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Abstract

Background: Primary central nervous system (CNS) vasculitis is an idiopathic
inflammatory process that selectively affects CNS vasculature without a systemic
inflammatory response, and causes luminal obstruction with resultant ischemia
of recipient tissue. Its varying clinical symptoms and signs depend on the caliber
of vessels involved and distribution and location of the affected structures.
Granulomatous hypophysitis (GH) is an autoimmune inflammatory process typically
affecting women, and usually presents with hypopituitarism, and at times, diabetes
insipidus, and/or visual loss. Both entities are rare CNS diseases, which, to our
knowledge, have never been previously reported in the same patient.
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Case Description: We present a unique case of chronic progressive primary Website:
CNS vasculitis causing limbic encephalopathy in a 30-year-old male with only a www.surgicalneurologyint.com
history of medication-controlled hypertension. He initially presented 4 months prior Dol
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with nonspecific neurological complaints and was found to have a homogenously
enhancing and enlarged pituitary, which was biopsy proven to be GH.

Conclusion: This rather unique presentation highlights the need to maintain a
high index of suspicion for underlying PCNS vasculitis in a patient who does not
fit the typical demographic for isolated GH.
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usually affects younger peripartum females. The cases
of GII and LYI involving nonpregnant women and
men have been reported. Clinically, both conditions
can involve the anterior and posterior pituitary, which
can clinically manifest with their respective endocrine
dysfunction syndromes.[1+5:20.23.28323435.37.45]

We present a unique case of progressive PCNSV causing
limbic encephalopathy in a 29-year-old male who initially
presented with isolated GH. The case is also of interest
because it mimicked herpes encephalitis both clinically
and radiologically.

CASE REPORT

A 29-year-old male initially presented to an
otolaryngologist’s office for cvaluation of the acute
onset of left-sided hearing loss. Iis past medical history
was significant only for obesity with a body mass index
34, hypertension, and presumptive shingles on his left
flank treated with valacyclovir, although no exanthema
had ever appeared. He endorsed occasional alcohol but
no smoking or illicit drug usage. The patient reported
a 2 weeks history of headache, nausea, and vomiting
was accompanied by photophobia. He had been to an
emergency room, and anti-nausea and pain medications
had been prescribed. While at the office, he received
a local steroid injection, which provided no resolution
of his symptoms. A subsequent magnetic resonance
imaging (MRI) obtained at that time showed a diffusely
enhancing and enlarged pituitary gland [Figure 1].

The patient was seen in the clinic by senior author
and was subsequently admitted for transsphenoidal
exploration and biopsy of the pituitary mass. Hormonal
testing at that time was significant for thyroid-stimulating

Figure I: Pre- and post-contrast magnetic resonance images
show the pituitary to be diffusely enlarged with homogenous
enhancement, measuring 1.3 cm x 2.0 cm % I.l cm in cranial-
caudal, transverse, and anterior-posterior dimensions, respectively.
The pituitary stalk is markedly thickened and intensely enhancing
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hormone level of 0.01 ulU/ml, luteinizing hormone of
0.8 mIU/ml, testosterone < 3, insulin-like growth factor-1
of 319, dechydroepiandrosterone at 13.2 ug/dl. The
patient tolerated the procedure well, and intraoperative
frozen pathology showed rubbery anterior pituitary gland
with diffuse lymphocytic infiltration consistent with
lymphocytic adenophypophysitis.

The final pathology, however, was interpreted to represent
GH. Special stains for microorganisms were negative.
Microscopically,  cytologic  preparations  adenosine
triphosphate showed predominantly blood with scattered
lymphocytes and macrophages. Frozen (AFS) and
permanent sections showed a pituitary gland with marked
noncascating granulomatous inflammation and diffused
lymphocytic infiltrate. Immunostains such as CDO68
confirmed the presence of histiocytes and CD3 and CD20
immunostains showed the lymphocytes to be a reactive
population. Cytokeratin immunostains highlighted the
pituitary gland and the intact acinar architecture in the
background of inflammation. Special stains for fungal
Gomori methenamine silver (GMS), bacterial (gram),
and mycobacterial (Fite) organisms were negative.
Cerebrospinal  fluid (CSF) analysis was negative for
malignancy, and immunohistochemical staining for herpes
simplex virus (HSVI1-2) was negative. The patient was
discharged on postoperative day 1 neurologically intact
and prescribed thyroid, testosterone, and pulsed high-dose
oral steroid regimen. The patient’s condition improved,
and a subsequent MRI scan showed a decrease in size of
pituitary back to a more normal configuration [Figure 2].

Approximately, 3 months after discharge, the patient
developed fatigue, malaise, and progressive short-term
memory deficits that progressed rapidly over a course of
2 weeks. He retained his remote memory and was able
to recall name, birthday, and president without difficulty.

Figure 2: Magnetic resonance images obtained I-month after
surgery made with and without contrast show a decrease in size
of the pituitary gland with no suprasellar extension or abnormal
enhancement pattern
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There was no fever, weight loss, chills, vision changes,
slurred speech, facial droop, weakness, numbness, issues
with gait, or other focal deficits except for his prior
hearing loss in his left car. Ile was tapering his steroid
medications. The patient was readmitted to the hospital
for concern of HSV encephalitis. MRI showed T2 signal
changes, as well as bilateral contrast enhancement, in the
medial temporal lobes [Figure 3].

Alumbar puncture was performed, which was negative for an
infectious etiology including routine, acid-fast bacilli (AFB),
and fungal cultures, cryptococcus antigen, HSV 1,2, HIV
1,2, Epstein-Barr virus (EBV), West Nile, venereal discase
research laboratory, varizella zoster, and Borrelia burgdorferi.
Flow cytometry showed no clonal B cells [Table 1].

Fifty percent of the cell populations were T cells by CD5
immunotyping, 8% mature B cells, with no light chain
restriction or significant co-expression of CD5 or CDI0,
and <1% plasma cells. CSF analysis is described in Table 1
and suggested a mild disruption of the blood brain barrier.

Additional labs performed at that time included B2
microglobulin 1.0, angiotensin converting enzyme <5.
The patient was placed on intravenous (IV) acyclovir,
broad-spectrum  antibiotics, and steroids. Clinically,
the patient improved dramatically over the next several
days with a resolution of his malaise and headaches, as
well as his encephalopathy. On examination, he was
oriented X 3 and able to follow complex commands. The
laboratory tests for signs of autoimmune disease were all
negative, as indicated in Table 2.

A repeat lumbar puncture performed 5 days later revealed
slight improvement in CNS inflammation. Repeat testing
through PCR, ELISA, and culture for ISV 1 and 2
remained negative. Repeat imaging showed unchanged
T2 hyperintensities in bilateral temporal lobes with

Figure 3:Axial T2 flair magnetic resonance images demonstrating
hyperintensity in the bilateral mesial temporal lobes left greater
than right,as well as contrast enhancement, in right mesial temporal
lobe on sagittal section

improvement in the enhancement pattern of the left
temporal lobe [Figure 4]. The patient was discharged on
IV acyclovir and a steroid taper.

The patient’s clinical improvement did not last and
approximately 1-week after discharge his short-term

Table 1: CSF analysis on admission 2 weeks after the onset
of anterograde amnesia. The only findings were consistent
with a slight disruption of the blood brain barrier

WBC 21 (94%
lymphocytes)

RBC 378
Glucose 56
Protein 88
Prealbumin 2.3
Alpha 1 2.1
Alpha 2 8.6
Beta 12.0
Gamma 9.5
G/A ratio 0.16
IgG index 0.84
IgG synthesis rate 21.20
Q/albumin ratio, CSF 12.74
IgG, CSF 8.90
Albumin, CSF 57.2
IgG, serum 831
Albumin, electrophoresis 4490

CSF: Cerebrospinal fluid, WBC:White blood cell, RBC: Red blood cell

Table 2: Laboratory tests for signs of autoimmune
disease, systemic inflammation were negative

ANA Not detected
p-ANCA <20

c-ANCA <20

CRP 0.51

ESR 9
N-methyl-D-aspartate receptor antibody <1.10

SSA antibody enzyme 1.39, negative
SSB antibody enzyme 0.55, negative
Scleroderma (Scl-70) 0
Anti-neuronal nuclear antibody type 1-3 Not detected
Anti-glial nuclear antibody type 1 Not detected
Purkinje cell cytoplasmic antibody 1, 2 Not detected
Amphiphysin Not detected
CRMPs-IgG Not detected
Striatal muscle antibody Not detected
P/Q type calcium channel antibody Not detected
N-type calcium channel antibody Not detected
Ach receptor muscle binding antibody Not detected
Ach receptor ganglionic neuronal antibody Not detected
Neuronal K channel antibody Not detected

CRP:C-reactive protein,ANA:Antinuclear antibody, p~ANCA:Perinuclear anti-neutrophil
cytoplasmic antibodies, c-ANCA: Cytoplasmic anti-neutrophil cytoplasmic antibodies,
ESR: Erythrocyte sedimentation rate, CRMPs: Collapsin response mediator proteins
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Figure 4: Axial magnetic resonance T2 flair image on the left and
postcontrastT| image on the right showing interval improvement
in enhancement pattern with stable hyperintensity of bilateral
mesial temporal lobes

memory loss returned and he remained unable to store
new memories. He completed his antibiotic course and
outpatient follow-up visits over the next 2 months revealed
no improvement in his symptomatology. Given the
patient’s poor quality of life and the absence of diagnosis
despite exhaustive testing, the patient was readmitted for
right temporal craniotomy and biopsy to establish a tissue
diagnosis. Examination at that time was significant for
inability to recall items moments after they were told to
him. He was awake, alert and oriented to person, place, and
time. No focal deficits were noted. A new preoperative MRI
showed interval progression of 12 signal abnormality and
enhancement of the bilateral temporal lobes with increased
mass effect [Figure 5]. The pituitary gland remained stable.

The patient tolerated the procedure well. The neurology
and rheumatology services saw the patient. He was placed
on steroids. Flow cytometry of the biopsy revealed 73%
T-cells, 3% mature B-cells with no light chain restriction
or significant co-expression of CD5, CDI0. Repeat CSF
analysis revealed worsening of the inflammatory response

and breakdown of the blood-brain barrier [Table 3].

The final histology revealed transmural and perivascular
noncaseating granulomatous vasculitis. Focal = vessels
showed thickening and hyalinization but were negative for
amyloid. No vascular fibrinoid necrosis was seen as would
be typical for polyarteritis nodosa, or rheumatoid or lupus
vasculitis. Special stains for AFB (Fite), bacteria (gram),
and fungus (GMS) were negative.

Immunohistochemical stains for the varicella-zoster virus,
IHerpes 1 and 2, cytomegalovirus, adenovirus, human
herpesvirus 8, EBV, toxoplasma, amyloid were all negative.
Repeat testing of autoimmune and infectious etiologies
remained negative. Additional studies of paraneoplastic
markers were negative including carbohydrate antigen
19-9, CEA, and alpha-FP. Heavy metal screen for lead,
arsenic, and mercury all came back below detectable limits.
A positron emission tomography scan of the brain showed
hypermetabolism of temporal lobes and hippocampal
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Figure 5: Preoperative magnetic resonance images 2 months after
discharge.T2 signal changes and contrast enhancement pattern has
increased, since the last magnetic resonance imaging scan

Table 3: CSF analysis on admission 2 months after
anterograde amnesia onset, which indicates worsening
of inflammation and disruption of the blood-brain barrier

WBC 98 (90%
lymphocytes)

RBC 90
Glucose 68
Protein 108
G/A ratio 0.26
IgG index 1.61
IgG synthesis rate 50.86
Q/albumin ratio, CSF 13.94
IgG, CSF 14.00
Albumin, CSF 54.80
IgG, serum 625
Albumin, electrophoresis 3930

CSF: Cerebrospinal fluid, WBC:White blood cell, RBC: Red blood cell

gyri consistent with limbic encephalitis. The patient was
discharged with steroids and cyclophosphamide, with
persistent anterograde amnesia and a diagnosis of limbic
encephalitis secondary to primary CNS vasculitis.

He was treated as an outpatient with IV cyclophosphamide
and high dose steroids. Follow-up imaging has shown
improvement in both the T2 signal abnormality and
contrast enhancement pattern [Figure 6]. There has been
no improvement clinically.

DISCUSSION

Primary CNS vasculitis has an estimated incidence rate of
1-2.4 cases per 1 million.[*!*">#! The age of onset is between
40 and 60 years old in 50% of cases. Women are affected
slightly more frequently than men.!">*"* Unfortunately, the
pathogenesis of PCNSV is poorly understood, and no strong
support exists for any potential etiological associations.!"”)
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Figure 6: Axial magnetic resonance T2 (top) and Tl postcontrast
(bottom) images taken 3 months after discharge after treatment
with cyclophosphamide and prednisone showing improvement in
both signal abnormality and contrast enhancement

The clinical manifestations of PCNSV are diverse and
nonspecific, and onset can be abrupt, but the course is
generally gradual and progressive though in rare cases it
can be fulminant. 681519240454 Neurologic symptoms
in a 131 patients series include in order of decreasing
frequency, headache, cognitive deficits, visual deficits (field
cut, diplopia, blurred or decreased acuity, papilledema),
hemiparesis, transient ischemic attack or cerebrovascular
accident, ataxia, seizure, intracerebral hemorrhage, and
amnestic syndrome.>*! The spinal cord can be involved
as well and in approximately 5% of reported cases and
results in a typical progressive myelopathy.P”!

Diagnostic laboratory analysis for nonspecific elevated

acute phase reactants, ANA, and complement
abnormalities, as well as specific markers, such
as cytoplasmic anti-neutrophil cytoplasmic

antibodies (c-ANCA), perinuclear ANCA (ANCA), and
cryoglobulin immune complexes are negative.>0511:40:4]
CSF examination shows elevated white blood cell and
protein in the majority of patients and occasionally
oligoclonal banding.!®"! Other secondary causes of
vasculitis such as systemic lupus erythematosus,
Sjogren’s discase, infections, neoplasm, and drugs are
not present. [7111540:4)

Radiographic analysis with MRI shows abnormalities in
the majority of patients. Ischemic changes with diffusion
restriction are scen in 50-75% of cases. 0515274054
Contrast enhancing lesions resembling tumor are
secen in 33% of cases.[615%2274031 Conventional digital
subtraction anglography is the gold standard imaging
modality due to the low sensitivity of magnetic resonance
angiography for medium to small vessel discase.l1116+]
Angiographic findings that support PCNSV include
alternating segments of stenosis and normal or dilated
segments (often referred to as “beading”) and intracranial

arterial occlusions, especially if the changes are bilateral
and in multiple arteries. Nonetheless, studies have shown
an angiographic false negative rate of 30-40% in histology
proven cases. 1116+

A brain biopsy is required for tissue histopathologic
confirmation of PCNSV although the yield is reported
at only 50-70% due to the focal segmental nature of the
discase. [2615223340)

Hypophysitis is a rare pituitary inflammatory disorder with
an incidence of 1 in 9 million.”?"! Young females are more
often affected, and clinical manifestation is a result of
local inflammation and mass effect, as well as endocrine
dysfunction. With mass effect and dural irritation,
headache, and visual impairment have been reported in
up to 50-70% of cases. Bitemporal hemianopsia accounts
for the majority of visual symptoms, with impaired acuity
and diplopia being relatively uncommon. Endocrine
dysfunction has been reported in up to 80% of cases.
Endocrinologic dysfunction is referable to the lobe (s) of
the pituitary that is, affected.[>1215.17.18.21.26.29.55.36.45]

MRI can reveal marked homogeneous
enhancement, symmetric enlargement, and  dural
enhancement.[2*38 Diffuse thickening of the

infundibulum with or without contrast enhancement is
seen with posterior involvement. ¢!

Hypophyseal biopsy, in the absence of features of
fungus, tuberculosis, and sarcoidosis, is histologically
subdivided into three pathologic subtypes: Lymphocytic,
granulomatous, and xanthomatous with lymphocytic
being the most common.'**#47 The  primary
GIl is characterized by lymphocyte, macrophage,
and plasma cell infiltration along with the defining
presence of multinucleated giant cells. The primary
LYH is characterized by diffuse polyclonal lymphocytic
infiltration with CD4 predominant T cells in the absence
of systemic inflammatory disease. #5313

Despite the distinction between the two conditions,
controversy exists over whether they are truly disparate.
The ecarly observation suggested the possibility of
a spectrum of progression starting with LYH and
progressing to GH.®! In contrast, other authors cited
key epidemiological factors of LYH that were not found
in GH including female bias, association with pregnancy,
occasional spontancous resolution, and association with
established autoimmune disease."”” Based on a more
recent review of all published case series of GH, however,
the majority of cases of GH do indeed have a predilection
for females. Furthermore, the average age at presentation
is approximately § years older than the average age of
presentation for LYH. This supports the theory of GH as
a progressive form of LYH."

Our case was unusual and challenging diagnostically
because the initial manifestation of PCNSV was the
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isolated finding of GII, initially thought to be LYIl on
frozen section. This uncharacteristically presented in an
otherwise previously healthy young male. The clinical
course and radiographic appearance of what is now
known as the progression of disease initially mimicked
herpes encephalitis. A lesson learned is always to consider
CNS vasculitis in the differential diagnosis of enhancing
CNS lesions in the temporal lobe, particularly when CSF
Herpes polymerase chain reaction studies are negative.

The occurrence of GH preceding the onset of primary CNS
vasculitis in a previously healthy male is highly unusual and
has never before been reported in the literature. Perhaps
this suggests an underlying and unifying autoimmune
etiology for both GH and PCNSV with a common target
found in both hypophyseal and vascular tissue.
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