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Abstract
Endoscopic submucosal dissection (ESD) is now widely 
accepted as a strategy to treat superficial esophageal 
neoplasms. The rate of adverse events, such as per
foration, has been decreasing with the improvement 
of devices and techniques. In this paper, we report 

a case of esophageal cancer that had a diverticulum 
under cancerous epithelium. The diverticulum was 
not detected during preoperative examination, and 
led to perforation during the ESD procedure. Our 
case shows that, although rare, some diverticula can 
exist underneath the mucosal surface without obvious 
depression. If there is any sign of hidden diverticula 
during ESD, surgeons should proceed with caution 
or, depending on the case, the procedure should be 
discontinued to avoid adverse events.
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Core tip: We report a case of esophageal cancer with 
a diverticulum in a patient who underwent endoscopic 
submucosal dissection (ESD). Although most eso
phageal diverticula can be diagnosed by endoscopy or 
computed tomography scans, the diverticulum in this 
case was not detected by these examinations before 
ESD, and led to perforation during the ESD procedure. 
This is a rare case; however, we should be aware that 
there could be diverticula without obvious depression.
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INTRODUCTION
An increasing number of superficial esophageal 
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neoplasms are treated by endoscopic submucosal 
dissection (ESD)[1-3]. However, to our knowledge, there 
has been only one case reported in which ESD was 
performed in esophageal cancer with diverticula[4]. 
This is mainly because the patient will undergo surgical 
resection regardless of the depth of the tumor, if the 
cancer lesion is found on a diverticulum[5]. We present 
a case of esophageal cancer with diverticulum that 
underwent ESD. Esophageal diverticulum was not 
diagnosed preoperatively, but was exposed while 
dissecting the cancer lesion.

Case report
A 55-year-old woman underwent screening by 
esophagogastroduodenoscopy, and a cancer lesion 
was detected on the left side of the middle thoracic 
esophagus. The macroscopic type was 0-Ⅱc, and 
it had expanded to half of the circumference of the 
esophagus (Figure 1A and B). In magnified narrow 
band imaging (NBI) observation, an intraepithelial 
papillary capillary loop (IPCL) was detected as a 
small dot pattern (Figure 1C). We diagnosed that 
the lesion was limited to epithelial (EP) or lamina 
propria mucosal (LPM) invasion due to the lack of 
findings indicative of submucosal invasion, such as 
fold convergence, elevation of mucosa surrounding 
the lesion or advanced irregularity of IPCL. Computed 
tomography (CT) scans taken before ESD did not 
show the existence of diverticula in the esophagus. 

ESD was indicated for the treatment. The ESD 
procedure was performed using a FlushKnife BT 1.5 
mm (Fujifilm Medical, Tokyo, Japan), and VIO 300D 
(ERBE Elektromedizin, GmbH, Tübingen, Germany) 
was used as the power source for electrical cutting 
and coagulation. Submucosal injection and mucosal 
incision were performed without any abnormal events. 
However, during the course of the dissection, a 
depression in the center of the cancer lesion became 
noticeable (Figure 2A). When the dissection reached 
the edge of the depression, the muscularis propria 
layer abruptly ended. There was an area where mus
cularis propria was missing, which indicated that 
there was a shallow pulsion diverticulum under the 
tumor (Figure 2B). We proceeded cautiously with the 
dissection to separate submucosa and adventitia while 
attempting to maintain the appropriate dissection 
level, but perforation occurred at the bottom of the 
defect of the muscularis propria, when the en bloc 
resection was nearly complete. We quickly removed 
the dissected tissue and analyzed the perforation 
in detail. The defect of the muscularis propria was 
about 3 cm x 2 cm in size, and located in the center 
of the dissected mucosal defect. The perforation hole 
was found at the anal side of the muscularis propria 
defect (Figure 3A and B). Since the muscularis propria 
defect and the perforation hole were too large to close 
using clips, we decided to close the entire muscularis 
propria defect using clips and a detachable snare. The 
detachable snare was fixed surrounding the defect of 
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Figure 1  Endoscopic observation of esophageal cancer. A, B: Lesion had expanded to half of the circumference of the lumen; C: In magnified narrow band 
imaging (NBI) observation, intraepithelial papillary capillary loop (IPCL) was detected as a small dot pattern.
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the muscularis propria using clips placed approximately 
every 0.5 cm using a 2-channel scope (GIF-2TQ260M) 
(Figure 4A-D). Clipping was started from the anal 
side followed by placing clips one by one on the right 
side and the left side; 10 clips were used in total to 
surround the entire defect (Figure 4E). The rubber 
stopper was tightened, and it was successfully closed 
(Figure 5A, B). It took 60 min to dissect the cancer 
lesion and 20 min to close the muscularis propria 
defect, making the total operation time 80 min.

CT scans after the ESD revealed marked mediastinal 
and subcutaneous emphysema (Figure 6). The patient 
underwent fasting and a course of antibiotic treatment 
(meropenem trihydrate at 1 g/d for 10 d). The mediastinal 
and subcutaneous emphysema was improved by day 3 
after ESD. She had high fever over 38 degrees Celsius, 
chest pain, and the white blood cell count was elevated 
up to 14000/μl, but these symptoms had all resolved 
by day 7. Contrast examination of the esophagus using 
diatrizoic acid (Gastrografin®) was undertaken on day 
13, confirming that there was no leakage from the 
perforated hole. Although 14 d of fasting and 21 d of 
admission were required, she was treated conservatively. 
Histology revealed that squamous cell carcinoma was 
limited within EP, and the muscularis propria layer was 

not seen in the resected specimen (Figure 7), proving 
that the defect of the muscularis propria was not the 
result of deep dissection of the esophageal tissue.

Although esophageal stricture developed two 
months after ESD, it was not severe and required 
two sessions of endoscopic balloon dilation (EBD) to 
improve. No recurrence of cancer has been recorded 
as of 12 mo after the treatment.

DISCUSSION
Esophageal diverticula are rare, with a prevalence of 
0.06% to 3.6% based on radiologic and endoscopic 
series[7,8]. The high risk of developing malignancy has 
also been described, for which the carcinogenetic 
factors include chronic mechanical irritation by food, 
repeated physical injury and inflammation; however, 
the involved mechanism remains elusive[9]. Esophageal 
diverticula are classically divided into two types: 
pulsion (false) and traction (true) diverticula. Pulsion 
diverticula occur as a result of increased intraluminal 
pressure and form protrusions of mucosa through the 
muscular wall; therefore, they lack muscularis propria. 
Zenker’s diverticulum and epiphrenic diverticulum are 
included in pulsion diverticula. Traction diverticula are 

3123 March 14, 2015|Volume 21|Issue 10|WJG|www.wjgnet.com

BA

Figure 2  Endoscopic submucosal dissection for esophageal cancer. A: Depressed area at the center of the lesion became noticeable during the course of 
submucosal dissection (blue arrow); B: Muscularis propria layer abruptly ended at the center of the cancer lesion. The red arrow indicates the muscularis propria layer, 
and the yellow arrow indicates the area of the muscularis propria layer defect.
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Figure 3  After removing dissected tissue. A: Ulcer bed after endoscopic submucosal dissection; B: Blue dotted line indicates the defect of the muscularis propria 
layer, and yellow dotted line indicates the perforation hole.
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created by the pulling force of the outside esophagus 
due to periesophageal inflammation, fibrosis and 
adhesions to surrounding structures. Most traction 
diverticula occur in the mid-esophagus, and the 
common causes include tuberculosis, histoplasmosis 
and malignancy. Most diverticula are easily recognized 

as mucosal depressions by endoscopic observation. 
However, in the present case, we could not diagnose 
the diverticulum preoperatively because the depression 
was obscured during endoscopy, and CT scans could 
not capture it. Although this is a rare case, it indicates 
that some esophageal diverticula can exist under the 
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Figure 4  schema of closure method using detachable snare and clip. A-D: Detachable snare was fixed with clips surrounding the defect of the muscularis propria 
layer from the anal to the oral side using a 2-channel scope; E, F: Detachable snare was fixed with about 10 clips. The stopper was tightened and the snare loop was 
released.
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Figure 5  Closing perforated hole. A, B: defect of the muscularis propria layer and the perforated hole were successfully sutured.
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mucosal surface without obvious depression.
Esophageal cancer that involves diverticula is 

generally treated by surgery, regardless of the depth 
of invasion[5,9]. However, in the process of selecting the 
therapeutic strategy, it may be important to consider 
what type of diverticulum is involved. In the case of 
traction diverticulum, which has muscularis propria, 
the risk of perforation is presumably less than for 
pulsion diverticulum. Therefore, if the cancer invasion 
is within EP or LPM, ESD could be indicated.

The use of endoscopic ultrasound (EUS) will help 
to detect diverticula; however, EUS is not routinely 
performed for superficial esophageal cancer especially 
shallow lesion, and accordingly, it was not performed 
in the present case. Nevertheless, our case suggests 
that preoperative EUS examination should be considered 
before ESD, if the coexistence of diverticula is suspected. 
When the cancer lesion is on a pulsion diverticulum, ESD 
should be avoided.

In addition, the location of diverticula should be 
taken into account. If the diverticulum is located at 
the edge and only partly involved in the cancer lesion, 
ESD is technically possible irrespective of the type of 
diverticulum. This is because only part of the mucosal 
layer covering the diverticulum will be dissected, and 

even if perforation occurs, the hole would be small 
enough to close using clips. However, if the diverticulum 
is found in the center of the cancer lesion, the entire 
mucosa over the diverticulum will be dissected, which 
can lead to a high risk of perforation. Moreover, it will 
require closure of the entire diverticulum, which can 
be large and may further require advanced skill and 
devices other than just clips, as shown in our case.

Closure of the ulcer after ESD for the lesion with 
diverticula is essential to prevent delayed perforation. 
We closed the perforation hole and the defect of the 
muscularis propria layer using clips and a detachable 
snare. This method was originally reported to suture 
a large mucosal defect after endoscopic resection of 
colorectal neoplasm[10]. We adopted this method for 
the esophagus in the present case, and the perforation 
hole and muscularis propria defect were successfully 
closed. Recently, the effectiveness of polyglycolic acid 
sheets and fibrin glue, and the use of an Over-the-
Scope Clip to close the perforation of a digestive tract 
were reported[11,12]. These new methods might have 
been effective in our case; however, they require 
special devices or reagents. Therefore, we adopted the 
method using clips and a detachable snare, which does 
not require other tools besides those in regular clinical 
therapy.

When the perforation occurred, we considered 
discontinuation of the ESD. However, we decided to 
complete the procedure as long as the vital signs were 
stable. This was because alternative treatment, such 
as surgery or chemoradiation therapy, would involve 
overtreatment for the cancer stage of the present case. 
Fortunately, the patient’s vital signs were stable until 
the procedure was complete. Of note, we routinely use 
CO2 insufflation during esophageal ESD. We consider 
CO2 insufflation to be absolutely imperative because 
it is safer then room air insufflation in the case of 
unpredictable complications like this.

In conclusion, we experienced a case of esophageal 
cancer with diverticulum, which was not diagnosed 
preoperatively. Although it is a rare case, we should be 
aware that there could be diverticula without an obvious 
depression. In the case of unpredicted perforation 
with the diverticulum, the method using clips and a 
detachable snare could be very effective to manage 
the simultaneous closure of perforation hole and 
diverticulum.

COMMENTS
Case characteristics
A 55-year-old woman underwent screening esophagogastroduodenoscopy, and 
a cancer lesion was detected on the left side of the middle thoracic esophagus.
Clinical diagnosis
Esophageal cancer with diverticulum, which was not diagnosed preoperatively.
Differential diagnosis
Esophageal cancer without coexisting diverticulum.
Laboratory diagnosis
Routine laboratory tests showed no abnormal findings.
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Figure 6  Computed tomography scans immediately after endoscopic 
submucosal dissection. Marked mediastinal and subcutaneous emphysema 
was recognized.

Figure 7  Pathological examination. Pathological diagnosis revealed that 
squamous cell carcinoma was retained within epithelial, and the muscularis 
propria layer was not seen in the resected specimen.
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Imaging diagnosis
During endoscopic submucosal dissection (ESD), there was an area where 
muscularis propria was missing, which indicated that there was a shallow 
pulsion diverticulum under the tumor.
Pathological diagnosis
Histology revealed that squamous cell carcinoma was limited within epithelium, 
and the muscularis propria layer was not seen in the resected specimen.
Treatment
The lesion was resected by ESD, but perforation occurred in the center of the 
dissected mucosal defect. After removing the dissected tissue, the authors 
closed the entire muscularis propria defect using clips and a detachable snare.
Related reports
ESD for esophageal cancer with diverticulum is rare, with only 1 case reported 
in the literature.
Term explanation 
Pulsion diverticula occur as a result of increased intraluminal pressure and 
form protrusions of mucosa through the muscular wall; therefore, they lack 
muscularis propria. Traction diverticula are created by the pulling force of the 
outside esophagus due to periesophageal inflammation, fibrosis and adhesions 
to surrounding structures; they have muscularis propria.
Experiences and lessons
Although it is a rare case, the authors should be aware that there could be 
diverticula without an obvious depression.
Peer-review
The manuscript “An esophageal diverticulum exposed during endoscopic 
submucosal dissection of a superficial cancer” is an interesting case report. 
Overall, the authors did a nice job and presented the case in an adequate 
manner. The authors further briefly discussed the most important aspects of this 
case.
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