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Herpes zoster ophthalmicus followed by contralateral
hemiparesis: report of two cases and review of
literature
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SUMMARY Two patients with herpes zoster ophthalmicus and contralateral hemiparesis aredescribed, and their findings compared with 49 patients previously reported. These patientspresented with delayed contralateral hemiparesis approximately seven weeks after the onset ofherpes zoster ophthalmicus. Most patients had evidence of infarction of the ipsilateral middlecerebral artery by angiography or by CT scan. Cerebrospinal fluid pleocytosis and elevatedprotein commonly were found. Twenty per cent of the reported patients died, but they were olderthan the patients who survived and predisposed to have diffuse CNS lesions. The pathogenesis ofthis syndrome is thought to be due to direct viral invasion of the blood vessel wall with resultingangiitis. Further studies need to be performed to clarify the role of specific antiviral therapy oranti-inflammatory agents in treating this complication of herpes zoster.

Involvement of the ophthalmic branch of the trigem-
inal nerve by herpes zoster is often complicated by
local spread to the eye, post-herpetic neuralgia, and
a variety of neurological problems including cranial
nerve palsies, meningoencephalitis, and, less com-
monly, contralateral hemiparesis.'-3 Although the
first case of herpes zoster ophthalmicus followed by
contralateral hemiparesis was described by Dumery
in 1896,4 this unusual complication has been
reported with increasing frequency in the last few
years.4-40 We have recently evaluated two cases of
herpes zoster ophthalmicus followed by contralat-
eral hemiparesis and have reviewed 49 other cases
from published reports. The clinical presentation,
patient characteristics, methods of diagnosis, and
pathogenesis are discussed.

Case reports

CASE I
A 42-year-old white male with a history of chronic renal
failure was admitted in August, 1982 for evaluation of
herpes zoster of the right ophthalmic branch. One year
prior to admission, he underwent a second renal transplant
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and was on azathioprine and prednisone at the time of
admission. The patient received adenine arabinoside (Vid-
arabine) 600 mg intravenously but shortly thereafter
developed a high fever, chills, nausea, and vomiting, and
the medication was discontinued. At the time of discharge,
he complained of double vision," and was found to have a
right superior oblique palsy.
At home he became somnolent, increasingly depressed,

and had memory lapses. Five days prior to his next admis-
sion and approximately 30 days after the onset of herpes
zoster, he developed ataxia. On readmission, he was mildly
somnolent. Ophthalmological examination revealed a right
iritis. EEG showed diffuse slowing without lateralisation.
CT scan of the head was normal. Over the next two weeks
his mental status improved and he was discharged with
pain medications and local eye care.
On the night of his third admission in late October 1982,

approximately ten weeks after the onset of his herpes zos-
ter, he experienced sudden onset of left arm incoordina-
tion, drooping of the left corner of the mouth, numbness of
the left side of the body, and left foot weakness. On admis-
sion, he was somnolent but oriented. Marked left face, arm
and leg weakness was present. The deep tendon reflexes
were normal, but there were bilateral plantar extensor
responses. Except for hypoaesthesia in the distribution of
the right ophthalmic branch of the trigeminal nerve, there
were no sensory deficits. The CSF was clear with one red
blood cell and two mononuclear cells/mm.3 CSF protein
was 67 mg/dl and glucose 52 mg/dl (serum glucose 91 mg/
dl). CT scan on admission showed an area of lucency at the
right caudate nucleus and four days later the lucency was
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Zoster and contralateral hemiparesis
more prominent, with additional areas of lucency in the
posterior and anterior internal capsule on the right. EEG
showed mild slowing without lateralisation.
There was gradual improvement in motor function,

speech and right eye vision during the hospitalisation. His
post-herpetic neuralgia responded transiently to imip-
ramine and pain medications. He was discharged after two
weeks with moderate left-sided weakness, moderate dysar-
thria, and mild diplopia. CT scan in January, 1983 showed
resolution of the anterior internal capsule lesion, and in
March, 1983, a CT scan was normal. He underwent
neurectomy of the supra-orbital branch of the right trigem-
inal nerve in March of 1983 for intractable neuralgia. His-
tological examination of the specimen, which also con-
tained a small artery, revealed normal tissue without evi-
dence of inflammation.

CASE 2
A 62-year-old black male with chronic lymphocytic
leukaemia of 2 years duration was admitted in July, 1978
for evaluation of herpes zoster of the right ophthalmic
branch beginning 5 days prior to admission. Intermittent
chemotherapy (Leukeran) was given over the preceding
two years; the last course being two months prior to admis-
sion. On admission, vesicular lesions were seen in the dis-
tribution of the ophthalmic division of the right trigeminal
nerve and on the right upper palate. Neurological examina-
tion was normal. Shortly after admission, the patient's
temperature rose to 103°F, and his white cell count was
57,000 (99% lymphocytes)/mm3. Brain scan and CT scan
were normal. CSF was obtained on the third hospital day
and contained 38 white blood cells (41% polymorphonuc-
lear, 59% mononuclear cells), protein of 141 mg/dl, and
glucose of 61 mg/dl. On the third hospital day, papulo-
vesicular lesions were noted on the trunk and extremities.
Three days later, an incomplete right third cranial nerve
palsy and complete right sixth cranial nerve palsy were
ncted. Lumbar puncture was repeated on the seventh hos-
pital day and revealed 15 white blood cells (22% polymor-
phonuclear, 78% mononuclear cells) and a protein of 62
mg/dl. Cell block for leukaemic cells was negative. On the
final three days of hospitalisation, the patient was noted by
his family to have intermittent confusion, but he was dis-
charged after 23 days in hospital.

His second admission was approximately 12 weeks after
the onset of herpes zoster ophthalmicus. Eight days prior
to admission, he noted gradual onset of left-sided weak-
ness. On admission, he was alert and oriented, with slightly
dysarthric speech. A central left facial palsy and left sixth
cranial palsy were present. He had a left hemiparesis and
left homonymous hemianopsia. No papilloedema was
observed. Laboratory studies on admission revealed a
haematocrit of 24% and a haemoglobin of 7-3 g/dl.
Because of an associated auto-immune haemolytic
anaemia, he was begun on prednisone, 60 mg per day, as
well as Leukeran, 6-8 mg per day. Lumbar puncture on the
third day of hospitalisation revealed 16 white blood cells
(89% mononuclear cells)/mm3 and a protein of 79 mg/dl.
CT scan showed a large area of lucency in the distribution
of the right middle and posterior cerebral arteries. Two
days later the patient became lethargic and at that time the
CT scan showed mass effect with a shift to the left. Dysart-
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hria and left central facial palsy improved, but hemiparesis
persisted. Because the auto-immune haemolytic anaemia
was poorly controlled the daily dose of prednisone was
increased to 100 mg. On the twenty-second hospital day,
he became febrile and markedly lethargic. He had
Cheyne-Stokes respirations, small unreactive pupils, and
bilateral plantar extensor response. CT scan was compat-
ible with uncal herniation. After receiving intravenous
mannitol he became alert. The prednisone was reduced to
35 mg a day and after a course of Leukeran, the autoim-
mune anaemia stabilised and he was discharged five weeks
later.

Review of literature

Fifty-one cases for which there is adequate informa-
tion are included in our review.4-40 However, sev-
eral other patients are not included because of the
limited information that was provided.4'42 The mean
age of the reported patients with herpes zoster
ophthalmicus-contralateral hemiparesis was 58- 1
years with a range of seven to 96 years (table). The
mean age among the women was 62-5, and among
men 54-6. More than 75% of the patients were be-
tween the ages of 40 to 75 years. There were 29 men
and 22 women. The average interval between the
onset of herpes zoster ophthalmicus and that of con-
tralateral hemiparesis was 7-3 weeks, with a range of
one week to six months. Thirty patients had herpes
zoster ophthalmicus on the left side and 21 on the
right. Only 14 patients (28%) had an underlying
condition: six were undergoing or recently had
undergone chemotherapy for maligancies (lym-
phosarcoma, prostatic cancer, chronic lymphatic
leukaemia (2 patients), breast cancer, and colon
cancer); eight had noncancerous conditions (renal
failure, rheumatoid arthritis, chronic alcoholism,
diabetes mellitus, pancreatitis, myasthenia gravis,
and pulmonary sarcoidosis).

Clinical course
Twenty-four patients (47%) exhibited diffuse CNS
symptoms following the onset of herpes zoster
ophthalmicus-fifteen at or following the onset of
contralateral hemiparesis, nine prior to contralateral
hemiparesis. These symptoms included stupor, som-
nolence, general disorientation, confusion, and/or
memory deficits. Among the latter nine patients,
three had disseminated zoster between the onset of
herpes zoster ophthalmicus and contralateral
hemiparesis. One patient had disseminated zoster
without diffuse CNS symptoms prior to the onset of
contralateral hemiparesis. Documented seizures
were rarely recorded in these patients.
Ten patients (20%) in this series died during or

shortly after hospitalisation for contralateral
hemiparesis; two had disseminated zoster. Nine of
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the ten who died had diffuse CNS symptoms during
the course of their illness. One had chronic lympha-
tic leukaemia, one had lymphosarcoma, and one had
breast cancer. Fifteen of the 16 patients with aphasia
had herpes zoster ophthalmicus on the left side.
Cerebellar signs were among the presenting symp-
toms in three patients.

Cerebrospinal fluid findings
The CSF, which was obtained from 40 patients, was
abnormal in 28 patients during the course of their
disease (table). The CSF was "normal" in 12
patients, but was obtained usually only once.
Twenty-one patients had abnormal CSF at the onset
of contralateral hemiparesis or shortly thereafter.
Seven patients had abnormal CSF prior to the onset
of contralateral hemiparesis. Of these seven, three
had disseminated zoster prior to contralateral
hemiparesis (two died), the four others had diffuse
CNS symptoms prior to contralateral hemiparesis.
Typically, the CSF had elevated white blood cells
(range 0-1200), elevated protein (range 48 to 445
mg/dl), and normal levels of glucose. Mononuclear
cells predominated. One patient28 reportedly had
1200 polymorphonuclear leucocytes/mm3. Hypo-
glycorrhachia was reported in only two patients.

Radiographic studies
Angiograms were performed in 20 patients (table).
Only one was interpreted as "normal" but was done
ten months after herpes zoster ophthalmicus and in
the early years of this procedure. Fifteen of the 19
abnormal angiograms showed ipsilateral segmental
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constrictions and dilatations or local stenosis or
occlusion of the middle cerebral artery. Four
showed involvement of the ipsilateral internal
carotid artery, one with internal carotid artery
aneurysm, five had involvement of the ipsilateral
anterior cerebral artery, one had involvement of the
ipsilateral posterior cerebral artery, and one had
involvement of the contralateral anterior cerebral
artery.
CT scans of the head were performed on 23

patients (table). Three were interpreted as "nor-
mal" but were not repeated after the onset of con-
tralateral hemiparesis. Of the abnormal scans, three
were normal at the onset of contralateral
hemiparesis but later became abnormal. Seventeen
were abnormal at the onset of contralateral
hemiparesis. Ipsilateral involvement only was
detected in 16 patients. Seven of those had infarcts
at the internal capsule (posterior or anterior). The
lesions in the remaining nine patients were
described less specifically as "hemispheric," at the
"distribution of the middle cerebral and posterior
cerebral arteries," and in the occipital, frontal, or
parietal lobe. Three patients had radiographic evi-
dence of bilateral involvement-one with bilateral
basal ganglia involvement, another with bilateral
caudate lesions, and one with bifrontal lesions. One
patient exhibited contralateral involvement (occipi-
tal lobe, 6 5 months after herpes zoster ophthal-
micus).

Pathology
Histological examination was performed on speci-

Table Clinical characteristics, laboratory and non-invasive diagnostic studies in 5I patients with herpes zoster
ophthalmicus and contralateral hemiparesis*

No. AbnormallNo. tested (%o) Range Mean

Study population:
Age (years) 7-96 58 1
Interval from herpes zoster ophthalmicus - 1-24 7-3

to contralateral hemiparesis (wks.)
Clinical characteristics:

Aphasia 16/51 (31)
Encephalopathy 24/51 (47)
Underlying disease 14/51 (27)
Death 10/51 (20) - -

Laboratory results:
Cerebrospinal fluidt
WBC 26/31 (84) 0-1200 46t
Protein 22/38 (58) 30-445 90
Glucose 3/36 (10) 30-203 68

Angiography§ 19/20 (95)
CT Scanli 20/23 (85)

*Besides our two patients, the other cases are reported from references 4-40.
tMost CSF samples were obtained at or shortly after onset of CH.
tIn calculating the mean, one patient (ref. 28) has been omitted because of WBC of 1200 which were predominantly polymorphonuclear
leucocytes. Differential white blood cell counts revealed predominantly mononuclear cells in most other cases. Normal CSF protein values
are 14-45 ,ug/dl. Normal CSF glucose values are 44-100 ,g/dl.
§ 15 of 19 abnormal angiograms showed ipsilateral constrictions or occlusion of middle cerebral artery.
|plpsilateral findings in 16 of 20 tested.

P
rotected by copyright.

 on M
ay 22, 2023 by guest.

http://jnnp.bm
j.com

/
J N

eurol N
eurosurg P

sychiatry: first published as 10.1136/jnnp.48.2.122 on 1 F
ebruary 1985. D

ow
nloaded from

 

http://jnnp.bmj.com/


Zoster and contralateral hemiparesis
mens from fourteen patients, nine at necropsy, five
via temporal artery biopsy or brain biopsy. Necrotis-
ing granulomatous angiitis of small and medium
meningeal and cerebral arteries were a characteristic
finding.92939 Ipsilateral cerebral infarcts were also
documented in several patients.5 18 21 36
Temporal artery biopsies were performed in two

patients.2230 The first, who had a palpable, tender
temporal artery during the onset of contralateral
hemiparesis, was found to have lymphocytic and
plasmacytic infiltrate of all layers of the vessel, along
with minimal intimal proliferation. Temporal artery
biopsy in the other patient, however, revealed only
arteriosclerosis. In one patient,34 temporal lobe and
meningeal biopsies .were performed and were nor-
mal. Temporal lobe biopsy in another patient38
revealed meningeal inflammation but no cerebral
vasculitis or encephalitis. Occipital lobe biopsy in
another patient3" was normal.

Discussion

Various mechanisms for the pathogenesis of herpes
zoster ophthalmicus-contralateral hemiparesis have
been proposed. Gordon and Tucker" suggested the
lesion was vascular in origin with a localised
haemorrhage or destructive focus affecting the
pyramidal tract. Cope and Jones8 believed that the
contralateral hemiparesis was the result of direct
invasion by the virus into the pyramidal tract. In
1959, Cravioto and Feigin43 provided the first
description of a condition they termed
"granulomatous angiitis of the CNS." They
described the "proliferation of various mesenchymal
cells in the intima, the adventitia, or in all layers of
the vessel wall. Giant cells or foreign-body types
were prominent." However, Kolodny et al'5 pro-
vided the first description of herpes zoster
ophthalmicus-contralateral hemiparesis with
granulomatous angiitis of the CNS on necropsy.
Rosenblum and Hadfield"8 described another
patient with herpes zoster ophthalmicus-
contralateral hemiparesis and granulomatous
angiitis. Both these last patients had disseminated
herpes zoster prior to contralateral hemiparesis and
a clinical picture of meningoencephalitis.
Linnemann and Alvira" provided the first evi-

dence for viral particles in the outer vessel walls in a
patient who had herpes zoster ophthalmicus, dis-
seminated herpes zoster, and meningoencephalitis
with granulomatous angiitis at necropsy. They sug-
gested that the granulomatous angiitis of the CNS
resulted from direct viral invasion of blood vessels,
perhaps by contiguous spread from cranial nerves.
MacKenzie et al, 32 proposed that virus spread, prob-
ably via vascular branches of the ophthalmic dis-
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tribution of the trigeminal nerve, was the likely
pathogenesis. They described the characteristic
angiographic findings in this condition.
Doyle et al,36 found viral inclusion bodies in

smooth muscle cells of cerebral vessels in a patient
who died after herpes zoster ophthalmicus-
contralateral hemiparesis. This patient, in contrast
with the other patients" 18 did not have disseminated
herpes zoster, herpes zoster meningocencephalitis,
or predisposing conditions for herpes zoster. The
histologic findings were not those of granulomatous
angiitis as classically described by Cravioto and
Feigin.43 The involvement of the trigeminal gang-
lion, middle cerebral artery, and tributaries of the
middle cerebral, anterior cerebral and basilar
arteries, lend support to the proposition of direct
viral spread along branches of the ophthalmic divi-
sion of the trigeminal nerve to the arterial walls.

Clinically, there appears to be a continuum of
cases of herpes zoster ophthalmicus-contralateral
hemiparesis with "pure" herpes zoster
ophthalmicus-contralateral hemiparesis on one end,
and herpes zoster ophthalmicus-contralateral
hemiparesis with meningoencephalitis on the other.
It appears that different clinical variants of herpes
zoster ophthalmicus-contralateral hemiparesis rep-
resent different degrees of cerebral vascular injury
and not distinct, separate entities. Whether the his-
topathology of these extremes is different remains to
be determined.
No proven treatment for herpes zoster

ophthalmicus-contralateral hemiparesis has been
described. Steroids and anticoagulants have been
employed in treating some patients, but the pub-
lished reports have demonstrated variable
results. 12 20253236 Although recent studies with
specific anti-herpes drugs have demonstrated
efficacy in patients with uncomplicated varicella-
zoster infections,45-49 the potential benefit of these
drugs in treating complications such as encephalitis
or granulomatous angiitis is unknown. The apparent
efficiency in limiting dissemination and complica-
tions with early anti-viral therapy in immunocom-
promised hosts suggest that these agents need to be
tested in all patients with herpes zoster ophthal-
micus because of the observed morbidity and mor-
tality.

We thank Dr B Stinebaugh, Dr C Caplovitz, and Dr
S Dinerstein for allowing us to report their patients
in this article. We thank Phyllis Faulkner for sec-
retarial assistance.
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