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Abstract: Existing methods could not discriminate between inflam-

mation and other diseases, which might occur in hypothalamus, such as

neurogliocytoma, germinoma, lymphoma, and so on. Given its location

in the brain, it was not practical to obtain tissue using standard surgical

methods.

We reported the first case of a patient with hypothalamus lesion, who

was diagnosed as hypothalamitis by stereotactic biopsy. This precise

diagnosis allowed proper medical treatments.

We reported a case of a patient with hypothalamus lesion. To

confirm the diagnosis, with informed consent from the family, a

successful stereotactic hypothalamic biopsy was performed by neuro-

surgeons.

Immunohistochemical results of biopsy specimens from the hypo-

thalamus lesion revealed inflammatory infiltrates, which were com-

posed mainly of lymphocytes, plasma cells, and histiocytes, and were

stained with leucocyte common antigen (LCA), k 1, and cluster of

differentiation 18. Final pathological diagnosis was lymphoplasmacytic

proliferative, granuloma-like inflammatory pseudotumor, with immu-

noglobulin G deposition. Based on the pathological diagnosis, we

treated the patient with glucocorticoid and azathioprine. Remarkable

improvements were observed in both magnetic resonance imaging

(MRI) and patient’s symptoms.

Stereotactic biopsy for intracranial lesions was a reliable and

relatively safe procedure, even for hypothalamus. It was an effective

method with high diagnostic yield. With correct diagnosis, it was much

easier to choose correct treatment.

(Medicine 94(5):e447)
ou, MD, Yin Wang MD,
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INTRODUCTION

D iseases of hypothalamus could cause pituitary dysfunction,
neuropsychiatric and behavioral disorders, and disturb-

ances of autonomic and metabolic regulation. The etiology of
hypothalamic neuroendocrine disorders (for 10–25 years)
included tumors (craniopharyngioma, dysgerminoma, glioma,
dermoid, leukemia, and neuroblastoma), trauma, inflammatory
disease (meningitis, encephalitis, sarcoidosis, tuberculosis, etc),
and vascular (subarachnoid hemorrhage, aneurysm, and arter-
iovenous malformation) and structural brain defects. Treatment
varied with the underlying disease, therefore, it was very
important to obtain a correct diagnosis. Existing methods could
not discriminate between inflammation and other diseases,
which might occur in hypothalamus, such as neurogliocytoma,
germinoma, lymphoma, and so on. Given its location in brain, it
was hard and dangerous to obtain tissue using standard surgical
methods. Here we reported the first case of hypothalamic
syndrome caused by hypothalamic inflammatory granuloma,
diagnosed by stereotactic hypothalamic biopsy.

Case Report
A 20-year-old male college student had sudden onset of

polyphagia, polyuria, polydipsia, deterioration of memory, and
personality change, 2 months before hospital admission in July
2010. His urine volume was 6000 to 8000 mL every day, and he
preferred cool water. He had poor memory and easy fatigability.
He was admitted into Suzhou hospital where magnetic reson-
ance imaging (MRI) revealed a hypothalamus lesion (Figure 1A
and B). Inflammation, neurogliocytoma, or germinoma was
considered in the differential diagnoses. Cerebrospinal fluid
was normal, but serum cortisol was only 1.23 mg/dL (normal
range 6.20–19.40 mg/dL). The patient was treated with intra-
venous administration of desmopressin and antibiotics. He was
also administered dexamethasone by intravenous drip, followed
by oral administration. The patient’s symptoms improved and
MRI demonstrated decrease in size of the lesion (Figure 1C and
D). When oral administration dosage of dexamethasone was
gradually decreased (to 2.25 mg once a day), the patient became
more symptomatic and MRI demonstrated an increase in the
size of the lesion (Figure 1E and F). Oral administration of
prednisone 20 mg once a day was then started. Several days
later, the patient developed an evening fever, which could not be
relieved by antipyretics and antibiotics. The patient was trans-
ferred to the Department of Endocrinology of Huashan
Hospital. On admission, the patient’s symptoms were unex-
plained fever, polyphagia, polyuria, polydipsia, deterioration of
ty changes. His consciousness was clear
not have any medical history. Physical
al except for ‘‘purple striae’’ on both
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FIGURE 1. MRI Scans of the patient in Suzhou hospital. Panels A and B show initial imaging, before any treatments. MRI revealed a space-
occupying lesion in the hypothalamus. MRI showed decrease in size of the lesion after steroid treatment (Panels C and D). When
dexamethasone was gradually withdrawn (to 2.25 mg), the patient’s symptoms worsened, and the lesion was seen to enlarge on MRI
(Panels E and F). MRI¼magnetic resonance imaging.

TABLE 1. Endocrine Findings

TSH FT3 FT4 Serum Cortisol LH FSH PRL IGF-1

mIU/L pmol/L pmol/L mg/dL IU/L IU/L ng/mL mg/L

3.028 2.51# 8.99# 1.23# 0.1# 0.31# 43�0" 203.0#

# Indicates below the normal range; " indicates above the norma
range. The results indicated hypothalamic–pituitary–adrenal, thyroid
and gonad insufficiency. FT3¼ free triiodothyronine, FT4¼ free thyr
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sides of his waist. Endocrine evaluation showed severe disturb-
ances (Tables 1 and 2). A dehydration test could not be
completed because the patient was uncooperative. Primary
diagnoses were hypothalamic syndrome of unknown cause with
panhypopituitarism, diabetes, and dyslipidemia. The patient
was treated with oral intake of 25 mg cortisone once a day,
50 mg levothyroxine sodium once a day, 400 mg desmopressin
(100 mg–150 mg–150 mg), and metformin. MRI at that time
demonstrated a lesion in the hypothalamus.
METHODS
Because of the broad differential diagnosis, with informed

consent from the family, we decided to perform a stereotactic

oxin, FSH¼ follicle-stimulating hormone, IGF-1¼ insulin-like growth
factor-1, LH¼ luteinizing hormone, PRL¼ prolactin, TSH¼ thyroid
stimulating hormone.
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TABLE 2. Endocrine Findings

FBG PBG (2 h) Random BG Cholesterol Triglyceride

mmol/L mmol/L mmol/L mmmol/L mmmol/L

4.4 20.2" 14.5" 6.04" 2.79"

Medicine � Volume 94, Number 5, February 2015
hypothalamic biopsy (Dr P.L. and W.H.F.) to confirm the
diagnosis.

Under general anesthesia, the patient’s head was fixed
using a Leksell G head frame. MRI was used to determine
the target point and to calculate the 3-dimensional location of
the lesion. An incision was performed at the right forehead. The
biopsy needle was advanced to a point 10 mm from the center of
the lesion, and biopsies were taken. Biopsy specimens were
obtained every 3 mm as the needle was advanced, until the
needle was 3 mm deep from the center of the target. The biopsy
needle was rotated to obtain specimens from 8 different quad-
rants along the long axis of the needle. There was no active
bleeding after the procedure.

RESULTS
Microscopic examination of the biopsy specimens revealed

inflammatory infiltrates, which were composed mainly of

" Indicates above the normal range. The results indicated diabetes and
dyslipidemia. BG¼ blood glucose, FBG¼ fasting blood glucose,
PBG¼ postprandial blood glucose.
lymphocytes, plasma cells, and histiocytes (the biopsy specimens
were stained with leucocyte common antigen, k 1, and cluster
of differentiation 18). Final pathological diagnosis was

A: HE

C: KP1

FIGURE 2. Biopsy specimens of the hypothalamus. Aggregation and
cells, and some histiocytes, were seen in the biopsy specimens. Panel A
LCA-positive lymphocytes (�400); Panel C shows scattered KP1-positi
infiltration (�400). IgG¼ immunoglobulin G, KP1¼k 1, LCA¼ leuco
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lymphoplasmacytic proliferative granuloma-like inflammatory
pseudotumor with immunoglobulin G (IgG) deposition
(Figure 2). A new disease entity consisting of hypophysitis
associated with IgG4-related systemic disease had been
described.1–4 This was part of our differential diagnosis, although
IgG4 stain result of the biopsy specimens was negative.

The patient was treated with 5 mg dexamethasone by
intravenous administration once a day for 20 days after surgery.
After that, dexamethasone was changed to oral prednisolone
16 mg (8:00 hours) and 12 mg (16:00 hours), and then predni-
solone was tapered 8 mg every week. At the same time, oral
azathioprine5 was added as 25 mg twice a day. A week later, this
was increased to 50 mg twice a day for maintenance. When oral
prednisolone was tapered to 4 mg (8:00 hours) and 2 mg (16:00
hours), oral hydrocortisone 20 mg (8:00 hours) and 10 mg
(16:00 hours) were substituted for replacement therapy.

One year later, azathioprine was tapered to 50 mg once a
day by oral administration for 6 months, and then it was stopped
until now. The latest MRI showed that the hypothalamic lesion
was markedly decreased in size (Figure 3). Current medications
are 50 mg levothyroxine sodium once a day, hydrocortisone
10 mg (8:00 hours) once a day, and desmopressin 50 mg once a
day by oral administration. At the latest follow-up, the patient’s
blood glucose was normal without any treatment.

The patient now lives a normal life and has returned to
school. Till now (for almost 4 years), we have not found any
adverse or unanticipated events of the patient. The patient and
his parents show their satisfaction with the treatments.

Diagnosis of Hypothalamitis by Stereotactic Biopsy
DISCUSSION
Hypothalamus is one of the most essential regions of the

brain. It secretes many hormones essential for life, even though

B: LCA

D:IgG

infiltration of inflammatory cells, mainly lymphocytes and plasma
shows hematoxylin-eosin staining (�400); Panel B shows scattered
ve plasma cells (�400); Panel D shows significant IgG-positive cell
cyte common antigen.
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it is very small, <1% of the whole brain weight. Any hypo-
thalamic lesion could cause hypothalamic syndrome. Given its
location in the brain, it was hard and dangerous to obtain tissue
using standard surgical methods. Although patients with clinical
hypophysitis had been reported6–11), there was no biopsy
confirmation report because of difficulty in obtaining and
confirming the pathology of the lesion.12,13 Here, we performed
a stereotactic hypothalamic biopsy to confirm the diagnosis.

Stereotactic biopsy for intracranial lesions was a reliable
and relatively safe procedure. It was also a very efficacious
method, with a high diagnostic yield, especially in patients who
needed histological confirmation for treatment.14,15 The selec-
tion criteria for stereotactic biopsy comprise the patients whose
lesions were located in obvious or deep-seated areas. Usually,
we excluded the cases with severe neurological deformities
whose radiological findings showed increased intracranial pres-
sure and the patients with bleeding tendency that could not be
controlled. However, the risks of stereotactic biopsy for hypo-
thalamus were postoperative intratumoral hematoma and
increased edema without hemorrhage. Therefore, stereotactic
hypothalamic biopsy should be performed by experienced
neurosurgeon, and special care should be taken to prevent
hemorrhage after biopsy. The outcome of this biopsy also
depended on the lesion of hypothalamus, such as size, shape,
and so on.

Based on the histologic results, the lymphoplasmacytic
proliferative, granuloma-like inflammatory pseudotumor, with
IgG immunoglobulin deposition was diagnosed. After the
successful treatments based on correct diagnose, a remarkable
mass reduction was observed by MRI, and the patient’s symp-
toms were markedly improved.

This was the first case of an inflammatory granuloma of
hypothalamus confirmed by stereotactic hypothalamic biopsy.
This diagnosis was supported by biopsy findings, which guided
successful treatment.
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