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Abstract
Zenker’s diverticulum is a cause of benign dysphagia. The main symptoms include dysphagia
and regurgitation and require diagnostics to exclude neoplastic disease. Surgical treatment is
recommended for symptomatic patients. The methods of treatment include endoscopic and
open transcervical techniques. Thirty-eight patients treated using the open technique
between 2000 and 2020 were analyzed. Patients were qualified for the procedure after a
complete diagnosis that excluded the neoplastic process. All patients were assessed for the
degree of dysphagia, weight loss, and comfort after surgery. All patients underwent a
transcervical diverticulum resection with a myotomy of the cricopharyngeal muscle for a
minimum length of 3 cm. After surgery, the patients showed improvement in swallowing and
could be fed orally; their diet was complete. One patient (2.6%) had an esophageal fistula
which was successfully treated conservatively, two patients (5.2%) required reoperation due
to postoperative bleeding, and two patients (5.2%) experienced temporary laryngeal nerve
palsy. One patient required retreatment due to recurrent diverticula 20 months after the
surgery. There was no death in the perioperative period. ‘Very good’ long-term functional
results were obtained in 27 (71.1%) patients, ‘good’ in eight (21.1%), and ‘bad’ in three (7.9%).
© 2021 by the author. This is an open access article distributed under the
conditions of the Creative Commons by Attribution License, which permits
unrestricted use, distribution, and reproduction in any medium or format,
provided the original work is correctly cited.

OBM Geriatrics 2021; 5(3), doi:10.21926/obm.geriatr.2103179

The traditional open technique of treating cervical diverticula of the esophagus is safe for
older patients, has an acceptable percentage of postoperative comorbidity, and yields good
functional results.
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1. Introduction
A cervical diverticulum of the esophagus represents a rare disease, with an incidence of
2/100,000 cases in the general population [1]. It affects women more frequently than men [1]. The
condition was named Zenker’s diverticulum after the German pathologist, who was the first to
accurately describe the physiopathology of the condition, although it was first identified many years
before that by Ludlow [2, 3]. It is believed that Zenker’s diverticula are caused by a dysfunction of
the pharyngolaryngeal region that leads to an outpouching of the mucosa of the posterior
pharyngeal wall. Although the etiopathogenesis of the disease is still unclear, it is associated with
impaired relaxation of the upper esophageal sphincter and disrupts normal swallowing. The
diverticulum occurs when increased pressure during swallowing leads to esophageal mucosa and
submucosa herniation into the Killian’s triangle [4-6]. The disease usually affects individuals above
70 years.
One of the surgical treatment options is the classical technique of diverticular resection,
diverticulopexy, or plication with or without myotomy. Myotomy is a standard surgical management
method proposed by Belsey in the 1960s [7]. Another management method is endoscopic
treatment, which consists of Z-POEM and transection of the septum between the diverticulum and
the esophagus using a stapler (mechanical sutures), a laser, or an ultrasonic scalpel. We performed
these endoscopic procedures by fiberoscopy or rigid endoscopy.
In this paper, an analysis of the treatment of older patients using a classical technique —
transcervical diverticular resection with myotomy — was performed. Surgical treatment of older
patients is always challenging for the treating team. As a part of the analysis, complications
following open surgical treatment of esophageal diverticula, as well as the comfort of the patients,
were assessed.
2. Patients and Methods
Patients underwent surgical intervention for a cervical esophageal diverticulum between 2000
and 2020 in the Department of Thoracic Surgery and were subjected to a retrospective analysis.
2.1 Patients
Pre-surgery, all the patients underwent a chest X-ray, contrast-based examination of the
esophagus (Figure 1), and esophagoscopy chest computed tomography scan (Figure 2).
Bronchoscopy was performed to assess vocal cord functions in patients who were additionally
eligible for resection of nodular goiter and in those with phonation disorders while speaking. Patient
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eligibility for surgical treatment was based on the size of the diverticulum and any accompanying
signs and symptoms (dysphagia, regurgitation, recurrent pneumonia, weight loss, or recurrent
diverticulum following surgery). The primary indication for surgical treatment was dysphagia, which
prevented oral feeding and was assessed before and after surgery based on a four-grade scale [8]:
0 - no dysphagia
1 - swallowing of a semi-liquid diet
2 - swallowing of a liquid diet
3 - dysphagia to liquids and saliva

Figure 1 Contrast examination of the esophagus revealed the presence of a large
Zenker’s diverticulum causing dysphagia.

Figure 2 Zenker’s diverticulum from the same patient is shown using computed
tomography.
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2.2 Methods
The patients were qualified for classic transcervical diverticulum resection. An incision was made
laterally in the neck, along the sternocleidomastoid muscle; the platysma was dissected, and the
omohyoideus was exposed and dissected; the pharyngoesophageal region was exposed. The
neurovascular bundle was gently retracted, and the thyroid gland was dissected to expose the
diverticulum. The recurrent laryngeal nerve was exposed. In patients with indications for thyroid
lobectomy, the classical method of single-lobe resection was applied. The diverticulum was
dissected, its neck was displayed and excised using mechanical sutures (TA-30 Ethicon, USA; EndoGIA 45 Auto-Suture, USA) or managed with PDS 000 manual sutures, leaving a 1-cm margin to
protect the patient from postoperative esophageal stricture. Myotomy was initiated by transecting
the cricopharyngeal muscle below the lower part of the resected diverticulum, which was extended
to the muscular layer of the esophagus for a section of at least 3 cm. An endoscopic procedure was
then performed to assess the tightness of the suture line. Performing postoperative wound drainage
and the use of a gastric tube was at the operator’s discretion.
2.3 The Postoperative Period
2.3.1 Nutrition
During the first 24 hours after surgery, the patients with gastric tubes were tube-fed, while
patients without tubes were initially administered clear liquids orally. Then, a diet comprising liquid
and minced food was gradually introduced over the next few days of hospitalization. A minced diet
was recommended to all the patients for 14 days after discharge from the hospital.
A contrast examination of the esophagus or esophagoscopy was routinely performed on Day 4
or 5 after the surgery.
2.3.2 Follow-Up
The patients’ quality of life was assessed for 30 days after surgery, and then once every three
months in the first year and once a year in the subsequent years. If an on-site follow-up appointment
was not feasible, the patients were interviewed over the phone. During each follow-up visit, the
swallowing function in dysphagia, the overall condition, and the level of comfort were assessed
using the Visick scale (9).
2.3.3 Statistical Analyses
Statistical analyses were performed using the software package STATISTICA 10 PL (StatSoft,
Tulsa, OK, USA). Differences among and between patients were determined by performing GehanWilcoxon, Kruskal-Wallis, and Mann-Whitney tests. To determine pairwise differences between
ordinal values (categorical data), Fisher’s test was used. Values of p < 0.05 were considered to
indicate statistically significant differences among /between groups.
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3. Results
Thirty-eight patients were operated on at the Department of Thoracic Surgery; 28 (73.1%) men
and 10 (26.9%) women, aged 75 to 88 years (mean age of 78 years), had participated in this study
(Table 1).
Table 1 Clinical characteristics of the patients.
Patients
Age [years]
Median
Range
Sex, [n (%)]
Male
Female
ASA class
ASA II
ASA III
BMI
Mean
Range
Duration of symptoms [months]
Median
Range
Size of diverticulum [cm]
Mean
Range
Comorbidities
Hypertension
Diabetes
Cardiovascular insufficient
Coronary insufficient
Post-myocardial infarction status
Mental dysfunction
Dementia
Stroke

Results
78
75-88
28 (73.1)
10 (26.9)
38
23
15
20.8
18.3-28.2
22.6
10-48
4.9
3-8
54
25
9
9
2
2
4
2
1

BMI-body mass index
ASA-American Society of Anesthesiologists

3.1 Symptoms
The most common symptoms among the patients were dysphagia regurgitation and weight loss,
which became more pronounced over 10 to 48 months (mean: 22.6 months) (Table 2). During
preoperative evaluation, the degree of dysphagia was 2.25 (range: 2-3) and after surgery it was 1.4
(range: 1-2) (p = 0.002). Relief from dysphagia was observed during postoperative evaluation in 35
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(92.1%) patients. The loss of body weight, observed in 18 (47.3%) patients, ranged from 4 to 14 kg
(average: 5.7 kg). Most of the lost weight was regained to pre-disease levels after surgical treatment
(p = 0.003).
Table 2 Surgical complications according to the Clavien-Dindo classification [9].
Grade Number of Definition
patients (%)
I
9 (23.7%)
Temporary laryngeal nerve palsy - two patients; urinary tract infection one patient; wound infection - two patients; temporary mental disorder
(postoperative delirium) - four patients
Any deviation from the normal postoperative course without the need for
pharmacological treatment or surgical, endoscopic, or radiological
interventions
The allowed therapeutic regimens include antiemetics, antipyretics,
analgesics, diuretics, electrolytes, as well as, physiotherapy. This grade
also includes wound infections opened at the bedside.
II
1 (2.6%)
Esophageal fistula - conservative treatment
Pharmacological treatment that requires drugs, besides those allowed for
Grade I complications
Blood transfusions and total parenteral nutrition are also included
III
0
Surgical, endoscopic, or radiological intervention required
IIIa
0
Intervention without general anesthesia
IIIb
3 (7.9%)
Reoperation due to postoperative bleeding
Intervention under general anesthesia
IV
Life-threatening complication (including CNS complications)* requiring
IC/ICU-management
IVa
0
Single organ dysfunction (including dialysis)
IVb
0
Multiple organ dysfunction
V
0
Patient death
*brain hemorrhage, ischemic stroke, subarrachnoidalbleeding,but excluding transient ischemic
attacks (TIA);IC: Intermediate care; ICU: Intensive care unit.

3.2 Surgical Treatment
3.2.1 Patients
Patients with diverticula (3 to 8 cm in size; mean: 4.9 cm) were eligible for surgical treatment.
Primary diverticulectomy was performed in all patients, three of whom underwent simultaneous
lateral single-lobe resection due to an accompanying nodular goiter. In 30 (78.9%) patients, the
diverticulum was removed using a stapler; the operative bed was sutured manually (Vicryl 000 or
PDS 0000) in eight patients. The tightness of the suture line was confirmed by a contrast
esophagram and endoscopy in all patients. One patient was operated on again after 20 months due
to a recurrent diverticulum, and recurrence was suspected in another patient. No deaths were
reported during the post-surgical period.
Page 6/11

OBM Geriatrics 2021; 5(3), doi:10.21926/obm.geriatr.2103179

The median operative time was 167 minutes, with a range of 118-201 minutes.
Perioperative complications were assessed according to the Clavien-Dindo classification (Table
3) [9].
Table 3 Symptoms of Zenker’s diverticulum in patients before and after surgery.
Symptoms
Dysphagia
Regurgitation
Halitosis
Mean weight loss [kg]
Gurgling sounds
Globus
Aspiration pneumonia

Prior surgery
18 (47.4%)
12 (31.6%)
17 (44.7%)
-5.8
9 (23.7)
4 (10.5%)
4 (10.5)

After surgery
3 (7.9%)
3 (7.9%)
8 (21%)
0
2 (5.2%)
4 (10.5%)
0

3.3 Major Perioperative Complications
One patient (2.6%) demonstrated symptoms of fistula. As the presentation was
oligosymptomatic (lack of fever, drainage of approximately 10-20 ml/24 h, and an absence of
mediastinal leakage), the patient was qualified for conservative treatment. Antibiotic therapy and
parenteral nutrition were initiated. The fistula was treated eight days after onset (Grade II). A
contrast follow-up examination was performed, and no signs of esophageal stricture were
observed. The long-term follow-up did not reveal any recurrence of esophageal stricture.
One patient (2.6%) experienced postoperative bleeding and required double re-surgery, and
another (2.6%) patient was operated on again due to hematoma (Grade IIIb).
3.4 Minor Postoperative Complications
Two patients (5.2%) experienced vocal cord paralysis, which was resolved at months 3 and 4
following surgical treatment, as confirmed by bronchoscopy. Postoperative wound infection was
observed in two cases (5.2%), four patients (10.5%) manifested symptoms of postoperative
psychosis, and urinary tract infection was reported in one patient (2.6%) (Grade I).
3.5 Late Complications
A recurrent diverticulum was observed in one patient (2.6%) 20 months after surgical treatment.
It was associated with an excessive margin of the diverticulum resection. A myotomy was performed
following transection of the cricopharyngeal muscle at 2 cm. After the treatment, the patient
underwent a 23-month follow-up. The patient showed no signs of dysphagia and was comfortable
with oral nutrition.
Impaired swallowing of solid food after treatment was observed in another patient, with good
tolerance to a liquid diet and no aspiration. Endoscopic and radiographic examinations did not
reveal a recurrent diverticulum. Conservative management was recommended.
The median length of stay at the hospital after surgery was 8.7 days (range: 6-12 days).
In the postoperative period, 38 patients were followed up for 1 to 21 months (mean: 14 months,
median: 9 months). Postoperative comfort was assessed using the Visick score [10]. A ‘very good’
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score was achieved for 27 patients (71.05%), a ‘good’ score for eight (21.05%), and a ‘bad’ score for
three (7.89%) patients.
4. Discussion
A cervical diverticulum of the esophagus is a benign disease resulting from dysfunction of the
cricopharyngeal muscle and relaxation of the posterior pharyngeal wall, leading to a progressive
protrusion of the mucosa through areas of decreased resistance (i.e., Killian dehiscence) [6, 8]. The
treatment options include a traditional open surgical approach and endoscopic methods. Due to
rapid advancements in endoscopic techniques and their effectiveness, they are the preferred
treatment methods and the gold standard of management [11].
Among patients with a Zenker’s diverticulum, the dominant symptom is dysphagia, which causes
regurgitation, cough, and can lead to aspiration pneumonia. It is estimated that approximately 30%
to 40% of older patients experience aspiration [12]. Dysphagia, cough, and recurrent pneumonia
lead to a lower quality of life for the patients. Surgical treatment is an effective management option,
as it enables normal oral nutrition.
The choice of surgical technique for the treatment of diverticula is still an unresolved question.
Traditional surgical treatment has various forms. Open approaches include diverticular resection
with myotomy, diverticulum suspension, or invagination (imbrication). The size of the diverticulum
and the surgeon’s experience should be considered while choosing between an endoscopic or open
approach for the treatment. Gutschow et al. proposed myotomy only, diverticular suspension and
myotomy, and diverticular resection with myotomy for diverticula that are <1 cm, 1 to 4 cm, and
over 4 cm, respectively. The authors did not recommend diverticular imbrication due to the higher
rates of recurrence [13]. Both Gutschow et al. and Bonavina et al. achieved successful open
treatment outcomes in groups of patients with medium-sized diverticula, compared to the
outcomes of the treatments with the endoscopic approach [13-15].
A mandatory component of surgical management is myotomy [7]. Despite the approved cervical
myotomy standard, but its length is not standardized and ranges from 2 to 6 cm. Lerut et al. had
suggested that the size should be 5 cm [16]. On the other hand, Colombo-Benkemann et al. had
suggested that myotomy should be performed specifically in patients with hypertrophy of the
cricopharyngeal muscle [17].
Myotomy is necessary to restore normal swallowing function when it is impaired due to
abnormal relaxation of the cricopharyngeus. Swallowing is also affected by the elevation of the
pharyngolaryngeal complex and the pharyngeal pressure, which allows clearance of the bolus
through the open superior pharyngeal constrictor, and has been confirmed by manometric
investigations [18]. Forgoing myotomy entails a risk of fistula, aspiration pneumonia, and recurrent
diverticulum [12-15].
Surgical treatment outcomes are influenced by the knowledge of the pharyngolaryngeal
anatomy, a precise surgical diverticular dissection, and myotomy [13]. The surgical approach is
associated with relatively low rates of complications, which are estimated to be approximately
10.5% on average, although the values range widely (from 0% to 46%) in the literature [19]. This
treatment method is characterized by low mortality, which is estimated to be 0.6% (ranging from
0.2% to 3.0%) [14, 15]. Major complications following open surgery include vocal cord paralysis,
which might be temporary (3.6%) or permanent (1.6% to 3.3%) [14, 19]. Another complication of
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diverticular resection is the esophageal fistula along the suture line. It is estimated to occur in
approximately 3.3% of the cases, although in some reports, it is estimated to be as high as 5.3%;
additionally, there is an associated risk of myotomy not being performed [19, 20]. The esophageal
fistula requires close monitoring, as it poses a risk of descending mediastinitis, which is estimated
to have a rate of approximately 0.2% [18]. A precise clinical evaluation of the patients is required,
and they need to undergo a computed tomography scanning of the chest for mediastinal
assessment. An effective treatment option is usually conservative management, while surgical
intervention is necessary for a small group of patients [18].
A recurrent diverticulum is a rare, late, postoperative complication, occurring in approximately
0% to 22% of cases [16, 21, 22]. Its causes are not well-known, but among them might be an
incomplete myotomy; this can be diagnosed by dynamic contrast radiography, by which a
cricopharyngeal impression might be visible. Another important factor that might cause a recurrent
diverticulum is a weakness of the posterior pharyngeal wall, as shown by van Overbeek et al. [4].
The outcomes of open surgical treatment are very good, and the level of satisfaction following
this intervention among patients ranges from 70% to 100% [8, 13, 16].
Open surgical treatment is comparable to the endoscopic approach. Endoscopic management,
using the Z-POEM technique, fiberscopy, and rigid endoscopy by applying a stapler, laser, ultrasonic
scalpel, or electricity, poses a higher risk of recurrence and retreatment, with no perioperative
mortality [14, 15, 17, 23]. The open surgical treatment of diverticula is a method of choice in patients
with a recurrent diverticulum following endoscopic failure. Shahawy et al. stated that it should be
preferably performed in patients with recurrent pneumonia [12].
Open surgery is one of the primary methods for treating the cervical diverticula of the esophagus.
It is becoming less important due to advances in endoscopic techniques that have lower rates of
complications-though they, unfortunately, have higher rates of recurrence. The open surgical
approach has demonstrated acceptable rates of perioperative complications, high rates of
postoperative comfort and has been successfully used in the treatment of older patients.
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