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Abstract

BACKGROUND

Bleeding from Zenker’s diverticulum is extremely rare. At present, there are no
guidelines for the management of bleeding Zenker’s diverticulum because of its
rarity. Per-oral endoscopic myotomy (Z-POEM) is a precision myotomy technique
and minimally invasive procedure for the treatment of Zenker’s diverticulum. We
present a systematic review and a rare case of bleeding Zenker’s diverticulum that
was effectively treated using Z-POEM.

CASE SUMMARY

A 72-year-old presented after 3 d of hematemesis. He had a 2-year history of
progressive dysphagia and reported no antiplatelet, anticoagulant, or non-
steroidal anti-inflammatory drug use. His vital signs were stable, and the
hematocrit was 36%. Previous gastroscopy and barium swallow had revealed
Zenker’s diverticulum before the bleeding occurred. We performed gastroscopy
and found a 5-mm ulcer with a minimal blood clot and spontaneously resolved
bleeding. Z-POEM for definitive treatment was performed to reduce accumu-
lation of food and promote ulcer healing. He had no complications and no
bleeding; at the follow-up 6 mo later, the ulcer was healed.

CONCLUSION

Z-POEM can be definitive prevention for bleeding ulcer in Zenker’s diverticulum
that promotes ulcer healing, reducing the risk of recurrent bleeding. Z-POEM is
also a definitive endoscopic surgery for treatment of Zenker’s diverticulum.

Key Words: Zenker’s diverticulum; Bleeding Zenker’s diverticulum; Ulcer; Upper
gastrointestinal bleed; Peroral endoscopic myotomy for Zenker's diverticulum; Peroral
endoscopic myotomy
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Core Tip: Bleeding from ulcers in a Zenker’s diverticulum is extremely rare. Elderly patients with early
symptoms of progressive dysphagia should be treated with a high index of suspicion. Risk factors include
acidic pills, such as aspirin and non-steroidal anti-inflammatory drugs, that lodge themselves in the
diverticulum creating an ulcer, and accumulation of food in the bottom of diverticulum leads to inflam-
mation and subsequent ulcers. Per-oral endoscopic myotomy is a new definitive treatment for Zenker's
diverticulum that can promote ulcer healing, decrease recurrent bleeding, and decrease dysphagia.

Citation: Krutsri C, Hiranyatheb P, Sumritpradit P, Singhatas P, Choikrua P. Z-per-oral endoscopic myotomy as
definitive prevention of a bleeding ulcer in Zenker’s diverticulum: A case report. World J Gastrointest Endosc
2022; 14(3): 183-190
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INTRODUCTION

Zenker's diverticulum is a pouch of false diverticulum that forms at a point of weakness in the posterior
pharyngeal wall, known as Killian’s triangle, within the upper esophageal sphincter[1,2]. The overall
prevalence of Zenker’s diverticulum in general population is 0.10%-0.11%[3]. The typical presentation is
progressive dysphagia of solid and liquid food, regurgitation, and aspiration in elderly patients. The
average age of patients with Zenker’s diverticulum is 70-80 years old[4]. Complications of Zenker’s
diverticulum include choking and aspiration pneumonia; a large diverticulum more than 4 cm in size
can compress the trachea or esophagus and cause obstruction[5]. Rare complications include ulceration,
bleeding, and malignant transformation (squamous cell carcinoma)[2,6]. Bleeding from a Zenker’s
diverticulum is rare and only six cases have been reported in the last 20 years[7-12]. Patients typically
present with hematemesis and/or sometimes hemoptysis. This can be fatal as result of hemodynamic
instability following massive bleeding. The ulcer is one of the risk factors of bleeding Zenker’s
diverticulum. To the best of our knowledge, this is the seventh reported case of a bleeding Zenker’s
diverticulum in the past 20 years, and no standard treatment has been established for this condition. To
date, minimally invasive third-space endoscopic surgery per-oral endoscopic myotomy (Z-POEM) plays
an important role in the treatment of Zenker’s diverticulum[13]. We present a case report of a patient
who developed upper gastrointestinal bleeding (UGIB) from a rare Zenker’s diverticulum who was
treated definitively using third-space endoscopic surgery, Z-POEM, and provide a systematic review of
the available literature.

This case report follows the SCARE 2016 criteria. The systematic review of the literature followed the
PRISMA guidelines (Figure 1). We searched the PUBMED and SCOPUS databases for articles published
between 2000 and 2020 published in the English language, including case reports and original article.
The search terms were “Zenker’s diverticulum” OR “esophageal diverticulum” AND “bleeding.” The
first author screened the titles and abstracts of the identified studies to identify potentially relevant
studies; full-text assessment was then performed to assess eligibility to be included. If the first author
was uncertain whether a given study should be included, the corresponding author was consulted to
reach a conclusion. The data were extracted and patient characteristics, such as the size of the Zenker’s
diverticulum, management of bleeding, definitive management of Zenker’s diverticulum, follow-up
length, and outcome, were collected.

CASE PRESENTATION

Chief complaints
A 72-year-old man was admitted to our hospital with a 3-day history of hematemesis.

History of present illness

The patient developed hematemesis 3 d before presenting at our hospital. The hematemesis was approx-
imately 200 mL in volume 2 times. He was admitted to the nearest private hospital. His hematocrits was
25%. Esophagogastroduodenoscopy (EGD) under local anesthesia was performed on the first day in the
previous hospital but failed because the patient choked and resisted scope insertion. He was reported to
have anemia with a hematocrit 25% at the previous hospital, he received a 1-unit transfusion of red
blood cells, intravenous fluids, and pantoprazole. On day 3 after admission, the patient had no
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Records identify on PUBMED Records identify on SCOPUS
n=129 n=252

381 Studies identified by database searching

374 studies were excluded for
irrelevant abstract and duplication

7 relevant identified studies for full-text
reviewed for eligibility

|—————1 Present case

8 cases were included in qualitative analysis|
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Figure 1 A study flowchart according to Preferred Reporting Items for Systematic reviews and Meta-analysis guidelines (PRISMA).

hematemesis or anemia and had a hematocrit of 36%. He was then referred to our hospital. We
performed gastroscopy and found a 5-mm ulcer with minimal blood clot.

History of past illness

The patient had diabetes mellitus and primary hypertension; he took 81 mg aspirin until almost 8 mo
before he developed hematemesis. He had an approximately 2-year history of progressive dysphagia,
which manifest as difficulty in swallowing solid foods then liquid foods, sometimes choking, and a non-
significant decrease in body weight; there was no evidence of aspiration pneumonia. Barium swallow
was performed and revealed a Zenker’s diverticulum that was 4 cm wide and 7.1 cm long, with a 1.1-
cm-wide neck (Figure 2). Gastroscopy was performed and confirmed a large diverticulum 20 cm from
the incisors without any ulcer in the diverticulum. He was diagnosed with Zenker’s diverticulum and
put on the waiting list for Z-POEM before developing hematemesis.

Personal and family history
No family history of Zenker's diverticulum.

Physical examination

On the day of admission, the patient was not pale and had a stable blood pressure of 146/70 mmHg and
heart rate of 62 beats per minute. On physical examination, the abdomen was soft with no tenderness.
Rectal examination found an empty rectum without any gross masses.

Laboratory examinations
Laboratory investigation revealed a hematocrit of 36%.

Imaging examinations
Barium swallow was performed and revealed a Zenker’s diverticulum that was 4 cm wide and 7.1 cm
long, with a 1.1-cm-wide neck (Figure 2B).

FINAL DIAGNOSIS

The final diagnosis was Zenker’s diverticulum with a bleeding ulcer that spontaneously resolved.

TREATMENT

Because the bleeding ulcer spontaneously resolved, we decided therapeutic endoscopy of the ulcer was
not necessary; however, we performed Z-POEM as definitive treatment of Zenker’s diverticulum. This
procedure aimed to improve dysphagia and to decrease food and drug retention in the diverticulum to
reduce inflammation of the healed ulcer and prevent recurrent bleeding. Informed consent for the
procedure was obtained from the patient after explaining the prognosis, results, and potential complic-
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Figure 2 Preoperative barium swallow. A: Zenker's diverticulum; B: Size 4 cm x 7.1 cm, widening 1.1 cm before develop upper gastrointestinal bleeding.
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ations of the procedure, such as perforation. The Z-POEM technical process is shown in Figure 3. The
operator was a surgical endoscopist in a university hospital. The patients underwent Z-POEM under
general anesthesia with an endotracheal tube to prevent aspiration and end tidal CO, monitoring. CO,
gas insufflation through the endoscope was required. The Z-POEM procedure was performed using a
single-channel gastroscope (EG-760CT; Fuji-film Medical Co., Ltd. Tokyo, Japan). A triangle-tipped
knife (KD-645; Olympus Corporation) was used for the mucosal incision, submucosal dissection, and
myotomy. A small-caliber-tip transparent hood (ST hood) (DH-28GR; Fuji-film Medical Co., Ltd. Tokyo,
Japan) was used to maintain and stabilize the operative field. Glycerol with a few drops of indigo
carmine was used to lift the submucosal layer. The surgery was performed using a high-frequency
electrosurgical energy generator (VIO 300 D; Erbe Elektromedizin, Tubingen, Germany) in endo cut
mode (effect, 2.3 W) and spray coagulation mode (effect, 1,100 W). The procedure time was defined as
the time from the insertion of the endoscope to application of the last through-the-scope clip (TTC). The
septal muscle of Zenker’s diverticulum was located 20 cm from the incisors and was 1.1 cm wide
(Figure 3A). The submucosa was lifted using glycerol and indigo carmine at the septum level, and a
mucosal incision was made above the septal muscle using a triangle-tipped knife in endo cut mode
(effect 2.3 W) (Figure 3B). Submucosal tunneling was performed with transparent hood assistance, and
submucosal dissection was performed with coagulation along both sides of the septal wall using the
spray coagulation mode (effect, 1,100 W) up to behind the ulcer (Figure 3C). The submucosal layer
behind the ulcer had numerous inflamed small vessels; partial coagulation of these small vessels was
achieved using a Coagrasper (Figure 3D). The picture 3E shows ulcer while checking mucosal integrity
after performed submucosal tunneling before undergo myotomy. After checking the integrity of the
mucosa in the ulcer region, myotomy of the septal muscle was performed using endo cut mode (effect,
2.3 W) to achieve complete septal myotomy (Figure 3E-G). TTCs were applied to achieve mucosal
apposition (Figure 3H). Neither patient developed bleeding or perforation. The total procedure time
was 65 min.

OUTCOME AND FOLLOW-UP

Water soluble contrast esophagography was performed on postoperative day 1 to confirm the absence
of leakage, and the patients were able to resume an oral diet thereafter. He had no recurrent bleeding.
EGD was repeated 6 mo postoperatively because inflammation might be subside to confirm that the
ulcer had resolved and that there was no food retention as shown in Figure 4. He was better able to
swallow soft foods but still had some degree of difficulty with solid food; he also reported a sensation of
a foreign body in his neck but no pain, hematemesis, melena, or choking. Moreover, he had a 6-kg
weight gain.

DISCUSSION

Our literature search only identified six published English language case reports[7-12]. Including our
present case, the average age of patients was 77.86 years, which is consistent with the average age of
patients with Zenker’s diverticulum[2]. The average size of Zenker’s diverticulum associated with UGIB
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Figure 3 Per-oral endoscopic myotomy for Zenker’s diverticulum. A: Endoscopic view of the Zenker's diverticulum with muscle septum, located 20 cm
from the incisors; B: The mucosal incision was performed after lifted submucosa by using glycerol with a few drops of indigo carmine injected at the septum; C:
Submucosal tunneling and dissection was performed along both sides of the septal wall; D: A submucosal tunnel behind the ulcer contain many small vessel, we
partially coagulate by coagrasper to stop bleeding and also avoid mucosal perforation; E: The ulcer after submucosal tunneling: The picture shows ulcer while
checking mucosal integrity after performed submucosal tunneling before undergo myotomy; F and G: The myotomy was performed until the last fibers of septal
muscle; H: The mucosal defect closed by through-the-scope clip.
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Figure 4 The esophagogastroduodenoscopy show no recurrent ulcer and no food retention after 6 mo follow up.
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is 6.325 cm as shown in Table 1. Nowaday, there was not well established whether diverticulum size is
related to the occurrence of UGIB but more bigger size is prone to have pills and food accumulation
then more risk development of ulcer formation and UGIB. While the pathophysiology of a bleeding
diverticulum is unclear, in our review, most cases were associated with chronic inflammation and
ulceration of the diverticulum[7-10,12]. Common causes of ulcer formation in the diverticulum include
aspirin and non-steroidal anti-inflammatory drug tablets, which are acidic and can become lodged or
trapped in the diverticulum; the prolonged contact induces direct and indirect mucosal injury. Chronic
alcohol consumption, gastroesophageal reflux disease (GERD), and stimulation of acid secretion also
induce ulcer formation[10,14]. Anticoagulant use induces coagulopathy, which can lead to bleeding
from diverticula, with or without ulceration, similar to other types of GI bleeding. Another assumed
cause of bleeding Zenker’s diverticulum is chronic inflammation from food accumulation in the
diverticulum inducing inflammation or infection, with or without ulceration. This assumption was
confirmed by Sardana et al, who reported a case of bleeding Zenker’s diverticulum treated using
diverticulectomy with a pathology report identifying chronic inflammation as the cause of mucosal
bleeding[11]. Therefore, larger diverticula are more likely to ulcerate and bleed, especially those larger
than 4 cm.

Bleeding from Zenker’s diverticulum is rare and can be fatal, like other causes of UGIB. Elderly
patients with previous progressive or intermittent dysphagia and regurgitation must be treated with a
high index of suspicion. Currently, there are no guidelines regarding the management of bleeding
Zenker’s diverticulum because of its rarity. Flicker et al and Eaton ef al reported successfully stopping
bleeding from the diverticulum using an endoscopic hemoclip[8,9]. There are two case reports of failed
endoscopic treatment due to blood pooling and hemodynamic instability, which prevented insertion of
the endoscope; in this emergency setting, urgent open diverticulectomy was used as treatment[7,10]. For
successful endoscopic management, the neck of the diverticulum should be more than 1 cm wide so the
endoscope can pass into the diverticulum for therapeutic management of bleeding at the bottom of
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Table 1 Summary of previous case reports of bleeding Zenker’s diverticulum, including present case

Antiplatelet . R g - :
Age P Ulcer in Diverticulum  Technique to Definitive surgical Follow up Recurrent
Ref. orcoagulant NSAIDs . . . .
(yr) use diverticulum size (cm) stop bleeding treatment (months)  bleeding

Haasetal 71 Aspirin No Yes Large Urgent divertic- Diverticulectomy N/A No
[7], 2008 ulectomy

Stop aspirin
Flicker et 83 Aspirin No Yes Large Hemoclip Diverticulectomy N/A No
al[8], 2010

Clopidogrel
Eatonet 85 Aspirin No Yes 5.2 Hemoclip Died after discharge ~N/A No
al[9], 2011 home from heart
failure

Baldlauet 75 No No Yes 4 Diverticulectomy  Diverticulectomy 12 No
al[10],
2013
Sardana 89 Aspirin No No 9 FFP; Diverticulectomy and N/A No
etal[l1], cricopharyngeal
2014 Warfarin Stop aspirin and myotomy

warfarin
Houseet 70 Aspirin, No Yes Large IV pantoprazole; Diverticulectomy N/A No
al[12], Clopidogrel
2016 Stop aspirin and

clopidogrel
Present 72 Aspirin No Yes 7.1 IV pantoprazole Z-POEM 12 No

case

N/ A: Not available data; POEM: Per-oral endoscopic myotomy.

diverticulum. There were two case reports of bleeding stopping spontaneously after withholding antico-
agulant and aspirin treatment[11,12]. As in our case, the bleeding from the ulcer in the diverticulum can
stop spontaneously. Based on this evidence, endoscopic treatment may be the first choice, but if there is
hemodynamic instable or endoscopic treatment fails or cannot identify the esophageal lumen, open
diverticulectomy in an emergency setting is mandatory. Insertion of an endotracheal tube is
recommended when endoscopic treatment is performed due to the high resistance and pooling of blood
in the diverticulum leading to aspiration of blood into the pulmonary system.

After endoscopic treatment successfully stops the bleeding, definitive treatment of Zenker’s
diverticulum is necessary to treat the ulcer and prevent rebleeding. In emergency situations when the
patient is hemodynamically unstable or endoscopic treatment fails, open diverticulectomy is mandatory
via left lateral neck incision to excise the bleeding diverticulum immediately. Therefore, patients and
their relatives should be informed of the double set-up for endoscopic management and open surgery.
Open diverticulectomy leads to a good outcome in 93% of cases, but there is a high rate of complications
(10.5%-30%) and mortality (3%), respectively[15-17]. Potential complications include pharyngocu-
taneous fistulas, mediastinitis, perforation, vocal cord paralysis, and transient recurrent laryngeal nerve
paralysis[18,19].

A comparison of definitive treatment of Zenker’s diverticulum with per-oral endoscopic myotomy
(Z-POEM), flexible endoscopic septostomy, stapler-assisted Zenker’s diverticulectomy, endoscopic
harmonic scalpel, and standard open diverticulectomy found that Z-POEM allows the most precise
myotomy because the operator can see until the last fiber of septal muscle[13]. Z-POEM also has a lower
complication rate (6.17%) because of the postoperative intact mucosal integrity, and with precision
myotomy, the bottom of the diverticulum can be seen so perforation rarely occurs[3,13]. While other
procedure of treatment Zenker’s diverticulum such as standard open neck diverticulectomy and flexible
endoscopic septotomy had more complication rate 10.5% and 11.3%, respectively[13]. The recurrence
rate following Z-POEM can be as low as 1.23%, compared with a recurrence rate of 11%-20% for other
techniques[13,20-22]. In our present case, Z-POEM was a minimally invasive definitive treatment that
aimed to promote ulcer healing by decreasing the accumulation of food in the diverticulum. During Z-
POEM, submucosal tunnelling can identify small vessels behind the ulcer and coagulate these vessels to
stop the bleeding without any perforation. This patient experienced no perforation or rebleeding. After
6 mo of follow-up, the ulcer was healed.

In summary, bleeding Zenker’s diverticulum is rare and may be caused by ulceration due to acidic
medications such as aspirin, NSAIDs or food retention-induced inflammation. Elderly patients with
progressive dysphagia should be treated with a high index of suspicion. Therapeutic endoscopy is the
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first choice to manage bleeding Zenker’s diverticulum under general anesthesia with endotracheal
intubation to prevent aspiration. Z-POEM is a definitive for Zenker’s diverticulum treatment that allows
precision myotomy, which promotes ulcer healing and reduce the risk of rebleeding by decreasing the
accumulation of drugs or food in the diverticulum with a low rate of complications.

CONCLUSION

Z-POEM can be definitive prevention for bleeding ulcer in Zenker’s diverticulum that promotes ulcer
healing, reducing the risk of recurrent bleeding. Z-POEM is also a definitive endoscopic surgery for
treatment of Zenker’s diverticulum.
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