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Abstract:

Pituitary inflammation due to IgG4-related disease is a rare condition and is sometimes accompanied by
central diabetes insipidus. Central diabetes insipidus produces a strong thirst sensation, which may be diffi-
cult to distinguish when complicated by salivary insufficiency. A 45-year-old man was admitted to our de-
partment for a thorough examination of his thirst and polyuria. He had suddenly developed these symptoms
more than one year earlier and visited an oral surgeon. Swelling of the left submandibular gland, right pa-
rotid gland, and cervical lymph nodes had been observed. Since his IgG4 level was relatively high at 792
mg/dL and a lip biopsy showed high plasmacytoid infiltration around the gland ducts, he had been diagnosed
with IgG4-related disease. He had started taking 0.4 mg/kg/day of prednisolone, and his chief complaint tem-
porarily improved. However, since the symptom recurred, he was referred to our institution. After admission,
to examine the cause of his thirst and polyuria, we performed a water restriction test, vasopressin loading
test, hypertonic saline loading test and pituitary magnetic resonance imaging. Based on the findings, we diag-
nosed him with central diabetes insipidus due to IgG4-related hypophysitis. We increased the dose of predni-
solone to 0.6 mg/kg/day and started 10 pg/day of intranasal desmopressin. His symptoms were subsequently
alleviated, and his serum IgG4 level finally normalized. We should remember that IgG4-related disease can
be accompanied by hypophysitis and that central diabetes insipidus is brought about by IgG4-related hypo-
physitis. This case report should remind physicians of the fact that pituitary inflammation due to IgG4-related
disease is very rare and can be masked by symptoms due to salivary gland inflammation, which can lead to
pitfalls in the diagnosis in clinical practice.
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phase, or else long-term hormone replacement therapy is

Introduction

Pituitary inflammation due to IgG4-related disease is a
rare condition and is associated with central diabetes in-
sipidus in 17.9% of patients (1). IgG4-related hypophysitis
usually shows a good response to steroid therapy, but in
some cases, recurrence is observed, leading to an irreversible

necessary (2).

Central diabetes insipidus is typically characterized by
sudden onset of polyuria and intolerable thirst (3). In central
diabetes insipidus patients, biosynthesis and/or secretion of
vasopressin is reduced, leading to a decrease in urine osmo-
lality. Desmopressin acetate is often used to treat the dis-
ease.
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IgG4-related diseases are frequently associated with bilat-
eral submandibular adenitis, and thirst occurs in 30% of
cases (4). Similar symptoms are observed in subjects with
central diabetes insipidus. Abnormal findings in the pituitary
area were reportedly found along with abnormalities in other
organs, such as the pancreas and submandibular gland, in
some subjects with IgG4-related hypophysitis (5-7); how-
ever, in other subjects with IgG4-related hypophysitis, the
abnormal findings in the pituitary area were only noted sev-
eral years after the diagnosis of abnormalities in other or-
gans (9-11).

We experienced a case of central diabetes insipidus in
which it took more than one year to reach final diagnosis
because the symptoms were masked by IgG4-related sialade-
nitis.

Case Report

A 45-year-old man was admitted to our department for a
thorough examination of an increase in urine volume. He
had suddenly developed thirst and polyuria 440 days ago
and begun to drink about 8 L of water per day. When the
thirst did not subside and he visited an oral surgeon 338
days ago, swelling of the left submandibular gland, right pa-
rotid gland, and cervical lymph nodes were observed. Com-
puted tomography (CT) showed diffuse enlargement of the
pancreas, and blood tests showed high levels of IgG4 (IgG4,
792 mg/dL). A biopsy of the lip was performed, which re-
vealed high plasmacytoid infiltration around the gland ducts
and more than 200 IgG4-positive plasmacytoid cells/high-
power field (HPF), leading to a diagnosis of IgG4-related
disease.

The patient started taking 30 mg/day of prednisolone (0.4
mg/kg/day) at the Department of Collagen Disease. He men-
tioned that his chief complaint was temporarily improved,
but we did not necessarily believe that the disease had actu-
ally resolved. Indeed, his symptoms recurred after about one
month, and he was referred to our institution for a thorough
examination. At the time of admission, he was being treated
with prednisolone 5 mg/day.

On admission, a physical examination revealed a blood
pressure of 148/97 mmHg, a pulse rate of 72 beats/min, and
a body temperature of 36.9°C. His height and body weight
were 175.5 cm and 75.7 kg. On an examination of the neck,
enlarged parotid and submandibular glands and cervical
lymph nodes were palpated. There were no abnormal find-
ings in the hemogram and electrocytes. Liver dysfunction
was observed (y-GTP, 194 U/L; AST, 22 U/L; ALT, 33 U/
L), and the renal function was within normal range. Serum
sodium, plasma osmolality, and serum arginine vasopressin
(AVP) were 140 mmol/L, 287 mOsm/kg, and 0.5 pg/mL, re-
spectively. Anterior pituitary hormones were normal as fol-
lows: adrenocorticotropic hormone (ACTH) 19.1 pg/mL,
cortisol 16.6 pg/dL, growth hormone 0.30 ng/mL, insulin-
like growth factor 1 124 ng/mL, prolactin 13.9 ng/mL,
thyroid-stimulating hormone 0.93 plU/mL, free T3 3.73 pg/

mL, free T4 1.01 ng/dL, follicle-stimulating hormone 7.08
mlIU/mL, luteinizing hormone 3.64 mIU/mL, and free tes-
tosterone 9.5 pg/mL. There were no abnormalities in diabe-
tes or lipid markers. Immunological tests showed high levels
of 1gG4 (IgG4, 241 mg/dL). On a urinalysis, the urine spe-
cific gravity was 1.003, and the urine osmolality was 115
mOsm/kg. The urine volume for the first 24 h after admis-
sion was 7,900 mL.

There were findings of hypotonic polyuria. Since central
diabetes insipidus was suspected, additional tests were per-
formed. In the water restriction test, the urine osmolality
was 90 mOsm/kg at the start and still less than 300 mOsm/
kg after 360 minutes (Fig. 1A). The water restriction test
showed a weight loss of 2.18%. In the desmopressin loading
test, the urine osmolality was more than 300 mOsm/kg at 30
minutes after subcutaneous injection of 5 units of desmo-
pressin (Fig. 1B). Hypertonic saline infusion test showed no
reactive secretion of vasopressin in response to an increased
serum sodium concentration (Fig. 1C). Based on these find-
ings, we diagnosed him with central diabetes insipidus.

Pituitary magnetic resonance imaging (MRI) showed a de-
creased intensity of the posterior lobe of the pituitary gland
(Fig. 2A) and thickening of the pituitary stalk on TI-
weighted imaging (Fig. 2B), leading to the diagnosis of cen-
tral diabetes insipidus due to IgG4-related hypophysitis. The
dose of prednisolone was increased to 0.6 mg/kg/day, and
10 pg/day of intranasal desmopressin was started; conse-
quently, the urine output decreased rapidly. Two months af-
ter being discharged from the hospital, the patient’s serum
IgG4 was <100 mg/dL in the outpatient clinic.

Discussion

IgG4-related hypophysitis is a rare disease, with only 84
cases reported thus far, and 70.2% of cases of IgG4-related
pituitary inflammation induce ADH deficiency symptoms.
Most instances of IgG4-related pituitary inflammation in-
duce panhypopituitarism, while 17.9% of cases are associ-
ated with central enuresis (1). Leporati et al. proposed diag-
nostic criteria for IgG4-related hypophysitis (5). In the pre-
sent case, multiple organ enlargements, including that of the
submandibular gland, parotid gland, cervical lymph nodes,
and pancreas, were observed, and an elevated serum IgG4
level, high plasma cell infiltration around the gland ducts,
and many IgG4-positive plasma cells were found on a lip
biopsy. We therefore diagnosed this patient with IgG4-
related disease (6). Furthermore, pituitary MRI showed a
mass shadow in the sella turcica, and enlargement of the pi-
tuitary stalk was also confirmed. Based on these findings,
we diagnosed this patient with IgG4-related pituitary inflam-
mation.

In the present case, it took over one year to reach the fi-
nal diagnosis of central diabetes insipidus due to IgG4-
related hypophysitis. Abnormal findings in the pituitary area
were reportedly found together with abnormalities in other
organs, such as the pancreas and submandibular gland, in
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Figure 1.

(A) On a water restriction test, the urine osmolality was 90 mOsm/kg at the start and still

<300 mOsm/kg after 360 minutes. The water restriction test showed a weight loss of 2.18%. Closed
circle, urine osmolarity; open circle, urine specific gravity. (B) In the vasopressin loading test, the
urine osmolality was >300 mOsm/kg at 30 minutes after subcutaneous injection of 5 units of desmo-
pressin. Closed circle, urine osmolarity; open circle, urine specific gravity. (C) The hypertonic saline
loading test showed no reactive secretion of vasopressin in response to an increased serum sodium
concentration. Closed circle serum sodium; open circle, vasopressin.

some subjects with IgG4-related hypophysitis (9-12). How-
ever, in other cases, abnormal findings in the pituitary area
were found several years after the diagnosis of abnormalities
in other organs (5, 6, 13). Regarding central diabetes in-
sipidus due to IgG4-related hypophysitis, there is substantial
variation in the period between the diagnosis of central dia-
betes insipidus and the diagnosis of abnormality in other or-
gans (6, 12).

IgG4-related hypophysitis recurs during the tapering
phase and has an irreversible course, in some cases requiring

long-term hormone replacement therapy. In the present case,
the patient himself clearly remembered the timing of the on-
set of the disease, and it took more than one year for a diag-
nosis to be reached even though he had typical symptoms of
central diabetes insipidus. The first factor was that the pa-
tient had submandibular gland enlargement and parotid
gland enlargement due to IgG4-related disease. The fre-
quency of IgG4-related pituitary inflammation associated
with systemic IgG4-related disease is 75%, and in this case,
multiple organ enlargements of salivary glands, cervical
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Figure 2. Pituitary MRI showed a decreased intensity of the
posterior lobe of the pituitary gland (A) and thickening of the
pituitary stalk on T1-weighted imaging (B).

lymph nodes, and the pancreas were observed. IgG4-related
sialadenitis is a common complication of IgG4-related dis-
ease, and in 30% of cases, it is associated with thirst and
decreased salivary flow (4). In patients with IgG4-related
sialadenitis and central enuresis, it is difficult to determine
the primary locus of the thirst sensation unless central enu-
resis caused by IgG4-related pituitary inflammation is in-
cluded in the differential diagnosis. The second reason was
that since this patient was quite optimistic, he did not feel
that his thirst and polyuria were pathological. Central diabe-
tes insipidus is usually caused by hypertonic dehydration
due to polyuria, which stimulates the thirst center and in-
duces drinking behavior due to unbearable thirst. In the pre-
sent case, the patient was not aware of polyuria compared to
his complaints of thirst, and one reason for the delay was
that the patient’s symptoms had temporarily improved with
steroid treatment for IgG4-related disease.

It is recommended that the initial dose of treatment for
IgG4-related hypopituitaritis be set at 0.6 mg/kg/day of
prednisolone (2). Even if symptoms temporarily improve,

there is a high probability that they will flare up with taper-
ing. Therefore, a maintenance dose of prednisolone of >2.5
mg/day is recommended. However, the patient in this report
relapsed after 1 month under treatment with prednisolone 5
mg/day. These findings indicate that the required mainte-
nance dose of prednisolone varies depending on the patho-
genesis of each patient, and steroid therapy with an insuffi-
cient dose does not lead to remission of symptoms in some
cases. Indeed, it has been reported that glucocorticoid ther-
apy to reduce inflammation is associated with a recovery of
the pituitary function in some subjects (14-16). It has been
also reported, however, that glucocorticoid therapy fails to
perform well in other subjects (17-19). Furthermore, there
have been several reports showing that lymphocytic hypo-
physitis remits spontaneously (20, 21), whereas for autoim-
mune pancreatitis caused by IgG4-related diseases, the rec-
ommended dose of prednisolone is 0.6 mg/kg/day or 30-40
mg/day (22). In the present case, the initial dose of predni-
solone was set at 30 mg, according to the recommended
dose for IgG4-related disease, but this equated to 0.4 mg/kg/
day, which may have been an insufficient initial dose. After
the diagnosis of central diabetes insipidus, the dose of pred-
nisolone was increased to 0.6 mg/kg/day, and the serum
IgG4 level improved to <100 mg/dL in 2 months. A dose of
0.6 mg/kg of body weight may be the ideal starting dose
when IgG4-related hypophysitis is suspected.

Based on these findings, we should bear in mind the pos-
sibility that IgG4-related disease may be accompanied by
hypophysitis and that central diabetes insipidus can be in-
duced by IgG4-related hypophysitis. The rarity of such pi-
tuitary inflammation due to IgG4-related disease may repre-
sent a pitfall in the diagnosis of such conditions in clinical
practice, and this case report will hopefully serve as a
timely reminder for clinicians.

Written informed consent was obtained from the patient for
the publication of this case report and any accompanying images.

The authors state that they have no Conflict of Interest (COI).
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