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Abstract

Adenoid cystic carcinoma (ACC) is a rare head and neck tumor, typically arising from both
major and minor salivary glands and sweat gland epithelium. This case report presents a
38-year-old female with primary thyroid ACC, an exceedingly rare entity with only a very
few cases reported in the literature. The patient presented with a solitary thyroid nodule,
Fine needle aspiration cytology revealed basaloid cells in three-dimensional clusters with
many luminal hyaline globules, consistent with ACC. Immunohistochemistry supported the
diagnosis by demonstrating CD117 positivity and subsequent histopathology confirmed
ACC limited to the thyroid without extrathyroidal extension. ACC, characterized by
perineural invasion and late distant metastasis, necessitates thorough clinicoradiological
assessments to rule out direct extension or metastasis from adjacent structures into thyroid
gland before considering primary from thyroid. Differential diagnoses, such as adenoid
cystic variant of papillary thyroid carcinoma, require careful cytological observation. ACC
treatment involves complete surgical excision, and postoperative radiotherapy may be
considered in cases with perineural invasion or high-grade tumors. This case highlights the
importance of fine needle aspiration cytology and immunohistochemistry in diagnosing
primary thyroid ACC , emphasizing the need for differentiation from other thyroid tumors
with similar morphology and direct thyroid invasion from neighbouring structures. Given
its rarity, the establishment of standard treatment protocols for primary thyroid ACC
remains challenging, underscoring the importance of long-term follow-up and consideration

of adjuvant radiotherapy in certain cases.

Keywords: Cytology, adenoid cystic carcinoma, hyaline globules, thyroid nodule, fine

needle aspiration cytology.
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LIST OF ABBREVIATIONS

ACC - Adenoid cystic carcinoma

CECT - Contrast Enhanced Computerized Tomography
FNAC - Fine needle aspiration cytology

H&E- Hematoxylin and Eosin

IHC- Immunohistochemistry

ORR- Overall response rate

TTF1- Thyroid transcription Factor- 1

USG- Ultrasonography

Introduction

Adenoid cystic carcinoma (ACC) is a rare head and neck tumor occurring at a frequency of less than
0.2/million.! It typically originates from major and minor salivary gland and sweat gland epithelium in skin
and breast and upto 90% ACCs show MYB-NFIB or MYBL1-NFIB fusion and are characterized by a slow-
growing nature but possess local aggressiveness due to their tendency for perineural invasion, often resulting
in late distant metastasis. These tumors are predominantly seen in individuals aged between their fifth and
sixth decades, with a slight female predominance. Although ACC primarily affects salivary glands, it can
also manifest in extra glandular sites such as the trachea, lung, upper anterior mediastinum,? esophagus, and
cervix, sharing similar morphological characteristics with salivary gland tumors. Due to its propensity for
local infiltration from adjacent structures, ACC may present as swelling in the thyroid.>*° Primary thyroid
adenoid cystic carcinoma is an exceedingly rare entity, with only few documented cases reported in the
literature to date. This article presents a case report of primary thyroid ACC diagnosed via fine needle

aspiration followed by histopathology correlation.

Case Presentation
A 38 year old female presented with the complaints of pain and difficulty during swallowing and history of
weight loss. Up on examination, a swelling was noted on the left side of her neck, which moved with

deglutition. Ultrasound (USG) revealed a well circumscribed hypoechoic nodule measuring 3.2x2.1cm in the
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left lobe of thyroid with no extrathyroidal extension, however the nodule was compressing the esophagus.

Fine needle aspiration was performed on the lesion and stained with Papanicolaou (PAP) stain and May
Grunwald Geimsa (MGG) stains. The smears exhibited high cellularity with globoid clusters and three
dimensional tissue fragments composed of aggregates of cells with central core of homogenous basement
membrane material with cells having basaloid morphology and scant cytoplasm (Figure 2). MGG smears
highlighted pink/ magenta amorphous basement membrane hyaline globules in the clusters of tumor cells
(Figure 3). Cell block preparation of fine needle aspiration showed cribriform pattern of tumor cells with
hyaline globules (Figure 4). Immunocytochemistry conducted on cell block shows TTF-1 positivity in normal
thyroid follicles and negative staining in tumor cell clusters. CD117 and synaptophysin were inconclusive on
cell block, but based on morphology this case was reported as adenoid cystic carcinoma of thyroid. Contrast-
enhanced computed tomography (CECT) prior to surgery depicted a well defined heterogeneously enhancing
hypodense lesion in the left lobe of thyroid measuring 3.2x2.1x1.7cm with no additional lesions or
abnormalities noted in the adjacent structures like trachea, larynx, oesophagus or upper mediastinum(Figure
1). The excised left hemi-thyroidectomy specimen was received which showed a grey white solid
homogenous lesion measuring 3.5x2.2x2cm reaching till the capsule. No cystic spaces/papillary
projections/colloid seen in the lesion grossly. Adjacent thyroid parenchyma was normal. Histopathology
sections showed tumor arranged in tubules and cribriform pattern along with hyaline globules suggesting the
diagnosis of adenoid cystic carcinoma of thyroid, limited to thyroid without extra thyroid extension (Figure
5). IHC with CD117 showed cytoplasmic positivity in tumor cells further supporting the diagnosis (Figure
6).
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Figure 1: Contrast-enhanced computed tomography of neck with well defined heterogeneously enhancing

hypodense lesion in left lobe, limited to thyroid (arrow).

Figure 2: Papanicoalaou stained (20x) showing globoid clusters of basaloid cells with luminal hyaline

globules.
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Figure 3: MGG stained smears (20x) showing globoid clusters of basaloid cells with luminal hyaline

globules(arrow).

Figure 4: H &E section from Cell block preparation of fine needle aspiration (20x) showing cribriform

pattern of tumor cells with hyaline globules.
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Figure 5: H & E section from Left hemithyroidectomy specimen (20x) show well circumscribed tumor with
features of adenoid cystic carcinoma, limited to thyroid with adjacent normal thyroid parenchyma (Arrow
marks the junction of tumor with normal thyroid parenchyma).

Figure 6: IHC stain (20x) showing cytoplasmic positivity of CD117 in tumor cells.
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Discussion

Adenoid cystic carcinoma (ACC) is a rare tumor, predominantly found in minor salivary glands, although it
can also originate from submucosal glands of the larynx, trachea, and lungs. No significant predisposing
factors have been identified for this malignancy.® Cytologically, ACCs are biphasic tumors with both
epithelial and myoepithelial components, characterized by cohesive clusters of monomorphic epithelial cells
with a high nuclear/cytoplasmic ratio, round nuclei, coarse chromatin, prominent nucleoli, and scant
cytoplasm. Additionally, characteristic globules of homogenous, acellular hyaline material are observed
alongside cellular elements, with dispersed naked nuclei in the background. ACC presents in three
morphological variants, with tubular and cribriform patterns associated with a good prognosis, while a solid
pattern shows more aggressive behaviour.® Upto date, only two articles have reported primary thyroid ACC,
one as a letter to the editor® and other publication as a literature review of few other cases.®

While there are documented cases of ACC variants coexisting with papillary carcinoma of the thyroid or
ACC originating from the larynx or minor salivary glands rarely extending into the thyroid and presenting as
thyroid nodule, which needs to be ruled out before diagnosing primary thyroid ACC.>*” Complete clinico-
radiological evaluation is required to rule out local infiltration of either ACC from larynx/ trachea or locally
aggressive Thyroid Anaplastic carcinoma.® When presented as thyroid nodule, fine needle aspiration is the
most feasible, safe, and cost-effective method for initial diagnosis. Careful observation of cytological features
is crucial to avoid possibility of misdiagnosis on FNA smears, particularly in distinguishing ACC from other
thyroid tumors like papillary thyroid carcinoma or follicular neoplasm.These diagnostic pitfalls can be
avoided by cytological features like cell type, architectural pattern, chromatin pattern. Presence of nuclear
grooves, intra-nuclear inclusions and papillary or micro-follicular pattern suggests diagnosis of papillary
thyroid carcinoma/ follicular neoplasm.*® Ropy colloid can be mistaken for hyaline globules. The other
differential diagnosis can be adenoid cystic variant of papillary carcinoma of thyroid*! which was described
as a rare variant in the literature and show nuclear features of papillary carcinoma in micro-follicular pattern
or cribriform pattern with hyaline globules seen in the background instead of ropy -colloid.
Immunohistochemistry helps in diagnosing this rare variant, which shows thyroglobulin positivity in tumor
cells but negative staining in hyaline globules. In this variant hyaline globules may be arising from
psammoma bodies.!> In some instances, hyaline globules can be mistaken for amyloid leading to
misdiagnosis of medullary carcinoma, in these cases typical salt and pepper chromatin pattern and

immunohistochemistry with calcitonin are to be considered to rule out medullary carcinoma.® Poorly
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differentiated thyroid carcinoma can show residual microfollicles with hyaline globules mimicking ACC.2

Proper cytomorphological evaluation and TTF1, Pax-8 and Thyroglobulin positivity on
immunohistochemistry can rule out ACC. Differentiation from other primary thyroid tumors with similar
morphology, such as Cribriform morular thyroid carcinoma and Hyalinizing trabecular tumor* is essential,
as ACC requires long-term follow-up due to its propensity for perineural invasion and hematogenous spread.
In our case, tumor was a solitary thyroid nodule, limited to thyroid and both cytology smears and
histopathology sections lacked nuclear features of papillary thyroid carcinoma and showed typical
morphological features of ACC, and positive CD117 staining on immunohistochemistry, further supported
the diagnosis of primary thyroid adenoid cystic carcinoma. In general ACC show positivity for smooth
muscle actin, P63, CD117, P53 and BCL2 and show characteristic t(6,9) MYB-NFIB fusion and will be
negative for Thyroglobulin, Pax-8 and TTF1.°

As treatment protocols for primary thyroid ACC are lacking, complete surgical excision is considered
effective. Postoperative radiotherapy may be warranted in cases of frequent perineural invasion, positive
margins, metastatic disease, or high-grade tumors to reduce local recurrence.!*® Targeted therapies against
the cKIT receptor using tyrosine kinase inhibitors were one of the first attempts of precision therapy in
patients with ACC, specifically using imatinib, dasatinib, or sunitinib therapy. Unfortunately, while high
cKIT expression in ACC has been well established, these studies were largely disappointing, with an overall

response rate (ORR) below 5% and no significant improvement in patient survival in any of these trials*e.

Conclusion

Although primary thyroid adenoid cystic carcinoma is exceptionally rare, it can be accurately diagnosed
using a cost effective and safe method of fine needle aspiration cytology combined with
immunocytochemistry. However, it is crucial to differentiate it from the adenoid cystic variant or follicular
variant of papillary thyroid carcinoma, as well as other primary thyroid tumors with similar morphology.
Complete clinico-radiological evaluation is necessary to rule out direct extension or metastasis of ACC from
neighboring structures before considering the possibility of primary thyroid ACC. Given the close proximity
of the thyroid to laryngeal nerves, primary thyroid ACC often exhibits frequent perineural invasion, leading
to local recurrences and metastases, necessitating long-term follow-up and potentially postoperative

radiotherapy.
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