Foramen Magnum Meningioma: Dysphagia of Atypical Etiology
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INTRODUCTION: We present a case of a foramen
magnum meningioma that highlights the importance of
the neurologic exam when evaluating a patient with
dysphagia. A 58-year-old woman presented with an 18-
month history of progressive dysphagia, chronic cough
and 30-pound weight loss. Prior gastroenterologic and
laryngologic workup was unrevealing.

RESULTS: Her neurologic examination revealed an
absent gag reflex, decreased sensation to light touch
on bilateral distal extremities, hyperreflexia, and tan-
dem gait instability. Repeat esophagogastroduodeno-
scopy was normal, whereas laryngoscopy and video
fluoroscopy revealed marked hypopharyngeal dysfunc-
tion. Brain magnetic resonance imaging demonstrated
a 3.1x2.7x2.9 cm foramen magnum mass consistent
with meningioma. The patient underwent neurosurgical
resection of her mass with near complete resolution of
her neurologic symptoms. Pathology confirmed diagno-
sis of a WHO grade I meningothelial meningioma.

CONCLUSION: CNS pathology is an uncommon but
impressive cause of dysphagia. Our case demonstrates
the importance of a thorough neurologic survey when
evaluating such a patient.
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INTRODUCTION

Meningiomas are extra-axial central nervous system (CNS)
tumors that arise from the arachnoid cells of the dura mater.
They have an annual incidence of six per 100,000 people, most
commonly presenting during the fifth and sixth decades of life
and only rarely in childhood.'™ The vast majority of meningio-
mas are benign, slow growing tumors that occur more frequently
in people of African descent and in women. The 2:1 female/male
ratio observed for intracranial meningiomas is consistent with
the increased incidence of meningiomas in post-menopausal
women treated with exogenous hormone replacement.>™
Contrast-enhanced computerized tomography and magnetic
resonance imaging (MRI) are the most common methods used
to diagnose meningiomas. MRI scans are the preferred modal-
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ity with its increased resolution, absence of bone artifact, and
intense tumor contrast enhancement.?®” Depending on the
tumor site, the patient’s operative risk and the associated
neurologic symptomatology, surgical resection of the tumor
may be performed and is most often curative.®°. For poor
surgical candidates and incompletely resected, recurrent or
aggressive tumors, radiotherapy is a consideration.®™*

We report the unusual case of a woman with a foramen
magnum meningioma presenting with dysphagia and cough.
Cognitive and somatic motor and sensory deficits were minimal.

CLINICAL PRESENTATION

A 58-year-old African-American woman presented to us with
an 18-month history of progressive dysphagia and productive
cough. At the time of presentation, she could no longer tolerate
her oral secretions. Within several seconds of attempting to
swallow, she experienced globus and bouts of involuntary
coughing resulting in regurgitation of ingested contents. Her
reduced dietary intake resulted in a reported 30-pound weight
loss over a period of 2 months. Before presenting at our
institution, she had an extensive workup in France where
esophagogastroduodenoscopies (EGD), laryngoscopies, and
bronchoscopies were performed. These tests were non-diagnostic.
Two barium swallow evaluations were attempted but aborted
because of aspiration. She was diagnosed with gastroesopha-
geal reflux disease and asthma, but pharmacotherapy with
proton pump inhibitors and bronchodilators did not relieve her
symptoms.

Although no objective sensory deficits were noted, the
patient reported diffuse pain along the right side of her face
and neck, and numbness and tingling in her fingers and toes
bilaterally. Cranial nerve exam demonstrated an absent gag
reflex bilaterally, but was otherwise normal. Evaluation of
muscle strength revealed no focal or diffuse abnormalities.
Brachioradialis, patellar and Achilles deep tendon reflexes
were globally 3+, brisk, and symmetric. A primitive jaw jerk
reflex, four beats of bilateral ankle clonus, and equivocal
Babinski signs were observed. Her cerebellar exam was normal
except for tandem gait instability. Her head, neck, lung,
cardiac, and abdominal exams were normal.

Given the patient’s neurologic findings, a magnetic resonance
imaging (MRI) scan of the brain was ordered. A repeat EGD was
performed secondary to her progressive symptoms and proved
to be normal. A chest x-ray demonstrated retained barium in
the lungs, but was otherwise normal (not shown). Videofluoro-
scopic swallow evaluation confirmed aspiration and found
marked hypopharyngeal dysfunction with decreased epiglottic
retroflexion and aryepiglottic fold closure. Upper esophageal
motility was normal. Decreased arytenoid sensation, post-
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cricoid edema and significant pyriform sinus pooling of secre-
tions were demonstrated by flexible fiberoptic laryngoscopy.

The MRI scan was performed and revealed a large dural-
based mass measuring 3.1 x2.7 x2.9 cm in the foramen
magnum at the right cranio-cervical junction (Fig. 1). The
mass was homogeneously contrast enhancing and T1 iso-
dense, suspicious for meningioma. There was significant
compression and leftward displacement of the medulla. A
second small 6-mm dural-based enhancing lesion, also suspi-
cious for meningioma, was found along the right falx cerebri.

Neurosurgical resection was performed using a right lateral
transcondylar approach with C1 and partial C2 laminectomy.
Pathological evaluation of the surgical specimen confirmed a
World Health Organization (WHO) Grade I meningothelial
meningioma.’

The patient experienced symptomatic recovery beginning
with immediate resolution of fingertip paresthesias and un-

Figure 1. Neuroradiology findings. (a) Axonal and (b) coronal
sections. Gadolinium-enhanced T1W1 demonstrates large extra-
axial mass at right foramen magnum resulting in significant
displacement of the medulla.

Table 1. Differential Diagnosis of Dysphagia

Oropharyngeal dysphagia

Esophageal dysphagia

Neuromuscular Disease
Neuropathic Diseases
Stoke
Brain stem tumors
Amyotreophic lateral sclerosis
Multiple sclerosis

Hungtington’s disease

Parkinson’s Disease

Dementia

Poliomyelitis

Tabes dorsalis

Diabetes melittus

Recurrent laryngealnerve
injury

Paraneoplastic syndromes

Diptheria

Rabies

Lead poisioning

Myopathic Diseases
Inflammatory myopathies
Polymyositis
Dermatomyositis
Scleroderma
Mixed connective tissue disease
Muscular dystrophies
Myasthenia gravis
Hyperthyroidism
Cricopharyngeal achalasia

Structural lesions
Oropharyngeal carcinoma
Benign esophageal tumor
Inflammatory disease
Diverticulum
Esophageal webs
Cervical spondylosis
Anterior mediastinal masses
Cervical spondylosis
Corrosive damage
Post-surgical change
Foreign body
Post-radiation changes

Neuromuscular Disease
Achalasia
Scleroderma
Diffuse esophageal spasm
Nutcracker esophagus
Non-specific spastic esophageal

motility disorders

Paraneoplastic syndromes
Chagas disease
Vagal nerve injury
Idiopathic hypomotility
Connective tissue disease
Diabetes Mellitus
Hypothyroidism

Structural lesions
Peptic stricture
Reflux esophagitis
Esophageal carcinoma
Benign esophageal tumor
Esophageal web
Corrosive damage
Post-surgical change
Diverticula
Foreign body
Post-radiation change
Scleroderma
Amyloidosis
Vascular anomalies
Vertebral osteophytes
Mediastinal masses

Source: Yamada T, ed. Textboolk of Gastroenterology, 4th edn. Lippincott
Williams & Wilkins, 2003 (Modified)

hindered swallowing on postoperative day two. She tolerated
full meals without difficulties before uneventful discharge to
her home on postoperative day 5. Eight days after surgery, her
neurological exam had normalized with only mild numbness
over her right fourth toe, slight rightward deviation on tongue
protrusion and a reduced gag reflex bilaterally.

DISCUSSION

The initial evaluation of dysphagia requires a basic understand-
ing of swallow physiology. Swallowing is a complex process that
can be divided into three distinct phases: oral, pharyngeal, and
esophageal. The oral phase requires proper mastication and
salivary production to form an appropriate bolus for subse-
quent stages of swallowing and digestion.'*!® The pharyngeal
phase involves neuromuscular coordination for distal advance-
ment of the bolus, protection of the airway, and normal
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relaxation of the upper esophageal sphincter (UES).'®'* The
esophageal phase begins just distal to the UES and requires
proper peristaltic propulsion of the bolus combined with
appropriate relaxation of the lower esophageal sphincter.'3'®
Disruption of any of these three phases can result in dysphagia.

The differential diagnosis of dysphagia is extremely broad. It
is useful to separate diagnoses of dysphagia into two primary
categories, oropharyngeal and esophageal dysphagia, and both
of these can be further divided into neuromuscular and
structural etiologies. Neuromuscular disease resulting in oro-
pharyngeal dysphagia is characterized by discoordinated swal-
lowing secondary to strokes, degenerative neurologic diseases,
peripheral neuropathies, or other intrinsic muscular abnormal-
ities.'3-16 Structural lesions resulting in oropharyngeal dyspha-
gia include neoplasms, webs, and diverticulum.'® Likewise,
esophageal dysphagia can also be grouped into neuromuscular
disorders such as achalsia, spastic motor disease, and sclero-
derma, or structural lesions such as neoplasms, strictures,
webs, and foreign bodies.!®!” A more complete differential
diagnosis of dysphagia can be found in Table 1.

A careful history is essential to the initial evaluation of a
dysphagic patient. Patients with oropharyngeal dysphagia
tend to complain of difficulty initiating a swallow or symptoms
immediately upon swallow initiation. It is often accompanied
by coughing, choking, and possible aspiration. When asked to
localize their symptoms, patients generally point to the cervical
region.'>182% In contrast, patients with esophageal dysphagia
experience symptoms several seconds after initiating a swallow
that commonly localize to the suprasternal or retrosternal
area.'®2!

Helpful diagnostic procedures in a patient with dysphagia
include flexible laryngoscopy, barium esophagram, and gas-
troesophageal endoscopy. Flexible laryngoscopy is particularly

History, physical

Laboratory as
indicated.

CNS imaging

/

useful for the evaluation of a patient complaining of oropha-
ryngeal dysphagia, easily identifying any masses, lesions, or
hypopharyngeal pooling of secretions or food.?2?% A barium
study is relatively inexpensive with few complications and can
assess esophageal motility as well as obstruction.** Any masses
or lesions identified by barium study should be evaluated and
possibly biopsied by gastroesophageal endoscopy. Additional
studies such as esophageal manometry, videofluoroscopy, pH
monitoring, or additional imaging studies may be necessary for
diagnosis.'®?2% The American Gastroenterological Associa-
tion’s official recommendations regarding the management of
oropharyngeal dysphagia are outlined in Figure 2.

Our patient’s subtle neurologic findings prompted us to
broaden our differential diagnosis to include central nervous
processes. Pending an MRI scan, additional studies such as a
swallow study and flexible laryngoscopy were found to be
abnormal, although nondiagnostic, increasing our clinical
suspicion of a neurologic process. Neurogenic dysphagia most
commonly occurs secondary to stroke,?® but may also be
caused by brain stem lesions, myasthenia gravis, multiple
sclerosis, Parkinson’s disease and other degenerative condi-
tions (Table 1). Our patient’'s MRI revealed a large mass at the
foramen magnum consistent with a meningioma.

Meningiomas represent approximately 20% of all intracra-
nial tumors, the most common non-glial primary intracranial
tumor.'™® An estimated 1-2% of the population has incidental
asymptomatic meningiomas, and in autopsy studies 8% of
these are multiple.! Although there are several histological
classification systems for meningiomas, the most commonly
used is that of the WHO. Benign meningiomas are classified as
WHO Grade I, and account for 90% of cases, whereas atypical
(Grade II) and anaplastic (Grade III) meningiomas account for
6% and 2% of cases respectively.'®?” Although the prognosis of

| Identify alternative syndromes:

|—"i e.g., globus, esophageal dysphagia,

T

xerostomia

| Identify syndromes with specific Rx:
e.g., toxic or metabolic myopathies,
myasthenia, CNS tumors

No evidence of Neuromuscular dysfunction without
systemic process specific Rx: e.g., CVA, trauma
oot Videofluoroscopic swallowing
Shruchiral dotises manometry to characterize severity and
of dysphagia / mechanism of STHW dysfunction \
Identify structural Severe dysfunction Dysfunction Dysfunction
lesions with specific Rx: or risk of aspiration potentially potentially amenable
e.g., tumors, Zenker's pneumonia; amenable to to therapy: diet

nonoral feeding, cricopharyngeal modification, swallow
tracheostomy? myotomy therapy, + temporary

nonoral feeding

Figure 2. Clinical approach and key objectives in the management of oropharyngeal dysphagia. The objective is to reach a shaded box,
which equates to a specific management strategy. American Gastroenterological Association medical position statement on management
of oropharyngeal dysphagia. Gastroenterology 1999; 116:452-454 (Modified).
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a patient with a benign meningioma is excellent, atypical and
anaplastic meningiomas show increased recurrence rates.?®
Metastasis occurs in approximately one quarter of anaplastic
meningiomas and survival of patients with anaplastic meningi-
oma is significantly lower than that of the atypical variant at
both 5 (64% vs 95%) and 10 years (35% vs 79%).29-3°

This case demonstrates not only an unusual cause of
dysphagia, but also an uncommon anatomic location for a
meningioma. Meningiomas most often occur at the convexities
and basal regions of the cerebrum; only 1.4-3.2% of meningi-
omas arise at the foramen magnum.?!*? Because of an
unusual constellation of symptoms and neurologic signs,
foramen magnum tumors are often identified only after they
have attained a large size.®3?>* In a study of 40 cases of
foramen magnum meningiomas, the most common early
symptoms were posterior headache followed by paresthesias
and motor deficits. The most common symptoms at diagnosis
were motor (50%) and sensory defects (42%) in the extremities.
Thirty percent of patients presented with some form of ninth
and tenth nerve impairment.®®> The anatomic proximity of a
foramen magnum mass to the cerebellar tonsils, caudal
medulla, lower cranial nerves, rostral spinal cord, and upper
cervical nerves results in highly variable symptomatology that
is commonly misdiagnosed.®*2 The varied clinical presentation
may lead to the initial diagnoses of multiple sclerosis, carpal
tunnel syndrome, syringomyelia, and cervical spondylosis,
which may delay appropriate therapy.®® Whereas the most
common symptoms are somatic sensory and motor dysfunc-
tion, bulbar dysfunction, including dysphagia and dysarthria
caused by lower cranial nerve impairment, is known to be
associated with foramen magnum meningiomas®'>3.

We present an unusual case of dysphagia caused by a large
meningioma at the foramen magnum. Our report demon-
strates the need to consider neuromuscular etiologies and
pursue neuroimaging studies when patients present with
dysphagia and focal neurologic signs and symptoms. In this
case, thorough history and physical examination with subse-
quent imaging allowed for definitive therapy with full resump-
tion of the patient’s normal daily activities.
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