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SUMMARY
We report an extremely rare case of adult Langerhans 
cell histiocytosis (LCH) in a patient with papillary thyroid 
carcinoma (PTC) and Castleman disease (CD). A 46-year-old 
man visited our hospital with anaemia; systemic imaging 
showed an abdominal and a left thyroid mass. Biopsy 
confirmed CD for the abdominal mass and PTC for the 
thyroid mass. Two months after, he presented with headache 
and a right parietal lump. Brain CT and enhanced MRI 
revealed an osteolytic mass with enhancement in the right 
parietal skull. Surgical removal and biopsy confirmed the 
diagnosis of skull LCH. The BRAF mutation was positive on 
PTC and negative on CD and LCH. We conducted surgical 
resection only for PTC and LCH; surgical resection with 
siltuximab for multicentric CD. At the 25-month follow-up, 
there was no recurrence or progression. We may consider of 
syndromic nature of these diseases to establish a treatment 
strategy.

BACKGROUND
Langerhans cell histiocytosis (LCH) is a benign prolif-
erative disease of the clonal dendritic cells.1 2 This 
affects the bone, lung, liver, spleen, bone marrow, 
lymph nodes, thymus, eye and central nervous system. 
In paediatric patients, the reported LCH incidence is 
2.6–5.4 cases per million.3 LCH is very rare in adults 
as compared with that in children. The estimated inci-
dence of LCH is 1–2 cases per million in adults.1

Castleman disease (CD) is a non-neoplastic non-
clonal lymphoproliferative disorder, characterised by 
angiofollicular hyperplasia or giant lymph node hyper-
plasia.4 This affects lymph nodes throughout the body.

Papillary thyroid carcinoma (PTC) is the most 
common subtype of thyroid cancer that develops in 
thyroid follicular cells; the reported incidence of PTC 
in the general population is on the rise.5–8 -

Few reports have described cases of patients with 
coexisting LCH and PTC, LCH and CD or CD and 
PTC in the same or multiple organs in a synchronous/
metachronous manner. To our knowledge, this is the 
first report on an extremely rare case of metachro-
nous LCH in a patient with coexisting PTC and CD. 
We believe that this is the first study to investigate the 
clinical significance and treatment strategy for patients 
with these disease combinations.

CASE PRESENTATION
A 46-year-old man visited our hospital with anaemia 
that was diagnosed incidentally during a medical 
examination. Systemic imaging study showed a 
left intraabdominal mass with a left thyroid mass. 

Serum laboratory studies showed reduced haemo-
globin 9.3 g/dL, haematocrit 32.8%, mean corpus-
cular haemoglobin concentration 28.4 and iron 
15 µg/dL; normal ferritin 126.6 ng/mL, total iron-
binding capacity 256 µg/dL and reticulocyte count 
1.19%; and an increased platelet count 857 000/
mm3. The serum total protein level was elevated to 
8.3 g/dL, the albumin level was normal at 4.0 g/dL, 
and the alkaline phosphatase level was increased 
to 480 U/L. There was no evidence of monoclonal 
gammophathy on serum and urine protein electro-
phoresis. Serological tests for Epstein-Barr Virus 
(EBV), Human Herpes Virus 8 (HHV-8), Hepatitis 
C Virus (HCV) and HIV were negative. Abdominal 
CT revealed a left intraabdominal mass and para-
aortic lymph nodes of variable size accompanied 
by hepatosplenomegaly. Whole body fluorodeox-
yglucose (FDG) positron emission tomography-CT 
(PET-CT) exhibited intense hypermetabolism of the 
left thyroid gland and left abdominal mass and the 
nodules anterior to the iliopsoas muscle (figure 1). 
Biopsy was performed for the 7.5×5.5 cm sized 
abdominal mass that was one of enlarged para-
aortic lymph node and diagnosed to CD. Bone 
marrow aspiration and biopsy were done; there was 
no evidence of the involvement of haematolym-
phoid malignancy. Subsequently, left thyroidectomy 
and isthmectomy were performed for the 2.9 cm 
sized left thyroid mass observed on neck CT. The 
biopsy showed PTC, corresponding to T3N0M0 in 
the pathological staging system.9 B-type Raf proto-
oncogene serine/threonine kinase (BRAF) V600E 
mutation was detected using real-time PCR.

Two months thereafter, he developed a progres-
sive headache and a right parietal lump on the 
scalp. Skull radiography (figure 2A) and brain CT 
scan (figure 2B) revealed a 2.3 cm sized osteolytic 
mass lesion that involved the diploic space of the 
right parietal skull with a sclerotic bone margin. 
Gadolinium enhancement brain MRI showed 
heterogeneous enhancement of the mass with 
epidural involvement, adjacent dural enhancement 
and abnormal bone marrow signal intensity at the 
peripheral area of the mass (figure 2C). Additional 
whole body FDG PET-CT (figure  3A) and whole 
body bone scan (figure 3B) showed hypermetabo-
lism and hot uptake only in the right parietal skull 
area, suggesting single skull metastasis of thyroid 
cancer. However, skull metastasis in thyroid cancer 
is very rare, and most cases are termed follicular 
thyroid carcinoma. Thus, it was necessary to patho-
logical conformation.
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INVESTIGATIONS
Histological examination for abdominal mass showed angio-
follicular lymph node hyperplasia with diffuse plasma cell 
proliferation in the interfollicular region, compatible with CD 
of the plasma cell variant type (figure 4A). Immunohistochem-
ical staining showed CD20 in the follicle centre with CD 138, 
MUM-1, kappa, lambda in the interfollicular plasma cells with 
some positive Ig4 cells.

Histological examination for left thyroid mass showed PTC 
(figure 4B).

Then surgical removal of the right parietal skull mass and 
histological examination showed diffuse infiltration of the 
histiocytes with indented, grooved or folded nuclei and eosin-
ophilic cytoplasm (figure  4C). Immunohistochemistry exam-
inations showed positive S-100 and CD1a immunoperoxidase 
staining (figure 4D) and highlighted the presence of Langerhans 
cells, consistent with LCH. No BRAF mutation was observed. 
After the diagnosis of skull LCH, pathological reanalysis was 
performed to confirm if each condition was present in three 
different organs or two aetiologies coexisted in the same organ. 

Thus, we confirmed that three different aetiologies existed in 
three different organs.

TREATMENT
He was treated with three cycles of siltuximab (SYLVANT, 11 mg/
kg over 1 hour via intravenous administration every 3 weeks) for 
multicentric CD. No any adjuvant therapy for LCH and PTC 
was administered after gross total resection, and further treat-
ment would be decided later in case of recurrence.

OUTCOME AND FOLLOW-UP
The LCH and PTC were unchanged and the multicentric CD 
was stable, with no progression at the 25-month follow-up.

DISCUSSION
LCH is a clonal proliferative disease derived from CD1a positive 
dendritic cells,2 10 that is, mostly observed in paediatric patients; 
LCH is rarely noted in adults.1 LCH affects the bone, lung, liver, 
spleen, bone marrow, lymph nodes, thymus, eye, central nervous 
system. The aetiology of LCH remains unclear, and it is debated 
whether it is a neoplastic disorder, an immune dysregulation 

Figure 1  Whole body fluorodeoxyglucose positron emission 
tomography-CT exhibited intense hypermetabolism of the left thyroid 
gland (arrow head) and left abdominal mass (arrow) and the nodules 
anterior to the iliopsoas muscle.

Figure 2  Skull radiography (A) showing right parietal osteolytic lesion. Brain CT (B) showing a 2.3 cm sized diploic mass of the right parietal 
bone with sclerotic margin. Gadolinium enhancement brain MRI (C) showing heterogeneous enhancement of the right parietal mass with epidural 
involvement, adjacent dural enhancement and abnormal bone marrow signal intensity at the peripheral area of the mass.

Figure 3  Whole body fluorodeoxyglucose positron emission 
tomography-CT (A) presenting newly appeared hypermetabolic bone 
lesion only at the right parietal skull area (red arrow). whole body bone 
scan (B) showing no other systemic bone uptake except right parietal 
skull (red arrow head).
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disorder or a reactive disorder.1 Conventional histology shows 
destructive granulomatous lesions containing mononuclear cells 
with indented nuclei, representing dendritic antigen-presenting 
Langerhans cells.1 Moreover, this condition is characterised with 
infiltration by lymphocytes and eosinophilic granulocytes with 
pseudoabscesses.1 11 Immunohistochemistry shows CD1a posi-
tive cells, definitively.12

CD, also known as angiofollicular or giant lymph node hyper-
plasia, is a rare non-neoplastic nonclonal lymphoproliferative 
disorder.4 12 This disease affects lymph nodes throughout the 
body. Furthermore, the aetiology is unclear; however, chronic/
untreated viral infections, such as HCV, EBV, HIV and HHV-8 
can induce systemic inflammatory reactions that could lead to 
CD.13–15 EBV is reportedly related to LCH and PTC.1 16–18 Our 
patient did not show the presence of EBV, HHV-8, HCV or HIV 
infection. Histologically, CD is categorised into two subtypes 
as hyaline vascular (HV)-CD and plasma cell (PC)-CD. HV-CD 
shows the regression of follicles, atrophic germinal centre 
traversed by the penetrating vessels, and thickening of the mantle 
zone in small lymphocytes with concentric arrangement.12 14 19 20 
The interfollicular region exhibits extensive vascular prolifer-
ation with perivascular hyalinisation and dysplastic follicular 
dendritic cell (FDC) network.19–21 PC-CD is maintained by 
hyperplastic follicles accompanied by large mantle zone with a 
normal FDC network.14 19 The most characteristic feature is the 
presence of mature plasma cells in the interfollicular area.19 22 
Plasma cells are usually polyclonal,19 23 24 and rarely monotype 
immunoglobulin, usually lambda light chain.19 25 Immunohis-
tochemical staining shows CD20 at the germinal centre, CD3 
at the paracortical zone meaning of the normal distribution of 
B-cell and T-cell compartment, and CD21, CD23 at germinal 
centre and in interfollicular area that reveals FDC, while CD31, 
CD34 represents the blood vessels.14 20 22 CD138 indicates 
plasma cells.20 22

Table  1 summarises the rare cases of coexisting LCH, CD 
and/or PTC that have been previously reported in the English 
literature. LCH is reportedly related to thyroid diseases, such 
as chronic lymphocytic thyroiditis and thyroid cancer, especially 
with the most common subtype of PTC.5 It can be divided into 
the following two possibilities: (1) the coexistence of two aeti-
ologies in the thyroid gland and (2) the occurrence of two aeti-
ologies in two different organs synchronously/metachronously. 
About 15 cases have been previously reported since 1991 for 
the coexistence of PTC and LCH (cases 1–15 on table 1).5 26–39 
Among these cases, >50% of the patients had PTC with lympho-
cytic thyroiditis. It is noteworthy that 15 patients presented with 
LCH and PTC in the thyroid gland with or without the involve-
ment of LCH at the other organs; however, our patient had LCH 
and PTC in different organs, the skull and the thyroid gland, 
respectively.

Both LCH and PTC are associated with BRAF mutation that 
is related to aggressive clinical features and poor response to 
therapy.6 40 Only few studies have reported the BRAF mutation 
status; one reported a case wherein BRAF V600E mutant-positive 
LCH and BRAF V600E mutant-negative PTC occurred in the 
thyroid gland metachronous (Case 10 on table  1).35 Another 
patient harboured both PTC and LCH within the thyroid gland 
and showed BRAF V600K mutant LCH and V600E mutant PTC 
of two different mutant types (case 15 on table 1).39 However, 
in most previously reported cases, the BRAF mutation status was 
either not examined commonly or was investigated incompletely. 
Even in cases where the BRAF mutation status was investigated, 
it was difficult to understand the interrelationship between BRAF 
mutation and the cross-occurrence of diseases based on the vari-
able status of BRAF mutation. Future large-sized research with 
BRAF mutation assessment is necessary to determine whether 
there is any clinical significance in the co-occurrence of the two 
aetiologies.

The implications of BRAF mutation have been identified 
in LCH and PTC; however, the clinical significance of BRAF 
mutation in CD remains unclear. In the present case, after BRAF 
mutant-positive PTC and BRAF mutant-negative LCH were diag-
nosed, additional BRAF mutation study for CD was performed. 
This investigation identified BRAF mutant-negative CD. Thus, 
the pathogenesis of the cross-occurrence of LCH, PTC and CD 
may not be associated only with BRAF mutation, despite the lack 
of studies. We need to consider the possibility of genetic variants 
other than that of the BRAF gene pathway.

To our knowledge, this is the first report of a patient with 
three disease entities of synchronous CD and PTC with meta-
chronous LCH in different organs. After identifying the coex-
istence of three different diseases in this patient, a pathological 
review reaffirmed that each pathology existed independently 
and that no more than one pathology coexisted in one organ. 
Inferring from the previously reported cases, LCH, PTC and 
CD may be closely linked disease entities or may be considered 
as part of the spectrum of syndromic disease. It is necessary to 
consider multicentric CD variants or multisystem LCH variants 
when accompanied by PTC, LCH and CD in the same organ or 
other distant organ synchronously/metachronously.

Treatment should be administered as per each disease entity. 
In the present case, the patient was treated on the basis of 
single-system LCH, PTC and multicentric CD. For PTC without 
metastasis, he only underwent surgical total resection and was 
monitored without adjuvant radioactive iodine ablation. For 
single-system low-risk organ LCH, he only underwent surgical 
total resection and was monitored without adjuvant therapy. 
For multicentric CD with PC variants, he got three cycles of the 

Figure 4  Photomicrographs of the specimen. H&E (×200) of 
abdominal mass (A) showing angiofollicular lymph node hyperplasia 
with diffuse plasma cell proliferation in the interfollicular region, 
compatible with Castleman disease with plasma cell variant type (F: 
follicle, P: plasma cells of interfollicular area). H&E stain (×200) of 
thyroid (B) revealing papillary thyroid carcinoma. H&E stain (×100) 
of skull diploic mass (C) showing infiltration of the histiocytes. 
Immunoperoxidase stain (×100) of skull diploic mass (D) showing 
expression of CD1a positive Langerhans cells, consistent with 
Langerhans cell histiocytosis.
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siltuximab (anti IL-6 antibody). At the 25-month follow-up, all 
three diseases had remained stable without any recurrence or 
progression. PTC has favourable prognosis.5 If PTC coexists 
with LCH or CD, survival rates are expected to depend on the 
stage of LCH or CD than on PTC. The 5-year survival rate (YSR) 
of single-system low-risk organ LCH, such as in the patient in 
the present case report, is >90%41; the 5-YSR in those with 
stage III (age >45 y, T3N0M0) PTC is reported to be 82%.9 

Although controversial, BRAF mutation in PTC is reported to be 
a poor prognostic factor for overall survival (OS) or disease-free 
survival (DFS).42 Therefore, the OS and prognosis of the current 
patient were believed to depend on the control of multicentric 
CD. Multicentric CD has a 5-YSR of about 51%; in case of 
patients without an HIV infection, the 3-year DFS is reported to 
be 46% in those with PC-type.4 43 Further, this disorder appears 
to be associated with poor prognosis in those aged >40 years, 
PC mixed histological type, and splenomegaly, as in this patient.
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Table 1  Summary of cases with coexisting LCH, PTC and/or CD reported in the literature

Case Author (year) Sex/age LCH PTC CD
Synchronous
/metachronous BRAF mutation

1 Goldstein26 1991 F/31 Y (thyroid, bone, pituitary 
gland, lung, skin, vagina

Y (PTC with 
lymphocytic thyroiditis)

 �  Synchronous NA

2 Thompson27 (1996) F/38 Y (thyroid) Y (PTC with 
lymphocytic thyroiditis)

 �  Synchronous NA

3 Saiz28 (2000) M/43 Y (thyroid) Y (PTC with 
lymphocytic thyroiditis)

 �  Synchronous NA

4 Foulet-Rogé29 (2002) F/42 Y (thyroid) Y (PTC with 
lymphocytic thyroiditis)

 �  Synchronous NA

5 Burnett30 (2008) M/3 Y (thyroid, lung) Y (PTC with 
lymphocytic thyroiditis)

 �  Synchronous NA

6 Jamaati31 (2009) M/24 Y (thyroid, lung) Y  �  Synchronous NA

7 Vergez32 (2010) M/29 Y (thyroid, bone, pituitary 
gland, lung, skin)

Y  �  Synchronous NA

8 Chung33 (2012) F/53 Y (thyroid, cervical lymph 
nodes)

Y (PTC with 
lymphocytic thyroiditis)

 �  Synchronous NA

9 Ceyran34 (2014) M/37 Y (thyroid, cervical lymph 
nodes)

Y (PTC with 
lymphocytic thyroiditis)

 �  Synchronous NA

10 Moschovi35 (2015) M/9 Y (thyroid) Y  �  Metachronous
(LCH->PTC)

V600E(+) in LCH, 
V600E(-) in PTC

11 Gordon36 (2016) F/22 Y (thyroid, labia vulva) Y (PTC with 
lymphocytic thyroiditis)

 �  Synchronous V600E(+) in PTC

12 Alzahrani37 (2016) F/27 Y (thyroid, cervical lymph 
nodes)

Y (PTC with 
lymphocytic thyroiditis)

 �  Synchronous NA

13 Wu 5 (2017) M/40 Y (thyroid, cervical lymph 
nodes, lung, liver)

Y  �  Synchronous NA

14 Bakshi38 (2018) M/31 Y (thyroid) Y  �  Synchronous NA

15 AI Hamad39 (2019) F/36 Y (thyroid) Y  �  Synchronous V600E(+) in PTC, 
V600K(+) in LCH

16 Liu44 (2018) M/23 Y (intrapulmonary lymph 
node)

 �  Y (intrapulmonary 
lymph node)

Synchronous V600E(-) in LCH

17 Zeng21 (2016) F/54  �  Y Y (cervical lymph 
nodes)

Metachronous NA

18 Rashid13 (2018) M/27  �  Y Y (cervical lymph 
nodes)

Metachronous NA

19 Current case (2020) M/46 Y (Skull) Y Y (Para-aortic lymph 
nodes)

Synchronous CD, PTC 
with metachronous 
LCH

V600E(+) in PTC, 
V600E(-) in LCH,CD

.CD, Castleman disease; F, female; LCH, Langerhans cell histiocytosis; M, male; NA, not available; PTC, papillary thyroid carcinoma; Y, yes.

Learning points

►► Our extremely rare case of metachronous skull LCH in adult 
patient with coexisting PTC and CD suggests syndromic 
nature of these diseases.

►► Large-scale studies should be conducted to achieve a deeper 
understanding of the pathogenesis of cross-occurrence of 
these diseases.

►► We need to establish a treatment strategy via early 
histological diagnosis with systemic staging to enhance 
patient management and improve survival.
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