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Herpes zoster in the ophthalmic branch of the
trigeminal ganglia obscuring cavernous sinus
thrombosis due to Streptococcus constellatus
subsp. constellatus
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Background: Herpes zoster ophthalmicus (HZO) is an infectious disease that results from
the reactivation of latent varicella zoster virus in the ophthalmic branch of the trigeminal
ganglia. HZO manifests with herpes zoster-like symptoms such as rash with or without signs
of ocular involvement. Cavernous sinus thrombosis (CST) is a life-threatening condition ac-
companied by signs and symptoms involving the eyes and the cranial nerves.

Case: We report a case of septic cavernous sinus thrombosis (caused by Streptococcus
constellatus subsp. constellatus) which was masked by the simultaneous occurrence of
HZO in this patient, resulting in delayed diagnosis.
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Herpes zoster is a common disease affecting approxi-
mately one in three people [1], in which the varicella zoster
virus (VZV) in the dorsal root ganglion of the nerve is reac-
tivated. Herpes zoster that appears in the ophthalmic (V1)
branch of the trigeminal ganglia is called herpes zoster
ophthalmicus (HZO). Signs and symptoms of HZO are sim-
ilar to herpes zoster along with ocular manifestations, in-
cluding eye pain, poor vision, photophobia, and others [2].

Cavernous sinus thrombosis (CST) is the formation of a
blood clot in the cavernous sinus and is associated with a
high mortality rate [3-6]. CST can be of two types. Septic
CST is caused by an infection whereas, aseptic CST is usu-
ally associated with trauma, surgery, or vascular. CST is a

life-threatening condition; therefore, prompt diagnosis and
treatment are necessary. Signs and symptoms of CST in-
clude fever, headache, and ocular findings, such as perior-
bital swelling, ophthalmoplegia, and others [3-6]. These
signs and symptoms are similar to those of HZO.

We report a case of septic CST discovered after blood
culture and magnetic resonance imaging (MRI) were per-
formed on a patient who was transferred to our hospital for
treatment of HZO and had continuous fever, headache,
and blurred vision. The study was approved by the Institu-
tional Review Board of the Presbyterian Medical Center
(no. E2018-023).
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CASE REPORT

A 44-year-old man was brought to a primary care hospi-
tal with a rash and vesicle on the left side of his forehead
since 3 days. Moreover, he had a headache since 6 days.
Serologic tests for VZV (immunoglobulin M [IgM] and im-
munoglobulin G [IgG]) were conducted using the en-
zyme-linked immunosorbent assay in the primary care
hospital. The patient tested positive for VZV IgG and IgM.
He was diagnosed with HZO, and treated with antiviral
drugs and analgesics. Before hospitalization, he had con-
tinuous fever (38°C and higher). After three days of hospi-
talization, the patient presented with worsening of left-sid-
ed frontal headache, nausea, blurred vision, and diplopia.
He was transferred to our hospital for further evaluation
and treatment.

The patient was alert but febrile (38.3°C) when he arrived
at our hospital. There was no marked facial or periorbital
swelling, except for the crust on his forehead. The cardio-
pulmonary and neurological findings were normal. His
heart rate, blood pressure, and respiratory rate were 78
beats/min, 110/60 mmHg, and 20 breaths/min. An oph-
thalmologist examined his eyes and the visual acuity was
6/12 bilaterally. There were no abnormalities in the ocular
tissues (cornea, conjunctiva, sclera, uvea, or retina) and no

visual field defects. We suspected that his horizontal diplo-
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pia and lateral rectus muscle paresis in the left eye were
because of 6th cranial nerve (abducens nerve) palsy. There
was no evidence of infection in the facial region (except
HZ0), respiratory tract, urinary tract, or on the skin. Thus,
the study focused on fever and cause of 6th cranial nerve
palsy.

The white blood cell count was normal (10,100 mm?),
but the erythrocyte sedimentation rate (120 mm/h) and
C-reactive protein level (10.17 mg/dl) were elevated. Blood
culture was performed; however, the patient did not pro-
vide consent for a cerebrospinal fluid (CSF) analysis. The
brain MRI revealed lateral bulging and irregular marginal
enhancement in the cavernous sinus, which is consistent
with bilateral CST and superior ophthalmic vein thrombo-
sis (Fig. 1).

We admitted the patient to the intensive care unit and
asked a neurologist and an infectious medicine doctor to
assist with the treatment. Patient’s history was taken again
and he was kept under observation during the course of
the treatment. Although he had no medical history of dia-
betes mellitus, hypertension, or etc., he did undergo dental
treatment about 3 months ago and had experienced pain
in the left maxillary area approximately 1 month ago. Given
the dental history, high body temperature, and aggravated
symptoms, we started his antibiotic treatment despite the
antiviral treatment that he had received at the primary care
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Fig. 1. Both superior ophthalmic veins presenting with engorgement and thrombus in the posterior region (A: axial, B: coronal view).
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HZO with cavernous sinus thrombosis

hospital. Second-generation cephalosporin was adminis-
tered until we received his blood culture results. Strepto-
coccus constellatus subsp. constellatus was detected in the
blood culture, therefore we switched from cephalosporin
to clindamycin. We performed echocardiography to detect
sings of infective endocarditis; however, it did not reveal
any special findings. Antithrombotic therapy was per-
formed with low molecular weight heparin. After 7 days of
treatment in the intensive care unit, the symptoms im-
proved, and the patient was discharged after being trans-
ferred to the general room. No complications were ob-
served during one year of follow-up since the patient was
discharged.

DISCUSSION

Herpes zoster is frequently encountered in primary care
hospitals. The lifetime risk of herpes zoster is estimated to
be about 30% and, HZO appears in 20% of these cases, with
risks in about 1-4% throughout life [1,2]. Herpes zoster pa-
tients complain of systemic symptoms of influenza-like ill-
ness, such as fatigue, malaise, and low-grade fever, prior to
the development of a unilateral rash. A rash and a vesicle
characteristically appear along the nerve segment where
the virus reactivates, but like zoster sine herpete, the occa-
sional skin lesions do not appear. HZO presents with the
general symptoms of herpes zoster infection and the erup-
tion of vesicle and cluster of papules in the trigeminal
nerve dermatome divisions located on the forehead, upper
eyelids, eyes, and nose. Ocular manifestations may occur,
including ptosis and swelling, injected appearance, pete-
chial hemorrhage in the conjunctiva, keratitis and scarring
ulcer in the cornea, uveitis, and acute retinal necrosis. In
addition, patients with HZO may manifest symptoms of
optic neuritis, swelling, edematous optic nerve, and oculo-
motor palsy [1,2]. The ocular symptoms in HZO can be ex-
plained by the inflammation of the ocular nerve through
cavernous sinus caused by the reactivation of VZV in the
trigeminal ganglion.

The signs and symptoms of VZV primary infection, also
known as chicken pox, are attributed to vasculopathy,
which may manifest in the form of transient ischemic at-
tacks, ischemic or hemorrhagic stroke, aneurysm, sinus
thrombosis, giant cell arteritis, and granulomatous aortitis.
CST is a type of cerebral venous sinus thrombosis (CVST).
The CVST is mostly reported in pediatric patients with VZV

primary infection accompanied with purpura fulminans.
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By contrast, the VZV primary infection is rare in adults and
has more severe symptoms [7-9]. Herpes zoster, that is re-
activation of VZV, has no reported cases of CVST. Herpes
zoster is, however, a risk factor for stroke and myocardial
infarction. Moreover, the incidence of stroke increases in
patients who have a history of HZO [10].

Cavernous sinus is connected to the dural venous sinus
in the midline of the skull with direct or indirect nasal, eth-
moidal, and sphenoidal sinus veins. CST may be septic or
aseptic. Causes of aseptic CST are trauma, surgery, hema-
tological disorder, malignancy, or it could be idiopathic in
origin [5]. Septic CST occurs because of the infection
spreading through the ethmoidal or sphenoidal sinuses, or
from teeth, ear, or orbit through the venous system. Septic
CST is more common than aseptic CST [3,5]. In the current
study, the patient’s blood culture detected Streptococcus
constellatus subsp. constellatus, which belongs to the
milleri group. Streptococci in this group are part of the resi-
dent flora of the oral cavity and the respiratory tract. How-
ever, they may cause suppurative and deep-seated infec-
tions via the venous system. The incidence of CVST is less
than 1% of all strokes [4]. The exact incidence rate of CST is
not known, but it is rare like CVST. Infection, pregnancy,
receiving oral contraceptives, thrombophilic disorders, and
obesity could contribute to increased CST risk. CST is a
life-threatening condition [3-6]. Although the symptoms of
CST may vary, in most cases, the symptoms appear in rela-
tion to the anatomical structures near the cavernous sinus,
such as cranial nerves, orbit, and eyes, because their ve-
nous drainage is in the cavernous sinus. Typical symptoms
of CST are headache, unilateral periorbital edema, photo-
phobia, and bulging eyeballs. In addition, involvement of
the cranial nerve may result in palsy or sensory nerve inju-
1y, such as sensory deficit of the ophthalmic and maxillary
branches of the 5th cranial nerve [3-6].

The signs and symptoms of HZO and CST are similar. In
addition, HZO can cause vasculopathy, such as transient
ischemic attacks and ischemic or hemorrhagic stroke [7].
In our patient, skin lesions occurred at the trigeminal nerve
V1 site, three days before the visit, as seen in cases of HZO,
along with fever and myalgia. The patient was diagnosed
with HZO in the primary care hospital and was treated ac-
cordingly. However, even after the treatment, he had per-
sistent headache and high fever and was transferred to our
hospital to rule out meningitis and stroke. The patient did not
provide consent for a CSF study, but blood culture was per-

formed because of high fever, and CST was confirmed on
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MRI. The preceding dental treatment may have been the
cause of CST in this patient.

Herpes zoster-associated vasculopathy is treated with
antiviral agents. However, infectious CST is treated with
high-dose antibiotics. CST has a high mortality rate; there-
fore, prompt treatment is necessary. We started the treat-
ment for CST immediately while continuing, the HZO
treatment. HZO misdiagnosis may delay the diagnosis of
CST because vasculopathy makes it difficult to differentiate
the symptoms of CST and HZO. If high fever, severe head-
ache, and eye symptoms are observed with HZO, the pa-
tient history should be accurately evaluated to exclude CST
by performing not only CSF analysis but also MRI, blood
culture, etc.

In conclusion, CST is a life-threatening condition and its
diagnosis may be obscured by HZO. Therefore, prompt di-
agnosis and treatment are necessary in such cases.
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