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Abstract

Objective: Tolosa-Hunt syndrome (THS) is a rare disease characterized by painful unliteral ophthal-
moplegia and headache. THS is caused by granulomatous inflammation of the cavernous sinus, and
its diagnosis is typically made by elimination and exclusion. The characteristic pain can typically be
managed with steroid therapy, but relapses are common. Additional therapy is needed for refractory
or recurrent cases.

Methods: Herein, using the electronic medical record with institutional review board approval, we
report a case of a pediatric patient diagnosed with corticosteroid-dependent THS. The child was ef-
fectively treated with the tumor necrosis factor inhibitor (TNFi), adalimumab. We have reviewed the
THS literature, including 2 adult THS patients who have been successfully treated with intravenous
TNFi, infliximab.

Results: This is the first report in the scientific literature to effectively treat pediatric THS, and also the
first such case to use adalimumab to successfully treat THS.

Conclusion: Adalimumab, a subcutaneous TNFi, appears to be an effective treatment for corticoste-
roid-dependent THS.

Keywords: Tolosa-Hunt syndrome, ophthalmoplegia, pediatric, adalimumab, tumor necrosis factor,
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Introduction

Tolosa-Hunt syndrome (THS) was first described in 1961 by Hunt et al. (1) It is caused by granulomatous
inflammation of the cavernous sinus or the superior orbital fissure. The annual estimated incidence of THS
is rare and has been reported as approximately 1 case per million people each year. It is even more unusual
to encounter THS in pediatric populations (2, 3). The syndrome is characterized by painful ophthalmople-
gia with periorbital or hemicranial pain and can also present with ipsilateral ocular motor nerve palsies,
oculosympathetic paralysis, and sensory loss in the distribution of the ophthalmic or maxillary division of
the trigeminal nerve (3, 4). The criteria for diagnosis as per the International Headache Society (HIS) (3, 5) is
typically used for diagnosing this condition. Here we present a case of THS in a pediatric patient that was
successfully treated with adalimumab. To our knowledge, there have been no published cases of the use of
adalimumab as a therapy for THS in the literature to date.

Case Presentation

An 8-year-old Caucasian female presented to the emergency department with a complaint of severe right
eye pain for one month, right-sided headache for three weeks, and a one week history of blurry/double
vision and right jaw pain. On admission, her clinical examination was notable for severe cranial nerve VI
and VII (CN VI/CN VII) palsy with diplopia on ipsilateral gaze, severe headache, and photophobia. Lumbar
puncture was performed, and cerebrospinal fluid (CSF) showed elevated white blood cells with 78% lym-
phocytes. MRI (Figure 1A) with and without contrast with fat suppression of the orbits was compatible
with a diagnosis of THS with thickening of the right cavernous sinus and a small right internal carotid
artery, and abnormal enhancement of both cavernous sinuses. C-reactive protein, erythrocyte sedimenta-
tion rate, renal function panel, antinuclear antibody, and antineutrophil cytoplasmic antibody assays were
within normal limits. Tuberculosis (TB) purified protein derivative (PPD) test was negative. A brain biopsy
was discussed with the patient’s family to confirm the diagnosis, however, the family declined at the time
due to the high-risk nature of the surgery. The patient was started on a 3-day burst of high-dose steroids
(1 gm methylprednisolone), which resulted in significant improvement in her pain. The patient was transi-
tioned to prednisone 40 mg and discharged after a 4-day hospital stay with instructions to follow-up with
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the rheumatology department and undergo
patching of the right eye for management of
the patient’s diplopia.

Three days later, the patient was readmitted to
the hospital for worsening pain located poste-
rior to the right ear and along her right jaw. Her
CN VI and VIl palsies were unchanged. The fami-
ly reported her compliance with the prednisone
treatment and a several pound gain in weight
since discharge. A repeat MRI showed persistent
dural thickening of the middle cranial fossa, a
cavernous sinus lesion, and subtle enhance-
ment along the right facial nerve and internal
auditory canal. An infectious disease workup
was commenced, and empiric treatment for
TB basilar meningitis was started. Human im-
munodeficiency virus, Rocky Mountain spotted
fever, Bartonella, and rapid plasma reagin were
all found to be negative. The neurosurgery de-
partment was consulted and the patient was
subjected to craniotomy with a dural biopsy.

The biopsy sample showed dural patchy
chronic inflammation with one focus of gran-
uloma formation. Furthermore, rare mycobac-
teria were present. Additional TB workup was
initiated, including gastric samples. The patient
was discharged on pyridoxine, ethionamide,
isoniazid, pyrazinamide, and prednisone. The
TB workup, including PPD, chest radiograph,
blood T-spot testing, polymerase chain reac-
tion (PCR), CSF culture, TB PCR, sputum PCR
with stain and culture, gastric fluid PCR with
stain and cultures all returned as negative.

Nine months following her initial presentation,
the patient was continuing with steroid therapy
and her exam was unchanged from the previous
hospitalization. As the diagnosis was still unclear,
and out of concern that her symptoms may be
secondary to lymphoma or another new neo-
plastic process, a repeat biopsy was planned.

e Tolosa-Hunt syndrome is a rare disorder
characterized by painful unilateral oph-
thalmoplegia and headache.

e The pathology of Tolosa-Hunt syndrome
can reveal granulomatous inflammation
of the wall and septa of the cavernous
sinus or superior orbital fissure.

e Corticosteroids are the first-line thera-
py for Tolosa-Hunt syndrome, but some
cases are refractory.

e Tumor necrosis factor inhibition appears
to be the effective mode of treatment
for corticosteroid-dependent or refrac-
tory Tolosa-Hunt syndrome.
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Biopsy specimen of the right cavernous sinus
dura demonstrated patchy chronic inflammation
composed of lymphocytes (predominantly reac-
tive T-cells) and macrophages (confirmed with
immunostaining). Biopsy showed no definitive
evidence of neoplasia, granulomas, fungi, or my-
cobacterium. The patient was discharged with
continued steroid therapy and close outpatient
follow-up after recovery from surgery.

Approximately T month later, the patient pre-
sented with worsening headache and concern
for new-onset left CN VI palsy concerning for
THS wversus hypertrophic pachymeningitis.
By this time, the patient had been examined
by the rheumatology, neurology, infectious
disease, neuro-ophthalmology, hematology/
oncology, and palliative care departments.
THS is a diagnosis of exclusion, however, giv-
en the patient’s already extensive workup, and
concern for worsening disease despite therapy
with steroids, the decision to treat with steroids
and steroid-sparing immunosuppressive ther-
apy was made. The patient completed a 3-day
course of pulse dose steroid (IV methylpred-
nisolone) and was started on methotrexate
(20 mg subcutaneously every week) and adali-
mumab several days later (40 mg every other
week) to reduce the underlying inflammatory
process. The patient was discharged on pred-
nisone with the goal of tapering during fol-
low-up appointments with the rheumatology
and neurology departments.

Six months later, at the rheumatology fol-
low-up, the patient’s family endorsed improved
headache frequency and intensity. They com-
municated that there had been minimal side
effects with the most recently implemented
treatment regimen. Repeat imaging showed

resolution of cavernous sinus thickening and
an unremarkable MRI (Figure 1B).

Five months after this appointment, the pa-
tient’s family reported that there had been a
confusion with the pharmacy, and the patient
had not received four doses of methotrexate
leading up to the appointment. She continued
to receive her adalimumab as scheduled. On
adalimumab alone, the patient had dramatical-
ly improved. Now 11 years old, she complained
of an occasional headache but the stated
headache severity and duration had improved
greatly as compared to the previous years.
Her CN VI and VII palsies continued to persist,
however, all her extraocular movements were
intact. The decision to stop methotrexate and
continue only with adalimumab was taken.

At the next 6-month follow-up, the patient’s
family reported that the patient missed five of
her doses of adalimumab following her previ-
ous appointment because they that she was
getting better and did not need them. Her
headaches had returned soon after stopping
therapy and were consistent with associated
eye pain and double vision. The family had re-
started adalimumab injections 4 weeks prior to
the 6-month follow-up visit, and the patient’s
symptoms had improved dramatically since re-
suming the medication. The patient reported
some nausea and vomiting, poor appetite, no
fevers, and some abdominal pain daily since re-
suming adalimumab. At the conclusion of this
visit, the patient was given instructions to take
40 mg of prednisone for one week and then
transition to 20 mg for one week in the morn-
ing. Adalimumab 40 mg every other week was
continued and the importance of medication
compliance was emphasized.

Figure 1. a, b. MRI of head. Axial T2 FLAIR SENSE scan from initial presentation demonstrating
dural thickening of the right cavernous sinus (a); Axial FLAIR from two years after initial presen-
tation and following treatment with adalimumab. The scan is unremarkable and demonstrates
the remission of active disease (b).
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Two months later, the patient, now 12 years
old, stated that she had not missed a dose of
adalimumab since her last appointment. She
reported no headache symptoms during the
8 weeks leading up to the appointment. She
denied any eye pain, use of acetaminophen, or
use of non-steroidal anti-inflammatory drugs.
Five months later, the patient was again head-
ache-free, without eye symptoms, and no fur-
ther complaints. She reported excellent com-
pliance with adalimumab treatment without
any noted side effects of therapy.

Discussion

THS is a rare disease caused by granulomatous
inflammation of the cavernous sinus or superi-
or orbital fissure (1). It is ultimately diagnosed
by exclusion as is demonstrated by the exten-
sive workup in our patient. Similar symptoms
can be present in patients with neoplasms,
vascular pathologies, parasellar syndrome, gi-
ant cell arteritis, migraines, and numerous oth-
er causes of painful ophthalmoplegia (4).

The diagnosis is often made using the IHS
definition (5), however, this definition only ac-
counts for paresis of the 3¢, 4" and 6" cranial
nerves despite there being several cases of THS
with involvement of the 5™, 7 and 8" nerves
(6-9). To our knowledge there have only been
two other reported cases of CN VIl palsy in THS
(3, 10). Our patient’s CN VI palsy complied with
the IHS definition and the CN VII palsy was re-
flective of past cases reported.

CSF abnormalities have not been demonstrat-
ed to be helpful in the diagnosis of THS, and a
head MRI is typically utilized as the initial diag-
nostic test to help confirm the diagnosis (3).
MRI studies in the literature have typically shown
soft tissue changes in the cavernous sinus that
can be enhanced with contrast (4, 11, 12). It
should be noted, however, that MRI has limited
specificity and biopsy of the cavernous sinus du-
ral wall is sometimes needed for cases that pres-
ent with rapidly progressive neurologic deficits
and/or are refractory to steroid therapy (4).

Although the evidence for treatment in pediat-
rics is limited largely to case reports and case se-
ries, the presentation and management is simi-
lar to that of adults (3, 13). Corticosteroids have
been the mainstay of treatment in THS, and their
benefit mostly seems to be limited to reducing
periorbital pain (3). It is unclear how beneficial
corticosteroids are in maintaining remission of
the disease or correcting the palsies associated
with THS (4). There have been some reports of
the use of azathioprine, methotrexate, myco-
phenolate mofetil, cyclosporine, infliximab, and

radiotherapy being used as second-line agents
for those with biopsy-proven diagnosis, steroid
dependence, or recurrent flare-ups that are not
well controlled with steroids (2).

Adalimumab is a humanized anti-tumor ne-
crosis factor (TNF) monoclonal antibody which
has demonstrated success in treating many
rheumatologic conditions (both on and off
label), including rheumatoid arthritis, psoriasis,
psoriatic arthritis, Crohn's disease, sarcoidosis,
uveitis, and juvenile idiopathic arthritis (14,
15). While there has been some demonstrated
success with intravenous infliximab (a chimeric
monoclonal antibody against TNF) (16, 17) in
treating 2 adult patients with THS, there have
been no published cases of THS that has been
successfully treated with subcutaneous adali-
mumab to date (13).

Our patient was somewhat unique in the sense
that her disease was refractory to corticoste-
roid therapy. Her symptoms improved mod-
erately with steroid therapy, but she only saw
improvement for very short periods of time.
The efficaciousness of adalimumab was further
emphasized in this case when the patient’s
family discontinued the patient’s methotrexate
and adalimumab medication at different stag-
es in her treatment. First, methotrexate was re-
moved while adalimumab remained in place.
The patient was stable and continued to im-
prove with adalimumab alone. As the patient
became asymptomatic, the adalimumab was
stopped by the family, and the patient’s severe
symptoms returned. Upon resuming her adali-
mumab, the patient’s symptoms resolved, and
it appeared that remission had been achieved
without the need for any additional therapy.

Conclusion

THS is a rare condition that is characterized by
granulomatous inflammation of the cavernous
sinus. This case highlights the potential utility
of treating pediatric patients with THS using
adalimumab, especially in cases that are re-
fractory to corticosteroid therapy or those that
may require an alternative to extended courses
of corticosteroids.
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