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Abstract. In up to 25% of cases of children with central 
diabetes insipidus no organic cause can be documented.  
We present three boys (age 2.2, 2.3 and 6 years at diag- 
nosis) with acute onset central diabetes insipidus, in 
whom the only pathological finding using M R I  was a 
thickened central part  of the pituitary stalk (>  2.5 mm).  
Recent  reports  demonstra te  similar M R I  findings in 
adults with Langerhans cell histiocytosis (LCH),  sarcoid- 
osis, or tuberculosis, and in children with proven L C H  
and diabetes insipidus. In those adults with LCH,  the 
pituitary stalk lesion has been histologically verified as a 
sequela of LCH.  In contrast,  in two of our three patients 
pituitary stalk thickening preceded the typical peripheral  
lesions of L C H  by several months,  whereas in the third 
patient there is as yet no evidence of systemic disease. 
We conclude that thickening of the central part  of the 
pituitary stalk might represent  the first manifestations of 
L C H  clinically presenting with diabetes insipidus. M R I  
investigation of the pituitary stalk in children with un- 
explained central diabetes insipidus and accurate follow 
up in patients with thickening of the pituitary stalk in 
necessary to avoid missing other manifestations of a sys- 
temic disease. 
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Introduction 

Central diabetes insipidus (DI) is rare in children. It usu- 
ally results f rom neoplasia (pre- or postsurgical), head 
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injuries, infection or intracranial defects such as septo- 
optic dysplasia [8], or is found in patients with Langer-  
hans cell histiocytosis (LCH) (formerly named histio- 
cytosis X) [5]. Also a familial form with autosomal domi- 
nant inheritance is known [10]. In up to 25% of case no 
organic cause can be documented [14]. Recently,  thick- 
ening of the central part  of the pituitary stalk, detected 
by MRI,  has been demonstrated [15] in adults with DI  
and LCH,  tuberculosis or sarcoidosis and in children 
with L C H  [9]. 

We present three boys (aged 2.2, 2.3, 6.5 years) with 
acute onset central DI ,  in whom M R I  revealed similar 
findings, without any further historical, clinical or labo- 
ratory evidence for one of these systemic diseases. In 
two of them, however,  lesions typical of L C H  became 
evident several months later. 

Case reports 

Case 1 

This child admitted because of progressive polydipsia and polyuria 
at the age of 2.2 years. The personal and family history was unre- 
markable. Fluid intake was about 1.7-2.51 day. Height, growth 
velocity, weight and head circumference were normal [12]. DI was 
diagnosed after a water deprivation test (weight loss > 5%, urine 
osmolality: 104mmol/kg, urine specific gravity < 1004, plasma 
osmolatity 285mmol/kg). Intranasal 1-desamino-8-D-arginine 
vasopressin (DDAVP) normalized urine and serum values. MRI 
revealed a symmetrical thickening (3.1 ram) of the central part of 
the pituitary stalk (Fig. la). 

Case 2 

A 2.3-yar-old boy on admission, had a history of severe perinatal 
asphyxia but nevertheless normal development for age. Brain MRI 
had been performed at age 12 and 18 months, showing no anom- 
aly. He was referred for evaluation because of increasing fluid in- 
take during 4 months. Height, growth velocity, weight and head 
circumference were also normal [12]. Basal fluid intake was about 
5.51/day. A 1-h trial of water deprivation suggested the diagnosis 
of DI (urine osmolality 63 mmol/kg, urine specific gravity 1001, 
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Fig. la-c.  MRI before (e, case 3) and after gadolinium (a, case 1; 
b, case 2) in three patients with DI and symmetric thickening 
(3.0mm, 3.1mm and 3.5mm) of the central part of the pituitary 
stalk (see arrows). Cases 1 and 2 developed typical peripheral le- 
sions of LCH 6 months and 4 months after MRI 

plasma osmolality 294 mmol/kg). MRI showed symmetrical thick- 
ening (3.5 mm) of the central pituitary stalk (Fig. lb) as the only 
pathological finding. On DDAVP medication, the boy was doing 
well. 

DI. Both showed bone lesions - one at the tibia, the other one at 
the skull - which were surgically removed and classified as histo- 
logically typical lesions of LCH according to the Histiocyte Society 
[4] (tibia biopsy: positive for CD1, CD3 and L26; skull biopsy: 
positive for S-100 protein and T-cell marker UCHL 1). The third 
patient did not show any clincial evidence of LCH, tuberculosis or 
sarcoidosis up to now, whereas MRI of the hypothalamo-pituitary 
area revealed neither progression nor regression of the pituitary 
stalk thickening. In all patients, evaluation of the hypothalamo- 
adenohypophyseal axis did not show any additional hormonal de- 
fect besides an elevated serum growth hormone concentration in 
case 2, which was confirmed several times. 

Case 3 

This patient was referred at age 6 years because of polydipsia and 
secondary enuresis. His personal and family history are without 
any relevant events. Height, growth velocity, weight and head cir- 
cumference were normal [12]. Fluid intake was 5-71/day. The 
diagnosis of DI was made after a water deprivation test (weight 
loss > 5%, urine osmolality 106-420 mmol/kg, urine specific grav- 
ity 1002, plasma osmolality 308mmol/kg). With intranasal 
DDAVP all values could be normalized. MRI showed a thickened 
central part (3.0 ram) of the pituitary stalk (Fig. lc) and no further 
cinical or laboratory abnormalities were noted. 

Methods 

Hormone levels in all three patients were measured using commer- 
cial radio-immuno-assays and fluoro-immuno assays. 

MRI findings (Fig. 1) 

MRI [7] in the three boys revealed symmetrical thickening of the 
central part of the pituitary stalk (> 2.5 mm) with homogeneous 
gadolinium contrast enhancement [13]. The high signal enhance- 
ment of the posterior lobe, which is seen in healthy subjects on T1- 
weighted MRI was absent in all, indicating absence of ADH in the 
posterior pituitary lobe [2, 3, 13]. 

Clinical, radiological and laboratory follow up 

During follow up LCH was diagnosed in two of the three patients 
6 months (case 1) and 4 months (case 2) after diagnosis of central 

Discussion 

D I  most  of ten occurs as a sequela of  acute or  systemic 
disease [1, 5, 6, 8, 10]. With advanced imaging techniques 
[7, 13], we found a thickening ( >  2.5 mm) of  the central  
part  of  the pituitary stalk in three boys initially diag- 
nosed as idiopathic DI .  Tien et al. [15] recently made  the 
same observat ion in adults with L C H  (verified by stalk 
biopsy) and in adults with tuberculosis or  sarcoidosis. 
Maghnie  et al. [9] described similar lesions in five chil- 
dren with D I  and already diagnosed L C H  of  bone,  skin 
and liver. 

In  contrast  to the recent  reports  our  patients pre- 
sented with D I  and pitui tary stalk thickening as the pri- 
mary  symptom.  Within 6 months  after the onset  of  DI ,  
typical peripheral  bone  lesions of  L C H  developed in two 
of  the three patients.  This suggests, that  the thickening 
of  the pituitary stalk might  - in analogy to the patients 
of  Tien et al [15] - represent  a local manifes ta t ion of  
L C H  responsible for  the DI .  We suspect that  the same is 
true for our  third patient ,  in w h o m  no evidence of  L C H ,  
tuberculosis or  sarcoidosis so far has been  found. DI  may 
precede  manifestat ions of  L C H  for  as long as 15 years 
[11]. 

We conclude that  in children with central  DI ,  special 
a t tent ion should be paid to the appearance  of  the pitui- 
tary stalk using M R I  with gadol inium administrat ion 
which is the most  sensitive examinat ion for  the various 
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man i fe s t a t ions  of  L C H  in the  cen t ra l  ne rvous  sys tem [7, 
13]. A c c o r d i n g  to r ecen t  r epor t s  our  resul ts  suggest  tha t  
p i tu i t a ry  s ta lk th icken ing  might  r e p r e s e n t  the  first  infil- 
t ra t ive  les ion  of L C H .  In  ch i ld ren  b iopsy  of  the  thick-  
ened  p i tu i t a ry  s ta lk  for  h is to logica l  ver i f ica t ion  of  the  
ae t io logy  is no t  jus t i f ied .  P i tu i t a ry  s ta lk  th icken ing  due  
to tubercu los i s  or  sa rco idos is  has no t  b e e n  shown to 
occur  in ch i ldren ,  bu t  should  also be  cons ide red .  The re -  
fore  careful  clinical  fol low up is r equ i r ed  to avoid  missing 
fu r the r  cl inical  signs of  sys temic  disease .  In  add i t i on  the  
ques t ion  arises w h e t h e r  o r  no t  the  r e p o r t e d  p i tu i t a ry  
s ta lk  th icken ing  in ch i ld ren  with D I  should  be  class i f ied 
and  t r e a t e d  as c e r e b r a l  man i f e s t a t i on  of  L C H  accord ing  
to i n t e rna t i ona l  L C H  s tudy p ro toco l s .  This  might  influ- 
ence  the  cu r r en t  s taging and  t h e r a p e u t i c  i n t e rven t ion  in 
pa t i en t s  wi th  L C H .  
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