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A Young Male with a Hypothalamic Tumor

Mimicking Anorexia Nervosa
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A 20-year-old Japanese man with a hypothalamic tumor which caused hypopituitarism and dia-

betes insipidus was mistakenly diagnosed as anorexia nervosa because of anorexia, weight loss, de-

nial of being ill, changes in personality, and abnormal behavior resembling the clinical characteristics

of anorexia nervosa. After irradiation therapy, he gained weight and is behaving normally under re-

placement therapy. Unlike in hypopituitarism, anorexia nervosa patients often have elevated plasma

levels of growth hormone (GH), cortisol or adrenocorticotropin (ACTH). Careful testing and exami-

nation must be performed to distinguish between anorexia nervosa and other organic disorders.

Introduction

The diagnosis of anorexia nervosa is based
upon the presence of weight loss unexplained by
physical illness or other psychiatric disorders.
Psychological characteristics include fear of gain-
ing weight, distortion of body image, preoccupa-
tion with food, and denial of cachexia. The diag-
nostic criteria for anorexia nervosa as deter-
mined by the Survey Committee for Eating Dis-
orders of the Japanese Ministry of Health and
Welfare in 1990 are Mweight loss of 20% below
that expected, lasting longer than 3 months, @ab-
normal eating behavior including food restricting,
bulimic episodes, and stealth eating, ®a distur-
bance in the perception of body weight or shape
and intense fear of gaining weight, despite being
underweight, @onset at under 30 years of age, ®
amenorrhea in females, and ®negation of other
illness including psychiatric disorders, that could

account for anorexia and weight loss. In practice,
it is difficult in many patients to determine
whether or not they have a fear of gaining
weight. The incidence of male anorexia nervosa
has recently been increasing, although anorexia
nervosa still occurs 10 times more frequently in
girls than boys V. This report describes a male pa-
tient whose clinical presentation resembled that
of anorexia nervosa, but who was eventually di-
agnosed with a hypothalamic tumor. Prior to the
correct diagnosis, the misdiagnosis of anorexia
nervosa had endangered his life.
Case Report
A 20-year-old Japanese man, the elder of two
siblings, was emergently admitted to our depart-
ment on July 4th, 1995, due to poor nutrition and
disturbance of consciousness. He had had no seri-
ous illnesses in the past. He was not aggressive
and was considered highly intelligent at school.
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On March 1st 1995, he caught a cold after ski-
ing and lost his appetite with nausea and vomit-
ing. He had frequently drunk water with ice in
late March, but the polydipsia disappeared in
April. However, he did not voluntary disclose his
polyuria. Laboratory tests were performed at a
general hospital on April 10th, which revealed
that the serum values for urea nitrogen, sodium
and chloride were slightly higher than normal. No
abnormal findings were observed in a computed
tomographic (CT) scan of the head. He was mis-
takenly diagnosed as suffering from anorexia ner-
vosa both at the general hospital as well as outpa-
tient department of a psychiatry unit of a univer-
sity hospital. He denied being ill and showed re-
sistance to seeing a doctor. He was inhibited and
rather uncommunicative.

In June, he entered another psychiatric hospi-
tal because of dehydration and abnormal behav-
ior, such as intentional vomiting accompanied by
moaning in a toilet room for long periods of time.
He rejected laboratory tests as well as an intrave-
nous drip, and was discharged from the hospital
at his discretion. He was then admitted to our de-
partment because of poor nutrition and a distur-
bance of consciousness. He lost 6.4 kg in weight in
4 months.

On admission, he was seriously dehydrated. He
was emaciated, with a height of 169 c¢cm and a
weight of 45 kg, which was more than two stan-
dard deviations below the mean for his age. His
pulse was 78/min and blood pressure 106/70
mmHg. His consciousness was 10 as estimated by
the Japanese Coma Scale, with hallucinations.
The extragenital organs appeared normal and his
pubic hair was of the female-type shape. Visual
field examination showed no abnormalities.

The results of routine laboratory studies (Table
1) revealed proteinuria, a mild degree of anemia,
a severe degree of dehydration, hypoproteinemia,

hypoalbuminemia, hypernatremia, hypercalcemia

Table 1 Initial laboratory data

Peripheral blood Urine examination

Red blood cell Gravity 1.007
374 x 104 /mm3 Protein (+)
Hemoglobin 11.1 g/dl Glucose (=)

Ocult blood (+)
Red blood cell 1 /HPF
White blood cell
6 ~ 10 /HPF
Urine chemistry
Total volume 955 ml

Hematocrit 282 %
White blood cell
7,340 /mm3
Platelets 9.0 X 104 /mm3
Blood chemistry
Total bilirubin 0.4 mg/dl

AST 20 10/1 Protein 0.04 mg/dl
ALT 12 10/1 Na 40 mEq/1
LDH 242 1U/1 K 44 mEq/]
ALP 129 1U/1 Cl 46 mEq/1]
CK 36 1U/I Creatinine 61 mg/dl
Total protein 59 g/dl BUN 335 mg/dl
Albumin 37 g/dl Ca 0.8 mg/dl
Total cholesterol 144 mg/dl P 311 mg/dl
Triglyceride 141 mg/dl  NAG 279 U/1
Glucose 72 mg/dl a1 microglobulin

BUN 42 mg/dl 84.1 mg/!
Creatinine 3.9 mg/dl B2 microglobulin

Uric acid 10.5 mg/dl 30,300 mg/1!
Na 164 mEq/l  Uosm 274 mOsm/kgHz20
K 3.9 mEq/] Posm 342 mOsm/kgH20
Cl 125 mEq/l FENa 0.54 %
HCOs 256 mEq/l  FECa 0.73 %

Ca 13.7 mg/dl 24h CCr 13.2 ml/min
P 3.9 mg/dl

Mg 2.2 mEq/!

AST: aspartate aminotransferase, ALT: alanine amino-
transferase, LDH: lactate dehydrogenase, ALP: alkaline
phosphatase, CK: creatine kinase, BUN: blood urea nitro-
gen, NAG: N-acetyl- B -D-glucosaminidase, Uosm: urinary
osmolality, Posm: plasma osmolality, FENa: fractional ex-
cretion of Na, FECa: fractional excretion of Ca, 24hCCr: 24
hour creatinine clearance.

in spite of hypocalciuria and renal failure. Hormo-
nal studies were performed (Tables 2 and 3).
The basal levels of plasma ACTH, cortisol, al-
dosterone, gonadotropins, and testosterone were
depressed. Although plasma GH increased in re-
sponse to GH-releasing hormone (GRH) and
plasma ACTH increased in response to cortico-
tropin-releasing hormone (CRH), the responses
of those hormones to insulin-induced hypoglyce-
mia were impaired. Gonadotropins did not show

any responses to luteinizing hormone-releasing
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Table 2 Endocrinological and related data

Normal range Present patient

Ts (90 ~ 170) 100 ng/dl
Ty (5.1 ~114) 89 ug/dl
Free T3 (25~ 43) 4.0 pg/ml
Free T4 (10~18) 1.5 ng/dl
TSH (02 ~ 4.0) 01> uU/ml
Thyroglobulin (30 >) 46.7 ng/ml
TBII (~15~ 15) 45 %
TGHA (100 x >) 100 X >
MCHC (100 x >) 100 X >
GH (5>) 0.5 ng/ml
PRL (15 >) 40 ng/ml
ACTH (10 ~ 60) 5.7 pg/ml
Cortisol (45 ~ 24) 1.1 pgrdl
Urinary free cortisol (10 ~ 100) 447 ug/day
170HCS (29~ 116) 2.0 mg/day
17KS (4.6 ~ 16.4) 2.0 mg/day
LH (16~ 95) 0.5 mIU/ml
FSH (12 ~82) 0.9 mIU/ml
Testosterone (250 ~ 1,100) 5.0 ng/dl >
ADH (03~42) 047 pg/ml
Renin (05~ 3.0) 115 ng/ml/hr
Aldosterone (22~ 15) 2.7 ng/dl
1,25(0H)2D {20 ~ 60) 12 > pmol/I
25(0OH)D (25.0 ~ 62.4) 24.5 nmol/!
ACE (83~214) 172 10/1
Intact PTH (23~ 173) 8 ng/l
PTHrP (11>) 1.1 > pmol/I

TBIL: TSH binding inhibitory immunoglobulin, TGHA: thy-
roglobulin hemagglutination test, MCHA: microsome he-
magglutination test, PRL: prolactin, 170HCS: urinary 17-
hydroxy corticosteroid, 17KS: urinary 17-ketosteroid, LH:
luteinizing hormone, FSH: follicle stimulating hormone, 1,
25(0H)2D: 1, 25 dehydroxy vitamine D, 25(0H) D: 25 hy-
droxy vitamine D, ACE: angiotensin II converting enzyme,
PTH: parathyroid hormone, PTHrP: PTH-related proteins.

hormone. His basal levels of triiodothyronine
(Ts) and thyroxine (T, were within the normal
ranges with a slightly elevated level of serum
thyroglobulin on addmision. In addition, the basal
level of thyroid-stimulating hormone (TSH) was
depressed and showed no response to TSH-
releasing hormone. However, serum levels of
both hormones gradually decreased below the
lower limits of the normal ranges in spite of re-
placement therapy with 50 pg L-thyroxine. De-
spite severe dehydration with hypernatremia, his

Table 3 Pituitary hormone stimulation tests

Rapid insulin (0.075 U/kg BW), TRH (500 ug) and GnRH
(100 pg) test

0 30 60 120 min

Blood sugar (mg/dl) 73 29 48

GH (ng/ml) 0.7 0.8 05 0.8
ACTH (pg/ml) 5.1 30> 30> 30>
Cortisol (ug/d) 1.0 1.2 11 42
TSH (pU/ml) 01> 01 01> 01>
Prolactin (ng/ml) 400 435 339 409
LH (mIU/ml) 05> 05> 05> 05 >
FSH (mIU/ml) 09 1.0 11 1.0

GRH (100 pg) and CRH (100 ug) test
0 30 60 90 min

GH (ng/ml) 05 178 20.0 93
ACTH (pg/ml) 5.7 439 28.7 385
Cortisol (ug/dl) 1.1 76 87 9.7

Fig.1 CT scan of the head
Enlargement of the pituitary stalk with homogeneous
enhancement was observed.

urinary output on admission was 955 ml/day,
with an inappropriately low urinary osmolality
and low plasma level of antidiuretic hormone
(ADH), which was diagnosed as diabetes in-
sipidus.

A CT scan of the head indicated enlargement
of the pituitary stalk (Fig. 1). Magnetic resonance
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$:0.0 mm
W: 56.48% L.: 30.13%

Fig.2 MRI of the head
The infundibulum was bulked with thickening, which
was isotense with white matter on Tl-weighted im-
age.

imaging (MRI) of the head showed that the in-
fundibulum was bulked with thickening thro-
ughout, which was isotense with white matter on
T1-weighted (Fig. 2) and T2-weighted images and
had homogeneous enhancement. The enhanced
MRI also revealed another lesion of the pineal
body. Cerebrospinal fluid analysis revealed no ab-
normalities.

According to the above findings, he was diag-
nosed with a hypothalamic tumor (most likely
germ-cell tumor) that caused hypothalamic hy-
popituitarism and diabetes incipidus. His urine
volume increased once in late March, 1995 and
was then normalized by adrenal insufficiency. Be-
cause of disturbance of thirst, he was severely de-
hydrated accompanied by acute renal failure.

Initial treatment began with administration of
3 liters of fluid to hydrate and correct elevated
levels of electorolytes. The serum sodium and
chloride levels then normalized. Since hypercalce-
mia persisted in spite of 3~4 liters/day of intra-
venous drip and was not suppressed by treat-

ment with 80 U/day of elcatonin for 5 days, a sin-
gle intravenous injection of 30 mg of pamidronate
disodium was given on July 14th. By July 28th, se-
rum calcium and creatinine levels normalized af-
terwhich hypercalcemia did not recur. He has
been administrated 20 mg of hydrocortisone, 75
ug of L-thyroxine, 25 mg of methyltestosterone
and 6.25 pg of 1-desamino D-arginine vasopressin
(dDAVP). Radiation therapy was used to treat
the hypothalamic lesions, which resulted in disap-
pearance of the lesions and remission of his symp-
toms. He has gained weight to 61 kg and is behav-
ing entirely normally under the replacement
therapy.
Discussion

Hypothalamic tumors are characterized by vis-
ual disturbance, diabetes insipidus, and hypopi-
tuitalism, which can be associated with anorexia,
emesis, change of mood or personality and psy-

»9  Experimental data sug-

chiatric symptoms
gests that the lesions of the ventromedial nucleus
can cause hyperphagia resulting in obesity, and
that a lesion in the lateral hypothalamic nucleus
can result in a lack of desire to eat and emaciation
#~% In humans, the anterior portions of the hypo-
thalamus are associated with cachexia and
cachexia is replaced by obesity when a tumor ex-
tends into other portions of the hypothalamus ”?.
Weight loss is a much less frequent symptom of
hypothalamic dysfunction than obesity.

¥~1%0f adolescents

There has been some reports
and young adults with brain tumors whose initial
symptoms of the psychological disturbances as
well as anorexia and emaciation has resulted in a
misdiagnosis of anorexia nervosa. Chipkevitch
carefully reviewed 21 cases in the literature and
concluded that only a few cases fulfilled the crite-
ria of anorexia nervosa defined by the American
Psychiatric Association's Diagnostic and Statisti-
cal Manual of Mental Disorders, 3rd edition, re-

vised (DSM III-R)™. Such misdiagnoses most
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likely occurred because anorexia and psychic dis-
turbances preceded the neurological signs or the
correct diagnosis by a mean of 2.9 years .

Our patient fulfilled the clinical criteria of ano-
rexia nervosa including onset age, loss of at least
20% of ideal body weight for over 3 months, ab-
normal eating behavior and denial of being ill.
However, he had never expressed disturbed per-
ception of body image, and had been much less
active and had no history of a sense of well-being,
euphoria and, shortening of sleeping time which
usually occurs as starvation progresses in pa-
tients with anorexia nervosa. To our regret, labo-
ratory test was performed once in the general
hospital where he had visited at the first time.
Since he did not voluntarily disclose his polyuria,
the doctor in charge mistakenly considered that
his hypernatremia had been resulted from dehy-
dration due to decrease in water intake. In addi-
tion to the psychological and physical disorders,
laboratory data often reveal various endocri-
nological disorders in anorexia nervosa. Anorexia
nervosa patients often have elevated plasma lev-
els of GH accompanied by an exaggerated re-
sponse to GRH®. They also show elevated levels
of plasma ACTH and cortisol with loss of normal
diurnal rhythm, increased excretion of urinary
free cortisol, inability of dexamethasone to sup-
press plasma ACTH and cortisol levels at a low
dose, and absent or impaired responses of plasma
ACTH and cortisol to CRH®. These are the most
significant ways in which anorexia nervosa dif-
fers from hypopituitarism. Our patient had not
been endocrinologically investigated until admis-
sion into our hospital.

This patient was the first reported case of hy-
percalcemia in secondary hypoadrenalism due to
hypothalamic tumor, as previously reported and
discussed”. Four previous cases of hypercalce-
mia developing in patients with secondary hy-

poadrenalism™ ~*’have been reported. All were

patients with isolated ACTH deficiency due to
lymphocytic hypophysitis in the post-partum pe-
riod, accompanied by destructive thyroiditis. This
suggests that the development of hypercalcemia
in secondary hypoadrenalism requires sufficient
thyroid hormone levels. In this context, the nor-
mal levels of thyroid hormones on admission in
this case most likely contributed to the hypercal-
cemia in adrenal deficiency™.

Hypothalamic tumors, which comprise 70% of
germ cell tumors®, are seen in the second and
third decades of life. Similarly, anorexia nervosa
usually occurs in the same age range. The num-
ber of male patients with anorexia nervosa has in-
creased in Japan. In our department, the inci-
dence was 1.3% in 320 outpatients with anorexia
nervosa for 10 years. Thus, careful and compre-
hensive examination is required to distinguish be-
tween anorexia nervosa and other organic disor-
ders, especially in boys or young men.
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HRMEMNREICRZ S h R THES OB 6

TR K TERKE WOWEEREERE Y Y — AR
PHARERKSE A
SHEZTERAY Bt sy— S8

Sm B S B R B AR BA N W mEpmEE

0 WOBMWT, BEFAE, KRERD, ACELZ EOTERE, WiEkoz s, BERE X AR
DEALD & B O EREE TR ARAIRIE & o TR SN, 20, BROEFREEE X2
L7=2%, KAOBHS L UCTEHER? O T42NRNRENS LT, £FRBOELL BMEETY
FHCBR AR L7-. IOHINlE & 2 2 SN AR TS C, 21X 5 FERAEREBETE & IRAVE &
W SNz, BHESHKERELZREET, BITRERVEYOBETIZL > TREFIZZRIZEEL T
WD EASHIBE L, HUR TEOIEISC X A BRI S 0N o 72,

Chipkevitch 12 & 54 F THE S 720N AHRAIRAE (S BEEL L 72 BUR T 5 IES 21 Fl o HRET T
X, R EXLTHERESNRZVE VI HEEUNOSHEEZZEICH T LD 2HTH 57225,
FTEh B & OS AR EL, R T EEE 12 X AMREROMBUCEE 20 4T L THB L TH ), ER
FORBBRPLELRI L EHME L TV 5.

MRS ERAERZRIMEMLTEY, KTERERKFED 1% LHEMIhTHDE, BEHD
B, £8FD1~5% T, YR TH13% ThbH. LrL, DEOBRIIIHEEED
ERNIIERICEETH L. FPEMAEBEETIEL B2, AREEFAIGE T, MEREFRVE Y,
ACTH, aVFV—VAEEE L2 NS, EHNICEHTH 5.
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