
Case report. A 55-year-old woman, with no personal history of
atopic disorders, had a 20-year history of severe PD, currently
treated with high doses of L-dopa/carbidopa, L-dopa/benserazide,
ropinirole, and amantadine. She was given continuous subcutane-
ous apomorphine infusion for intractable motor fluctuations and
dyskinesia. After 5 weeks of treatment, while on permanent infu-
sion at a dosage of 1 mg/h, a dramatic reduction of dyskinesia and
“off ” periods allowed complete discontinuation of ropinirole and a
dose reduction of L-dopa by 50%. However, apomorphine treat-
ment was complicated by the appearance of multiple, painful sub-
cutaneous nodules measuring up to 15 cm in diameter at all
infusion sites, starting 14 days after introduction of the drug. A
skin biopsy revealed severe eosinophilic panniculitis (figure) with
tissue necrosis (not shown), as previously described.3 She also
developed an exanthematous maculopapular eruption of the trunk
after 16 days of treatment, which resolved with application of
topical corticosteroids. The peripheral blood eosinophil count pro-
gressively increased from day 5, reaching values �2,000 � 106

cells/L since day 22, with a maximum of 2,739 � 106 cells/L at day
42 (normal upper limit, 500 � 106 cells/L). Oral prednisone (60 mg
daily) was then added, leading to a considerable but insufficient
reduction of eosinophilia (1,368 � 106 cells/L). Serum levels of
eosinophil cationic protein, an inflammatory and cytotoxic media-
tor released from activated eosinophils, were highly elevated
(�200 �g/L; normal, �12). Total serum immunoglobulin (Ig) E
levels were normal. Skin prick tests, intradermal skin tests with
the infused apomorphine preparation (to detect drug hypersensi-
tivity of the immediate type), and a lymphocyte proliferation test
(to detect drug-specific lymphocyte responsiveness) remained neg-
ative. Other common causes of hypereosinophilia, including para-
sitosis, hematologic, neoplastic, and vasculitic disorders, and
allergy to other drugs, were ruled out by appropriate tests. No
signs of internal organ involvement, particularly of the lung,
heart, or gastrointestinal tract, were found. Liver function re-
mained normal. Despite a reduction of the blood eosinophil count
with prednisone, apomorphine was ultimately stopped 59 days
after its introduction because of the potentially deleterious effects
of chronic hypereosinophilia. The eosinophil blood count normal-
ized shortly thereafter.

Discussion. This patient developed severe eosinophilic pan-
niculitis at the infusion sites, a transient skin rash, and a highly
elevated and persistent blood eosinophil count. The mechanism of
these reactions is unclear. The large number of eosinophils in the
skin biopsy and the abundance of eosinophils in the blood suggest
a systemic rather than a local reaction, which may be related to
an allergic reaction despite the negative allergy workup. Another
hypothesis involves the direct stimulation of pituitary dopamine
receptors by apomorphine, as observed in rats not only with apo-
morphine but also with other dopamine agonists and with L-dopa.4

If this were the case, however, hypereosinophilia would have long
been reported with other dopaminergic agents and in this patient
would have occurred previously.

Chronic blood hypereosinophilia is potentially dangerous be-
cause of infiltration and damage of internal organs, particularly
the heart and lungs. Severe eosinophilic reaction necessitating
apomorphine withdrawal appears to be exceptional, despite its
large use in Europe, Canada, and other countries for at least two
decades. Another explanation is that this complication may have
been underestimated because blood counts are not routinely per-
formed in this situation. With the recent approval of intermittent
apomorphine injections for PD in the United States, as well as the
consequent increase of the number of patients treated with apo-

morphine, we anticipate that this adverse effect may be more
frequently recognized, although nodules appear less problematic
with intermittent than continuous therapy.2,5 We conclude that
patients with PD treated with subcutaneous apomorphine infu-
sions should be followed with repeated differential white blood
counts.
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Clipping the Eagle’s wings: Treatment of an
unusual cause of transient cerebral ischemia

Panayiotis N. Varelas, MD, PhD; Grant Sinson, MD;
Scott Rand, MD, PhD; and Diane Book, MD

Transient monocular blindness (TMB) associated with hemi-
spheric TIA is indicative of internal carotid artery (ICA) occlusive
disease and an increased risk for stroke.1 However, not all cases of
TMB or TIAs reflect intraluminal ICA pathology. We present a
patient who had recurrent, stereotypical TMB and hemispheric
TIAs from an elongated styloid process compressing the extracra-

nial portion of the ICA, leading to intermittently decreased cere-
bral blood flow.

Case report. A previously healthy 38-year-old right-handed
woman was examined for a 14-month history of recurrent spells,
consisting of sudden left eye “graying out,” followed by right arm,
then right leg heaviness and “shaking,” dysarthria, and a feeling
of fainting. Symptoms occurred once or twice every 2 to 3 months
initially, increasing to three per month. Episodes lasted up to 1
minute and resolved in reverse order. Left head rotation while
reaching with her arms was identified as a trigger. Four-vessel
cerebral angiography revealed a tortuous left ICA at the mid and
distal neck segments and absence of right A1 segment and left
posterior communicating artery. A skull base CT revealed bilater-

Figure. The histologic pattern of the skin biopsy exhibits
lobular and septal panniculitis with massive diffuse eosin-
ophil infiltration (insert shows that approximately two-
thirds of the infiltrating cells are eosinophils).
Hematoxylin-eosin stain, original magnification �40.
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ally elongated (~4 cm) styloid processes. During bilateral transcra-
nial Doppler (TCD) monitoring of the distal middle cerebral artery
(MCA), while the patient was standing with the head turned left
and the left arm extended, a sudden 72.5% mean cerebral blood
flow velocity decrement (from 80 to 22 cm/s) occurred only in the
left MCA (figure). The patient became unresponsive and collapsed
to the floor. She recovered consciousness on head repositioning.
No emboli or change in pulse or blood pressure was detected
before and after the episode. After surgical shortening of the 4-cm
left styloid process via a cervical incision under general anesthe-
sia, symptoms resolved for a follow-up period of 10 months. On
repeat TCD monitoring, there were no positional flow changes.

Discussion. Styloid process syndrome, or Eagle syndrome,2

involves mechanical irritation or compression of surrounding neu-
ral or vascular structures by an elongated styloid process. The
normal styloid process is up to 3 cm long. An elongation occurs in
4 to 7.3% of the general population.3 The highest incidence of
symptoms is in those aged 30 to 49 years and is more frequent in
women.3,4

Eagle described two distinct groups of patients. In the classic
styloid process syndrome, patients report dull, nagging pain in the
pharynx radiating into the mastoid area, often after tonsillectomy.
In the styloid process–carotid artery syndrome, patients complain
of carotidynia, intermittent frontotemporal headaches, otalgia,
tinnitus, or syncope.2,5 The implicated mechanisms are compres-
sion of the neighboring vascular or nerve structures6 or dissection
of the vessel wall.7 Diagnosis of the syndrome is supported by
inducing symptoms with direct palpation of the elongated styloid
process through the tonsillar fossa. Radiographic studies, such as
lateral plain films of the skull or CT of the skull base with three-
dimensional reconstruction,5 can demonstrate the styloid process
length. Surgical excision of the styloid process via neck incision is
the preferred treatment in the majority of cases.5,6

Our patient had symptoms of presyncope and ophthalmic and
left hemispheric TIAs associated with head position. However, she
had never experienced syncopal episodes before the TCD test. The
major reduction in the left MCA blood flow velocity with forced
head turn probably represents an extreme situation, masking
milder left hemispheric and ophthalmic positional ischemic symp-
toms. We suggest that her incomplete circle of Willis played a

crucial role in developing her focal symptoms. The left carotid
territory was isolated from the right side because of an absent
proximal anterior cerebral artery segment and from the left poste-
rior circulation because of an absent posterior communicating ar-
tery. With mechanical compression of the left cervical carotid by
the styloid process, her left carotid territory became hemodynam-
ically deficient. The clinical and sonographic resolution after sur-
gical excision of the styloid process is indicative of ICA
decompression. A limitation of our report is that CT angiography
of the neck with head rotation, which may have shown the ana-
tomic relation between the styloid and the ICA,7 was not
available.
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Figure. (Left) Sagittal CT of the head and neck showing abnormal elongation of the left styloid process (white arrow).
(Right) Bilateral transcranial Doppler monitoring of the distal middle cerebral arteries (MCAs). There is an abrupt de-
crease in blood perfusion by head turning to the left in the left MCA (bottom spectral display) but not in the right MCA
(top spectral display).
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