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CASE REPORT

Anastomotic leakage after esophagectomy 
possibly caused by compression of the gastric 
conduit behind the sternoclavicular joint: 
a report of three cases
Yasunori Kurahashi* , Yudai Hojo, Tatsuro Nakamura, Tsutomu Kumamoto, Yoshinori Ishida and 
Hisashi Shinohara 

Abstract 

Background: The narrowness of the thoracic inlet is often a problem in retrosternal reconstruction after esophagec-
tomy. We report here three cases in which compression of the gastric conduit behind the sternoclavicular joint pos-
sibly caused anastomotic leakage.

Case presentations: The first case was a 71-year-old man who underwent subtotal esophagectomy for upper 
esophageal cancer followed by retrosternal reconstruction. On postoperative day 2, he developed septic shock and 
underwent reoperation because of a necrotic gastric conduit. The tip of the conduit above the manubrium was 
necrotic due to strangulation as a result of compression by the sternoclavicular joint. The second and third cases were 
a 50-year-old woman and a 71-year-old man who underwent subtotal esophagectomy for middle and lower esopha-
geal cancer, respectively, followed by retrosternal reconstruction. Despite indocyanine green fluorescence imaging 
indicating adequate blood flow in both cases, the tip of the conduit appeared pale and congested because of com-
pression by the sternoclavicular joint after anastomosis. Postoperatively, these two patients developed anastomotic 
leakage that was confirmed endoscopically on the ventral side of the gastric wall that had been pale intraoperatively.

Conclusions: When performing reconstruction using the retrosternal route after esophagectomy, it is important to 
ensure that compression by the sternoclavicular joint does not have an adverse impact on blood flow at the tip of the 
gastric conduit.
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Introduction
Three reconstruction routes possible after esophagec-
tomy are posterior mediastinal, retrosternal and percuta-
neous. Although the retrosternal route is often chosen for 
safety in the event of postoperative complications, it has 
a drawback in terms of higher incidence of anastomotic 

leakage and stenosis [1–4]. One of the reasons for this 
problem is that the reconstructed organ which passes 
through the narrow thoracic inlet with abrupt flexion 
around the trachea is compressed by the sternoclavicu-
lar joint (SCJ). We recently reported that anastomosis 
behind the SCJ was associated with increased incidence 
of postoperative stenosis [1]. To avoid this problem, the 
anastomosis should be located away from the SCJ. How-
ever, if the anastomotic site is placed above the manu-
brium, protrusion of the SCJ may compress the tip of the 
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gastric conduit and cause a reduction in blood flow. Here, 
we report three cases in which compression by the SCJ 
caused impaired gastric blood flow resulting in anasto-
motic leakage.

Case presentations
Case 1
The patient was a 71-year-old man who had a history 
of chronic obstructive pulmonary disease, right upper 
lobectomy for lung cancer and partial liver resection 
for hepatocellular carcinoma. He underwent subtotal 
esophagectomy for upper esophageal cancer with 3-field 
lymph node dissection via video-assisted thoracic surgery 

(VATS), followed by retrosternal reconstruction. The 
4.0-cm-wide gastric conduit was created extracorpore-
ally and pulled up to the neck via the retrosternal route. 
The remnant cervical esophagus was fully mobilized and 
transected near skin level. An end-to-end hand-sewn 
anastomosis was fashioned and placed above the manu-
brium by pulling the conduit down from the abdominal 
cavity to straighten the digestive tract.

On postoperative day (POD) 2, he developed sep-
tic shock and underwent reoperation after emergency 
endoscopy revealed necrosis of the conduit. During the 
second operation, the tip of the conduit above the man-
ubrium was found to be necrotic from strangulation as 
a result of compression by the SCJ (Fig. 1). The necrotic 
conduit was removed, and an esophageal fistula was con-
structed in the left side of the neck for a second recon-
struction to be performed later.

Case 2
In this case, a 50-year-old woman underwent two cycles 
of neoadjuvant chemotherapy (fluorouracil and cispl-
atin) and subtotal esophagectomy for middle esophageal 
cancer with 3-field lymph node dissection via VATS, fol-
lowed by retrosternal reconstruction. The gastric conduit 
was 4.0 cm wide, and the reconstruction procedure was 
the same as in case 1. The anastomotic site was deter-
mined by indocyanine green (ICG) fluorescence imaging 
before pulling up. After the anastomosis, the tip of the 
conduit appeared pale with the trace of the upper end of 
the manubrium as the clear boundary (Fig. 2a). Although 
re-anastomosis was considered, it was not performed 

Fig. 1 Intraoperative findings in case 1 at the time of reoperation. 
The tip of the gastric conduit above the manubrium was necrotic 
from strangulation as a result of compression by the sternoclavicular 
joint (white circle)

Fig. 2 a Anastomosis at the end of surgery in case 2. The tip of the gastric conduit appeared pale with the trace of the upper end of the 
manubrium as the clear boundary (white circle). b Endoscopic findings in case 2 on postoperative day 8. The dashed line indicates the staple line of 
the conduit at the lesser curvature. Leakage was confirmed at the ventral side of the tip of the conduit (white arrow)
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because ICG fluorescence imaging had indicated ade-
quate blood flow at the anastomotic site.

She developed anastomotic leakage on POD 8, which 
was confirmed endoscopically on the ventral side of the 
tip of the gastric conduit, which had been pale intraop-
eratively (Fig. 2b). We determined the cause of the anas-
tomotic leakage to be circulatory disturbance at the tip of 
the conduit behind the SCJ. She recovered with cervical 
drainage, but developed anastomotic stenosis afterwards.

Case 3
The patient was a 71-year-old man who underwent three 
cycles of neoadjuvant chemotherapy (fluorouracil, cis-
platin and docetaxel) and subtotal esophagectomy for 
lower esophageal cancer with 2-field lymph node dissec-
tion via VATS, followed by retrosternal reconstruction 
with a 3.5-cm-wide gastric conduit. Although sufficient 
blood flow to the anastomotic site had been confirmed by 
ICG fluorescence imaging, the tip of the conduit looked 
pale after anastomosis. Anastomotic leakage developed 
on POD 5. Endoscopic findings indicated that the cause 
of leakage was circulatory disturbance at the tip of the 
conduit behind the SCJ, as in case 2. He recovered with 
cervical drainage, but also subsequently developed anas-
tomotic stenosis.

Discussion
One of the drawbacks of the retrosternal route after 
esophagectomy is the narrowness of the thoracic inlet 
where the SCJ is located and backward protrusion of the 
manubrium and the clavicular head, which compress the 
gastrointestinal tract after reconstruction, resulting in 
postoperative problems. We recently reported that anas-
tomosis behind the SCJ is associated with an increased 
incidence of anastomotic stenosis. Considering that the 
rate of stenosis in the anastomosis above the manubrium 
was as low as 4.3% in that study, we pulled up the gas-
tric conduit sufficiently so that the anastomosis was not 
behind the SCJ. However, in a subsequent series, we 
encountered three cases of leakage that were probably 
due to compression by the SCJ. Placing the anastomosis 
above the SCJ also poses certain risks.

The main problem with compression by the SCJ is 
impaired blood flow at the tip of the gastric conduit. 
When the compression is severe, the blood flow is 
blocked and the gastric wall becomes ischemic. In case 
1, judging from the specimen taken at the time of reop-
eration on POD 2, the tip of the conduit had become 
strangled at the thoracic inlet, resulting in necrosis due 
to ischemia. However, when the compression is mild, 
congestion rather than ischemia may cause circulatory 
disturbance, resulting in mucosal damage, ulceration 
or poor healing, followed by anastomotic leakage. We 

speculate that this happened in cases 2 and 3 because the 
time to onset of leakage was relatively long.

Preoperative evaluation of the narrowness of the inlet 
space is important to reduce the complications aris-
ing from compression by the SCJ. Several studies have 
evaluated the size of the thoracic inlet space [2–4]. Kuni-
saki et  al. recommended a thoracic inlet space (TIS) 
of > 700   mm2 and resection of bony structures to avoid 
anastomotic leakage when the space is narrow [2]. Inoue 
et al. concluded that the sterno-tracheal distance (STD) 
was an independent risk factor for anastomotic leak-
age in the retrosternal route and that this route should 
be avoided in patients with an STD < 13  mm [3]. In all 
three cases in the present study, the TIS was < 700  mm2, 
meaning that the inlet space was narrower than that 
recommended by Kunisaki et al. However, the STD was 
> 13 mm in all three cases, meaning that the STD was of 
sufficient width to perform retrosternal reconstruction 
(Figs.  3, 4). Therefore, we considered that it would be 
difficult to evaluate the narrowness of the inlet space on 
preoperative computed tomography scans.

ICG fluorescence imaging is often used to evaluate 
the blood flow in the gastric wall for safe anastomo-
sis [5, 6]. Koyanagi et  al. reported that intraoperative 
evaluation of the speed of blood flow by ICG fluores-
cence is a useful means to predict the risk of anasto-
motic leakage, and it is recommended to use the gastric 

Fig. 3 Measurement of the thoracic inlet space (TIS) in each case. 
The TIS was defined as the inter-clavicular distance multiplied by the 
sterno-brachiocephalic distance in the axial section of the cervical 
chest on preoperative computed tomography scans. In all the cases, 
the TIS was < 700  mm2
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wall for anastomosis where blood flow is confirmed 
within a certain period of time [5]. We also performed 
ICG fluorescence imaging and confirmed good blood 
flow in the gastric wall but could not avoid anasto-
motic leakage. The reason was thought to be that the 
compression at the thoracic inlet after pulling up may 
cause anastomotic leakage despite adequate blood flow 
before pulling up. We have recently adopted a method 
of confirming blood flow using ICG fluorescence imag-
ing both before and after pulling up (Fig. 5).

Another important factor is venous return in the 
gastric wall. As in cases 2 and 3, congestion may cause 
circulatory disturbance, resulting in mucosal damage, 
ulceration or poor healing, followed by anastomotic 
leakage. Current ICG fluorescence imaging evaluates 
only arterial blood flow at the density or speed of ICG; 
therefore, a new method is needed for evaluation of the 
disappearance of ICG reflecting venous return.

After encountering these three cases, we now check 
carefully for compression by the SCJ at the anasto-
motic site. Also, the current policy at our institution 
is as follows: check the shape of the structure at the 
thoracic inlet on preoperative computed tomography 
scans, construct a narrow gastric conduit measuring 
3.0–3.5 cm in width to reduce compression, secure an 
inlet space that is as wide as possible by dilating the ret-
rosternal route using Mikulicz’s gauze and evaluate the 
gastric blood flow by ICG fluorescence imaging before 
and after pulling up intraoperatively. If there is still a 
problem at the anastomotic site because of compres-
sion by the SCJ, converting the route from retrosternal 

to subcutaneous or a 2-staged reconstruction proce-
dure might be considered.

Conclusion
We have encountered three cases in which impaired 
gastric blood flow behind the SCJ possibly caused anas-
tomotic leakage. When performing reconstruction 
using the retrosternal route after esophagectomy, it is 

Fig. 4 Measurement of the sterno-tracheal distance (STD) in each case. The STD was defined as the minimum distance from the sternum to 
the anterior wall of the trachea in the sagittal section of cervical chest on preoperative computed tomography scans. None of the cases had an 
STD < 13 mm

Fig. 5 Indocyanine green fluorescence imaging in another recent 
case. We adopted a method of confirming the blood flow in the 
conduit both before (a) and after (b) pulling up
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important to ensure that compression by the SCJ does 
not adversely affect blood flow at the tip of the gastric 
conduit.
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