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CASE REPORT
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Abstract
Esophagectomy with extended lymphadenectomy and 
gastric conduit reconstruction is a radical procedure for 
the treatment of esophageal cancer that is associated 
with a high morbidity rate. Gastric conduit necrosis 
is a fatal complication that occurs in 2% of patients. 
Conventionally, two-stage salvage surgery consisting 
of removal of the necrotic gastric conduit followed 
by reconstruction has been performed; however, this 
procedure has a high morbidity rate. We describe a 
61-year-old man who underwent minimally invasive 
esophagectomy complicated by slowly progressive 
gastric conduit necrosis associated with complete 
neck drainage and a stable overall condition. There 
was a 2 cm gap in the anastomosis. Because there 
was no evidence of residual gastric conduit necrosis, a 
removable, covered self-expanding metal stent (SEMS) 
was inserted to bridge the anastomosis. The stent was 
fixed to the patient’s ear with silk thread through the 
lasso on its proximal end to prevent migration. Eight 
weeks after insertion, the stent was removed easily 
without any associated complications. The anastomotic 
defect was completely bridged with granulation tissue, 
showing progressive epithelialization without leakage 
or stenosis. The patient was discharged home in good 
general health. This is the first report of the successful 
conservative management of esophago-gastric conduit 
anastomosis disruption with SEMS placement. 
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Core tip: Gastric conduit necrosis is a fatal complication 
after esophagectomy. Conventionally, two-stage salvage 
surgery consisting of removal of the necrotic gastric 
conduit followed by reconstruction has been performed, 
but it has a high morbidity rate. On the other hand, 
a covered self-expanding metal stent (SEMS) has 
been reported to be effective for the treatment of 
anastomotic leakage. This is the first report of the 
successful conservative management of gastric 
conduit necrosis with SEMS placement. This case 
highlights the diagnosis and evaluation of the state of 
esophago-gastric conduit anastomosis disruption and 
demonstrates that a conservative approach with no 
surgery could result in a successful outcome.
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INTRODUCTION
In Japan, esophagectomy with extended lymph­
adenectomy, gastric conduit reconstruction, and 
cervical anastomosis improves the prognosis of 
patients with esophageal cancer[1], but it is associated 
with high rates of morbidity and mortality[2]. Cervical 
anastomotic leakage after esophagectomy has been 
reported in 5%-24% of patients[3,4], but most cases 
are successfully treated with conservative approaches. 
On the other hand, gastric conduit necrosis following 
esophagectomy is a rare but critical complication[5]. 
Conventionally, two-stage salvage surgery consisting of 
the removal of the necrotic gastric conduit followed by 
reconstruction has been performed. However, surgical 
morbidity associated with this procedure is high[5]. 

We present a particularly rare case, in which gastric 
conduit necrosis and disruption of the anastomosis 
occurred very gradually in a patient in relatively stable 
condition. We discuss the presentation and successful 
conservative management with temporary placement 
of a removable covered self-expanding metal stent 
(SEMS).

CASE REPORT
A 61-year-old man was admitted to our hospital with 
squamous cell carcinoma in the lower third of the 
esophagus, with a preoperative TNM classification[6] 
of T2N1M0 stage ⅡB. Neoadjuvant therapy was 
administered. The patient underwent minimally 
invasive esophagectomy in the prone position with 

two-field lymph node dissection. A gastric conduit was 
created by hand-assisted laparoscopic surgery in the 
posterior mediastinum, with a cervical anastomosis 
created by end-to-end stapling. There was no evidence 
of anastomotic tension or venous stasis of the gastric 
conduit. The esophago-gastric anastomotic site was 
ultimately determined to be located in the mediastinum 
(behind the manubrium). On postoperative day (POD) 
6, the white blood cell (WBC) count and C-reactive 
protein (CRP) level were elevated at 11600/µl and 
9.4 mg/dl, respectively. The neck drainage tube was 
dirty, with signs of anastomotic leakage. Computed 
tomography (CT) performed at this time showed 
continuity of the anastomosis, with no fluid or air 
surrounding it (Figure 1a, arrows). The patient was 
managed conservatively with a neck drainage tube 
and antibiotics because his general condition was 
stable. On POD 15, a small amount of pus was found 
in the drainage tube in the neck. On POD 21, the WBC 
and CRP levels returned to normal at 8300/µl and 1.5 
mg/dl, respectively. Esophagraphy was performed 
to evaluate the state of the anastomosis. The gastric 
conduit was not imaged with oral contrast medium, 
and the entire volume of the contrast medium leaked 
out into the mediastinal cavity (Figure 2a, arrows). 
CT findings showed disruption of the anastomosis 
and mediastinal cavity (Figure 1b). Gastrointestinal 
endoscopy showed disruption of the anastomosis. 
The healthy gastric conduit was observed to contain a 
stump in the mediastinal cavity (thick white arrows). 
The staple in the stump of the gastric conduit was also 
observed (Figure 3a, thin black arrow). The distance 
between the esophageal stump and gastric conduit 
stump (white thick arrows) was 2 cm (Figure 3b). We 
diagnosed the patient with gastric conduit necrosis, 
which was 2 cm in length at the top of conduit and had 
occurred quite slowly; thus, saliva drained entirely via 
the neck, and the patient’s general condition remained 
stable. No inflammatory reaction was observed. We 
continued with conservative management because 
the patient refused surgical therapy and there was 
no evidence of residual gastric conduit necrosis. A 
removable covered SEMS, a Hanarostent Fully Covered 
Esophageal Stent, which was 24/18 mm in diameter 
and 10 cm in length (M.i.tech Co., Pyeongtaek, South 
Korea), was inserted to bridge the anastomosis 
(Figures 3b, 3c and 4a). To prevent migration of the 
Hanarostent, we passed silk thread through the lasso 
on its proximal end (Figure 3d), looped this thread, 
and hung it on the patient’s ear (Figure 4b). SEMS 
placement resulted in complete resolution of the 
leakage, as demonstrated by a contrast study (Figure 
2b). Migration was not observed while the stent was in 
place. On post-stenting day (PSD) 42, gastrointestinal 
endoscopy was performed to evaluate recovery of the 
anastomotic defect through the transparent side wall 
of the Hanarostent. The anastomotic defect was barely 
detectable, and the Hanarostent maintained mobility; 
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Figure 1  Computed tomography findings of the anastomosis and mediastinum. a: Continuity of the anastomosis, no evidence of malformation of the staple 
line, and no fluid or air surrounding the anastomosis were observed on postoperative day (POD) 6 (arrows); b: Computed tomography findings on POD 21 showed 
disruption of the anastomosis and malformation of the anastomotic staples and mediastinal cavity.

Figure 2  Findings of the oral contrast studies over time. a: Complete extravasation of the entire volume of contrast medium into the mediastinal cavity (arrows); 
b: complete occlusion of the leakage by self-expanding metal stent (SEMS) placement; c: complete flow of the contrast medium without leakage or stenosis after the 
SEMS was removed.
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of the gastric conduit. The patient was able to resume 
a solid diet at 8 d after stent extraction and was 
discharged home at 17 days after extraction in good 
general health.

DISCUSSION
The stomach is the preferred organ for reconstruction 
following esophageal resection for malignant disease, 
but there is a 2% failure rate due to ischemia[5]. In 
our patient, we diagnosed gastric conduit necrosis 
comprehensively by a chronological change in the CT 
findings, the nature of the drainage, including pus, 
and gastrointestinal endoscopy. The CT findings on 
POD 6 showed continuity of the anastomosis and no 

thus, continuation of the stenting was selected. On 
PSD 58, the Hanarostent was removed easily using 
the retrieval lasso located on its proximal end (Figure 
5a). The anastomotic defect, which had originally 
extended over 2 cm, was completely reconstructed 
by the granulation tissue that had grown around the 
Hanarostent. The staple in the stump of the gastric 
conduit was confirmed (Figure 5b, thin black arrow). 
Complete flow of the contrast medium without leakage 
or stenosis was observed, as demonstrated in the 
contrast study (Figure 2c). On PSD 65 (Figure 5c) 
and PSD 84 (Figure 5d), gastrointestinal endoscopy 
showed chronological progression of epithelialization 
at the new anastomosis site, which consisted of 
granulation tissue. A staple was observed in the stump 
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Figure 3  Endoscopic findings of gastric conduit necrosis and self-expanding metal stent placement. a: The stump of the healthy gastric conduit (thick white 
arrows) and the staple in the stump of the gastric conduit (thin black arrow); b: complete disruption of 2 cm of the anastomosis and stump of the gastric conduit (thick 
white arrows); c: placement of a removable covered self-expanding metal stent (SEMS); d: a silk thread placed through the lasso located on the proximal end of the 
stent.
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Figure 4  Hanarostent fully covered esophageal stent (M.i.tech Co., 24/18 mm in diameter and 10 cm in length) and lasso (a) and fixation of the stent to the 
patient’s ear by placing a silk thread through the lasso to prevent stent migration (b).
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evidence of malformation of the staple line; thus, 
anastomotic dehiscence was not caused by technical 
failure. Gastrointestinal endoscopy on POD 21 showed 
disruption of the anastomosis, but the stump of the 
residual gastric conduit was quite healthy without 
necrosis, which may have been because the ischemic 
area was extremely localized at the top of the gastric 
conduit and completely isolated, with drainage via a 
neck tube. 

Gastric conduit necrosis is associated with a 
high mortality rate, although appropriate surgical 
management with removal of the conduit can be 
life-saving[5]. In our case, we did not object to early 
surgery as the standard of care, given the utmost 
importance of reducing mortality. Fortunately, there 
was no urgency in our patient because his gastric 
conduit necrosis progressed quite slowly, and his 
clinical condition remained stable. 

Reconstructive surgery after gastric conduit 
necrosis has been reported to be challenging[5,7]. 
Dowson et al[5] have reported surgical management 
with removal of a conduit following gastric conduit 
necrosis. In their patients, reconstruction with the 
jejunum or left colon was performed with 0% mortality 
and 57% morbidity. These procedures can provide 
good clinical and functional outcomes, but they require 
a specialized multidisciplinary approach and are 
associated with a high morbidity rate.

To avoid surgery, we based our treatment approach 
on conservative therapy for the anastomotic leakage. 

The feasibility, effectiveness, and low morbidity of 
stent implantation have been reported for thoracic 
anastomotic leakage after esophagectomy[8]. Gastro-
tracheobronchial fistula (GTF), which is rarely caused 
by leakage from the esophagogastrostomy site and 
subsequent postoperative development of a mediastinal 
abscess, is usually fatal[9]. Some investigators have 
reported that stent placement is also useful for treating 
GTF[10,11]. Although stent placement is a minimally 
invasive procedure, it is associated with severe 
complications, including hemorrhage, incomplete 
sealing, perforation, and stent migration[8,12]. Stent 
migration requires stent repositioning or placement 
of a second stent. Our method of fixing the stent to 
the patient’s ear with a silk thread through the lasso is 
considered to be reasonable and effective to prevent 
stent migration. Concerning complications due to stent 
removal, removal of the prosthesis within 6-8 wk 
of insertion is recommended without compromising 
treatment efficacy[12,13]. In our patient, gastrointestinal 
endoscopy revealed that the anastomotic defect was 
barely detectable, and the Hanarostent maintained 
mobility at 6 wk after insertion. Therefore, the duration 
of stent therapy exceeded 8 wk to ideally reconstruct 
the anastomosis, which was completely disrupted. 
There were no complications associated with stent 
removal. 

Recently, a new approach for the treatment of 
anastomotic leakage following esophageal resection 
has been reported involving the combination of 
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Figure 5  Endoscopic findings of the anastomosis after removal of the self-expanding metal stent and staple in the stump of the gastric conduit (thin black 
arrow). a: Easy removal of the self-expanding metal stent without complications; b: complete reconstruction of a new anastomosis with granulation tissue; c, d: 
progression of epithelialization of the new anastomosis without stenosis over time (PSDs 65 and 84). 
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vacuum-assisted therapy with covered SEMS[14]. 
In this approach, an Endo-sponge (Braun BBD 
Aesculap GmbH, Tuttlingen, Germany) is placed 
into the esophageal lumen and pushed into the 
para esophageal cavity, which is overstented with 
a partially covered SEMS. The suction tube of the 
sponge is retrieved through the nose and connected 
to a continuous negative pressure of 75 to 100 
mmHg within 18 h in a stepwise manner, and the 
pressure is increased when secretion production is 
diminished[14]. In our patient, the paraesophageal 
cavity was too large to enclose the sponge tightly. 
Additionally, he experienced complete drainage by the 
percutaneous drain and thus, simple SEMS therapy 
was selected. In the case of leakage in a patient with 
a small paraesophageal cavity without a percutaneous 
drainage tube, endoluminal vacuum therapy with an 
Endo-sponge is an ideal and excellent therapy.   

To the best of our knowledge, this is the first report 
of the successful conservative management of gastric 
conduit necrosis as a complication of esophagectomy. 
Our experience suggests that in very carefully selected 
patients in whom the progression of gastric conduit 
ischemia is slow, there is no associated inflammation 
of the mediastinum, and the general condition is stable 
without evidence of sepsis, a trial of conservative 
management may be effective. By contrast, a patient 
with early onset gastric conduit ischemia that occurs 
within POD 5 may not be suitable for stent therapy 
because the progression will likely be acute and 
critical. To diagnose conduit necrosis immediately, 
rapid execution of gastrointestinal endoscopy should 
be recommended if there are any signs of anastomotic 
leakage. Considering the abovementioned criteria, the 
distance between the two ends of the anastomosis or 
the circumference of the leakage may not be the limit 
for stent therapy.

In conclusion, this case highlights the diagnosis and 
evaluation of esophago-gastric conduit anastomosis 
disruption and demonstrates that a conservative 
approach with no surgery may result in a successful 
outcome.

COMMENTS
Case characteristics
A 61-year-old man with esophageal cancer underwent minimally invasive 
esophagectomy with cervical esophago-gastric anastomosis in the prone 
position. 

Clinical diagnosis
Disruption of the anastomosis with gastric conduit necrosis.

Differential diagnosis
Simple anastomotic leakage.

Laboratory diagnosis
WBC: 11600/µl; CRP: 9.4 mg/dl; and all other laboratory parameters were 
within the normal limits.

Imaging diagnosis
Computed tomography findings and gastrointestinal endoscopy showed 
disruption of the anastomosis.

Treatment
A removable, self-expanding metal stent (SEMS) was inserted to bridge the 
anastomosis. 

Related reports
The feasibility, effectiveness, and low morbidity of stent implantation for the 
treatment of simple anastomotic leakage have been reported, but there are few 
reports of the successful conservative management of anastomosis disruption 
with SEMS placement.

Term explanation
Gastric conduit necrosis following esophagectomy occurs in 2% of patients.  

Experiences and lessons
The authors recommend that SEMS therapy for anastomosis disruption when 
the progression of gastric conduit ischemia is slow, there is no associated 
inflammation of the mediastinum, and the patient’s general condition is 
stable without evidence of sepsis. The distance between the two ends of the 
anastomosis or the circumference of the leakage may not be the limit for stent 
therapy.

Peer-review
This article is a case report about the conservative management of gastric tube 
necrosis as a complication of esophagectomy. The authors describe a 61-year-
old man who underwent minimally invasive esophagectomy complicated by 
slowly progressive gastric conduit necrosis associated with complete neck 
drainage and stable overall condition. The patient’s anastomotic leakage was 
treated by inserting a covered self-expanding metal stent into the esophagus.
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