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Case Report
Ultrasonographic features of Langerhans cell  
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Abstract: Langerhans cell histiocytosis (LCH) is a rare disease, especially when it involves the thyroid gland. Aware-
ness of ultrasonic features will be helpful for a clinician who should consider this disease in the differential diagno-
sis from other more common thyroid disorders, especially prior to surgery. Here, we report two patients who have 
histologically confirmed LCH of the thyroid and summarize the reported cases with ultrasonographic scans from 
the last 10 years (n=10). Ultrasonograms showed isolated or multiple hypoechoic nodules in unilateral or bilateral 
thyroid gland. Internal acoustic features of most nodules was heterogeneous (n=5) or hypoechoic (n=2).
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Introduction

Langerhans cell histiocytosis (LCH) is an 
uncommon disorder of unknown etiology char-
acterized by monoclonal proliferation of 
Langerhans cells. It was first described in 1893 
by Alfred Hand [1]. Its clinical presentation is 
highly variable because it can affect multiple 
organs, such as lung, bone, skin, lymph nodes, 
hypothalamopituitary axis and other multiple 
sites [2, 3].

However, involvement of the thyroid either as 
an isolated mass or as part of multisystemic 
disease is extremely rare and treatment of 
such disease is still controversial. There are 
only less than 80 reported cases of LCH involv-
ing the thyroid gland. The imaging features just 
are mentioned in few cases and lacks detail. To 
the best of our knowledge, no previous studies 
have reported the ultrasonographic finding of 
LCH involving the thyroid in detail. The purpose 
of this essay was to investigate the ultrasono-
graphic features of LCH involving the thyroid 
gland and review the literature of English 
reported cases which have reported the ultra-
sonographic features from the last 10 years.

Case report

Case 1

A 27-year-old Chinese male was referred for our 
hospital of a painless neck mass that had been 
present for more than 3 months. There were no 
other symptoms, such as dysphagia, dyspnea, 
hoarseness, appetite changes, weight changes 
or palpitations. He also denied a history of head 
or neck irradiation or family history of thyroid 
disease.

Thyroid function tests were as follows: thyroid 
stimulating hormone (TSH): 1.67 mIU/L (0.35-
4.94 mIU/L); free triiodothyronine (FT3): 5.49 
pmol/L (3.67-10.43 pmol/L); free thyroxine 
(FT4): 11.3 pmol/L (7.5-21.1 pmol/L). In addi-
tion, calcitonin, parathyroid hormone, thyro-
globulin, antithyroglobulin and antimicrosomal 
antibodies were also within normal range.

Physical examination revealed the presence of 
a 2.5*2.0 cm mass on the right neck region and 
a 1.5*1.0 cm mass on the left. Both of them 
were painless and firm. Thyroid ultrasound 
showed diffuse hypoechogenicity and a 
2.8*1.3*2.2 cm hypoechoic nodule on the right 
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side of the thyroid and a 1.6*0.7*1.1 cm 
hypoechoic nodule on the left (Figure 1A and 
1B). A fine-needle aspiration biopsy revealed 
proliferated Langerhans cells with heavy infil-

trated eosinophils (Figure 1C). Thus, a diagno-
sis of LCH involving was made and the patient 
subsequently underwent subtotal thyroidecto-
my. Pathology findings revealed LCH (Figure 

Figure 1. A: High-resolutions ultrasound image of the right thyroid lobe shows hypoechoic nodule. B: High-reso-
lutions ultrasound image of the left thyroid lobe shows hypoechoic nodule. C: Cytologic smear from case 1 show-
ing Langerhans cell with centrally or eccentrically located, oval to reniform “coffee bean” nuclei mixed with many 
mature eosinophils (×200). D: Hematoxylin and Eosin staining (×200) revealed Langerhans cells proliferated, with 
eosinophils infiltrated. E: Immunohistochemical staining showing strong reactivity of Langerhans cells for CD1α 
(×200). F: Immunohistochemical staining showing strong reactivity of Langerhans cells for S100 (×200).

Figure 2. A: High-resolutions ultrasound image of the right thyroid lobe shows hypoechoic nodule. B: High-resolu-
tions ultrasound image shows the biggest hypoechoic nodule on the left thyroid lobe. C: Cytologic smear from case 
2 showing high cellularity consisting of many Langerhans cells, and a few eosinophils and lymphocytes (×200). D: 
Hematoxylin and Eosin staining (×200) revealed diffuse proliferation of Langerhans histiocytes with coffee bean-
shaped and grooved nuclei and some eosinophils. E: Immunohistochemical staining showing strong reactivity of 
Langerhans cells for CD1α (×200). F: Immunohistochemical staining showing strong reactivity of Langerhans cells 
for S100 (×200).
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1D), because immunohistochemical staining 
for CD1α and S100 were positive (Figure 1E 
and 1F). Postoperatively, the results of thoracic 
computed tomography (CT) scan, abdominal 
ultrasonography, and whole-body bone scintig-
raphy were within normal range. There was not 
tumor recurrence in the patient after 6 months 
of follow-up.

Case 2

A 38-year-old Chinese female was referred for 
our hospital of two painless neck masses that 
had been present for more than 1 month. There 
were no other symptoms, such as dysphagia, 
dyspnea, hoarseness, appetite changes, weight 
changes or palpitations. She also denied a his-
tory of head or neck irradiation or family history 
of thyroid disease.

Thyroid function tests results were as follows: 
thyroid stimulating hormone (TSH): 0.22 mIU/L 
(0.35-4.94 mIU/L); free triiodothyronine (FT3): 
4.16 pmol/L (3.67-10.43 pmol/L); free thyrox-
ine (FT4): 9.9 pmol/L (7.5-21.1 pmol/L). In addi-
tion, calcitonin, parathyroid hormone, thyro-
globulin, antithyroglobulin and antimicrosomal 
antibodies were also within normal range.

Physical examination revealed the presence of 
a 1.2*0.7*0.7 cm mass on the right neck 
region and a 4.0*2.8*3.3 cm mass on the left. 
Both of them were painless and firm. Ultrasound 
demonstrated bilateral multiple heterogeneous 
hypoechoic nodules with well-defined borders 
and several lymph nodes in the neck. The big-
gest one was 4.0*2.8*3.3 cm located on the 
left side and 1.2*0.7*0.7 cm on the right 
(Figure 2A and 2B). The result of the fine-nee-
dle aspiration biopsy showed proliferated 
Langerhans cells with heavy infiltrated eosino-
phils (Figure 2C), but the result is still contro-
versial. Thus, a diagnosis of LCH involving was 
made and subtotal thyroidectomy was per-
formed. Pathology findings revealed LCH 
(Figure 2D), because of positive immunohisto-
chemical staining for CD1α and S100 (Figure 
2E and 2F). Postoperatively, Thoracic comput-
ed tomography (CT) scan, abdominal ultraso-
nography, and whole-body bone scintigraphy 
showed no evidence of multifocal disease. The 
patient remains free of symptoms 3 months 
after surgery.

The literature review was performed using the 
internet PubMed and Google Scholar search 

engine from 2002 to 2012. There were less 
than 40 cases reported but only 10 cases men-
tioned ultrasonographic features in detail. We 
read all the articles, carefully reviewed clinical 
data and retrospectively analyzed the imaging 
findings for factors such as size, margin, echo-
genicity, internal acoustic features, and the 
presence of calcifications.

Results

We summarize the prior reported cases of LCH 
involving the thyroid with ultrasonographic fea-
tures in detail (Table 1). In our review, there are 
12 cases in total, and the male: female ratio is 
3:1. The most common clinical feature is 
enlargement of thyroid or goiters as the first 
symptom (N=9). There are 2 patients present-
ed with compressive symptoms such as hoarse-
ness and dysphagia. No patient complained 
the pain of the enlarged mass of the thyroid. 
Other symptoms appeared first included poly-
uria, polydipsia, skin lesions, short stature, 
hearing loss and amenorrhea. All of 12 patients 
underwent thyroid function examinations. It is 
worth noting that thyroid hormone status in 
LCH of involving the thyroid is variable. There 
are 6 cases with euthyroid, 4 cases with hypo-
thyroid, 2 cases with hyperthyroid and 1 case 
with no records. A fine needle aspiration biopsy 
(FNAB) was conducted in 10 patients. Only 3 
cases were confirmed. One patient was under-
went several times but failed due to inadequate 
specimen. Others were misdiagnosed as “atyp-
ical follicular epithelial cells”, “papillary carci-
noma” or “hyperplasic nodule”. All patients 
received further investigations including CT, 
abdominal USS, and bone scintigraphy. 8 
patients had isolated thyroid LCH in the cases 
we reviewed. Two patients first presented with 
polyuria and polydipsia, and then type 1 diabe-
tes mellitus were detected. There is one patient 
presented with skin lesions and the hypacusis. 
Only one patient presented with thyroid LCH, 
papillary carcinoma and co-existing LCH of 
draining lymph nodes. It is interesting that one 
patient experienced thyroidectomy because of 
Graves’ disease and occasionally found a nod-
ule which was confirmed by pathology located 
in the isthmus.

In the reviewed cases, the treatment for LCH 
involving the thyroid gland included surgery and 
chemotherapy. There are 9 patients underwent 
surgical resection by hemi-, subtotal or total 
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Table 1. Reported cases of thyroid involvement of LCH

Gender/
Age LCH Other organ 

involvement 
Thyroid

Treatment Outcome Author
T3 T4 TSH Clinical features

F/13 D NR NL NL NL Diffuse enlargement of the thyroid Subtotal thyroidectomy; vinblastine, prednisolone 8 yr remission Yağcı et al [22]

F/26 L NR ↑ ↑ ↓ Goiter (with Graves’ disease) Thyroidectomy Well at 3 yr Lassalle et al [12]

F/31 L NR NL NL NL An enlarged, diffusely firm, nontender, non-
mobile, and not particularly nodular thyroid 
gland with mild compressive symptoms

Total thyroidectomy NR Lollar et al [20]

F/40 D Lymph nodes NL NL NL A swelling in the front area of the neck Thyroidectomy Died on the third 
postoperative day

Ramadas et al [23]

M/28 D Skin, mastoid, petrous bone NR ↓ ↑ Diffuse enlargement of the thyroid Prednisolone, vinblastine, 6-mercaptopurine NR Wohlschlaeger [24]

F/13 D Hypothalamus, parotid gland, 
external acoustic meatus, 
cervical lymph node, thymus

↓ ↓ ↑ Diffuse goiter Vincristine, cytosine arabinoside, prednisolone 5 yr remission Shima et al [25]

F/52 L NR NL NL NL An enlarging thyroid mass Right hemithyroidectomy Well at 1 yr Ramon et al [26]

M/18 D DI ↓ ↓ ↑ A neck mass Vincristine, prednisone Alive Xia et al [7]

F/44 L NR NL NL ↓ Left sided thyroid swelling and dysphonia Hemithyroidectomy, levothyroxine hormone 
replacement therapy

Well at 9 mo Patten et al [27]

F/53 L NR NL NL NL A progressively enlarging thyroid Right thyroid lobectomy with right lymph node 
dissection

NR Chung et al [28]

M/26 L None NL NL NL An enlarging thyroid mass Subtotal thyroidectomy Alive Present case 1

F/38 L None NL NL ↓ An enlarging thyroid mass Subtotal thyroidectomy Alive Present case 2
M, male; F, female; D, diffuse; L, localized; DI, diabetes insipidus; NR, not reported; NL, normal level; T3, triiodothyronine; T4, thyroxine; TSH, thyroid stimulating hormone.
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thyroidectomy. 6 patients received chemother-
apy and the agents included vinblastine, pred-
nisolone, 6-mercaptopurine, and cytosine ara-
binoside. There is only patient who died of the 
complication of surgery. 3 patients are surviv-
ing for alive till now, 3 patients’ outcomes are 
not reported and other 5 patients are followed 
up for 9 months to 8 years.

Ultrasonographic features

All the ultrasonographic features are summa-
rized in Table 2. Most nodules located on the 
both lobes of the thyroid gland (n=8). The size 
of the nodule was from 0.3 cm to 4.0 cm. Two 
patients showed the nodules within the unilat-
eral lobe of thyroid. Echogenicity of most nod-
ules were hypoechoic (n=9). Others were not 
reported in detail. The internal acoustic fea-
tures of the nodules were heterogenous (n=5) 
and hypoechogenous (n=2). Most patients 
showed no calcification within the nodule. Only 
one patient revealed three calcified masses 
within the right lobe of the thyroid.

Discussion

LCH is an uncommon disease with an incidence 
rate of 4.0-4.5 per 1 million individuals [4]. It 
can be confirmed to one organ or a systemic 
disease with lung, bone, skin and central ner-
vous system being the most favored sites of 
involvement [5, 6]. The incidence of LCH involv-
ing the thyroid gland either as an isolated mani-
festation or as part of multisystemic disease is 

extremely low. According to the report of 
Lieberman et al, thyroid LCH is seen in only 1 
case of 238 LCH cases [5]. Although LCH is 
most commonly a pediatric disease, thyroid 
LCH is more common in adults than in children, 
and it may coexist with a thyroid carcinoma [7].

The etiology of LCH remains under investiga-
tion. To date, there is no study has definitively 
connected this disease to a viral etiology, cyto-
genic abnormality, or specific HLA genotype 
[8-10]. In the meantime, there were some 
reported cases of LCH involving the thyroid 
gland associated with lymphocytic thyroiditis 
[5, 11]. Coexistence of thyroid LCH and thyroid 
carcinoma is not rare [12-16]. Meanwhile, thy-
roid carcinoma developed years after thyroid 
LCH has been made [11]. Therefore, in some 
extend, LCH involving the thyroid gland may 
raise the possibility of other associated thyroid 
diseases.

The first symptom of LCH involving the thyroid 
gland usually presents as the enlargement of 
neck mass or a goiter. Thyroid function may be 
variable depending on the degree of thyroid 
involvement [13]. But there is another possibil-
ity that means primary LCH and other thyroid 
disease synchronously occurred in one patient 
[12]. 

Although there are many methods of examina-
tion, diagnosing these patients is still a chal-
lenging, especially before the surgery. It is 
mainly due to the variable clinical presentation 

Table 2. Ultrasonographic features of thyroid involvement of LCH

Size and location Echo-
genicity

Internal acoustic 
features

Calcifica-
tion

Enlarged lymph 
nodes in the neck Author

Multiple in both lobes Hypo heterogeneity - N Yağcı et al [22]

1.5*0.8*0.7 cm on the isthmus Hypo hypoechogenicity - N Lassalle et al [12]

3.6*2.0*1.6 cm on the right;
3.6*1.6*1.7 cm on the left

Hypo hypoechogenicity - N Lollar et al [20]

Solid nodules in both lobes NR NR NR NR Ramadas et al [23]

Multiple in both lobes Hypo heterogeneity - N Wohlschlaeger [24]

Diffuese thyroid enlargement Hypo NR - N Shima et al [25]

3.6*2.0*1.6 cm on the right;
3.6*1.6*1.7 cm on the left

Hypo NR - N Ramon et al [26]

Diffuse thyroid enlargement Hypo heterogeneity - N Xia et al [7]

3 cm in diameter on the left thyroid lobe NR NR NR N Patten et al [27]

Three masses measuring 0.6, 0.4 and 0.3 cm NR NR + N Chung et al [28]

2.8*1.3*2.2 cm on the right;
1.6*0.7*1.1 cm on the left

Hypo heterogeneity - Y Present case 1

Multiple in both lobes Hypo heterogeneity - Y Present case 2
NR, not reported; N, none; Y, yes.
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and confusing imaging characteristics. In fact, 
LCH involving the thyroid gland can mimic other 
common thyroid disease such as thyroid neo-
plasm. Therefore, imaging, cytology, pathology 
and immunohistochemistry of the thyroid LCH 
should be known well.

Thyroid fine needle aspiration is useful in estab-
lishing the diagnosis. However, it can be con-
fused with other far more common thyroid dis-
ease and the misdiagnosis rate is not low. In 
our review, there are only 5 patients confirmed 
by FNAB (5/12). Accordingly, the diagnosis of 
LCH involving thyroid can be a challenge for 
pathologist. Meanwhile, FNAB, as an invasive 
examination method, probably has some risk 
when repeat several times just due to inade-
quate specimen.

Ultrasonography is first-line noninvasive modal-
ity for the workup of thyromegaly [17]. Familiarity 
with the ultrasonographic features of LCH 
involving the thyroid gland is helpful for crucial 
to a clinician. A comprehensive review of the lit-
erature revealed that lesions of LCH involving 
the thyroid usually showed multiple bilateral 
hypoechoic nodules and parenchymal hetero-
geneity. Although there is no obvious specificity 
of the ultrasonographic features in thyroid LCH, 
especially compared with common thyroid neo-
plasm, the finding still can reminds us to keep 
primary thyroid LCH in mind.

Nonetheless, histology remains the gold stan-
dard for the diagnosis of LCH. Pathological fea-
tures usually revealed an infiltration of the 
Langerhans histocytes with eosinophils and 
lymphocytes. Immunohistochemical study is 
usually performed to diagnose LCH and can 
distinguish LCH from other lesions. Langerhans 
cells usually reactive to CD1α and S-100 pro-
tein. All of the 12 patients we reviewed here 
underwent an immunohistochemical examina-
tion and stained positively for S100 and/or 
CD1α.

Treatment of choice for LCH includes surgery 
and chemotherapy. Surgical treatment seems 
to be the suitable option, especially for local-
ized LCH of the thyroid [18, 19]. However, for 
aggressive disease, combination chemothera-
py is highly recommended [2]. Although thyroid 
involvement is more common in adults, it has a 
indolent course [20]. The prognosis of LCH is 
still related the number of involved organs, 

degree of organ dysfunction and the response 
to treatment [7, 21]. Hence, further investiga-
tions and prolonged follow-up are highly 
recommended.

In conclusion, LCH involving the thyroid gland is 
rare. We reported two cases of thyroid LCH and 
reviewed clinical manifestation and ultrasono-
graphic features of cases reported from last 10 
years. Although the prognosis is very good of 
the thyroid LCH, the findings remind us to keep 
it in mind for differential diagnosis of other thy-
roid diseases.
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