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Langerhans cell histiocytosis (LCH) is a rare disease with 
an annual incidence of 0.5–5.4 per million. The disease is 
divided into three clinical syndromes including Letterer-Siwe 
disease (LS), Hand-Schüller-Christian disease (HSC), and 
eosinophilic granuloma of bone (EGB). LCH has complicated 
clinical manifestations and mainly affects children aged 
1–3 years (1-3), previous studies on its clinical features and 
treatments were also mainly conducted in children. Early 
diagnosis of LCH is difficult due to its insidious onset. 
Here we present an adult case, whose initial symptom was 
central diabetes insipidus (CDI), and gradually progressed 
to multifocal and multisystemic eosinophilic granuloma. 
We summarize the clinical features, diagnosis, radiation, 
pathology, immunohistochemically characteristics of this 
patient, along with literature review. We present the following 

case in accordance with the CARE reporting checklist 
(available at http://dx.doi.org/10.21037/jxym-20-45).

Case presentation

Written informed consent was obtained from the patient 
for publication of this study and any accompanying images.

A 32-year-old woman was admitted to our hospital 
due to “CDI for 8 years and left hip pain for 2 months” 
in November 2018. She developed polyuria, thirsty and 
polydipsia in 2010, was diagnosed as CDI and orally 
administered with desmopressin 0.1 mg tid in 2011. She 
suffered from lower back pain in 2010, and underwent 
a spine surgery in 2011, the pathology showed chronic 
inflammation of fibrous tissue. After the surgery, the low 
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back pain was gradually improved and she began to suffer 
from pain at the left clavicle in 2017, then she developed left 
hip pain without any obvious cause with limited activity and 
a certain degree of lameness in September 2018. She was 
diagnosed of "hypothyroidism" in 2015 (TSH 2.18 μIU/mL,  
FT3 3.01 pmol/L, FT4 7.37 pmol/L, and was treated with 
replacement dose of levothyroxine sodium tablets (37.5 μg qd). 
Amenorrhea occurred when she was 25-year-old (2011), 
and oral medication was ap-plied to establish an artificial 
cycle. There was no family history of a similar disorder or a 
genetic disease. 

Physical examination showed a mass sized about 2 cm × 
3 cm was seen one third of the left clavicle, it was painful 
when pressed. The local skin was not ruptured, red, or 
swollen, although its temperature was slightly higher than 
that of contralateral side. Patrick sign was positive (+): the 
adduction was limited.

The laboratory results showed free light chains in blood 
and urine, immunoglobulins and complements, anti-GBM, 
anti-MPO, anti-PR3, anti-ANA, anti-dsDNA, anti-CCP 
antibodies, pANCA/cANCA, β-HCG, serum ACTH, 
cortisol levels and cortisol circadian rhythm were normal. 
Thyroid function: TSH3.5 μIU/mL, FT3 3.32 pmol/L,  
FT4 13.36 pmol/L, TPO-Ab >600 IU/mL, TG-Ab  
262.8 IU/mL, TRAb 0.77 IU/mL (replacement of 
levothyroxine sodium tablets 37.5 μg qd), thyroid color 
ultrasound: diffuse enlargement of thyroid parenchyma, 
multiple thyroid parenchymal nodules: TI-RADS3. The 
sex hormone levels were as follows: FSH, 1.96 IU/L;  

LH, 1.75 IU/L; E, 254.25 pmol/L, P, 0.23 ng/mL; T,  
0.356 ng/mL; PRL, 34.59 ng/mL .Whole-body single-
photon emission computerized tomography (SPECT) bone 
scan revealed disorders of bone metabolism at multiple sites 
including left humerus, ribs, spine, and upper left femur. 
Magnetic resonance imaging (MRI) of the sellar region 
showed the disappearance of the high MR signal of the 
posterior pituitary gland, abnormal nodular thickening of 
the pituitary stalk and the anterior lobe of the pituitary is 
flat and the vacuole of the sella may be (Figure 1). X-ray of 
skull, limb long bones, and vertebrae bones showed that the 
bone density of some parts of the parietal bone decreased, 
along with the thinning of cortical bone; several sacciform 
bone density reduction areas near the sternal end of the left 
clavicle were visible; the bilateral L4 pedicles were abnormal; 
change in left sacroiliac joint was observed; suspicious 
decrease in local bone density was found in the left femoral 
head (Figure 2). Pathology confirmed the diagnosis of LCH 
in left clavicle, with the immunohistochemical findings 
including (Figure 3): CD1a (++), Ki67 (+; about 30%), 
S-100 (++), Langerin (++), and CD68 (+). The patient was 
diagnosed as LCH, she refused chemotherapy and was 
prescribed prednisone (30 mg/d) and nonsteroidal anti-
inflammatory drugs (Mobic 7.5 mg/d). At the 1-month 
follow-up, the left hip pain was significantly relieved 
and she could walked normally, and she stopped Mobic  
2 months later. The symptoms of CDI did not change after 
treatments, there was no obvious changes in MRI pituitary 
stalk at the 5-month follow-up (Figure 1C), and she was still 

Figure 1 Magnetic resonance imaging (MRI) of the sellar region. (A) Scan in 2011 showed the disappearance of the high MR signal of 
the posterior pituitary gland; (B) scan in 2018 showed the disappearance of the high MR signal of the posterior pituitary gland, abnormal 
nodular thickening of the pituitary stalk and the anterior lobe of the pituitary is flat and the vacuole of the sella may be; (C) scan in 2019 
showed no obvious changes in MRI pituitary stalk after 5 months treatment.
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orally administered with desmopressin 0.1 mg tid, the total 
amount of urine is about 1,500–2,000 mL per day, the urine 
specific gravity was 1.010 and urine osmotic pressure was 
460 mOsm/L. After 6 months, the patient's condition was 
stable, with no new pain or discomfort.

Discussion

LCH is a disease characterized by the proliferation of 
mononuclear macrophage and dendritic cell systems. The 
etiology of the disease is not clear now, and it is generally 
believed to be related to the reactive lesions, abnormal clone 
proliferation, immune disorders, viral infection and other 
factors. Traditionally LCH is divided into four types (4): 
Type I: LS disease, with fever, rash, hepatosplenomegaly, 
and external ear pus as its main manifestations, which may 
be accompanied by head and neck masses in some cases; 

the patients may also develop hematological disorders 
(e.g., elevated peripheral blood leukocytes, anemia, and 
thrombocytopenia), liver dysfunction, bone and lung 
interstitial injuries, and involvement of multiple systems. 
Type II is an intermediate type between type I and type III. 
Type III, i.e., Hand–Schuller–Christian disease (HSC), is 
mainly manifested by exophthalmos, diabetes insipidus, and 
bone damage. Type IV, i.e., EGB, is often presented as local 
granuloma, with bone damage and pulmonary interstitial 
invasion as its main features, and the systemic involvement 
is mild. Due to the complicated clinical manifestations and 
the lack of a national registry, the exact prevalence of LCH 
in China remains unclear.

According to relevant guidelines, the diagnosis of 
LCH mainly relies on histopathological biopsy, during 
which typical Langerhans cells can be seen under light 
microscope, whereas the intracellular Birbeck granules 

Figure 2 Radiological findings of bone destruction at multiple sites. (A) Plain CT reveals the bone destruction at the proximal parts of left 
clavicle, along with the formation of soft-tissue mass; (B) CT scan of the pelvis shows abnormalities of the left femur head; (C) Skull X-ray 
shows the bone density of some parts of the parietal bone has decreased, along with the thinning of cortical bone; (D) Lumbar MRI shows 
irregular depression and local bone destruction at the upper and lower edges of the L2 vertebral body.
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visualized by electron microscopy are the “gold standard” 
for the diagnosis (5). The guidelines published in 2009 also 
indicated that a positive immunohistochemical finding of 
CD1a or Langerin also supports the diagnosis of LCH. For 
our case, the immunohistochemical results of biopsy tissue 
from left clavicle showed Langerin (++), confirmed the 
diagnosis of LCH.

A thorough literature review indicated that pituitary stalk 
thickening (by more than 3 mm) and disappearance of high-
intensity signals in posterior pituitary on MRI are features 
of CDI (6), which should be distinguished from renal 
diabetes insipidus by fluid deprivation test. Girschikofsky 
et al. (7) found 29.6% of LCH patients had CDI, whose 
clinical manifestations occurred before the diagnosis or 
several months or even decades after the diagnosis. In a 
Chinese literature, the incidence of CDI among LCH 
patients was only 5% (8), significantly lower than those in 
European reports. In our current case, LCH began as CDI 
and then gradually affected bone tissues at multiple sites, but 
unfortunately bone biopsy failed to confirm the diagnosis, 
and MRI of sellar region has not been reexamined until she 
was admitted in our hospital 8 years later. According to the 

Lavin-Osband classification, the disease has progressed to 
grade II, and the chance of early treatment has been missed. 
Therefore, how to identify such patients as early as possible 
is an urgent issue to be addressed. 

There is currently no uniform treatment for LCH. 
Multiple bone tissues and pituitary have been involved in our 
patient and there is no indication for local radiotherapy (9).  
The first-line chemotherapy (vincristine + prednisone) 
and second-line chemotherapy (cytosine arabinoside + 
cladribine) programs have been recommended in the 
Langerhans Cell Histiocytosis Evaluation and Treatment 
Guideline released by the Histolocyte Society in April 
2009. A retrospective study on bone lesions in adult LCH 
patients(10), the treatment failure or recurrence rate in the 
low-dose cytosine arabinoside group (21%) was significantly 
lower than those in the 2-chlorodeoxyadenosine group 
(59%) and vinblastine/prednisone group (84%), along with 
lower incidences of toxicities, indicating low-dose cytosine 
arabinoside may be a more effective treatment for adult 
LCH patients. 

In conclusion, we described a rare adult multifocal LCH 
case admitted as CDI in the department of Endocrinology. 
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Figure 3 Pathological results of granulation tissue in the left clavicular lesion. (A) HE staining shows Langerhans cell proliferation (×400); (B) 
positive CD1a expression (×200); (C) positive Langerin expression (×200); (D) positive S-100 expression (×200).
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This adult multifocal LCH case showed the diversity of 
LCH onset symptoms, and it could start with a clinical 
symptom of any system, and then multiple system 
involved successively. The patient could be admitted in 
any department for treatment, and it is a big challenge for 
clinicians to diagnosis and treat the LCH timely. For the 
patients with pituitary stalk thickening, bone tissue and 
multiple organ involvement, the possibility of LCH should 
be considered and histopathological biopsy should be 
carried out, which is very important for the diagnosis and 
treatment.
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