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Hypothalamic dysfunction in a child: a distinct syndrome? 

Report of a case and review of the literature 
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Abstract .  W e  r e p o r t  the  case  of  a 9 -yea r -o ld  girl  wi th  
mul t ip l e  p r o b l e m s  due  to h y p o t h a l a m i c  dysfunc t ion  of  
obscure  origin:  apnoe i c  spel ls ,  b e h a v i o u r a l  p r o b l e m s ,  
d e v e l o p m e n t a l  de lay ,  h y p o d i p s i a  wi th  bou t s  of  hype r -  
n a t r a e m i a ,  ep i sodes  of  s p o n t a n e o u s  h y p o t h e r m i a ,  obes-  
i ty,  pe t i t - r ea l  se izures ,  non -p rog re s s ive  p recoc ious  pu-  
be r ty ,  absence  of  r e s p i r a t o r y  r e s p o n s e  to  COa and  p r o b -  
ab ly  insens i t iv i ty  o f  hyposens i t iv i ty  to pa in .  She also 
had  h y p e r p r o l a c t i n a e m i a  and  d e c r e a s e d  h u m a n  g rowth  
h o r m o n e  secre t ion .  H y p o t h y r o i d i s m  of  cen t ra l  or ig in  
and  h y p o s e c r e t i o n  of  cor t i so l  were  also p resen t .  Mul t ip l e  
b r a i n  CT-scans  fa i led  to r evea l  any  t u m o u r  or  o t h e r  ana-  
t omica l  abno rma l i t y .  H e r  cl inical  course  was i m p r o v e d  
ini t ia l ly  by  t r e a t m e n t  wi th  c l o m i p r a m i n e ,  bu t  she d i ed  
sudden ly ,  and  the  au topsy  fa i led  to disclose  any ana-  
tomica l  les ion.  W e  c o m p a r e  this case  wi th  t h ree  s imi lar  
p r ev ious ly  r e p o r t e d  cases.  

K e y  words :  H y p o t h a l a m i c  dysfunc t ion  - H y p o t h a l a m u s  

Introduct ion 

W e  r e p o r t  a c a se  of  h y p o t h a l a m i c  dysfunc t ion  of  obscu re  
or igin in a 9 -yea r -o ld  girl  and  c o m p a r e  he r  f ea tu res  wi th  
those  of  t h r e e  p rev ious ly  r e p o r t e d  boys  wi th  s imi lar  
p r o b l e m s  [1-3] .  

Case report 

A 9-year 4-month-old girl was transferred to Ste-Justine hospital 
because of hypothalamic dysfunction of unknown origin. 

Correspondence to: M. L. Weber 

Abbreviations: ACTH = adrenocorticotropin; ADH = anti- 
diuretic hormone; E2 oestradiol; FSH = follicle stimulating 
hormone; HGH = human growth hormone; LH = luteinizing 
hormone; T4 = thyroxine; TSH = thyroid stimulating hormone 

The family history was non contributory. She was born at term 
after a normal pregnancy, and during delivery she aspirated 
meconium. When she was 4 years of age, she was seen by a 
psychologist because of multiple problems including hypersomnia, 
immaturity, developmental delay and behavioural difficulties con- 
sisting of alternating aggressivity and passivity. She was obese and 
had symptoms compatible with petit-mal seizures, which was con- 
firmed by EEG. Treatment with valproic acid was initially success- 
ful. She had multiple episodes of urinary tract infection without 
underlying anatomical abnormality. At age 6, she underwent surgery 
for correction of strabismus. When asked about sensitivity to pain, 
her mother stated that her daughter never cried as a result of falls. 

At the age of 6 years and 8 months, she was seen by a paediat- 
ric endocrinologist because of precocious puberty; she also had a 
transient episode of hypernatraemia. At that time. she was obese: 
her height was 119cm (75th percentile), and her weight was 
34.5 kg (above the 97th percentile, 156% of ideal weight). Her 
head circumference was 51.5 cm (50th percentile). Her bone age 
was 5 years and 9 months. She had premature sexual development 
(Tanner stage II for breasts and pubic hair); the physical examina- 
tion was otherwise normal. The following investigations yielded 
normal results: intravenous glucose tolerance test, serum cortisol. 
adrenocorticotropin (ACTH), triiodothyronine, thyroid stimulat- 
ing hormone (TSH), luteinizing hormone (LH), follicle stimulat- 
ing hormone (FSH), and dehydroepiandrosterone; serum thyrox- 
ine; (T4) was not available for technical reasons; plasma prolactin 
was elevated 72 and 78 gg/1, or 8 mIU/ml), as well as serum oes- 
tradiol (E2) (95 pmolfl). The cerebral CT-scan was normal, and the 
EEG was typical of petit-mal seizures. 

Behavioural problems continued and. at the age of 7 years and 
2 months, enuresis was still present despite therapeutic trials with 
imipramine and with an alarm system. Her performance in school 
was poor and the seizures were not well controlled until valproic 
acid was replaced with ethosuximide. Her height was now 123 cm 
(75th percentile) and her weight had reached 41 kg (above the 97th 
percentile, 170% of ideal weight). Pubertal development had not 
progressed, and bone age had increased to 7 years. Serum sodium 
concentration was 144 mmol/1. Plasma prolactin was still elevated 
(431xg/1). After administration of L-dopa (500mg/m2), plasma 
human growth hormone (HGH) level remained at baseline (2 ~g/1) 
at 60, 90 and 120 min. while plasma prolactin decreased from a 
basal concentration of 48-10 gg/1 after 120 min. During stimulation 
with luteinizing hormone-releasing hormone (100 gg), serum LH 
concentration increased from a baseline value of 6 to 14 IU/1 at 
90 rain, and plasma FSH levels increased from a baseline level of 
6-20 IU/1 at 90 min: this response is compatible with true precocious 
puberty of hypothalamic origin. 



527 

At the age of 8 years and 6 months, her behaviour remained 
unchanged and her  seizure disorder was under control, but 
enuresis was still a problem. Her height was 130 cm (75th percen- 
tile), and her weight was 43 kg (above the 97th percentile, 153% of 
ideal weight). Her pubertal development was still at Tanner stage 
fI. Her bone age was 8 years and 10 months. Serum LH, FSH and 
E2 were normal. Plasma prolactin remained elevated (47 gg/1). 
Serum triiodothyronine was normal, serum T4 was low (58 nmol/1), 
but serum TSH level was within normal limits, and antithyroid 
antibodies were absent. A thyrotropin releasing hormone stimula- 
tion test (100 gg) showed a late response with an increase in serum 
TSH level from 5 to 59mU/1 at 45 min; plasma prolactin also in- 
creased from 45 to 72 gg/1 after 30 min. Because of the low T4 level 
and the late response of TSH to thyrotropin releasing hormone 
stimulation, central hypothyroidism was considered likely, and 
treatment with L-thyroxine was started. 

At the age of 9 years and 2 months, during a follow up visit, her 
mother reported that she was less aggressive. Her sleep-wake cycle 
was inverted, and enuresis was still present. There was no polydip- 
sia or polyuria. Pubertal development was still at Tanner stage II. 
He obesity had improved: her height was 133 cm (75th percentile) 
and her weight was 44 kg (above the 97th percentile, 141% of ideal 
weight). The physical examination was otherwise normal, except 
for a single caf6-au-lait spot (coast of California type), measuring 
3 by 3 cm, on her right buttock. Serum sodium was 155 mmol/1, 
potassium 4.1retool/I, chloride ll3mmol/1, an plasma glucose 
4.2 mmol/1. Urine specific gravity was 1015. Plasma prolactin level 
remained elevated (44 ~tg/1). Serum LH and plasma FSH remained 
in the normal range. Serum E2 was elevated (107 pmol/1). Under 
treatment, thyroid function tests were normal. A few days after 
this visit, this child was admitted because of severe hypothermia 
(30.5~ associated with confusion. Serum sodium was 149 mmol/1, 
potassium 5.3 mmol/1, and chloride 114 mmol/1. Plasma osmolality 
was 303mmol/kg, and urine osmolality "was 896mmol/kg. Body 
temperature normalized with the use of a heating blanket. Two 
weeks later, she had a generalized tonic-clonic seizure with apnoea 
and bradycardia, for which she was intubated. The neurological 
examination did not disclose any abnormality. Serum sodium was 
129mmoi/1, potassium 4.4mmol/1, chloride 100mmol/1, and total 
CO2 2?_ mmot/1. Treatment with carbamazepine was started. She 
was extubated 24h after this incident, but required continuous 
oxygen administration. Two days after extubation, she had 
another episode of altered state of consciousness with apnoea, 
bradycardia and respiratory acidosis (pH: 7.16 and PCO2: 96mm 
Hg). She had to be reintubated and mechanically ventilated. EEG 
and CSF examination were normal. During the next few days, she 
had few spontaneous respirations and weaning from the respirator 
was impossible. Doxapram was given. Extubation was achieved 
only after treatment with oral methylphenidate was instituted. 
MRI of the brain was normal. The child was then transferred to 
Ste-Justine hospital. 

At the time of her admission at the age of 9 years and 4 months, 
the child was obese, withdrawn, and very hypoactive. Her pubertal 
development was still at Tanner stage If, her height was 134cm 
(75th percentile), and her weight was 47.8 kg (above the 97th per- 
centile; 170% of her ideal weight); her temperature and vital signs 
remained normal throughout her hospitalization, and her usual 
medical treatment was continued (methylphenidate: 5mg every 
6 h, carbamazepine: 200 mg every 12 h, L-thyroxine: 0.11xg every 
24 h, a forced fluid intake of 1500 ml/day and a heating blanket 
during sleep). Plasma sodium remained within normal limits; the 
highest urine specific gravity was 1027. Hypercapnia was noted 
several times, especially during sleep (the highest PCO2 was 56 
mmHg). Visual fields, skull X-rays and brain CT-scan with infu- 
sion were all normal. The CSF was unremarkable; at the time of 
the lumbar puncture, the child did not seem to feel pain. There 
was no ventilatory response to CO2. The EEG showed generalized 
bursts of wave-spikes typical of petit-mal. 

A literature search revealed three similar cases [1-3], one of 
them apparently responding to clomipramine. On discharge, the 
referring physician was advised to start this medication and to 

wean the child from methylphenidate under close surveillance in 
the hospital. 

During the next few months, the child was put on clomipramine, 
starting with 10 mg every 12 h, and she was successfully weaned 
from methylphenidate. During this period, she did not have any 
episode of severe hypothermia or apnoea and some improvement 
in behaviour was noted. 

At the age 9 years and 7 months, the patient was readmitted to 
the referring hospital. On admission, she was hypernatraemic 
(plasma sodium varied between 158 and 165 mmol/1) with a urine 
specific gravity of 1020. She was encouraged to drink 2000 ml of 
fluids per day, after which her natraemia returned to normal limits 
and her urine specific gravity fell to 1000. During this hospitaliza- 
tion, further testing of her endocrine functions was carried out: 
absence of nocturnal pulsatility of plasma HGH, LH, FSH an pro- 
lactin was noted; the HGH level remained stable at 2pg/l; serum 
LH and FSH were normal, but plasma prolactin levels had de- 
creased (24 and 28 gg/1) since treatment with clomipramine was 
started. Plasma E2 remained elevated (108pmol/1). At 8:0 a.m., 
16:00 p.m. and 24:00 p.m., plasma ACTH levels were low (16, 
10, and 11pmol/1, respectively), and serum cortisol, measured at 
the same time, was also low (37, 14, and 16 nmol/1, respectively). 
Plasma dehydroepiandrosterone and serum aldosterone were both 
normal. Thyroid function had remained normal under L-thyroxine 
treatment. During an arginine stimulation test (0.5 g/kg), plasma 
HGH did not rise above the basal level (2 pg/1) throughout the en- 
tire 90rain period. During an insulin stimulation test (0.05 units/ 
kg), plasma HGH also remained at the basal level (2 ~tg/1) dur- 
ing the 60 rain period, while serum cortisol rose from 46 to 106 
nmol/1 after 60min; plasma glucose fell from 4.1 to 1.7mmol/1. 
Due to these low cortisol levels, treatment with cortisone was 
started. 

At the age of 10 years and 2 months, she was treated with i~- 
thyroxine (0.15 gg every 24h), cortisone (20mg per day in three 
divided doses), carbamazepine (200 mg every 12 h), and clomipra- 
mine (30mg every 12h). A low calorie diet was followed, with 
ingestion of 1500 ml of fluids per day. She was doing relatively 
well, but her mother reported that she became irritable or drowsy 
and that her body temperature dropped to 32~176 each time she 
tried to reduce the dose of clomipramine from 30 to 20rag every 
12 h. On examination, her temperature was 32.7~ her height was 
136 cm (50th percentile) and her weight was 47.5 kg (97th percen- 
tile, 139% of ideal weight). Pubertal development was stable 
at Tanner stage II. Serum sodium was 128mmol/1, potassium 
4.3 mmol/1, and chloride 88 mmol/1. Plasma glucose was 3.8 mmol/1. 
Serum osmolality and 264mmol/kg, and urine osmolality 128 
mmol/kg. Clomipramine was increased to 40 mg every 12 h and a 
reduction in water intake was recommended. 

At the age of 10 years and 7 months, the child died suddenly at 
home. The autopsy failed to disclose any lesion. Histological 
examination of the brain, including the hypothalamic area, was 
normal. 

Discussion 

This child had obvious clinical evidence of hypotha lamic  
dysfunct ion.  She lacked appet i te  control  and became  
obese;  she also exper ienced  hypodipsia  with resul t ing 
hype rna t r aemia  in the absence of diabetes  insipidus.  
M a i n t e n a n c e  of body  t empera tu re  was difficult leading 
to severe episodes of hypothermia .  Insensi t ivi ty  to COs 
led to repea ted  episodes of apnoea ,  p robab ly  aggravated 
by oxygen therapy.  By history she also p robab ly  had 
hyposensi t ivi ty or insensi t ivi ty to pain.  Ev idence  of a 
progressive hypotha lamic  dysfunct ion  was first no ted  
when  signs of p r ema tu re  puber ty  developed,  associated 
with hypepro lac t inaemia .  Later ,  decreased p roduc t ion  
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Table 1. Clinical and laboratory features of the four published cases 

Gurewitz et al. [2] Dunger et al. [1] Schaad et al. [3] Present study 

Ethnic origin Jewish Yemenite British Swiss French Canadian 
Sex Male Male Male Female 
Age of presentation 4 years 4 years 6 years 4 years 

Behavioural abnormalities + + + + 
Episodes of hypothermia + + - (Hyperthermia) + 
Central apnoeas + - - + 
Hypodipsia, hypernatraemia + + + + 
Hyposensitivity to pain + + + + 
Obesity + + + + 

Chronic hypercapnia + + - + 
Respiratory response to CO2 None None Not measured None 
Central hypothyroidism + + - + 
Hyperprolactinaemia + + Not measured + 
HGH deficiency + + + + 
Cortisol secretion Normal Decreased Normal Decreased 

Brain CT-scan Normal Normal ND Normal 
MRI ND ND ND Normal 
Carotid angiography ND ND Normal ND 
Pneumoencephalography ND ND Normal ND 

EEG Abnormal Abnormal ND Abnormal 

Autopsy ND ND ND No anatomical lesion 

ND, Not done 

of H G H  and possibly of ACTH,  TSH, LH and FSH were 
noted and pubertal  development  failed to progress. 
Multiple brain CT-scans as well as one MRI of the brain, 
performed over a 4-year period, failed to identify any 
anatomical abnormality. The absence of lesion was con- 
firmed at autopsy. 

To our knowledge, only three similar cases have been 
described in the literature [1-3]; their main features, as 
well as those of our case are summarized in Table 1. We 
report  the first girl affected by this syndrome. All four 
children presented with obesity around the age of 4 -6  
years, and had behavioural problems, including hyper- 
somnia. Except  for the case described by Schaad et al. 
[3] who had persistent hyperthermia,  all others had life- 
threatening episodes of hypothermia.  All four patients 
seemed hyposensitive or insensitive to pain. A striking 
characteristic of three patients was chronic hypercapnia, 
with absent ventilatory response to CO> It is impor- 
tant to note that oxygen administration to these patients 
may have catastrophic consequences. All four had thirst 
regulation problems with episodes of serum sodium im- 
balance; they may also have episodes of inappropriate 
secretion of antidiuretic hormone (ADH).  The endo- 
crine dysfunctions of three of these children were simi- 
lar, including central hypothyroidism and hyperpro- 
lactinaemia. All four had H G H  deficiency. Our patient 
appears to be the only child needing cortisone replace- 
ment. It was not possible in any of these patients to 
document any tumoural  or other anatomical abnormal- 
ity, even after prolonged follow up an multiple CT-scans 
of the brain or other neuroradiological investigations. 

Only in our patient was autopsy performed,  confirming 
the absence of a lesion. 

Dunger  and his colleagues [1] suggested that this syn- 
drome may be due to increased local activity of opiate 
peptides in the central nervous system. They pointed out 
that many features such as hyposensitivity to pain, in- 
adequate respiratory control and behavioural problems 
resemble opiate toxicity. They found normal levels of 
metenkephalin and C-terminal lipotrophin in blood and 
CSF, but underline the fact that these concentrations 
may not reflect their concentrations in the brain. Further- 
more,  endogenous opiate peptides generally inhibit the 
secretion of hypothalamic and pituitary hormones. 

On the basis of the hypothesis of opiate system distur- 
bances, it was logical to consider whether these patients 
could be helped by drugs, in addition to multiple hor- 
monal replacement.  In one patient, naloxone, an opiate 
antagonist, seemed to reverse the respiratory depression 
as well as water and electrolytes disturbances: in the 
same patient, it seemed to lower the pain threshold [1]. 
Naloxone should probably be used during acute episodes 
of respiratory depression or hypothermia. The effect of 
continuous treatment with other opiate antagonists such 
as naltrexone remains to be studied. In one case [1], 
bromocriptine, a dopaminergic agonist, reduced pro- 
lactinaemia but seemed to induce severe hypothermia 
and precipiate inappropriate A D H  secretion. In the 
same patient, amphetamine increased the level of activ- 
ity of the child, but resulted in seizures and inappropriate 
A D H  secretion. In one case, clomipramine therapy 
seemed to permanently normalize the ventilatory re- 
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sponse to CO2 and to prevent apnoeic episodes, but did 
not improve the others problems [2]. Our patient also 
seemed to benefit,  at least transiently, from clomipra- 
mine, but this apparent improvement  may also be attri- 
buted to the natural course of the disease. Gurewitz and 
his colleagues [2] selected this form of therapy because 
of reports suggesting an improvement  of sleep apnoea by 
tricyclic antidepressants. These authors believe that this 
arousal effect occurs through the opiate receptor system. 
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