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Primary Smooth Muscle Tumors of the Thyroid Gland

BACKGROUND. Primary smooth muscle tumors of the thyroid gland are rare. ToLester D. R. Thompson, M.D., LT, MC,

USNR date, there are few cases reported of primary thyroid leiomyomas and leiomyosar-

comas.Bruce M. Wenig, M.D.

Carol F. Adair, M.D., LTC, MC, USA METHODS. One leiomyoma and four leiomyosarcomas arising within the thyroid

gland were identified in the files of the Endocrine Tumor Registry of the ArmedBarry M. Shmookler, M.D.

Clara S. Heffess, M.D., COL, MC, USA Forces Institute of Pathology. Histologic and immunohistochemical features were

reviewed and follow-up obtained.

Department of Endocrine and Otorhinolaryngic- RESULTS. The patients included 2 females, ages 56 and 64 years, and 3 males, ages
Head & Neck Pathology, Armed Forces Institute 45, 68, and 83 years. The patients presented with a mass in the thyroid gland that
of Pathology, Washington, DC. had increased in size over a number of months. All the tumors originated within a

single lobe of the thyroid gland and measured from 1.1 to 9 cm in greatest dimension.

Histologically, there was a fascicular pattern of growth comprised of spindle-shaped

cells with blunt-ended nuclei. The leiomyoma was encapsulated, cytologically bland,

and amitotic; the leiomyosarcomas were invasive with increased cellularity, pleomor-

phism, a high mitotic rate, necrosis, and hemorrhage. Immunohistochemical staining

showed reactivity with vimentin, smooth muscle actin, muscle specific actin, and

desmin. The patient with the leiomyoma was alive without evidence of disease 11

years after the initial presentation, with surgical resection as the only treatment. Three

of the patients with leiomyosarcomas were dead within 2 years of diagnosis, in spite

of aggressive therapeutic intervention. The remaining patient was still alive 10 months

after initial presentation with multiple lung metastases.

CONCLUSIONS. Smooth muscle tumors of the thyroid gland are distinctive tumors.

Leiomyosarcomas can be distinguished from anaplastic carcinoma, although patient

outcome is uniformly unfavorable. Cancer 1997; 79:579–87.
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he existence of primary thyroid sarcomas represents a contentious
issue. Some authors believe that thyroid sarcomas are, in fact,

anaplastic carcinomas with sarcomatous (spindle cell) features.1–17

Address for reprints: Lester D. R. Thompson,
From the standpoint of treatment and prognosis, the histogenesis ofM.D., Department of Endocrine and Otorhinolar-
thyroid ‘‘sarcomas’’ is academic, because these tumors, irrespectiveyngic-Head & Neck Pathology, Building 54,

Room G066, Armed Forces Institute of Pathol- of the therapeutic intervention, are lethal.1,2,8,9,12–14,17,18

ogy, 6825 16th Street, NW, Washington, DC Primary thyroid smooth muscle tumors (leiomyomas and leio-
20306-6000. myosarcomas) are rare. Isolated cases have been reported in the liter-

ature.7,19–24 The authors report five additional cases of primary thyroidThe opinions or assertions contained herein are
smooth muscle tumors, and discuss the clinical and pathologic fea-the private views of the authors and are not to

be construed as official or as reflecting the tures of these tumors, including their immunohistochemical findings,
views of the Department of the Navy, Depart- and contrast these findings with those reported in the literature. The
ment of the Army, or the Department of De- current study findings document the existence of true smooth muscle
fense.

tumors originating in the thyroid gland, and confirm that leiomyosar-
comas arise de novo in the thyroid gland rather than representing aReceived May 22, 1996; revision received Au-

gust 22, 1996; accepted September 26, 1996. sarcomatous or spindle cell component of an anaplastic carcinoma.
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MATERIALS AND METHODS chyma. At last follow-up, the patient remained without
evidence of recurrence 11 years from the time of pre-One leiomyoma and four leiomyosarcomas of the thy-

roid gland were identified in the files of the Endocrine sentation.
Tumor Registry at the Armed Forces Institute of Pa-
thology. These 5 cases were identified in a review of Case 2

A 64-year-old white woman presented with a mass in28,630 (0.017%) thyroid tumors seen in consultation
between 1946 and 1996. Hematoxylin and eosin the right lobe of the thyroid gland that had increased

in size. There was no history of radiation exposure,stained slides, available in all cases, were reviewed.
The cases met the histologic criteria of smooth muscle nor was there another primary tumor. At surgery, the

tumor extended into the surrounding soft tissue. Mosttumors.25

Paraffin blocks and/or unstained slides were avail- of the tumor was resected, but residual tumor re-
mained. Two months later, lung metastases wereable in all cases. Four-micron sections were used for

immunophenotypic analysis according to the avidin- found, and 5 months later the patient died with evi-
dence of widespread disease, including liver metasta-biotin method of Hsu et al.26 A basic commercially

available antibody panel for each case included vi- ses and peritoneal and pleural implants (seen on com-
puter axial tomography). Permission for an autopsymentin (mouse monoclonal, clone V9, 1:100 dilution

[BioGenix Laboratories, San Ramon, CA]), smooth was not obtained.
muscle actin (mouse monoclonal, clone 1A4, 1:8,000
dilution [Sigma Immuno Chemicals, St. Louis, MO]), Case 3

A 45-year-old white man presented with a mass in themuscle specific actin (mouse monoclonal, clone
HHF35, 1:50 dilution [Enzo Diagnostics, Inc., Syosset, left lobe of the thyroid, which extended down into

the anterior mediastinum. The tumor had increasedNY]), desmin (mouse monoclonal, clone DE-R-11,
1:200 dilution [Dako, Carpinteria, CA]), thyroglobulin in size over the past 3 to 4 weeks. The patient also

reported a 13.5-kg weight loss over a 3-month period.(rabbit monoclonal, clone DAK-Tg6, 1:100 dilution
[Dako]), a cytokeratin cocktail (AE1/AE3 and CK1), The tumor displaced the trachea to the right, causing

a narrowing of the lumen by 50% (Fig. 1). The patient(AE1/AE3, mouse monoclonal, 1:50 dilution [Boeh-
ringer Mannheim, Indianapolis, IN] and CK-1, mouse smoked 2 pack of cigarettes per day and drank 1 quart

of alcohol per day. There was no history of radiationmonoclonal, 1:200 dilution [Dako]), S-100 protein
(rabbit polyclonal, 1:800 dilution [Dakopatts, Glostrup, exposure nor of another primary tumor. A hemithyroi-

dectomy was performed, followed by chemotherapyDenmark]), and chromogranin (mouse monoclonal,
clone LK2H10, 1:1,600 dilution [Boehringer Mannheim with doxorubicin. Within a few weeks, there was evi-

dence of multiple lung metastases, which were con-Biochemicals]). Cytokeratin required predigestion for
3 minutes with 0.05% protease VIII (Sigma Chemical firmed histologically. The patient was still alive 11

months after the initial presentation.Co) in a 0.1 M phosphate buffer at a pH of 7.8 at 37
7C. Appropriate positive and negative controls were
used throughout. In four cases there was insufficient Case 4

A 68-year-old white man presented with a few days’or improperly fixed material with which to perform
electron microscopy. In one case in which electron history of a mass in the anterior neck and thyroid

gland. The patient reported hoarseness for a numbermicroscopy was performed, the cells were fragmented
without subcellular detail, yielding no diagnostic in- of days. There was a single cold nodule in the left lobe

of the thyroid gland as seen on thyroid scan. Thereformation.
was no history of radiation nor of another primary
tumor. The tumor was described as rock hard andRESULTS

Clinical difficult to excise. Within a few months of diagnosis,
lung metastases developed. The patient died 18The five patients with smooth muscle tumors had the

following clinical findings (Table 1). months after his initial presentation with widely dis-
seminated disease (present on radiographic studies).
Permission for an autopsy was not obtained.Case 1

A 56-year-old white woman presented with a nodule
in the left lobe of the thyroid gland that had increased Case 5

An 83-year-old white male presented with an enlargingin size over the past few months. Radioactive iodine
uptake scan showed a ‘‘cold’’ nodule. There were no thyroid mass with extension down into the substernal

region. The patient reported dysphagia coincidentother clinical abnormalities. The tumor was surgically
shelled out with a rim of uninvolved thyroid paren- with the development of the enlarging mass. The pa-
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TABLE 1
Clinical Features

Age (yrs) Gender Size (cm) Clinical presentation Outcome

Leiomyoma
Case 1 56 F 1.8 Cold nodule NED, 11 yrs

Leiomyosarcoma
Case 2 64 F 7.5 Multiple nodules DWD, 5 mos
Case 3 45 M 9 Enlarging mass and weight loss Alive, 11 mos, DD (lungs)
Case 4 68 M 1.9 Mass in thyroid DWD, 18 mos
Case 5 83 M 5.5 Substernal mass DWD, 3 mos

F: female; M: male; NED: no evidence of disease; DWD: dead with disease; DD: disseminated disease.

derly fashion. The cells were spindled, with blunt-
ended, cigar-shaped, slightly hyperchromatic nuclei
occupying a central location within the cytoplasm (Fig.
2B). The cells showed occasional cytoplasmic vacu-
oles. There was no evidence of capsular invasion, hem-
orrhage, necrosis, or mitotic activity. There was focal
lymphocytic thyroiditis in the surrounding thyroid pa-
renchyma.

The leiomyosarcomas were generally larger tu-
mors, measuring from 1.9–9 cm in greatest dimension,
and all shared similar histologic features. The tumors
were unencapsulated, invading into and effacing the
thyroid parenchyma. A few normal thyroid follicles
were located at the periphery of the tumor, and were
believed to represent trapped thyroid epithelium (Fig.
3A). The tumor cells infiltrated throughout the thyroid
parenchyma, extending beyond the tumor capsule and
thyroid capsule. Vascular invasion was present in all
cases (Fig. 3B). In one case (Case 5) the tumor cells
appeared to ‘scroll off ’ a medium-sized blood vessel
(Fig. 3C). The tumors were cellular, with a disordered
fascicular growth pattern. The tumor cells were elon-

FIGURE 1. Case 3. Computed tomography image of thyroid mass, with gated or spindle-shaped with hyperchromatic, blunt-
tracheal compression and deviation. ended nuclei and abundant eosinophilic cytoplasm.

The nuclei were generally centrally located within the
cell, although there was variable placement. Perinu-

tient denied radiation exposure, and there was no his- clear vacuoles were present. In many foci, the nuclei
tory of another tumor. Within a few weeks after exci- were markedly atypical and pleomorphic in appear-
sion, the patient developed multiple lung metastases, ance. There were on average 6 mitotic figures per 10
and died secondary to metastatic disease within 3 high-power fields (Fig. 3D). Areas of necrosis and hem-
months of the initial presentation. Permission for an orrhage were observed throughout the tumors. The
autopsy was not obtained. remaining thyroid parenchyma was unremarkable,

with the exception of focal lymphocytic thyroiditis.
Pathologic Features
The leiomyoma (Case 1) was comprised of a well cir- Immunohistochemistry

The leiomyoma showed immunoreactivity for smoothcumscribed and encapsulated tumor measuring a
maximum of 1.8 cm in greatest dimension (Fig. 2A). muscle actin and desmin. All of the leiomyosarcomas

showed immunoreactivity with muscle specific actin,The tumor was confined to the thyroid gland. The
tumor cells were arranged in packets, bundles, or fas- smooth muscle actin (Fig. 4A) and vimentin (Fig. 4B),

with three of the four cases showing focal desmin reac-cicles of smooth muscle fibers, intersecting in an or-
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FIGURE 2. (A) Case 1. Well circumscribed and encapsulated thyroid leiomyoma. (B) Case 1. Thyroid leiomyoma showing spindled cells with
blunt-ended, hyperchromatic nuclei that are centrally located.

tivity (Fig. 4C). Thyroglobulin, cytokeratin, chro- roid leiomyosarcomas are invariably fatal, although fol-
low-up was limited in the published reports (Tablemogranin, and S-100 protein stains were negative for

all cases (Fig. 4D) (Table 2). 3).7,20,22–24 Immunohistochemical and ultrastructural
evaluation were confirmatory of their smooth muscle
derivation.7,20,22–25,37–42 All the thyroid leiomyosarcomasDISCUSSION

Primary sarcomas of the thyroid gland are infre- occurred in patients who were without a primary smooth
muscle tumor elsewhere. The exception was 1 case20 inquent1,11,27–36 and primary smooth muscle tumors are

rare.7,19–24 The clinical data for the thyroid smooth which the patient had undergone a hysterectomy for a
uterine leiomyoma 29 years prior to the thyroid tumor.muscle tumors that have been reported are summa-

rized in Table 3. Similar to Case 1 in the current study, The possibility that the uterine tumor was misdiagnosed
and actually represented a leiomyosarcoma must bethe two thyroid leiomyomas reported in the literature 19,21

occurred exclusively in women, presented as an iso- considered. Even if the uterine tumor actually repre-
sented a low grade leiomyosarcoma rather than a leio-lated mass, were encapsulated and confined to the

thyroid, and were cured with a lobectomy or partial myoma (it is unlikely that a higher grade tumor would
be confused with its benign counterpart), the probabilitythyroidectomy. The histology, immunohistochemis-

try, and electron microscopy of the reported leiomyo- that a low grade leiomyosarcoma would metastasize
nearly 30 years after its removal appears remote andmas confirmed that they were of smooth muscle ori-

gin.19,21 improbable. Furthermore, comprehensive studies have
shown that of all the tumors that metastasize to theIn contrast to their benign counterparts, the primary

thyroid leiomyosarcomas (those reported in the litera- thyroid gland,35,43–51 very few are sarcomas.35,46,52–55

Most reports in the literature of anaplastic thyroidture and the cases in the current study) tended to occur
in older patients, with roughly equal gender predilection carcinomas have demonstrated, through the use of im-

munohistochemical studies and electron microscopy,(four women and three men). The leiomyosarcomas
tended to be larger than their benign counterparts with that the sarcoma-like tumors of the thyroid gland are in

fact of epithelial histogenesis, i.e., anaplastic carcino-malignant histologic features characterized by pleomor-
phism, prominent mitotic activity, necrosis, hemor- mas.2–6,31,22,8–11,14,16,17,22,31,56–58 These reports have shown

that anaplastic carcinomas demonstrate dual expressionrhage, and invasive and/or extrathyroidal growth. Thy-
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FIGURE 3. (A) Case 4. Normal thyroid follicles trapped at the periphery of this thyroid leiomyosarcoma. (B) Case 5. Thyroid leiomyosarcoma
with infiltration beyond the thyroid capsule and with vascular invasion. (C) Case 5. Thyroid leiomyosarcoma demonstrating tumor cells
coming off a medium-sized blood vessel. (D) Case 3. Mitotic figures seen in a pleomorphic spindle cell thyroid leiomyosarcoma.

of cytokeratin and vimentin,3,4,8,9,11,14,16,17,56 occasional ex- tion.33 The authors believe that the preponderance of
evidence in their cases supports a diagnosis of primarypression of thyroglobulin, but no reactivity with desmin,

muscle specific actin, smooth muscle actin, chro- smooth muscle tumors of the thyroid gland. The exis-
tence of a thyroid leiomyoma is indisputable. There-mogranin, or calcitonin.2–4,8,9,11,14,17,58,59

The World Health Organization classification of fore, if a thyroid leiomyoma exists it is reasonable to
presume that its malignant counterpart may also arisethyroid tumors indicates that it is very difficult or im-

possible to distinguish some thyroid sarcomas from in this organ. The existence of thyroid leiomyosar-
comas is reinforced by their clinical presentation andundifferentiated carcinomas. A primary thyroid sar-

coma should only be diagnosed when there is a com- pathologic features. The leiomyosarcomas occurred as
isolated masses that developed over a short interval,plete lack of all epithelial differentiation and there is

definite evidence of specific sarcomatous differentia- were not associated with a preexisting thyroid lesion

/ 7b4b$$0855 01-02-97 15:15:42 cana W: Cancer



584 CANCER February 1, 1997 / Volume 79 / Number 3

FIGURE 4. Immunohistochemical reactions demonstrated the following positive reactions in the leiomyosarcoma cells. (A) Case 3. Smooth muscle actin. (B)
Case 4. Vimentin. (C) Case 2. Focal desmin. (D) Case 2. Keratin reaction in the epithelial cells of the thyroid but not in the leiomyosarcoma cells.

(goiter or neoplasm), and occurred in glands that had sharply contrast with those associated with either ana-
plastic carcinoma or metastatic leiomyosarcoma to thenot been previously irradiated (external or radioio-

dine). Furthermore, none of the current study cases thyroid gland.
Pathologically, the leiomyosarcomas were con-were patients with any history of a primary (smooth

muscle) tumor elsewhere. These clinical features fined to a single lobe with an infiltrative growth be-
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TABLE 2
Immunohistochemical Results

SMA MSA Vimentin S-100 Desmin Thyroglobulin

Leiomyoma
Case 1 / NA NA 0 / 0

Leiomyosarcoma
Case 2 / / / 0 0 0
Case 3 / / / 0 / 0
Case 4 / / / 0 / 0
Case 5 / / / 0 / 0

SMA: smooth muscle actin; MSA: muscle specific actin; S-100: S-100 protein; /: positive, 0: negative; NA: not applicable.

TABLE 3
Review of the Literature

Age (yrs) Gender Size (cm) Clinical presentation Outcome

Leiomyoma
Andrion et al.21 45 F 1.5 cm Firm, painless, palpable nodule NED (6 yr FU)
Hendrick19 3 F 3.5 cm Mass, increasing in size NED (4 yr FU)

Leiomyosarcoma
Adachi et al.20 74 F 12 cm Mass, increasing in size DWD, 1 mo
Chetty et al.23 54 F 3.5 cm Mass, cold on scan Alive, LTF, 15 mos
Iida et al.24 72 F 3 cm 7 mos HO increasing size DWD, 51 mos
Kaur and Jayaram7 NS NS NS NS DD, LTF, 1 yr
Kawahara et al.22 82 M 5.5 cm 1 mo HO mass and hoarseness DWD, 4 mos

F: female; M: male; NED: no evidence of disease; DD: disseminated disease; DWD: dead with disease; LTF: lost to follow-up; NS: not stated; FU: follow-up; HO:

history of.

yond the capsule, showed morphologic characteristics existence of primary thyroid leiomyosarcomas. Cer-
tainly, the possibility that the tumors have been inade-of a malignant smooth muscle tumor,25 and had an

immunophenotype consistent with myogenic origin quately sampled, potentially overlooking a small por-
tion of epithelial differentiation or transitional zonesincluding vimentin, smooth muscle actin, muscle spe-

cific actin, and desmin. More important, these tumors between a differentiated thyroid tumor and the sarco-
matoid foci (spindle cell), needs to be consid-were uniformly negative with thyroglobulin, keratin,

chromogranin, and calcitonin, virtually negating the ered.13,23,34 However, the cases in the current study
have been extensively sampled.possibility of epithelial or neuroendocrine derivation

from follicular epithelial cells or C cells, respectively. Primary thyroid leiomyosarcomas share a similar
biology with thyroid anaplastic carcinomas. These areThe authors believe the histogenesis of thyroid

smooth muscle tumors is, in all probability, from the high grade and aggressive tumors; three of four pa-
tients were dead within a short time after diagnosis.thyroid vessels, i.e., smooth muscle in the vascular

walls. In one of the current study cases (Case 5), a
medium-sized vascular space appeared to be the point
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