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Diagnosis of bilateral
pharyngoesophageal
diverticula with using swallow
contrast-enhanced ultrasound:
a case report

Xue Wan, Hongyan Liu, Juxian Liu and Yulan Peng*

Department of Ultrasound, West China Hospital of Sichuan University, Chengdu, Sichuan, China

Pharyngoesophageal diverticulum (PED) is a rare disease of the esophagus that is
usually asymptomatic and often found incidentally during a thyroid ultrasound
examination. Due to its anatomical location close to the thyroid, it is easily
misdiagnosed as a thyroid nodule, which leads to unnecessary thyroid biopsies
and surgical treatment. The occurrence of a single esophageal diverticula is
common, while the existence of multiple diverticula is rare. Left side diverticula
are more common than right sided ones, while bilateral occurrences are rarely
reported. We report an extremely rare case of bilateral pharyngeal esophageal
diverticula. The patient was a 55-year-old asymptomatic man who came to our
hospital after thyroid nodules were identified in another hospital. Due to the
extensive clinical experience of the ultrasound physician at our facility, the
patient was suspected to have bilateral esophageal diverticula, which was
confirmed by using swallow contrast-enhanced ultrasound (CEUS).
Consequently, unnecessary thyroid treatments were avoided in this patient.
This study shows that although bilateral pharyngeal diverticula are unusual, the
possibility of their existence should be considered if nodules are located
posterior to the bilateral thyroid glands and have suspicious imaging
characteristics. Particular attention should be given to nodules located on the
right side of the thyroid, which are sometimes overlooked easily due to their very
low incidence. If real-time ultrasound cannot be used in making the diagnosis,
PED can be further identified using swallowing CEUS to avoid unnecessary
thyroid fine needle aspiration (FNA) and surgical treatment.
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1 Introduction

An esophageal diverticulum (ED) is a relatively rare disease of the
esophagus (1, 2). ED is a localized swelling of one or all layers of the
esophageal wall, forming a pouch that communicates with the
esophageal cavity (1). According to the site of the diverticula, ED
can be categorized as pharyngoesophageal diverticula (PED), mid-
esophageal diverticula, and epiphrenic diverticula (3). Most patients
are asymptomatic; however, a few patients may experience dysphagia,
food reflux, aspiration pneumonia, weight loss, ozostomia, and cough
due to food particles being retained within the diverticulum (1, 4).
Anatomically, PED are located adjacent to the thyroid gland; hence,
they can be easily misdiagnosed as thyroid nodules during a thyroid
ultrasound examination. Moreover, due to the presence of gas in an
esophageal diverticulum, ultrasound images would show
hyperechogenic areas, which is sometimes easily confused with
calcification hyperechoes. If the understanding of the location and
the ultrasonic image of an esophageal diverticulum is insufficient, it is
easy to misdiagnose it as a thyroid malignant tumor and perform
thyroid-related surgical treatments. Therefore, it is very important to
pay close attention to the position of a pharyngoesophageal
diverticulum and its diagnostic features on ultrasonography.

Most patients are diagnosed using a barium esophagogram,
cervicothoracic CT, or endoscopy (1). Swallow contrast-enhanced
ultrasound (swallow-CEUS) is another effective diagnostic method (5,
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6), but it is not commonly used in the clinical diagnosis of
PED. Because microbubble ultrasound contrast agents are usually
administered intravenously, and the extravascular approach is
seldom used, except for vesicoureteral reflux imaging (7) and
uterotubography (8). Swallow-CEUS imaging involves the imaging
of the digestive tract after an extravascular administration of
ultrasound contrast agents. This case was diagnosed using this
method, which makes this report an interesting and educational one.

In addition, cases of a single esophageal diverticulum in the
pharynx are more common than cases of multiple divertciula.
Furthermore, most of them are adjacent to the left lobe of the
thyroid gland, while only a few are adjacent to the right lobe of
the thyroid gland (9, 10). The occurrence of bilateral diverticula in
the esophagopharynx is rarely reported in the literature. Herein, we
report such a very rare case.

2 Case description

A 55-year-old asymptomatic male patient was referred to our
hospital for further treatment after thyroid nodules were identified
during a physical examination in another hospital. Ultrasonography
showed that in addition to nodules in the thyroid gland (multiple
nodules in the lobes bilaterally, measuring 2-6 mm, with low echo
or mixed echoes) (Figures 1A, B), there were mixed echo nodules

FIGURE 1

The images showed several nodules in the bilateral lobes of the thyroid (red arrows) (A, B).
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posterior to the inferior part of the thyroid glands bilaterally
(Figures 2A-C). The right nodule measured 16 x 10 x 16 mm,
while the left nodule was 17 x 10 x 12 mm. The echoes of the two
nodules were similar, both were oval, and contained strong spot-like
echoes. The anterior edge of the nodules was clear, and the posterior
margin of the left nodule was continuous with the wall of the
esophagus (Figure 2B). When the patient was asked to swallow, the
internal echo of the left nodule changed, and there was relative
movement between the nodule and the thyroid gland. However,
these features of the nodules on the right side were not obvious.
According to the above characteristics, we still considered the
possibility of double esophageal diverticula. To confirm the
diagnosis, the patient underwent swallow-CEUS (I mL of
SonoVue diluted with about 500 mL of drinking water). The
patient was instructed to swallow the contrast agent, which was
then found to be present in both nodules, confirming a diagnosis of
bilateral PED (Figures 2D, E). This patient had no discomfort;
therefore, no definitive treatment was instituted; however, we opted
for regular observations and follow-up. The patient has been
followed up for 2 years without any discomfort, and there were
no significant changes in the size of both esophageal diverticula
under ultrasound examination. During the follow-up, the patient
underwent a barium esophagogram, which again confirmed
bilateral PED (Figures 3A, B).

3 Discussion

ED is a relatively rare benign disease of the esophagus (9, 11, 12).
PED is the most common type of ED, and accounts for over 70% of all
cases of ED (3). They can occur at any age but are usually diagnosed in

10.3389/fonc.2024.1351509

older patients and are more common in men than in women (1). PED
is classified into three types: Zenker’s diverticulum (ZD), Killian-
Jamieson diverticulum (KJD), and Laimer’s diverticulum (LD), based
on the different anatomic weak areas they originate from (12). ZD
originates from the Killian triangle, located in the posterior midline of
the hypopharyngeal and cervical esophageal junction, with the upper
part bounded by the pharyngeal contractile muscle and the lower part
bounded by the cricopharyngeal muscle (11, 12). An abnormal increase
in pressure in the pharyngeal cavity may lead to the formation of a
diverticulum in this triangular area (11). ZD is the most common type
of PED, first described by the German pathologist Friedrich Albert von
Zenker in 1867 (9, 13). KJD originates in the Killian-Jamieson area,
located on the anterior lateral wall of the proximal esophagus, which is
an anatomical area where the recurrent laryngeal nerve enters the
pharynx with low resistance. This area was first described by Killian in
1908 and confirmed by Jamieson in 1934 (14). KJD is a rare type of
PED (14). The incidence ratio of KJD and ZD is 1:4 (9, 14). The two
can be identified and differentiated using an esophagogram because the
cricopharyngeal muscle, as a diagnostic marker, shows a filling defect
on imaging (15). The opening of a KJD is below the defect, while the
opening of a ZD is above the defect (15). However, it is sometimes
difficult to differentiate between ZD and KJD preoperatively (12). LD
originates from the Laimer-Haeckerman’s triangle, which is only
covered by the annular muscle on the side of the cervical esophagus,
located between the longitudinal and cricopharyngeal muscles of the
esophagus (12, 16). LD is also an extremely rare type of PED. The three
types of PED have similar symptoms and similar treatments, and they
are collectively known as PED (3). In most cases, patients are
asymptomatic (11). Typical symptoms include dysphagia, reflux,
halitosis, and voice changes (11). Some of the clinical manifestations
of ED complications include cough due to food retention in the

FIGURE 2

A mixed echogencitiy nodule was found behind the left and right thyroid lobes respectively (red arrowhead) (A—C). The nodule on the left is abutting
the esophagus (yellow arrowhead) (B). Contrast agents were found in both nodules after swallowing SonoVue (white arrowhead) (D, E).
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FIGURE 3

Barium esophagogram images showed two diverticula in the pharyngeal esophagus (A, B).

diverticular sac, aspiration, and even aspiration pneumonia (11).
Asymptomatic patients do not need treatment and can be followed
up. In this report, the patient did not have any discomfort; therefore,
regular follow-up and observation were selected. For patients with
symptoms, surgical and endoscopic treatment options can be
considered (1). Surgical treatment options include diverticulotomy,
diverticulopexy, diverticuloinversion, combined or non-combined
myotomy, and myotomy alone (17). Endoscopic treatment involves a
minimally invasive myotomy and removal of the diverticulum under a
soft or rigid endoscope (18). If the patient is not a candidate for surgery,
management through dietary changes is also recommended (1).

PED are usually solitary, with most of them occurring behind the
left lobe of the thyroid gland (9); cases on the right side are unusual and
rarely reported (19). Additionally, bilateral PED are very infrequent
and rarely reported in the literature. Therefore, when a bilateral PED
occurs, the nodules located behind the right side of the thyroid gland
are more likely to be misdiagnosed as thyroid nodules than those
located behind the left lobe. Our case report reminds sonographers of
the need to consider the possibility of bilateral PED.

Reports show that as PED is close to the thyroid, it occasionally
mimics thyroid nodules, and may be misdiagnosed as thyroid nodules,
especially as thyroid malignancies, resulting in the performance of FNA
or surgical treatment (20-23). The acoustic image of PED also has
specific characteristics. According to the echo intensity in the
diverticulum, Bai et al. divided nodules into four types: solid nodular
diverticulum, gas-containing nodular diverticulum, liquid-containing
nodular diverticulum, and atypical diverticular changes (9). In our case,
the diverticula appeared as solid nodules, which are more easily
confused with thyroid nodules. The nodules contained strong echoes,
which were similar to the calcifications seen in papillary thyroid
carcinoma. Generally, if a nodule identified on ultrasonography is
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located posterior to the thyroid gland, the possibility of a PED should
be considered and verified. Possible identification methods include
the following:

1. Morphologically, PED is usually oval or circular with mixed
echoes inside (6).

2. The anterior edge of the focus is usually hemicyclic with
hypoechoes (esophageal wall) (24). A careful inspection
will show that it continues with the esophageal wall (9).

3. There is no blood flow signal in the lesion, and a little
punctated blood flow can be seen in the hypoechoic
wall (6).

4. There is no or slight movement of the lesion during
swallowing, or the movement is out of sync with that of
the thyroid gland (6, 24).

5. When drinking water, the size of the nodules changes, and
there are signs of liquid and gas flow between the esophagus
and the mass as the liquid or gas enters the esophagus (9).
However, malignant nodules of the thyroid appear on
ultrasound as distinct hypoechoic nodules with regular or
irregular edges and punctured blood flow (9).

When the above methods are not obvious, oral ultrasound along
with contrast agent examination can be considered. A 2015 study by
Cui et al. confirmed that oral ultrasound contrast agent examination is
a simple, safe, and acceptable method (5). They found that the contrast
agent stayed in the ZD for more than 3 min, allowing enough time to
scan the ZD and its surrounding structures. Another study reported
that swallowing CEUS is a quick and sensible way to diagnose ZD
before thyroid nodule ablation therapy, which aids in avoiding
misdiagnosing ZD as a thyroid nodule and preventing subsequent
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invasive surgery (6). After using swallow CEUS, the inflow and outflow
of contrast agents in the PED can be clearly observed. This is due to the
continuity between the diverticulum and the wall of the esophagus as
well as the connectivity between the diverticulum and the esophageal
cavity. Contrast infusion showed high enhancement in PED, while no
contrast infusion was observed in thyroid nodules. In this case, during
swallow CEUS examination, high enhancement was observed in the
nodules located behind the bilateral thyroid lobes, confirming a
diagnosis of bilateral PED.

Currently, barium esophagram is considered the gold standard
diagnostic method (25). ZD classification and size determination can
also be performed (26). However, swallow-CEUS examination has its
own unique advantages of being radiation-free and available at the
bedside (5); furthermore, it can be used to identify small diverticula that
esophagography may fail to identify (6). When ZD is suspected on
routine ultrasound, swallowing CEUS may be the preferred method to
confirm a PED diagnosis (5). When esophageal barium meal tests are
negative for suspected small diverticular nodules, swallowing CEUS can
be used as a supplementary diagnostic tool.

4 Conclusion

PED is a rare benign lesion of the esophagus, and bilateral
pharyngeal diverticula are even rarer. Our case report highlights the
need for sonographers to consider the possibility of pharyngeal
diverticula when deep thyroid nodules are identified during
examinations, regardless of which side the nodule is located. Imaging
features should also be carefully identified and distinguished from
thyroid nodules. If a real-time ultrasound diagnosis is difficult, further
identification can be made using swallowing CEUS to avoid
unnecessary thyroid FNA and surgical treatment.
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