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Objective: Primary hypophysitis refers to the isolated inflammation of the pituitary gland not associated
with other secondary causes. Among its histopathologic subtypes, xanthomatous is the rarest.
Methods: We describe a 22-year-old woman with xanthomatous hypophysitis (XH), its clinical pro-
gression over 8 years as well as the treatment effects of prednisolone and azathioprine. Our patient was
first referred for severe short stature and delayed puberty at the age of 14 years.
Results: Investigations revealed multiple pituitary deficiencies. Magnetic resonance imaging showed a
pituitary mass whereby a partial resection was performed. A full resection was not feasible due to the
location of the mass. The histopathologic analysis of the tissue was consistent with XH. The results of
secondary workout for neoplasm, infection, autoimmune, and inflammatory disorders were negative.
After surgery, a progressive enlargement of the mass was observed. Two courses of prednisolone were
administered with a significant reduction in the mass size. Azathioprine was added due to the unsus-
tained effects of prednisolone when tapered off and the concern of steroid toxicity with continued use.
No further increase in the mass size was noted after 6 months on azathioprine.
Conclusion: Glucocorticoid and immunotherapy are treatment options for XH; however, more cases are
needed to better understand its pathogenesis and clinical progression.
© 2020 AACE. Published by Elsevier Inc. This is an open access article under the CC BY-NC-ND license

(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Introduction

Hypophysitis is an inflammatory condition of the pituitary
gland that can mimic a neoplastic lesion.1e6 Primary hypo-
physitis refers to the isolated inflammation of the pituitary gland
not associated with other secondary causes. It is rare, with an
estimated incidence of 1 in 7 to 9 million individuals and less
than 100 cases reported in children.1e6 The histopathologic
subtypes include lymphocytic (most common), granulomatous,
audal; DI, diabetes insipidus;
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xanthomatous, plasmacytic, necrotizing, or a mixed picture.1e6

Xanthomatous hypophysitis (XH) is the rarest subtype, with
only 34 definite reported cases.7e11 Majority of the cases were
young adult women (mean age, 39 years; range, 12-72 years)
with only 1 reported case in a 12-year-old girl.7,8

The treatment options for hypophysitis include glucocorticoid,
immunotherapy, surgery, and radiotherapy.1e6 Unlike lymphocytic
hypophysitis (LH), XH is rarely reported to be associated with
autoimmunity, and response to glucocorticoid and immunotherapy
is unknown.
Case Report

We present a 22-year-old woman with XH who was
referred at the age of 14 years because of delayed puberty and
poor growth (Fig. 1). She was prepubertal upon initial
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Fig. 1. Growth chart of the patient.
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examination, with a height and weight of 120 cm (�6.12
standard deviation score) and 21.6 kg (�5.58 standard devia-
tion score), respectively (refer to Fig. 1 for the growth chart).
The findings of neurology, visual fields, and other systemic
examinations were normal. Investigations revealed severe
growth hormone deficiency, hypogonadotropic hypogonadism
(insulin-like growth factor 1 <25 ng/mL; peak growth hor-
mone, 0.47 ng/mL in insulin tolerance test; luteinizing hor-
mone <0.2 mu/mL; and follicle-stimulating hormone, 2.7 mu/
mL), and dyslipidemia (cholesterol, 7.9 mmol/L; low-density
lipoprotein, 6.3 mmol/L; high-density lipoprotein, 1.9 mmol/
L; and triglyceride, 0.81 mmol/L). Peak cortisol from the in-
sulin tolerance test was optimal at 800 nmol/L. The results of
thyroid function (free thyroxine, 13.6 pmol/L; thyroid-
stimulating hormone, 2.27 mU/L), prolactin, complete blood
count, liver and renal functions, electrolytes, calcium,
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magnesium, karyotype, antinuclear antibody, rheumatoid fac-
tor, thyroid antibodies, complement levels C3 and C4, eryth-
rocyte sedimentation rate, and tumor markers (beta-hCG and
alpha fetoprotein) were normal. Bone age was 9 years at a
chronological age of 14 years. Magnetic resonance imaging
(MRI) of the brain showed a homogeneously contrast-
enhancing lobulated mass, measuring 0.6 � 1.3 � 1.7 cm
(anterior-posterior [AP] � width [W] � cranio-caudal [CC])
arising from the pituitary stalk with extension to the sellar
and suprasellar regions and abutting the optic chiasm (Fig. 2).
She was started on pubertal induction and pravastatin. Growth
hormone was not started in view of the MRI findings.

She was treated for central hypothyroidism 2 years later at
the age of 16 years (diagnosed from routine thyroid function
monitoring) and diabetes insipidus (DI) at the age of 18 years.
The diagnosis of DI was made when she was admitted for



Fig. 2. Sagittal T1-weighted MRI image shows a homogenous contrast-enhancing
lobulated suprasellar mass upon first presentation measuring 0.6 � 1.3 � 1.7 cm
(AP � W � CC). AP ¼ anterior-posterior; CC ¼ cranio-caudal; MRI ¼ magnetic reso-
nance imaging; W ¼ width.
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acute appendicitis. On day 2 after appendectomy, she had
persistent polyuria (urine output range, 6-8 mL/kg/h) and
hypernatremia (serum sodium range, 152-157 mmol/L). Paired
samples confirmed the diagnosis of DI with an elevated serum
osmolality of 322 mOsm/kg and a very low urine osmolality of
78 mOSm/kg. Her DI was controlled with a relatively low dose
of oral desmopressin (25 mg twice daily). Prior to the acute
event, she had no symptoms suggestive of DI, and the results
of her serum sodium levels had been normal.

MRI was performed every 6th and 12th month from the
initial presentation. Initially, there was no change in the mass
size until 3 years later (at 17 years old), wherein it increased
to 1.8 � 1.4 � 1.0 cm (AP � W � CC). She then underwent a
partial resection via the transphenoidal approach. A complete
resection was not performed due to the close proximity of the
mass to the optic chiasm. The biopsied tissue was found to
compose of fibrovascular tissues densely infiltrated by xan-
thomatous and histiocytic cells admixed with lymphocytes,
plasma cells, eosinophils, and neutrophils (Fig. 3). No Langer-
hans cells, epitheliod granuloma, or malignant cells were seen.
No infective organisms (fungal bodies and acid fast bacilli)
were identified on special stains. The results of immunohis-
tochemistry staining showed histiocytes that were immuno-
reactive to CD163 and CD68, negative for placental alkaline
phosphatase and CD117 (markers for germinoma), and nega-
tive for S100 and CD1a (markers for Langerhans cell histio-
cytosis). The impression was a chronic inflammatory process
with findings consistent with XH.

Postresection MRI over a 2-year period showed a continued
increment of the mass size. A decision was made for a trial of ste-
roids in view of the risks of surgery. Prednisolone 30 mg (1 mg/kg/
day) was administered for 2 months and then gradually tapered off.
MRI 6 months later showed a reduction in the mass size from 2.1 �
1.2� 1.6 cm to 1.2� 1.0� 1.4 cm (AP�W� CC) (Fig. 4). While there
was still a superior displacement of the optic chiasm, her vision
remained normal.

The effect of steroid was unfortunately not sustained. Follow-
up MRI 12 months after the withdrawal of prednisolone showed
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an increment in the mass size to 1.7 � 1.5 � 2.0 cm (AP �W � CC).
A second course of prednisolone 35 mg (1 mg/kg/day) was sub-
sequently started. Apart from a 3-kg weight gain, no other acute
side effects of steroids were observed. A repeat MRI 3 weeks after
showed a reduction in the mass size to 1.6 � 1.4 � 1.3 cm (AP �
W � CC), with lesser compression onto the optic chiasm. Pred-
nisolone was continued for a total of 2 months, then gradually
tapered and shifted to a physiological dose of hydrocortisone 7
mg/m2/day (5 mg in the morning and 2.5 mg in the late
afternoon).

Azathioprine was added during the prednisolone therapy as a
steroid-sparing agent. It was started at 50 mg (1.6 mg/kg/day) for
2 weeks and then optimized to 75 mg once daily (2 mg/kg). The
dose had to be reduced to 50 mg after 3 months because of
lymphopenia (lowest acute lymphocytic count of 0.3 � 109/L),
which improved after the dose reduction. Repeat MRI while on a
6-month azathioprine therapy did not show a further increment
of the mass size.

Discussion

Etiology and Pathogenesis

The diagnosis of XH is made by the predominant presence of
lipid-laden macrophages from the histopathologic examination of
the pituitary tissue.7,8 Theories of its pathogenesis include an un-
known initial precipitating event (possibly autoimmune, infectious,
or localized endothelial dysfunction) that leads to the extravasation
of macrophages into inflamed interstitial tissue.7,8 These macro-
phages phagocytosed the injured cell membranes, which contain
phospholipids and cholesterol, and become characteristic lipid-
laden xanthoma cells.

For all types of hypophysitis, it is essential to rule out an
underlying systemic disease or secondary causes. Systemic
diseases include inflammatory disorders and infections. Sec-
ondary causes can be due to a local lesion, such as a pituitary
adenoma, craniopharygioma, Rathke cleft cyst, germinoma, or
Langerhans cell histiocytosis.7e11 For the cystic forms of XH on
MRI, differential diagnosis includes cystic adenoma or Rathke’s
cleft cyst.11

Autoimmune and inflammatory markers as well as the 8-year
follow-up did not reveal a secondary cause in our patient. The
results of staining and immunohistochemical study of the bio-
psied tissue were negative for germinoma, Langerhans cell his-
tiocytosis, and tuberculosis. Pituitary antibodies were not
performed because these tests are not available in our labora-
tory. A high positivity of these antibodies suggest an autoim-
mune hypophysitis, although may also be present in a pituitary
adenoma.2,3

Clinical Presentation

Hypophysitis may present as a neoplastic lesion.1e6 It can
present with symptoms of compression effects, pituitary de-
ficiencies, or hyperprolactinemia. Gonadotrophin and growth
hormone deficiencies were frequently reported in XH, whereas
adrenocorticotropic hormone deficiency, hypothyroidism, and DI
were less common.7e10 This was similar in our patient who had
gonadotrophin and growth hormone deficiency at presentation,
followed by hypothyroidism and DI. Her adrenal function had
remained normal for several years. She was started on a physi-
ological dose of hydrocortisone after the completion of pred-
nisolone in view of secondary adrenal suppression. Furthermore,
visual symptoms are less commonly reported with XH.7e10 The
patient’s vision and visual field surveillance had remained



Fig. 3. A, Histopathologic examination of the excised tissue shows a predominant infiltration of xanthomatous histiocytes with abundant foamy cytoplasm, which are admixed with
lymphocytes, a few neutrophils, and eosinophils (hematoxylin-eosin; original magnification, x200). B, CD163 immunohistochemistry highlights the histiocytes (original magni-
fication, x200). C, Absence of CD1a-positive histiocytes (original magnification, x200).
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normal over the years despite the close proximity of the mass to
the optic chiasm.

The duration of symptoms of hypophysitis had been reported
to be very variable. It may present acutely or over several years.
The longest duration had been reported in XH.7e11 While our
patient was first investigated at the age of 14 years, it was likely
that the disease had been present much earlier considering the
severe short stature at presentation and the significantly delayed
bone age. The prognosis of XH is uncertain. Based on reports, it
has ranged from recovery to partial resolution to no
improvement.7e11
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Management

There is no consensus on the treatment of hypophysitis owing to
the wide spectrum of clinical presentation.1e5 The management
consists of replacement of hormonal deficiencies and decreasing
the mass size, in which the options include steroids, immunosup-
pressants, surgery, or radiotherapy. Surgery is indicated for
compressive symptoms.1e5

Glucocorticoid is typically a first-linemedical treatment, and the
response has been reported to be favorable mostly in LH.1e5,12,13

The choice of steroid and dosage widely differs with experiences



Fig. 4. Sagittal and coronal T1-weighted MRI images with contrast show comparison in the mass size before the first course of prednisolone (2.1 � 1.2 � 1.6 cm [AP � W � CC]) and
the reduction in size after 6 months (1.2 � 1.0 � 1.4 cm [AP � W � CC]). AP ¼ anterior-posterior; CC ¼ cranio-caudal; MRI ¼ magnetic resonance imaging; W ¼ width.
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mostly reported in adult patients with LH. Types of steroids used
include prednisolone/prednisone, dexamethasone, and methyl-
prednisolone.1e5,12,13 We had chosen prednisolone due to its more
frequent reported use in the literature. Also, our patient had chosen
the oral route.

Immunosuppressants, most commonly azathioprine, were
reported to be initiated if the steroid therapy failed or caused
adverse effects. There had been a few case reports of success with
LH.13e15 To our knowledge, there had been no published cases of
XH treated with immunosuppressants. Similar to steroids, the
degree of fibrosis, dose, and duration of azathioprine are factors
that should be taken into account in assessing the treatment
response.13e15 Our patient was started on azathioprine due to the
unsustained effect of prednisolone. MRI after 6 months on
azathioprine therapy did not show a further increase in the mass
size. The halt in progression could be due to the effect of
azathioprine; however, a long-term follow-up is still needed with
a continued close surveillance.
Conclusion

We report a young woman with XH with a residual pituitary
mass after surgery, which was progressively enlarging over the
years. To our knowledge, there was only one case of XH that first
presented in an adolescent prior to this. In our report, a reduction in
the mass size was observed with prednisolone and no further
progression with azathioprine. Steroids and immunotherapy are
treatment options for XH; however, knowledge of its pathogenesis
and longer follow-up of more cases are needed.
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