
Original articledote_1226 153..158

Esophageal diverticula and cancer
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SUMMARY. Esophageal diverticula are rare. The association of cancer and diverticula has been described. Some
authors adopt a conservative non-surgical approach in selected patients with diverticula whereas others treat the
symptoms by diverticulopexy or myotomy only, leaving the diverticulum in situ. However, the risk of malignant
degeneration should be may be taken in account if the diverticulum is not resected. The correct evaluation of the
possible risk factors for malignancy may help in the decision making process. We performed a literature review of
esophageal diverticula and cancer. The incidence of cancer in a diverticulum is 0.3–7, 1.8, and 0.6% for pharyn-
goesophageal, midesophageal, and epiphrenic diverticula, respectively. Symptoms may mimic those of the diver-
ticulum or underlying motor disorder. Progressive dysphagia, unintentional weight loss, the presence of blood in the
regurgitated material, regurgitation of peaces of the tumor, odynophagia, melena, hemathemesis, and hemoptysis
are key symptoms. Risk factors for malignancy are old age, male gender, long-standing history, and larger
diverticula. A carcinoma may develop in treated diverticula, even after resection. Outcomes are usually quoted as
dismal because of a delayed diagnosis but several cases of superficial carcinoma have been described. The treatment
follows the same principals as the therapy for esophageal cancer; however, diverticulectomy is enough in cases of
superficial carcinomas. Patients must be carefully evaluated before therapy and a long-term follow-up is advisable.

KEY WORDS: epiphrenic diverticulum, esophageal cancer, esophageal diverticulum, esophagus, zenker
diverticulum.

INTRODUCTION

Esophageal diverticula are rare with a prevalence of
0.06 to 3.6% based on radiologic and endoscopic
series.1,2 Classically described as pulsion or traction
diverticula, they may occur in the pharyngoesoph-
ageal transition area, in the mid-esophagus or distally
(epiphrenic).3

A large proportion of patients with esophageal
diverticula may be asymptomatic. However, serious
complications, such as tracheal fistula, hemorrhage,
vocal cord paralysis, and retained foreign body may

occur.4 In addition, the risk of malignancy has also
been described; even though the true risk is still
elusive. The carcinogeneses may be caused by chro-
nic irritation by food, inflammation and repeated
injury,5–7 a pathogenesis similar to that of achalasia.8

Preoperative diagnosis of a carcinoma in an esoph-
ageal diverticulum may be difficult. Symptoms may
mimic those of the diverticulum or underlying motor
disorder. Progressive dysphagia and unintentional
weight loss are key symptoms.9–11 Barium esoph-
agram may be misleading as some lesions are not
apparent, presentation of the tumor is variable and
food residues may be a confounding factor.10 Burton
and Lund found a sensitivity of only 30% for the
detection of these tumors in a literature review.11

Upper endoscopy must be part of the preoperative
workup.12 The possibility of carcinoma arising from a
Zenkers diverticula should also be considered when
evaluating patients with cervical metastatic squa-
mous cell carcinoma with an unknown primary
cancer.
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Some authors adopt a conservative non-surgical
approach in selected patients with diverticula13,14

whereas others15,16 treat the symptoms by diverticu-
lopexy or myotomy only, leaving the diverticulum in
situ. In both cases, the risk of malignant degeneration
may be taken in account for the therapeutic decision
as the diverticulum is not resected. The correct evalu-
ation of the risk factors may help the management of
these diverticula.

METHODS

A literature search was performed using Medline/
Pubmed database. The following search headings
were used: [diverticulum] or [diverticula] or [pouch]
AND [esophageal] or [esophagus] or [pharyngeal] or
[pharynx] or [Zenker] or [Killian] or [epiphrenic]
AND [cancer] or [neoplasm] or [carcinoma]. Only
related articles in English were reviewed. Additional
articles were found searching the references of the
selected articles.

Pharyngoesophageal diverticula (Zenker and Killian)

Friedrich A. von Zenker did not first describe the
‘Zenker’s diverticulum.’ Actually, it was defined as a
‘preternatural dilatation of (and bag formed in), the
pharynx’ by Ludlow more than one century earlier.17

In 1908, Killian described the presence of a lateral slit
close to the outer lateral border of the cricoid carti-
lage at the insertion of the cricopharyngeal muscle,
corresponding to the passage of the inferior laryngeal
nerve.17

The first description of the association of a carci-
noma in a Zenker’s diverticulum is often quoted as
Vinson in 1933;18 however, Pitt in 1896.19 Turner10

collected 45 cases of carcinoma in a pharyngoesoph-
ageal diverticulum in the 1960s. The prevalence of
cancer in this diverticulum ranges from 0.3 to 7%
in different series,20–30 with no time-trend change
(Fig. 1). The most representative reports come from
Huang et al.25 who retrospectively reviewed over 1000
patients from the Mayo Clinic and found 6 patients
with carcinoma, for a prevalence of 0.4%. Siddiq and
Sood31 surveyed United Kingdom surgeons that
operate Zenker’s diverticulum. Forty-eight surgeons
among 227 stated that they had encountered a carci-
noma. Indeed, nine surgeons had encountered more
than one such case, accounting for a total of 63 cases.

Odd symptoms have been described and must
alert to the possibility of malignancy, such as the
presence of blood in the regurgitated material,
regurgitation of peaces of the tumor, odynophagia,
and hemathemesis.10,11,21,32–35

The main risk factors for the development of
malignancy are frequently quoted as old age of the
patient, the duration over which the pouch has been

present, and its size.34 In the 49 squamous cell carci-
noma cases we collected (Table 1) the mean age of the
patients was 69 years. Although the youngest patient
was 43 years old, 80% of them were over 60. Of note,
80% of the patients were men. The mean time from
the start of symptoms was 10 years. The mean size of
the diverticula was 5 cm.

The diagnosis of the malignancy may be done
before, during or after the operation.42,47 Siddiq and
Sood31 reported 63 cases where the diagnosis had
been suspected at the initial endoscopic examination
of the pouch in 48 (76%) of cases, in the remaining 15
cases (24%), the carcinoma was only diagnosed post-
operatively on histological examination.

Outcomes are usually quoted as dismal because of
a delayed diagnosis. In fact, most cases are advanced
tumors at the time of the operation.7,10,18,40 However,
several cases of superficial carcinoma have been
described.26,28,37,40,45,47

The treatment follows the same principals as the
therapy for esophageal cancer.

Several cases of carcinoma in previously treated
diverticula have been reported, especially after
endoscopic treatment.7,20,27,34,47 Very interestingly,
however, a carcinoma may develop in treated diver-
ticula, even after resection.7,20,23,27,34,47,48

Benign tumors are rarely reported in a pharyngoe-
sophageal diverticulum. Razin and Adler published
the concomitance of a 5 ¥ 8-cm lipoma in a Zenker
diverticulum in a 62-year-old female patient.54

Midesophageal diverticula

Midesophageal diverticula are traditionally consid-
ered traction diverticula secondary to mediastinal
inflammatory reaction,55 although 90% of these
patients may present with abnormal esophageal
motility.1,56 They are rare. Hoghooghi et al.1 found a
prevalence of less than 4% in esophagrams in adult
patients with no prior history of gastroesophageal

Fig. 1 Time-trend prevalence for the association of
pharyngoesophageal diverticulum and cancer.
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surgery. Midesophageal diverticula are frequently
asymptomatic and therefore they are not treated.55

Song et al.57 reported a prevalence of cancer in
midesophageal diverticula of 1.8%. We were able to
collect five squamous cell carcinoma cases from the
literature (Table 2). Interestingly, one case was an
adenocarcinoma and one patient was asymptomatic.
Cases of superficial6 and advanced58 carcinoma were
described.

Benign tumors have rarely been reported. Nese59

described the association of leiomyoma and diver-
ticula in two patients: two females with 40 and 48

years. Dillow et al. reported an incidence of one lei-
omyoma in a midesophageal diverticulum in a series
of 11 esophageal leiomyomas in all locations (9%).60

Epiphrenic diverticula

Epiphrenic diverticulum is a pulsion diverticulum,
usually located in the distal 10 cm of the esophagus.
It is caused by the herniation of mucosa and submu-
cosa through the muscle layers of the esophageal
wall.12

Table 1 Association of pharyngoesophageal diverticulum and cancer

Author

Gender
(M = male ¥
F = female)

Age
(years)

Size
(cm)

Time of
symptoms Note

Acharya et al.34 M 71 4 6 years Previous stapling
Brücher et al.36 M 65 NR NR
Turner10 M 63 3.5 30 years

F 82 NR 3 years
Sparks11 M 59 5 30 years
Bullock et al.37 M 66 3.5 3 years
Riberi et al.33 F 82 6 20 years
Pierce et al.38 M 55 5 10 years
Garlock et al.39 M 70 6 8 years
Kerner et al.26 M 66 4 1 year
Jubi27 M 43 NR 14 years Previous endoscopic diathermy
Baraka et al.28 M 76 NR NR

M 75 2 years
F 85

Stevens7 M 73 NR 31 years
M 91 2 years Previous Dohlman’s procedure
F 79 4 years

Burton40 F 71 NR 15 years
M 83 3 years

Liberson et al.41 M 62 NR NR
Fischer et al.42 M 67 NR 20 years
Som et al.43 M 76 5 6 years
Johnson et al.44 M 62 NR NR Retroesophageal abscess
Vinson18 M 63 NR 10 years
Zonnevylee et al.45 M 73 2.5 2 months
Rojas et al.46 M 67 NR NR
Bradley et al47 F 68 NR 11 years Previous Dohlman’s procedure

M 70 NR NR
M 76 NR 6 months
F 63 NR 5 years

Huang et al.25 F 80 6 NR
M 70 6.5 NR

Zitsch et al.32 M 57 NR 5 years
Dionigi et al.24 M 75 5 2 months
Wychulis et al.29 M 64 NR 5 years

M 56 6 13 years
M 89 2 16 years

Nanson48 M 80 5 20 years Previous resection with
recurrence after 15 years

Bowdler et al.49 M 70 NR NR
M 50 NR 10 years

Lindskog et al.23 M 82 NR NR Previous diverticulopexy
Jensen et al.35 F 65 4.5 cm 10 years
Kay et al.21 NR 62 NR 3 years
Mackay20 M 56 NR NR Previous Dolhman’s procedure

11 years
Capps et al.50 M 59 12 30 years
Kune51 M 57 4 20 years
Anonymous52 M 64 NR 10 years
Chaurasia et al.53 F 61 NR NR

M 82 NR 10 years
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Allen et al.61 reported a prevalence of cancer in this
diverticulum of 0.6%.61 Plous et al.62 collected three
cases in the literature in 1964 and Saldana et al.63

reviewed 10 cases in 1982. We were able to collect 17
squamous cell carcinoma cases from the literature
(Table 3). The mean age of the patients is 68 years,
although patients as young as 34 years old have been
reported. Similar to pharyngoesophageal diverticula,
83% of the patients were men. The mean time from
the start of symptoms was 7 years. The mean size of
the diverticula was 5 cm.

Uncommon symptoms have been described, and
must alert to the possibility of malignancy, such as
melena, hemathemesis, and hemoptysis.64–66

Diagnosis may be done before, during or after
the operation.9,62,67 Cases were diagnosed both as
superficial5,9,62,65,67–69 or advanced carcinoma.64,69

Once more, treatment follows the same principals
as the therapy for esophageal cancer. Different
approaches have been described, making difficult to
choose a uniform approach.

Several cases of benign tumors have been reported
in epiphrenic diverticula, most of them leiomyomas.
Dillow et al. reported an incidence of one leiomyoma
in a series of 11 esophageal leiomyomas in all loca-
tions (9%)60 whereas Bonavina et al.73 found a preva-
lence of 6%. There is a clear female preponderance of

5:2 with age younger than the cases of cancer, ranging
from 24 to 59 years.74–79 One case of neurinoma has
also been published in a 42-year-old male.59

Pseudodiverticulosis

Intramural pseudodiverticulosis of the esophagus is a
rare benign disease of the esophageal wall, with dila-
tion of the submucosal glands.80 It is not a real diver-
ticulum of the esophagus but an increased risk of
esophageal carcinoma has been demonstrated in
patients with pseudodiverticulosis.81

CONCLUSIONS

Esophageal diverticula are rare and the association of
cancer in a diverticulum is even rarer. Because of this
very low incidence, all articles reviewed comprise case
reports or small case series with no more than six
patients. However, even with this limitation, we
believe our review showed that the concomitance of
esophageal diverticulum and cancer is uncommon
but not negligible.

Carcinogenesis in an esophageal diverticulum is
probably linked to stasis, similarly to achalasia that
has a comparable index of malignant degeneration,

Table 2 Association of midesophageal diverticulum and cancer

Author

Gender
(M = male ¥
F = female) Age (years) Size (cm) Time of symptoms Note

Kimura et al.6 M 65 NR Asymptomatic
Avisar et al.58 M 60 NR 3 months Adenocarcinoma
Song et al.57 M 51 2.5 cm 4 years

M 59 4 cm 4 years
F 45 3 cm 10 years

Table 3 Association of epiphrenic diverticulum and cancer

Author

Gender
(M = male ¥
F = female) Age (years) Size (cm)

Time of
symptoms Note

Honda et al.5 M 80 4.5 6 years
Lai et al.9 M 70 5 3 months

F 34 4 2 years
Jordan et al.13 NR NR NR 9 years
Allen et al.61 NR NR NR NR
Plous et al..62 M 79 6.5 2 years
Saldana et al.63 M 65 8.5 25 years
Zinner64 M 64 NR 2 years
Thomas65 M 77 NR 5 years
Schultz et al.66 F 78 NR 4 months

M 84 NR 3 months
Conklin et al.67 M 80 NR 6 years
Shin68 M 73 NR 16 years Autopsy study
Gawand et al.69 M 55 NR 3 years
Goodman et al.70 M 63 1.5 3 months
Guerra et al.71 M 66 7 NR Esophagopleural fistula
Philippakis et al.72 F 59 NR 3 years

NR, not reported.
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between 1 and 3%.8,82,83 Interestingly, patients with
achalasia keep a higher risk for malignancy even
after treatment.82,83 A parallel thinking leads to the
assumption that resection is necessary for the man-
agement of esophageal diverticula. Moreover, micro-
scopic carcinoma will be missed by techniques where
the pouch is not excised. On the other side, small
diverticula (<2 cm) may be left in situ because of the
low risk associated to this diverticula. Moreover,
after esophageal myotomy, small diverticula, either
Zenker’s or epiphrenic diverticula, will vanish pre-
venting stasis and decreasing the risk for cancer.

Risk factors for malignancy are old age, male
gender, long-standing history, and larger diverticula.
The reports are not always clear on the presence of
general risk factors for esophageal cancer in the
patients, such as smoking and drinking. However, it
is interesting that the association of esophageal diver-
ticula and esophageal carcinoma in different loca-
tions is extremely rare.84 Malignancy was found
within the diverticula in all the cases reviewed.

Treatment of cancer in a diverticulum follows the
same principles of the treatment for esophageal car-
cinoma. This review included series from a long time
span. Different approaches have been described,
from radiotherapy alone to resection plus chemorad-
iotherapy, following the tendency at the time of the
publication. Diagnosis during the operation may also
change the surgical approach. As a practical guide-
line, if a carcinoma is discovered before operation or
even during operation and it is suspected to be a
superficial cancer, the diverticulum must be resected
and frozen sections obtained for confirmation. A
diverticulectomy is the sole treatment in these cases
since several authors pointed that excellent results
can be obtained with diverticulectomy only in super-
ficial cancers.24,25,28,62 If an advanced carcinoma is sus-
pected, an esophagectomy should be performed.

We recommend long-term follow in treated and
non-treated patients. Siddiq and Sood reported that
75% of the UK otolaryngologists follow patient for
less than 6 months and only 5% follow patients for
over 1 year.
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