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Abstract

We report two cases of biopsy-corroborated “fibrosing inflammatory pseudotumor” to illus-
trate that the entity, rarely described in the neurological literature, should be included in the
differential diagnosis of either a cranial mononeuropathy or, certainly, in the case of progres-
sive cranial neuropathies. A broad differential diagnosis arises in certain contexts. Early steroid
treatment can be effective, and perhaps later-generation immune-modulating agents may
confer further options, although there is no known definitive treatment.
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Introduction

The word “pseudotumor” for a neurologist connotes intracranial hypertension in the ab-
sence of intra- or extra-axial lesions to account for the raised pressure. As encountered in a
wide-ranging literature, much of it outside of neurology, the term “fibrosing inflammatory
pseudotumor” (FIP) refers to a non-specific, mixed inflammatory and fibrosing tumor-like
process reported in the orbit in the early 20th century (reviewed in the 1970s under the name
of “inflammatory orbital pseudotumor”) [1, 2]; then, over time, FIP was identified in diverse
locales, including lymph nodes [3], nasopharynx [4], and elsewhere [5]. “Pseudotumor” diag-
noses in an older literature may refer to alternative etiologies, including, for example, 1gG4-
related disease [6]; even in contemporary descriptions, etiology is uncertain or unknown.

We report two cases of FIP, with biopsies, presenting either as a single cranial neuropathy
or as multiple cranial neuropathies.

Case Presentations

Case 1

A 57-year-old man with a past medical history of hypertension, hyperlipidemia, a trauma-
associated splenectomy, and current tobacco use described an intermittent right temporal
“pressure” headache dating to July 2019. Some months later, after he received a meningitis
vaccine complicated by a red rash and swelling in the vaccinated arm, he noted horizontal
double vision (worse with far than near vision) which corrected when he covered either eye.
At an outside facility, a brain MRI exam was interpreted as normal. A myasthenia antibody
panel was negative. Prednisone, 20 mg orally per day, was started, and his double vision re-
solved.

Late in the year, upon discontinuation of prednisone after a taper, his double vision re-
turned, now clearly worse when looking to the right, and right-sided headache recurred. He
noted a high-pitched ringing in both ears. An EMG found no evidence for generalized myas-
thenia. Figure 1 includes pertinent images of a repeat brain MRI exam, which demonstrated
subtle signal abnormalities in the clivus and overlying meninges. Oral dexamethasone 4 mg,
four times per day, temporarily improved his vision and headache. His diplopia and tinni-
tus persisted with some improvement when converted to oral prednisone, 60 mg daily. Re-
sults of a biopsy involving both otolaryngologic and neurosurgical approaches are summa-
rized in Case 1’s online supplementary data (for all online suppl. material, see
www.karger.com/doi/10.1159/000507920). Alternative treatments were entertained, as
discussed below.

Case 2

A 74-year-old man whose past medical and surgical histories were remarkable for idio-
pathic pulmonary fibrosis and bilateral lung transplantation in 2018 (with tacrolimus immu-
nosuppression interrupted briefly with a course of cyclosporine), hypertension, hyper-
lipidemia, a peripheral neuropathy, a non-arteritic anterior ischemic optic neuropathy (even-
tually thought unrelated to tacrolimus), and chronic renal failure, reported a balance disturb-
ance and an intermittent, right-sided, shooting headache that extended from the right ear to
his right forehead in early 2019. An MRI exam in March demonstrated an infiltrative, enhanc-
ing, expansile soft tissue process in the right nasopharyngeal soft tissues that extended to the
carotid space with involvement of the skull base towards the right foramen ovale. An
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endoscopic nasal biopsy found chronic inflammatory changes without evidence of nasopha-
ryngeal carcinoma or other malignancy. Case 2’s supplementary data summarize relevant di-
agnostic studies and two sets of pathology results, from March, then August 2019. He was in-
itially treated with ciprofloxacin for a presumed osteomyelitis.

By August, he noted persistent right, lancinating headache, similar in kind to that de-
scribed previously, vision blurred to a greater degree than at baseline, a hissing sound in his
right ear, and drooling. He now used a walker as a balance aid. An MRI exam re-demonstrated
the right nasopharyngeal, non-specifically inflammatory process, now with an area of central
necrosis, and extension of tumor into the right cerebellopontine angle. Cerebrospinal fluid re-
vealed a total protein of 100.1 and a glucose of 49, with 190 nucleated cells; 68% neutrophils,
25% mononuclears, and 7% lymphocytes. Routine, anaerobic, and mycobacterial cultures
were negative, as were a cryptococcal antigen assay and cytology. Otolaryngologic resection
with removal of mucosa and muscle to the clivus and petroclival junction was performed; he
also underwent a neurosurgical debulking of the mass. Various medications and nerve blocks
were tried unsuccessfully to manage his facial pain.

He re-presented in October, with ongoing right headache and frank horizontal diplopia,
clearly worse on rightward gaze. He was no longer able to clear his secretions. An MRI exam
demonstrated extension of inflammation into the internal auditory canal and cavernous sinus,
both on the right. A CT bone exam demonstrated erosion of the right clivus (for selected MR
and CT images, see Fig. 2, 3). The patient received a methylprednisolone pulse (250 mg intra-
venously for 3 days), then an oral prednisone taper with some improvement, but then a return
of facial pain. A subsequent course of intravenous dexamethasone had no beneficial effect.

In mid-November, his neurological examination was notable for right greater than left
ptosis, exquisite touch sensitivity in right V1, a right abducens palsy, poor elevation of the pal-
ate, right sensorineural hearing loss, and dyscoordinated tongue movements without lateral-
izing palsy. Palliative radiation was offered, along with plans for alternative immunosuppres-
sive therapies. Later in the month, the patient opted for comfort measures close to his home.
He died without opportunity for autopsy.

Discussion/Conclusion

An abbreviated differential diagnosis of the radiographic findings described in Figures 1,
2, and 3 primarily includes: non-infectious inflammation, infection (including bacterial and
atypical infections such as tuberculosis, fungi, or other fastidious organisms), lymphoma, and
nasopharyngeal carcinoma. Secondarily, one could add bone metastasis and extramedullary
plasmacytoma. None of the entities aside from FIP proved tenable in either of the patients
described, and in light of the consistent demonstration of inflammation and fibrosis across
biopsies, both were independently diagnosed as FIP.

A nonspecific, fibrosing inflammation as a diagnosis of exclusion does not capture the po-
tentially progressive nature of FIP, as illustrated in case 2. Correspondence between clinical
symptoms and lesion sites may be less than precise or quite focal, if a cranial neuropathy is
unequivocally present. The phrase “aggressive pseudotumor” applies to how FIP can mimic
malignancy in terms of bony destruction, local infiltration, and associated obliteration of fas-
cial and fat planes, though not all cases of FIP share that natural history [7, 8]. Perineurial
spread along cranial nerves has been observed [9], but both our cases indicate an infiltrative
and (in case 2) an expanding lesion associated with compression of nerves either at the skull
base (e.g., foramen ovale, internal auditory meatus, jugular foramen) or in dura-lined cavities
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(e.g., cavernous sinus or Meckel’s cave). Hypointense or heterogeneous T2 signal intensity in
the absence of calcification and weak gadolinium enhancement may suggest FIP rather than
malignancy [4]. Our case 2 exhibited uniform and avid enhancement, such avidity has been
reported [9], and (relatively late in the course) a hypodense area suggesting central necrosis.
Bone marrow change resulting from bony involvement has also been described, as in our case
1 [7]. However, imaging features are non-specific and do not allow for definitive diagnosis in
the absence of biopsy - and, indeed, multiple biopsies are often needed to establish FIP as a
diagnosis of exclusion [5].

Any number of descriptive terms have been used to identify FIP pathologically. A short
list includes: fibroinflammatory pseudotumor, sclerosing pseudotumor, and tumefactive fi-
broinflammatory lesion [10]. Variable histologic appearance accounts perhaps for even more
FIP “synonyms,” including plasma cell granuloma, mast cell granuloma, xanthogranuloma, his-
tiocytoma, and inflammatory myofibroblastic/myofibrohistiocytic proliferation [11]. It is pos-
sible that morphological heterogeneity in any given sample in time relates to stages in the
course of FIP, ranging from early inflammatory cell infiltration to late, often dense fibrosis, as
has been speculated in FIP outside the nervous system [3].

Positive response to corticosteroids is widely acknowledged in FIP, although use of oral
steroids after pathologic diagnosis (roughly a month after such diagnosis) may be less robust
or ineffective [7]. In cases of extraorbital spread of orbital FIP, steroid treatment may not be
necessary [12], but the recommendation not to treat may not apply to disease as described in
our cases. The neutrophil-predominant pleiocytosis noted months after first symptoms in
case 2 suggests that an acute or sub-acute phase exists in FIP. Early steroid treatment seems
advantageous, as the partial response in case 2 and the early response in case 1 illustrate.
Radiotherapeutic treatment has been used in only a small number of cases [8]; there is limited
experience with use of mycophenolate mofetil [13], methotrexate [14], or monoclonal anti-
bodies directed against either CD20 [13] or TNF-a (tumor-necrosis factor-alpha) [15], as was
contemplated in both our cases.

The pathogenesis of FIP is open to debate and conjecture. “Some” inciting infection or
exposure may be culpable [8], e.g. the vaccination history in case 1; yet, in case 2, a new Ep-
stein-Barr PCR positivity occurred well into the course of his FIP; his immunocompromised
state as a transplant recipient renders any exposure possible, but not proven by studies ob-
tained (summarized in Case 2’s online supplementary data).

In summary, we report two cases of biopsy-corroborated FIP to illustrate that the entity,
rarely described in the neurological literature, should be included in the differential diagnosis
of either a cranial mononeuropathy or, certainly, in the case of progressive cranial neuropa-
thies. A broad differential diagnosis arises in certain contexts, necessitating a wide-ranging
laboratory evaluation, as in the case of an immunocompromised host. Early steroid treatment
can be effective, and perhaps later-generation immune-modulating agents may confer further
options, although there is no known definitive treatment.
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Fig. 1. Case 1. Axial pre-gadolinium (a) and post-gadolinium (b) images show loss of normal fatty signal
of bilateral clivus (arrows) associated with enhancement. Corresponding DWI (c) and axial CT (d) images
also demonstrate abnormal signal and attenuation, respectively.
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Fig. 2. Case 2. Pre-gadolinium (left) and post-gadolinium (right) axial T1 images through the nasopharynx
show enhancing soft tissue on the right with extension to the right trigeminal fat pad, longus colli, and
petrous bone, causing narrowing of the right petrous carotid artery (white arrow). There is also replace-
ment of normal fatty marrow signal of the right clivus.
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Fig. 3. Case 2. Axial CISS (construction interference in steady state) image demonstrates low-signal soft
tissue extending into the anterior right jugular foramen (arrow). Inset: axial CT image shows lytic erosion
of the right clivus.
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