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Abstract:

Plummer-Vinson syndrome is a rare entity, characterized by dysphagia, esophageal web formation, and
iron deficiency anemia. The patient was a 63-year-old woman with a clinical history of iron deficiency ane-
mia and glossitis in her 20s to 40s and who had experienced swallowing difficulties for the past 20 years. A
membranous stricture was found in the cervical esophagus during a fluoroscopic examination. An endoscopic
examination conducted under general anesthesia revealed an oblique linear scar on the proximal surface of
the stricture. Sequential balloon dilation was performed successfully. We suggest that the esophageal web for-

mation might have been related to the healing of an esophageal ulcer.
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Introduction

Plummer-Vinson syndrome (PVS), which is also known
as Paterson-Brown Kelly syndrome, involves a triad of iron
deficiency anemia, dysphagia, and esophageal web forma-
tion (1). PVS most commonly occurs in post-menopausal
women (2, 3). In addition to the abovementioned triad, pa-
tients with PVS sometimes present with atrophic glossitis
and koilonychia.

An esophageal web is a thin membranous structure,
which obstructs the esophageal lumen. They often occur in
the cervical esophagus and are considered to be a cause of
dysphagia. While anemia can be ameliorated via iron reple-
tion, patients with symptomatic esophageal webs need to un-
dergo esophageal dilation; however, PVS is now quite rare
in developed countries because of the availability of iron re-
placement therapy (4-6). The endoscopic findings of esopha-
geal webs are reported to include smooth and thin mem-

branes. However, the pathogenic mechanism responsible for
esophageal web formation remains largely unknown (7).

Case Report

A 63-year-old woman with a clinical history of iron defi-
ciency anemia and glossitis in her second to fourth decades
of life visited a clinic for a medical health check-up. A
medical interview revealed that she had difficulty swallow-
ing and had taken a long time to eat meals for the past 20
years. A screening examination was conducted using an ul-
trathin endoscope, but the scope could not pass through the
cervical esophagus due to stenosis. Thus, the patient was re-
ferred to our hospital.

On physical examination, her body weight was found to
be only 40 kg, and her body mass index (BMI) was 15.0
(kg/m’). No koilonychia, glossitis, or stomatitis was de-
tected. Laboratory studies revealed a hemoglobin level of
12.8 g/dL, a hematocrit level of 38.4%, and a mean corpus-
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Figure 1.

(a) No endoscopic abnormalities were found in the laryngopharynx during the Valsalva

maneuver. (b) An endoscopic view of the entrance of the cervical esophagus. An ultrathin endoscope

could not pass through the constricted region.

Figure 2. Contrast-enhanced computed tomography did not
show any abnormalities around the cervical esophagus.

cular volume of 87.3 fl. The patient’s serum iron level was
85 ug/dL, and her serum ferritin level was 19 ng/mL. No
evidence of iron deficiency anemia was seen on admission.
During an esophagogastroduodenoscopy (EGD) examina-
tion, in which the Valsalva maneuver was performed, no le-
sions were found in the laryngopharynx (Fig. la). Although
we subsequently tried to insert an ultrathin endoscope into
the esophagus, it was not possible to pass the endoscope
through the entrance of the esophagus due to resistance
(Fig. 1b). The examination had to be stopped because oxy-
gen desaturation occurred due to saliva aspiration during the
examination. Contrast-enhanced computed tomography did
not show any abnormalities around the cervical esophagus
(Fig. 2). However, barium esophagography revealed a mem-
branous protrusion in the cervical esophagus. Barium extru-
sion from the oral side to the anal side of the constriction
(the so-called jet phenomenon), was confirmed (Fig. 3). In
combination with the patient’s clinical history of iron defi-
ciency anemia and glossitis, the EGD and fluoroscopy find-

Figure 3. Barium esophagography.This examination re-
vealed a membranous protrusion and the ‘“jet phenomenon”
(barium extrusion from the oral side to the anal side of the con-
stricted region).

ings led to a final diagnosis of an esophageal web associated
with PVS.

Even though the patient’s anemia had already improved,
the dysphagia remained. Thus, endoscopic esophageal bal-
loon dilation was scheduled under general anesthesia to pre-
vent oxygen desaturation.

Using a combination of a WEERDA distending diverticu-
loscope, which was operated by an otolaryngologist, and an
endoscope, it was possible to observe the pyriform sinus and
the cervical esophagus in detail (Fig. 4a). Severe stenosis
was clearly visualized at the esophageal entrance, and an
oblique linear scar extended to the proximal side of the
stricture. The estimated diameter of the lumen was approxi-
mately 2 mm (Fig. 4b). No findings that were indicative of

malignancy were seen on image-enhanced endoscopy
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Figure 4.

(a) The endoscopic view obtained with a WEERDA distending diverticuloscope. The

pyriform sinus and cervical esophageal constriction were observed in detail. (b) Severe stenosis was
clearly visualized just beyond the esophageal entrance, and an oblique linear scar was found on the
posterior side of the stenotic lesion. (c) Image-enhanced endoscopy showed no findings that were in-
dicative of malignancy. (d) The endoscopic view during balloon dilation.The dilation procedure (from
6 mm to 12 mm) was performed under radiography using a CRE balloon dilatation catheter. (¢) The

endoscopic view after balloon dilation.This treatment was completed without any complications.

(Fig. 4c). Ultrasonography using a 20-MHz miniature probe
did not show any tumors around the esophageal stricture.
After excluding other diseases, endoscopic balloon dilation
(from 6 mm to 12 mm) was performed under radiography
using a CRE" balloon dilatation catheter (Boston Scientific,
Marlborough, USA) (Fig. 4d). We completed this treatment
without any complications (Fig. 4e). After the treatment, the
patient’s dysphagia was relieved. Three years later, her body

weight had increased from 40 kg to 52 kg, and her BMI had
increased from 15.0 to 19.6. Despite the clinical efficacy of
this procedure, the esophageal web remained; however, it
was possible to pass an ultrathin endoscope into the esopha-
gus. No additional treatments have been performed and the
patient has remained symptom-free.
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Discussion

PVS typically consists of dysphagia, upper esophageal
web formation, and iron deficiency anemia (1). The causes
of dysphagia and esophageal web formation in PVS are still
unknown. In general, the onset of dysphagia occurs gradu-
ally, and symptom progression is extremely slow. Symptoms
tend to be ameliorated by diet modification (8). In the pre-
sent case, the patient had suffered iron deficiency anemia for
more than 20 years. However, she had not complained of
dysphagia and had managed to eat soft foods by eating
slowly. Some patients with dysphagia find that their symp-
toms can be improved via iron repletion alone, whereas oth-
ers continue to suffer from dysphagia despite their iron defi-
ciency anemia being ameliorated. In the current case, the
esophageal web was detected incidentally during a medical
health check-up, and the patient’s anemia and glossitis had
already improved by this point. In refractory cases, endo-
scopic balloon dilation is used to resolve strictures (4-6).
Recent improvements in endoscopes and accessory devices
have made balloon dilation safer and more effective. On the
other hand, it is important to monitor the patient’s respira-
tory condition during such procedures. We conducted bal-
loon dilation under general anesthesia to prevent oxygen de-
saturation and aspiration pneumonia. Consequently, we were
able to examine the esophageal web in detail with an endo-
scope, which revealed an oblique linear scar on the proximal
mucosa.

Several hypotheses regarding the mechanism responsible
for esophageal web formation in PVS have been pro-
posed (8). Reduction in the activity of iron-dependent oxida-
tive enzymes induce muscle degradation and atrophication
of the mucosa. In addition, the cervical esophagus is sub-
jected to high pressure during the swallowing of solid bo-
luses. Under such conditions, the impaired atrophic mucosa
can easily be damaged which might lead to esophageal web
formation. However, no definitive conclusions have been
reached about how esophageal webs develop. Based on the
tissue changes induced by iron deficiency (9), and the
oblique linear scar seen in the present case, we hypothesized
that the esophageal webs in PVS form via the following
mechanism. Iron deficiency anemia induces disorder in the
kinetics of various cells and causes mucosal ulceration as it
reduces the patient’s capacity for mucosal repair. As the mu-
cosal damage heals, the surrounding mucosa is pulled to-
wards the scar, and a narrow deformity develops in the lu-
men. The therapeutic effectiveness of iron repletion in such
cases is generally limited and it is unclear why iron reple-
tion is effective in some cases, but not in others. If our hy-
pothesis is correct, the efficacy of iron supplementation
should be associated with the grade of iron deficiency-
induced mucosal damage, such as the width or depth of
such defects (i.e., mild mucosal damage would not affect the
esophageal lumen, but severe mucosal damage would nar-
row the lumen), and hence, a dilation procedure would be

required. This indicates that the early administration of iron
is important for relieving symptoms in patients with PVS
who are not treated with endoscopic intervention.

Esophageal webs are usually diagnosed when barium
esophagography and/or EGD is performed to evaluate
dysphagia. The endoscopic findings of esophageal webs in-
clude a smooth, thin membrane that protrudes into the lu-
men, covered by a squamous epithelium. Esophageal webs
most commonly arise on the anterior side of the cervical
esophagus. The cervical esophagus is generally compressed
by the surrounding tissue. Thus, detailed endoscopic exami-
nations are quite difficult without additional devices. In the
current case, we were able to examine the esophageal web
in detail under general anesthesia. Moreover, a WEERDA
distending diverticuloscope enabled us to observe the lesion
within a stable field. To the best of our knowledge, no other
studies have reported the endoscopic findings of esophageal
webs in detail. Thus, our report is the first to describe an
esophageal web in detail based on high-quality imaging.

Based on the endoscopic findings of the present case, we
suggested a possible mechanism for esophageal web forma-
tion in PVS. However, the speculative nature of this hy-
pothesis is a limitation of this report. To clarify this mecha-
nism further, the mucosal ulceration in the cervical esopha-
gus of PVS patients should be directly examined. However,
the incidence of PVS exhibits in developed countries is low,
as the widespread use of iron repletion has made the condi-
tion extremely rare. Thus, we have few chances to experi-
ence similar cases. In addition, it is difficult to perform en-
doscopic examinations in the cervical esophagus. To over-
come this, a transparent endoscope tip attachment would of-
fer a greater field of view. We recommend carefully observ-
ing the cervical esophagus with a transparent hood when
performing endoscopy in PVS patients with dysphagia.

In general, esophageal webs do not recur once they have
been disrupted, and they are rarely refractory to esophageal
dilation. Our patient was successfully treated with a single
session of balloon dilation and has been asymptomatic and
recurrence-free for 5 years. PVS is reported to be a major
risk factor for squamous cell carcinoma. It is said that ap-
proximately 3-15% of patients with PVS present with
esophageal or pharyngeal carcinoma. Thus, annual EGD-
based surveillance for esophageal squamous cell carcinoma
has been suggested, and long-term follow-up is recom-
mended in such cases (10, 11).

Conclusion

We found an esophageal web with an oblique linear scar
on the proximal mucosa. This is the first report to provide
detailed images of an esophageal web. Based on the findings
of the present case, we propose that esophageal webs might
form during the healing of iron deficiency-induced mucosal
injuries in patients with PVS.
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