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An Elderly Patient with Sarcoidosis Manifesting
Panhypopituitarism with Central Diabetes Insipidus
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Abstract. We here report a 77-year-old Japanese male who suffered general fatigue with progressive thirst and polyuria.
Central diabetes insipidus was diagnosed by depletion of vasopressin secretion in response to increases in serum
osmolality. Secretory responses of anterior pituitary hormones including adrenocorticotropin, thyrotropin, gonadotropins
and growth hormone were severely impaired. Diffuse swelling of the infundibulum as well as lack of T1-hyperintense
signal in the posterior lobe was noted by pituitary magnetic resonance imaging. The presence of bilateral hilar lymphade-
nopathy and increased CD4/CD8 ratio in bronchoalveolar lavage fluid was diagnostic for lung sarcoidosis. Physiological
doses of corticosteroid and thyroid hormone were administered in addition to desmopressin supplementation. Complete
regression of the neurohypophysial swelling was notable two years after corticosteroid replacement. Diffuse damage of
anterior pituitary combined with hypothalamic involvement leading to central diabetes insipidus is a rare manifestation in

such elderly patients with neurosarcoidosis.
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SARCOIDOSIS is a systemic granulomatous disease
involving multiple organs, in which endocrinopathy is
rarely complicated [1]. Among the various symptoms
attributed to neuroendocrine sarcoidosis, polyuria and
polydipsia are the most frequent manifestation, as
reported in approximately 30% of patients with sar-
coidosis involving the central nervous system [2-5].
However, considering that the central nervous system
is affected only in 5% of all cases of sarcoidosis, dia-
betes insipidus resulting from sarcoidosis is still an
uncommon complication [6, 7]. Patients with neuro-
endocrine sarcoidosis occasionally show hypothalamic
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dysfunction and less frequently involve the infundibu-
lum and/or the pituitary gland, leading to hypothalamic
disturbances and anterior pituitary hormone deficiency
[7].

Here we report an elderly patient with pulmonary
sarcoidosis and central diabetes insipidus secondary to
its hypothalamo-pituitary involvement, who was nota-
ble for loss of anterior pituitary functions and complete
regression of the neurohypophysial enlargement after
corticosteroid replacement.

Case Presentation

A 77-year-old Japanese male who suffered general
fatigue, headache, thirst, polyuria, and polydipsia was
referred to our hospital for further examination. He
also had a low-grade fever. He presented a 4-month
history of progressive thirst and had been ingesting 3 to
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5 L/day of cold water. His daily urine volume was ini-
tially 2 L and gradually increased to 4 to 5 L. He had
no particular family history of endocrinopathy or sar-
coidosis but had a previous history of hepatocellular
carcinoma related to alcoholic liver damage. Labora-
tory screening excluded diabetes mellitus and renal
insufficiency while it showed moderate anemia (Hb
11.1 g/dl), mild decrease of serum sodium level (133
mEq/l) and moderate liver damage. Corrected serum
calcium level was normal (9.3 mg/dl) but 1,25-
dihydroxyvitamin D, level was slightly elevated (65
pg/ml, normal: 20-60). Levels of serum angiotensin-
converting emzyme (ACE), lysozyme and soluble inter-
leukin-2 receptor (sIL-2R) were 17.8 1U/1 (7-20), 11.7
pg/ml (5-10), and 1250 U/ml (190-650), respectively.
Chest X-ray (Fig. 1A) and computed tomography
(CT; Fig. 1B) showed bilateral swelling of hilar lymph
nodes and small nodules in bilateral lung fields. Arte-
rial blood-gas analysis and pulmonary function tests
were normal. Scintigraphy using ¢’Ga-citrate revealed
diffuse uptake in bilateral lung fields. Lung sarcoido-
sis was diagnosed based on the specific findings of
high CD4/CDS8 ratio of 9.78, in the bronchoalveolar
lavage fluid (BALF) containing 31.2 x 10%ml cells
with 37.9% of lymphocyte population. It is reported
that CD4/CDS8 ratio of 3.5 or greater in BALF had
high specificity for diagnosing lung sarcoidosis [8].
The patient had no neurological and ophthalmological
abnormalities including visual field and the fundus. No
lymphoadenopathy or skin nodules were detected by
physical examination. Electrocardiogram and cardiac
ultrasonography did not reveal findings related to car-
diac sarcoidosis.

Basal endocrine data were as follows: arginine vaso-
pressin (AVP): 0.3 pg/ml at 300 mOsm/kg of serum
osmolality, adrenocorticotropin (ACTH): 1.5 pg/ml,
cortisol: 1.1 pg/dl, luteinizing hormone (LH): 0.06
mlU/ml, follicle-stimulating hormone (FSH): 0.47
mlU/ml, thyrotropin (TSH): 0.3 nIU/ml, free thyroxine
(FT4): 0.68 ng/dl, free tritodothyroxine (FT3): 1.54 pg/
ml, prolactin (PRL): 18.7 ng/ml, and growth hormone
(GH): 0.29 ng/ml. Posterior pituitary function test
using 5% saline loading test (Fig. 2A) revealed that se-
cretion of AVP was markedly impaired. None of the
anterior pituitary hormones except PRL responded to a
combined test of anterior pituitary function with CRH,
GnRH, TRH and GRH (Fig. 2B). Anti-pituitary anti-
bodies tested by immunofluorescence using rat pitu-
itary anterior and middle lobes [9] were negative and

Fig. 1. Radiological findings in the lung. A) Chest X-ray and

B) Computed tomography. Arrowheads indicate bilat-
eral swelling of hilar lymphnodes.

anti-thyroglobulin and anti-thyroid peroxidase anti-
bodies were not detected in the serum. Pituitary
magnetic resonance imaging (MRI) enhanced with
gadolinium contrast exhibited marked thickening of
the infundibulum (Fig. 3A). In addition, normal hyper-
intense signal in the neurohypophysis was absent in
T1-image and dural thickening was observed.
Treatment was initiated with hydrocortisone (10 to
25 mg/day) for replacement of hypocortisolemia. Ad-
ministration of levothyroxine sodium (25 to 75 pg/day)
was also required for concurrent hypothyroidism even
after hydrocortisone replacement (Fig. 4). Immedia-
tely after the replacement of hydrocortisone, urinary
volume was increased to 5 L/day possibly due to un-
masked diabetes insipidus. Nasal administration of
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Fig. 2. Pituitary function tests. A) Posterior pituitary functions.

AVP, arginine vasopressin. A shaded area indicates nor-
mal range (26). B, C) Combined anterior pituitary tests.
Before (B) and after (C) replacement of hydrocortisone
for 2 years. CRH (0.1 mg), GnRH (0.1 mg), TRH (0.5
mg) and GRH (0.1 mg) were intravenously administered.

desmopressin (2.5 to 5 pg/day) was then commenced
(Fig. 4). A trial of initial administration of 2.5 pg
desmopressin resulted in marked reduction of urinary
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Fig. 3. Pituitary MRI findings. A) At the onset of diabetes in-
sipidus. B) After replacement of hydrocortisone for 2
years. Gd: gadolinium enhancement.

volume from 200 ml/h to less than 50 ml/h in 2 h, sug-
gesting normal urine concentrating ability of the kid-
ney. After commencement of two-year corticosteroid
replacement, follow-up MRI showed a complete remis-
sion of the thickening of pituitary stalk, despite the
absence of normal hyperintense signal of the neuro-
hypophysis (Fig. 3B). The patient has recovered from
his headache, lethargy and weight loss, but has contin-
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Fig. 4. Clinical course.

ued to require desmopressin treatment for diabetes in-
sipidus. Examination of combined anterior pituitary
test after two-year hydrocortisone replacement revealed
that responses of ACTH, PRL and FSH were marginal-
ly increased (Fig. 2C). Serum levels of lysozyme,
1,25-dihydroxyvitamin D; and sIL-2R decreased to
7.1 ng/ml, 18 pg/ml and 803 U/ml, respectively.

Discussion

In this report we described an elderly patient who
initially manifested with masked central diabetes insip-
idus and panhypopituitarism. Neuroendocrine damage
of the anterior pituitary combined with central diabetes
insipidus is a rare complication in elderly patients with
sarcoidosis. Based on the review on 285 patients with
sarcoidosis (mean age: 43.7, male to female ratio 5/4)
[6], mean age of 14 patients with neurosarcoidosis was
44 years old and female patients were predominant
(male to female ratio 4/10). Murialdo and Tamagno
have specifically reviewed 91 patients with neuroendo-
crine dysfunctions due to neurosarcoidosis, showing
that the age of patients with endocrine manifestations
related to hypothalamo-pituitary region ranged from 10
to 66 years (mean age: 33 years) without gender prom-
inence [2].

Neurological complications of sarcoidosis include
cranial neuropathy including facial, vestibular and

oculomotor palsy, aseptic meningitis, myopathy, hy-
drocephalus, hypothalamo-pituitary involvement, and
peripheral neuropathy [6]. Since the preceding neuro-
logical manifestations occur without any evidence of
pulmonary or other systemic features of sarcoidosis,
actual incidence and course of isolated neurosarcoido-
sis are still uncertain [6]. The occurrence of subclinical
and undiagnosed neurosarcoidosis may be much
higher. Although the hypothalamus and pituitary are
the most susceptible endocrine organs in sarcoidosis,
confined involvement in the pituitary gland is rare
complication in sarcoidosis [10]. Although polyuria
and polydipsia are common features of hypothalamic
involvement of sarcoidosis, these symptoms may be
partially caused by thirst dysregulation rather than true
diabetes insipidus [11].

Serum levels of ACE and sIL-2R are useful parame-
ters with high specificity and sensitivity for the detec-
tion and evaluation of systemic activity of sarcoidosis.
ACE is produced in sarcoid granulomas by immigrated
macrophages [12], while sIL-2R produced by T-
lymphocytes reflects the specific T-cell response of the
inflammation [13]. The sIL-2R level is known to have
higher sensitivity (83%) than the serum ACE level in
pulmonary sarcoidosis and therefore it appears to be an
indicator of disease progression [14]. In our case, se-
rum levels of lysozyme and sIL-2R decreased when
pituitary swelling had disappeared, suggesting that
the disease activity of sarcoidosis regressed after cor-
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ticosteroid replacement for two years.

Regarding the manifestation of central diabetes in-
sipidus, lymphocytic adenohypophysitis (LAH) and
lymphocytic infundibuloneurohypophysitis (LIN) are
important differential diagnoses from neurosarcoidosis
[15]. LAH is a rare autoimmune disorder of the pitu-
itary that most frequently observed in females during
the postpartum period [16]. The symptoms include
headache, visual disturbance and signs of anterior pi-
tuitary insufficiency. In contrast, the main lesion of
LIN is localized at the pituitary stalk and/or posterior
lobe. According to the review by Hashimoto concern-
ing LIN [17], damage of GH and gonadotropin secre-
tion was occasionally found, while ACTH secretion
was rarely impaired (1 out of 28 LIN cases). On the
other hand, impaired secretion of diffuse anterior hor-
mones including ACTH, TSH, gonadotropins, GH and
PRL was often observed in LAH patients [16]. In-
creased serum PRL was occasionally found in one third
of patients with sarcoidosis, suggesting that the hypo-
thalamus is more susceptible to sarcoidosis than the
pituitary gland [18]. Considering the self-limiting fea-
ture of pituitary-stalk thickening observed in LIN, LIN
could be overlapped in the present case with sarcoido-
sis. In addition, periventricular distribution of lesions
and leptomeningeal enhancement are the two most
common abnormal findings in neurosarcoidosis [19].
The latter finding observed in our case was helpful in
discriminating neurosarcoidosis from multiple sclero-
sis and lymphocytic hypophysitis.

Complete regression of the neurohypophysial swell-
ing was noted after corticosteroid replacement for two

years although the defects of anterior pituitary re-
sponses such as ACTH, PRL and FSH were only mar-
ginally alleviated. The therapeutic effects of cortico-
steroids on hypothalamo—pituitary involvement due to
sarcoidosis have been proposed [19]. In general, the
effectiveness to restore anterior pituitary function and
diabetes insipidus is unexpected [20], although a case
of neurosarcoidosis showing complete resolution of
the suprasellar mass as well as recovery of concurrent
hypogonadism is documented [21]. Clinical courses of
sarcoidosis are varied and advanced disease with ex-
tensive granulomatous involvement leads to irrevers-
ible neurological deficit [22]. It is therefore important
to diagnosis neurosarcoidosis in the early phase [23];
however, necessity of corticosteroid therapy to sarcoi-
dosis without showing significant neurological symp-
toms remains controversial.

In conclusion, we report a case of diabetes insipidus
accompanying panhypopituitarism related to sarcoido-
sis. Swelling of the pituitary stalk regressed completely
with corticosteroid replacement. Diffuse involvement
of anterior pituitary combined with central diabetes in-
sipidus is a rare condition but this complication should
be clinically noted even in elderly patients with sar-
coidosis. Sarcoidosis is associated with intrathoracic
lesions in about 70% of cases [24] and normal chest X-
ray at initial presentation does not exclude generalized
sarcoidosis [25]. Careful follow-up and an intensive
search for systemic sarcoidosis are mandatory in pa-
tients with presumed involvement in the hypothalamo-
pituitary region.
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