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Abstract: Plummer-Vinson syndrome is a rare condition associated with dysphagia, iron
deficiency, and esophageal webs. Data regarding this condition is limited to mostly case
reports and a few small cohort studies. Although most cases have a benign and indolent
course, the risk of malignancy warrants long-term surveillance. A multidisciplinary approach
among healthcare providers is of the utmost importance in the management of this
condition.
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Introduction

Plummer-Vinson syndrome (PVS) is a rare condition characterized by the triad of
iron deficiency anemia, dysphagia, and esophageal webs. It is also known as
Paterson-Brown-Kelly syndrome and sideropenic dysphagia. Although it was first
described as early as 1912, there is still limited knowledge about it due to the low
and progressively decreasing incidence of the syndrome. It is more common among
middle-aged Caucasian females. It is also important to recognize the association of
Plummer-Vinson Syndrome with esophageal and hypopharyngeal cancer.

History

PVS was first reported in 1912 by an endocrinologist from Mayo Clinic, Henry
Stanley Plummer. He described it as hysterical dysphagia from “cardiospasm” or
upper esophageal spasms without anatomic stenosis. In 1919, a surgeon, Porter
Paisley Vinson described the dysphagia to be due to an “angulation” of the
esophagus and treated it with esophageal dilation. Hence, the disease entity was
named after them.' ™ The disease is known in the United Kingdom as Paterson-
Brown-Kelly syndrome. The term comes from two British laryngologists who in
1919 independently reported a fuller description of the condition. Donal Ross
Paterson described the esophageal web and dysphagia and suggested it may be
precancerous while Adam Brown-Kelly described the classic triad of the
syndrome.**

Epidemiology

PVS is rare. Most clinical data gathered come from case reports and case series. It
is more common in females, accounting for 90% of the cases. It is also more
common at ages 40—70 years old, although it has been reported to occur in children
as young as six years old.>® There appears to be a predilection for whites especially
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from Scandinavia.” In the latter half of the 20th century,
there was a decline in the number of cases which coin-
cided with the improvement in nutrition and decreased
cases of iron deficiency anemia.®

Clinical presentation

PVS often presents with symptoms of iron deficiency anemia
and dysphagia, hence the name sideropenic dysphagia. Iron
deficiency is more important than the presence of anemia
and is not necessarily hypochromic and microcytic.> There
are various gastrointestinal manifestations, the main features
of which are dysphagia and upper esophageal webs
(Figure 1). The dysphagia is often intermittent and painless,
but in some cases it could be progressive from solid to liquid
food. The dysphagia is most likely from the upper esopha-
geal web, although it may occur without it and is theorized to
be from muscular changes and hypomotility from the iron
deficiency.” PVS is also associated with an increased risk for
upper gastrointestinal tract cancers, the most common being
squamous cell carcinoma of the hypopharynx and cervical
esophagus. There have also been reports of gastric cancer.”'”
Malignancies occur at an incidence of 3—15%, but has also

decreased with the decreasing incidence of PVS.'!2

Pathophysiology

There are multiple theories as to the cause of PVS. Iron
deficiency seems to be the critical feature to its etiopatho-
genesis. Others include other vitamin deficiencies, autoim-
mune factors, and genetic predisposition.® Low iron levels
lead to reduction in the activity of iron-dependent oxidative
enzymes which in turn may lead to myasthenic changes in
muscles, atrophy of the mucosa, and eventual development
of webs. This is further supported by evidence of mitochon-
drial damage similar to progressive muscular dystrophy in

pharyngeal muscles of mice with iron deficiency anemia.
This mitochondrial change also contributes to neurodegen-
eration and aging of the mucosa. Additional evidence
includes the improvement of dysphagia after iron
supplementation.'*'* However, not everyone improves
with supplementation. Countries like Africa which have
high prevalence of iron deficiency anemia do not have
a proportional increase in the number of PVS cases.'® The
degree of iron deficiency does not correlate with the severity
of other symptoms as well. Web formation only occurs in the
upper esophagus which does not fit with iron deficiency
alone.*'> Another proposed theory is that despite the muco-
sal degeneration and atrophy of the esophagus associated
with iron deficiency, it is the upper esophagus, surrounded
by skeletal elements, that receives the most trauma from
swallowing food boluses and thus more prone to web for-
mation. Acid secretion from a heterotropic gastric mucosa in
the upper esophagus causing inflammation and web forma-
tion has also been hypothesized. However, the lower eso-
phagus is also exposed to gastric acid and seldom forms
webs from it. Additionally, no gastric metaplasia has been
noted in the biopsy of the samples taken from PVS cases.*'”
Vitamin deficiency, specifically of riboflavin, pyridoxine and
thiamine, has also been looked into due to similar manifes-
tations of glossitis and cheilosis. However, vitamin testing in
red blood cells (RBCs) have proven to be within normal for
this population.*'® Autoimmunity is also a consideration
because the syndrome has at times been associated with
conditions such as celiac disease, rheumatoid arthritis, and

thyroiditis*'” (Figure 2).

Diagnosis
With iron deficiency anemia and dysphagia as the most
common presenting features of PVS, workup should be

Figure | Endoscopic views of esophageal web thin membranes of esophageal mucosa found either anterior, posterior or circumferential.
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Figure 2 Summary of pathophysiology for Plummer-Vinson syndrome.

directed to these two presentations. Iron deficiency anemia
is first suspected on clinical grounds. The most common
presenting signs and symptoms of iron deficiency anemia
include fatigue, paleness, dyspnea, and headache. Other
associated symptoms are atrophic glossitis, alopecia, dry
skin and hair, tachycardia, koilonychia and sometimes
even angina, vertigo, and syncope.” Laboratory evaluation
of the red cell indices including the mean cell volume
(MCV) and mean cell hemoglobin (MCH) may be
decreased in long standing anemia. This contributes to the
microcytic hypochromic picture in the peripheral blood
smear of iron deficiency anemia.'® The most accurate test
for iron deficiency anemia is serum ferritin levels. However,
this test can be altered by inflammatory conditions and
various threshold levels have been used to interpret it
more accurately.'® Other indices such as transferrin satura-
tion, together with the overall clinical picture and the use of
different thresholds adjusted for inflammation, may also be
used as clues to point towards accurate diagnosis of iron
deficiency anemia.”® Thalassemia is one potential differen-
tial diagnosis that can present as a microcytic hypochromic
anemia picture similar to iron deficiency anemia. However,
since thalassemia tends to have more microcytic cells and
iron deficiency anemia tends to have more hypochromic
cells, various RBC to MCV, MCV to MCH ratios have
been used to help screen and discriminate between these
two conditions.>' After establishing the diagnosis of iron
deficiency, the underlying cause should also be determined.
In the middle to elderly age group, the most common cause
is still blood loss specifically from the gastrointestinal tract.”
Another potential source of blood loss especially for women
of premenopausal age is menstrual bleeding.*? Meanwhile,

in the younger age group, physiologic anemia and bleeding
disorders should also be entertained.”> In the absence of
bleeding, iron malabsorption due to a history of bariatric
surgery, celiac disease, atrophic gastritis, and chronic
inflammation can lead to iron deficiency as well.** In rela-
tion to inflammation, concomitant iron deficiency anemia
can occur together with anemia of chronic disease espe-
cially in patients with chronic kidney disease and in heart
failure.*>*°

Dysphagia is a prominent symptom of PVS to which
further workup should be directed. It is also the basis on
most of the differential diagnoses to consider when con-
sidering PVS in the setting of dysphagia and iron defi-
ciency anemia. Dysphagia in PVS is usually attributed to
the presence of the esophageal web which usually presents
as oropharyngeal dysphagia localized in the neck area up
to above the suprasternal notch.* Symptoms may include
a sensation of localized lump or sticking in the throat.
Esophageal webs themselves may be associated with
inflammatory conditions such as autoimmune bullous dis-
eases such as epidermolysis bullosa, bullous pemphigoid,
and pemphigus vulgaris.>’*° Esophagitis from chronic
graft versus host disease following bone marrow transplant
may also lead to formation of esophageal webs.>® The
most common cause of oropharyngeal dysphagia is usually
neurologic including stroke, brain and neck surgery or
radiation.*! Other commonly overlooked cases of orophar-
yngeal dysphagia include causes of myopathy and auto-
immune diseases such as scleroderma, polymyositis, and
dermatomyositis. Medications that can also cause orophar-
yngeal dysphagia include antihistamines, benzodiazepines,
statins, and other drugs that can cause impairment in
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salivation such as anticholinergics, antidepressants, anti-
psychotics, anti-Parkinsons, anti-hypertensives, and
diuretics.’* An anatomic cause of oropharyngeal dyspha-
gia can be a Zenker’s diverticulum which occurs above the
upper esophageal sphincter (similar to where esophageal
webs are commonly found) at a point of weakness
between the muscle fibers leading to the formation of
a diverticulum.®® However, in patients with truly sympto-
matic Zenker’s diverticulum, there is usually regurgitation
of food a couple of hours after the last meal which classi-
cally points to this specific pathology. Another closely
related structural variation that can cause dysphagia is
the cricopharyngeal bar. It is a prominence of the upper
esophageal sphincter usually incidentally seen on radio-
graph which might be related to a diverticulum and most
often asymptomatic.>® More serious causes of oropharyn-
geal dysphagia may be from oropharyngeal tumors, laryn-
geal tumors and other head and neck tumors. This can be
from direct invasion by the tumors themselves or as seque-
lac of their treatment which might include surgery or
radiation that may bring about inflammatory changes
such as esophageal strictures.®* Very rarely, oropharyngeal
dysphagia can be caused by degenerative bony changes
called osteophytes that may impinge on the esophagus
most especially in the cervical area which can be from
diffuse idiopathic skeletal hyperostosis or DISH.* While
the perceived level of obstruction or dysphagia might
assist us in coming up with the diagnosis or differential
diagnosis, it should be noted that some distal esophageal
lesions might give a perceived proximal referred sensation
of obstruction.’®?” As a result, other common causes of
lower obstruction or esophageal dysphagia can be consid-
ered achalasia, diffuse esophageal spasm, eosinophilic eso-
phagitis, and gastroesophageal reflux. Meanwhile, other
mechanical causes include caustic or radiation injury, stric-
tures, malignancy, vascular rings, and Schatzki ring.*®
Schatzki rings are usually found on the lower esophageal
area. Most are asymptomatic but are considered to be the
most common cause of episodic dysphagia in adults.
Usually it is associated with other esophageal disorders
such as gastroesophageal reflux and which may actually be
causally related to it.*’

The initial test for oropharyngeal dysphagia is the use
of barium swallow or videofluoroscopy.*®*° It offers a real
time image of the swallowing phase and the transit of food
or liquid down the esophagus which will help distinguish
obvious anatomic causes of dysphagia such as stricture,
webs, rings, and masses or malignancy. In addition, it is

non-invasive but may miss subtle abnormalities and has
exposure to radiation.*® Esophageal webs are usually tran-
siently seen for only a fraction of a time wherein the
cervical esophagus is filled with barium and can be poten-
tially missed.*' That is why full esophageal column dis-
both
anteroposterior and lateral views should be obtained. In

tention and proper patient positioning in
addition, the suspicion for esophageal webs should be
shared with the radiologist to help in optimizing study
conditions which can aid in diagnosis.** The majority of
esophageal webs are single and either circumferential or
anterior in position, but multiple webs or posterior in
location may also occur.*> Another classic radiologic find-
ing indicative of esophageal webs in the barium study is
the “jet phenomenon.* It refers to the abrupt narrowing of
the barium column at the level of the web with the jet of
barium below.** Although this finding was first described
in esophageal webs, it can also be seen in cases of stric-
ture, adenocarcinoma, and cricopharyngeal bar.*> While
the majority of esophageal webs can be easily identified
with a barium study or videofluoroscopy, smaller webs of
1-2 mm of projection may not be detected and up to 14%
may be missed and confirmed in subsequent endoscopy.*?

The next important diagnostic test to consider is upper
endoscopy or esophagoscopy. This procedure has the
advantage of offering both diagnostic and therapeutic mea-
sures at the same time. An upper endoscopy is still con-
sidered less sensitive in detecting esophageal webs
compared to the barium contrast study.*” The esophageal
webs are very thin and close to the upper esophageal
sphincter which is usually missed. They can also be acci-
dentally ruptured as the endoscope is passed. The endos-
copist must be made aware of the suspicion of an
esophageal web to increase sensitivity of this study.* The
treatment for esophageal webs can be done using Savary
Gilliard dilators wherein a metallic guidewire is first intro-
duced under endoscopy through the web and into the
stomach. The endoscope is then withdrawn, and dilators
of increasing sizes are gradually introduced.* In addition
to the utility of treatment, endoscopy also allows surveil-
lance for other potential associated malignancies such as
post cricoid, buccal, pharyngeal, esophageal, stomach and
colonic malignancies, the incidence of which can reach as
high as 16% in patients with PVS.%'34730

Treatment
The evidence regarding the successful treatment of PVS
has only been documented in case reports and a few small

submit your manuscript

474

Dove

Journal of Multidisciplinary Healthcare 2019:12


http://www.dovepress.com
http://www.dovepress.com

Dove

Lo et al

retrospective  studies and a single prospective
study.”#"%5! The treatments so far have addressed two
clinically significant presentations namely iron deficiency
anemia and dysphagia. Various reports have shown that
treatment of iron deficiency anemia alone may resolve the
symptoms of dysphagia.’’ > In fact, in one retrospective
review, 8 out of 50 cases presenting with iron deficiency
anemia, dysphagia and esophageal webs were treated suc-
cessfully with just iron supplementation with resolution of
symptoms in 6-months follow-up.>* While the mechanism
underlying the efficacy of iron supplementation in the
resolution of symptoms in PVS is unclear, iron deficiency
has been implicated to reduce iron-dependent oxidative
enzymes leading to degradation of pharyngeal muscles as
evidenced by a moth eaten appearance in histopathology.”
Another potential explanation is that the repletion of
hemoglobin levels which act as scavengers of nitric
oxide which in turn influences esophageal tone and peri-
stalsis leads to stabilization of the appropriate nitric oxide
levels and symptomatic improvement.’> However, in cases
of clinically significant dysphagia and concern for other
serious causes of dysphagia like malignancy, endoscopic
examination and treatment might be warranted.

As mentioned above, treatment of dysphagia can be
done by esophageal dilators. In a small retrospective study
of ten patients only three needed multiple sessions of
dilatations while all were treated successfully with endo-
scopic dilatation.’” Another retrospective study of 50
patients who underwent endoscopic dilatation showed
similar results where 72% of cases underwent dilatation,
12% had spontaneous rupture of web on passage of endo-
scope and 8% were treated with iron supplements alone,
6-month follow-up showed resolution of symptoms in all
cases.”® In a larger subsequent retrospective study of 135
patients, 97% were successfully treated with endoscopic
dilatation with the remaining 3% treated spontaneously
upon passage of the endoscope through the esophageal
web.*® The only recent prospective study was done by
Goel et al,*’in 2015 where they included 37 patients, 31
presented with dysphagia and iron deficiency anemia who
were subsequently evaluated using barium swallow and
upper endoscopy. The remaining six patients were diag-
nosed with iron-deficiency anemia and subsequent workup
of the anemia with endoscopy revealed esophageal webs.
All patients had the web dilated using a controlled radial
expansion (CRE) balloon. At the time of discharge all but
two patients had complete response with the remaining
two patients achieving complete response after another

dilatation session with no reports of complications. There
was a 10% recurrence rate of dysphagia with a median
follow-up of 10 months, this was limited by the relative
short duration of follow-up compared to other studies.*’
Recurrence rates in other studies may reach as high as
20-30%.%>*° In some rare instances of failure of therapy
or recurrence, laser lysis of esophageal webs might be
a viable alternative.’’

Prognosis and multidisciplinary

nature of care

As mentioned previously, the prognosis of PVS is good in
terms of symptom control. A significant number of cases
have been reported to respond with correction of iron defi-
ciency alone and the dysphagia from esophageal webs
has been managed successfully with endoscopic techniques
as well.*15% However, it is also well known that PVS is
associated with malignancy.”'**"% Sometimes, it is even
considered to be a precancerous condition.* At present,
there is no formal recommendation for cancer surveillance
for patients with PVS but most experts recommend yearly
surveillance and a tailored approach depending on risk
factors and symptoms.**>® This is where the role of the
primary care provider is central in coordination of multi-
disciplinary care. It has been shown in some studies that
delay or prolongation in the diagnostic process especially in
malignancy can negatively impact treatment outcomes.’
There are various steps in the natural history of the disease
in patients with PVS where multidisciplinary care and com-
munication is essential. For the evaluation of unexplained
iron deficiency anemia, malignancy is considered especially
in the correct age group and the presence of risk factors,
inevitably, both upper and lower endoscopy might be
warranted.®® This entails coordination of care between the
primary care providers and gastroenterologists. In certain
cases where other causes of anemia aside from iron defi-
ciency anemia are suspected, or in cases of suspected bleed-
ing disorders especially in the younger population,
collaboration with a hematologist might be a reasonable
option. This is vital as mentioned above, correction of the
anemia alone and improvement in hemoglobin levels may
improve symptoms of dysphagia in patients with PVS.>* In
the evaluation of dysphagia as one of the most common
presenting symptoms, primary care providers need to coor-
dinate with radiologists in order to communicate the suspi-
cion of the esophageal web. This is to ensure that proper
patient positioning and technique for upper GI series or
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barium swallow or videofluoroscopy can be done to

increase the diagnostic yield of these tests. In upper endo-

scopic evaluation, gastroenterologists should be informed of

the suspicion of esophageal webs as they are easily missed

and sometimes, as discussed above, just passage of the

endoscope itself can cause rupture of the esophageal web.

In addition to that, they need to be followed up regularly

with cancer surveillance especially of the upper gastroin-

testinal tract on top of their regular age appropriate cancer

screening. The multidisciplinary nature expands even more

once a patient is diagnosed with malignancy on subsequent

follow-up. Now coordination of care must be done between

the patient’s primary care provider, oncologist, radiation

oncologist, surgeon, and other members of the health care

team. Over the years, research has shown some indication

that good multidisciplinary approach to cancer care may

improve patient satisfaction, improve time to treatment

and even suggest improvement in overall surviva

1.61

However, studies also show that there is much room for

improvement in terms of primary care and cancer specialist

care coordination in terms of better communication and in

better delineation of roles or responsibilities.®*

Conclusions and key points
PVS is a complex disease process. Current evidence points

to good responses to treatment of iron deficiency and

esophageal dilatation for dysphagia from esophageal

webs. There is a need for continued cancer surveillance

as the disease is a risk factor for subsequent malignancy.

Careful coordination of care between the primary care

physician and the various medical specialties is needed

in every step in the management of the disease process

to ensure better patient outcomes.
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