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Abstract
Background : The diffuse sclerosing variant of papillary thyroid carcinoma (DSV-PTC) is an uncommon
variant of PTC. Although its histologic features are aggressive, its prognostic signi�cance remains
controversial.

Case summary : Bone scan of 41-year-old woman with a history of breast and thyroid cancers showed
suspected cervical osseous metastasis during the previous cancer follow-up. Further, magnetic resonance
imaging was recommended. Preoperative �ne needle aspiration cytology showed features of thyroid
papillary carcinoma and postoperatively, the mass was diagnosed to DSV-PTC showing features of
numerous and diffuse calci�cation and squamous metaplasia.

Conclusion : Herein, we describe the pathologic features, including histologic and �ne-needle aspiration
cytologic features, and prognostic implications through a literature review.

Introduction
The diffuse sclerosing variant of papillary thyroid carcinoma (DSV-PTC) is a rare variant of PTC, with
prevalence of 0.3%~5.3% [1, 2]. It was �rstly described by Vicky et al. [3] as a variant of PTC in 1985 and
was named “DSV-PTC” in the World Health Organization (WHO) classi�cation [2]. It has unique histologic
features such as diffuse and dense sclerosis, numerous calci�cations including psammoma bodies,
squamous metaplasia, and a background of lymphocytic thyroiditis [5]. In addition, it shows exuberant
lymphatic invasion, extrathyroidal extension, frequent cervical lymph node metastasis, and distant
metastasis, suggesting an aggressive behavior [5]. However, owing to its rarity, the clinicopathologic to
the morphological aggressive characteristics, because of its rarity, the clinicopathologic characteristics
and prognostic signi�cance including the probability of disease-speci�c survival and overall survival have
not been well characterized and are therefore debated. In addition, it is associated with a genetic
alteration different from conventional PTC (C-PTC). While the BRAF mutation is more common in C-PTC,
the RET/PTC rearrangement is the major genetic alteration in DSV-PTC [5].

Herein, we report a case of DSV-PTC in a 41-year-old woman with a history of breast and thyroid cancers.
Postoperatively, she was regularly checked for the detection of tumor recurrence or metastasis through
various modalities. The bone-scan examination revealed an atypical lesion, which was suspected to be
cervical osseous metastasis. Fine needle aspiration (FNA) cytology led to the diagnosis of PTC. Total
thyroidectomy of the residual thyroid was performed, and the patient was pathologically diagnosed with
DSV-PTC. Due to the pathologic features of numerous and diffuse calci�cations of DSV-PTC, osseous
metastasis was suspected in the bone scan. Herein, we describe the pathologic features, including
histologic and FNA cytologic features, and prognostic implications through a literature review.

Case Presentation
Clinical summary
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A 41-year-old woman with a history of breast and thyroid cancers who had undergone breast-conserving
mastectomy and subtotal thyroidectomy in 2014 was detected with a thyroid mass at a regular follow-up.
On ultrasonography, the mass measured 1.0 cm and showed an irregular margin. The 99mTc-
hydroxymethylene diphosphonate (HDP) bone scan identi�ed an atypical cervical lesion (Figure 1).
Because of the young age of the patient, degenerative changes were unlikely. In the nuclear medicine
department, the patient was suspected with cervical osseous metastasis. Further, magnetic resonance
imaging was recommended for con�rmation.

Pathological �ndings

For the differential diagnosis of cervical osseous metastasis from a previous cancer and primary thyroid
cancer, we performed FNA cytology under ultrasound guidance. Three passes were randomly performed
in the left lobes. One smears was prepared from each pass and immediately fixed in 95% ethanol. Slides
were stained with the Papanicolaou staining method. Microscopically, several syncytial fragments of
medium-sized cells were observed, including papillary fronds, atypical nuclei with the typical features of
papillary carcinoma such as nuclear enlargement and pleomorphism, an irregular nuclear membrane,
grooves, and scattered intranuclear inclusions. With these typical PTC-like cellular appearances,
predominant squamous metaplastic epithelium and abundant psammoma bodies were observed with
small lymphocytic in�ltration. These features were suggestive of the diagnosis of PTC, and a note of
caution regarding squamous metaplasia was added. Finally, the patient was diagnosed with the thyroid
cancer, and possibility of osseous metastasis was ruled out. Subsequently, residual total thyroidectomy
and central neck dissection were performed. Macroscopically, a 2.2x1.8 cm-sized, whitish-gray hard mass
was detected. Microscopically, the lesion �lled the entire thyroid, and had an ill-defined border. The lesion
comprised the basically classic papillary structures alternating with a more solid sheet of stoma
in�ltrated with cancer cell nets. Extensive squamous metaplasia was evident within the papillary fronds
(Figure 2-A, B, C). Immunohistochemically, these squamous metaplastic areas were positive for TTF-1,
P40 (Figure 2-D, E), and CK19. The parenchyma showed florid lymphocytic thyroiditis (Figure 2-B, C). A
large amount of parenchyma was replaced by dense �brosis. Frequent calci�ed areas with numerous
psammoma bodies were found within the tumor nests (Figure 2-A, B, C). Multifocal D2-40 (+)
endolymphatic invasions were frequently noted (Figure 2-F). One lymph node was positive for
metastasis. The pathological stage was determined to be pT2 N1a.

Discussion
The WHO classi�cation of endocrine tumors [5] describes several variants of PTC, including the papillary
microcarcinoma, encapsulated variant, follicular variant, DSV, tall cell variant (TCV), cribriform-morular
variant, hobnail variant, PTC with �bromatosis/fasciitis-like stroma, solid/trabecular variant, oncocytic
variant, spindle cell variant and clear cell variant. DSV-PTC occurs more commonly in women, most
frequently in the second or third decade of life [1, 6]. The clinical presentation typically includes diffuse
enlargement of the thyroid gland. Elevated serum anti-thyroglobulin and anti-microsomal antibodies may
mimic Hashimoto’s thyroiditis [7]. Histologically, DSV-PTC is characterized by dene sclerosis, numerous
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psammoma bodies, and background changes of chronic lymphocytic thyroiditis. Tumor nests appear
solid, with associated squamous metaplasia, including squamous morules. Tumor cells have a
propensity to invade the intrathyroidal lymphatic spaces and tendency to show extrathyroidal extension
[5]. Compared to C-PTC, DSV-PTC is associated with higher incidences of extrathyroidal extension,
cervical lymph node involvement, and distant metastasis, primarily to the lung [8]. However because of its
rarity, the clinicopathological characteristics, probability of prognostic signi�cance after thyroidectomy
and adjuvant modalities (radioiodine-131 therapy and neck irradiation) are not well characterized. Al-
Qahtani et al. [2], in a study of 44 cases of DSV-PTC, suggested that it is more aggressive variant
compared to C-PTC and shows an inferior DSS rate.

Several studies have reported an aggressive behaviors and a poor prognosis [2, 9–11]. Akaishi et al.[9]
described that most patients with DSV-PTC were young and had a background of chronic thyroiditis.
Outcomes for DSV were good, but recurrence was more common than in classical PTC. Moreover,
according to Moreno et al. [12], DSV-PTC has the following features: (a) younger age of presentation (b)
greater a�nity for men (c) greater frequency of extrathyroidal extension and (d) greater frequency of
recurrences. They suggested that the clinical importance of recognizing this variant is based on the need
to apply a more aggressive treatment and more exhaustive follow-up for such patients. Kazaure et al. [13]
reported that although DSV and TCV are rare, they are increasing in incidence and have a worse
prognosis compared to C-PTC. Patients with these variants were treated aggressively with thyroidectomy
and radioiodine, regardless of the tumor size in a large-scale study of 43,738 patients. Recently, a
systemic review and meta-analysis of DSV-PTC by Vuong et al. [14] concluded that high-risk PTC should
be considered because of the high propensities for tumor invasion, metastasis, relapse, and mortality.
The aggressiveness of DSV-PTCs might be related to a different molecular pathway than that of C-PTC.

Although it is controversial, in a study of the clinical behavior and prognosis of DSV-PTC and insular
carcinoma, Albareda et al. [15] proposed that patients with DSV-PTC do not require a different treatment
than that given to C-PTC patients, and in contrast, insular carcinoma cases require a more aggressive
therapeutic approach. Lam et al. [16] also found that the prognosis of DSV-PTC was similar to that of C-
PTC. Yamashita et al. [17] reported that the overall mortality and disease-speci�c mortality rates showed
no signi�cant difference between the DSV-PTC and non-DSV-PTC groups; therefore, they proposed that
DSV-PTC is not an aggressive subtype of PTC and that patients with DSV-PTC do not require a more
aggressive therapy than those with non-DSV-PTC in the same stage. In the WHO classi�cation of Tumors
of the endocrine organs, the authors concluded that DSV-PTC is associated with a shorter DFS. However,
the mortality rates are comparable to those of C-PTC, possibly due to the favorable effect of young age,
with 93% of the 10–year DSS. [5]

Genetic alterations in DSV-PTC are also different from those in C-PTC. While BRAF mutation is the most
common mutation in C-PTC, in DSV-PTC, the RET/PTC rearrangement is frequently found in DSV-PTC
and BRAF mutations are rare [18–20]. According to Li et al. [21], their meta-analysis of BRAF V600E
mutation and its association with clinicopathological features of PTC identi�ed that unlike RET/PTC
rearrangement, BRAF mutations are associated with aggressive clinical manifestations and poor



Page 5/11

outcomes. This result suggests that the biological aggressiveness of DSVPTCs might be related to a
different molecular pathway than the RET/PTC rearrangement. However, Joung et al. [19] analyzed the
subtype of the RET/PTC rearrangement. They demonstrated that the RET/PTC rearrangement was the
major genetic alteration in patients with DSV-PTC. The RET/PTC1 rearrangement was the most common
genetic alteration in DSV-PTC patients and was associated with favorable outcomes. The RET/PTC3
rearrangement was associated with an advanced stage at the diagnosis and poor clinical outcomes,
including poor response to therapy.

The present patient had a history of breast and thyroid cancers. Regular inspection, including radiologic
studies, is essential for the cancer follow-up. Calci�ed/osseous images of the cervical area may suggest
an osseous metastatic lesion in the cervical area. Awareness of this category showing marked dystrophic
calci�cation may guide the treatment strategies and prevent misdiagnoses.

Conclusion
Herein, we reported a case of DSV-PTC in a 41-year-old woman with history of breast and thyroid cancers.
In the follow-up HDP scan, a cervical mass lesion suggested cervical osseous metastasis. However, FNA
cytology identi�ed thyroid papillary carcinoma, and the surgical specimen showed typical microscopic
�ndings of DSV-PTC. DSV-PTC is a rare variant of PTC with distinct clinicopathological and molecular
characteristics. It is commonly seen in young patients. Although the prognostic behavior is not well
characterized, appropriate treatments should be considered because of the higher incidences of lymph
node and distant metastasis and high recurrence rates.

Abbreviations
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diffuse sclerosing variant of papillary thyroid carcinoma, WHO:World Health Organization,C-
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Figure 1

Tc 99m HDP bone scan showed increased uptake of radionuclide tracer in cervical area (Rt., arrow),
which lesion was not observed 4 month ago (left).
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Figure 2

Microscopic �ndings of the tumor. In the background of typical papillary thyroid carcinoma, tumor nests
showing squamous metaplasia (A) are frequently found, this area is immunoreactive for TTF-1 (D), P40
(E). Multifocal numerous psammoma bodies (A,B,C) and lymphocytic thyroiditis (B,C) are also noted.
Lymphatic tumor emboli are observed within D2-40 (+) lymphatics (F) In preoperative FNA cytology,
multiple squamoid nests showing �at, polygonal shape with sharply demarcated cell membranes without
overt keratinization, psammoma bodies and lymphocitic in�ltrates are found (G)
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