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ABSTRACT

Introduction: In the surgical treatment of Zenker's diverticulum, endoscopic methods applied under general
anesthesia have been used frequently in recent years. Endoscopic methods have gained popularity due to
the shorter operative time, shorter hospital stay and transition to oral feeding, and low complication rates
in selected patients. In this article, in the surgical treatment of Zenker's diverticulum; the open surgical ap-
proach and the transoral endoscopic surgical technique were compared.

Materials and Methods: The patients in the study were divided into two groups those who underwent open
surgery and those who underwent stapled diverticulectomy. Demographic data (age and gender), pre-opera-
tive symptoms (vomiting, dysphagia, and regurgitation), presence of post-operative complications, duration of
hospitalization, diverticulum size, and long-term recurrence status of all patients were included in the study.

Results: A total of 12 patients were included in the study. Staple diverticulectomy was performed in six of 12
patients by open surgical technique and in the other six patients by endoscopic technique. The mean ages of
the patients who underwent endoscopic and open surgical modalities were 69 (61—84) and 68 (53-81), re-
spectively. Of the patients who underwent open surgery, five were male and one was female. Of the patients
who underwent endoscopic stapler diverticulectomy, four were male and two were female. Of the patients in
the group who underwent open surgery, one had preoperative vomiting, three had dysphagia, and two had
regurgitation.

Conclusion: We think that transoral diverticulotomy is an effective surgical option that can be safely per-
formed in selected patients and can provide successful results at least in the early period.
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Introduction

Zenker’s diverticulum is a true pulsion diverticulum in which
herniation of the pharyngeal soft tissue occurs through the
Killian triangle above the cricopharyngeal muscle.!! The
occurrence of Zenker’s diverticulum is attributed to insuffi-
cient relaxation of the cricopharyngeal muscle and insuffi-
cient opening of the upper esophageal sphincter, while the
intraluminal pressure in the oropharynx increases during
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swallowing.” Patients often present with dysphagia, regur-
gitation, chronic cough, aspiration, and weight loss."? It is
typically common among the elderly."

Although the treatment of Zenker’s diverticulum is con-
servative or surgical, it is recommended for symptomatic
patients.® In recent years, the treatment of Zenker’s diver-
ticulum has changed from open surgery to transoral endo-
scopic techniques.™ Within this group, there are two tech-
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niques performed through flexible and rigid endoscopy."
There are an increasing number of publications suggest-
ing the superiority of the endoscopic stapled diverticulec-
tomy technique.

Endoscopic Stapled Diverticulectomy

In the endoscopic diverticulectomy technique, intubation
is applied to the patient after general anesthesia. The pa-
tient is placed in the supine position to perform the tran-
soral procedure. The head is slightly extended, and the
patient is placed in reverse Trendelenburg (Fig. 1). Sub-
sequently, the rigid retractor is placed transorally (Fig. 2).
Through the transorally inserted endoscope, the poste-

Figure 1. Position of the patient for the transoral approach.
The patient is placed in the supine position to perform the
transoral procedure. The head is slightly extended, and the
patient is placed in reverse Trendelenburg.

Figure 2. Materials used for rigid retractor.

rior diverticulum and esophagus are monitored. Two silk
sutures are placed as slings in the midline of the septum
through endo stitch (Figs. 3 and 4). The silks are removed
out of the mouth so that traction is applied to these slings.
The middle tissue is placed with the Endo GIA stapler in
such a way that the septum diverticulum is fully opened
into the esophagus and diverticulectomy is performed
(Figs. 5 and 6).

Figure 3. 1 suture is placed in the septum, the state of the
other suture is placed. Zenkers diverticulum is seen inferiorly,
and the esophageal lumen is seen superiorly. The trans orally
inserted endoscope, the posterior diverticulum and esopha-
gus are monitored.

Figure 4. While the EndoGia stapler is approached to the sep-
tum by hanging it with silk sutures.

Figure 5. EndoGia stapler transection application.
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Figure 6. View post transection.

Materials and Methods

All patients who were operated for Zenker’s diverticu-
lum between 2010 and 2021 in the upper gastrointestinal
surgery clinic of General Surgery Department were retro-
spectively reviewed from the electronic database. Patients
under the age of 18, patients whose data could not be ac-
cessed, patients who did not have sufficient follow-up pe-
riod, or who gave up follow-up visits were excluded from
the study. The patients in the study were divided into two
groups those who underwent open surgery and those who
underwent stapled diverticulectomy. Demographic data
(age, gender), pre-operative symptoms (vomiting, dys-
phagia, regurgitation), presence of post-operative com-
plications, duration of hospitalization, diverticulum size,
and long-term recurrence status of all patients included in
the study were transferred to an Excel file and analyzed.
Then, these two groups were compared in terms of the
above-mentioned data. During the follow-up period of the
patients, their symptoms were questioned by telephone
interview. Ethics committee approval was obtained for
our study.

Results

A total of 12 patients were included in the study. Staple
diverticulectomy was performed in six of 12 patients by
open surgical technique and in the other six patients
by endoscopic technique. The patients who underwent
open surgery were operated on using a cervical incision.
Three of the patients who underwent stapled divertic-
ulectomy with the endoscopic technique had previously
undergone open surgery in another center for Zenker’s
diverticulum. In the endoscopic method, the approach
in all patients was transection through Endo GIA Sta-
pler after suspending the septum with two suspension
sutures.

The mean ages of the patients who underwent endo-
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scopic and open surgical modalities were 69 (61-84) and
68 (53-81), respectively. Of the patients who underwent
open surgery, five were male and one was female. Of the
patients who underwent endoscopic stapler divertic-
ulectomy, four were male and two were female. Of the
patients in the group who underwent open surgery, one
had preoperative vomiting, three had dysphagia, and
two had regurgitation. Meanwhile, in the endoscopic
stapled diverticulectomy group, four of the patients had
dysphagia and two had pre-operative regurgitation be-
fore the procedure (Table 1). The mean hospitalization
duration of patients who underwent endoscopic stapler
diverticulectomy was 3.66 (2-6), while it was 8.66 (6-13)
in the open surgery group. The mean diverticulum size
of the patients who underwent open surgery was 3.28
cm (2.8-4.2). The mean diverticulum size of the patients
who underwent endoscopic stapler diverticulectomy
was 3.7 cm (2.2-5.5). No post-operative complications
occurred in either group. Patients who underwent open
surgery were followed for an average of 3 years. The
mean follow-up period of the patients who underwent
endoscopic stapler diverticulectomy was 16 months.
None of the 12 patients who underwent surgery devel-
oped a relapse. No active complaints were detected in
the patients who were called and questioned for the
study. One patient who underwent endoscopic stapler
diverticulectomy died due to COVID pneumonia at the
end of the 12-month follow-up period.

Table 1. Comparison of open surgery and transoral

approach In Zenker's diverticulum

Open Endoscopic
(n=6) (n=6)
Age 68 69
Gender
Male 5 4
Female 1 2
Diverticulum diameter 3.28 cm 3.7cm
Active complaints
Vomiting 1 0
Difficulty swallowing 3 4
Regurgitation 2 2
Duration of Hospitalization 8.66 3.66
(days)
Follow-up duration (months) 36 12
Recurrence 0 0
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Discussion

Zenker’s diverticulum is a pulsion diverticulum in which
the pharyngeal tissue herniates through the Killian trian-
gle in the hypopharynx.® Treatment is recommended in
symptomatic patients. Open surgery has been replaced
by flexible or rigid endoscopic techniques in recent years,
though treatment methods are varied.” There are nu-
merous studies suggesting the superiority of one method
over another. A study by Chang et al. suggested that en-
doscopic diverticulectomy is a safer and better alternative
to open surgery in the treatment of the Zenker’s.'! They
attributed this situation to the fact that the stapler cuts
the septum after suturing it with a stapler in endoscopic
diverticulectomy, preventing saliva leakage and hemor-
rhage occurrence greater compared to other techniques.
6] Ultimately, endoscopic stapler diverticulectomy has a
shorter duration of the procedure, faster oral intake du-
ration, and shorter duration of hospitalization compared
to open surgery.” Likewise, in our study, it was found that
patients who underwent endoscopic diverticulectomy
had a shorter duration of hospitalization compared to
those who underwent surgery through an open cervical
incision (3.66-8.66).

Recurrence after surgery for Zenker’s diverticulum is not
common.”® The risk of recurrence after surgery ranges
between 4.2% and 18.4%."“ Open surgery was conven-
tionally recommended for revision in patients with re-
currence, but endoscopic approaches have also been
defined for recurrence surgeries in recent publications.
9 In a study by Oestreicher-Kedem et al., patients who
underwent endoscopic diverticulectomy for the 1t time
and who underwent endoscopic diverticulectomy as re-
vision surgery were compared. No significant difference
was found between the two groups in terms of duration
of the procedure, technical difficulties, hospitalization,
and complications.® In another study by Berger et al., no
significant difference was found between open surgery
and endoscopic approach in patients with recurrence,
and both approaches were reported to be appropriate.®
In our study, three patients had undergone surgery due
to recurrence. All three patients underwent diverticulec-
tomy through an endoscopic stapler. It was found that
there were no complications in all three patients and no
recurrence was observed in the follow-ups. Moreover, the
hospitalization durations of these three patients were
similar to those who underwent other endoscopic stapler
diverticulectomy.

A total of 11% complications were observed in open
surgery, although the complication rates vary. These com-
plications were recurrent laryngeal nerve injury in 3%,
leakage or perforation in 3%, and surgical site infection
in 2%.0°9 Meanwhile, in the endoscopic stapler divertic-
ulectomy technique, the mean complication rate was
7%, with 2% tooth damage and 2% perforation.'" On the
other hand, the presence of a diverticulum or septum in
the radiological images taken after the surgery in patients
who underwent endoscopic treatment should not be con-
sidered an indicator of recurrence.!” In our study, mean-
while, all of the patients were discharged without any
complications.

Nowadays, transoral endoscopic stapled diverticulectomy
is performed more commonly compared to conventional
open surgery.P! Similarly, in our clinic, endoscopic stapler
diverticulectomy has been performed more frequently in
recent years. Hence, the follow-up period of the patients
who underwent open surgery in our study was longer
than the patients who underwent endoscopic surgery.

Conclusion

With the developing technology, endoscopic methods
have started to replace open surgery in the treatment of
Zenker’s diverticulum. In numerous studies, it has been
revealed that endoscopic diverticulectomy causes less
morbidity, has a shorter duration of hospitalization and
its recurrences are similar to open surgery. Likewise, in re-
current cases, the transoral endoscopic diverticulectomy
method can be performed as its safety has been proven
and its complications are similar to open surgery.

Additional Note: I would like to thank Prof Dr. Sinan Ersin,
Prof Dr. Ozgiir Firat, and Associate Dr. Taylan Sezer for their
contributions.

Disclosures

Ethichs Committee Approval: The study was approved
by the Local Ethics Committee.

Peer-review: Externally peer-reviewed.
Conflict of Interest: None declared.

Authorship Contributions: Concept — H.B.D., B.C.; De-
sign - B.C., T.G.; Supervision — H.B.D.; Materials — H.B.D.,
B.C.; Data collection and/or processing — T.G.; Analysis
and/ or interpretation — H.B.D.; Literature search — B.C.;
Writing — H.B.D., B.C.; Critical review - B.C., T.G.



76

References

1.

Crawley B, Dehom S, Tamares S, Marghalani A, Ongkasuwan
J, Reder L. et al. Adverse events after rigid and flexible endo-
scopic repair of Zenker's diverticula: A systematic review and
meta-analysis. Otolaryngol Head Neck Surg. 2019;161:388—
400. [CrossRef]

Bizzotto A, lacopini F, Landi R, Costamagna G. Zenker's diver-
ticulum: exploring treatment options. Acta Otorhinolaryngol
Ital 2013;33:219-29.

Ciuc D, Birla R, Panaitescu E, Tantau M, Constantinoiu S.
Zenker Diverticulum Treatment: Endoscopic or Surgical?
Chirurgia (Bucur) 2018;113:234-43. [CrossRef]

Verdonck J, Morton RP. Systematic review on treat-
ment of Zenker's diverticulum. Eur Arch Otorhinolaryngol
2015;272:3095—107. [CrossRef]

Tabola R, Lewandowski A, Cirocchi R, Augoff K, Kozminska
U, Strzelec B, et al. Zenker diverticulum: Experience in sur-

10.

Laparosc Endosc Surg Sci

gical treatment of large diverticula. Medicine (Baltimore)
2018;97:e0557. [CrossRef]

Chang CY, Payyapilli RJ, Scher RL. Endoscopic staple diver-
ticulostomy for Zenker's diverticulum: review of literature
and experience in 159 consecutive cases. Laryngoscope
2003;113:957-65.

Visser LJ, Hardillo JA, Monserez DA, Wieringa MH, Baaten-
burg de Jong RJ. Zenker's diverticulum: Rotterdam experi-
ence. Eur Arch Otorhinolaryngol 2016;273:2755—63. [CrossRef]
Oestreicher-Kedem Y, Wasserzug O, Sagi B, Carmel NN, Zikk
D. Revision endoscopic stapler Zenker's diverticulotomy.
Surg Endosc 2016;30:2022-5.

Berger MH, Weiland D, Tierney WS, Bryson PC, Weissbrod PA,
Shah PV, et al. Surgical management of recurrent Zenker's
diverticulum: A multi-institutional cohort study. Am J Oto-
laryngol 2021;42:102755. [CrossRef]

Law R, Katzka DA, Baron TH. Zenker's diverticulum. Clin Gas-
troenterol Hepatol. 2014;12:1773-82; quize111-2.


https://doi.org/10.1177/0194599819839991
https://doi.org/10.21614/chirurgia.113.2.234
https://doi.org/10.1007/s00405-014-3267-0
https://doi.org/10.1097/MD.0000000000010557
https://doi.org/10.1007/s00405-015-3825-0
https://doi.org/10.1016/j.amjoto.2020.102755



