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MR of the Hypothalamic-Pituitary Axis in Langerhans Cell 
Histiocytosis 
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•
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PURPOSE: To describe the MR findings in the hypothalamic pituitary area in children with 
Langerhans cell histiocytosis and to define those MR alterations especially associated with the risk 
of developing diabetes insipidus. METHODS: The hypothalamic-neurohypophyseal axis was 
studied by. · sagittal and coronal 1.5 T 1-weighted MR imaging in 14 children with Langerhans cell 
histiocytosis (five with diabetes insipidus) and in 28 low-stature controls, ages 6-14 years. 
RESULTS: The pituitary stalk was thicker in seven/14 patients (three with diabetes insipidus) than 
in controls (P < .05). Bright posterior pituitary signal was undetectable in chi ldren with diabetes 
insipidus and in one/9 without diabetes insipidus. CONCLUSIONS: Thickening of the hypothala
mus and/or the pituitary stalk in the absence of the posterior pituitary bright signal is seen in 
children with Langerhans cell histiocytosis with overt diabetes insipidus. Those Langerhans cell 
histiocytosis patients without diabetes insipidus but showing thickened stalk with or without 
posterior pituitary bright signal could be at high risk to develop diabetes insipidus. 

Index terms: Hypothalamus; Histiocytosis; Pediatric neuroradiology; Diabetes insipidus; Pituitary 
stalk 
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Langerhans cell histiocytosis (LCH), formerly 
called histiocytosis X , is an inflammatory disorder 
most often confined to bone and adjacent soft 
tissue, but sometimes responsible for hemopoi
etic, hepatic, or pulmonary dysfunction (1-3). 
The central nervous system (CNS) may be in
volved, usually with the clinical picture of diabe
tes insipidus (DI) occurring in 5 % at the time of 
original diagnosis but in one quarter to one third 
of all cases on follow-up evaluation (4, 5). 

Recent magnetic resonance (MR) imaging of 
patients with Dl showed lack of the posterior 
neurohypophyseal hyperintensity in most cases 
(6-14). Preliminary reports suggest a peculiar MR 
picture of the hypothalamic-hypophyseal area in 
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patients with LCH-dependent Dl (11-14). How
ever, no information is available from those chil
dren before they develop Dl, which occurs when 
more than 80% of the paraventricular-supraoptic 
neurons are destroyed (15). 

The aim of the study was to describe the MR 
findings in the hypothalamic pituitary area in 
children with LCH and to define those MR alter
ations specifically associated with the risk of 
developing Dl. 

Patients and Methods 

Fourteen patients were enro lled in the study, four boys 

and 10 g irls, aged 1 to 15 years . LCH was d iagnosed by 
skin (cases 1-3, 6, 8, 12, and 13) or bone (cases 4, 5, 7, 

9 , 10, 11 , and 14) biopsy. Five patients had Dl and were 
receiving treatment with 1-desamino-8-D-arginine vaso

pressin (DDAVP) orally or intranasally. 
Dl was assessed by the presence of polyuria and poly

dipsia and by plasma and urinary osmolality measure
ments, the water deprivation test, and the DDA VP thera

peutic t rial. 

MR Study 

MR imaging studies were performed with a spin-echo 
technique and the use of a 1.5-T superconductive unit in 
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all cases but for one patient using a 0.5-T unit . Sagittal 
and coronal 3-mm sections with a matrix size of 256 X 

256 p ixels and f ield of v iew of 20 em were obtained. T1-
weighted images, 400/ 15/ 4 (TR/ TE/exc itations) (800/ 50/ 
2 when performed by 0 .5-T unit) were obtained; out of the 
14 patients, six were examined also after intravenous 
gadolinium-DTPA (Gd-DTPA) rapid injection (0.2 ml/ kg) . 

MR images of the posterior pituitary lobe and stalk were 
obtained from 28 control children (age range 6-14 years) 
without evidence of polyuria and polydipsia , who were 
being investigated because of short stature. Informed con
sent was obtained from all subjects and/or their parents. 

The transverse diameter of the p ituitary stalk (PS) was 
m easured by three observers from examination of the film 
taken prior to contrast administration, with the help of a 
hand precision-microm etric optic ca liper, 0.02-mm interval 
sca le (Tesa, Switzerland); the m easurement was taken on 
midstalk except for those patients with PS-thickening at a 
higher level. The 5-cm grid that appears on each scan was 
used as a reference standard for conversion of these m eas
urements to millimeters. Mean values and standard devia
tion were ca lculated. 

Results 

Clinical and MR findings are summarized in 
Table 1. The bright posterior signal was not 
detected in the pituitary fossa in any of the five 

TABLE 1: Clinical and MR imaging features of 14 children with LCH 

Patient Sex/ Age Dl Hypothalamus 
Enlarged 

Stalk 

1 F/ 1 + Normal 

2 M/ 12 + Thickened + 

3 F/ 10 + Normal 

4 M/ 14 + Normal + 
5 F/ 7 + Normal + 
6 F/ 3 Normal 
7 F/ 7 Normal + 

8 F/6 Normal 

9 M/ 10 Normal + 

10 M/ 15 Normal 

II F/ 5 Normal 

12 F/ 5 Normal + 
13 F/ 6 Normal 

14 F/ 11 Normal + 
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patients with LCH and Dl. The PS was enlarged 
in three (Table l-eases 2 , 4, and 5): at the 
medium eminence of hypothalamus in case 2 
(Fig. 1 ), at the proximal infundibulum in case 4 
(Fig. 2) , and uniformly in case 5 (Fig. 3); cases 2 
·and 3 also had a small anterior pituitary (Fig. 1). 
All areas of stalk enlargement were homogene
ously enhanced and better defined after Gd-DTPA 
administration. The PS was normal in two cases 
(cases 1 and 3). 

Nine patients had LCH without Dl. The bright 
posterior signal was present in eight/nine cases. 
The PS was normal in five (Fig. 4) and enlarged 
in four (Fig. 5). All areas of stalk enlargement 
were homogeneously enhanced and better de
fined after Gd-DTPA administration (Fig. 5). 

The PS diameter values are reported in Ta
ble 2. Normal hyperintense posterior pituitary 
signal was observed in all controls. 

Discussion 

Although granulomatous infiltration may occur 
occasionally anywhere in the CNS in the course 
of LCH , the hypothalamic nuclei are the most 
common targets (11-14, 16-25). As a result, Dl 

Stalk Size 
A nterior Posterior Gd-DTPA 

(mm S/ C) 

1.32/ 1.54 Normal Absent NP 

5.69/ 5.47 Hypoplastic Absent + 
6.1 6/ 5.83" 

2.27/ 2.06 Hypoplastic Absent NP 

3.88/ 4.22 Normal Absent NP 

4.88/ 4 .88 Normal Absent NP 

0.83/ 1.54 Normal Normal NP 

2.96/ 2.96 Normal Normal + 
3.45/ 3.32" 

1.91 / 1.67 Normal Normal NP 

2.89/ 2.86 Normal Normal + 
3.31 / 3.22" 

1.73/ 2.26 Normal Normal + 
1.76/ 2.12" 

1.62/ 1.24 Normal Normal NP 

3.51 / 2.95 Normal Absent NP 

1.57/ 1.65 Normal Normal + 
1.59/ 1.71 " 

3.4 1/ 3.3 1 Normal Normal + 
4.44/ 4.23" 

Note.-Normal pituitary sta lk size: sagittal section 1.42-2.51 (mean 1.85 ± 0.32); coronal section 1.37- 2.63 (mean 1.92 ± 0.33). Dl =diabetes 

insipidus; S/ C = sagittal/coronal; NP = not performed. 
• After Gd-DTPA. 
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occurs in the follow-up of one quarter to one 
third of LCH children (4, 5). Recently, the supe
riority of MR imaging to CT scan in the evaluation 
of posterior pituitary has been reported in children 
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Fig. 1. Case 2, 12-year-old boy with Dl. 
A and B, Sagittal (A) and coronal (B) TI

WI images (400/ 15) showing thickened me
dian eminence (sagittal width = 5.69 mm, 
coronal width = 5.47 mm) (arrows) and 
absence of normal bright posterior pituitary 
signal. Small anterior pituitary (lower arrow). 

C and D, Sagittal (C) and coronal (D) TI
WI images, 400/15, obtained after intrave
nous injection of Gd-DTPA showing better 
definition of the lesion (sagittal width = 6. 16 
mm, coronal width = 5.83 mm) (arrows) . 

Fig. 2. Case 4, 14-year-old boy with Dl. 
Sagittal (A) and coronal (B) TI-Wl images 
(400/ 15) showing thickened PS (arrow) (sag
ittal width = 3.88 mm, coronal width = 4.22 
mm) and absence of normal bright posterior 
pituitary signal. 

with pituitary dwarfism (26, 27) as well as in 
children with Dl of different origin , including LCH 
(10-14, 28). 

MR evidence of a normal bright posterior pi-
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Fig. 3. Case 5, 7-year-old girl with Dl. 
Sagittal (A) and Coronal (B) TI -WI images 
(800/50) showing uniformly thickened PS 
(arrows) (sagittal width = 4.88 mm, cor'Jnal 
width = 4.88 mm) and absence of normal 
bright posterior pituitary signal. 

Fig. 4. Case 10, 15-year-old boy without 
Dl. Sagittal (A) and coronal (B) TI-WI images 
(400/ 15) showing normal PS (arrow) (sagit
tal width = 1.73 mm, coronal width = 2.26 
mm), and normal bright posterior pitu itary 
signal. 

A 

A 

tuitary signal indicates normal hypothalamic
neurohypophyseal axis function , as is suggested 
also by its presence in 90%-100% normal sub
jects (8 , 10, 29) and its absence in children with 
central Dl (8, 11-1 4, 28). The hyperintense pos
terior signal was lacking in all of our five LCH 
children with Dl. Moreover, thickening of the 
hypothalamus and/ or of the sta lk was observed 
in three of the five. The thickening pattern varied, 
involving in different cases the hypothalamic m e
dian eminence, the prox imal infundibular t ract, 
and the whole stalk . This is in agreem ent with 
some recent MR reports of combined thickened 
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B 

B 

PS and absent posterior hyperintense signal in 
patients with either systemic or CNS isolated, 
biopsy-proven LCH with Dl ( 11- 13). Thus hy
pothalamic-stalk enlargement with undetectable 
posterior hyperintense signal probably represents 
the imaging of the CNS involvement in LCH 
children with Dl. Its frequency ranges between 
60% in our series and 80%- 100% in other re
ports ( 11 - 13). In our two patients with no evi
dence of stalk enlargement, we cannot rule out 
that this feature may have been modified by 
specific treatment. This would be in keeping with 
recent reports of therapy-related reversible PS 
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thickening and even of secondary regrowth (12). 
We believe that different phases of activation , 
peculiar to LCH, may also play a major role in 
this variation. 

The presence of a small anterior pituitary gland 
in two patients with growth hormone deficiency 
is in agreement with their functional status, as 
lack of hypothalamic growth hormone-releasing 
hormone may be responsible for smallness of the 
pituitary gland (26, 27). 

Eight patients with systemic LCH without clin
ical features of Dl had normal hyperintense pos-
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Fig. 5. Case 14, 11-year-old girl without 
Dl. Sagittal (A) and coronal (B) TI-WI images 
(400/ 15) obtained before and after ( C and 
D) intravenous injection of Gd-DTPA show
ing thickened pi tuitary stalk (arrow) (sagit tal 
width = 3.41 mm, coronal width = 3.31 
mm before Gd-DTPA and 4.44 mm and 4.23 
mm after Gd-DTPA) and normal bright pos
terior pituitary signal. 

terior signal , three had unexpectedly thickened 
PS, and one had a combination of thick PS and 
absent hyperintense posterior signal. Normal pos
terior pituitary signal in eight/nine children with
out Dl is compatible with observation of normal 
subjects (8, 10, 29) , whereas evidence of thick
ened PS in children with systemic LCH without 
Dl , as in our four, has never been reported in the 
literature, nor was it observed in any of our 
control children . Thus this pattern seem s depend
ent on the disease and possibly due to partial 
granulomatosis. It is well known that complete Dl 
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TABLE 2: Pituitary stalk measurements in 14 children with LCH and in controls 

Prior to Gd-DTPA Post-Gd-DTPA 

Pituitary sta lk controls 

Range 

Mean 

Children with LCH with and 

without Dl 

Range 
Mean 

Children with LCH with Dl 

Range 

Mean 

Children with LCH without Dl 

Range 

Mean 

Coronal 

1.37-2.63 
1.92 ± 0.33 

1.24-5.47 
2.75 ± 1.32 

1.54-5.47 
3.63 ± 1.74 

1.24-3.31 
2.27 ± 0.76 

Sagitta l 

1.42-2.5 1 
1.85 ± 0.32 

0.83-5.69 
2.74 ± 1.4 1 

1.32-5.69 
3.60 ± 1.80 

0.83-3.51 
2.27 ± 0.94 

Coronal Sagittal 

1.71-5.83 1.59-6. 16 
3.40 ± 1.49 3.45 ± 1.71 

5.83 6. 16 

1.71-4.23 1.59-4.44 
2.92 ± 1.00 2.9 1 ± 1.21 

Note.-Mean stalk diameter prior to Gd-DTPA in LCH children vs controls: sagittal P < .025; coronal 

P < .05. 

develops only when more than 80% of the neu
rons are destroyed (15). Before then, no clinical 
or imaging markers are currently known for 
screening of those at-risk patients. A prospective 
study with the water deprivation test showed that 
some asymptomatic patients have a partial va
sopressin defect and are at risk of developing Dl 
(5) . Unfortunately, no data are available about 
MR evaluation of these patients. Functional hy
pothalamic neurohypophyseal challenge, coupled 
with MR follow-up study, seems particularly ad
visable in LCH patients with PS-thickening with
out Dl. 

It remains to be determined whether or not 
evidence of combined thickened PS and absent 
posterior pituitary without Dl, as in the present 
case 12, represents a further stage of local dam
age with occult Dl. 

The sagittal and coronal measurements of the 
PS are similar either in the LCH group and in the 
controls. Children with LCH had a significantly 
larger PS than did controls. In particular, the 
highest values were observed in those patients 
who had Dl and local evidence of hystiocytic 
granuloma, while patients with LCH without Dl 
had PS size ranging from the average value in 
controls up to twice that figure. The exiguity of 
our control sample did not allow us to draw an 
age-related chart for PS size. Comparison of val-

ues from our LCH patients without Dl with the 
only published chart obtained by CT (30) suggests 
that some of them have PS size above the age
and sex-matched normal value. 

Contrast medium injection was helpful to better 
define the PS shape and thus seems advisable in 
the evaluation of LCH patients. Dynamic study 
using Gd-DTPA could provide additional infor
mation in children with systemic LCH at risk of 
developing hypothalamic lesion (31 ). 

MR imaging appears to provide a substantial 
contribution to the understanding of the natural 
history of the granulomatous infiltration caused 
by LCH in the hypothalamic-hypophyseal region. 
Hypothalamic nuclei damage and/or isolated 
thickening of the stalk at the infundibular level 
probably represent the preliminary phase of the 
histiocytic iesion. The progression of this could 
lead to functional section of the stalk, responsible 
for disappearance of the posterior pituitary hy
perintensity, leading to the final stage represented 
by Dl , which is seen in the follow-up of one 
quarter to one third of LCH patients and perhaps 
represents the final stage of this process. Pro
spective, systematic MR follow-up studies of LCH 
patients are needed to define better the frequency 
of CNS disease at the onset of histiocytosis, its 
progression rate during the course of the disease, 
its correlation with different activation phases in 
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untreated patients, the impact of different specific 
therapeutic regimens, and the predictive value of 
thicker stalks for Dl. 
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