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Clinical Reasoning:
An unusual cause of indeterminate spells

SECTION 1

A 38-year-old, right-handed woman presented to the
epilepsy clinic for evaluation of recurrent spells. These
spells are characterized by an aura of a “rushing”
cephalic sensation and a sense of “spaciness” or “diz-
ziness” followed by loss of awareness with subsequent
amnesia for the event. During these events, the
patient is observed by family to sit down and slump
forward or fall, followed by hyperventilation and
occasionally staring, for up to 3 minutes. There is
no head turn, eye deviation, or abnormal body move-
ments. Postictally, she reports generalized weakness
without focality and confusion. The spells occurred
sporadically for 8 years, but recently increased in fre-
quency to 5 to 20 times per day. Triggers included
lack of sleep, stress, and various food products. The
patient reported some improvement with levetirace-
tam therapy at 1,500 mg twice daily.

The patient was hospitalized for head injury from
a motor vehicle accident at 16 years of age. She was
amnestic for the event but was told that there were
“contusions” in her brain. She endorses significant
psychosocial stressors including a recent divorce and
loss of her business. She reports a 10 pack-year history
of smoking but denies excessive use of alcohol or
illicit drugs. Neurologic examination at presentation
was unremarkable. Basic laboratory tests including
electrolytes, random blood glucose, and drug screen-
ing were normal. Likewise, ECG was normal. Out-
side EEGs reported left temporal slowing. Seizure
protocol brain MRI showed multiple linear T2 hyper-
intensity, most prominent subcortically in the left
frontal lobe, presumably posttraumatic (figure, A).

Question for consideration:

1. What differential diagnosis should be considered?
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Figure Syncope as a presenting feature of carotid body tumor andmasquerading as psychogenic nonepileptic
events

Coronal MRI showing T2 signal hyperintensity in the left anterior frontal lobe, presumably posttraumatic (A). EEG-ECG trac-
ings a few seconds before, during, and immediately after a typical spell (B); single-lead ECG monitor showing bradycardia
a few seconds before onset of symptoms (tracing with white background), a 12-second-long asystole (arrow) accompanied
by the development of diffuse nonspecific theta and delta range slowing (tracing with yellow background), and return of nor-
mal sinus rhythm a few seconds after the event (tracing with green background). Coronal multiplanar reconstructed neck CT
with contrast depicting an avidly enhancing mass at the left carotid bifurcation, which splays the left internal and external
carotid arteries with mild mass effect on both vessels (arrow, C). Low-power hematoxylin & eosin–stained section showing
entrapped carotid artery (arrow) by the tumor (D). High-power hematoxylin & eosin–stained section showing neoplastic cells
with basophilic granular cytoplasm and round hyperchromatic nuclei with dispersed chromatin, a well-developed “Zellballen”
growth pattern (E). A photomicrograph showing strong reactivity of tumor cells with chromogranin staining by immuno-
histochemical technique (F).
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SECTION 2

The patient’s spells have some elements consistent
with focal dyscognitive seizures, including the pres-
ence of an aura, loss of awareness, and the possible
response to levetiracetam. Nonspecific symptoms
such as a “rushing sensation” or dizziness have also
been described as preictal symptoms in both general-
ized and focal epilepsies.1 An aura of fear or panic may
be associated with focal dyscognitive seizures of
mesial temporal onset.2 The patient’s reported falls
could be attributable to atonic seizures (unlikely in
a normal adult) or syncope from ictal asystole. Ictal
syncope, which can result in falls causing serious
injury, is uncommon but treatable in some patients
with focal epilepsy. Pacemaker placement in these
patients seems to prevent fall-related injuries.3 Lastly,
the presence of risk factors for epilepsy (head injury)
and the focal T2 signal changes on MRI support the
diagnosis of epilepsy.

Psychosocial stressors, age, semiology, frequency of
the spells, and the presence of unusual food triggers in
this patient raised the suspicion that these spells may
be psychogenic rather than epileptic.4 Psychogenic
nonepileptic events (PNEEs) are paroxysmal, time-
limited alterations of bodily/mental function, mani-
fested by movements, behavior, or symptoms that
are of psychological etiology.1,4 PNEEs constitute by

far the most common condition misdiagnosed as epi-
lepsy. The majority of patients with PNEEs are young
women between 15 and 40 years of age.5 Spells asso-
ciated with a gradual loss of tone and sliding down
have been reported in individuals with psychogenic
pseudosyncope.5 Video-EEG monitoring is consid-
ered the “gold standard” in distinguishing between
epileptic and nonepileptic attacks.6

Our patient’s history of falls with loss of con-
sciousness, improvement with positional changes,
and characteristic prodromal symptoms may suggest
syncope or presyncope. Pathophysiologic classifica-
tion of syncope consists of the following: (1) neurally
mediated syncope with a vasovagal response due to
emotional stress, carotid sinus stimulation, or during
other circumstances involving a potential increase in
vagal tone, such as micturition; (2) dysautonomia, e.
g., orthostatic hypotension; (3) cardiac arrhythmias;
(4) structural cardiac or cardiopulmonary diseases;
and (5) cerebrovascular causes.7

Other nonepileptic physiologic causes of indeter-
minate spells including hypoglycemia, panic attacks,
or vertebrobasilar TIAs may also be entertained.

Question for consideration:

1. What additional diagnostic tests would you con-
sider at this time?
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SECTION 3

The patient was admitted to the EMU for spell classi-
fication. Two typical spells with symptoms of a “rush-
ing” sensation, dizziness, “racing thoughts,” and
numbness were recorded on day 1 of monitoring. She
was unable to recall a memory phrase given during the
event. The EEG showed diffuse 3- to 4-Hz slowing,
while the single-lead ECG monitor showed prolonged

pauses in QRS complexes of 7 to 15 seconds (figure, B).
Awake and asleep interictal EEG was otherwise normal.
Her blood glucose was .90 mg/dL in both instances.
The patient was transferred to a cardiology unit.

Questions for consideration:

1. What is the most likely diagnosis?
2. Would you order any further tests?
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SECTION 4

A tilt table test is often used to diagnose dysautono-
mia or syncope. It tests for causes of syncope by at-
tempting to reproduce syncope by having the
patient lie flat on a special table or bed that creates
changes in posture from lying to standing. Continu-
ous ECG and noninvasive blood pressure monitoring
are used throughout the test.7 Our patient underwent
tilt table testing, demonstrating mixed cardioinhibi-
tory and vasodepressor presyncope induced by
upright tilt. A spontaneous 4.3-second pause in the
supine position was noted. Holter monitoring re-
vealed a greater than 12-second cardiac pause with
syncope. Transthoracic echocardiography and over-
night oximetry were unremarkable. Symptomatic
bradycardia was diagnosed, and she was dismissed
on 2.5 mg midodrine every 4 hours.

One day after her dismissal, she presented to the
emergency room with recurrence of spells and was
admitted to the cardiology service. On day 1, she

had 3 cardiac pauses in sleep (the longest 14.4 sec-
onds) and a symptomatic 12.5-second pause while
awake. While being evaluated for pacemaker place-
ment, she mentioned to the attending cardiologist
that she had a “swollen lymph node” and asked
whether that had anything to do with her spells.
On examination, a 3-cm tender nodule was palpated
at the angle of the left jaw. Palpation of the mass
produced lightheadedness without heart rate
changes. Contrast CT scanning of the chest and
neck revealed a 2.6-cm enhancing mass at the left
carotid bifurcation, consistent with a carotid body
tumor (CBT) (figure, C). Scattered enhancing pul-
monary nodules were also detected. The neck mass
did not demonstrate 123-meta-iodobenzylguanidine
(MIBG) uptake. Urine metanephrines and dopa-
mine were normal.

Question for consideration:

1. What action would you take at this point?
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SECTION 5

Resection of the left carotid mass was performed. The
tumor was very fibrotic and invaded the carotid artery
wall. Pathology showed a paraganglioma with metas-
tasis to a regional lymph node (figure, D–F). The
tumor was associated with dense fibrosis, lymphatic
space invasion, and invasion around vessels and
nerves. The postoperative course was uneventful,
and she was dismissed 4 days later. Levetiracetam
was discontinued. Subsequently, she received adju-
vant radiation therapy to the left neck. The spells
resolved with no recurrence at 2-month follow-up.

Questions for consideration:

1. What is the final diagnosis?
2. Could anything have helped speed this patient’s

diagnostic journey?

DISCUSSION Paragangliomas are uncommon tu-
mors of chromaffin cells, developing from sympa-
thetic or parasympathetic ganglia.8 Although it is
estimated that less than 10% of paragangliomas are
malignant, in some studies, malignancy rates are as
high as 50%.8 Common sites of occurrence include
the abdomen, chest, mediastinum, and various head
and neck locations including the vagus nerve and
carotid body. Carotid body paragangliomas (also
known as carotid body tumors or CBTs) are rare
neoplasms representing less than 0.5% of all head
and neck tumors.9 They can be hormonally active,
with secretion of catecholamines sometimes resulting
in hypertension and arrhythmia.9 Most CBTs, how-
ever, are nonsecreting, asymptomatic, slow-growing
tumors. When symptomatic, they present with
a slowly enlarging, painless neck mass, which is
often anterior to the sternocleidomastoid muscle at
the level of the hyoid. Other presentations include
neck discomfort, dysphagia, or dyspnea due to the
size of the mass, or hoarseness, dysphagia, or tongue
weakness due to lower cranial nerve involvement
(VII–XII). Syncope as a presenting feature of CBT
is extremely rare.9

CBTs can be a diagnostic challenge for the neurol-
ogist. The diagnostic workup of CBT may involve
one or more of the following: duplex ultrasound scan-
ning, contrast CT of chest and neck, MIBG, MRI,
magnetic resonance angiography, carotid angiogra-
phy, and serum and urinary catecholamine level
assessment. When CBT is suspected, screening for
catecholamines or their metabolites is important, for
guiding management, ensuring hemodynamic stabil-
ity, and detecting recurrence after resection.8 Surgical
removal remains the only curative therapy for the
majority of cases.9 Adjuvant radiotherapy is recom-
mended in cases of incomplete resection and in

malignant paraganglioma.8 Overall prognosis is quite
good with complete surgical resection. However,
malignant paragangliomas have less than a 50% 10-
year survival rate.8

Our patient’s tumor showed no evidence of hor-
monal activity, with normal urine metanephrines and
catecholamines. The symptomatic bradycardia is
thought to have been due to traction on the carotid
body by the mass, stimulating the carotid barorecep-
tor reflex and resulting in increased vagal stimulation
of the heart.9 In addition to highlighting CBT as an
uncommon cause of syncope masquerading as epilep-
tic seizures, this case demonstrates the importance of
the physical examination. While listening for carotid
bruits is a part of most neurologists’ repertoire, careful
attention to the appearance of the neck itself might
have hastened the diagnosis.
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