naritaka Y, Asaka S, Isohata N, Murayama M, Konno S,
Katsube T, Ogawa K, Ide H. Surgical treatment of intractable cutaneous
fistula with osteomyelitis in the neck developed after esophagectomy.
Anticancer Res. 2007;27:4359-64.

9. Watanabe M, Baba Y, Yoshida N, Ishimoto, H Sakaguchi, M Kawasuji, H
Baba. Modified gastric pull-up reconstructions following pharyngolaryn-
gectomy with total esophagectomy. Dis Esophagus 2014;27:255-261.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions




	Esophageal replacement with pedunculated gastric conduit interposition and duodenal transection for refractory anastomotic leakage after esophagectomy
	Abstract 
	Background 
	Case presentation 
	Conclusions 

	Backgrounds
	Case presentation
	Discussion and conclusions
	Acknowledgements
	References


