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Background: The diffuse sclerosing variant (DSV) is an aggressive and rare subtype of papillary thyroid 
carcinoma (PTC). The present study aims to analyze its clinicopathological features and prognosis and 
compare these findings with classical PTCs. 
Methods: Data were extracted from the Surveillance, Epidemiology, and End Results (SEER) database 
(2004–2013), and were retrospectively analyzed to compare clinicopathological characteristics between 
DSVPTCs and classical PTCs. Survival was analyzed using the Kaplan-Meier method, and the log-rank test 
was used to determine if differences in survival were statistically significant.
Results: In total, 331 cases of DSVPTC and 63,659 cases of classical PTC were included. DSVPTCs 
had a higher proportion of women and young patients, and presented higher rates of larger tumor size, 
multifocality, extrathyroidal extension (ETE) and lymph node metastasis than classical PTCs. Total 
thyroidectomy, neck dissection and radioiodine therapy were more frequently conducted in DSV patients. 
The 5-year and 10-year cancer-specific survival rates were significantly lower in the DSV group (97.6% 
and 97.6%, respectively). DSV patients with risk factors including ≥55 years of age, lateral neck metastasis, 
tumor diameter ≥2 cm, ETE and distant metastasis developed a poorer prognosis. The rate of lateral neck 
metastasis (28.7%) was significantly higher in the DSV group, and DSV patients with lateral neck metastasis 
suffered a worse prognosis.
Conclusions: DSVPTC is an aggressive subtype with a worse prognosis. Total thyroidectomy and 
prophylactic central neck dissection followed by radioiodine therapy are more likely to be performed in 
patients with DSV. Lateral neck dissection should be given full consideration in DSVPTC patients with such 
predictors as ≥55 years of age, male, ≥2 cm tumor size and ETE.
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Introduction

Differentiated thyroid cancer is the most common 
endocrine malignancy and most are papillary thyroid 
carcinomas (PTCs). Although the prognosis of PTC is 
always excellent with a 10-year survival rate over 90%, 
some patients suffer tumor recurrence and even death (1). 
In the past few decades, several histologic variants including 
diffuse sclerosis variant (DSV) and tall cell variant (TCV) 
were identified to be responsible for the aggressive behavior 
compared to classical PTC. DSVPTC was first described 
in 1985 by Vickery et al., and it was recognized as a new 
histological variant of PTC in 1988 by the World Health 
Organization (WHO) (2,3). The prevalence of DSVPTC is 
low at approximately 0.4–6% (4). DSVPTC has aggressive 
pathological features such as diffuse involvement of one 
or both thyroid lobes, extrathyroidal extension (ETE) 
and lymph node metastasis (LNM) (5-7). Nevertheless, 
due to the low prevalence of DSVPTC and the fact that 
previous studies were case reports and single-center case 
series, it is debatable whether DSVPTC has a poorer 
prognosis compared with classical PTC, and even the rate 
of distant metastasis differs from 5% to 60% (8). Thus, the 
appropriate approach for treating DSV is still not certain.

The objectives of this study were to perform a 
population-based analysis of the biological aggressiveness 
of DSV. To our knowledge, this is the first such population-
based report. It included 331 cases of DSVPTC and 63,659 
cases of classical PTC. We compared clinicopathological 
features and outcomes of DSVPTC patients with classical 
PTC patients, and further analyzed risk factors associated 
with prognosis.

Methods

Data sources and study subjects

For this study, data were extracted from the Surveillance, 
Epidemiology, and End Results (SEER) 18 database of the 
National Cancer Institute, which collects information on 
cancer incidence and survival from 18 population-based 
cancer registries, including 28% of the USA population.

The National Cancer Institute’s SEER*Stat software 
(Version 8.3.4; Surveillance Research Program, National 
Cancer Institute, Bethesda, MD, USA; www.seer.cancer.
gov/seerstat) was used to identify patients with classical 
PTC and DSV from 2004 to 2013 using ICD-O-3 codes 
8050, 8260, and 8341 (classical PTC); 8350 (DSVPTC); 
and 8050, 8052, 8130, 8260, 8340–8344, 8350, 8450 and 

8460 (all PTC). In total, 332 DSVPTCs and 64,387 classical 
PTCs were diagnosed during 2004 and 2013. The exclusion 
criteria were as follows: (I) the presence of secondary 
malignancies, and (II) any deficiency of clinicopathologic 
data including gender, age, race, tumor size, ETE, LNM, 
distant metastasis (DM), surgical procedure, therapeutic 
regimens and survival. Ultimately, 331 DSVPTCs and 
63,659 classical PTCs were included. 

Primary data extracted from the database for analysis 
included gender, age at diagnosis, race, tumor size, 
multifocality, ETE, cervical LNM, DM, surgical procedure, 
adjuvant therapies, cause of death and survival in months. 
Age at diagnosis was divided into three groups: ≤18, 19–54 
and ≥55 years. Race was classified into white, black and 
other (American Indian, Alaska Native, Asian, Pacific 
Islander, and other unspecified). All of the enrolled patients 
with PTC were staged pathologically according to the 8th 

edition of the American Joint Committee on Cancer (AJCC) 
pTNM system. Tumor size was defined as the diameter of 
the largest focus in the thyroid and was classified into four 
groups: 0.1–1, 1.1–2, 2.1–4 and >4 cm. Clinically, multifocal 
lesions were defined as two or more cancer sites within the 
thyroid (9). Tumor extension was treated as intrathyroidal 
and ETE. Multifocal lesions, ETE and LNM were all 
assessed in the final pathology. The pathologic status of 
LNM was divided into negative (lymph nodes examined 
were all negative) and positive. According to the AJCC of 
differentiated thyroid cancer, the stage of LNM was further 
divided into pN1a [central LNM (CLNM)] and pN1b 
[lateral LNM (LLNM)]. 

Patients who underwent subtotal, near-total, or 
completion thyroidectomy after having had a prior partial 
resection were considered to have undergone a total 
thyroidectomy (TT). Patients who underwent local tumor 
destruction, removal of less than a lobe, lobectomy, removal 
of a lobe or partial removal of the contralateral lobe were 
considered to have undergone other surgery procedures. 
Primary outcomes were defined as overall survival (OS: 
month from diagnosis to death from any cause) and cancer-
specific survival (CSS: months from diagnosis to death due 
to cancer).

Statistical analysis

The chi-square test and analysis of variance were used to 
analyze categorical and continuous variables respectively. 
Fischer’s exact test was used to analyze categorical variables 
with expected values less than 5. Cox regression was used to 
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distinguish the independent predictors of CSS. Survival was 
analyzed using the Kaplan-Meier method, and the log-rank 
test was used to determine if differences in survival were 
statistically significant. Variables with P<0.1 on univariate 
analysis were included in multivariate analysis. All P 
values were two-sided. P<0.05 was considered statistically 
significant. Statistical analysis was performed using SPSS 
software, version 21.0 (SPSS Inc., Chicago, IL, USA).

Results

There were 331 cases of DSV and 63,659 cases of classical 
PTC diagnosed during 2004 and 2013. In this study, 
DSVPTCs accounted for 0.35% (331/93,611) of all PTC 
patients. The mean age of DSVPTC patients in this study 
was 44.3±18.1 years (range, 6.0–86.0 years) and the classical 
PTC patients was 48.8±15.4 years (range, 3.0–98.0 years). 
Patients with DSVPTC and classical PTC were followed 
for up to 10 years. Mean follow-up for DSVPTC and 
classical PTC was 6.0 and 6.3 years, respectively.

Clinicopathologic characteristics

Clinical and pathologic characteristics are summarized 
in Tables 1,2. DSVPTCs afflicted a higher proportion of 
women (81.6% vs. 76.6%, P=0.033) and young patients 
than classical PTCs (≤18 years: 9.4% vs. 1.5%, P<0.001). 
There were no significant demographic differences between 
patients with DSVPTC and classical PTC with respect 
to race. Patients with DSVPTC had TT and lymph node 
dissection (LND) more frequently compared to classical 
PTC (TT: 91.2% vs. 82.9%, P<0.001; LND: 70.7% vs. 
53.0%, P<0.001). Patients with DSVPTC were more likely 
to receive radioiodine therapy (RAT) (60.4% vs. 47.9%, 
P<0.001). However, there were no differences between 
DSVPTC and classical PTC with respect to rates of DM 
(2.4% vs. 1.2%, P=0.055). Among the eight DSVPTCs with 
DM, lung metastasis occurred in seven patients and bone 
metastasis in one patient. 

Regarding the pathological features of DSVPTCs, the 
tumor size was larger on average compared to classical 
PTCs (20.66 vs. 16.54 mm, P<0.001), with significantly 
higher rates of ETE (46.5% vs. 21.2%, P<0.001), multifocal 
lesions (38.4% vs. 49.2% P<0.001). Moreover, 52.9% of 
DSVPTC patients had positive lymph nodes pathologically, 
of which 24.2% were pN1a and 28.7% were pN1b. The 
rate of cervical LNM was significantly higher than that of 
classical PTCs (26.8%, P=0.001).

Survival

DSVPTC had a worse CSS than classical PTC according 
to the univariate log-rank test (P=0.025) (Figure 1). The 
5-year CSS was 97.6% in the DSV group and 99.1% in the 
classical PTC group (P=0.006), and the 10-year CSS was 
97.6% in the DSVPTC group and 98.9% in the classical 
PTC group (P=0.022) (Table 1). Univariate and multivariate 
cox regression analysis of CSS in patients with DSV and 
classical PTC showed that DSV, the pathologic subtype of 
PTC itself, was the only independent predictor for CSS 
(P<0.05) (Table 3). The difference in OS between DSVPTC 
and classical PTC was not statistically significant (P=0.904) 
(Figure 2). 

Predictors of OS and CSS in patients with DSV

Univariate analysis identified ≥55 years of age, male gender, 
tumor size, ETE, pN1b and DM as significant factors for 
both OS and CSS while radioisotope was another significant 
factor for CSS (Table 4). When multivariate analysis with 
Cox regression was performed, the variables that were 
validated as independent prognostic factors for OS included: 
≥55 years of age (HR 7.024, 95% CI: 2.311–21.352)  
and pN1b (HR 3.088, 95% CI: 1.051–9.070). The variables 
that were validated as independent prognostic factors for 
CSS included: ≥55 years of age (HR 19.432, 95% CI: 
6.353–57.418), ≥2 cm tumor size (HR 10.193, 95% CI: 
1.160–89.595), ETE (HR 24.521, 95% CI: 1.378–436.325), 
pN1b (HR 11.590, 95% CI: 1.019–131.844) and DM (HR 
34.920, 95% CI: 1.493–816.669) (Table 5).

LLNM in DSV

LLNM (pN1b) occurred much more frequently in 
DSVPTCs than classical PTCs (28.7% vs. 9.9%, P=0.001), 
and then univariate and multivariate logistic regression were 
performed to find the risk factors for pN1b in DSVPTC 
patients (Table 6). Univariate analysis demonstrated that  
≥55 years of age, male, ≥2 cm tumor size, multifocality and 
ETE were correlated with pN1b, whereas multivariate 
analysis identified only ≥55 years of age, male, ≥2 cm tumor 
size and ETE as independent risk factors for pN1b.

Since LLNM (pN1b) was an independent risk factor for 
survival in DSVPTC patients, further analyses of survival 
curve were conducted among DSVPTC patients who were 
divided into groups according to the cervical lymph node 
status (pN0, pN1a and pN1b). Although there was no 
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significant difference of CSS (P=0.211, Figure 3A) among 
the three groups [5-year CSS, N1b 95.79% (91/95), N1a 
97.50% (78/80), N0 98.72% (154/156)], DSV patients with 
pN1b had a worse OS than the other two groups [5-year 
OS: N1b 90.53% (86/95), N1a 97.50% (78/80), N0 96.15% 
(150/156); P=0.039, Figure 3B]. On the other hand, OS and 
CSS were poorer in the pN1b group than both the pN0 and 
pN1a groups (P=0.012, P=0.041, respectively; Figure 4A,B).

Discussion

The prevalence of DSVPTC ranges from 0.4–6.6% among 
patients with PTC (4,6). In this study, DSVPTCs accounted 
for 0.35% (331/93,611) of all PTC patients. DSVPTC is 
often recognized to have a young patient age, and it was 
even reported as the most common subtype of pediatric 
PTC (5). Compared with classical PTCs in this study, 
DSVPTC patients were younger and included a higher 

Table 1 Clinical characteristics of classic PTC compared with DSVPTC

Clinical characteristics Classical PTC DSV P value

No. of patients 63,659 331 –

Gender, n (%) 0.033

Male 14,906 (23.4) 61 (18.4)

Female 48,753 (76.6) 270 (81.6)

Age (years), n (%) <0.001

≥55 22,487 (35.3) 107 (32.3)

19–54 40,224 (63.2) 193 (58.3)

≤18 948 (1.5) 31 (9.4)

Race, n (%) 0.583

Black 3,320 (5.2) 12 (3.6)

White 51,950 (81.6) 273 (82.5)

Other 8,389 (13.2) 46 (13.9)

Surgery, n (%) <0.001

Other 10,910 (17.1) 29 (8.8)

Total thyroidectomy 52,749 (82.9) 302 (91.2)

Lymph node dissection, n (%) 33,766 (53.0) 234 (70.7) <0.001

Radioisotopes, n (%) 30,501 (47.9) 200 (60.4) <0.001

Distant metastasis, n (%) 0.055

No distant metastasis 62,867 (98.9) 323 (97.6)

Distant metastasis 792 (1.2) 8 (2.4)

Overall survival (%)

5-year 95.7 (2,725 dead) 94.9 (17 dead) 0.412

10-year 94.8 (3,301 dead) 94.6 (18 dead) 0.818

Cancer-specific survival (%)

5-year 99.1 (603 dead) 97.6 (8 dead) 0.006

10-year 98.9 (698 dead) 97.6 (8 dead) 0.022

PTC, papillary thyroid carcinoma; DSV, diffuse sclerosing variant.
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proportion of patients under 18 (9.4%, P=0.001). This 
study also showed a high female-to-male ratio in DSVPTC, 
which was similar to previous reports.

Our results demonstrate that DSVPTCs showed 
aggressive clinicopathological characteristics with larger 
tumor size and increased rates of multifocality, ETE and 
lymph node involvement. Previous studies reported the same 
manifestations (10,11). The American Thyroid Association 
(ATA) even classified DSVPTC as an intermediate- or 
high-risk group (7). In a multicentric study, Chereau  
et al. even found that these unfavorable features were more 
frequent in DSV than in high-risk variants of PTCs (8). 
Histopathologically, papillary structures in dilated lympho-
vascular spaces are often present. The tumors show extensive 
squamous metaplasia, abundant psammoma bodies, stromal 
fibrosis and prominent lymphocytic infiltration (12). In 
immunohistochemical studies, DSVPTC shows different 
expression patterns of epithelial membrane antigen, galectin 
3, cell adhesion molecules, p53 and p63 compared to 
conventional PTC. On genetic analysis, the occurrence 

Table 2 Pathologic characteristics of classical PTC compared with DSVPTC

Patient characteristics Classical PTC, n (%) DSV, n (%) P value

Tumor size (cm) 0.001

0.1–1 28,826 (45.3) 99 (29.9)

1.1–2 17,656 (27.7) 93 (28.1)

2.1–4 12,084 (19.0) 73 (22.1)

>4 5,093 (8.0) 66 (19.9)

Multifocal lesions 24,454 (38.4) 163 (49.2) <0.001

ETE <0.001

Intrathyroidal 50,171 (78.8) 177 (53.5)

Extrathyroidal 13,488 (21.2) 154 (46.5)

Cervical LNM 0.001

Positive 17,089 (26.8) 175 (52.9)

CLNM (pN1a) 10,767 (16.9) 80 (24.2) 0.001

LLNM (pN1b) 6,322 (9.9) 95 (28.7) 0.001

Negative 46,570 (73.2) 156 (47.1)

PTC, papillary thyroid carcinoma; DSV, diffuse sclerosing variant; LNM, lymph node metastasis; CLNM, central LNM; LLNM, lateral LNM; 
ETE, extrathyroidal extension.

Figure 1 Kaplan-Meier analysis of cancer specific survival (χ2=4.990, 
P=0.025). PTC, papillary thyroid carcinoma; DSV, diffuse 
sclerosing variant.
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Table 3 Univariate and multivariate cox regression analysis of CSS in patients with DSV and classic PTC

Characteristics
Univariate Multivariate

HR (95% CI) P value HR (95% CI) P value

Histology (DSV vs. classic PTC) 2.176 (1.084–4.368) 0.029 2.235 (1.110–4.502) 0.024

Age (years)

≥55 1 (reference) – 1 (reference) –

19–54 0.482 (0.226–0.728) 0.001 0.297 (0.139–0.636) 0.002

≤18 0.678 (0.314–0.894) 0.036 0.666 (0.447–0.991) 0.045

Gender (female vs. male) 0.599 (0.556–0.645) 0.001 0.853 (0.791–0.921) 0.001

Surgery procedures (TT vs. other) 0.721 (0.391–0.831) 0.029 0.812 (0.291–1.032) 0.120

LND 0.511 (0.282–0.901) 0.041 0.782 (0.574–2.209) 0.403

Radioisotopes 0.872 (0.810–0.940) 0.001 0.880 (0.812–0.953) 0.002

Tumor size (≥2 vs. <2 cm) 1.513 (1.314–1.743) 0.001 1.402 (1.213–1.621) 0.001

Multifocal 1.811 (0.163–7.451) 0.597 – –

ETE 3.773 (3.482–4.087) 0.001 2.020 (1.836–2.222) 0.001

LNM 2.291 (2.117–2.479) 0.001 1.285 (1.169–1.412) 0.001

DM 3.997 (3.704–4.313) 0.001 1.790 (1.632–1.963) 0.001

PTC, papillary thyroid carcinoma; DSV, diffuse sclerosing variant; CSS, cancer-specific survival; LNM, lymph node metastasis; LND, lymph 
node dissection; ETE, extrathyroidal extension; TT, total thyroidectomy; DM, distant metastasis; HR, hazard ratio; CI, confidence interval.

Figure 2 Kaplan-Meier analysis of overall survival (χ2=0.014, 
P=0.904). PTC, papillary thyroid carcinoma; DSV, diffuse 
sclerosing variant.
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of BRAF and RAS mutations are uncommon events in 
DSVPTCs but RET/PTC rearrangement is the major 
genetic alteration (4,13). Furthermore, Joung et al. (14)  
reported that DSVPTC with RET/PTC3 presented more 
frequently with T4 or M1 stage disease, and tumors with 
RET/PTC3 were more likely to occur in younger patients. 
DSVPTC with RET/PTC1 has been associated with 
a higher remission rate (14). Considering such clinical 
manifestations, TT is recommended as the standard 
operation for DSVPTCs. 

Regarding lymph node involvement, the rate of LNM in 
DSVPTCs is up to 80.3–96%, and 86% of DSVPTCs were 
reportedly pN1b postoperatively (8,10). In our study, LNM 
(pN1) was observed in 52.9% of DSVPTCs postoperatively 
but in 26.8% of classical PTCs, and LND was carried out 
more frequently in patients with DSVPTC than classical 
PTCs (70.7% vs. 53.0%, P=0.001). The most common site 
of DM in DSV patients is the lung, which is similar to our 
results, and the incidence of DM is 7% to 14.9% (8,10). 
However, a low rate of DM was observed in our study, 
and there was no significant difference between DSV and 
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classical PTC (2.4% vs. 1.2%, P=0.055). The low rate of 
DM of DSV found in our study could be explained by the 
higher rate of TT and LND followed by RAT performed in 
DSV patients. Thus, we are in favor of performing TT and 
prophylactic central LND (CLND) combined with RAT 
postoperatively, and a careful and long-term follow-up is 

necessary.
Although DSVPTCs are often associated with more 

advanced AJCC stage and higher risk of recurrence 
compared with classical PTCs, the prognosis of DSVPTC 
is not certain. Several researchers found a high survival rate 
of DSVPTC, and there was no significant difference in 
cancer-specific mortality between DSVPTCs and classical 
PTCs (6,15-18). This might be because DSVPTC tends 
to occur among younger patients who respond well to the 
treatment (10). On the other hand, Akaishi et al. found that 
the 10-year disease-free survival (DFS) rate of DSVPTC 
was significantly lower than that of classical PTC (60.5% 
vs. 88.6%) (6). In a large-scale meta-analysis conducted by 
Vuong et al., DSV patients displayed a compromised OS, in 
line with Qahtani et al. (10,19). In our study, there was no 
difference in OS between DSVPTC and classical PTC, but 
DSVPTC had a poorer CSS (5-year CSS: 97.6% vs. 99.1%, 
P=0.006; 10-year CSS: 97.6% vs. 98.9%, P=0.022). To the 
best of our knowledge, since the current study included the 
largest number of DSV patients with systematic analysis, we 
demonstrated that the histological type of DSV itself was 
the only independent predictor for CSS (P<0.05, Table 3).

Lateral LND (LLND) is not recommended for classical 
PTCs according to the ATA guidelines (5). However, in our 
study, DSVPTCs presented a high rate of LNM, especially 
in the lateral compartment. The rate of LLNM (pN1b) in 
DSVPTC patients was nearly 3 times that of classical PTC 
patients (28.7% vs. 9.9%, P=0.001). Multivariate analysis 
demonstrated that LLNM (pN1b) was an independent 
prognostic factor for both OS and CSS of DSVPTCs, and 
the results of survival analyses among DSVPTCs showed 
that pN1b group had a worse prognosis than the pN1a and 
pN0 groups. All this evidence indicates that LLNM (pN1b) 

Table 4 Univariate analysis of variables of DSVPTC per the  
Kaplan-Meier method

Characteristics
Long-rank P value

OS CSS

Age 0.001 0.001

Gender 0.001 0.069

Race 0.171 0.384

Surgery procedures  
(TT vs. lobe or partial)

0.447 0.324

LND 0.649 0.050

Radioisotopes 0.833 0.362

Tumor size 0.001 0.001

Multifocal 0.322 0.251

ETE 0.018 0.016

CLNM (pN1a) 0.212 0.946

LLNM (pN1b) 0.012 0.100

DM 0.098 0.002

OS, overall survival; CSS, cancer-specific survival; DSVPTC, 
diffuse sclerosing variant papillary thyroid carcinoma; TT, total 
thyroidectomy; LND, lymph node dissection; ETE, extrathyroidal 
extension; CLNM, central lymph node metastasis; LLNM, lateral 
lymph node metastasis; DM, distant metastasis.

Table 5 Multivariate analysis of DSVPTC per Cox proportion hazards model

Characteristic
OS CSS

HR (95% CI) P value HR (95% CI) P value

Age 7.024 (2.311–21.352) 0.001 19.432 (6.353–57.418) 0.002

Sex 0.424 (0.146–1.235) 0.116 1.861 (0.193–17.916) 0.591

Tumor size 1.913 (0.687–5.326) 0.214 10.193 (1.160–89.595) 0.036

ETE 2.352 (0.796–6.953) 0.122 24.521 (1.378–436.325) 0.029

LLNM (pN1b） 3.088 (1.051–9.070) 0.040 11.590 (1.019–131.844) 0.048

DM 2.242 (0.259–19.405) 0.463 34.920 (1.493–816.669) 0.027

OS, overall survival; CSS, cancer-specific survival; DSVPTC, diffuse sclerosing variant papillary thyroid carcinoma; ETE, extrathyroidal  
extension; LLNM, lateral lymph node metastasis; DM, distant metastasis; HR, hazard ratio; CI, confidence interval.
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plays a significant role in predicting the prognosis of 
DSVPTCs among all those prognostic factors. Therefore, 
we think that surgeons should give full consideration to 
LND in DSVPTC patients with such predictors as ≥55 
years of age, male, ≥2 cm tumor size and ETE. It requires 
further study to evaluate prophylactic LND for DSVPTCS 
with risk factors of LLNM.

Although this is the largest study so far, it still has 
several limitations, mainly its retrospective nature. The 
SEER database has some intrinsic deficiencies including 
incomplete data for some variables, lack of data on variables 
not collected by SEER (such as features of imaging 
examinations, molecular pathogenesis (BRAF/RET gene 
status), the extent of lymphadenectomy, recurrence, and 
response of RAT to distant metastatic foci). Since DSVs 

are rare and newly identified tumors, we should document 
more detailed differences with other variants of PTC to 
improve our understanding of DSV.

Conclusions

This study demonstrated that DSVs are commonly seen 
in young patients and are a group of high-risk PTCs with 
aggressive clinicopathologic characteristics including larger 
tumor size, multifocality, ETE and lymph node involvement 
which might predict a high rate of recurrence. DSVPTC 
patients with risk factors such as ≥55 years, ≥2 cm tumor 
size, ETE, LLNM (pN1b) and DM might develop a poor 
prognosis. TT and prophylactic central neck dissection 
followed by RAT are more likely to be performed in patients 

Table 6 Predictive factors of N1b in DSV patients according to univariate and multivariate logistic regression model

Independent variable
Univariate Multivariate

OR (95% CI) P value OR (95% CI) P value

Age (years)

≥55 1 (reference) – 1 (reference) –

<55 3.407 (1.851–6.273) 0.001 3.719 (1.888–7.325) 0.001

Sex

Female 1 (reference) – 1 (reference) –

Male 1.984 (1.113–3.538) 0.020 2.993 (1.496–5.986) 0.002

Race

White 1 (reference) – – –

Black 1.266 (0.334–4.796) 0.729 – –

Other 1.342 (0.650–2.773) 0.426 – –

Tumor size (cm)

<2 1 (reference) – 1 (reference) –

≥2 5.274 (3.117–8.923) 0.001 1.410 (0.432–4.608) 0.569

Multifocal

Negative 1 (reference) – 1 (reference) –

Positive 5.820 (3.353–10.103) 0.001 3.411 (1.008–11.540) 0.049

ETE

Negative 1 (reference) – 1 (reference) –

Positive 3.137 (1.903–5.171) 0.001 2.194 (1.244–3.869) 0.007

DSV, diffuse sclerosing variant; OR, odds ratio; CI, confidence interval; ETE, extrathyroidal extension.
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Figure 3 OS and CSS in DSV according to cervical lymph node status in N0, N1a and N1b. (A) Kaplan-Meier analysis of CSS in DSV 
according to cervical lymph node status in N0, N1a and N1b (χ2=3.116, P=0.211); (B) Kaplan-Meier analysis of OS in DSV according 
to cervical lymph node status in N0, N1a and N1b (χ2=6.464, P=0.039). CSS, cancer-specific survival; OS, overall survival; DSV, diffuse 
sclerosing variant.

Figure 4 OS and CSS in DSV according to cervical lymph node status in N0 + N1a and N1b. (A) Kaplan-Meier analysis of OS in DSV 
according to cervical lymph node status in N0 + N1a and N1b (χ2=6.251, P=0.012); (B) Kaplan-Meier analysis of CSS in DSV according 
to cervical lymph node status in N0 + N1a and N1b (χ2=2.711, P=0.041). CSS, cancer-specific survival; OS, overall survival; DSV, diffuse 
sclerosing variant.

O
ve

ra
ll 

su
rv

iv
al

C
an

ce
r-

sp
ec

ifi
c 

su
rv

iv
al

Survival monthsSurvival months
0            20          40           60           80         100         1200            20          40           60           80         100         120

N0
N1a
N1b
N0-censored
N1a-censored
N1b-censored

N0
N1a
N1b
N0-censored
N1a-censored
N1b-censored

1.00

0.95

0.90

0.85

0.80

1.00

0.98

0.96

0.94

0.92

0.90

A B

0            20          40           60           80         100         120 0            20          40           60           80         100         120
Survival months Survival months

O
ve

ra
ll 

su
rv

iv
al

C
an

ce
r-

sp
ec

ifi
c 

su
rv

iv
al

1.00

0.95

0.90

0.85

0.80

1.00

0.98

0.96

0.94

0.92

0.90

N0 + N1a
N1b
N0 + N1a-censored
N1b-censored

N0 + N1a
N1b
N0 + N1a-censored
N1b-censored

A B



704 Wang et al. A retrospective analysis of diffuse sclerosing variant of papillary thyroid carcinoma

© Translational Cancer Research. All rights reserved.   Transl Cancer Res 2018;7(3):695-705 tcr.amegroups.com

with DSV while careful surveillance should be emphasized 
postoperatively. Since LLNM presented frequently and 
was identified as a risk factor for survival in patients with 
DSVPTC, surgeons should give full consideration to LND 
in DSVPTC patients with the following risk factors: ≥55 
of age years, male, ≥2 cm of tumor size, and ETE. Overall, 
outcomes of DSV are similar to classical PTC, but this 
variant displays worse CSS. Long-term data and higher-
powered studies are required to demonstrate the prognosis 
of DSV patients.
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