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Abstract

Aim: Zenker's diverticulum is the most frequently seen esophageal diverticula. Zenker's diverticulum should be considered that the
patients have symptoms such as dysphagia, regurgitation of undigested food, turbulence sound, chronic cough, weight loss, and
halytosis. We aimed to evaluate the patients whom underwent diverticulectomy and cricomyotomy due to Zenker's diverticulum
located in the proximal esophagus in terms of demographic features, operative type, postoperative complications and recurrence.
Material and Methods: Between January 2013 and 2018, 10 patients (9 female and 1 male) who underwent surgery due to dysphagia
because of the Zenker's diverticulum were evaluated retrospectively. The median age of the patients was 67.5 (47-77). Because of
the dysphagia was the most frequently symptom, initial evaluation was performed with upper gastrointestinal system endoscopy
(UGSE). All patients were examined barium esophagography and some patients with tomography.Dysphagia levels of the patients
were evaluated before and after the operation. Patients were followed-by endoscopy 1 and 6th. months after surgery.

Results: Complications, mortality and morbidity were not seen in postoperative early and late periods. Only 1 patient had recurrence.

When compared the dysphasia scores of the patients before and after surgery were significantly improved after operation.
Conclusion: Diverticulectomy and cricomyotomy operations in Zenker's diverticulum are effective and safe procedures.
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INTRODUCTION

Esophageal diverticules are very rare conditions. Zenker's
diverticulum is the most frequently seen esophageal
diverticula. The Zenker's diverticulum is caused by
increased pressure due to the spasm in the upper sphincter
of the esophagus.On the posterior wall of the pharynx
in the midline at Killian triangular area, is the outward
herniation of the mucosa from the weak point between the
transverse fibers of the cricopharyngeus and the oblique
fibers of the inferior constrictor.lt was described as a
pharyngeal pouch by Ludlow in 1769, and then in 1877
by German pathologists Zenker and Ziemssen published
a series of 27 patients. Following the publication of this
study, the pharyngeal pouch has been called the Zenker's
diverticulum (1,2).

The Zenker's diverticulum is an acquired condition and
is not a true diverticulum (pseudodivetriculum), and
only consist of the mucosa and submucosa layers of
the posterior wall of the hypopharyngeal-esophageal
component. Zenker's diverticulum should be considered in
patients with symptoms such as dysphagia, regurgitation

of undigested food, turbulence sound, chronic cough,
weight loss and halytosis. The diagnosis is usually made
by barium esophagography and endoscopy. The treatment
of the Zenker's diverticulum can be performed in two
approaches, endoscopic and open surgery. In this study,
we aimed to evaluate the results of surgical treatment of
10 patients who were operated with Zenker's diverticulum
diagnosis in our clinic.

MATERIAL and METHODS

Ten patients who diagnosed as Zenker's diverticulum and
underwent surgery between January 2013 and 2018 were
included in this study. Patients were evaluated according
to age, gender, symptoms, duration of symptoms,
preoperative diagnostic methods, co-morbid diseases,
ASA score (American Society of Anesthesiologists),
diverticulum size, surgical technique, duration of surgery,
oral feeding, postoperative complications, hospitalization,
improvement of symptoms and recurrence rate. All
patients were operated under general anesthesia. Patients
were intubated in the reverse trendelenburg position to
reduce the risk of aspiration. The diverticulum was found
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with a 10 cm incision parallel to the medial part of the
left sternocleidomastoid muscle in cervical region. After
the diverticulum was dissected from the surrounding
tissues, diverticulectomy was performed with the help
of cricophrengeal myotomy and staples. Hemovac drain
was used for drainage of operation region. On the first
postoperative day, water and liquid foods were started. On
the third day, semi-solid foods were started and according
to the patients' comorbidities, they were discharged in
4-14 days. A well written informed conset was obtained
from all patients included in this study.

RESULTS

Nine of the patients were male and one female and
the median age was 67.5 (47-77) years. Dysphagia,
odynophagia, weight loss and coughing were common
symptoms.The mean duration of symptoms were 16 (3-84)
months. One of the patients had partial laryngectomy due
tolaryngeal tumor. All patients underwent diverticulectomy
and cricopharyngeal myotomy. The median diverticulum
size was 3.55(1.7-5.5) cm .The median duration of of
hospitalization was 7 (4-14) day. The median follow-up
period of the patients was 19(6-26) months. Nine patients
(90%) had complete improvement in their symptoms. A
recurrence was detected in the control endoscopy at sixth
month of the patient who was operated on because of
laryngeal tumor. The patient was reoperated 19 months
later with the ear nose throat (ENT) team. Demographic
charecteristics, ASA score,follow-up periods of patients
who were operated on due to Zenker diverticulum were
showed in Table 1.

Table 1. Demographic charecteristics, ASA score, symptoms and

follow-up of patients

Patients Age Gender ASA  Symptom Follow-up  Follow-up
Score period(Monts)
1 69 M 2 Dysphagia Disease-free 13
2 62 M 2 Dysphagia Disease-free 20
8 72 M 2 Dysphagia Disease-free 6
4 49 M 1 Odynophagia Disease-free 22
5 7 M 3 Chronic cough Disease-free 19
6 68 M 2 Dysphagia Disease-free 18
7 47 M 1 Dysphagia Disease-free 15
8 53 F 1 Dysphagia Disease-free 26
9 74 M 3  Weightloss Recurrence 23
10 67 M 1 Odynophagia Disease-free 24

The dysphagia score of World Health Organisation was
used to assess the degree of dysphagia (Table 2). The

most frequently described symptoms of the patients were
dysphagia, odynophagia, chronic cough and weight loss
according to frequency.

Table 2. Diysphagia scale of WHO

After

Dysphgia scale Stage :::fzr: I-gte;nsoltr'g‘jg)y surgery

gery ’ (6. mounth)
Normal 0 0 10 9
Difficulty in solid 1 4 0 0
food
Inability to swallow
solid foods : . v b
Inability to swallow
of chopped food 1 2 v b
Puree and cream can v 0 0 0
not be swallowed
Liquid and saline can v 0 0 0

not be swallowed

The symptoms of patients spreading over a wide range of
time changes from 3 months to 7 years, and the median
duration was 16 months. All patients were diagnosed
with endoscopy. Barium esophagography was performed
in addition to endoscopy for 5 patients. According to
barium esophagography the largest diameter of the
diverticulum varied between 5.3 to 10.5 cm. The size of
the diverticules ranged from 1.7 to 5.5 cm in pathological
examination. Computerized tomography (CT) of neck was
used for the evaluation of the patient who underwent
surgery for laryngeal tumor and had diverticulum. Barium
esophagography and CT images of Zenker diverticulum
were shown figure 1 and 2. The Body Mass Index of the
patients varied between 18-40 kg/m?2, with a median of
20.85 kg/2. One patient was morbid obese. Two of the
patients had advanced chronic obstructing pulmonary
disease (COPD). As aresult of consultations on pulmonary
medicine, they use inhaler treatment for a long time before
and after the operation. There were no complications
related to hemorrhage, wound infections and surgery that
would extend the hospitalization.
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Figure 1. Barium esophagography of Zenker diverticulum
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Figure 2. CT images of Zenker diverticulum

DISCUSSION

There are some theories that try to explain the formation of
pulsion type diverticula of the esophagus. These theories
usually focus on structural and physiological disorders
of the cricopharyngeal muscle. Anagiotos A. and his
colleagues have reported that the Killian triangle between
the oblique fibers of the pharyngeal constrictor muscle
and the horizontal running fibers of the cricopharyngeal
sphincter plays an important role in the anatomic
weakness and the appearance of the diverticulum (3,4).
Cook et al. using videoradiography and manometry
methods, found that patients with diverticula during food
passages had higher pressures than healthy subjects, and
that the reduction in upper esophageal opening was due
to the disease (5).

Zenker's diverticulum are rare before the age of 40 and
generally more common over 70 years and in men (6). The
vast majority of Zenker's diverticules extend to the left.
Only 10% is localised on the right. Anatomically, this can
be explained by the potential gap between the concave of
the cervical esophagus and the left carotid artery (7). In
our study, the median age of our patients was 67.5 and
there was no patient under 40 years old. Again, according
to the surgical findings of our patients, it was seen that
diverticule localised in the left and posterior side in all
patients.Surgical images of cricomyotomy and Zenker
diverticulum were shown in Figure 3 and 4.
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Figure 3. Surgical image of Zenker diverticulum

Figure 4. Surgical image of cricomyotomy and Zenker diverticulum

The severity of the symptoms is directly proportional to
the size of the diverticulum and can lead to malnutrition
in patients.The duration of symptoms during admission
may vary from week to years (8). Clinically, there is usually
no feature on examination, but rarely, palpation may
cause a swelling that is accompanied by vocalization
(Boyce sign). Barium esophagography and endoscopy
were used to investigate the dysphagia caused by the
Zenker's diverticulum. The Zenker's diverticulum can be
easily diagnosed by the barium esophagography, which
is easily applied and demonstrates the boundaries of the
diverticula (9). Despite endosccopy has direct observation
and tissue sampling, there is a risk of perforation of
diverticulum due to the endoscopy.

Zenker's diverticulum can accompany much pathology.
Resouly A. and his colleagues described 20 patients
with surgically treated Zenker's diverticulum as
having esophageal motility disorder and most of them
gastroesophageal reflux disease (10). Rizzetto et al.
showed that gastroesophageal reflux / hiatus hernia
accompanied the Zenker's diverticulum in 30 (23.4%) out
of 128 patients (11). In our study, only 1 patient had hiatal
hernia. The Brombart classification is the most commonly
used to grade the dimensions of the Zenker's diverticulum
by barium esophagography (9).

The changes in the surgical treatment of the Zenker's
diverticulum are evolutionary. The initial two-stage
operation was later abandoned in favor of a single-stage
operation. Cricopharyngeal myotomy has been introduced
since it has been recognized that the cricopharyngeal
muscle plays amajor role in the pathogenesis of diverticula
formation and in the development of symptoms. At present
there is no consensus on the length of myotomy (12).

Lerut et al. suggested a 5 cm myotomy based on
the histological abnormalities extending beyond the
cricopharyngeal margin and extending to the striated
muscle of the upper esophagus (13). Skinner and
Zuckerbraun's experience with the recurrent Zenker's
diverticulum indicated that the most important cause of
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early recurrence was inadequate myotomy (14). However,
in a study involving 888 patients by Mayo clinic, it was
stated that myotomy-asissted diverticulectomy did not
shown to contribute to healing (15).

In addition, Colombo-Benkmann and colleagues
emphasize that the fact thatin the presence of hypertrophy
of the cricopharyngeal muscle fibers, there is no difference
between the patients who underwent diverticulectomy
and myotomy and only diverticulectomy. They suggested
the myotomy should be performed in selected cases (16).

When the review of literature including 2826 patients
of 41 studies, it was seen that up to 7 different surgical
techniques were applied and the most frequently
diverticulectomy and cricopharyngeal myotomy were
performed (12). Intraluminal approach with minimally
invasive technique and diverticulotomy and myotomy
were performed by Dolhman in 1960 and this technique
is being applied increasingly (16). Van Overbeek JJ and
colleagues reported that 90% of patients achieved good
results with this technique (18).

In another study conducted by Van Overbeek JJ.
emphasize that this technique is the easiest and most
reproducible approach when compared to open surgery
(19). Bonavina and his colleagues compared transoral
endostaplertechnique (n=181) with open staplerresection
and cricopharyngeal myotomy (n = 116). The endostapler
techniques have some advanteges such that the duration
of operation, hospitalization and the time of oral feeding
were shorter when compared to other technics. As well
as, complications such as leakage from the stapler line
and recurrent laryngeal nerve damage were not observed.
The 92% of the patients who underwent endostapler were
asymptomatic during the 27-month follow-up period and
94% of the patients who underwent open-surgery were
asymptomatic during the 48-month follow-up period.
It is concluded that the endostapler approach is as safe
and effective as the open surgical approach (20). The
dimension of the diverticulum is important for which
approach to choose.

Thelimits of endoscopic approachinlarge sized divertcule
is because of itleaves a wide segment of the unfunctional
esophagus and this increase the complication rate and in
small sized diverticule is exploration problems. A surgical
approach is recommended like these situations (21,22).

In postoperative period, bleeding, hematoma, abcess,
emphysema, wound infection, leakage; esophageal fistula,
pneumomediastinum, mediastinitis, esophageal stenosis,
dysphagia, regurgitation, persistant diverticulum,
mediastinal irritation, chest pain, temporary or permanent
recurrent laryngeal nerve paralysis and change of voice
can be seen. When stapler was used, in some patient may
be seen major and minor complications such as a foreign
body sensation in the throat and may require revision
surgery.

In literature, fistula development after diverticullectomy
and myotomy was reported between 2.1% and 15.4%.

In our series, we used a white-tipped endostapler for all
patients, diverticulotomy and cricopharyngeal myotomy
performed about 5 cm. None of our patients had fistula,
recurrent nerve injury, hematoma and wound infection.
We compared only 1 (10%) patients with recurrence, this
patient had previously undergone subtotal laryngectomy
due to laryngeal tumor and this may be the cause of
recurrence.

CONCLUSIONS

As a result, the Zenker's diverticulum is a structural
pathological condition that affects the quality of life of
the patient and must be treated. Despite the increasing
use of intraluminal endoscopic approach in the treatment
of symptomatic Zenker's diverticula, surgical approach
maintains its importance in relation to diverticula size.
Accepted surgical approach is diverticulectomy with
cricopharyngeal myotomy with low morbidity, mortality
and recurrence rates.
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