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A B S T R A C T

Ipilimumab, a human monoclonal antibody against cytotoxic T-lymphocyte antigen 4, was

approved by the U.S. FDA (Food and Drug Administration) in 2011 for the treatment of

unresectable or metastatic malignant melanoma. Occurrence of hypophysitis, an immune-

related adverse event due to ipilimumab use, has been frequently reported. We report a case

of ipilimumab-induced hypophysitis involving the optic tracts and tuber cinereum, iden-

tified using 3D fluid-attenuated inversion recovery.

© 2017 the Authors. Published by Elsevier Inc. under copyright license from the University

of Washington. This is an open access article under the CC BY-NC-ND license (http://

creativecommons.org/licenses/by-nc-nd/4.0/).

Introduction

Ipilimumab is an IgG1-type human monoclonal antibody (mAB)
developed against cytotoxic T-lymphocyte antigen 4 (CTLA-
4). Ipilimumab binding to CTLA-4 which is expressed on T-cells
augments T-cell activation and proliferation, resulting in an an-
titumor response. Improved overall survival due to ipilimumab

treatment in metastatic melanoma has been reported [1].
Several clinical trials using this agent in the treatment of other
malignancies are ongoing. However, immune-related adverse
events (irAEs) due to ipilimumab have also been frequently re-
ported. In particular, the most common endocrinopathy caused
by ipilimumab is hypophysitis with hypopituitarism. Recent
studies suggest that approximately 10%-15% of patients re-
ceiving ipilimumab may develop hypophysitis [2,3]. Symptoms
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affecting vision are rarely observed in ipilimumab-induced
hypophysitis [4–6], because it is thought that pituitary lesions
due to ipilimumab are not large enough to compress the optic
chiasma, in contrast to lesions of autoimmune lymphocytic
hypophysitis. Here we report a case of ipilimumab-induced
hypophysitis with involvement of the optic tracts and tuber
cinereum. We were unable to find a previous report like this
case.

Case report

A 74-year-old woman was originally diagnosed with stage IIIA
(pT2aN2aM0) melanoma of the right lower abdomen, and was
later found to have multiple nodal metastases. She was com-
menced on a 3 mg/kg dose regimen of ipilimumab. After
receiving the third course of ipilimumab 8 weeks after
ipilimumab initiation for nodal metastases, she presented with
complaints of headache, nausea, general fatigue, facial edema,
but no polydipsia or polyuria. Goldman visual field testing
showed bilateral nasal hemianopia and bitemporal superior
quadrantanopia. During the fourth course, laboratory evalua-
tions showed hypothyroidism (TSH 0.13 µIU/mL; reference range

0.35-4.94), FT4 0.58 ng/dL (0.70-1.48), adrenal insufficiency (ACTH
2.8 pg/mL; 7.2-63.3), cortisol 0.9 µg/dL, and hypogonadism (FSH
2.25 mIU/mL, LH 0.22 IU/mL). The prolactin level was low (PRL
<0.60 ng/mL). She was negative for antithyroid antibodies and
the IgG level was normal.

Magnetic resonance imaging revealed enlargement of the
pituitary gland and stalk (Fig. 1). Postcontrast T1-weighted
images showed heterogeneous enhancement of the pituitary
lesion (Fig. 1B). Coronal 3D fluid-attenuated inversion recov-
ery (3D FLAIR) showed high-signal intensity in the optic tracts
and tuber cinereum (Fig. 1C), whereas coronal 2D T2-weighted
images did not clearly show an intense signal in those regions
(Fig. 1D). No enhancement of those regions was visible on
postcontrast coronal T1-weighted images (Fig. 1E).

After steroid therapy for 11 weeks, follow-up magnetic res-
onance imaging demonstrated a decrease in size of the pituitary
lesion (Fig. 2A) along with improvement in all symptoms.
However, visual field constrictions were not fully recovered.The
high-signal-intensity in the optic tracts and tuber cinereum
seen with 3D-FLAIR did not disappear completely (Fig. 2B).
Hormone data showed hypopituitarism, hypothyroidism, and
adrenal insufficiency.The patient needed to continue hormone
replacement therapy.

Fig. 1 – (A) Sagittal T1-weighted image showing enlargement of the pituitary gland and stalk (arrows). High-signal intensity
in the posterior pituitary lobe is visible. (B) Sagittal postcontrast T1-weighted image showing heterogeneous enhancement
of the pituitary lesion (arrows). (C) Coronal 3D FLAIR clearly showing high-signal intensity in the optic tracts and tuber
cinereum (arrows). The pituitary gland is not large enough to compress the chiasm and tuber cinereum. (D) Coronal T2-
weighted image showing no significant high-signal intensity in the optic tract and tuber cinereum (arrows). (E) Coronal
postcontrast T1-weighted image showing no significant enhancement in the optic tract and tuber cinereum (arrows).
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Discussion

Ipilimumab-induced hypophysitis usually involves the ante-
rior lobe, resulting in central hypothyroidism, central adrenal
insufficiency, and hypogonadism. Prolactin levels are often
low in patients with ipilimumab-induced hypophysitis [3].
On the other hand, involvement of the posterior lobe is
uncommon, and diabetes insipidus is also rare. The mecha-
nism of ipilimumab-induced hypophysitis has not been fully
understood. Iwama et al. have recently reported that CTLA-4
is expressed in the pituitary gland, predominantly in thyroid
stimulating hormone- and prolactin-producing cells [7]. This
suggests that CTLA-4 may utilize type IV or type II immune
mechanisms [7,8]. This also explains lesser occurrence of
hypophysitis with other immunotherapies such as the anti-
programmed cell death protein 1/programmed cell death
ligand 1 (anti-PD-1/PD-L1) compared to anti-CTLA-4 thera-
pies. However, the expression level of CTLA-4 varies between
individuals [8]. An elevated level of CTLA-4 expression is
known to cause an aggressive and necrotizing form of
hypophysitis.

The most common imaging finding in ipilimumab-induced
hypophysitis is mild to moderate diffuse enlargement of the
pituitary gland with variable enhancement. In some cohorts,
symmetrical enlargement of the pituitary gland has been re-
ported in 12%–88% of patients with ipilimumab-induced
hypophysitis [9,10]. Pituitary enlargement rarely causes com-
pression of the optic apparatus [10]. Steroid therapy results in
resolution of pituitary enlargement and chronic persistent en-
largement of the pituitary is uncommon [2]. Furthermore,
involvement of the posterior pituitary is extremely rare, being
reported in only one out of 15 ipilimumab-induced hypophysitis
cases [11]. Stalk thickening was reported in 10 out of 17 pa-
tients in another cohort [10].

This patient presented with bilateral nasal hemianopia
and bitemporal superior quadrantanopia. Those findings are
not typically seen in patients with pituitary mass, but the
characteristic visual field defect caused by pituitary mass

with suprasellar extension is bitemporal hemianopsia. Oph-
thalmologic complications from ipilimumab therapy are rare,
occurring in less than 1% of patients, but generally manifest
as uveitis [6]. In our case, 3D FLAIR clearly showed high-
signal lesions in optic tracts and tuber cinereum, which were
considered related to her visual symptoms. 3D FLAIR elimi-
nates inflow artifacts in the basal cistern and reduces CSF
signals completely, producing high-resolution images with
thinner slices [12]. Therefore, 3D FLAIR could clearly identify
tiny lesions in optic tracts in this case. Because the pituitary
lesion was not large enough to compress the optic chiasma,
the optic tract and tuber cinereum lesions may suggest
inflammation due to hypophysitis. 3D FLAIR might be useful
in patients with ipilimumab-induced hypophysitis with visual
field constrictions.
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Fig. 2 – (A) Follow-up sagittal postcontrast T1-weighted image showing a decrease in the pituitary lesion after steroid
therapy (arrows). (B) High-signal intensity in the tuber cinereum not completely eliminated on coronal 3D FLAIR imaging
(arrows).
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