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aetiopathogenesis of this pathological 
process is poorly understood (16).  
However, with the discovery of the 
association of the mutually exclusive 
activating somatic BRAF V 600E and 
MAP2K1 genes mutations that occur 
in about 75% of cases (17-19), there 
has been a reasonable interest related 
to the neoplastic nature of the origin of 
this disease.  
 
The annual incidence of LCH is 2.6 to 
5.4 cases per million children in the 
general population with peak age 
incidence of 1-3 years (14, 20, 21).  The 
report of the British Paediatric 
Surveillance Unit and the French 
National Studies revealed incidence 
rates of 4.12 and 4.6 per million 
children, respectively (22, 23). The 
incidence of LCH seems higher in 
people of northern European descent 
than in people of African or Asian 
descent (24).  
 
The disease may resolve spontaneously 
or progress, compromising the 
function of vital organs leading to 
death (25).  It is estimated that 50% of 
children with LCH will develop CDI 
(5). LCH accounted for 15% and 
16.6% of cases of acquired CDI in Italy 
and in India respectively (1, 26).  A 
higher frequency of CDI (as high as 
50%) has been reported in children 
with a multisystem type of LCH (27).  
In children with LCH, the onset of 
CDI may be either before, 
concurrently with or subsequent to the 
development of extracranial sites (28).  
 
In LCH, Osseous involvement is 
typically seen in the flat bones, with 
lesions of the skull, pelvis and ribs 
accounting for more than 50% of 
cases. About 30% of lesions are found 
in the long bones, with the femur being 
the most commonly affected, followed 
by humerus and the tibia (29). The 
radiologic appearance of the bone 
lesion depends on the site of 
involvement and the phase of the 
disease (29, 30).  LCH-induced CDI is 
almost always a multisystem disease, 
with lesions in bone (68%), skin (57%), 
lung (39%) and lymph nodes (18%) 
(31).  

The presumptive diagnosis of LCH is 
based on the demonstration of 
granuloma consisting of pale histiocytic 
cells with unfolded nuclei, eosinophils 
and multinucleated giant cells in biopsy 
specimens. The definitive diagnosis is 
usually based on a positive staining of 
the cells from the lesion with CD1a 
and/or Langerin (CD207). A protein 
that is expressed in Birbeck granules, 
cytoplasmic organelles typically found in 
Langerhans cells (15, 32, 33).  However, 
in a recent review by Badalian-Very et al 
has stated that the demonstration of 
Birbeck granules by electron microscopy 
is no longer required for diagnosis due 
to the remarkable similarity of the 
histopathological features that are 
present regardless of the site of the 
lesion (15, 32).  
 
Although there is a reasonable amount 
of understanding about LCH, there is a 
paucity of literature regarding this 
disease, particularly from the developing 
countries. Our intention of reporting 
this case report is to improve the 
awareness of this rare disease entity 
among medical community and to 
highlight the challenges encountered in 
managing this condition in a resource 

poor setting.   

no history suggestive of sickle cell 
disease or autoimmune disorder.  
There was an associated high-grade 
fever.  
 
She achieved menarche at the age of 
11 years (4 months before her 
presentation and has had 3 menstrual 
periods). She did not give a history of 
ingestion of nephrotoxic substances, 
constipation or abdominal pain. She 
did not have a history of psychiatric 
illness, fluctuation of symptoms or 
visual problems. The patient’s father 
was working as a police officer and 
the mother was a petty trader.  
 
Physical examination revealed an ill-
looking adolescent girl with moderate 
pallor and discrete lymph nodes in 
both axillae. Her anthropometry 
showed a weight of 48kg (80th 
percentile), a height of 150cm (60th 
percentile) and a BMI of 21.3kg/m2 

(85th percentile). Otoscopic 
examination was normal. Her left 
thigh was swollen and warm with 
tenderness.  Left hip joint movements 
were painful. However, right lower 
limb and right hip joint were normal. 
She had hepatomegaly.  
 
Her full blood count results are as 
follows: WBC 8,200 cells/ml, 
lymphocytes 2100 cells/ml, 
granulocytes 5,300 cells/ml, RBC 
2.49 x 106/ml, Hb 5.6g/dl, 
haematocrit 19%, and platelet 274000 
cells/ml. Peripheral blood smear was 
in keeping with mixed anaemia.  Her 
haemoglobin electrophoresis was 
normal and her urinalysis showed no 
proteinuria. Pelvic and left thigh 
radiograph revealed left acetabular 
fracture (pathological fracture) with 
left femoral head protrusio and 
underlying left hemipelvis osteopenia. 
Biopsy of left hip joint capsule report 
showed evidence of chronic 
inflammatory lesion composed of 
neutrophils, lymphocytes and 
macrophages within a fibrous stroma 
with numerous thin-walled blood 
vessels. These histological findings 
were in keeping with acute-on-
chronic sinovitis. The other 
laboratory findings are summarized in 
Table 1. 

An 11-year-and-4-month old Nigerian 
girl presented with left thigh pain for 8 
weeks, polydipsia and polyuria for 21 
days, and left hip pain for 21 days, and 
fever for 18 days. About 4 weeks prior 
to this presentation, she was feeling 
thirsty and her usual daily intake of 
about 2 liters per day gradually increased 
up to about 10 liters. This was also 
associated with nocturia and while she 
was in the hospital, she was passing up 
28 liters of urine per day. 
 
She also had a dull pain in both left thigh 
and hip pain, which later t became 
localized to the left hip joint. Gradually 
her pain got progressively worse until 
she could no longer walk. The pain was 
aggravated by movement and relieved 
by rest and it was throbbing in nature.  
She did not give a history of antecedent 
trauma or neurosurgery and there was  
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Parameter  Result Comments  

Serum sodium 138mmol/L High normal range 
Serum potassium 3.4mmol/L Normokalaemia  
Serum chloride 104mmol/L Normochloridaemia  
Serum bicarbonate 20mmol/L Within normal limits 
Total calcium 2.3mmol/L Normocalcaemia 
Serum phosphate 1.4mmol/L Normophosphataemia  
Urea  2.2mmol/L Within normal limits 
Serum creatinine 54.5umol/L Within normal limits 
Fasting blood glucose 3.8mmol/L Normoglycaemia 
Random blood glucose 5.2mmol/L Normoglycaemia 
Urine glucose Nil No glycoseuria 
Urine specific gravity 1.000 SG of distilled water (hypoosthenuria) 
Urine osmolality 64mOsm/kg Maximally diluted urine 
Plasma osmolality 310mOsm/kg Elevated  
Urine/plasma osmolality 0.2 <1 suggest CDI 
Haematocrit 19% Anaemia 
Chest radiograph No infiltrates Normal 
Urine culture No growth sterile 

 

 

 

 

 

 

 

 

 

 

 

 

 

Time Urine osmolality 
(mOsmo/kg) 

Comments  

0 hour (Basal)   111 Dilute, hypo-osmolar urine 

2 hours after vasopressin 381 3.5-fold increase over baseline 

4 hours after vasopressin 346 3-fold increase over baseline 
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Based on urine osmolality studies 
(Table 2), histological and radiological 
findings, diagnosis of cranial diabetes 
inspidus secondary to Langerhans’ cell 
histiocytosis was made. The patient 
was managed with careful attention to 
fluid therapy. She had significant 
anaemia, requiring a blood transfusion. 
The paediatric oncology unit was 
invited to assist in proper risk 
stratification, an appropriate treatment 
plan and long-term follow up after 
discharge from hospital admission. 
The orthopaedic surgery team was also 
invited to assist with the collection of 
biopsy specimen for confirmation of 
the diagnosis of LCH. Currently, she is 
being followed up in the paediatric 
endocrine and metabolic clinic of our 
hospital to identify long-term 
complications. 

Diabetes mellitus, nephrogenic 
diabetes insipidus and primary 
polydypsia are considered as the main 
differential diagnoses that need to be 
considered in a patient suspected of 
cranial DI. The positive history of 
nocturia and thirst, waking her up at 
night to drink water in conjunction 
with a negative history of psychiatric 
illness, made the diagnosis primary 
polydipsia unlikely. Serum hyper-
osmolality in the presence of polyuria, 
as well as the results of the 
vasopressin response test, negated the 
diagnosis of primary polydipsia (34). 
The presence of normoglycaemia and 
the absence of glycosuria excluded the 
diagnosis of diabetes mellitus. 
 
LCH is the commonest systemic 
disease associated with cranial 
diabetes insipidus in paediatric age 
group (11). Although LCH can occur 
at any age, it commonly reported in 
age 1-3 years (14). However, there are 
case reports of LCH outside this peak 
age group. One Centre in India has 
reported a series of 69 patients with 
ages ranging from 2 months to 12 
years (35) and there have been 
reported cases presenting even in 
adolescence (27). Our patient 
presented at a later stage and she was 
11 years at the time of the diagnosis.  
There are conflicting reports 
concerning sex predilection. Some 
reports indicate a male 
preponderance (27, 34) and others 
indicate a female preponderance (1, 3) 
reflecting a broad and protean 
spectrum of presentation in paediatric 
LCH. 
 
The bone is the most frequently 
affected tissue in paediatric LCH, 
being encountered in 75-80% of cases 
(23).  A report from India has demo- 
 

Table 2: Vasopressin response test 

DISCUSSION 

of cranial diabetes insipidus as LCH. 
However, it is not so straight forward 
and it is presumptive in most of the 
paediatric patients. 
 
The diagnosis of diabetes insipidus is 
confirmed by the typical laboratory 
findings, such as elevated serum 
osmolality (301mOsm/kg), very low 
urine osmolality (64mOsm/kg) and 
hyposthenuria (urine specific gravity 
1.000). Response to vasopressin 
administration distinguished CDI from 
NDI.  Following the administration of 
vasopressin, an elevation of urine 
osmolality greater than two-fold is 
diagnostic of CDI, whereas the urine 
osmolality does not increase 
significantly in NDI (5).  After 
administration of vasopressin, 3.5-fold 
elevation of urine osmolality from 
baseline confirmed the diagnosis of 
cranial diabetes insipidus in our patient. 

Table 1: Laboratory findings 

With the typical history of polyuria, 
polydipsia and nocturia, the supportive 
biochemical parameters and the 
characteristic urinary response to 
vasopressin, the diagnosis of cranial 
diabetes insipidus was straight forward 
in this patient. The patent also 
displayed an adequate amount of 
clinical, radiological and histological 
characteristic to confirm that the cause  



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

-nstrated that bone pain and fever as 
symptoms in 65.2% and 43.5% of 
paediatric patients with LCH (35). 
Paediatric CDI is usually associated 
with decreased bone mineral density, 
which is manifesting as osteopaenia 
(30, 36). The diminished AVP and the 
resultant decreased effect on 
postaglandins and bone production are 
thought to be the reason for the 
observed osteopaenia (37). Our patient 
also presented with bone pain and 
fever and left thigh pain was his earliest 
complaint. She had bony involvement 
in femur and pelvis with a pathological 
fracture at presentation, reflecting a 
reduction in bone mineral density. 
 
Bone marrow involvement is more 

common in young children and five 

(26.3%) of the 19 cases in the series 

studied by Kumar et al, had bone 

marrow involvement (38).  Axillary 

lymph node enlargement has been 

observed in 48.5% of cases (14).  The 

involvement of the bone marrow, 

lymph node and the posterior pituitary 

gland is suggestive of a high-risk 

multisystem disease (15), which is 

associated with long-term 

complications (39). The presence of 

anaemia (haemoglobin concentration 

< 10g/dl) is indicative of the bone 

marrow, which was present in our 

patient (25).  Our patient also had 

evidence of posterior pituitary 

involvement and axillary 

lymphadenopathy, suggesting high-risk 

multi-system disease. 

The confirmation of the CDI is done 
with urine osmolality measurements. It 
is expected to be greater than 
750mOsm/kg, following vasopressin 
administration. In our patient, the 
urine osmolality was less than 
750mOsmo/kg after vasopressin 
administration. However, a 3.5-fold 
elevation above the baseline was 
observed in our patient. A similar 
finding has been previously reported in 
a Nigerian child with CDI (8) and also 
in a case series of 10 children with CDI 
by Wong et al. in Hong Kong (40). The 
diagnosis of LCH is usually 
presumptive in the majority of the  

patients.  It was based on clinical 
manifestations (bone pain, fever, 
features consistent CDI and anaemia), 
radiological findings (femoral head 
protrusio, pelvic osteopaenia, a 
pathological fracture in acetabulum) 
and the laboratory findings in our 
patient. 
 
In a resource poor setting, the 
management of a patient with CDI is a 
challenge. In order to exclude the 
presence of brain tumours such as 
germinomas and central nervous 
system malformations, magnetic 
resonance imaging (MRI) scan is an 
essential investigation in the 
management of such patients. Lack of 
brain imaging fascilites was a challenge 
and it has been a challenge even for the 
previously reported cases in Nigeria (7-
9). Immunohistochemistry is another 
important aspect of diagnosis of LCH 
in patients with CDI. The non-
availability of this was a limitation that 
we had to face and also in similar 
resource-poor settings such as in India 
(3). Non-availability of desmopressin 
for the treatment of CDI was another 
challenge that we had to face. 
 
In conclusion, acquired CDI due to a 
systemic disease, such LCH can occur 
in post-menarcheal age group and 
should be suspected in adolescents 
presenting with polyuria. 
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