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Thyrolipoma: A Rare Thyroid Gland Entity
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ABSTRACT

Fat-containing thyroid swellings are rare with limited differentials including lipomatous 
goiter, heterotopic thyroid rests, amyloid goiter, lymphocytic thyroiditis, Grave’s disease, 
adenolipoma, intrathyroid thymic or parathyroid lipoma, encapsulated papillary carcinoma, 
and liposarcoma etc. We present a case of a 60-year-old euthyroid female with a long standing 
thyroid swelling radiologically and pathologically diagnosed as thyrolipoma (adenolipoma). 
Thyrolipomas are occasionally diagnosed. However, these lesions are considered to be benign 
and are treated surgically.
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CASE REPORT

INTRODUCTION

Fat containing lesions of the thyroid gland are 
very rare with only a few cases described in 
the literature. Nodules of the thyroid gland that 
contain macroscopic fat are usually benign 
and have an important therapeutic as well 
as prognostic implication. Thyrolipoma is a 
biologically inactive encapsulated neoplasm 
which is composed of thyroid gland tissue 
and fat in different proportions.1 Its diagnosis 
is challenging because of its rarity and 
diversity of fat-containing thyroid lesions. 
Nevertheless, once it is accurately diagnosed 
by various modalities, the treatment of choice 
for it is surgical resection and the prognosis 
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is favorable. We describe one such rare case 
of thyrolipoma in an elderly female which 
created a diagnostic conundrum and discuss 
briefly the approach as well as differential 
diagnosis of fat-containing thyroid lesions, 
with emphasis on the role of radiology and 
cytology in such a scenario.

CASE REPORT

A 60-year-old female presented to the surgical 
outpatient department of the hospital with 
the chief complaints of gradually increasing 
midline neck swelling since last 4 years with 
a recent history of mild difficulty in breathing 
since last 5 months. There was no history of 
palpitation, tremor or sweating. Her medical 
history was significant as she was a diabetic. 
On physical examination, pallor was evident. 
No icterus or lymphadenopathy was detected. 
The clinical examination of the swelling 
revealed an enlarged soft lobulated thyroid 
gland which moved on deglutition. The 
swelling was extending from the level of angle 
of mandible to the suprasternal notch and was 
more prominent on the right side. A clinical 
diagnosis of multinodular colloid goiter was 
made. Laboratory findings confirmed the 
euthyroid state. The patient was referred for an 

ultrasound (USG) neck. Sonographic scan of 
the neck (Figure 1a, 1b and 1c) showed grossly 
enlarged thyroid gland lobes with multiple 
echogenic lobules within the gland with 
multiple intervening hypoechoic linear areas. 
On Doppler evaluation (Figure 1d), moderate 
vascularity was seen within these hypoechoic 
areas. No significant lymphadenopathy was 
present. On the basis of echogenic nature of 
the lesion, it was diagnosed as goiter with 
multiple benign nodules. Contrast-enhanced 
computed tomography (CECT) scan was 
done to know the exact extent of the lesion. 
Plain CT (Figure 2a) revealed enlarged 
thyroid gland (right lobe > left lobe) with a 
lesion of fat attenuation. CECT (Figure 2b 
and 2c) showed well defined fat attenuated 
intra-thyroid lesion measuring about 8.8x7.5 
x5.1 cm with areas of linear enhancement. 
Thick rim of thyroid parenchyma was seen 
surrounding the lesion. At the level of lower 
cervical region the enlarged thyroid gland 
was seen mildly compressing the trachea 
(transverse diameter reduced). Inferiorly 
the lesion extended upto the level of sternal 
notch. The planes with the adjacent structures 
were maintained. No significant cervical or 
mediastinal lymphadenopathy was seen.

Figure 1: Sonograhic scan of neck. 1a. Transverse ultrasound image of neck shows diffusely 
echogenic and enlarged thyroid lobes. 1b. & 1c. shows echogenic lobules within the enlarged 
thyroid lobes. 1d. Doppler examination showed peripheral color uptake within the echogenic 
lobules.
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Figure 2: CT scan of neck. Non-enhanced transverse CT scans 2a. through the lower neck shows a 
well-circumscribed, predominantly fatty mass (Hounsfield units -30HU) of the thyroid gland. The mass 
causes enlargement of the isthmus and extends to both right and left lobes. 2b. & 2c. CECT neck shows 
the fatty lesion extending upto the superior mediastinum with areas of linear enhancement within.

The presence of fat in a patient clinically 
diagnosed as multinodular goiter added to 
the diagnostic dilemma. Magnetic Resonance 
Imaging (MRI) was done to confirm the fatty 
nature of the lesion. MRI showed the thyroid 
lesion with similar extent as described on 
CT with preserved adjacent fat planes. The 
intra-thyroid lesion was hyperintense on both 

T1W and T2W (Figure 3a, 3b and 3c) images. 
Suppression of hyperintensity seen on T1W 
fat-saturated (Figure 3d) and STIR (Short Ti 
Inversion Recovery) images confirming the 
fatty nature. Based on the macroscopic fat 
containing intra-thyroid lesion, a diagnostic 
possibility of thyrolipoma (adenolipoma) was 
kept. 

Figure 3: MR scan of neck. Axial T2W  3a., axial T1W 3b. and coronal T1W 3c. shows 
thyroid glandular enlargement with intraglandular hyperintense lesion (isointense with 
subcutaneous fat) with linear hypointense strands within. Axial T1W fat-suppressed 
3d. shows suppression of hyperintense signal consistent with fatty nature of the lesion.

Fine Needle Aspiration Cytology (FNAC) of 
this thyroid lesion was done. Smears showed 
presence of benign looking thyroid follicular 
cells interspersed with fat and colloid. These 
cytological features were in concordance with 
the radiological diagnosis of thyrolipoma 

(Figure 4). The patient underwent total 
thyroidectomy and the histological 
examination of the specimen confirmed the 
preoperative diagnosis of thyrolipoma. The 
patient is on regular follow-up and is doing 
well with no signs of any recurrence.
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Figure 4: Microphotograph showing thyroid follicular cells (straight arrow) intermingled with 
fat fragments (bent arrow) (Giemsa stain, x 200).

DISCUSSION

Presence of fat in the thyroid gland is a rare 
finding. According to the pertinent world 
literature, there are mainly two theories 
behind the origin of adipose tissue within the 
thyroid gland. Few authors have proposed 
that the adipose tissue rests are incorporated 
in the thyroid gland during embryogenesis 
and proliferation of fatty tissue results in 
thyrolipoma, while other authors suggest 
metaplastic origin from fibroblasts. Small 
amounts of adipose tissue may be rarely 
seen in normal thyroid glands adjacent to 
the capsule, vessels, or in connective tissue 
septa.2, 3 

Fat-containing lesions of the thyroid gland are 
broadly categorized as (a) lesions containing 
macroscopic fatty tissue and (b) lesions rich in 
microscopic intracellular fat vacuoles, referred 
to as clear cell or lipid-rich neoplasms.4,5  
Cervical lipomas may appear as fatty nodules 
of the thyroid gland if they grow into the 
thyroid gland, multiplanar reconstructions can 
be used to resolve this issue in most cases.6 
Thyrolipoma, thyrolipomatosis, lipomatous 
goiter, amyloid goiter, lymphocytic 
thyroiditis, Grave’s disease, adenolipoma, 
intrathyroid parathyroid lipoma or thymic 
lipoma, encapsulated papillary carcinoma, 
and liposarcoma contain mixed fat and thyroid 
tissue. Thyrolipoma is a well-circumscribed 
encapsulated follicular adenoma of the 

thyroid gland which contains adipocytes; 
whereas, thyrolipomatosis usually presents 
at an earlier age as a diffusely enlarged 
thyroid and is marked by diffuse infiltration 
of adipose tissue in the thyroid stroma 
rather than a single focus with no evidence 
of encapsulation. Intrathyroid thymic and 
parathyroid lipoma usually present as a 
nodular unilateral lesion. According to Ge Y 
et al.7 in patients with extrathyroidal nodules 
and positive parathyroid scans, parathyroid 
lipoma is an important differential diagnosis 
of thyrolipoma. In these cases, the presence 
of cytoplasmic glycogen and positive 
immunostaining for parathormone supports 
the parathyroid tissue while positive 
thyroglobulin immunostaining indicates the 
thyroid tissue.8 Diffuse fatty infiltration of 
the thyroid gland is seen in lipomatous and 
amyloid goiters.9 Additionally, lipomatous 
goiters (also known as adenolipomatosis or 
choristomatous adiposity) usually manifest in 
patients at an earlier age as a diffuse swelling 
of the thyroid gland, whereas amyloid goiter is 
always associated with systemic amyloidosis 
and can be easily diagnosed by Congo red 
or crystal violent staining.5 Lymphocytic 
thyroiditis is a diffuse inflammatory process 
with presence of antithyroid antibodies. 
Grave’s disease can be excluded on the basis 
of the normal thyroid function tests. Several 
thyroid gland neoplasms can also contain fat. 
The diagnosis of papillary carcinomas of the 
thyroid gland with a substantial amount of 
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fatty tissue is very rare with only a handful 
of cases reported till date. Liposarcomas 
of the thyroid gland are also rare and 
present with rapidly growing masses and 
aggressive clinical features.10 Lipid-rich clear 
cell adenoma is characterized by massive 
steatosis of follicular cells with small round 
nuclei and foamy cytoplasm. Immunostaining 
for thyroglobulin is useful in such cases for 
identifying this cells.8

Preoperative FNAC also plays a pivotal 
role in differentiating all the thyroid 
lesions.11,12,13,14,15,16 Kim HS et al17 have 
emphasized that though the presence of 
adipose tissue is a common finding within the 
cytological specimens, especially in obese 
individuals or with inadequate sampling. 
However, a high index of suspicion for 
thyrolipoma should be kept if an excess 
amount of adipose tissue is present in the 
submitted sample. 

The current patient had diffuse enlargement 
of the thyroid gland. Her condition was 
euthyroid, and no enlarged lymph nodes or 
clinical signs of malignancy were found. 
Though her clinical and USG findings were 
not diagnostic of thyrolipoma however, the 
CT, MRI, FNAC findings were quite accurate 
in picking up the lesion which was further 
confirmed on histopathology of the resected 
specimen.

CONCLUSION

Nodules of the thyroid gland that contain 
macroscopic fat can be both non-neoplastic 
and neoplastic in nature and should always be 
kept in mind while dealing with thyroid gland 
swellings. The presence of macroscopic fat 
within the thyroid gland can be easily detected 
by radiological techniques especially CT, and 
MRI, and this finding considerably limits the 
diagnostic possibilities. However, fatty tissue 
infiltration or fatty masses may be iso-echoic 
and most of the times cannot be differentiated 
from normal thyroid gland on USG. Thyroid 

profile of the patients and FNAC which is a 
simple and a cost-effective tool, can be used 
in pre-operative diagnosis of such lesions. 
Nevertheless, a definite diagnosis is usually 
made on histopathology as there are varieties 
of fat containing thyroid gland lesions which 
may evade the detection on radiology and 
cytology leading to diagnostic dilemmas and 
a therapeutic challenge.
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