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Esophageal Diverticulum
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An esophageal diverticulum is rare and is usually asymptomatic, although this condition may cause dysphagia, regurgitation, chest
pain, globus, halitosis, and aspiration pneumonia. Based on its location and the characteristic pathophysiology associated with this
anomaly, esophageal diverticula are classified into the following types: Zenker’s, epiphrenic, and mid-esophageal diverticula (Rokitansky
diverticulum). Esophagography is useful to diagnose esophageal diverticula. Evaluation of accompanying esophageal motility dis-
orders, including achalasia and distal esophageal spasm is essential in patients with epiphrenic diverticula. Appropriate treatment
is important for management of symptomatic esophageal diverticula. Previously, diverticulectomy or diverticulopexy was the usual
treatment for this condition. However, surgical resection of diverticula is challenging owing to the complex esophageal anatomy,
particularly in patients with diverticula located in close proximity to the oral cavity. Technological advances have led to the in-
troduction of minimally invasive endoscopic approaches focused on symptom improvement. Rigid diverticuloscope-assisted septot-
omy, flexible endoscopic septum division, Zenker peroral endoscopic myotomy (Z-POEM), and peroral endoscopic septotomy
(POES) are useful for treatment of a Zenker’s diverticulum. Recent studies recommend diverticulum peroral endoscopic myotomy
(D-POEM) for endoscopic management of epiphrenic diverticula. Further studies are warranted to conclusively establish the tech-
nical success rates, clinical symptom improvement, and long-term prognosis of Z-POEM, POES, and D-POEM. (Korean J

Helicobacter Up Gastrointest Res 2022;22:189-196)
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Fig. 1. Comparison of Zenker’s and Killian-Jamieson diverticula. Modified from Park and Kim.” with permission. m., muscle.
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Fig. 2. Endoscopic images of flexible endoscopic septum division in a patient with a symptomatic Zenker’s diverticulum. (A) Image obtained before
flexible endoscopic septum division (FESD) showing food impaction in the Zenker’s diverticulum with narrowing of the esophageal lumen. (B)
Esophagography image showing a Zenker’s diverticulum with pooling of barium. (C) The true lumen and diverticular lumen are observed in this
image. (D) Image showing full-thickness septotomy performed using a needle knife. (E) Images obtained after FESD. (F) Esophagography images
obtained after FESD showing significant improvement in the acute angle, shortening of the length of the septum, and increased emptying of the
pouch. All images are courtesy of Professor YH Youn.
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Fig. 3. Endoscopic images of peroral endoscopic septotomy in a patient with a symptomatic Zenker’s diverticulum. (A) Images obtained before
peroral endoscopic septotomy (POES). (B) An L-tube is inserted into the esophageal lumen to identify the true lumen (blue arrowhead) and the
Zenker’s diverticulum (yellow arrowhead). (C) Image showing submucosal injection into the septum, followed by a mucosal incision (yellow dashed
line). (D) Image showing creation of a submucosal tunnel on either side of the septum (yellow arrowhead) with clear exposure of the muscle fibers
of the cricopharyngeus. (E, F) Images showing septal division and complete cricopharyngeal myotomy extended to the esophageal wall (dashed
line). (G) Closure of mucosal entry using an Endoclip. (H) Findings at follow-up endoscopy performed 4 months after POES. The acute angle
is significantly improved, and the length of the septum is shortened. Despite food retention in the Zenker’s diverticulum, the patient’s subjective
symptoms, such as dysphagia, halitosis, and globus improved significantly. All images are courtesy of Professor YH Youn.
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Fig. 4. Endoscopic images of diverticulum peroral endoscopic myotomy
in a patient with a symptomatic epiphrenic diverticulum. (A) Image
showing the true and diverticular lumen. (B) Image showing an entry
created 2~3 cm proximal to the diverticular septum. (C) A mucosal
incision (1.5 cm) is created. (D, E) A submucosal tunnel is created,
which is extended to the end of the septum (both on the luminal and
diverticular aspects). (F) Image showing septotomy performed using
an insulated tip knife and coagrasper forceps. (G) The mucosal incision
is completely closed using Endoclips. (H) Findings at follow-up
endoscopy performed 5 months after diverticulum peroral endoscopic
myotomy (D-POEM): the acute angle is significantly improved, and the
length of the septum is shortened. Esophagography findings: (I) image
obtained before D-POEM showing a giant diverticulum containing a
large amount of barium. (J) Image obtained after D-POEM showing
increased emptying of the pouch with a small amount of residual barium.
All images are courtesy of professor DH Kim.

I} sHERs At e, o2t AEiole W A=
She o] Ae] S A Stellale el A el
Hrk e AlojghisEat YAUREL AAlo] W
b= EAelM A Ui et D-POEMS 874
Aesie 2 s & 4= Ik ot ofafet gixjollq A4
2 HEBA] oAl AP T E Al Sdo] =9
The el Qlopx] A Erjolds gt Hdol B8
Ao Yzt

=

Z4
=

rhu

A7 Al 2, A 9 AR, 58] 2] WA
742 A= el el dopEdet AEAEE: 713 B 9]
ol wet 25 4= lom, 7P &9k AeAKS: Zenker A
doet. diboz FAo| gle AE A=A ffer, S
o] = AL e, UiEH A= dhde] et 53] WA
42 A= ¥ FESDR: ofd=h 2T POES, Z-PORM,



D-POEM
A=

g

| g0l vgf] obdstal qakA”l A= whHoR
. Yol = POES, Z-POEM, D-POEM A&
=l w17 9t} SRR FESDE A|2Jgt WAE A=
HhHo|| Ot At ATl FA7E okt vprjuko g gAut
AREL A7 Alo] 79 k] A8E Aol ofil dlojo] g
o, AleeE A9t ofFo] wet X5 o] vpE = QL

L)
iy

¢

-

c

ACKNOWLEDGEMENT

The author would like to thank Professor Young Hoon
Youn at the Department of Internal Medicine, Gangnam
Severance Hospital, Yonsei University College of Medicine
for providing Fig. 2 and Fig. 3. The author also want to
thank Professor Do Hoon Kim at the Department of
Gastroenterology, University of Ulsan College of Medicine,
Asan Medical Center for providing Fig. 4.

CONFLICT OF INTEREST

No potential conflict of interest relevant to this article
was reported.

ORCID

Cheol Min Shin https://orcid.org/0000-0003-2265-9845

REFERENCES

1. Sato H, Takeuchi M, Hashimoto S, et al. Esophageal divertic-
ulum: new perspectives in the era of minimally invasive endo-
scopic treatment. World J Gastroenterol 2019;25:1457-1464.

2. Keck T, Rozsasi A, Griin PM. Surgical treatment of hypophar-
yngeal diverticulum (Zenker's diverticulum). Eur Arch
Otorhinolaryngol 2010;267:587-592.

3. Linghu E. Therapeutics of digestive endoscopic tunnel technique.
Heidelberg: Springer Netherlands, 2014.

4. Soares R, Herbella FA, Prachand VN, Ferguson MK, Patti MG.
Epiphrenic diverticulum of the esophagus. From pathophysiol-
ogy to treatment. J Gastrointest Surg 2010;14:2009-2015.

5. Watemberg S, Landau O, Avrahami R. Zenker's diverticulum:
reappraisal. Am J Gastroenterol 1996;91:1494-1498.

6. Yuan'Y, Zhao YF, HuY, Chen LQ. Surgical treatment of Zenker's
diverticulum. Dig Surg 2013;30:207-218.

7. Park S, Kim GH. Killian-Jamieson diverticulum found as a thy-
roid nodule on ultrasonography. Korean ] Helicobacter Up
Gastrointest Res 2021;21:351-353.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

Cheol Min Shin: Esophageal Diverticulum

. Cook IJ, Gabb M, Panagopoulos V, et al. Pharyngeal (Zenker's)

diverticulum is a disorder of upper esophageal sphincter opening.
Gastroenterology 1992;103:1229-1235.

. Ferreira LE, Simmons DT, Baron TH. Zenker's diverticula: path-

ophysiology, clinical presentation, and flexible endoscopic
management. Dis Esophagus 2008;21:1-8.

van Overbeek J]. Pathogenesis and methods of treatment of Zenker's
diverticulum. Ann Otol Rhinol Laryngol 2003;112:583-593.

Puma F, Vannucci J, Fioroni C, et al. Surgical treatment for
Zenker’s diverticulum: comparison between diverticulectomy
and diverticulopexy. Esophagus 2014;11:64-71.

Law R, Katzka DA, Baron TH. Zenker's diverticulum. Clin
Gastroenterol Hepatol 2014;12:1773-1782; quiz e111-e112.
Huang BS, Unni KK, Payne WS. Long-term survival following
diverticulectomy for cancer in pharyngoesophageal (Zenker's)
diverticulum. Ann Thorac Surg 1984:38:207-210.

Seth R, Scharpf J. Medication ineffectiveness due to Zenker di-
verticulum in a compliant patient. Otolaryngol Head Neck Surg
2011;145:872-873.

Eaton J, Limsui D, Grover M. A man with dysphagia, aspiration,
and hematemesis. Diagnosis: hematemesis from a bleeding ves-
sel in a large Zenker's diverticulum. Gastroenterology 2011;
140:el11-e12.

Flicker MS, Weber HC. Endoscopic hemostasis in a case of
bleeding from Zenker's diverticulum. Gastrointest Endosc
2010;71:869-871.

Bowdler DA, Stell PM. Carcinoma arising in posterior phar-
yngeal pulsion diverticulum (Zenker's diverticulum). Br J Surg
1987;74:561-563.

Bradley PJ, Kochaar A, Quraishi MS. Pharyngeal pouch carcino-
ma: real or imaginary risks? Ann Otol Rhinol Laryngol 1999;
108(11 Pt 1):1027-1032.

Tedesco P, Fisichella PM, Way LW, Patti MG. Cause and treat-
ment of epiphrenic diverticula. Am J Surg 2005;190:891-894.
Nehra D, Lord RV, DeMeester TR, et al. Physiologic basis for the
treatment of epiphrenic diverticulum. Ann Surg 2002;235:
346-354.

Badillo R, Francis D, DeVault K. Formation of large esophageal
diverticulum after peroral endoscopic myotomy. Gastrointest
Endosc 2015;82:962-963.

Sato H, Takahashi K, Takeuchi M, et al. Epiphrenic diverticulum
of the esophagus after peroral endoscopic myotomy. Endoscopy
201547 Suppl 1 UCTN:E509-E510.

Grant PD, Morgan DE, Scholz FJ, Canon CL. Pharyngeal dyspha-
gia: what the radiologist needs to know. Curr Probl Diagn
Radiol 2009;38:17-32.

Tsikoudas A, Eason D, Kara N, Brunton JN, Mountain RE.
Correlation of radiologic findings and clinical outcome in phar-
yngeal pouch stapling. Ann Otol Rhinol Laryngol 2006;115:
721-726.

Lixin J, Bing H, Zhigang W, Binghui Z. Sonographic diagnosis fea-
tures of Zenker diverticulum. Eur J Radiol 2011;80:e13-€19.
Bredenoord AJ, Fox M, Kahrilas PJ, et al. Chicago classification
criteria of esophageal motility disorders defined in high reso-

195



Korean ] Helicobacter Up Gastrointest Res: Vol 22, No 3, September 2022

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

lution esophageal pressure topography. Neurogastroenterol Motil
2012;24 Suppl 1(Suppl 1):57-65.

Sato H, Takahashi K, Mizuno KI, et al. Esophageal motility dis-
orders: new perspectives from high-resolution manometry and
histopathology. ] Gastroenterol 2018;53:484-493.

Feeley MA, Righi PD, Weisberger EC, et al. Zenker's diverticulum:
analysis of surgical complications from diverticulectomy and cri-
copharyngeal myotomy. Laryngoscope 1999;109:858-861.
Payne WS. The treatment of pharyngoesophageal diverticulum:
the simple and complex. Hepatogastroenterology 1992;39:
109-114.

Visosky AM, Parke RB, Donovan DT. Endoscopic management
of Zenker's diverticulum: factors predictive of success or
failure. Ann Otol Rhinol Laryngol 2008;117:531-537.

Zbéren P, Schér P, Tschopp L, Becker M, Héusler R. Surgical
treatment of Zenker's diverticulum: transcutaneous divertic-
ulectomy versus microendoscopic myotomy of the cricophar-
yngeal muscle with CO2 laser. Otolaryngol Head Neck Surg
1999;121:482-487.

Del Genio A, Rossetti G, Maffetton V, et al. Laparoscopic ap-
proach in the treatment of epiphrenic diverticula: long-term
results. Surg Endosc 2004;18:741-745.

Fernando HC, Luketich JD, Samphire ], et al. Minimally invasive
operation for esophageal diverticula. Ann Thorac Surg 2005;80:
2076-2080.

Klaus A, Hinder RA, Swain ], Achem SR. Management of epi-
phrenic diverticula. ] Gastrointest Surg 2003;7:906-911.
Ishioka S, Sakai P, Maluf Filho F, Melo JM. Endoscopic incision
of Zenker's diverticula. Endoscopy 1995;27:433-437.

Maselli R, Spadaccini M, Cappello A, et al. Flexible endoscopic
treatment for Zenker's diverticulum: from the lumen to the
third space. Ann Gastroenterol 2021;34:149-154.

Ishaq S, Hassan C, Antonello A, et al. Flexible endoscopic treat-

196

38.

39.

40.

41.

42.

43.

44.

45.

46.

ment for Zenker's diverticulum: a systematic review and
meta-analysis. Gastrointest Endosc 2016;83:1076-1089.e5.
Mittal C, Diehl DL, Draganov PV, et al. Practice patterns, techni-
ques, and outcomes of flexible endoscopic myotomy for
Zenker's diverticulum: a retrospective multicenter study. Endo-
scopy 2021;53:346-353.

Yang J, Novak S, Ujiki M, et al. An international study on the use
of peroral endoscopic myotomy in the management of Zenker's
diverticulum. Gastrointest Endosc 2020;91:163-168.

Wong HJ, Ujiki MB. Per oral zenker diverticulotomy. Surg Clin
North Am 2020;100:1215-1226.

Repici A, Spadaccini M, Belletrutti PJ, et al. Peroral endoscopic
septotomy for short-septum Zenker's diverticulum. Endoscopy
2020;52:563-568.

Mandavdhare HS. Submucosal dissection of the septum or sub-
mucosal tunneling endoscopic septum division: should we
wander the free path or follow the tunnel? Endoscopy 2021;
53:455.

Nabi Z, Chavan R, Asif S, et al. Per-oral endoscopic myotomy
with division of septum (d-poem) in epiphrenic esophageal di-
verticula: outcomes at a median follow-up of two years.
Dysphagia 2022;37:839-847.

Matsumoto H, Kubota H, Higashida M, Manabe N, Haruma K,
Hirai T. Esophageal epiphrenic diverticulum associated with
diffuse esophageal spasm. Int J Surg Case Rep 2015;13:79-83.
Nabi Z, Ramchandani M, Darisetty S, Kotla R, Reddy DN.
Per-oral endoscopic myotomy with endoscopic septum divi-
sion in a case of achalasia with large epiphrenic diverticulum.
VideoGIE 2018;4:14-16.

Demeter M, Béanov¢in P Jr, Duri¢ek M, Kunda R, Hyrdel R.
Peroral endoscopic myotomy in achalasia and large epiphrenic
diverticulum. Dig Endosc 2018;30:260-262.



