Langerhans Cell Histiocytosis of Thyroid Gland :
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Introduction

Langerhans cell histiocytosis(LCH) is a monoclonal dis-
ease with an unknown etiology which is characterized by ab-
normal proliferation of the Langerhans cells that originate from
bone marrow-derived dendritic cells.” LCH has a particular
predilection for the hypothalamo-pituitary axis although it
can involve almost all organs or systems, and the prognosis
varies markedly from a lethal to a mild self-limiting condition.”
LCH is an uncommon disease with an annual incidence of 4
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to 5.4 per million worldwide.” Involvement of the thyroid by

. . . 4
LCH is very rare, even in extensive cases.”

Case Report

An 18-year-old boy sought medical assistance because of
a 5-month history of enlarging mass in the thyroid gland. When
he was 15 years old, he experienced polyuria and polydipsia
and was diagnosed with central diabetes insipidus due to pi-
tuitary LCH. He was treated with radiation therapy(900cGy).
Physical examination of the patient revealed an enlarged, dif-
fusely firm, non-tender, non-mobile, and not particularly no-
dular thyroid gland with mild compressive symptoms. Endo-
crine evaluation revealed normal levels for thyroxine (free
T4 ; 0.87ng/dL), tri-iodothyronine(T3 ; 79.8 ng/dL), and thy-
roid-stimulating hormone(TSH ; 3. 99uU/mL). Fine-needle



aspiration cytology(FNAC) of the thyroid mass was perform-
ed and the initial cytological interpretation suggested malig-
nant tumor. Then a gun biopsy was conducted to get more ac-
curate diagnosis. The tissue was stained with S-100, and the
diagnosis was suggested as LCH according to his past medi-
cal history. Neck computed tomography(CT) revealed 3X
2.5cm sized, well defined low density mass at right lobe and
there were enlarged lymph nodes at the right paratracheal area
(Fig. 1).

The patient underwent total thyroidectomy with right cen-
tral neck dissection. A histological diagnosis of LCH involv-
ing the thyroid and lymph nodes was established after care-
ful review of the pathological materials. Proliferated histio-
cytes were infiltrated in the thyroid gland mixed with scatter-
ed eosinophils(Fig. 2), and immunohistochemical studies
showed strong positive staining of the Langerhans cells with
S-100 and CD1a(Fig. 3).

Following surgery, positron emission tomography scan and
CT scans of the chest and abdomen were done, which revealed
soft tissue density at the anterior mediastinum, bony destruc-
tion of manubrium and focal increase of fluorodeoxy glucose
uptake in the L4 spinal body. Subsequently, he received 1,000
cGy to his anterior mediastinum and 1,000cGy to his L4 spi-
nal body and a chemotherapy regimen of vinblastine and pre-
dnisolone was given for 2 weeks. He has been alive for 3 years

postoperatively. At present, he is well without signs of recur-
rence and with no proven evidence of systemic disease.

Discussion

LCH can develop in many organ systems and present in a
variety of ways. Seventy-five percent of patients have various
skin involvements, and lung involvements affect 25% of pa-

tients. The most common endocrinological manifestation of

LCH is associated with posterior pituitary involvement pre-
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F|g 2. Infiltrating cells are histiocytes mixed WITh scoﬁered eosinop-
hils. Histiocytes showed nuclear grooves(arrow)(H&E, 400 ).

Fig. 1. A : Axial-enhanced CT scan revedls a well defined low density mass at right lobe & isthmus of thyroid gland(arrow). B : CT scan

shows lymph node enlargement at right paratracheal area(arrow).

Fig. 3. A: Phofomlcrogrophy showing cytoplosmlc sTolnlng of Langerhans cells with S-100 profeln(] 00x). B : Diffuse membrane stain-

ing of histiocytes with CD1a monoclonal antibody (100 x ).



senting as diabetes insipidus. However, hypothalamic-pitu-
itary axis disturbance and anterior pituitary deficiency result-
ing in secondary or tertiary hypothyroidism are rare for un-
clear reasons. Lytic bone lesions, bone marrow involvement
or hepatosplenomegaly are also frequent manifestations.”

LCH involving the thyroid gland is relatively more common
in adults compared to children and has a relatively indolent
course. Most common clinical features are diffuse or nodular
thyroid enlargements which are rubbery, non-tender and im-
mobile.*” Primary hypo-thyroidism in patients with LCH can
be seen because of thyroid damage due to histiocytic infiltra-
tion. Patients can be euthyroid initially, as in our case, how-
ever hypo-thyroidism usually develops over time as the tissue
damage progresses.*® On imaging examinations, CT usually
reveals enlarged thyroid with low-density areas in it and thy-
roid ultrasound shows hypoechoic thyroid masses. Cold nod-
ules can be obtained with thyroid isotope scan and hypermet-
abolic activity in the neck with fluolodeoxyglucose positive
emission tomography.g) Because not only the physical signs
but also the thyroid hormone status, antithyroid antibodies and
imaging findings may be similar, thyroid involvement of LCH
can be indistinguishable from other thyroid disorders present-
ing with goiter such as thyroid carcinoma or autoimmune thy-
roiditis.

Although non-specific findings can be seen, ultrasonogra-
phy and FNAC are the first-line modalities for the workup of
LCH with thyroid involvement.*"” Large histiocytes with
abundant cytoplasm interspersed in a background of lympho-
cytes and eosinophils are the typical presentation of LCH on
FNAC.® However, Langerhans cells can be misinterpreted as
some other cell type such as atypical follicular epithelial cells
when LCH is not considered in the differential diagnosis. In
the thyroid gland, LCH can be mistaken for poorly differenti-
ated carcinoma on histology even after thyroid resection,” and
can also be misinterpreted as papillary carcinoma on fine-ne-
edle aspiration.'”” In difficult cases, the usage of appropriate
immunohistochemical stains will settle the issue because LCH
cells do not stain for cytokeratin and thyroglobulin antibod-
ies but are S-100 and CDla positive. Strong and diffuse posi-
tive stain for CDla and S-100 are characteristic features.” On
an ultrastructure level, Birbeck or Langerhans granules, which
represent invaginations of plasma membrane are typically
identified in LCH cells.”

The treatment of LCH is determined by the clinical extent
and progression of the disease.” Multisystem involvement, vi-
tal organ dysfunction, young age and disease unresponsive to
treatment suggest an unfavorable outcome." Localized le-

sions may regress spontaneously over time. Therefore, con-

servative treatments such as observation, topical steroid, ra-
diation or local excision are recommended in localized dis-
ease."” For disseminated or aggressive disease, many chemo-
therapeutic regimens have been tried including glucocorti-
coids, vinblastine, etoposide, cyclophosphamide, cyclohexyl-
chlorethyl-nitrosourea, methotrexate and doxorubicin.' Mo-
noclonal anti-CDIla radioreactive antibodies™ and thalido-

mide'

are additional possible treatments.

The role of surgery in patients with LCH of the thyroid is
still controversial and no specific guidelines exist regarding
management. Surgical excision is favored in cases with isolat-
ed thyroid involvement, whereas aggressive systemic thera-
py is reserved for cases exhibiting disseminated disease.

In conclusion, LCH is a rare disease that can involve many
organs. Although the thyroid gland is rarely involved, it should
be considered when the patients with thyroid enlargements
complain symptoms of posterior or anterior pituitary dysfun-
ction or symptoms related to bone or pulmonary involvement.
Moreover, in patients with a history of LCH involvement of
other locations, it should always be included in the differen-
tial diagnosis of thyroid mass.
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