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CASE REPORT

Thoracoscopic resection of esophageal cancer with a tracheal 
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The reported overall prevalence of a tracheal diverticulum 
is 1–2.4% [1–3]. It is rarely encountered in clinical practice 
because it is commonly asymptomatic and detected inciden-
tally [4]. Reportedly, 97.1–98.5% of the tracheal diverticula 
were located at the right posterolateral region of the tra-
chea [2–4], which overlaps the region of the right recurrent 
laryngeal nerve (RLN) lymph node dissection for esopha-
geal cancer. Although esophageal cancer coexisting with a 
tracheal diverticulum is rare, in such cases, there is a high 
risk of injuring the tracheal diverticulum during lymph node 
dissection. Therefore, it is important to recognize a tracheal 
diverticulum preoperatively. In this case report, the tracheal 
diverticulum occurred in the region of the right RLN and 
was detected by the preoperative computed tomography 
(CT); thus, we could recognize it and carry out the lymph 
node dissection safely due to the magnified visual effect of 
the thoracoscope.

Case report

A 76-year-old man with dysphagia was referred to our hos-
pital. Approximately 6 months before the referral, he started 
feeling dysphagia when swallowing food. An upper endos-
copy revealed an ulcerating lesion, 29–34 cm from the inci-
sors, which was confirmed in the middle thoracic esophagus 
by esophagography (Fig. 1a). Histological examination of 
biopsy specimens confirmed the presence of a squamous 
cell carcinoma. The CT with contrast showed thickening of 
the esophageal wall at the T3 level and a number of enlarged 
nodes, which were the right cervical paraesophageal, supra-
clavicular, right RLN, middle thoracic paraesophageal, para-
cardial, lesser curvature and the left gastric artery lymph 
nodes. A PET scan revealed a hot area in the primary lesion 
and these suspicious nodes. The preoperative diagnosis was 
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Introduction

Tracheal diverticulum is a benign entity characterized by 
single or multiple invaginations of the tracheal wall [1]. 
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thoracic esophageal cancer, T3N3M1, Stage IV, based on 
the UICC, 7th edition. The preoperative CT also revealed 
the presence of a 1-cm air cavity lesion, which was located 
in the right posterolateral region of the trachea, between the 
right cervical paraesophageal lymph nodes and the right 
RLN lymph nodes (Fig. 1b). Lung bullae and an esophageal 
diverticulum were proposed as the differential diagnosis. An 
esophageal diverticulum was ruled out by esophagography, 
and lung bullae were ruled out by CT. The air cavity lesion 
was finally diagnosed as a tracheal diverticulum because a 
communication between the lesion and the trachea could be 
seen by thin-section multidetector CT (Fig. 1c).

The patient underwent thoracoscopic esophagectomy 
with a three-field lymphadenectomy following neoadjuvant 
chemotherapy. Before dissection around the trachea, the 
tracheal diverticulum could not be observed in the upper 
mediastinum. We first performed the surrounding pleural 
incision to make it easier to operate by increasing the degree 
of freedom, detached the esophagus from the trachea suf-
ficiently, and detected the enlarged right RLN lymph nodes. 
Then, after adjusting the cuff position and rotating the tra-
chea to the right by using an  ENDOPATH® Cherry Dissec-
tor, we detached to the cephalic side of the lymph nodes 
while changing the direction of towing and could clearly 
observe the tracheal diverticulum with the thoracoscope 
(Fig. 2a). The size was approximately 10 mm, and it looked 

like enlarged lymph nodes. It was a yellowish-white nod-
ule in intimate contact with the tracheal wall, so we could 
distinguish the diverticulum from a lymph node because of 
the magnified visual effect of the thoracoscope. If we had 
been unable to recognize it preoperatively and its details had 
been invisible during surgery, we risked misunderstanding 
it and injuring the tracheal wall. The tracheal diverticulum 
could be observed through the cervical incision (Fig. 2b), 
and the operation was performed safely without any neoad-
juvant therapy effects, such as pleural thickening or fibrotic 
response. The patient’s postoperative course was unevent-
ful. The pathological diagnosis was ypT0N2M0, ypStageI-
IIA, based on the UICC, 7th edition. There were no residual 
tumor cells in the primary lesion (therapeutic effect, grade 
3), but lymph node metastases were observed in the right 
RLN, supraclavicular and subcarinal lymph nodes (thera-
peutic effect, grade 1b).

Discussion

A tracheal diverticulum is a benign entity characterized by 
one or multiple invaginations of the tracheal wall [1]. It is 
usually located in the right posterolateral region of the tra-
chea (97.1–98.5%) at the level between the T1 and T3 ver-
tebrae [2–4]. Based on the etiology and pathologic analysis, 
tracheal diverticula can be divided into two types: congenital 
diverticulum and acquired diverticulum [1]. The congenital 
type is located 4–5 cm below the vocal cords or just above 
the tracheal bifurcation [1, 5]. The acquired type can appear 
at any level, but it is frequently located at the level of the 
thoracic inlet or 3.5–8 cm above the tracheal bifurcation [6, 
7]. Thus, especially in the acquired type, the common site 
overlaps the region of the right RLN lymph nodes in cases 
of esophageal cancer. In our case, the tracheal diverticulum 
was located in the right posterolateral region of the trachea 
between metastatic lymph nodes 7.7 cm above the tracheal 
bifurcation, which overlapped the region of the right RLN 
lymph nodes. Because of the higher localization and larger 
size, it was considered the acquired type. In thoracic esopha-
geal cancer, lymph node metastasis occurs frequently along 
the RLN [8]. Therefore, the radical RLN lymph node dis-
section for thoracic esophageal cancer has great importance. 
Fujita et al. reported that cases with RLN lymph node dis-
section for upper or middle thoracic esophageal cancers had 
a longer survival time [9].

In thoracic esophageal cancer with a tracheal diverticu-
lum, since each region overlaps, there is a risk of injuring the 
diverticulum during the right RLN lymph node dissection. 
Injury of a tracheal diverticulum causes serious complica-
tions such as mediastinal emphysema, mediastinitis, and 
pulmonary fistula. Therefore, it is important to recognize a 

Fig. 1  a During the esophagography, an ulcerating lesion was 
revealed in the middle thoracic esophagus. b Coronal CT image 
revealed a diverticulum, which existed between suspicious nodes 
(arrows). (D, diverticulum; E, esophagus; T, trachea) C The commu-
nication between the tracheal diverticulum and the trachea could be 
seen
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tracheal diverticulum preoperatively and perform an accu-
rate RLN lymph node dissection safely.

Most tracheal diverticula are asymptomatic and tend 
to be incidentally detected by CT scan [4]. Treatment of 
a tracheal diverticulum is not necessary in asymptomatic 
patients. However, a tracheal diverticulum filled with spu-
tum and other secretions often acts as a bacterial culture 
medium, leading to repeated respiratory infections which 
cause chronic cough, hemoptysis, pulmonary atelectasis 
and dyspnea [5]. A large tracheal diverticulum rarely can 
compress the RLNs and esophagus, which causes dysphonia 
and dysphagia [10, 11]. When choosing a treatment of symp-
tomatic patients, the age, clinical presentation, and comor-
bidities should be considered. Surgical treatment is often 
applied for young, symptomatic patients [12]. Although 
the method of surgical treatment is rarely reported, there 
are several reports of surgical resection. In these reports, 
simple amputation of the diverticulum’s stalk and primary 
suture repair of the tracheal wall defect were performed. In 
addition, oversewing of adjacent tissues, such as muscles, 
with a patch was often performed [13]. If the area is injured 
accidentally during the operation, primary suture repair and 
oversewing with a patch seem to be effective. In our case, 

the retrosternal route using a gastric conduit was selected 
for the reconstruction route, and the patient’s course was 
uneventful. However, the possibility of a subsequent enlarge-
ment of the diverticulum in a negative pressure circumstance 
cannot be denied because the preserved diverticulum loses 
supporting tissues and the wall can be fragile. Therefore, 
since the pulled-up gastric tube becomes a supporting tissue 
of the preserved diverticulum, it may be more appropriate to 
select the posterior mediastinal route for reconstruction after 
esophagectomy with a tracheal diverticulum.

Including our case, three cases of esophageal cancer with 
a tracheal diverticulum have been reported [10, 14]. Miao 
et al. reported that a tracheal diverticulum was diagnosed 
by preoperative CT scans as in our case [10]. However, 
Miyakita et al. reported that a tracheal diverticulum was 
found accidentally by the bronchoscope at the introduction 
of anesthesia just before the operation [14]. In this case, 
if the diverticulum had not been found accidentally before 
the operation, there would have been a higher risk of injur-
ing the tracheal diverticulum. MDCT is the best imaging 
method to demonstrate a tracheal diverticulum. It is useful 
for evaluating the localization, size, contour and the connec-
tion between the diverticulum and the trachea. In all three 

Fig. 2  Surgical findings (a during thoracoscopic esophagectomy; 
b through the cervical incision). a During thoracoscopic esophagec-
tomy, we detached to the cephalic side of the right RLN enlarged 
lymph nodes and could clearly observe the tracheal diverticulum. It 

was adjacent to enlarged lymph nodes along the right RLNs and simi-
lar to them. b The tracheal diverticulum could be observed through 
the cervical incision (arrowhead, tracheal diverticulum; arrow, the 
right RLN)



119Gen Thorac Cardiovasc Surg  (2018) 66:116–119 

1 3

cases, the operation was finished safely without injuring the 
tracheal diverticulum. The way to distinguish a diverticulum 
from a lymph node during surgery is by recognizing colors, 
stiffness and continuity with the tracheal wall. Since thora-
coscopic surgery has the advantage of providing a magnified 
visual effect that makes it possible to observe microanatomy 
[15], it is superior to thoracotomy in terms of recognizing 
in detail the colors and continuity with the tracheal wall. 
However, there is a risk of misidentifying and injuring it. 
Therefore, it is important to recognize its existence and posi-
tional relationship preoperatively.

In our case, the greatest advantage of thoracoscopic sur-
gery was a good operative field due to the magnified visual 
effects associated with the thoracoscope. This made it possi-
ble to observe the microanatomy and perform accurate RLN 
lymph node dissection without injuring the tracheal diver-
ticulum. In a thoracotomy, since the area sits at the deepest 
position, it is often difficult to observe in detail. The ingenu-
ity of our surgery was adjusting the position of the tracheal 
tube cuff when detecting the tracheal diverticulum. Because 
it was located on the tracheal tube cuff, it was hard to rec-
ognize at first. By adjusting the cuff position and changing 
the towing direction of the surrounding tissues, the shape of 
the tracheal diverticulum changed accordingly, which made 
the boundary clear. On the other hand, the disadvantages of 
thoracoscopic surgery are that the difficulty of the surgical 
technique is greater and it takes time [15]. However, the 
advantage of the magnified visual effect is more important 
for performing accurate lymph node dissection without tra-
cheal injury. Therefore, in cases of esophageal cancer with 
a tracheal diverticulum, we recommend that thoracoscopic 
esophagectomy be performed.

Conclusion

We encountered a patient with thoracic esophageal cancer 
with a tracheal diverticulum and successfully performed a 
thoracoscopic esophagectomy with a three-field lymphad-
enectomy without tracheal injury. There is a risk of misiden-
tifying a tracheal diverticulum as a lymph node and causing 
injury. Therefore, in such cases, careful evaluation of pre-
operative CT images and a thoracoscopic esophagectomy 
that provides a magnified visual effect are key elements to 
achieve lymph node dissection safely.
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