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INTRODUCTION

Esophageal diverticula (ED) involves pulsion of the mu-
cosa and submucosa herniating through the muscularis 
propria in the esophagus,1 with a rare prevalence of between 
0.22% to 2%, as seen in epidemiological studies.2 Non-spe-
cific esophageal motility disorder, diffuse esophageal spasm, 
and achalasia commonly coincide with epiphrenic ED if the 
condition involves the distal esophagus, while thoracic ED is 
often associated with diffuse motility disorder.2,3 Symptomatic 
ED or high risk of aspiration pneumonia due to large ED may 

provide grounds for intervention,4,5 which could be managed 
surgically. Possible procedures include open versus laparo-
scopic, diverticulectomy versus diverticulopexy, routine versus 
selective myotomy, and selective anti-reflux fundoplication.6,7 
Alternative endoscopic treatments involving traditional pero-
ral endoscopic myotomy (POEM), salvage POEM (S-POEM), 
and diverticular POEM (D-POEM) have been recently intro-
duced for symptomatically poor candidates for surgery.8 Tra-
ditional POEM entails performing a submucosal endoscopic 
myotomy on the inner layer of the esophagus at the 6 or 12 
o’clock position, while S-POEM involves myotomy surgery on 
the wall opposite the ED.9 D-POEM requires septotomy after 
creating submucosal tunneling twice on both sides of the ED. 
The demography, optimal management, and prognosis are yet 
unclear in patients with symptomatic ED. I present a case of 
large ED in a woman that was complicated by parapneumonic 
effusion and tension pneumothorax after D-POEM; I also 
analyze the demography, intervention, and prognosis from a 
systemic literature review.
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CASE REPORT

The patient was a 59-year-old woman who presented to 
the outpatient clinic with gradual-onset dysphagia that had 
developed over 2 years. She also reported acid regurgita-
tion, retrosternal pain, nausea, vomiting, poor appetite, and 
significant weight loss of approximately 18 kilograms, all 
occurring simultaneously in the past six months. She had a 
medical history of severe asthma, associated with steroid-in-
duced diabetes mellitus and required stepwise combination 
therapy involving an inhaled corticosteroid plus a long-acting 
beta-agonist. However, owing to multiple drug allergies, she 
could only receive prednisolone 20 mg (0.5 mg/kg/day) daily 
and inhaled salbutamol nebule four times a day to minimize 
acute exacerbation. Initially she was diagnosed as having 
epiphrenic ED owing to hematemesis occurring 2 years prior 
to admission and becoming symptomatic over the past six 
months. She received a percutaneous endoscopic gastrostomy 
3 months prior to admission, but still suffered from recurrent 
aspiration pneumonia due to subsequently spilling saliva from 
ED. Upon physical examination at admission, her body mass 
index was 17.5 kg/m2. A chest examination revealed diffuse 
wheezing bilaterally during auscultation, while the rest of the 
physical examination was unremarkable. A laboratory exam-
ination showed a total leukocyte count of 13,470 cells per μL, 
hemoglobin concentration of 13.8 g/dL, and platelet count of 
328,000 per μL upon initial presentation. A chest radiograph 
showed an outpouching sac of 8 ×6 cm diameter with an 
air-fluid level in the distal 10 cm of the esophagus. Additional-
ly, barium esophagography plus computed tomography (CT) 
of the chest exhibited comparative results (Fig. 1A, B). An up-
per endoscopy revealed large epiphrenic ED visualized in the 
distal esophagus approximately 32 cm from the incisors, while 

the remaining distal esophagus was so narrow that only a pe-
diatric endoscope could pass through (Fig. 2A). Esophageal 
manometry failed to pass the probe through the distal esopha-
gus.

After the patient was admitted to the general ward, I per-
formed D-POEM with endoscopic myotomy 3 cm beyond the 
distal end of ED in addition to a diverticuloseptotomy, which 
was performed with the patient in the left decubitus position 
under general anesthesia using endotracheal intubation and 
carbon dioxide insufflation. An endoscope with a short ST-
Hood (DH-28GR; Fujifilm, Tokyo, Japan) and Triangle-Tip 
Knife (KD-640L; Olympus, Tokyo, Japan) was used during 
the whole procedure. A mucosotomy was created 29 cm from 
the incisors, followed by submucosal tunneling between the 
diverticular mucosa and the diverticular septum (Fig. 2B, C). 
A parallel tunnel was then created within the submucosa of 
the true esophageal lumen, with an extension to 38 cm from 
the incisors. This however did not pass through the lower 
esophageal sphincter due to sharply arising tunnel pressure, 
as confirmed using a double pediatric scope. The complete 
muscle layer of the diverticular septum was then dissected 
to the bottom of the diverticulum and further myotomy was 
performed by dividing the circular muscle layer of the distal 
esophagus 3 cm beyond the distal end of ED (Fig. 2D-F). Sub-
cutaneous emphysema occurred on the right side of the neck 
and chest immediately after D-POEM, without any unstable 
vital signs being seen (Fig. 3A). However, exertional dyspnea 
with left pleuritic pain developed on postoperative day 3; a 
chest CT showed massive pleural effusion and pulmonary 
atelectasis of the left side (Fig. 3B), indicating uncomplicated 
parapneumonic effusion via thoracentesis. A chest tube was 
immediately inserted with maintenance using negative pres-
sure, but a follow-up esophagoscopy uncovered a spontaneous 

Fig. 1. An esophageal diverticulum. (A) Chest radiograph shows an esophageal diverticulum (asterisk) measuring 80×60 mm. (B) Computed tomography of the 
chest shows an outpouching sac with air-fluid levels in the distal 10 cm of the esophagus.
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Fig. 2. (A) Upper endoscopy showed a large epiphrenic esophageal diverticulum and narrowed lumen at the distal esophagus. A diverticular peroral endoscopic 
myotomy was performed stepwise as follows: (B) mucosotomy was created 3 cm from the diverticular septum, (C) submucosal tunneling was followed, (D) a 
diverticuloseptotomy was performed to the bottom of diverticulum, (E) further myotomy was performed by dividing the circular muscle layer of the distal esophagus 3 
cm beyond, and (F) endoclips were applied for final closure.
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Fig. 3. (A) Subcutaneous emphysema (EPS) was noted on the neck and chest of the right side after the procedure. (B) On postoperative day 3, a computed 
tomography of the chest showed massive pleural effusion and pulmonary atelectasis of the left side. (C) A follow-up esophagoscopy showed a spontaneous mucosal 
defect within the esophageal diverticulum on postoperative day 5. (D) On postoperative day 11, esophagoscopy showed an enlarged esophageal ulcer with suspicious 
communication to the pleural space. (E) Mucosal closure with an endoloop and endoclips was applied. (F) On postoperative day 16, esophagoscopy revelaed 
a healing ulcer. (G) A barium esophagography showed smooth passage of barium to the gastric lumen without any additional leakage on postoperative day 22.  
Asterisk indicates an esophageal diverticulum.
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mucosal defect within ED on postoperative day 5 (Fig. 3C). I 
applied endoclips for complete closure of the mucosal defect. 
The following day tension pneumothorax was noted via a 
follow-up chest radiograph and a second follow-up esophago-
scopy on postoperative day 11 was performed due to contin-
uous pneumothorax under maintenance of negative pressure 
via a chest tube. This manifested an enlarged mucosal defect 
with suspicious communication to the pleural space; therefore, 
mucosal closure utilizing an endoloop and endoclips was thor-
oughly applied (Fig. 3D, E). On postoperative day 16, a third 
follow-up esophagoscopy revealed a healing ulcer as well as 
resolution of the pneumothorax; the chest tube was removed 
the following day (Fig. 3F). A barium esophagography showed 
the decreasing size of ED and a smooth passage to the gastric 
lumen without any additional leakage on postoperative day 22 
(Fig. 3G). The patient attempted the intake of water and a clear 
liquid diet on postoperative day 17 after removal of the chest 
tube and has since tolerated a liquid diet. I prescribed antibiot-
ics Unasyn 3 g every 12 hours for a total of 22 days from post-
operative day 1 for subcutaneous emphysema immediately 
after D-POEM and discontinued the medication one day prior 
to discharge. The patient was then discharged on postopera-
tive day 23 in a stable condition.

DISCUSSION

Symptomatic ED are rare but challenging in clinical prac-
tice, with a total of 34 cases (including the present case) being 
reported in the literature (Supplementary Table 1). The mean 
patient age at admission is approximately 71 years, with a fe-
male predominance (62%). Symptomatic ED often presents 
with dysphagia (100%), chest pain (38%), acid regurgitation 
(31%), and weight loss (16%), in order of occurrence. As seen 
in my review, the mean duration after onset of symptoms was 
8 years, patients with ED experienced achalasia in more than 
half the cases, and the etiology was idiopathic in approximate-
ly one third of cases.

In my study, the overall complication rate was 21%, with the 
use of endoscopic intervention POEM alone being performed 
in 61% patients, while combined treatments with D-POEM, 
D-POEM alone, and S-POEM alone were performed in 12%, 
21%, and 6% patients, respectively. Adverse events after dis-
ease management included pneumoperitoneum, left pleural 
effusion/parapneumonic effusion, subcutaneous emphysema, 
or tension pneumothorax, particularly in patients who pre-
sented with weight loss and lesions in the distal esophagus.

The epidemiology and prognosis in a population with 
symptomatic ED, or in those with a high risk of aspiration 

pneumonia prompting for early intervention, remains elu-
sive. One retrospective cohort study10 enrolling epiphrenic 
ED patients with esophageal motility disorder reported that 
POEM alone appeared to be a secure and effective treatment 
for elderly patients. Another systemic review7 involving surgi-
cal intervention for individuals with non-Zenker’s ED found 
that the median age was 62 years, with patients experiencing 
epiphrenic ED predominance and a strong association with 
esophageal motility disorders, which showed a distribution 
comparative to that seen in my patients. Although the causal 
relationship between esophageal motility disorders and symp-
tomatic ED is not clear, minimal invasive surgery involving 
diverticulectomy, myotomy, and elective fundoplication is 
routinely conducted.4,5,10,11 The most recent meta-analysis7 re-
ported an in-hospital mortality rate of 5.9%, pooled morbidity 
rate of 21.1%, overall treatment success rate of 88.5%, and an 
overall staple line leakage rate of 13.3%. A diverticulectomy, 
in addition to surgery, is known to result in better treatment 
success and symptomatic resolution, while staple line leak-
age could be reduced by performing routine myotomy. No 
consensus is available regarding the surgical procedure of ED 
in reducing patient preference due to a higher postoperative 
morbidity rate.

POEM was initially utilized in Zenker’s diverticulum12,13 
and has recently been performed successfully in non-Zenker’s 
diverticulum by implementing alternative endoscopic tech-
niques involving traditional POEM, S-POEM, and D-POEM. 
However, there is still no consensus regarding the priority of 
their use. When patients are experiencing symptomatic ED 
and achalasia simultaneously, either traditional POEM or 
S-POEM could be initially considered, depending upon indi-
vidual experience, team familiarity with endoscopic perfor-
mance, and complexity of the intertwined muscles fibers from 
the ED to the gastroesophageal junction. When an endosco-
pist decides to perform D-POEM, the choice of whether to 
conduct additional myotomy on the inner muscle beyond the 
diverticulum depends upon the underlying motility disorders, 
and whether there is enough submucosal space for an endo-
scope to pass through. In two of the latest retrospective cohort 
studies8,10 commended D-POEM was found to be relatively 
safe in an averaged ED diameter of 29 (9–90) mm and 34.5 
(10–53) mm separately, but the treatment lacks further evi-
dence surrounding the safety when managing larger ED. My 
patient developed parapneumonic effusion and tension pneu-
mothorax after D-POEM, which may have originated from a 
spontaneous esophageal rupture or delayed perforation, owing 
to thermal injury via electrocautery. Sato et al. reported that 
epiphrenic ED were more likely to occur at the right esopha-
geal wall13 and tended to rupture spontaneously through the 
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left wall. It should be noted that diverticular mucosa becomes 
thinner when the size of ED is enlarged, which may also be 
harmful to the patient. This is in addition to there also being 
certain risk factors, including older age, multiple comorbidi-
ties, or being underweight.

In conclusion, this is, to the best of my knowledge, the first 
comprehensive literature review relative to symptomatic ED 
that discusses the demography, intervention, and prognosis 
after procedure. This review emphasizes the demand for com-
prehensive evaluation and personalized treatment to achieve 
a beneficial postoperative outcome. Further studies are still 
warranted regarding the safety of endoscopic myotomy.
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