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RESUMEN

Introducción: El divertículo faringoesofágico, también 
llamado divertículo de Zenker, es una enfermedad poco 
común que afecta a pacientes de edad avanzada. Los prin-
cipales síntomas son disfagia, halitosis y pérdida de peso. 
El tratamiento con endoscopio fl exible es una alternativa 
adecuada con resultados similares al tratamiento quirúr-
gico. Objetivo: El objetivo de este trabajo fue presentar 
nuestra experiencia en el tratamiento endoscópico de 14 
pacientes con divertículo de Zenker y evaluar su efi cacia 
y seguridad. Material y métodos: Estudio retrospectivo 
en el cual se revisó la base de datos de los pacientes con 
divertículo de Zenker sintomático que se sometieron a 
miotomía endoscópica, del 1 de enero de 2008 al 1 de 
enero de 2017. Todos los procedimientos se llevaron a 
cabo en nuestro hospital, el síntoma más frecuente fue la 
disfagia, la cual fue registrada con un puntaje de 0 a 3 
(0 sin disfagia, 1 disfagia para sólidos, 2 para líquidos 
y 3 para saliva). Resultados: Se realizaron 18 procedi-
mientos en 14 pacientes, 100% tuvo una mejoría de la 
puntuación de la disfagia a los 30 días. La mediana de 
seguimiento fue 24 meses. Se dio seguimiento a cinco 
pacientes al menos durante 12 meses y 92.8% tuvieron 
una buena evolución. Cinco divertículos fueron de 3 cm 
y el resto de 5 cm o más, los cuales fueron sometidos 
a cricofaringomiotomía endoscópica realizada con un 
cuchillo aguja a través de un gastroscopio. En todos 
los casos, la mejoría de la disfagia fue inmediata. En 
cuatro casos fue necesaria la reintervención (28.5%), 
con buenos resultados en 100%. Un paciente tuvo he-
morragia y no se concluyó de forma satisfactoria en el 
primer procedimiento, al día siguiente se reintervino. Se 
presentó enfi sema subcutáneo en dos pacientes tratados 
de forma conservadora. No hubo perforaciones o infec-
ciones. Conclusiones: El tratamiento endoscópico es una 
alternativa efi caz y segura para el manejo de pacientes 
con divertículo de Zenker.

ABSTRACT

Introduction: The pharyngoesophageal diverticulum 
(Zenker’s) is a rare disease aff ecting elderly patients. The 
main symptoms are dysphagia, halitosis, and weight loss. 
Flexible endoscope therapy is a suitable alternative with 
results similar to surgical treatment. Aim: We present our 
experience in 14 patients with Zenker’s diverticulum. 
Material and methods: A retrospective study from 
January 1, 2008, to January 1, 2017, reviewed our database 
for patients with symptomatic Zenker’s diverticulum 
who underwent endoscopic myotomy. The most common 
symptom was dysphagia. Registered with a score of 0-3 
(0 without dysphagia, 1 for solids, 2 for liquids, and 3 for 
saliva). Results: Eighteen procedures were performed in 
14 patients. All had dysphagia score improvement within 
30 days. The median follow-up was 24 months. Five 
patients were followed for at least 12 months and 92.8% 
had a good outcome. Five diverticula were 3 cm and 
the rest 5 cm or more. All were subjected to endoscopic 
cricofaryngomiotomy with a needle knife through a 
gastroscope. Improvement of dysphagia was immediate in 
all cases. Reoperation was necessary in four cases (28.5%), 
with good results all. One patient bled during the fi rst 
procedure and required a second intervention the next day. 
Two patients developed subcutaneous emphysema treated 
conservatively. There were no perforations or infections. 
Conclusions: The endoscopic treatment is a safe and 
eff ective alternative for the management of patients with 
Zenker’s diverticulum.
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INTRODUCTION

Zenker’s posterior pharyngoesophageal 
diverticulum was first described by Ludlow 

in 1764, although it takes its name from the 
author of the first case series published in 
1878.1,2

I t  i s  a  protrus ion of  the poster ior 
hypopharyngeal mucosa through an area 
of low resistance, limited by the inferior 
constrictor muscle of the pharynx, with an 
oblique direction, and the cricopharyngeal 
muscle, which has a transversal direction, 
forming what is known as the Killian’s 
triangle.3,4 This is a rare alteration, found in 
approximately 1% of barium esophagograms, 
es t imated in  two cases  per  100,000 
inhabitants.5 Its maximum incidence is 
in men over 70 years of age. Dysphagia 
and regurgitation are the most frequent 
symptoms, with an incidence of 80-100% 
and 57-78%, respectively.6,7 The definitive 
diagnosis is made by barium swallow.6,8,9 An 
association with squamous cell esophageal 
cancer has been suggested, although it is 
controversial.10

Multiple pathophysiological theories 
have  been proposed to  exp la in  the 
formation of Zenker ’s diverticula and 
the controversy persists in international 
literature. Under normal conditions, the 
upper esophageal sphincter (UES) relaxes 
during swallowing and contracts once the 
peristaltic movement has advanced the 
bolus beyond the sphincter. Manometric 
studies show the presence of coordination, 
basal tone, and relaxation of the EES within 
normal parameters. Therefore, Zenker’s 
diverticulum is due to an EES disorder at the 
time of swallowing, which prevents correct 
distensibility during the passage of the bolus. 
Increased hypopharyngeal pressure during 
swallowing along with lowered resistance in 
the posterior wall of the hypopharynx are 
key factors in the pathogenesis of Zenker’s 
diverticulum.3,4 The cricopharyngeal defect 
and the presence of the diverticulum may 
contribute to the symptoms: the lack of 
elasticity of the cricopharyngeal muscle 
may lead to feelings of dysphagia (intrinsic 
dysphagia). Dysphagia can also be caused 

by the progressive increase in the volume 
of the diverticulum (as it fills with food 
waste) due to direct compression on the 
esophagus (extrinsic dysphagia). Dysphagia, 
regurgitation of food, halitosis, swallowing 
noises, chronic coughing, weight loss, and 
a lump in the neck are all signs related 
to the presence of the diverticulum, and 
their intensity depends on the size of the 
diverticulum.8

Hi s topa tho log i ca l  s tud ie s  o f  the 
cricopharyngeal and lower pharyngeal 
constrictor (LPC) muscles show myopathic 
changes such as degeneration and necrosis, 
phagocytosis, replacement by fibro adipose 
tissue and increase in muscle fibers related to 
tonic contraction of the sphincter.3

Some authors argue that a defect in the 
relaxation of the SSE could be at the basis 
of the formation of the diverticulum. Other 
studies suggest an underlying neurological 
problem when observing an association 
with cerebrovascular disease or peripheral 
neuropathies. Biochemical factors have been 
invoked to find differences in collagen and 
elastin content in the cricopharyngeal muscle 
in patients with or without diverticulum.

The treatment of Zenker’s diverticulum 
is a myotomy of the cricopharyngeal and 
diverticulectomy11,12 by open surgery. There 
is also an endoluminal approach. Although 
for years surgery has been the treatment 
of choice, in 1917 Mosher was the first 
to describe endoscopic treatment with a 
rigid endoscope. Dohlman and Mattson 
in 1960 developed a rigid laryngoscope 
with which they fixed the bridge of the 
diverticulum and performed septum cutting 
with electrocautery.13 In 1995 Mulder et al., 
Ishioka et al., and Sakai et al.14-18 reported 
a series of patients treated by flexible 
endoscopy using monopolar current to cut 
the septum with satisfactory results. Myotomy 
has been described with Needle Knife, Argon 
Plasma, Hook Knife, IT Knife (carbon dioxide 
laser) etc.19-24

Objective

To report the results of a series of consecutive 
cases with Zenker’s diverticulum treated 
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endoscopically at the Endoscopy Service of the 
Regional Hospital 1o de October, ISSSTE, from 
January 1, 2008, to January 1, 2017.

MATERIAL AND METHODS

A retrospective study beginning January 1, 
2008, to January 1, 2017, analyzed a series of 
14 consecutive cases of symptomatic Zenker’s 
diverticulum who underwent endoscopic 
myotomy.

All patients were taken for clinical 
demographics such as age, sex, time of 
symptom evolut ion and predominant 
symptoms, characteristics of the diverticulum, 
remission of symptoms and need for re-
intervention. The diagnosis of Zenker’s 
diverticulum was made using a radiological 
contrast study (esophagogram with barium 
contrast medium) and endoscopy, which 
confirmed the diagnosis and calculated the 
size of the diverticulum (Figure 1).

We recorded dysphagia with a score from 
0 to 3 (0 without dysphagia, 1 for solids, 2 for 
liquids, and 3 for saliva).

Inclusion criteria: clinical records of 
patients with the following characteristics: 
a complete record according to NOM-004-
SSA3-2012, without distinction of age or sex, 
with Zenker’s diverticulum confirmed by 
radiology and endoscopy, with follow-up of at 
least six months after the procedure.

Exclusion criteria: incomplete clinical 
records, diverticulum less than 2 cm, 

previous surgical or endoscopic treatment 
not successful.

Study design: analytical transversal 
observational.

Endoscopic technique: all patients with 
informed consent signature, cardiovascular 
evaluation, and fasting for at least eight 
hours had the procedure performed under 
int ravenous consc ious  sedat ion wi th 
continuous monitoring, without the need 
for orotracheal intubation, always in charge 
of the anesthesiologist.

During the nine years of the study, we have 
modified the technique and accessories used 
for cricopharyngeal muscle myotomy. Initially, 
a conventional endoscopy is performed, and 
the food remnants in the diverticulum are 
aspirated.

In the f i r s t  10 pat ients ,  once the 
esophageal lumen is identified, a metal 
guide is introduced and over it, a 7 mm or 21 
Fr Savary-Gilliard dilator, which reaches the 
stomach and is left there. This adequately 
delimits the light of the diverticulum and 
esophagus (Figure 2). A clear plastic cap 
(MBL 6-1 Cook Endoscopy™) is placed at 
the distal end of the endoscope insertion 
tube and used as a spacer, which allows 
identification of the cricopharyngeal muscle 
septum. In the first 10 cases, an Olympus™ 
video gastroscope model GIF-H140 with 
an Olympus™ CV-140 image processor 
(Olympus Optical Co., Tokyo, Japan) of 9.8 Figure 1: Radiological image of Zenker’s diverticulum.

Figure 2: Introduction of metal guide to the esophagus 
and placement of a Savary-Gilliard dilator to delimit 
diverticular septum.
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Figure 3: Beginning of the cut with the plastic cap. Later 
on, muscle fi bers of the cricopharynx are observed.

Figure 4: Complete cut of the cricopharyngeal fi bers.

Figure 5: Closing the mucosal incision with metal 
clips.

mm diameter were used. Also, an Olympus 
UES-40 SurgMaster™ electrosurgical unit, 
and a needle knife (Needle Knife™, Cook 
Endoscopy, Winston-Salem, NC), were 
used. A cut was made in the edge of the 
esophageal light in the middle of the septum 
and towards the light of the diverticulum. 
First, the mucosa was cut exposing the 
cricopharyngeal muscle fibers (Figure 3). 
The cut was deepened until the section of 
the transverse fibers of the cricopharyngeal 
sphincter was completed, without necessarily 
reaching the bottom of the diverticulum 
(Figure 4), which allowed the edges of the 
mucosa incision to be brought closer together 
with metal clips, avoiding perforation 
and the risk of bleeding (Figure 5). The 

remaining four patients were treated with 
the POEM technique (Per Oral Endoscopic 
Myotomy), by infiltrating and lifting the 
submucosa with normal saline stained with 
methylene blue, then cutting the mucosa 
with the HybridKnife™ hydrodissector. 
The ERBE T-type™ is a multifunctional 
instrument that combines electrosurgical 
and waterjet technology in one. It lifts the 
mucosa and creates a submucosal tunnel, 
cutting only the transverse muscle fibers. 
Finally, the tunnel entrance was closed 
with endoscopic clips. In these patients, 
a Fujinon™ video gastroscope, Fujifilm 
Processor VP-4450HD™, ERBE VIO 200 
D™ electrosurgical unit, and the ERBE 
HybridKnife, T-type™ with pure cutting 
and/or coagulation current (50 W) were 
used. Finally, the Savary-Gilliard dilator was 
removed. After the procedure, a swallow of 
water-soluble contrast material was given to 
rule out leakage. All patients were also given 
a single dose of antibiotics at the beginning 
of the procedure and were managed on 
an outpatient basis at home starting with a 
liquid diet after four hours.

Follow-up: after the procedure, the 
patient was asked regarding food tolerance, 
initially liquids, and later solids. Follow-
up was done by phone and outpatient 
consultation one month after the procedure 
and every six months before if any symptoms 
or  dysphagia  were shown.  To assess 
dysphagia, we applied our scale with a 
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score of 0 without dysphagia, 1 dysphagia 
for solids, 2 for liquids, and 3 for the 
impossibility of passing saliva.

Four patients were re-intervened, but in 
only two cases for a recurrence of dysphagia 
symptoms months later, albeit to a lesser extent, 
by extending the myotomy (Table 1). All patients 
underwent endoscopic control 30 days after 
the procedure.

S ta t i s t ica l  ana lys i s .  The var iab les 
defined as outcomes were: clinical success 
(relief of symptoms at 30 days after the 
procedure), technical success, long-term 
success (asymptomatic for at least 12 months), 
recurrence (patients who had symptoms 
after the procedure), the need for a second 
intervention (patients who did not show 
complete improvement after the first one) 
and immediate complications. The variables 
described were expressed as relative frequencies 
(%), continuous variables as mean, median, 
and range, as well as the number of cases and 
percentages.

RESULTS

The retrospective study included 14 patients, 
six females (43%), and eight males (57%), with 
a mean age of 72.8 years (range between 24 
and 92 years).

All patients had symptomatic Zenker’s 
diverticulum and none of them had had 
any prior therapy. Five diverticula were 

approximately 3 cm and nine were larger than 
5 cm.

The time of symptoms onset was greater 
than one year in all cases with dysphagia and 
halitosis in 100% of the cases, weight loss in 
nine patients (64.3%). One patient reported a 
chronic cough (7.1%) (Table 2).

Endoscopic myotomy was performed in 
all 14 patients. We considered the technique 
successful if the patient no longer presented 
dysphagia according to the dysphagia scale 
used (0), even though one patient (7.1%) 
had bleeding, which was controlled with 
electrocoagulation the following day. All 
patients were managed on an outpatient 
basis, emphasizing that they could go to 
the emergency room or the endoscopy 

Figure 6: Postoperative control plate showing subcutaneous emphysema.

Table 1: Patient follow-up.

Total patients 14
Technical success at 30 days, n (%) 14 (100)
Follow-up in months, median 
(range)

18 (12-24)

Recurrence of symptoms, n (%) 2 (14.2)
Reinterventions 4

Preparated by the authors.

Table 2: Characteristics of patients 
undergoing endoscopic myotomy.

Average age (years) 72.8
Range 24 a 92

Sex n (%)
Male 8 (57)
Female 6 (43)

Symptoms referred n (%)
Dysphagia 14 (100)
Halitosis 14 (100)
Chronic cough 1 (7.1)
Loss of weight n (%) 9 (64.3)

Diverticular size in cm (4.5) 3-7
Time of evolution until treatment 
(months)

12-18

Preparated by the authors.
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 Before After

Figure 7: Radiological monitoring without evidence of diverticulum.

service at any time for review. 30 days 
after the procedure the patients were 
assessed to evaluate the outcome. All the 
14 patients who presented dysphagia as 
the main symptom, reported improvement. 
Also, halitosis, weight loss, and chronic 
cough improved after the intervention. 
Five patients were followed at 12 months 
and the rest for up to two years. Currently, 
some of these patients are still seen in the 
outpatient clinic for other comorbidities 
such as reflux and peptic acid disease, but 
none for symptoms associated with Zenker’s 
diverticulum.

Of the 14 patients who underwent the 
endoscopic procedure, four (28.5%) were re-
intervened, two because of recurrence of mild 
symptoms at three and four months. One for 
moderate bleeding that limited an adequate 
view during the first procedure, repeated after 
24 hours, and another treated in two sessions 
because of the dimensions (6 × 7 cm) of the 
diverticulum, according to the radiological 
report (Table 2).

A total of 18 procedures were done, and 
only one patient (7.1%) was considered a 
complication. Two patients had subcutaneous 
emphysema (a 74-year-old female and a 
57-year-old male), treated conservatively 
by  admin i s te r ing  a  th i rd- genera t ion 
cephalosporin, as well as radiographic 
control to monitor the emphysema (Figure 
6). There were no major complications such 

as mediastinitis, bleeding, or perforation that 
required conversion to open surgery. The 
improvement of dysphagia in all cases was 
immediate and in subsequent consultations, 
they reported weight gain. Endoscopy 
and swallowing of contrast material were 
performed as controls (Figure 7).

The in-hospital stay was approximately 
six hours; it should be mentioned that all 
patients were handled on an outpatient 
basis. It is important to emphasize that the 
time of intrahospital stay, as well as the use 
of resources, was lower compared to surgical 
techniques, so we can infer that the cost-
benefit of the endoscopic technique is better, 
thus reducing the expenditure in the health 
system.

DISCUSSION

The treatment of Zenker’s diverticulum 
is reserved for patients with symptoms. 
Treatment variants can be divided into the 
extraluminal approach such as neck surgery 
where myotomy and diverticulectomy or 
sometimes diverticulopexy is performed, and 
the endoluminal approach, either with a rigid 
or flexible endoscope.

The procedure, although it has its risks 
and is not so frequent to acquire a very wide 
experience, is relatively simple to perform and 
with acceptable results, especially in patients 
in whom the surgical risk is very high due to 
added pathology or for those who prefer this 
type of procedure.

The advantages of the endoscopic technique 
are the possibility of applying this procedure 
under conscious sedation, shorter hospital 
stays, and the opportunity to initiate the oral 
route early.

Since its emergence in 1995, the flexible 
endoscope technique has had several 
variations such as forceps section,14,22 
argon plasma,17,21,24 Needle Knife incision, 
15,16,18,23 Hook Knife,25 IT Knife23 and the 
Harmonic Scalpel.23

Regardless of the dissection technique 
used, correct exposure of the septum and 
protection of the free wall is required. For 
this purpose, the transparent plastic cap at 
the tip of the endoscope, the NGS, and the 
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flexible diverticuloscope have been used, 
the latter providing greater stability to the 
endoscope. Due to the low frequency of 
the pathology, there are still no prospective 
comparative studies of the different surgical 
techniques and even less between surgical 
and endoscopic techniques; however, the 
endoscopic route as in multiple publications, 
and in our case the treatment with a flexible 
endoscope, has shown encouraging results in 
the short and long term. The reported success 
of the different works25-27 maintains a range 
between 84 and 100% with a frequency 
of complications of up to 5%. Relapse is a 
concern among the different series with rates 
ranging from 10 to 20%.25

The use of a device called WEMR cap has 
been described, which consists of a plastic 
envelope that limits and fixes the septum, 
allowing direct cutting .7 The technique 
eliminates the spasm zone and the lack of 
relaxation of the cricopharynx that produces 
a high-pressure area in the hypopharynx 
upon swallowing , thus creating a single 
lumen between diverticulum and esophagus, 
eliminating the possibility of food retention in 
the diverticulum.

In our series, two patients were resubmitted 
to the procedure due to the recurrence of 
symptoms, attributed to an insufficient cut. 
However, we suggest that this procedure can 
be performed in several sessions depending on 
the size of the diverticulum.

Therapeutic endoscopy is not exempt from 
complications. Most of them can be managed 
by conservative treatment. The least frequent 
complication in the literature is subcutaneous or 
mediastinal emphysema, which subsides with 
conservative management based on fasting and 
antibiotic therapy. It can be reduced by using 
CO2 instead of air in the endoscope insufflator.

The most serious complications are 
perforation mediastinitis8 and persistent 
bleeding.

Some limitations are noted, such as the 
absence of a standardized method, since no 
randomized controlled clinical trials exist that 
compare the different techniques. Treatment 
requires trained endoscopists. An animal 
model could be an appropriate first step in the 
training.11

Long-term follow-up of these patients has 
been limited, perhaps because of the age of 
the population being operated on and the 
fact that it is a reference center. It is difficult 
for controlled and randomized clinical trials 
to be carried out in infrequent pathologies 
such as this one. In high-specialty centers 
such as our hospital, it is used exclusively to 
send patients to specific therapy and later 
refer them to a second-level hospital or family 
medicine clinic.

In the latest procedures in which metal 
clips were used, it was observed that there are 
multiple benefits such as the reduced risk of 
unperceived perforation and post-procedural 
bleeding.28-30

CONCLUSIONS

Treatment of Zenker’s diverticulum has 
evolved over the past two decades. Endoscopic 
techniques have advantages over surgical 
techniques in terms of fewer complications 
and earlier recovery. Endoscopic myotomy can 
be used with multiple techniques; however, 
more studies are needed to determine which 
is best.

In our work we concluded that treatment 
of Zenker’s diverticulum with a flexible 
endoscope is a safe and effective option with 
good long-term results.

Clinical trials comparing different treatment 
options are needed before a definitive strategy 
can be recommended.
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