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CLINICAL NOTE

ABSTRACT

The development of minimally invasive procedures has rekindled 
interest in endoluminal techniques for the management of Zenker’s 
diverticulum. Tissue sealers as employed in laparoscopic surgery 
have not been previously used for Zenker’s diverticulum septotomy. 
Supported by the established safety of linear cutters, bipolar 
forceps, and ultrasonic scalpels, we have started a procedure using 
the Ligasure 5TM tissue sealer. 

Safety and efficacy results in our early clinical experience 
are shown for a prospective series of 5 consecutive Zenker’s 
diverticulum cases that were perorally managed with tissue sealing. 
The procedure was quickly and safely performed in the endoscopy 
room under sedation. Mean number of seals per patient was 2, 
and mean procedure duration was 33 minutes. No complications 
developed during or after the procedure, and patients were 
discharged with immediate dysphagia relief and adequate oral 
tolerance. No diverticular relapses occurred after a mean follow-up 
of 21 months (range 18-30). 

This procedure may be repeated as often as desired with no 
need for hospital admission. Safety should be prospectively assessed 
by further studies using a higher number of procedures.

Key words: Zenker’s diverticulum. Flexible endoscopy. 
Septotomy. Endoscopic surgery.

INTRODUCTION

Zenker’s diverticulum originates in a spot of muscle 
weakness at the Killian triangle on the posterior hypopha-
ryngeal wall, the diverticular neck being located proximal 
to the cricopharyngeal muscle. Obstructive pathophysiol-
ogy at the upper esophageal sphincter seems a key factor 
for its development, in association with increased bolus 
pressure and resistance to deglutition arising from sphinc-
ter abnormalities.

Hypopharyngeal diverticulum management has obvi-
ously progressed over time since Wheeler’s first successful 
operation in 1886, followed by Mosher in 1917 (1). Mini-
mally invasive surgery was also used for the treatment of 
Zenker’s diverticulum in a gradual attempt to minimize 
surgical aggression. Rigid endoscopic surgery was initially 
implemented, followed by an endoesophageal approach 
with flexible endoscopy (2). The use of laser and argon 
coagulation following septal section, and the more recent 
addition of endoscopic stapling techniques (2) have been 
instrumental in the management of this condition not only 
because of their low morbidity but also due to a reduction 
in surgery duration, postoperative pain, and hospital stay, 
and a faster return to oral ingestion (3). However, treat-
ment limitations linger on despite leading-edge techniques. 
Among diverticular septal section techniques using a flex-
ible endoluminal approach the following should be high-
lighted: Needle-knife sphincterotome (4,5), monopolar or 
bipolar coagulation forceps (6,7), and argon plasma co-
agulation (8,9). These septal section modalities have been 
combined with various technical modifications to improve 
septum visibility and exposure, including the use of na-
sogastric tubes, a transparent hood at the tip of a flexible 
endoscope, or an ad-hoc diverticulotomy overtube (10,11). 
Various types of flexible endoscope have also been used, 
including conventional (9-10 mm in external diameter) and 
pediatric flexible endoscopes. The latter, with its smaller 
diameter, allows improved maneuverability.
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Likewise, diverticular septal section may also be car-
ried out using a rigid diverticuloscope. This modality is 
used by surgeons in the eNT field who usually employ 
linear cutter-staplers as in laparoscopic surgery (2). Har-
monic scalpels have also been used in this approach with 
good reported outcomes (12,13). The shortcomings of 
ultrasonic energy, which results in light tissue sealing 
and high collateral heat dispersion, and of endostaplers, 
which have an excessive diameter and will not staple to 
the device end, may be alleviated by tissue sealers such as 
LigasureTM. The strengths of the peroral endoesophageal 
technique using a conventional endoscope and a 5-mm 
Ligasure –which allows repeat short sections with exqui-
site level control– include its performance under sedation 
in the endoscopy room and on outpatient basis. 

The results of a short prospective series of Zenker’s 
diverticulum cases perorally treated with a Ligasure 5TM 
tissue sealer are described below. 

PATIENTS AND METHODS 

This was an observational study using a prospec-
tive case series of 5 consecutive Zenker’s diverticulum 
patients who were treated with a peroral endoscopic ap-
proach combining flexible endoscopy and laparoscopic 
tissue sealing (Ligasure 5TM). 

Patients were recruited at the gastroenterology clinic, 
which they had visited for assessment. The study was 
approved by the local ethics Committee, and patients 
were informed prior to their consent. Symptoms included 
mild-moderate dysphagia (3 cases) according to Karnell’s 
swallowing scale (14), and food regurgitation (2 cases). 
in one case several aspiration pneumonia/pneumonitis 
events were associated with regurgitation. After a care-
ful anamnesis an upper flexible endoscopic procedure 
was first performed, which revealed a Zenker’s diverticu-
lum. No associated esophageal disease was found in the 
series, and studies performed included upper endoscopy 
and contrast-enhanced X-rays (barium exam or CT with 
an oral contrast) in all cases. A manometric exploration 
was performed when associated symptoms required that 

an esophageal motor disorder be excluded. Patient char-
acteristics are listed in table i.

The therapeutic procedure was performed in the endos-
copy room, in the presence of an anesthesiologist and under 
deep sedation with endovenous 1 % propofol, no orotrache-
al intubation, oxygen therapy, and non-invasive monitoring. 
A flexible gastroscope (Olympus GiFQ 165, Olympus Opti-
cal Co., Tokyo, Japan) with just one channel and 9.2 mm in 
external diameter was used to appropriately visualize the di-
verticulum and esophageal lumen. A guidewire (0.035 inch 
wide, 450 cm long Jagwire, Boston Scientific, Natick MA, 
USA) was then passed along the esophagus to the stomach 
in order to withdraw the endoscope. Using the guidewire 
and under endoscopic vision an overtube-diverticuloscope 
was introduced, which was 30 cm long and 22 mm in outer 
diameter (Cook Medical, Limerick, ireland), and had a bi-
valve tip with a hole in the greater blade for the guidewire to 
be passed (Fig. 1). This maneuver helped us guide the over-
tube and place the greater blade in the esophagus and the 
smaller one inside the diverticulum, with good diverticular 
septum exposure on the medial work field.

Then the conventional gastroscope was replaced by 
one with a smaller diameter (Olympus GiF-XP150N, 
5.5 mm in outer diameter). When an adequate view was 

Table I. Patient characteristics and examinations performed

Patients Age Gender Symptoms
Functional 
exam

Number sealed
Duration 
(minutes)

Discharge 
(hours)

Case 1 82 Female Dysphagia Manometry 2 30 24

Case 2 71 Male Regurgitation
Aspiration pneumonia

Manometry 2 35 24

Case 3 80 Male Dysphagia None 2 20 24

Case 4 52 Male Regurgitation
Nocturnal cough

None 2 25 24

Case 5 55 Male Dysphagia None 3 55 48

Fig. 1. Flexible diverticuloscope and hole for guidewire passage.
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obtained (Fig. 2), the 35-mm long, 5-mm thick laparo-
scopic tissue sealer (LigasureTM, Covidien, Massachus-
sets, USA) was introduced in parallel with the endoscope, 
both of them traveling inside the overtube.

The septum was then sealed and subsequently sec-
tioned using the sealer device, with a sealing power of 
2 over 3 and in cycles covering approximately 1 cm at a 
time (Fig. 3). in every cycle absence of bleeding was ac-
knowledged following tissue resection, and a new assess-
ment of the septum’s length was made by slowly advanc-
ing the overtube. After all necessary sessions, when only 
about 5 mm remained to completely set the diverticular 
lumen level with the esophageal lumen the section pro-
cedure was ended and two hemostatic clips (Resolution 
Clip, Boston Scientifi c, Natick MA, USA) were used to 
help in the sealing of sectioned esophageal layers. Pro-
cedure ending at less than 1 cm to the septal end was a 
safety measure to avoid perforating complications. Once 
the procedure was completed hemostasis was checked, 
devices were withdrawn, and the patient was transferred 
to the ward upon recovery from sedation.

Oral ingestion of fl uids was restarted at 4 hours after the 
procedure, and patients were discharged at 24 hours after 
the procedure with dietary counseling similar to that of 
anti-refl ux surgery: Ground, mashed food in the fi rst week 
and avoidance of diffi cult-to-chew food for one month. 
Follow-up ensued with clinical interviews and both con-
trast-enhanced and endoscopic exams at 3 and 6 months.  

RESULTS 

We report the early results from a prospective series 
of 5 consecutive patients with Zenker’s diverticulum 

–regardless of size and with typical symptoms– who 
received peroral diverticular septotomy with fl exible 
endoscopy and endoesophageal use of Ligasure 5TM for 
septal resection. 

Mean number of sealings per patient was 2 (only one 
case needed 3 sealing-cutting cycles), and mean proce-
dure duration was 3 minutes. No complications arose dur-
ing or after the procedure, albeit a patient developed a 
self-limited fever episode of unknown origin that sponta-
neously subsided but prolonged hospital stay to 48 hours 
after the procedure. All remaining patients were dis-
charged at 24 hours with immediate dysphagia relief and 
adequate oral tolerance.

With a mean follow-up of 21 months (range 18-30) 
no diverticular relapses occurred. Of all 5 patients, 3 are 
perfectly well with no residual symptoms. A patient with 
advanced age developed further dysphagia 12 months 
after the procedure, and clinical testing ruled out di-
verticular relapse. This patient died of pneumonia after 
13 months, one month following symptom relapse. An-
other patient, also with advanced age, developed dys-
phagia at 24 months with no diverticular relapse, and 
refused to undergo further explorations in search of a 
new etiology. 

Patient follow-up after the procedure was uneven as 
the series included individuals with highly variable ages, 
comorbidities, and therapy intents. Most were followed 
using clinical interviews at 1 week after discharge, and 
both contrast-enhanced and postoperative endoscopy at 3 
and 6 months after the procedure. A clinical interview was 
then performed every 6 months. 

Fig. 2. Diverticular septum exposed using a diverticuloscope.

Fig. 3. Diverticular septum exposed by a diverticulotome. Sealer blades 
before septal section.
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DISCUSSION

The application of minimally invasive surgical tech-
niques for Zenker’s diverticulum has been quite delayed. 
While bile duct and intestinal tract conditions have wit-
nessed an exponential growth of minimally invasive 
endoscopic approaches in the last 20 years, cervical di-
gestive diseases have become stragglers to this vigorous 
progression. This is due to difficulties in the implemen-
tation of endoscopic surgery concepts within a limited 
space such as the neck, and to the challenges involved 
in the setup of collaborative multidisciplinary teams to 
manage one given condition. in Zenker’s diverticulum 
case, its low incidence among the general population 
must also be taken into account, which hinders the ad-
vancements that are based on the results from extensive 
series of cases. 

Attempts at replacing the classic approaches of open 
surgery by less invasive techniques for the management 
of Zenker’s diverticulum have been made, whose effec-
tiveness is now being ascertained. The presence of very 
low morbidity and mortality rates, and the potential for 
repeat procedures over time without the difficulties en-
tailed by open surgery reintervention, drive the gradually 
increasing use of novel peroral minimally invasive tech-
niques in various sites worldwide.

The results of open surgery for Zenker’s diverticulum 
were considered appropriate over time, but morbidity 
rates of up to 27 % in our setting are far from negligible 
(15). The results of peroral endoscopic techniques carry 
lower morbidity and mortality rates with a comparable re-
lapse rate, but procedures may be repeated with virtually 
the same safety as by first intention, which is not the case 
with open surgery. By perorally managing Zenker’s diver-
ticulum the opportunity arises to use rigid esophagoscopy 
or flexible endoscopy to perform septal resection using 
a number of equipments and energy sources. Regard-
ing endoscopy type, whether rigid or flexible, it should 
be noted that rigid techniques call for general anesthesia, 
orotracheal intubation, the use of a rigid diverticuloscope 
–which is potentially more damaging– and forced hyper-
extension to the neck. This modality is usually performed 
by surgical teams in the eNT sphere within a surgical 
area, whereas flexible endoscopy is habitually carried out 
under sedation in an endoscopy room by a team of endos-
copist gastroenterologists. According to our experience, 
the setup of a multidisciplinary team including endosco-
pists and surgeons represents a major breakthrough for the 
management of this condition. Procedures are performed 
in an endoscopy room under deep sedation in the presence 
of an endoscopist, surgeon, and anesthetist. The endos-
copist provides exquisite control and a view unknown to 
surgeons when cutting the diverticular septum, whereas 
the surgeon contributes the potential to resect the septum 
using surgical equipment, that is, a safety and speed endo-
scopic instrumentation cannot afford.

The use of the Ligasure 5TM tissue sealer has not been 
previously reported in the literature in connection with 
this disease. Prior descriptions regarding harmonic scal-
pels, linear endostaplers, and other instruments allowed 
to ultimately understand that septal resection via a peroral 
route may provide symptom relief and solve the condi-
tion; however, the use of a tissue sealer seems to provide 
the procedure with increased safety. This type of sealer 
offers several benefits: it takes up little space in a situa-
tion –such as parallel flexible endoscopy with a peroral 
approach– where lack of room is significant; limited, con-
trolled septal cuts may be safely made using consecutive 
1-cm long sections, with sealing and subsequent cutting, 
in just one go, and electrocoagulation can potentially be 
used with the same tool should bleeding occur along the 
sealing/cutting line (available for current Ligasure im-
pactTM versions).

Our initial experience with this tissue sealer has been 
highly satisfactory, with higher speed and safety levels as 
compared to our previous use of endoscopic instrumenta-
tion such as the needle-knife and coagulation with various 
terminals. Two major maneuvers endow the procedure 
with additional safety: The septum is not fully resected 
and a few distal millimeters (3-5 mm) are left untouched 
to prevent an esophageal opening into the mediastinum, 
and endoscopic clips are placed upon septal cutting com-
pletion to secure the sealing of layers in the resected sep-
tum. These maneuvers do not seem to subsequently have 
any clinical relevance, and do not affect symptom resolu-
tion or relapses because of the millimeters of preserved 
septum or the placement of clips that fall off on their own 
and are not present at the time of follow-up endoscopy.

From all the above we believe that the technique dis-
cussed may represent a good approach to the peroral, 
minimally invasive treatment of Zenker’s diverticulum, 
and one that may be carried out on an outpatient basis and 
with immediate oral tolerance following the procedure. 
its proven safety must be prospectively assessed in further 
studies with a higher number of procedures. 
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