Central Diabetes Insipidus: An Unusual Initial
Presentation of Lung Cancer
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Central diabetes insipidus (DI) rarely occurs as the initial presentation of lung cancer.
Lung cancer patients with the presentation of central DI often exhibit other central nervous
system (CNS) symptoms. We reported a 54-year-old man with polyuria for 3 months. His
physical and neurological examination results were unremarkable. Water deprivation test
confirmed the diagnosis of central DI. A magnetic resonance image of the brain revealed
multiple lesions consistent with metastases, including a lesion in the posterior lobe of the
pituitary gland. A chest radiograph showed a nodule in the left upper lobe of the lung.
Computed tomography-guided needle biopsy of the nodule confirmed the diagnosis of lung
adenocarcinoma. The patient was treated with a nasal spray of desmopressin, cyber-knife
radiosurgery followed by whole brain radiotherapy, and chemotherapy. His polyuria improved
markedly and he was well without significant complications. In conclusion, if a patient initially
presents with central DI without other CNS symptoms, physicians should consider the
possibility of metastatic disease, especially that resulting from lung cancer. (Thorac Med
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Introduction

Central diabetes insipidus (DI), occurring
from injury to the hypothalamic-neurohypo-
physeal system, commonly results from head
trauma, neoplasms, and granulomatous disease
[1]. Pituitary metastasis frequently results from
breast and lung cancer [2]. However, patients
with pituitary metastases are often asymptomat-
ic, and the metastasis is discovered accidentally.
Symptoms of central DI are often complicated

with other central nervous system (CNS) symp-
toms that are caused by multiple CNS metas-
tases. Central DI as the initial presentation of
lung cancer has hitherto been reported in only a
limited number of cases [3-6]. In most of these
patients, central DI was accompanied by other
neurological symptoms. We report a patient in
whom the initial presentation of lung adenocar-
cinoma was central DI without other neurologi-
cal symptoms.
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Case Report

A 54-year-old non-smoking man presented
to our nephrology outpatient department with a
3-month history of polyuria and polydipsia. He
did not experience cough, shortness of breath,
feverishness, or weight loss, and had an un-
eventful medical history except for diabetic
mellitus. He took 500 mg of oral metformin
twice daily.

The physical examination was unremark-
able. Neurological and visual field examina-
tions revealed no focal deficit. Initial investiga-
tion showed normal plasma glucose, and his
hemoglobin Alc was 7.4%. His 24-hour urine
volume was 5,800 ml; urine osmolality, 92
mOsm/kg; and plasma sodium, 149 mmol/L.
These levels were consistent with those for DI.
We therefore performed a water deprivation test
(Table 1). After administration of desmopressin,
urine osmolality increased (and urine output
concomitantly decreased) by more than 100%.
This result confirmed the diagnosis of central
DI [7]. The patient’s growth hormone, adre-
nocorticotropic hormone, prolactin, follicle-
stimulating hormone, luteinizing hormone, and

Table 1. Water deprivation test

thyroid stimulating hormone levels were within
normal limits.

A magnetic resonance image (MRI) of the
brain showed multiple lesions consistent with
metastases, including a lesion in the posterior
lobe of the pituitary gland (Figure 1). Chest
radiographs showed a nodule in the left upper
lobe of the lung (Figure 2). A chest computed
tomographic (CT) scan (Figure 3) showed a 2.8
cm x 1.9 cm speculated nodule in the left up-
per lobe of the lung with several fine nodules in
both lungs, indicating metastases.

We performed a CT-guided needle biopsy
of the nodule; the morphology confirmed the
diagnosis of lung adenocarcinoma (Figure 4). A
technetium-99m whole body bone scan showed
multiple bony metastases. The disease was clas-
sified as stage IV according to the tumor-node-
metastasis stage (T,,N,M,;).

The patient was treated with a nasal spray
of 10 pg desmopressin twice daily, which mark-
edly improved his polyuria. He underwent
cyberknife radiosurgery (12-24 Gy; pituitary
metastatic tumor, 24 Gy) followed by whole-
brain radiotherapy (3000 cGy/10 fractions for 2
weeks) and 4 cycles of cisplatin (60 mg/m’) and

Plasma Plasma Urine Urine Urine
Time (hr) osmolality sodium osmolality volume sodium
(mOsm/kg) (mmol/L) (mOsm/kg) (ml) (mmol/L)
0 295 141 112 250 18
Subcutaneous desmopressin 2.5 pg
0.5 291 143 -- 110 --
1 297 142 503 80 86
2 288 143 510 60 112
3 290 143 - 0 --
4 291 144 544 80 110

--: Not applicable
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Fig. 1. MRI of the brain (sagittal view) shows: (a) A peripherally enhanced lesion (arrow) in the posterior lobe of the

pituitary gland on a post-Gd T1-weighted image (T1WI). (b) Several lesions (arrow heads) with rim-enhancement are

seen on a post-Gd T1WI, located at the right thalamus and the right frontal lobe. These findings are consistent with

the presence of metastases.

Fig. 2. Chest radiograph of the patient shows an obscure nodule

(arrow) in the left upper lobe of the lung.

pemetrexed (500 mg/m’). As of this writing, the
patient was well and had not developed signifi-
cant complications.

Discussion

Pituitary metastases are observed at the
time of autopsy in 1% to 5% of patients with
advanced cancer [8]. The breast and lung are
the most frequent primary sites in woman
(66.0%) and men (62.9%), respectively [2].
However, pituitary metastases in most patients
remain asymptomatic and are usually discov-
ered as a postmortem finding [2]. More than
60% of pituitary metastases primarily affect the
posterior lobe, 10% to 20% affect the anterior
lobe, and only 1 to 2% involves the infundibu-
lum [2]. The posterior pituitary receives blood
supply from the systemic circulation, whereas
the anterior pituitary is supplied by its portal
system [3]. Symptoms of central DI are rare
(6.8%) among patients with pituitary metastases
[2]. These patients often experience other CNS
complications, such as headache, cranial nerve
palsy, and visual changes [9-11] that are caused
by multiple CNS metastases.

Polydipsia, polyuria with hypotonic urine,
low serum antidiuretic hormone (ADH) levels,
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Fig. 3. CT scan of the chest. (a) A speculated nodule (arrow) in the left upper lobe, 2.8 cm x 1.9 c¢m in size. (b)

Innumerable nodular lesions in both lungs (arrow heads).

Fig. 4. Section shows adenocarcinoma composed of tumor cells

with hyperchromatic nuclei and pale cytoplasm arranged in a
glandular pattern (hematoxylin & eosin, 200x)

and correction of symptoms upon exogenous
ADH administration are the clinical hallmarks
of central DI. Among patients with central DI,
10% to 20% have pituitary metastases [1]. CT
scans cannot detect pituitary abnormalities in
many patients; however, MRI scans are an ef-
fective tool to identify pituitary metastases [12].
In MRI of the pituitary tumor, T1-weighted
images do not show the normal physiologi-
cal bright spot for the posterior lobe, and post-
gadolinium (Gd) imaging reveals abnormal
enhancement in the posterior lobe [13]. On the
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basis of factors such as patient age of more than
50 years, rapid onset or progression of symp-
toms, presence of cranial nerve palsy, history
of malignancy, and failure of bromocriptine
treatment, clinicians can differentiate pituitary
metastases from pituitary adenomas [6, 14].

Administration of exogenous ADH usually
improves the symptoms of central DI. However,
most patients require lifelong administration
because of the destructive, irreversible nature
of the pituitary lesions. Resolution of central DI
after brain radiotherapy has been observed in a
few cases [12, 15-16]. Piedra et al. also reported
a patient in whom the DI medication could be
reduced 3 months after gamma knife surgery
for a solitary metastasis in the pituitary stalk
[17]. Early radiotherapy or surgical decompres-
sion do not change the overall poor prognosis
associated with pituitary metastases. However,
they may improve the quality and quantity of
life of symptomatic patients [10].

In conclusion, if a patient initially presents
with central DI but no other CNS symptoms,
physicians should consider metastatic disease
from lung cancer.
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