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A 67 year old man presents to the ENT clinic one afternoon complaining of increasing difficulty swallowing. He notes 
he frequently regurgitates undigested food particles and has very bad breath. These problems have been worsening over the 
past 6 months and have become quite bothersome. The remainder of his history is unremarkable. You complete a thorough 
physical examination of the head and neck which reveals little. A barium swallow is ordered and the results are shown in 
Figure 1. 

Ql: Can you identify the abnormality seen in the barium esophagram? 
Q2: What other investigations should be ordered? 
Q3: What is the likely diagnosis? 
Q4: What are the treatment options? 

Figure 1. Barium esophagram 
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Figure 2. Barium esophagram demonstrating Zenker's diverticulum 

Al: The barium esophagram demonstrates a collection of radiopaque barium outlining a left-sided esophageal di-
verticulum at the C5-C6 level. The sac itself measures 6cm _ 3cm, and appears regular with no filling defects. 

A2: No other diagnostic investigations need to be ordered as the barium swallow is the "gold standard" for evaluat-
ing this lesion1• Occasionally, lateral cervical plain films will suggest the presence of a diverticulum, but this result will only 
lead to ordering the contrast radiography. Ultrasound, CT and MRI do not appear to give more information unless a malig-
nancy is being considered. Endoscopic examination is not recommended as it is not felt to offer further information and 
carries increased risks such as perforation1-3_ Further workup may later be necessary if the patient is to undergo surgery. 

A3: DIAGNOSIS: ZENKER'S DIVERTICULUM 

A Zenker's diverticulum is an acquired pulsion diverticulum of the upper esophagus. It occurs through an area of 
natural weakness between the upper border of the cricopharyngeal muscle and the lower border of the inferior constrictor 
muscle of the pharynx, an area known as Killian's triangle. Clinically this corresponds to the C5-C6 leveP-5. These diver-
ticula were first described by Ludlow in 1769 and later examined by Zenker and von Ziemssen in 18774•6.7 . Based on their 
anatomical location, these lesions are also known as hypopharyngeal or pharyngoesophageal divertiula. 
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Zenker's diverticula are more common in males (3: 1), 
often in the 6th or 7th decades of life. It is primarily a disease 
of the middle to older age group. Patients often display other 
GI pathology such as hiatal hernia or gastroesophageal re-
flux, however the relationship between these conditions re-
mains unclear1•3•4•6. 

Several theories exist to explain the etiology of a Zenk-
er's diverticulum. Most are based on pathology in the upper 
esophageal sphincter (UES), leading to increased intrabolus 
forces and the eventual formation of a pulsion diverticulum. 
Cricopharyngeal spasm, incomplete relaxation of the UES, 
sphincter-esophageal incoordination, and other pathological, 
enzymatic and functional changes in the cricopharyngeus 
have all been described as etiologies of pharyngoesophageal 
diverticula2-8. 

The diagnosis is based on an accurate history 
and physical examination and is confirmed by a barium 
esophagram. Dysphagia is the most common complaint, al-
though frequent regurgitation of undigested food, halitosis, 
globus sensation and aspiration are also commonly seen. 
Voice changes, cough, weight loss, choking, odynophagia 
and neck pain have also been described1-8. Physical exami-
nation is often completely normal, although in some patients 
a soft, compressible mass may be palpable on the lateral as-
pect of the neck, usually on the left2•3. On barium study, if 
the sac appears irregular or has fixed filling defects malig-
nancy must be ruled out. Although rare (0.4% ), the presence 
of cancer in the diverticulum has been reported2•8 . 

Hypopharyngeal diverticula are found incidentally in about 
2% of upper GI radiographic studies and may be noted as 
air-filled sacs or cystic shadows on routine chest films2 . 

A4: TREATMENT OPTIONS 
There is little in the way of medical manage-

ment available for these patients and there is currently no 
drug available to alter the underlying pathology responsible 
for diverticulum formation8. For asymptomatic patients, treat-
ment is observational and the patient is instructed to chew 
food carefully, increase fluid intake at mealtime, avoid lying 
down after meals and avoid nocturnal snacks2•3. Once the 
diagnosis of a Zenker's diverticulum is made, however, the 
sac can be expected to progress, and most head and neck 
surgeons will advocate some sort of surgical intervention for 
symptomatic patients4•6•7•8. There are two main categories of 
surgical therapy available: open surgical (external) approach 
and endoscopic approach. 

Open surgical procedures include 
cricopharyngeal myotomy (CPM), diverticulopexy (suspen-
sion of the sac), diverticulectomy (excision of the sac), and 
imbrication (inversion) of the sac into the esophageal lumen. 
The cricopharyngeus muscle is paramount in this disease and 
most agree that a CPM, done alone or in combination with 
another procedure, is a necessary aspect of treatment'. Sus-

pension of the sac offers the advantages of not opening the 
esophageal lumen, allowing oral intake on the first post-op-
erative day and having a decreased risk of postsurgical com-
plications. With this procedure, however, no surgical speci-
men is sent to the lab, allowing potential for missing an oc-
cult cancer3·8. Pouch inversion offers similar characteristics 
as diverticulopexy, but limited long-term information is avail-
able. Diverticulectomy has the advantage of surgical speci-
men evaluation but generally leads to longer OR and hospi-
talization times, longer time to oral feeding, increased com-
plications and increased overall cost3•8. Surgical complica-
tions to be aware of include mediastinitis, recurrent laryngeal 
nerve injury and esophagocutaneous fistula 1•5•6 . 

The endoscopic approach is considered by 
many to be a simple and cost-effective method of treating this 
disease. Examples include endoscopic diverticulotomy us-
ing either diathermy cautery (Dohlman procedure), CO2 la-
ser, KTP/532 laser, or endoscopic stapling. Simple sphincter 
dilation may also be done. Endoscopic procedures generally 
lead to shorter anaesthetic and hospitalization times but re-
quire expensive equipment and user expertise. Furthermore, 
the recurrence rate of the diverticulum tends to be higher when 
treated endoscopically. This occasionally leads to an open 
surgical procedure done years later2•3•8•9. Although there is a 
general decrease in post-operative morbidity, the incidence 
of perforation, hemorrhage and stricture are increased using 
this technique6•8•9. 

The optimal surgical treatment of these diver-
ticula remains controversial and excellent results have been 
reported using each of the various surgical techniques 1-9 • Due 
to its short anaesthetic time and decreased morbidity, the en-
doscopic approach is best for elderly patients or those at in-
creased operative risk. Myotomy alone seems to be suffi-
cient for smaller diverticula, while diverticulopexy and di-
verticulectomy are more appropriate for larger sacs. Sac ex-
cision should always be done if malignancy is suspected. 
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