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Surgical treatment of Zenker’s diverticulum
Manejo quirúrgico del divertículo de Zenker
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Abstract

Background: Zenker’s diverticulum represents the most common diverticulum of the esophagus. The standard surgical treat-
ment consists of open cricopharyngeal myotomy with diverticulectomy. In recent years endoscopic treatment has been propo-
sed. Objective: We present the surgical experience of this disease in a referral hospital. Method: We reviewed the clinical 
records of all patients submitted to open surgical treatment for Zenker’s diverticulum in a 7-year period. The retrieved informa-
tion included demographic data, clinical manifestations, diagnostic approach, surgery findings and postoperative evolution. 
Results: During this period 10  patients were submitted to open surgical treatment; the mean age was 64 (± 8) years and 
seven of them were male. The main complaint was regurgitation and dysphagia that was present in eight and seven patients 
respectively. Diagnostic studies included endoscopy (nine patients), esophagogram (six patients) and esophageal manometry 
(three patients). All underwent open cricopharyngeal myotomy with diverticulectomy. Complications included intraoperative 
esophageal perforation (one patient) and postoperative esophageal fistula (one patient). Resolution of the symptomatology 
occurred in 9 patients, the other patient required a new myotomy six months later with good results. There was no mortality. 
Conclusions: Cricopharyngeal myotomy with diverticulectomy is a safe option for patients with Zenker’s diverticulum.
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Resumen

Introducción: Los divertículos de Zenker son los divertículos más frecuentes del esófago. El tratamiento quirúrgico más uti-
lizado es la diverticulectomía con miotomía del cricofaríngeo abierta. En años recientes se ha propuesto el tratamiento endos-
cópico. Objetivo: Presentar la experiencia en el manejo de esta patología en un hospital de referencia. Método: Fueron 
revisados los expedientes de los pacientes intervenidos quirúrgicamente por divertículo de Zenker en un periodo de 7 años. 
Los datos obtenidos incluyeron demográficos, cuadro clínico, abordaje diagnóstico, hallazgos transoperatorios y evolución 
posoperatoria. Resultados: Fueron intervenidos 10 pacientes durante este periodo, con una edad promedio de 64 años (± 
8); siete de ellos eran hombres. Los principales síntomas fueron regurgitación y disfagia, presentes en ocho y siete pacientes, 
respectivamente. Los estudios diagnósticos incluyeron endoscopia (nueve pacientes), esofagograma (seis pacientes) y ma-
nometría esofágica (tres pacientes). El tratamiento utilizado en todos los casos fue diverticulectomía con miotomía del crico-
faríngeo. Las complicaciones incluyeron perforación esofágica transoperatoria (un paciente) y fístula esofágica (un paciente). 
Hubo resolución de los síntomas en nueve pacientes; el paciente restante ameritó nueva miotomía seis meses después, con 
una adecuada evolución. No hubo ninguna muerte. Conclusiones: La diverticulectomía con miotomía del cricofaríngeo es un 
tratamiento quirúrgico seguro para los pacientes con divertículo de Zenker.

Palabras clave: Divertículo faringoesofágico. Divertículo de Zenker. Divertículo faringoesofágico por pulsión.
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Introduction

Esophageal diverticula are uncommon, with a prev-
alence of 0.06 to 3.6% according to endoscopic or 
radiological series1-3.

The diverticula that most often occur are Zenker’s 
diverticula, described by Abraham Ludlow4 in 1769 
and masterfully characterized by Friedrich Albert von 
Zenker5 one century later. They have a higher fre-
quency in people older than 50 years, and are two to 
three times more common in the male gender6,7. Clin-
ical presentation shows a great diversity, from scarce 
symptoms to patients with highly incapacitating symp-
tomatology, which even can lead to a state of severe 
malnutrition.

The main therapeutic options are cricopharyngeal 
myotomy, diverticulopexy with cricopharyngeal myot-
omy and, the most widely used, diverticulectomy and 
cricopharyngeal myotomy8. The purpose of this study 
is to describe the surgical experience in a tertiary care 
hospital in the management of Zenker’s diverticulum 
over a 7-year period.

Method

A retrospective review of all patients surgically treat-
ed in a tertiary care hospital for Zenker’s diverticulum 
in the period encompassed from January 1, 2009 to 
December 31, 2015 was carried out. Once detected, 
demographic data (age, gender and comorbidity, 
among others), clinical presentation of the disease, 
preoperative studies performed related to the condi-
tion (barium esophagogram, endoscopy, and esopha-
geal manometry), surgical treatment performed, 
postoperative complications and postoperative fol-
low-up were inspected.

Owing to the number of patients that were found, 
the review was carried out as a statistical analysis, 
with central tendency and dispersion measures being 
used for continuous variables, and for nominal vari-
ables, frequencies, ratios and proportions were deter-
mined (the percentage was omitted, since the sample 
was composed of 10 patients).

Results

During the study period, 10 patients were reported 
to have been surgically intervened for Zenker’s diver-
ticulum. Mean age was 64 (± 8) years. Seven subjects 
were males and three were females. Most common 

comorbidity was hypertension in four patients, fol-
lowed by diabetes mellitus in three. One patient had 
a history of endoscopic management of a diverticulum 
with transoral stapler.

The most common symptoms were regurgitation in 
eight patients, dysphagia in seven, halitosis in four 
and foreign body sensation in three. Four patients 
were previously classified as having symptoms con-
sistent with gastroesophageal reflux. The Boyce sign 
(pushing the larynx laterally causes a gurgling sound) 
and Quinn’s sign (regurgitation of food into the mouth 
by external compression of the pouch) were not found 
in our patients9.

Preoperative endoscopy was the most commonly 
used diagnostic study, in nine patients; barium esopha-
gram was carried out in six, computed tomography in 
three and esophageal manometry in three.

All patients underwent diverticulectomy and crico-
pharyngeal myotomy through a left cervical incision. 
Diverticulectomy was carried out with stapler in all 
cases. Average trans-operative time was 99 (± 19) 
minutes, and average trans-operative hemorrhage 
was 41 (± 34) ml. Average diverticula size was 3.1 
(± 1) cm. During the trans-operative period, the only 
complication was an esophageal perforation (man-
aged with primary closure and gastrostomy) (Fig. 1).

During postoperative evolution, one patient devel-
oped a low-output esophagocutaneous fistula, which 
was conservatively managed (parenteral nutrition and 
fasting), and the patient was discharged without com-
plications. In nine patients, there was symptomatology 
resolution; the other patient had symptom recurrence 
and short cricopharyngeal myotomy was suspected, 
which required surgical re-intervention at 6  months, 
with a new cricopharyngeal myotomy being performed, 

Figure  1. A: barium esophagogram, where the image of a Zenker 
diverticulum (d) is observed. B: postoperative barium esophagogram 
after cricopharyngeal myotomy and diverticulectomy.
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which had an adequate postoperative evolution. There 
were no deaths recorded in this group of patients.

Discussion

The prevalence of esophageal diverticula in the 
general population is considered to range from 0.01 
to 0.11%10. Some publications refer a geographical 
distribution of this condition, although without speci-
fying the causes, and highlight that it is quite rare in 
Japan and Indonesia, whereas in Northern Europe it 
is more common with regard to the south of this con-
tinent. In the USA, Canada and Australia it is usual 
and has a more homogeneous distribution. One study 
carried out in the United Kingdom estimated an annual 
incidence of 2 cases per 100,000 population11. In Mex-
ico, there is not a concrete incidence report, and the 
few studies conducted refer a low incidence, as at 
Hospital General de Mexico, with an incidence of 
0.04%, after documenting three cases in five years12.

Zenker’s diverticulum pathophysiology is not fully 
elucidated, but two theories are the most widely ac-
cepted: the one proposed by Westrin et al.13, who refer 
to the cause as weakness of the posterior pharyngeal 
wall muscles adjacent to the upper esophageal 
sphincter, and the one postulated by Jackson and 
Shallow14 attributes the formation of the diverticulum 
to cricopharyngeal muscle incoordination at the mo-
ment of swallowing.

The swallowing difficulty can be perceived by the 
patient as a mild, inconstant disorder that is linked to 
the type of ingestion during the first and second swal-
lowing stages, known as oropharyngeal and pharyn-
geal swallowing, respectively, and as the size of the 
diverticulum increases, the swallowing difficulty be-
comes greater and constant. At an advanced state, 
the impossibility for the passage of the bolus has its 
origin in the compression exerted by the diverticular 
pouch onto the esophageal lumen.

Other symptoms are described, such as regurgita-
tion, dyspnea due to micro-aspiration or due to com-
pression of the airway when the diverticulum acquires 
a large size, halitosis and weight loss. In this study, 
regurgitation was the main symptom referred by the 
patients, followed by dysphagia and halitosis.

The most common complications are respiratory 
tract infections by aspiration of the diverticular con-
tent, perforation that can occur by endoscopy or by 
placement of an endotracheal tube, and others such 
as tracheoesophageal fistula, hemorrhage and paral-
ysis of the vocal cords.

Possible malignant transformation of the diverticulum 
should be suspected in patients with worsening dys-
phagia, severe pain, episodes of hemoptysis and re-
gurgitation increased intensity. The first author who 
described it was Schlesinger (cited by Halstead in 
1903). It affects males with mean age of more than 
50 years. In 1969, Wychulis described three cases in 
a series of 961  patients, with an incidence of 0.3%. 
Hoover found two cases in a series of 185  patients, 
with an incidence of 1.1%9,12.

The study with contrast ingestion allows appreci-
ating the shape, size and location of the diverticu-
lum. Endoscopy has a controversial role, given that 
some authors claim that it is unnecessary and even 
risky, while others think it is complementary since 
it allows evaluating the possibility of structural 
changes in the diverticular mucosa. Esophageal 
manometry can demonstrate the association of the 
diverticulum with a cricopharyngeal muscle abnor-
mal response to swallowing or even with hypertonia 
of said muscle. However, owing to the anatomy 
(very short sphincter) and physiology (sphincter 
movement during swallowing), assessment is rather 
complicated15.

Cricopharyngeal myotomy is the main component 
of surgical or endoscopic treatment. It should be car-
ried out even without esophageal manometry results 
available16. Symptoms or diverticulum recurrence, and 
postoperative complications (e.g., fistula), are very fre-
quently related to an incomplete myotomy. This was 
the treatment performed in all our patients. Diverti-
culectomy solves dysphagia-related symptoms better 
in comparison with myotomy alone and with divertic-
ulopexy with myotomy16.

Endoscopic diverticulotomy is a technique 
described by Mosher17 in 1917, abandoned by the me-
diastinitis it produced, and resumed in 1951 by Dohl-
man16 with good results. It consists of dividing the 
septum between the cervical esophagus and the di-
verticular pouch. It can be performed with electrocau-
tery, laser and, more recently, with a stapler. Its main 
advantage is short surgical time and quick return to 
the oral route. Currently, its use is not widespread. It 
had been practiced in one of our patients, with an 
unsatisfactory evolution.

Recurrence in patients with surgically-managed 
Zenker’s diverticulum is 16%18. As previously men-
tioned, completing the cricopharyngeal myotomy is 
usually sufficient for the treatment of diverticulum re-
currence. Current mortality is 1-2%.
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Conclusions

Zenker’s diverticula are an infrequent diagnosis. 
There is little information in Mexico on their prevalence 
and on experience at high specialty medical care cen-
ters. Their symptomatology is usually vague. The di-
verticula reported in this study have a similar clinical 
presentation to those described in the international 
literature on clinical characteristics and diagnostic 
workup. The treatment used in all cases was diverti-
culectomy with cricopharyngeal myotomy, which cur-
rently is the most widely recommended approach.
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