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9.1	 �Introduction, Etiology, 
Epidemiology, 
and Pathophysiology

Zenker diverticulum is a hypopharyngeal, 
acquired, pulsion, false diverticulum that devel-
ops in an area of weakness of the posterior hypo-
pharynx known as the Killian triangle. Killian 
triangle is located in the hypopharynx and delim-
ited by two very strong pharyngoesophageal 
muscles, the horizontal fibers of the cricopharyn-
geal muscle and the oblique fibers of the inferior 
pharyngeal constrictor.

Zenker diverticulum was first recognized and 
described in the second half of the eighteenth cen-
tury by the British pathologist Abraham Ludlow. 
After an autopsy performed on a 50-year-old male 
patient who regurgitated undigested food and died 
after an episode of “obstructed deglutition,” 
Ludlow observed the abnormality of “pharyngeal 
preternatural bag, wide sac reaching down into 
thorax.” Ludlow eventually published the obser-
vation in 1767 after presenting it to the Royal 
Society of Physicians where he described it as an 
esophageal hypopharyngeal diverticulum [1].

However, only in 1874 the German physicians 
and pathologists Friedrich Albert von Zenker and 
Hugo Wilhelm von Ziemssen made a more 
detailed and precise description and hypothesized 
a possible etiopathogenesis. Since then, the name 
of Zenker is chiefly associated with the pulsion 
diverticula of the hypopharynx [1].

Zenker diverticulum is different from other 
diverticula of the upper part of the esophagus and 
especially from the Killian-Jamieson diverticu-
lum, an outpouching of the lateral pharyngo-
esophageal wall. This pulsion-type diverticulum 
protrudes through a muscular gap in the antero-
lateral wall of the cervical esophagus distal to the 
cricopharyngeal muscle, named the Killian-
Jamieson space [2].

The pathophysiology of the Zenker diverticu-
lum has not yet been completely understood. 
However, it is generally accepted that the signifi-
cant increase of the intrapharyngeal pressure and 
the consequent protrusion of the mucosa through 
a locus minoris resistentiae (the Killian dehis-
cence) is caused by an inadequate relaxation of 
the cricopharyngeal muscle (and subsequent 
incomplete opening of the upper esophageal 
sphincter) during the swallow-induced contrac-
tion of the lower pharyngeal constrictor muscle. 
The cause of this swallowing disorder and misco-
ordination is largely unknown.

Achalasia or cricopharyngeal spasms, crico-
pharyngeal incoordination, and congenital weak-
ness have been implicated [3, 4].
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Gastroesophageal reflux may lead to esopha-
geal and cricopharyngeal spasm and may have a 
role in Zenker diverticulum creation. 
Gastroesophageal reflux would induce a 
dyskinetic-hyperkinetic reaction that can involve 
the upper esophageal sphincter and the cricopha-
ryngeal muscle. Furthermore, gastroesophageal 
reflux has been observed in up to two thirds of the 
patients with Zenker diverticulum [5].

Zenker diverticula most commonly present in 
middle-aged and elderly individuals: diverticula 
are extremely rare under the age of 40 [6], but more 
frequent during the seventh and eighth decades of 
life, with a 1.5-fold male predominance [7].

There is a certain geographical variation in the 
prevalence of Zenker diverticulum, being higher 
in Northern than in Southern Europe and higher 
in the United States, Canada, and Australia than 
in Indonesia and Japan [6, 8].

Even if the real prevalence of the disease is 
unknown, because many patients with diverticula 
remain asymptomatic, it is estimated that the 
prevalence among the general population is 
between 0.01% and 0.11% [8].

As development of cricopharyngeal motility 
disorders and Zenker diverticulum is directly 
related to aging, the prevalence of Zenker diver-
ticulum is expected to increase due to the 
increased aging of population [7].

9.2	 �Symptoms, Clinical History, 
and Diagnosis

Progressively worsening oropharyngeal dyspha-
gia, both for solids and liquids, is the predomi-
nant symptom associated with Zenker 
diverticulum. Even if small diverticula can be 
occasionally responsible for very severe symp-
toms, because the incomplete relaxation of the 
cricopharyngeal muscle may lead to severe out-
flow obstruction, usually the worst clinical pre-
sentations are in patients with large diverticula. 
In patients with large diverticula, both the non-
relaxing cricopharyngeal muscle and the extrin-
sic compression from the enlarged and fulfilled 
pouch itself are likely to explain the dysphagia 
experienced by patients [7, 9].

In these cases, patients may experience a kind 
of “delayed” dysphagia. Swallowing of solids is 
relatively normal at the very beginning of meal, 
and dysphagia almost abruptly occurs with the 
third or fourth bite. At this time drinking can 
worsen the situation. This phenomenon has a 
logical explanation. During the first bites, part of 
the ingested food easily enters into the pharyn-
geal pouch and the patient has no critical symp-
toms. However, when the diverticulum, that is 
comprised and wedged between the spine and the 
upper esophagus, is filled with food, it com-
presses and restricts the upper esophagus, until 
dysphagia becomes critical and complete. This 
presentation is usually pathognomonic of the 
Zenker diverticulum.

Regurgitation of undigested food is a very fre-
quent symptom and it is due to bolus entrapment 
in the pharyngeal pouch. In many cases, espe-
cially in the case of large diverticula, regurgita-
tion occurs hours after ingestion (rumination) 
(Table 9.1).

Pharyngeal stasis of secretions, chronic cough, 
sensation of a lump in the throat, chronic aspira-
tion, halitosis, and hoarseness are also very 
common symptoms caused by a pharyngeal 
pouch and outlet obstruction.

Table 9.1  Symptoms associated with Zenker diverticu-
lum and complications

Most common symptoms
Oropharyngeal dysphagia
Regurgitation
Chronic cough
Sensation of a lump in the throat
Chronical aspiration
Halitosis
Hoarseness
Cervical borborygmi
Rare symptoms and complications
Weight loss
Aspiration pneumonia
Diverticulitis
Ulcerations
Bleeding
Tracheal fistulas
Fistula to the prevertebral ligament
Cervical osteomyelitis
Vocal cord paralysis
Squamous cell carcinoma
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Whistling, crepitus, and cervical borborygmi 
are usually associated with very large pouches 
and are almost pathognomonic of Zenker diver-
ticula [6]. With time, weight loss may occur, 
because of inability of patients to have a regular 
and adequate diet.

Sometimes, particularly in elderly patients, 
aspiration pneumonia can be the presenting 
symptom and clearly represents a fearing compli-
cation of the disease [6, 7, 10].

More rarely, diverticulitis, peptic ulceration, 
bleeding, tracheal fistulas, fistula to the preverte-
bral ligament with cervical osteomyelitis, and 
vocal cord paralysis may occur [11, 12].

Squamous cell carcinoma may occur in the 
setting of a Zenker diverticulum. It is a rare situ-
ation, with an incidence of 0.4–1.5%, and should 
be taken into account in the case of abrupt wors-
ening of dysphagia or alarm symptoms including 
local pain hemoptysis or hematemesis [13–15].

In patients with oropharyngeal dysphagia and 
suspected Zenker diverticulum, esophagography 
is often the most useful and reliable diagnostic 
tool [16, 17]. It is minimally invasive and inex-
pensive and quickly permits to exclude other pos-
sible causes of dysphagia. Pharyngeal pouches 
are perfectly visible, especially in the lateral 
view, and a definitive measurement of the size of 
the diverticulum is possible. Dynamic continuous 
fluoroscopy is usually preferred to evaluate pos-
sible swallowing disorders, especially in the case 
of small pouches. Additionally, evidence over-
flows, and aspiration can be seen (Fig. 9.1).

Zenker diverticula should be differentiated 
from the less common and smaller Killian-
Jamieson diverticula [2, 18]. In these cases, diver-
ticula originate from the anterolateral cervical 
esophagus, distally to the cricopharyngeal mus-
cle. Discrimination between the two diverticula is 
crucial, because endoscopic treatment is very 
effective, safe, and reliable for the Zenker diver-
ticula, but much less for the Killian-Jamieson.

Not rarely, upper GI endoscopy is used for the 
primary evaluation of patients with dysphagia. 
However, when a pharyngeal diverticulum is sus-
pected, endoscopy should be carried out cau-
tiously, on well-sedated patients, because of a 
high risk of iatrogenic perforation. From a diag-

nostic point of view, endoscopy does not add 
very much to the barium esophagram. Size of the 
diverticulum and location are more accurately 
seen on X-ray than by endoscopy. However, the 
role of endoscopy is particularly important to 
evaluate patients with recurrent symptoms after 
transoral cricopharyngeal myotomy, because it 
permits to reliably evaluate the depth of the resid-
ual septum, any possible scarring, and, as a con-
sequence, the possibility of an endoscopic 
retreatment.

Zenker diverticulum may also be diagnosed 
by transcutaneous ultrasonography [19]. 
Ultrasonography could be useful to differentiate 
the diverticulum from a thyroid nodule or a big 
mass [20]. However, the role of ultrasonography 
in the evaluation of Zenker diverticulum is lim-
ited to some specific clinical situations.

CT scan and MRI are only anecdotally used 
for the evaluation of a Zenker diverticulum. 
Usually they are performed to exclude other pos-
sible causes of esophageal dysphagia, including 

Fig. 9.1  Barium swallow showing contrast within a 
Zenker diverticulum. Lateral view
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esophageal or pharyngeal neoplasms of mediasti-
nal masses. In contrast, their role becomes pre-
dominant when a carcinoma is suspected.

9.3	 �Indication for Treatment 
and Aims

Treatment is usually reserved for symptomatic 
diverticula. Diverticula can remain asymptomatic 
for years, the natural history of this disease is 
uncertain, and the risk of operative complications 
is definitely higher than the risk of aspiration or 
cancer. This is especially true if we consider that 
often patients with pharyngeal pouches are par-
ticularly old and fragile, with a variety of age-
related comorbidities that can additionally 
compromise the perioperative course.

The primary aims of treatment are to reduce 
the obstacle to normal pharyngeal emptying, 
which is essentially represented by the non-
relaxing upper esophageal sphincter, and to elim-
inate the pharyngeal reservoir represented by the 
pouch.

The upper esophageal sphincter is composed 
of the posterior surface of the thyroid and cricoid 
cartilage and three muscles: inferior pharyngeal 
constrictor, cricopharyngeal muscle, and muscu-
laris propria of the cervical esophagus [21]. 
Functionally, the cricopharyngeal muscle is the 
main and dominant portion of the sphincter. It is 
approximately 1.6–1.9 cm in length [6, 9]. Since 
the main pathophysiological alteration associated 
with the Zenker diverticulum is the incomplete 
swallow-induced relaxation of the cricopharyn-
geal muscle, a cricopharyngeal myotomy is 
always necessary, independently of the additional 
procedures that will be performed to eliminate 
the pharyngeal reservoir (creation of a plain 
esophagodiverticulostomy with a transection of 
the septum, diverticulectomy, or suspension 
diverticulopexy) [22].

Cricopharyngeal myotomy alone reduces the 
sphincter resting pressure and normalizes both 
the upper esophageal sphincter opening (relax-
ation) and the intrabolus pressure, as demon-
strated by pharyngoesophageal manometry [9, 
23–27].

Some experts recommend extending the 
myotomy for 2–3 cm into the muscularis pro-
pria of the proximal esophagus, beyond the 
cricopharyngeal muscle, since both these mus-
cles appear to be involved in the pathogenesis 
of Zenker diverticulum [26]. However, in the 
case of a transoral approach, it could be associ-
ated with an increased risk of mediastinum 
exposure and perforation or vascular injury, 
especially in case of huge floating or plunging 
diverticula [7].

In contrast, the simple elimination of the pha-
ryngeal reservoir and pouch, by means of a diver-
ticulectomy, diverticulostomy, diverticulopexy, 
or inversion without a cricopharyngeal myotomy, 
is no longer an acceptable treatment given the 
high rate of long-term recurrence and complica-
tions [28].

Currently there are three main treatment 
options for Zenker diverticulum: open surgery, 
with a transcervical approach, transoral rigid 
endoscopy (including cricopharyngeal myotomy 
with endoscopic stapling, carbon dioxide laser, or 
vessel tissue sealer), and transoral flexible endos-
copy (including needle knife cricopharyngeal 
myotomy or submucosal peroral endoscopic 
myotomy).

9.4	 �Open Transcervical 
Approach

The classical open transcervical surgical opera-
tions include an external neck incision, usually 
along the anterior border of the left sternocleido-
mastoid muscle, the identification, dissection, 
and exposition of the pharyngeal pouch and of 
his neck, followed by the myotomy. Myotomy is 
performed approximately 2  cm proximally into 
lower pharyngeal constrictor to 5  cm distally 
through the cricopharyngeal and into the proxi-
mal part of the esophagus [10].

Following myotomy, the pharyngeal pouch 
can be (1) surgically excised, usually with a lin-
ear stapling device (diverticulectomy), (2) 
uplifted and retracted toward the prevertebral 
fascia and suspended as by suture to the prever-
tebral fascia or the posterior pharyngeal wall 
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(diverticulopexy) with the collar of the sac in a 
non-dependent position, or (3), finally, inverted 
into the esophageal lumen (diverticulum inver-
sion or invagination) [29–31]. Average-sized 
diverticula can be treated with a combined crico-
pharyngeal myotomy and diverticulopexy; 
smaller diverticula are more frequently treated 
with suspension or cricopharyngeal myotomy 
alone [6, 32].

In a large review of more than 2800 patients 
from 41 studies who underwent open surgery for 
Zenker diverticulum, overall morbidity occurred 
in 10.5% of patients, with the most frequent com-
plications being recurrent nerve injury in 3.3%, 
leaks or perforation in 3.3%, cervical infections 
in 1.8%, and hematomas in 1% of patients. 
Mortality after open surgery was reported in 
0.6% of patients [33].

In the general trend versus less invasive 
approaches and therapies, new techniques and 
new devices have been implemented in the last 
decades, and transoral endoscopic treatment [34] 
and flexible endoscopy [27, 35] have gained in 
popularity over open surgery with a concurrent 
decrease in mortality and morbidity.

Therefore, open surgery still remains a main-
stay in the management of symptomatic diver-
ticula, but it is nowadays recommended almost 
exclusively for small symptomatic or huge 
Zenker diverticula and always in patients at low 
surgical risk [32].

9.5	 �Transoral Cricopharyngeal 
Myotomy: Rigid Endoscopy

The transoral approach was especially developed 
to overcome some limits of the open transoral 
approach and in particular the relatively high fre-
quency of associated adverse events, complica-
tions, and mortality [33]. Many patients with 
Zenker diverticulum are elderly and with 
comorbidities.

The rationale behind the transoral approach is 
that a septum containing the cricopharyngeal 
muscle and the proximal part of the esophagus 
divides the pharyngeal pouch from the esopha-
gus. The septum can be easily identified in the 
hypopharynx and divided until the bottom of the 
pouch. Therefore, the diverticular sac is joined to 
the esophagus, eliminating simultaneously the 
pharyngeal outlet obstruction and the pharyngeal 
reservoir (Fig. 9.2).

9.5.1	 �Endoscopic Electrocautery

The first successful endoscopic treatment of a 
Zenker diverticulum was reported by Moscher in 
1917, but this approach was abandoned for years 
because of a high incidence of complications, 
especially mediastinal infections [33].

Lately, as early as in 1936, Gosta Dohlman per-
formed the endoscopic cricopharyngeal myotomy 

a b

Fig. 9.2  Transoral cricopharyngeal myotomy. (a) Zenker 
diverticulum. The septum between the pouch and esopha-
gus contains the cricopharyngeal muscle and the proximal 

part of the esophageal wall. (b) The septum has been cut 
until the bottom of the pouch, and the diverticular sac is 
joined to the esophagus
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on a series of patients, but published the results 
only many years later [36]. Dohlman described 
substantial key improvements to the Mosher’s 
method, using a bivalved rigid diverticuloscope 
and employing diathermic excision and hemosta-
sis of the cricopharyngeal muscle and common 
wall between the esophagus and the diverticulum. 
In a series of 100 patients, he reported no cases of 
mediastinitis and a very low recurrent rate (7%). 
Similar outcomes were reported by other authors 
by using the Dohlman technique, with a complica-
tions rate of 7.8% (the most frequent adverse 
events being subcutaneous emphysema in 2.9% of 
patients and mediastinitis in 2.1%) and a mortality 
rate of 0.2%. Clinical success in some series was 
reported as high as 91–92% [33].

Since then, the endoscopic approach has 
evolved quickly over time, and especially in the 
last 30  years with the introduction of carbon 
dioxide laser and new surgical devices derived 
from the laparoscopic armamentarium.

9.5.2	 �Carbon Dioxide Laser 
Diverticulotomy

Carbon dioxide laser-aided diverticulotomy was 
first introduced in 1981 by Van Overbeek [37, 
38]. It is a contactless and sutureless technique, 
where the septum between the diverticulum and 
esophagus is divided by using the high-energy 
and high-focus laser beam. The advantages over 
electrocautery include less tissue trauma, less 
postoperative pain, and quicker recovery.

The operation is performed under general 
anesthesia with orotracheal intubation. The 
patient is positioned supine, and the neck should 
be completely extended. A bivalved Weerda 
diverticuloscope in its closed position is intro-
duced into the esophageal inlet under direct 
vision or better under video monitoring. The 
diverticuloscope is then retracted slowly and 
opened to expose the septum between the esoph-
agus and diverticulum: the anterior blade of the 
diverticuloscope is placed inside the esophagus, 
the posterior blade inside the diverticular pouch. 
The diverticuloscope is then advanced again until 
the bottom of the diverticulum is completely 

exposed. The septum will become clearly visible 
between the two valves of the diverticuloscope.

An operating microscope with a 400-mm lens 
and attached CO2 laser micromanipulator is 
introduced into the diverticuloscope and focused 
on the common wall. The septum is transected at 
the midline, down to the bottom of the pharyn-
geal pouch. During transection, the fibers of the 
cricopharyngeal muscle can be clearly identified, 
as they retract laterally when they are cut [7].

No sutures or stitches are applied after the 
transection of the septum on the edges of the sep-
tum. The high-power laser energy provides less 
thermal tissue damage compared to electrocoag-
ulation and favors a rapid healing of the cut sur-
face [39, 40].

On the other hand, the procedure is strictly 
operator-dependent, and the risk of perforation 
and mediastinitis in unexperienced hands should 
not be underestimated.

In 2013, in a review about the surgical treat-
ment of Zenker diverticulum [33], more than 
1000 patients who underwent carbon dioxide 
laser procedure were included. Overall complica-
tion rate was 9.4%, and mortality rate was 0.2%. 
Common complications were subcutaneous 
emphysema (3%), mediastinitis (1.3%), fistula 
(1.1%), and bleeding (1%). Another review 
included 894 patients in 13 studies. Overall, clin-
ical failure occurred in 21.7% of patients, being 
the vast majority early failures (88.6%) [41].

The benefits of laser-assisted approach include 
the relative elegance and simplicity of the proce-
dure in expert hands and, more important, the 
possibility of extending the myotomy almost 
until the bottom of the diverticulum. On the other 
hand, laser is not available in every center, and 
the learning curve can be challenging.

9.5.3	 �Stapler-Assisted 
Diverticulotomy

In 1993, Collard in Belgium and Martin Hirsch in 
England performed the first cases of cricopharyn-
geal myotomy with the use of a laparoscopic lin-
ear cutting stapler. The procedure is performed 
with the patient supine, with the extended neck 
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and under general anesthesia. A bivalved Weerda 
diverticuloscope is introduced in order to expose 
the party wall between the diverticulum and the 
esophagus. The small caliber linear cutting sta-
pler is introduced through the diverticuloscope 
down to the septum. The cartridge blade is put 
into the esophagus and the anvil blade in the 
pouch. Then, the stapler is secured with the sep-
tum between the two blades, and the two double 
(or triple) lines of staples are fired, in order to 
seal the diverticulum and the esophageal wall. 
The cutting blade is thus advanced and the sep-
tum between the two staple lines is divided.

In the last years, stapler-assisted cricopharyn-
geal myotomy became very popular. The sealing 
of the diverticulum and the esophagus, before the 
myotomy, minimizes the risk of complications. 
In addition, as compared to the carbon dioxide 
laser-assisted myotomy, this technique is less 
operator dependent, more reliable, quicker, and 
more easily available in every surgical center.

Antibiotics are not routinely given before or 
after the procedure. Absence of skin incision, 
shorter operative time, minimal or absent postop-
erative pain, quicker resumption of oral feeding, 
reduced hospital stay and overall operative costs, 
and lower rate of complications are some of the 
advantages of stapler-assisted cricopharyngeal 
myotomy over standard open surgical 
procedures.

On its counterpart, a careful selection of 
patients is necessary, with a special attention to 
the size of the pouch. Stapler-assisted procedure 
is not indicated for diverticula that are smaller 
than 3 cm, essentially because of some intrinsic 
characteristics of the laparoscopic staplers. The 
stapler anvil extends for 1–1.5 cm beyond the end 
of the staples, and the staples extend for few mil-
limeters beyond the distal end of the knife blade: 
it means the residual pouch after the treatment is 
usually 1.5 cm deep. Some staplers with shorter 
not-functioning ends are available now, or the 
ends of the stapling device can be trimmed, in 
order to approximate the end of the cut to the bot-
tom of the diverticulum.

Endoscopic stapling is better suited to medium-
sized diverticula, 3–5  cm in depth. Smaller 
pouches will not accommodate the anvil of the 

stapler; diverticula deeper than 6 cm may repre-
sent a relative contraindication, because the car-
tridge is only 5 cm long and a too large residual 
pouch will remain after a single stapling [24, 25].

Over time, the technique was modified by 
applying traction sutures through the lateral 
edges of the common wall to provide proximal 
tension on the cricopharyngeal bar to ease 
engagement of the septum inside the stapler jaws 
[42, 43].

Clinical outcomes of this approach vary a lot 
in the different studies. Overall complication rate 
is 7%, which is comparable to the complication 
rate of carbon dioxide laser-assisted myotomy. 
Mortality rate is 0.3%. The most frequent com-
plications are dental injuries (2%), caused by the 
large and rigid diverticuloscope, esophageal 
mucosal damages (1.6%), and perforations 
(1.6%) [33].

In a large cohort study by Bonavina et al. [29], 
181 patients underwent stapler-assisted cricopha-
ryngeal myotomy and were followed for a mean 
of 27 months. Mean operative time was 19 min-
utes, and postoperative hospitalization was 
3  days. No mortality or severe complications 
occurred, but 1.1% of patients experienced dental 
injury. Conversions to open surgery were neces-
sary in eight cases: seven were due to poor expo-
sure and one to mucosal tear during the 
endoscopy. Of the patients undergoing the endo-
scopic stapling approach, 92% were symptom-
free at the date of last follow-up.

In another cohort retrospective study pub-
lished by a North American group [44], 337 
patients underwent attempted staple-assisted 
myotomy. Technical failures, due to inadequate 
septum exposure, occurred in 3.9% of cases. 
Mean operative time was 28.8 minutes. The aver-
age hospital stay was 0.36 days, with 300 (92.6%) 
patients being discharged home on the same day 
of surgery. Symptom improvement was recorded 
in 93.5% of patients who were treated with suc-
cess. There was a 4.0% major complication rate.

In a large review of 1089 patients treated by 
stapler-assisted myotomy, overall success rate 
was recorded in 81% of patients. Perioperative 
failures, due to a variety of reasons, were recorded 
in 6.2% of patients [41].

9  Indication, Technique, and Results of Endoscopic Cricomyotomy
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9.5.4	 �Harmonic Scalpel-Assisted 
Myotomy

Harmonic scalpel is used in laparoscopic surgery 
to simultaneously coagulate and cut vessels and 
tissues, with a minimal thermal injury to sur-
rounding organs and structures. The harmonic 
scalpel uses ultrasounds inducing protein dena-
turation such that vessels are sealed, providing 
adequate and effective timely hemostasis.

Recently, harmonic scalpels have been success-
fully used for the cricopharyngeal myotomy, in 
combination with a rigid Weerda diverticuloscope 
[45] or with a soft diverticuloscope in combination 
with flexible endoscopes [46]. This technique can be 
particularly effective for the management of small 
diverticula, which are known to be more difficult to 
be treated with a linear stapler. The cutting surface of 
the harmonic scalpels reaches the very distal end of 
the device, and therefore it is possible to extend the 
diverticulotomy almost until the bottom of the pha-
ryngeal pouch. Furthermore, the diameter of the har-
monic scalpel (5 mm) is significantly smaller than 
the diameter of the vast majority of laparoscopic 
linear stapler (10 mm), the rigid articulated end is 
shorter, and it is easier to be maneuvered inside the 
rigid diverticuloscope. Few studies have been pub-
lished so far including few patients [45, 47–49] with 
technical and clinical outcomes similar to those of 
stapler-assisted myotomy.

9.6	 �Transoral Cricopharyngeal 
Myotomy: Flexible 
Endoscopy

The management of Zenker diverticulum has 
undergone a series of revolutionary changes in 
recent years, one of the most important being the 
use of flexible endoscopy. In 1995, Ishioka in 
Brazil and Mulder in the Netherlands reported on 
the first patients with Zenker diverticulum treated 
by using a flexible endoscope and a precut needle 
knife or monopolar forceps [27, 35]. Lately, 
argon plasma coagulation was used, instead [50]. 
The principles of treatment are the same as rigid 
endoscopy: the septum between the diverticulum 
and the upper esophagus contains the cricopha-
ryngeal muscle, and when it is cut during the pro-

cedure, the myotomy is completed, creating at 
the same time a common opening between the 
esophagus and the pouch.

If at the very beginning, immediately after the 
first pioneering experiences, the flexible approach 
was indicated only in patients at high risk for sur-
gery, elderly and malnourished patients, or those 
with cardiovascular severe comorbidities, nowa-
days, in many centers, the treatment of Zenker 
diverticulum became an almost exclusive preroga-
tive of interventional GI endoscopists. Bremner and 
De Meester considered the “flexible endoscopy” 
approach to the pharyngeal pouch to be a milestone 
in the field of gastrointestinal endoscopy [51].

The use of a flexible endoscope for the manage-
ment of the Zenker diverticulum has some crucial and 
key advantages as compared with the use of a rigid 
endoscope. First cricopharyngeal myotomy can be 
performed in the endoscopy suite, without the need 
for general anesthesia and orotracheal intubation, 
because the flexible endoscope has a small diameter, 
usually less than 10 mm, and it does not cause any 
trauma or injury to the hypopharynx. Theoretically 
the procedure could be performed on outpatients, dra-
matically reducing the costs of hospitalization. 
Furthermore, the flexible endoscope approach can be 
virtually performed on all the patients, including those 
where the rigid endoscope cannot be correctly placed, 
because of upper teeth protrusion, inadequate jaw 
opening, or insufficient neck mobility, the last being 
very frequent in elderly patients [10].

When comparing flexible endoscope crico-
pharyngeal myotomy versus stapler-assisted pro-
cedure, similar outcomes in terms of hospital 
stay, dysphagia symptom score improvement, 
and complication rates are usually reported, at 
the cost of a significantly longer procedure time 
for endostapling [52].

There are at least three different techniques 
for cricopharyngeal myotomy by using a flexible 
endoscope: (1) the freehand, cap-assisted proce-
dure, (2) the diverticuloscope-assisted, and (3) 
the peroral endoscopic myotomy or Z-POEM.

9.6.1	 �Preparation of Patients

Patients are kept fasting for 8–12 hours. However, 
they are usually recommended to drink a lot the 
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day before the procedure, to flush the debris away 
from the pharyngeal pouch, especially in the case 
of large diverticula. Accidental aspiration during 
anesthesia can be a cause of severe complica-
tions. Furthermore, the visualization of the diver-
ticular pouch during the myotomy can be 
compromised if debris are not carefully removed 
before.

The flexible endoscope cricopharyngeal 
myotomy can be performed either in the operat-
ing theater or (preferably) in a well-equipped 
endoscopy suite. Even if the procedure can be 
performed under propofol sedation in the vast 
majority of cases, the anesthesia equipment, 
including all the necessary for orotracheal intu-
bation and ventilation, should be available in the 
room.

Any diagnostic endoscope can be used for the 
procedure, even if a certain preference goes to 
small caliber endoscopes (about 9  mm) with a 
water jet channel. Water jet can be extremely use-
ful in case of incidental bleeding during the pro-
cedure, although a certain attention should be 
kept if the patient has not been intubated, because 
of the risk of aspiration.

Although there are no comparative data, there 
is a sufficient body of evidence in a relatively 
comparable treatment modalities that carbon 
dioxide reduces the risk of subcutaneous emphy-
sema and pneumomediastinum. Therefore, car-
bon dioxide insufflation should be preferred over 
room air insufflation [17].

Antibiotic prophylaxis is not routinely admin-
istered before the procedure, because it does not 
reduce the risk of complications [17].

The procedure can be performed either with 
conscious sedation or under general anesthesia 
with propofol or endotracheal intubation accord-
ing to local practice and expertise [7]. The choice 
between sedation and orotracheal intubation may 
depend also on the final technique used for the 
myotomy. The preliminary placement of a soft 
diverticuloscope protects the airways and mini-
mizes the risk of aspiration. In such cases, the 
procedure can be safely performed under propo-
fol sedation. In contrast, when the hand-free cap-
assisted technique or the Z-POEM is used, 
intubation may be someway preferred by some 
operators.

Patients are placed in a left lateral position. 
The head, the neck, and the dorsal spine should 
be perfectly in line, in order to improve the visu-
alization of the septum and of the diverticular 
pouch. If the head of the patients is turned on a 
side, the diverticulum may appear distorted or 
compressed and the procedure becomes trickier. 
A vacuum surgical mattress, if available, can be 
used to maintain the patient in the correct lateral 
left position under general anesthesia.

9.6.2	 �Freehand, Cap-Assisted 
Myotomy

A large bore nasogastric tube is sometimes 
inserted in the esophagus to obtain a better expo-
sure of the septum, stabilize the diverticulum, and 
protect the esophageal wall by accidental thermal 
injury during sectioning of the septum [53].

Other experts prefer to use transparent caps or 
oblique-end distal hoods on the tip of the endo-
scope to help improve visualization and exposure 
of the septum and stabilize the endoscope in the 
hypopharynx and the cautery instrument [54]. 
The choice between one and the other device 
basically relies on the local availability and the 
preferences of the endoscopist (Fig. 9.3).

When the septum is well exposed and visual-
ized, it can be divided by using a variety of cut-
ting methods and needle knives. Again, none is 
definitely superior to the other; however needle 

Fig. 9.3  Cap-assisted cricopharyngeal myotomy. An 
oblique cap is fixed of the tip of a flexible endoscope, to 
improve the visualization of the septum during the 
myotomy
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knives should be thick enough to favor coagula-
tion of tissue during the cutting of the septum. 
Thick precut needle knives, hook knives, or other 
devices from the ESD armamentarium, monopo-
lar or bipolar forceps, and argon plasma coagula-
tion have been successfully used over the years.

A hook knife enables the cricopharyngeal 
muscle fibers to be isolated, pulled upward, and 
then cut. Theoretically, the upward pull of the 
septal fibers minimizes the risk of perforation. 
Scissor-shaped cutting tools (like SB knife Jr., 
Sumitomo Bakelite Co., Tokyo, Japan) allow for 
an incision from the apex to the base of the sep-
tum but with a scissor-like movement, which 
pulls the muscle fibers toward the endoscope 
while cutting [17].

One of the cheapest needle knives is more 
than enough to complete the procedure safely 
and efficiently. However, in a recent multicenter, 
retrospective study, clinical success was found to 
be higher with hook knife (96.7%), compared to 
needle knife (76.6%) or insulated tip knife 
(47.6%) [55].

Argon plasma coagulation has been used in 
the early experience instead of needle knives or 
scissors. Argon plasma can offer the benefits of a 
deep coagulation of tissues and vessels, therefore 
reducing the risk of bleeding. On the other hand, 
the procedure needs more sessions, and the risk 
of thermal injuries to the surrounding structures 
is higher than with the needle knife [56]. 
Nowadays the use of argon plasma coagulation 
for the treatment of Zenker diverticulum has been 
almost completely abandoned.

Blended current is usually applied through the 
knives, to cut the septum by minimizing the risk of 
bleeding and thermal injuries to the surrounding 
structures and organs. However, the proper set-
tings for every cutting device should be asked to 
the manufacturer of the electrosurgical generator.

The septum is usually divided in the middle by 
moving the tip of the endoscope and the knife 
from the inside of the esophagus toward the pos-
terior esophageal wall or in the opposite direc-
tion. The two edges of the septum will 
immediately split and separate after the incision, 
showing the fibers of the cricopharyngeal muscle 
and of the posterior esophageal wall [7, 10].

Mild bleedings may occur during the myot-
omy and are usually stopped by using forced 
coagulation deployed with the same needle 
knife or, if necessary and available, coagula-
tion forceps. Only anecdotally, spurting severe 
bleeding should be controlled using different 
measures, including epinephrine injection or 
fibrin glue.

The major issue of the procedure remains the 
correct balancing of the extension of the myot-
omy. A short myotomy may be insufficient and 
lead to early recurrences of symptoms. A cause 
of failure can be an incomplete myotomy of the 
cricopharyngeal muscle and/or insufficient mar-
supialization of the diverticular sac that leaves 
the food still entrapped inside the pouch. On the 
other hand, if the myotomy is extended beyond 
the bottom of the diverticulum, there will be an 
increased risk of perforation and mediastinitis. In 
the vast majority of cases, the septotomy is 
stopped between 5 and 10 mm from the bottom 
of the pouch.

In order to minimize the risk of perforation 
after the myotomy, clips are widely used at the 
base of the septotomy by the majority of endos-
copists, despite there is no evidence of their 
impact on adverse events [17, 57].

After the procedure, the patients are usually 
kept fasting for 24 hours and allowed liquid diet the 
next day if their course is unremarkable. Contrast 
studies are not usually performed after the crico-
pharyngeal myotomy, before feeding [17].

9.6.3	 �Soft Diverticuloscope-
Assisted Myotomy

Another device employed for the endoscopic 
treatment of Zenker diverticulum is the flexible 
diverticuloscope (ZD overtube, ZDO-22–30; 
Cook Medical, Winston-Salem, NC, USA), 
which mimics the effect of the rigid Weerda 
diverticuloscope. The flexible diverticuloscope 
significantly improves the fixation of the septum, 
its exposure, and visualization and, at the same 
time, protects the posterior diverticular and ante-
rior esophageal wall by accidental thermal inju-
ries (Fig. 9.4).
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The diverticuloscope consists of a soft rubber 
overtube with two distal duck-bill flaps of 40 and 
25 mm that, respectively, protect the esophageal 
and diverticular wall (Fig. 9.5).

For the placement of the diverticuloscope, a 
current and precise alignment of the head of the 
patient, neck, and chest is necessary, as explained 
before. The overtube is loaded over the endo-
scope that is pushed through the esophagus into 
the stomach. The diverticuloscope is then 
advanced over the endoscope up to a black 
marker indicating the average distance (16 cm) 
between the septum and teeth line. When the 
overtube is pushed forward, the short flap is kept 
aligned to the posterior side of the neck (where 
the diverticulum is) and the long flap is aligned 
anteriorly. In order to ease the passage of the 
diverticuloscope into the pharynx, the neck of 
the patient can be slightly hyperextended and 
two fingers inserted into the patient’s mouth to 
protect the posterior pharyngeal wall and push 
the distal end of the diverticuloscope inside. 
Once the diverticuloscope is in place, the endo-
scope is withdrawn to finally check under direct 
visual control the correct alignment and make 
further adjustments. After positioning of the 
diverticuloscope, the septum should be clearly 
visible in the center of the overtube, ready to be 
cut (Fig. 9.6).

Sometimes, the positioning of the diverticulo-
scope can be a little bit more difficult. The place-

ment of a very stiff guidewire (Savary guidewire, 
Cook Medical, Winston-Salem, NC, USA) into 
the stomach can facilitate the introduction of the 
overtube and the additional adjustments of the 
diverticuloscope under direct endoscopic 
control.

Cricopharyngeal myotomy can proceed now 
normally, by using the same variety of knives or 
scissors that can be used for the hands-free cap-
assisted myotomy.

Some authors reported on the use of harmonic 
scalpels alongside the flexible endoscope, usu-
ally by using a small caliber endoscope (4.5 mm) 
to control the procedure [58].

The soft diverticuloscope really permits a 
clear vision of the septum of the diverticulum and 
a better control of the endoscope and devices. In 
the case of bleeding or need for flushing, the risk 
of aspiration pneumonia is significantly reduced, 
because the larynx and airways are completely 
bypassed by the overtube.

The major limit of the diverticuloscope-
assisted procedure is the size of the diverticulum. 
The shorter flap, that is inserted into the divertic-
ular pouch, is approximately 2.5  cm long. 
Consequently, in the case of smaller diverticula, 
the position of the diverticuloscope is less stable, 
with a consequent reduced exposition of the sep-
tum. Furthermore, the flexible diverticuloscope is 
currently not commercially available in many 
countries, including the United States, and this 
limited its widespread use.

Fig. 9.4  Soft diverticuloscope-assisted myotomy. The 
soft diverticuloscope is in place, with its shorter distal flap 
inside the diverticular pouch and the longer one into the 
esophagus

Fig. 9.5  Soft rubber diverticuloscope with an endoscope 
inside. The black marker on the overtube is placed approx-
imately at the level of the upper incisors
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Whether or not a diverticuloscope is manda-
tory for the safe and effective completion for the 
cricopharyngeal myotomy has been object of dis-
cussion [59, 60]. However, according to the pub-
lished literature, overall use of a diverticuloscope 
does not seem to have a significant impact on 
success or complications, and the choice whether 
or not to use a diverticuloscope is left to the 
endoscopist’s discretion [17, 57].

9.6.4	 �Peroral Endoscopic Myotomy 
(Z-POEM)

On the wake of the treatment of achalasia and gas-
troparesis, novel procedures have been imple-
mented for the treatment of Zenker diverticulum. 

Tunneling techniques used to cut the lower esoph-
ageal sphincter (peroral endoscopic myotomy, 
POEM) and the pylorus (G-POEM) have been 
modified and applied for the treatment of the 
Zenker diverticula (Z-POEM) [61, 62]. The proce-
dure is still under evaluation, with few data on the 
long-term follow-up, but is definitely worth full 
consideration [17]. Z-POEM is performed under 
general anesthesia or deep sedation. Similarly, to 
the classic esophageal POEM, a standard high-
definition endoscope, with a transparent distal 
hood attached on the tip, is used. Carbon dioxide 
insufflation is absolutely necessary, to minimize 
the risk of gas-related complications and adverse 
events. The endoscope in inserted into the hypo-
pharynx, until the diverticulum and the septum are 
identified. A mucosal bleb is created by injection 

a b

c d

Fig. 9.6  Diverticuloscope-assisted myotomy. (a) The 
diverticuloscope has been correctly positioned, and the 
septum between the diverticulum and the esophagus well 
fixed and exposed. (b) The septum is cut in the middle by 
using a needle knife and electrocoagulation. (c) The two 

edges of the septum will immediately split after being 
divided, showing the fibers of the cricopharyngeal muscle 
and of the posterior esophageal wall. (d) An endoscopic 
clip is placed on the short residual part of the septum, to 
minimize the risk of perforation and bleeding
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of 10  ml saline solution and indigo carmine 
approximately 1–2 cm proximal to the septum. A 
small longitudinal mucosa incision is performed 
along the major axis of the septum, with a triangle-
tip knife or other ESD knives. The tip of the endo-
scope is advanced into the submucosal space, with 
the help of the distal attachment and by gently dis-
secting the submucosal fibers. Submucosal 
dissection and tunneling are performed by using 
the ESD knife and, according to the endoscopist’s 
preferences, spray coagulation, swift coagulation, 
or blend cut current. Similarly to esophageal 
POEM, the submucosal dissection is performed in 
the direction of the septum, along the surface of 
the muscle layer. Particular attention is devoted 
not to burn or damage the mucosal layer above the 
endoscope. Once the septum is reached and identi-
fied, a careful dissection on both the esophageal 
and diverticular side of the septum is completed. 
Cricopharyngeal myotomy and septotomy are 
then performed, by using the same needle knife 
used for the dissection, scissor-type ESD knives or 
other devices. The septum is cut until the bottom 
of the diverticular sac, or deeper, without any addi-
tional risk of complication, because the area of the 
septotomy is covered by intact mucosa. At the very 
end of the procedure, the original small mucosal 
incision can be secured with the application of 3–5 
endoscopic clips. After the procedure patients are 
kept fasting for 24 hours, and antibiotics are usu-
ally administered. The day after a liquid diet is 
allowed [63].

The procedure is really interesting and prom-
ising, even if it is technically more challenging 
than simple needle knife septotomy. The main 
advantage is the chance to treat even very small 
diverticula that may not be amenable to classic 
transoral myotomy [64] and the possibility to 
extend very safely the myotomy until the end of 
the pouch and on the esophageal wall, thus reduc-
ing the risk of recurrence [65].

9.6.5	 �Results of Transoral 
Cricopharyngeal Myotomy by 
Using a Flexible Endoscope

Several case series were published since 1995 
and demonstrated the efficacy and safety of flex-

ible endoscopy in the management of Zenker 
diverticula, with very high clinical success rates.

A recent systematic review and meta-analy-
sis included and analyzed a total of 813 patients 
[57]. Reported pooled success rate was 91% 
with an adverse event rate of 11.3% and an 11% 
recurrence rate. Severe complications, includ-
ing bleeding and perforation, were managed 
conservatively in all the patients but two, in 
whom surgical drainage of an abscess was 
necessary.

In another more recent review study [66], 
focused on flexible endoscopy and including 589 
patients, immediate symptom response after 
treatment was obtained in 88% of patients, with 
an overall complication rate of 13%, including 
5% of bleeding and 7% of perforations. The vast 
majority of perforation was treated conserva-
tively. The pooled data demonstrated an overall 
recurrence rate of 14%. When using the divertic-
uloscope, pooled success and adverse events 
rates were 84% and 10%, respectively.

Bleeding is usually intraoperative and is con-
trolled endoscopically by electrocautery devices 
or clips. Micro perforations may occur during the 
procedure and are responsible for asymptomatic 
and uncomplicated subcutaneous emphysema. 
However, this finding does not mandate surgical 
operation and have a silent and self-limiting 
course in the vast majority of cases. The use of 
carbon dioxide during myotomy significantly 
reduces this event [10].

Unfortunately, there is a large degree of het-
erogeneity in the flexible endoscopic approach 
with no current standardization in the procedure 
itself or the postoperative care. No formal defini-
tion of clinical success exists, and the lower suc-
cess rate reported in some series is very likely 
due to the fact that clinical remission was assessed 
according to the absence of a pool of symptoms 
and not only dysphagia. When success is defined 
according to dysphagia alone, clinical success 
rises to 90–100% [7].

The definition of success should be based 
solely on improvement and evaluation of symp-
toms and not on radiological findings. Often, a 
residual pouch is identified on postoperative 
radiograms, but if this finding is not associated 
with dysphagia or other symptoms, it should not 
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be considered as a recurrence or indicate an 
unsuccessful treatment.

Furthermore, differently from surgery, flexible 
endoscopy is easily repeatable, without major 
problems or difficulties. In some series outcomes 
were assessed after one treatment session, while 
in other series it was determined after multiple 
treatment sessions [7].

Some authors indicate that the size of the 
diverticulum dictates the safety of the procedure 
with one-stage approaches for small- to medium-
sized diverticula (up to 4 cm) and multiple stages 
in the approach for large diverticula (>4 cm) [54].

Whether a diverticuloscope is needed for the 
flexible endoscopic septotomy is still a matter of 
debate [17]. However, clear indications cannot be 
retrieved from the literature, because of contro-
versial results. In a retrospective study published 
in 2007 on a total of 39 patients, 28 were treated 
with a cap-assisted and 11 with a diverticuloscope-
assisted procedure [59]. The procedure time and 
complication rate was significantly greater with 
the cap than with diverticuloscope assistance. 
The clinical remission rate, evaluated using a 
pool of symptoms, was significantly higher after 
the diverticuloscope-assisted procedure com-
pared with the cap technique (82% vs. 29%).

Nevertheless, in another recent retrospective 
study on 77 patients, 60 were treated with diver-
ticuloscope assistance and 17 with cap assistance. 
Only in three patients treated with the diverticu-
loscope assistance were reported complications, 
and treatment success was not dissimilar in the 
two groups (68% and 60% in the diverticulo-
scope- and cap-assisted procedures, respectively) 
[60].

Depth of myotomy and size of the diverticu-
lum may be important prognostic factors that 
determine clinical success in flexible endoscope 
approach. A retrospective single-center study on 
89 patients recently analyzed the clinical success 
of flexible endoscopy diverticuloscope-assisted 
septotomy to identify potential prognostic vari-
ables [67]. Success was defined according to the 
improvement of all Zenker-related symptoms and 
not only dysphagia. Clinical success at the 
intention-to-treat analysis was 69%, 64%, and 
46% at 6, 24, and 48  months, respectively. 

Adverse events occurred in three patients: perfo-
ration in two (2%) and postprocedural bleeding 
in one (1%). Independent variables for failure at 
6 months were a septotomy length ≤25 mm and 
pretreatment pouch size ≥50  mm, whereas at 
48 months, they were septotomy length ≤25 mm 
and posttreatment pouch size ≥10 mm. Success 
rates for ZD ranging in size from 30  mm to 
49  mm with a septotomy >25  mm were 100% 
and 71% at 6  months and 48  months, respec-
tively. Additional studies showed that small 
diverticula make the transoral procedure more 
difficult [28, 68].

This limitation may perhaps be overcome by 
the submucosal tunneling procedure (Z-POEM). 
Very few case reports and small series have been 
published so far on this innovative technique [61, 
62, 69–71].

One of largest series included 19 patients who 
underwent Z-POEM and seven patients treated 
with a conventional needle-knife technique [65]. 
Clinical success was achieved in 89.5% of 
Z-POEM patients and 100% of non-tunneled 
flexible endoscopic patients. Recurrences 
occurred in 11.7% and 42.9% of patients of the 
Z-POEM and conventional treatment group, 
respectively (p = 0.096). There were four compli-
cations, including one pharyngeal perforation 
requiring open surgical repair in a patient with a 
small pouch with an associated cricopharyngeal 
bar in the Z-POEM group.

Another prospective study specifically focused 
on the role of a modified Z-POEM, called peroral 
endoscopic septotomy (POES), in small Zenker 
diverticula [64]. Differently from the traditional 
Z-POEM, the mucosal incision is performed 
directly on the septum, without the need for tun-
neling, but includes a submucosal dissection on 
both the sides of the septum and the following 
myotomy through the submucosal space.

Twenty patients were included in the series 
and were treated without orotracheal intubation. 
Mean size of diverticulum was 17.5 mm. Average 
procedure time was 14  minutes. No complica-
tions or adverse events occurred. Dysphagia sig-
nificantly improved in 19 patients and no 
recurrences were reported at a mean follow-up 
time of 12.0 months.
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In a multicenter international retrospective 
study, 75 patients were included [72]. The mean 
size of pharyngeal pouch was 3 cm. The overall 
technical success rate was 97.3%. Adverse events 
occurred in 6.7% (one mild bleed and four perfo-
rations, all managed conservatively). The mean 
procedure time was 52.4  minutes, and mean 
length of hospital stay was 1.8 days. Clinical suc-
cess was achieved in 92% of patients. At the 
12-month follow-up, only one patient reported 
symptom recurrence.

Due to the lack of long-term follow-up data, 
more studies are needed to define the role of 
Z-POEM in the management of Zenker diverticu-
lum [17].

9.7	 �Conclusion

The treatment of Zenker diverticulum had a sub-
stantial evolution during the last century. 
Transoral approach, either rigid or flexible, is 
now considered easier, less invasive, reliable, 
with decreased morbidity and mortality com-
pared with the open approach and has continued 
to gain popularity. Once reserved only to few 
elderly patients with comorbidities, nowadays 
transoral endoscopic cricopharyngeal myotomy 
has become the first-line treatment for the vast 
majority of patients with Zenker diverticula.

The level of evidence for superiority of flexi-
ble versus rigid endoscopic techniques for treat-
ment of pharyngeal diverticula is limited based 
on currently available information.

The flexible endoscope approach is less stan-
dardized compared to the Collard operation with 
stapling devices, being the indications and choice 
of devices and techniques slightly different among 
the different centers. Nevertheless, flexible endos-
copy is a good choice for the vast majority of 
patients with a Zenker diverticula. It is really min-
imally invasive and perceived by the patients 
more like a gastroscopy than an operation. The 
limits represented by the age of patients, previous 
treatments, local anatomy, and comorbidities 
almost completely disappear when using a flexi-
ble endoscope, being the procedure performed 
under sedation and with a 9-mm endoscope.

Open surgery is still indicated for very large 
diverticula, because a substantial part of the sep-
tum remains after the first endoscopic cricopha-
ryngeal myotomy.

Nonetheless, interventions performed by a 
flexible endoscope are always repeatable, and the 
second and third sessions are always much less 
demanding than the first one.

Therefore, flexible endoscopic approach can 
be applied even to large diverticula, safely and 
efficiently, knowing that in these cases the proce-
dure will be completed in two or three sessions.

The recent introduction of the Z-POEM per-
mitted to overcome the limits of flexible endos-
copy in the management of small diverticula. 
Cricopharyngeal myotomy can be now be per-
formed under the mucosal layer, after submucosa 
tunneling, and be extended to cut completely the 
cricopharyngeal muscle and some muscular 
fibers of the upper third of the esophagus, by 
eliminating completely the pharyngeal outlet 
obstruction and the pouch.

In conclusion, a variety of different approaches 
to Zenker diverticulum are currently available, 
everyone with advantages and shortcomings. An 
individualized and tailored approach should be 
utilized. Flexible endoscopy, with its various 
techniques, plays now a very central role in the 
management of Zenker diverticulum, being per-
fectly adaptable, in the vast majority of clinical 
situations, to the need of patients and 
physicians.
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