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Diabetes insipidus as a main symptom of cancer

Lukasz Cieszynski, Lukasz Obolonczyk, Krzysztof Sworczak, Monika Berendt-Obolonczyk, 
Malgorzata Siekierska-Hellmann

Hormonal disturbances are a  possible complication of malignant 
disease not derived primarily from the endocrine cells. They may result 
from paraneoplastic hormonal activity of the tumor, such as frequently 
described Cushing’s syndrome in the course of ectopic secretion of adre-
nocorticotropic hormone (ACTH), a syndrome of inappropriate secretion 
of antidiuretic hormone (SIADH) and malignancy related hypercalcemia. 
Endocrinopathy may also be due to the destruction of the organ of inter-
nal secretion by the local invasion or distant tumor metastasis, such as 
secondary lesions in the hypothalamic-pituitary area. Thus, the clinical 
picture of malignancy sometimes may be dominated by the symptoms 
of hormonal deficiency. Diabetes insipidus (DI) is a rare complication of 
neoplastic disease, and its presence requires extended diagnostics. 

We present two case reports of patients with metastases to the pitu-
itary gland (MP) without an incriminating history suggesting malignancy, 
where DI was only the tip of the iceberg called cancer. Careful clinical 
evaluation and additional studies allowed the diagnosis of advanced ma-
lignancy. 

A 74-year-old man with a 3-month history of polydipsia (up to 5 l/day),  
polyuria, nycturia and loss of appetite (without cachectic appearance) 
was admitted to our department with DI suspicion. Additionally he suf-
fered from essential hypertension well controlled with amlodipine. He 
has been a regular smoker for 10 years. The history of malignancy and 
symptoms of hormonal imbalance except posterior lobe were negative. 
Physical examination revealed no significant abnormalities; blood pres-
sure and heart rate were 110/70 mm Hg and 80 per minute respectively. 
Plain chest X-ray revealed a tumor of the right pulmonary hilus. The chest 
computed tomography (CT) showed a pathological mass sized 31 mm × 
29 mm in one segment of the right lung with a pathological enlargement 
of the mediastinal lymph nodes: right paratracheal, subcarinal and aor-
topulmonary region (Figure 1). 

Bronchofiberoscopy did not detect any tumor. For appropriate evalu-
ation of lymphadenopathy and to obtain material for pathomorphologic 
diagnosis we decided to perform mediastinoscopy. The pathologically 
changed lymph node (group 4 according to American Thoracic Society 
Definitions of Regional Nodal Stations) was excised. The histopatholog-
ical assessment of the lymph node revealed metastasis of squamous 
carcinoma. Magnetic resonance imaging (MRI) of the head with post-
gadolinium enhancing identified two pathological lesions of the sellar 
area. One dumbbell-shaped mass was located in the intrasellar and su-
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prasellar region, 10 mm × 15 mm in size, adhered 
to the hypothalamus and optic chiasm without 
penetration to the cavernous sinus. The second 
lesion was described in the stalk of the pituitary 
gland with 3 mm dimension. The anterior lobe of 
the pituitary gland (PG) was located at the bot-
tom of the Turkish saddle; its height was 3 mm. 
There was no signal from the posterior lobe of PG 
(Figure 2). 

The results of routine laboratory tests found 
no abnormalities typical of metastatic cancer dis-
ease. Observed irregularities are shown in Table I. 

The results of hormonal laboratory tests sug-
gested anterior and posterior pituitary lobe insuf-
ficiency. There was also hyperprolactinemia ob-
served with no effect after metoclopramide (MTC) 
stimulation (Table II).

Taking into consideration the whole clinical 
picture and performed additional studies we diag-
nosed lung cancer, with insufficiency of anterior 
and posterior lobe of PG in the course of MP. The 
patient after oncologist consultation was qual-
ified for chemotherapy. Endocrine substitution 
included adrenal axis, thyroid axis and analogue 

Figure 1. Chest CT: pathologic mass sized 31 mm ×  
29 mm in one segment of the right lung with a patho-
logical enlargement of the mediastinal lymph nodes

Figure 2. Head MRI: two pathological lesions of 
sellar area: one dumbbell-shaped mass located in-
trasellar and suprasellar region (10 mm × 15 mm in 
size) adhered to the hypothalamus and optic chi-
asm; the second one in the stalk of pituitary gland 
with 3 mm dimension

Table I. Reported irregularities in the results of the 
basic laboratory research

Parameter Result Reference 
values

ESR EDTA [mm/h] 52 2–20

Uric acid [mg/dl] 8.1 3.5–7.2

Creatinine [mg/dl] 1.33 0.7–1.3

Lactate dehydrogenase [U/l] 223 125–220

Total cholesterol [mg/dl] 301 120–200

Ca 19.9 [U/ml] 48.84 < 37

ESR – erythrocyte sedimentation rate

Table II. Results of laboratory tests evaluating pi-
tuitary function

Parameter Result Reference 
values

Hormonal evaluation of anterior lobe of pituitary 
gland

TSH [μU/ml] 0.18 0.34–4.94

fT4 [pmol/l] 13.21 9.01–19.05

fT3 [pmol/l] 4.08 2.63–5.7

Cortisol 8.00 a.m. [nmol/l] 175 101–536

Cortisol 8.00 p.m. [nmol/l] 36 79–478

ACTH 8.00 a.m. [pg/ml] 26.9 < 46

ACTH 8.00 p.m. [pg/ml] 26.3 (Not 
validated)

Cortisol (nmol/day) – urine < 27.4 12–486

Testosterone [nmol/l] 1.62 5.4–19.5

LH [U/l] 0.25 1.14–8.75

hGH [mIU/l] 0.17 (Not 
validated)

IGF-1 [ng/ml] < 25 64–188

Prolactin [mIU/l] after MTC 
0’ – 1841 
60’ – 1885
120’ – 1929

108.0–557.1 
(without 

stimulation) 

Hormonal evaluation of posterior lobe of pituitary 
gland

Sodium [mEq/l] 139 136–145

Potassium [mEq/l] 4.0 3.5–5.1

Serum osmolality [mOsm/l] 303 270–295

Urine osmolality [mOsm/l] 138 250–1300

Urine specific gravity [kg/l] 1.003 1018–1030
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of vasopressin. To reduce hyperprolactinemia, re-
sulting probably from the loss of tonic inhibitory 
control, we used a dopamine receptor agonist. 

A 60-year-old man with 1-month history of po-
lydipsia (up to 6 l/day), polyuria, nycturia, mild fe-
ver, loss of appetite and decrease in body weight 
(by 4 kg) was admitted to our department for 
evaluation of DI. Medical history revealed no oth-
er chronic diseases, but long-term cigarette smok-
ing (38 years). The patient was operated on three 
times: 1969 – appendectomy due to appendicitis; 
1973 – Billroth I  gastrectomy because of peptic 
ulcer disease complication; and 1998 – cholecys-
tectomy due to cholelithiasis. Physical examina-
tion revealed supraclavicular lymphadenopathy, 
flushing of the face and neck with a small swell-
ing; blood pressure was 130/90 mm Hg and heart 
rate 90/min. Basic laboratory studies showed high 
lactate dehydrogenase activity and elevated tu-
mor marker CA 19.9 concentration (Table III). Hor-
monal tests for pituitary function revealed only 
features of posterior lobe insufficiency (Table IV). 

The ultrasound of the supraclavicular region 
confirmed the presence of bilateral placed hy-
poechoic clusters of lymph nodes with the largest 
dimension 12 mm. The chest CT showed a  large 
number of lymph node packets located in the ret-
rosternal, aorto-pulmonary window, right paratra-
cheal, and posterior mediastinum. Unequivocal  
focal lesions in the lungs were not established (Fig-
ure 3). 

The imaging studies – chest X-ray, CT of ab-
domen with small pelvis, gastroduodenoscopy, 
colonoscopy (due to anatomical conditions hepat-
ic flexure of colon was reached only), bronchofi-
beroscopy – and otolaryngological examination 
revealed no features of cancer. For further lymph 
node enlargement evaluation right scalene biopsy 
was performed. The result of the histopathologi-
cal assessment was squamous cancer. Magnetic 
resonance imaging with contrast enhancement of 

the head identified a  pathological mass located 
on the border between the anterior and posteri-
or pituitary lobe, 8 mm × 7 mm dimension. The 
tumor was hypointense in the T1-weighted and 
poorly grasped in T2-weighted images. Also thick-
ening of the pituitary stalk to 5 mm was observed 
(Figure 4). 

Disseminated squamous cell carcinoma with 
likely primary lesion from the lungs and MP with 
symptoms of DI were diagnosed. Due to the risk 
of superior vena cava syndrome, the patient was  
treated with radiotherapy to the mediastinum and 
surrounding supraclavicular area. Later he was  
qualified for chemotherapy. The patient also re-

Table III. Reported irregularities in the results of 
the basic laboratory studies

Parameter Result Reference 
values

ESR EDTA [mm/h] 35 2–20

CRP [mg/l] 73 < 5

Total cholesterol [mg/dl] 228 120–200

Triglycerides [mg/dl] 270 < 150

GT [U/l] 65 8–61

Lactate dehydrogenase [U/l] 354 125–220

Total cholesterol [mg/dl] 228 120–200

Ca 19.9 [U/ml] 1371 < 37

GT – γ-glutamyl transpeptidase, CRP – C-reactive protein

Table IV. Results of laboratory tests evaluating pi-
tuitary function

Parameter Result Reference 
values

Evaluation of anterior lobe of pituitary gland

TSH [μU/ml] 1.011 0.34–4.94

fT4 [pmol/l] 13.98 9.01–19.05

Cortisol 8.00 a.m. [nmol/l] 273 101–536

Cortisol 8.00 p.m. [nmol/l] 238 79–478

ACTH 8.00 a.m. [pg/ml] 43.9 < 46

ACTH 8.00 p.m. [pg/ml] 20.9 (Not 
validated)

Cortisol [nmol/day] – urine 215 12–486

17-OH-CS [mg/day] 7.4 2.5–7.5

17-KS [mg/day] 34.1 10–17

DHEA-S [μg/dl] 167 80–560

Androstenedione [ng/ml] 2.55 0.7–3.6

Testosterone [nmol/l] 15.2 5.76–28.14

LH [U/l] 3.42 1.80–8.16

FSH [mIU/ml] 5.68 1.37–13.58

hGH [mIU/l] 0.773 (Not 
validated)

IGF-1 [ng/ml] 138 64–188

Prolactin [mIU/l] at MTC 
0’ – 229.7 
60’ – 1137.4 
120’ – 727.4 

108.0–557.1 
(without 

stimulation) 

Evaluation of posterior lobe of pituitary gland

Sodium [mEq/l] 148 136–145

Potassium [mEq/l] 4.2 3.5–5.1

Serum osmolality [mOsm/l] 301 270–295

Urine osmolality [mOsm/l] 117 250–1300

Urine specific gravity [kg/l] 1.001 1018–1030
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ceived symptomatic treatment of DI with a  va-
sopressin analogue. After 3 months and 3 cycles 
of chemotherapy the patient was admitted to 
our department due to significant deterioration 
in general condition. In additional studies an en-
larged right pulmonary hilus was found, as well as 
liver metastases and further increase of the infil-
tration of the pituitary stalk, with stable diameter 
of the lesion within the pituitary gland. Based on 
performed laboratory tests the complete insuffi-
ciency of the anterior lobe of the pituitary gland 
was identified. The treatment included substitu-
tion of thyroid and adrenal axis. Temporary im-
provement of general state was obtained. During 
hospital stay, the patient developed acute coro-
nary syndrome, eventually complicated with circu-
latory-respiratory failure and died. 

Metastasis to the pituitary gland (MP) is a rare 
clinical problem among patients with cancer dis-
ease. According to the literature, its incidence is 
estimated at 1–3.6% of patients with cancer dis-
ease undergoing autopsy [1] and represents less 
than 1% of all pituitary tumors treated with neu-
rosurgery [2–4]. Breast and lung cancer are the 
most common malignancies giving MP [4–11]. Oc-
casionally, MP were also reported in hematologi-
cal, thyroid, kidney, colon, prostate, bladder, stom-
ach, liver [12], ovarian cancer [13] and germinoma 
[14]. It is estimated that 70% of MP derives from 
breast in women and 60% of MP originate from 
lungs in men [15]. 

The presence of MP may complicate the course 
of cancer at every stage of disease [4, 9]. It may 
be the first and only manifestation of neoplastic 
disease. Mostly, presence of metastatic lesions 
concerns the posterior lobe, rather than the two 
lobes simultaneously or only the anterior one [4, 
9, 16, 17]. Predilection for the posterior lobe is ex-

plained by its direct blood supply from the circu-
latory system and the adhesion of the dura mater 
on a  wider area. Most MP are asymptomatic in 
course; clinically overt cases concern only approx-
imately 2.5–18.2% of patients [4, 6, 15, 18, 19].  
The most typical symptoms of MP include 
a short history for DI, ophthalmoplegia and head-
ache [4, 9, 15, 16, 18, 20, 21]. The percentage  
of DI cases caused by MP among all DI cases is 
estimated as 14% [15]. The symptoms of ante-
rior lobe dysfunction are less specific for MP, as 
they often are masked by the essential signs of 
malignancy. In one analysis of patients with MP, 
symptoms of anterior lobe insufficiency without 
DI were estimated in 15% [4]. Further more de-
tailed studies using sensitive laboratory tests and 
imaging techniques indicate a higher incidence of 
anterior lobe hypopituitarism [18]. 

To make a  diagnose of MP is particularly dif-
ficult in patients without evidence of malignant 
disease. Diabetes insipidus should be taken into 
consideration as a hallmark of MP, which is a rare 
complication of benign tumor of the pituitary 
gland and it occurs in approximately 1% of adeno-
mas [9]. In these cases, it is a late manifestation of 
the adenoma lesion. Diabetes insipidus in symp-
tomatic patients with MP is calculated as 60–70% 
[4, 9]. Imaging techniques of the central nervous 
system (CNS) such as MRI or CT to a lesser degree 
differentiate primary and secondary tumors of the 
pituitary gland. The best radiological signs of MP 
include presence of metastatic lesions in anoth-
er location of the CNS, infiltration of surround-
ing structures close to the Turkish saddle and 
suprasellar spread of the tumor with its dumb-
bell-shaped picture [18, 20, 22]. 

The treatment of patients with MP is usually 
palliative, with the choice of radiotherapy applied 

Figure 3. Chest CT: large number of lymph nodes 
packets located in retrosternal, aorto-pulmonary 
window, right paratracheal and posterior medias-
tinum

Figure 4. Head MRI: pathological mass located on 
the border between anterior and posterior pituitary 
lobe (8 mm × 7 mm dimension) and thickening of 
the pituitary stalk to 5 mm
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to the surrounding of the pituitary gland and/
or chemotherapy. None of these methods affect 
the survival of patients. Neurosurgical treatment 
is rarely used because of cancer advance. Neuro-
surgery is considered only among patients with 
a vague image of the tumor or people with neuro-
logical symptoms, especially because of the pos-
sible cranial nerve damage [4, 9]. A bad prognosis 
largely depends on the end stage of cancer dis-
ease rather than direct connection with MP. Medi-
an survival is determined as 6–7 months [9].

In conclusion, we presented cases of 2 patients 
where DI was the main symptom of oncological 
disease not diagnosed earlier. Suspicion of malig-
nancy in patient 1 was established thanks to pos-
itive lateral chest X-ray, where a centrally located 
tumor was found. In patient 2, typical physical 
examination suggested malicious lymph node en-
largement. Conjecture of MP was based on clini-
cal and radiological assessment. In both cases the 
water-deprivation test was not performed due to 
the clear clinical picture of DI and the presence 
of a  pathological mass in MRI. Similarly to the 
available medical literature, we did not confirm 
the histopathological nature of the MP. Local ad-
vancement of the disease per se disqualified the 
patients from radical treatment. Noteworthy is the 
lack of clinical signs and symptoms of hypopitu-
itarism in patient 1 and the rapid development of 
anterior lobe insufficiency confirmed in laboratory 
studies in patient 2. 

Our two cases are distinct examples of the fact 
that DI may only be the tip of the iceberg. Physi-
cians, especially endocrinologists and GPs, should 
remember that DI may be the first and only mani-
festation of malignancy. Moreover, administration of 
vasopressin analogues will improve patients’ quali-
ty of life and in selected cases (e.g. thyroid cancer, 
lymphoma) early diagnosis may also affect survival.
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