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ABSTRACT Objective: Zenker’s diverticulum (ZD) is a rare esop-
hageal disorder usually seen in the elderly population. Although tradi-
tional transcervical diverticulectomy (TD) has been replaced by
endoscopic diverticulectomy (ED), which have been reported to have
successful results in recent years, surgical treatment is still the prefer-
red treatment option. We aimed to present the outcomes of our surgical
series of 20 years in this study. Material and Methods: We retrospec-
tively reviewed the data of patients operated due to ZD between 1999
and 2019. Demographic data, symptoms, type of surgery, and postope-
rative complications of the patients were analyzed. Results: Eighteen
patients were included in the study. Dysphagia was the main compla-
int in 89% (16/18) of patients preoperatively. Open surgical approach
was applied to all patients. Diverticula excision was performed in 17
patients and diverticulopexy was performed in 1 case. Major postope-
rative complications were observed in 3 patients. All patients were disc-
harged with improvement in their symptoms except one patient who was
operated with recurrent diverticulum. In this patient, oesophageal stric-
ture was developed and percutaneous endoscopic gastrostomy was nee-
ded. Conclusion: Although endoscopic therapeutic methods are used
increasingly in the treatment of ZD, surgical treatment is still an option
with successful results and retains its place as the preferred method in the
treatment of ZD. Surgery is also the prior option of recurrent ZD cases.
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OZET Amac: Zenker divertikiilii (ZD), genellikle yasl: popiilasyonda
goriilen nadir bir 6zofagus hastaligidir. Geleneksel transservikal diver-
tikiilotomi (TD), yerini son yillarda basarili sonuglar verdigi bildirilen
endoskopik divertikiilotomiye (ED) biraksa da cerrahi tedavi halen ter-
cih edilen tedavi segenegidir. Bu ¢alismada, 20 yillik cerrahi serimizin
sonuglarint sunmay1 amagladik. Gere¢ ve Yontemler: 1999-2019
yillar1 arasinda ZD nedeniyle ameliyat edilen hastalarin verilerini geriye
doniik olarak gozden gegirdik. Hastalarin demografik verileri,
semptomlari, ameliyat tipi ve postoperatif komplikasyonlar1 incelendi.
Bulgular: Calismaya, 18 hasta dahil edildi. Hastalarm %89’unda
(16/18) ameliyat oncesi baslica sikayet disfaji idi. Tim hastalara, agik
cerrahi yaklagim uygulandi. On yedi hastaya divertikiil eksizyonu, 1
hastaya divertikiilopeksi yapildi. Ug hastada, postoperatif major kom-
plikasyonlar goriildii. Tekrarlayan divertikiil ile ameliyat edilen 1 hasta
disinda tiim hastalar semptomlarinda diizelme ile taburcu edildi. Bu
hastada, 6zofagus darlig1 gelisti ve perkiitan endoskopik gastrostomi
gerekti. Sonug: ZD tedavisinde, endoskopik tedavi yontemleri giderek
daha fazla kullanilsa da cerrahi tedavi halen basarili sonuglarla bir
secenektir ve ZD tedavisinde tercih edilen yontem olarak yerini
korumaktadir. Tekrarlayan ZD vakalarinda, cerrahi de oncelikli
secenektir.

Anahtar Kelimeler: Zenker divertikiilii; divertikiilopeksi;
transservikal divertikiilotomi;
endoskopi, sindirim sistemi;
divertikiil, 6zofageal

Zenker’s diverticulum (ZD) is an esophageal
pseudodiverticulum formed by cricopharyngeal mus-
cle dysfunction leading to outpouching of mucosa
and submucosa from the Killian triangle.! It’s wall is

thin and fragile because it does not contain a muscle
layer. Symptomatic disease is usually seen in the el-
derly population and the main symptom of the dis-
ease is dysphagia.'? In recent years, traditional
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surgical resection techniques [transcervical divertic-
ulectomy (TD)] have been replaced by transoral en-
doscopic methods [endoscopic diverticulectomy
(ED)]. There are studies specifically indicating the
effectiveness of flexible endoscopic interventions.**
However, open surgical techniques are still the pre-
ferred and applied method in many centers. Herein,
we would like to present the outcomes of ZD patients
who underwent surgical treatment in our clinic.

I MATERIAL AND METHODS

Patients operated due to the ZD in Department of
General Surgery, Cerrahpasa Faculty of Medicine, Is-
tanbul University-Cerrahpasa between 1999 and
2019 were retrospectively examined and included in
this study. Demographic data of the patients, preop-
erative symptoms, and radiological findings were
evaluated. Fluoroscopy-guided barium swallow ra-
diograph was used as the radiological evaluation
method. Except for the localization and diameter of
the diverticulum, the presence of esophageal steno-
sis, fistula, or other concominant findings were eval-
uated in real-time by fluoroscopy. Type of surgery,
used methods, and postoperative complications were
analyzed. Local ethics committee approval was ob-
tained from Clinical Researches Ethics Committee of
Istanbul University-Cerrahpasa, Cerrahpasa Faculty
of Medicine (date: 4/13/2020, number: 53690). This
study was conducted according to the World Medi-
cal Association Declaration of Helsinki.

I RESULTS

Eighteen patients were included in the study. Fifteen
patients had primary ZD, 3 patients were recurrent
ZD. Of the patients, 13 were male (73%) and 5 (27%)
were female. Their mean age was 63.5 (age range:
35-91 years). In 94.4% of the patients, the main com-
plaint at the first admission was dysphagia, 28% had
symptoms related to regurgitation, and 28% had hal-
itosis (bad breath). Other diverticulum-related symp-
toms in patients were globus sensation (22%) and
odynophagia (17%).

Fluoroscopy-guided barium swallow radio-
graphs (BSR) were applied to all patients preopera-
tively (Figure 1 and Figure 2). The average
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FIGURE 1: Barium swallow radiograph showing diverticulum.

FIGURE 2: Barium swallow radiograph showing diverticulum.

diverticulum diameter was measured as 3.5 cm (di-
ameter range: 2.5-5 cm). All diverticula were local-
ized on the left except one (right). No complicated
finding was detected with barium radiography. Pre-
operative endoscopy was performed for 10 patients
(67%) with reflux symptoms. Findings consistent
with reflux esophagitis were found in three patients
(17%) with odynophagia by endoscopy.
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FIGURE 3: Cricopharyngeal myotomy.

All patients were operated under general anes-
thesia with open surgical procedure. Right neck inci-
sion was preferred in one patient with right-sided
diverticula; while left incision was done in all other
patients. Cricopharyngeal myotomy was performed
in all patients (Figure 3). Diverticula excision was
preferred in 17 patients and diverticulopexy was done
in 1 patient (Figure 4 and Figure 5). Stapler was pre-
ferred in 12 patients who underwent resection; in 6
patients hand-sewn closure was used. Although vary-
ing according to each patient, the nasogastric tube
was removed between the postoperative 3 day and
7" day, and oral treatment was started. No malig-
nancy was detected in the examination of the exci-
sion materials.

Major complications occurred in three patients
postoperatively. Hematoma developed in one patient
and hematoma drainage was applied. The other two
complications were seen in patients operated due to
recurrent ZD. Both two had developed tracheal steno-
sis temporarily and tracheostomy was required. Tra-
cheostomies were closed after recovery. One of them
had esophageal stenosis and severe dysphagia as to
need percutaneous endoscopic gastrostomy. In one of
the patients, after the operation, fistula occurred. The
patient was followed conservatively and the fistula
was closed spontaneously.
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FIGURE 4: Operative scene of diverticula excision.

FIGURE 5: Excised diverticulum specimen.

There was no significant difference between
manual closure and stapler closing in terms of com-
plications. No residual diverticulum or contrast ex-
travasation was encountered in the control
fluoroscopy-guided BSR of the patients postopera-
tively. In one patient, an esophageal stricture deter-

mined.

Laparoscopic Nissen fundoplication was added
to three patients with severe reflux symptoms and
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esophagitis in addition to the diverticulum operation.
No complication has been observed related to these
additional procedures. All the patients have been dis-
charged. The average hospitalization time was 4.9
days (range: 3-15 days).

Our study has some limitations including the
small number of patients, retrospective and single
center design. Because it was a long-term retrospec-
tive study and due to insufficient data, it could not be
evaluated according to the classification methods
used for ZD.

I DISCUSSION

ZD is a pouch between the inferior pharyngeal con-
strictor muscle and the cricopharyngeus muscle. It is
a thin-walled and fragile pseudodiverticulum forma-
tion because it involves only the mucosa and submu-
cosal layers but not the muscular layers.">3 It is
usually the disease of advanced ages and the propor-
tion of male to female is 2:1.> Although the patients
are mostly above 50 years of age in our study, it was
determined at a younger age in two patients.

Small diverticulae may be asymptomatic; how-
ever, symptoms such as dysphagia, regurgitation, and
sensation of globus are added as diverticulum be-
comes larger.® In 80-90% of patients, the main symp-
tom is dysphagia. In our study, similarly dysphagia
was the initial symptom in 88% of the patients.® Al-
though the association of gastroesophageal reflux dis-
ease (GERD) with ZD is speculative; endoscopic and
other evaluations should be performed for patients
with symptoms such as heartburn or chest pain.® The
barium swallow study is the main diagnostic method
for ZD.?” Endoscopy should only be performed in
cases with GERD symptoms because as mentioned
above ZD is a very fragile pouch. Entering into di-
verticulum during endoscopy may increase the risk
of perforation.® For the management of the divertic-
ulum sac, three options are mainly used: resection
(diverticulectomy), suspension (diverticulopexy), or
inversion. The most preferred method with the high-
est success rate is diverticulectomy with or without
myotomy.®

Treatment for symptomatic ZD can be surgical
or endoscopic (rigid endoscopy-flexible endoscopy).
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Although success rates are similar, each method has
different advantages and disadvantages.® Endoscopic
ZD treatments (ED) are reported as safe and effec-
tive treatment methods.” They provide short hospi-
talization time, high functional recovery, and low
complication rates.>*!!2 However, surgical treatment
(TD) remains as an alternative in centers without
equipment and experience in transoral treatment
methods. Surgery is still at the forefront in patients
with large symptomatic diverticulum, as well.'*!*
Postoperative complications of open surgery include
fistula formation, abscess, hematoma, recurrent la-
ryngeal nerve paralysis. The most important compli-
cation of endoscopic methods is perforation. The
rigid endoscope approach cannot be performed in pa-
tients with limited neck mobility, dental problems, in-
adequate jaw opening. In this respect, flexible
endoscopy that can also be applied with sedation
without requiring general anesthesia seems to be
more useful .’

Although the success rates of both techniques
are comparable in the literature, open surgical tech-
niques still have some advantages as reported in the
literature.'

Jackson et al. report that TD shows low recur-
rence compared to the endoscopic stapling.'’ Seth et
al. reported that complete resolution of symptoms
was achieved more often in those who underwent
open surgery than the endoscopic treatment group.'®
Therefore, the open surgical approach has higher sur-
gical success but should be applied to selective cases
due to its perioperative morbidity. In our series, that
we performed open surgery in all patients, we en-
countered 17% major complications. Kannabiran et
al. recommend TD in young patients with low surgi-
cal cardiovascular risk and ED to high-risk elderly
patients.!” Tabola et al. emphasized the applicability
of TD to all age groups in their 44 cases.'* In a re-
view by Yuan et al., open surgery, rigid endoscopy
and fragile endoscopy methods were compared. The
advantages and disadvantages of these different three
surgical approaches according to the study are de-
tailed in Table 1.*

Consequently, the method to be selected in the
treatment of ZD varies depending on the age and co-
morbidity of the patient, the dimensions of the diver-
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TABLE 1: Comparison of different surgical approaches.
Open surgery Rigid endocsopy Flexible endoscopy

Complication rate Higher Lower Unclear
Hospital discharge More Less Less
Cervical scar Yes No No
Conversion Never Occasional Rare
General anesthesia Mandatory Usual Optional
Neck extension No Mandatory No
Recurrence Afew Unclear Unclear
Treatment sessions Most 1 Most 1 Most >1
Anatomic limitations, stiff neck, poor mouth opening, etc. No Yes No
Small diverticulum Suitable Unsuitable Unsuitable
Large diverticulum Suitable Unsuitable Unsuitable
Reoperation Hard, risky Easy, safe Easy, safe
Special technique No Yes Yes
Dental injury No Yes Yes
Recurrent nerve injury Yes Rare Rare

ticulum, the facilities of the center, and the surgeon’s
experience.

I CONCLUSION

TD is still an effective and successful treatment in the
treatment of ZD. It can be applied to all age groups.
For the management of ZD, a multidisciplinary ap-
proach is required in a fully equipped center.
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