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Abstract

We report a rare case of granulomatosis with polyangiitis (GPA) presenting with bilateral or-
bital apex syndrome (OAS). A 73-year-old woman with a history of endoscopic sinus surgery
for ethmoidal sinusitis experienced a sudden decrease in visual acuity (VA) of both eyes. At the
initial examination, her VA had decreased to 0.01 in the right eye and 0.03 in the left eye, and
eye movement in both eyes was mildly limited in all directions. Visual field tests of both eyes
showed a large central scotoma. Laboratory tests revealed an elevation of myeloperoxidase-
anti-neutrophil cytoplasmic antibody. Facial computed tomography demonstrated a thickened
mucosal membrane in the entire ethmoidal sinus, and the posterosuperior walls of Onodi cells
filled with infiltrative lesions had thinned. Orbital magnetic resonance imaging showed severe
inflammation in the orbital apex. From these clinical findings, the patient was diagnosed with
GPA presenting with OAS associated with ethmoid sinusitis. Emergent endoscopic sinus sur-
gery was performed for biopsy and debridement of the ethmoidal and sphenoid sinusitis to
decompress the optic nerve. One day after endoscopic sinus surgery, the patient’'s VA and
visual field were improved, and steroid pulse therapy was commenced postoperatively. Four
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days later, VA had recovered to 1.0 in both eyes, and eye movement and visual field had were
improved. Although OAS is a rare manifestation, early surgical treatment should be considered
when the orbital lesion presents as risk of rapid deterioration of visual function in patients with

GPA. © 2021 The Author(s)
Published by S. Karger AG, Basel

Introduction

Granulomatosis with polyangiitis (GPA), formerly known as Wegener’s granulomatosis,
is a rare systemic autoimmune disease of unknown etiology that commonly affects the organ
systems of the upper respiratory tract, lungs, and kidneys [1, 2]. The pathological alterations
are characterized by granulomatous inflammation, tissue necrosis, and variable degrees of
vasculitis in small and medium-sized blood vessels. Ocular manifestations are common and
are present in 50% of cases [3]. Among these, orbital involvement is the most frequent mani-
festation, occurring in 22-45% of cases with ocular manifestations [3-5]. As a rare ocular
manifestation, orbital apex syndrome (OAS) associated with GPA has been demonstrated in
several reports [6-9]. OAS is characterized by optic neuropathy and total ophthalmoplegia
caused by the damage of II, III, IV, V1, and VI cranial nerves due to the lesion of the orbital
apex. The differential diseases broadly include infection, noninfectious inflammation such as
sarcoidosis, idiopathic intraorbital inflammation, hypertrophic pachymeningitis, rheumatic
polyarthritis, tumor invasion, vasculitis, and trauma [10]. Here, we report a case of GPA pre-
senting with bilateral OAS caused by the spread of inflammation from extensive ethmoid si-
nusitis, in which visual function was completely recovered using a combination of early optic
nerve decompression and treatment with oral prednisolone and cyclophosphamide.

Case Presentation

A 73-year-old woman noticed a loss of visual acuity (VA) in both eyes. One month later,
her best-corrected VA (BCVA) decreased to 0.6 in the right eye and 0.4 in the left eye, and 10
days later, the BCVA of both eyes decreased to 0.1. She was referred to our hospital for further
examination. The patient had a history of paranasal sinus surgery 2 years prior to presenta-
tion and hypertension with an unknown onset period. At the initial examination, her BCVA
had further decreased to 0.01 in the right eye and 0.03 in the left eye. Intraocular pressure
was 15 mm Hg in both eyes. Direct light reflex of both eyes was sluggish and incomplete, and
the right eye had a relatively afferent pupillary defect. The eye movement of both eyes showed
a mild limitation in all directions (Fig. 1a). Slit-lamp biomicroscopy showed a slight injection
of bulbar conjunctiva and slight senile cataracts in both eyes. Fundus examination revealed
slight hyperemia of the optic disc in both eyes. Goldmann kinetic perimetry revealed large
central scotomas in both eyes (Fig. 2a, b). Optical coherence tomography did not show any
abnormalities of the optic disc or retinal architecture in either eye.

Laboratory tests showed an increase in the number of white blood cells (118,000/uL),
erythrocyte sedimentation (124 mm/h), and C-reactive protein (10.42 mg/dL). Further-
more, the complement titer, myeloperoxidase-anti-neutrophil cytoplasmic antibody (MPO-
ANCA), and s-IL-2 increased to 83.7 U/mL (normal 30-450 U/mL), 235.1 U/mL (normal 0-
3.5 IU/mL), and 854 U/mL (normal 122-496 U/mL), respectively. Anti-herpes simplex IgG
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antibody, anti-varicella-zoster virus IgG antibody, and anti-cytomegalovirus IgG antibody
were 79.4 (normal 0-2.0 antibody titer), 6.0 (normal 0-2.0 antibody titer), and 5.9 AU/mL
(normal 0-11 AU/mL), respectively, indicating prior infections. Serum creatinine was within
the normal range. The beta-D-glucan level was less than the reference value. Urinary exami-
nation showed an increase in urinary beta-2 microglobulin (345 pg/L, normal 0-290 pg/L).
Cerebrospinal fluid examination showed no elevation in cell count (<1) or protein level
(26 mg/dL).

Facial computed tomography (CT) revealed a thickened mucosal membrane in the entire
ethmoidal sinus and an opening of the bone in the left Onodi cell, which seemed to have been
created intentionally during the previous operation (Fig. 3a). The right Onodi cell was filled
with infiltrative lesions, and the posterosuperior wall of the Onodi cell was obscure bilaterally
(Fig. 3a, b). Orbital T1-weighted magnetic resonance imaging (MRI) with Gd-DTPA showed
enhanced infiltrative lesions around the bilateral orbital apex (Fig. 3c). The imaging findings
also showed extensive posterior ethmoid sinusitis that seemed to invade or compress the me-
dial wall of the optic canal and orbital apex bilaterally. On day 2 after admission, endoscopic
sinus surgery was performed to remove the thickened mucosal membrane and decompress
the optic canal. Pathological examination of the extracted nasal membrane revealed a number
of inflammatory cells but no granulomatous changes (i.e., negative for infection). From these
clinical findings, the patient was diagnosed as having bilateral OAS caused by extensive in-
flammation associated with ANCA-associated vasculitis, likely via paranasal sinusitis. Accord-
ing to the algorithm of Watts’s classification, this case was classified as GPA based on the pres-
ence of paranasal sinusitis that lasted for >3 months and a positive result of MPO-ANCA. On
day 3 after admission, steroid pulse therapy was commenced, and the patient’s VA and visual
field rapidly recovered by the next day after surgery (Fig. 2c, d). At that time, the BCVA of both
eyes had increased to 0.2 in the right eye and 0.7 in the left eye. On day 7 after admission, her
BCVA had increased to 0.9 in the right eye and 1.2 in the left eye, and the large central scoto-
mas had nearly disappeared (Fig. 2e, f). On day 14 after admission, her BCVA had further in-
creased to 1.0 in the right eye and 1.5 in the left eye. After a course of steroid pulse therapy,
combined therapy of oral prednisolone 45 mg and methotrexate was initiated. On day 21 af-
ter admission, the patient’s eye movement disturbance had disappeared (Fig. 1b). To date
(3 years after treatment), no recurrence of paranasal sinusitis or deterioration of her systemic
condition has developed.

Discussion and Conclusion

Combined therapy of steroids with either cyclophosphamide or methotrexate is estab-
lished as the standard treatment for GPA. GPA is recognized as a treatable disease with sur-
vival rates as high as 80% after 10 years of follow-up [2, 11]. Nevertheless, early diagnosis and
an appropriate interdisciplinary approach are critical for managing GPA. Occasionally, specific
surgical options may be chosen for diagnostic purposes or when the disease involves the or-
bits, optic canal, and nasolacrimal drainage system. Jiang et al. [12] revealed that among 19
cases of GPA with ocular and nasal manifestations, 14 cases had been misdiagnosed for 2-
36 months, resulting in a delay in the initiation of treatment. Eventually, the diagnosis of
17 cases was determined by nasal biopsy.

With regard to early intervention, Fishman et al. [13] reported two cases of GPA with or-
bital involvement whose visual function deteriorated rapidly with resistance to medical
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management. One case presented with a left diffuse intraorbital lesion and received emergent
orbital decompression surgery. The patient’s VA increased postoperatively from finger count-
ing to 6/24. In the present case, imaging tests revealed contiguous invasion of the optic canal
and the orbital apex from the extensive ethmoid sinusitis. Furthermore, the rapid improve-
ment in VA observed the day after surgery suggests that early intervention to relieve mechan-
ical compression or remove the infiltration might be an effective treatment choice.

Overall, in the differential diagnosis of GPA, it is necessary to consider not only ophthal-
mic diseases but also various systemic diseases. Regarding the systemic approach, the dis-
eases occurring due to upper or lower respiratory inflammation, glomerulonephritis, and
paranasal sinusitis should be included as differential diseases. In case of ophthalmic diseases,
GPA has diverse ophthalmic manifestations involving the orbital, conjunctiva, sclera, retina,
choroid, and optic nerve [14]. Being the most frequent ocular manifestation, orbital involve-
ment of GPA is broadly associated with various pathological conditions such as infectious, in-
flammatory, and neoplastic diseases. Thus, the differential diseases are broad-ranging orbital
diseases such as dysthyroid ophthalmopathy, idiopathic orbital inflammation, Churg-Strauss
syndrome, Erdheim-Chester syndrome, Tolosa-Hunt syndrome, sarcoidosis, and orbital tu-
mor metastasis. Next, scleritis and episcleritis are also frequent involvements of GPA, whose
differential diseases may include rheumatoid arthritis and relapsing polychondritis. There-
fore, when patients present with these symptoms, comprehensive examinations, including a
blood test, imaging test, and radionuclide scanning, must be performed to establish a diagno-
sis of GPA. In particular, a blood test for ANCA, an imaging test with CT or MRI to detect orbital
and pulmonary inflammatory lesion, and histological examination are critical for establishing
the definitive diagnosis of GPA. To establish the diagnosis using the Watts’s classification al-
gorithm, it is necessary to ensure that the cases fulfill the entry criteria before implementing
the classification [15]. When the criteria are met with, along with the classification algorithm,
the cases can be classified and consequently categorized into eosinophilic GPA, GPA, micro-
scopic polyangiitis, or polyarteritis nodosa. According to the algorithm of Watts’s classifica-
tion, this case was classified as GPA based on the presence of paranasal sinusitis that lasted
for >3 months and seropositivity for MPO-ANCA as a surrogate marker.

To date, there have been several case reports of GPA presenting with OAS, and these cases
can be divided into those with good and bad visual prognosis. Hisahara et al. [9] documented
a case of GPA presenting with OAS caused by recurrent pachymeningitis. Other than OAS, this
case presented with facial numbness, facial palsy, and hearing difficulty. Steroid pulse therapy
followed by oral medication of prednisolone and cyclophosphamide resulted in an improve-
ment in diplopia, facial palsy, meningeal thickening, and orbital abnormalities. Siddiqui et al.
[8] also reported a case of GPA presenting with OAS who achieved good recovery. Laboratory
data showed an elevation in inflammatory markers. Facial CT showed proptosis of the left or-
bit and encapsulated inflammatory soft tissue in the left orbital apex. OAS caused by infection
was suspected in this case, and urgent surgery was performed to drain the abscess. This case
was diagnosed postoperatively as having GPA based on the pathological examination of in-
traoperative tissue and positive findings of MPO-ANCA. Intravenous administration of ste-
roids and antibiotics was initiated after surgery, followed by additional oral cyclophospha-
mide. Consequently, VA and ophthalmoplegia promptly recovered in this case within 1 week
after surgery. Foster et al. [6] demonstrated a case of GPA presenting with OAS. CT revealed
destruction of the lateral nasal walls and posterior septum with sclerosis of the remaining
bony paranasal sinuses. Soft tissue densities occupied the ethmoid, left sphenoid, and frontal
sinuses. Repeated biopsy from the mucosal membrane of the nose led to the diagnosis of GPA
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within 7 days of the initial examination. Intravenous administration of methylprednisolone
and cyclophosphamide was effective, and complete remission of ophthalmic manifestations
was achieved. Thus, the prompt diagnosis of GPA might lead to marked recovery of visual
function.

By contrast, Chua et al. [16] documented a case of systemic GPA presenting with OAS,
severe necrotizing anterior scleritis, and bilateral pansinusitis during the administration of
prednisolone. Although a combination therapy of prednisolone and cyclophosphamide was
administered, the patient’s visual prognosis remained poor, which was probably due to irre-
versible ischemic optic neuropathy, extensive corneoscleral melt, and corneal neovasculari-
zation. Shunmugam et al. [7] also demonstrated an unusual case of GPA presenting with OAS
attributed to localized intraorbital inflammation at the apex. This case had received oral ad-
ministration of both prednisolone and methotrexate for 4 years. Nevertheless, this case sud-
denly lost light perception and began to feel severe orbital pain and was resistant to intrave-
nous administration of 500 mg methylprednisolone for 5 days. Concurrent MRI showed an
enhanced lesion in the orbital apex, which was suspicious for a tumorous lesion induced by
methotrexate. To exclude tumorous lesions, a biopsy was performed via the transcaruncular
approach. The pathological findings of the optic nerve sheath specimens were consistent with
GPA. The patient received intravenous administration of cyclophosphamide and rituximab
followed by oral prednisolone, but VA and eye movement disturbance did not recover, al-
though orbital pain was clinically relieved. From these case reports, the visual function of most
patients recovered with the use of the combined therapy of immunosuppressants and ste-
roids. However, some cases continued to experience worsened visual function with resistance
to treatment. Although more cases need to be examined, the visual prognosis might depend
on the severity of GPA or the length of time between the diagnosis and initiation of therapy.

Regarding the management of GPA, at the induction of remission, treatment with a com-
bination of glucocorticoids and either cyclophosphamide or rituximab is recommended. In se-
vere cases, pulse therapy of methylprednisolone and plasma exchange is also considered. Re-
gardless of the beneficial effects of the combination of glucocorticoids and immunosuppres-
sants, the relapse rate will be high unless the combined therapy of glucocorticoids and immu-
nosuppressants is continued. Therefore, to reduce the relapse, it is recommended that the
combined treatment of low-dose glucocorticoids and either azathioprine, rituximab, metho-
trexate, or mycophenolate mofetil be continued for at least 24 months following the induction
of sustained remission [17, 18]. In the present case, it was possible to maintain the remission
using a long-term combined therapy of low-dose prednisolone and methotrexate.

In conclusion, although OAS is a rare manifestation, early surgical intervention should be
considered as a treatment option in patients with GPA when rapid visual impairment is easily
predicted because of the inflammatory invasion to the orbital apex.
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Fig. 1. Photographs of the nine directions of gaze at initial examination (a) and on day 21 after admission
(b). The eye movement disturbance in all directions disappeared.
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Fig. 2. Goldmann kinetic perimetry. At the initial examination, large central scotomas were seen in both
eyes (a left eye, b right eye). On the day after surgery (day 3 after admission), the central scotomas of both
eyes were reduced in size (c left eye, d right eye). Furthermore, 4 days later (on day 7 after admission), the
central scotomas of both eyes had markedly disappeared (e left eye, f right eye).
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Fig. 3. Imaging test. a, b Axial (a) and coronal section (b) images of computed tomography. c Coronal section
image of T1-weighted image enhanced by gadolinium. The black arrows indicate a bone defect of the lat-
eral wall of the Onodi cell (a). The white arrow indicates the opening between the posterior ethmoid and
the Onodi cell on the left side (a). The coronal section of CT depicted the posterosuperior walls of the Onodi
cell, which became faint and were accompanied by infiltrative changes (white arrows in b). Magnetic res-
onance imaging revealed severe inflammatory changes in the bilateral orbital apex (c). OC, Onodi cell; SS,
sphenoid sinus.
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