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Background: The tall cell variant (TCV) of papillary thyroid carcinoma (PTC) (TCVPTC) is the 
most common aggressive variant of PTC. Classic PTC with tall cell features (TCF) is defined as PTC 
with noticeable tall cells but the percentage of these cells is lower than that required for the diagnosis of 
TCVPTC. We aimed to investigate the potential differences between TCVPTC and classic PTC with TCF 
with respect to clinicopathological characteristics and oncologic outcomes.
Methods: We retrospectively assessed 509 patients with TCVPTC or classic PTC with TCF who 
underwent thyroid surgery between January 2013 and December 2018 at the Seoul St. Mary’s Hospital 
(Seoul, Korea). Clinicopathological characteristics and oncologic outcomes between TCVPTC and classic 
PTC with TCF were compared in terms of disease-free survival (DFS). The mean follow-up duration was 
70.7±21.7 months. 
Results: The mean tumor size was significantly larger in the TCVPTC group. There was no significant 
difference between the TCVPTC and classic PTC with TCF groups with respect to DFS. Tumor size >2 cm 
[odds ratio (OR), 1.922; P=0.019], bilaterality (OR, 1.668; P=0.030), extrathyroidal extension (ETE) (OR, 
2.352; P=0.002), and lateral LN metastasis (OR, 1.700; P=0.045) were significantly associated with TCVPTC 
compared with classic PTC with TCF.
Conclusions: TCVPTC and classic PTC with TCF have similar clinicopathological characteristics and 
oncologic outcomes. Therefore, we suggest a potential re-classification of classic PTC with TCF from low-
risk to intermediate-risk category in the American Thyroid Association (ATA) risk stratification system.
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Introduction

Papillary thyroid carcinoma (PTC) is the most common 
subtype of thyroid cancer accounting for >85% of all thyroid 
cancers (1,2). PTC is typically indolent, with excellent 
overall prognosis and long-term survival rates of >95% (3). 
However, some variants of PTC exhibit aggressive behavior 
and are associated with poor prognosis (4).

The tall cell variant (TCV) of papillary thyroid 
carcinoma (TCVPTC) was first described by Hawk and 
Hazard in 1976 (5). TCVPTC is the most common 
aggressive variant of PTC and it accounts for 4–19% of all 
PTCs (6). According to the World Health Organization 
(WHO) classification, tall cells are modified tumor 
cells with a height that is 2–3 times greater than their 
width. These tumor cells have moderate to abundant 
homogeneous eosinophilic cytoplasm with nuclear features 
of PTC. At least 30% of all tumors cells should be TCV 
for a diagnosis of TCVPTC (7). TCVPTCs present in old 
age and exhibit more aggressive pathologic features, such 
as a larger tumor size, increased incidence of extrathyroidal 
extension (ETE), lymph node metastasis, vascular invasion, 
and distant metastasis (8-10). Thus, the American Thyroid 
Association (ATA) management guidelines included the 
TCV as an independent criterion for categorization of PTC 
as intermediate-risk rather than low-risk PTC (1).

However, there is no clear consensus with regard to 
the percentage of tall cells required for the diagnosis of 
TCVPTC. Interestingly, in some studies, presence of <30% 
tall cells was found to significantly influence the prognosis 
(11-14). Several studies have sought to investigate the 
optimal cutoff percentage of tall cells for the diagnosis of 
TCVPTC (4,8,15). A diagnosis of classic PTC with tall cell 
features (TCF) was based on classic PTCs having fewer tall 
cells than the required cutoff percentage. The prognostic 
significance of classic PTC with TCF is not clear. Owing 
to the lack of evidence to support the clinical relevance 
of classic PTC with TCF, we compared the outcomes 
and tumor characteristics of classic PTCs with TCF and 
TCVPTC in our series of PTCs.

The purpose of this retrospective study was to investigate 
the potential differences between TCVPTC and classic 
PTC with TCF with respect to clinicopathological 
characteristics and oncologic outcomes in terms of disease-
free survival (DFS).

We present the following article in accordance with 
STROBE reporting checklist (available at https://
gs.amegroups.com/article/view/10.21037/gs-21-678/rc).

Methods

Patients

We performed a retrospective analysis of 526 patients 
with TCVPTC or classic PTC with TCF who underwent 
thyroid surgery between January 2013 and December 2018 
at the Seoul St. Mary’s Hospital (Seoul, Korea). Of these, 
11 patients with incomplete data and six patients who were 
lost to follow-up were excluded from analysis. A total of 509 
patients were included in the study. Comprehensive review 
of medical charts and pathologic reports was performed 
for all patients. The mean duration of follow-up was 70.7± 
21.7 months (range, 31–102 months). The study was 
conducted in accordance with the Declaration of Helsinki 
(as revised in 2013) and was approved by the institutional 
review board of Seoul St. Mary’s Hospital, The Catholic 
University of Korea (IRB No. KC21RISI0659). The 
requirement for informed consent of patients was waived 
off due to the retrospective nature of the study.

Preoperative work-up

All patients underwent physical examination, serum thyroid 
function tests, neck ultrasonography (US), and computed 
tomography (CT) scan for the preoperative workup. 
Thyroid nodules were diagnosed based on the findings 
of preoperative US-guided fine needle aspiration (FNA) 
cytology using the Bethesda system. All patients diagnosed 
with PTC were evaluated via preoperative US and neck CT 
scan to validate the location of tumors and size, presence/
absence of ETE and LN metastasis, and other abnormal 
findings in the neck. If palpable LNs or suspicious LNs 
were found on preoperative US or neck CT, FNA and 
washout thyroglobulin (Tg) evaluation were performed. All 
FNA procedures were performed under US guidance by 
experienced radiologists.

Histopathologic review

All surgical specimens were examined by surgical 
pathologists who had experience in thyroid disease to 
identify clinicopathological characteristics and to determine 
the percentage of tall cells in PTCs. Tall cells were defined 
as cells whose height was two or more times greater than 
their width and which had an eosinophilic cytoplasm and 
characteristic nuclear features of PTC. We used a digital 
training set with known percentages calculated from 
digitization of whole slide imaging to determine whether 

https://gs.amegroups.com/article/view/10.21037/gs-21-678/rc
https://gs.amegroups.com/article/view/10.21037/gs-21-678/rc
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samples reached the cutoff values of 10% and 30% of tall 
cells in the whole sections of tumor tissue.

PTC variant definition

The PTCs were defined as follows: the criteria for 
TCVPTC or classic PTC with TCF was based on the 
WHO classification of tumors of endocrine organs (7).

TCVPTC
PTC was classified as TCV if it contained at least 30% tall 
cells in the entire tumor volume without tumor necrosis or 
significant mitotic activity (>3 mitoses/10 high-power fields, 
×400) (Figure 1). 

Classic PTC with TCF
PTC was defined as TCF if it harbored between 10% and 
30% tall cells (Figure 2). If the tumor was associated with 
tumor necrosis or significant mitotic activity, it was not 
considered as classic PTC with TCF.

Postoperative management and follow-up

Postoperative care and follow-up was conducted according 
to the ATA management guidelines (1). Patients were 
administered suppressive doses of levothyroxine for 
suppression of thyroid stimulating hormone immediately 
after operation and were regularly followed-up. All patients 
underwent physical examination, thyroid function tests, 
serum Tg concentration, anti-Tg antibody, and neck US 

every 3–6 months for the first year, and annually thereafter. 
Postoperative radioactive iodine (RAI) ablation was 
performed at 6–8 weeks after surgery, and whole-body scans 
were performed at 5–7 days after RAI ablation in patients 
who underwent total thyroidectomy (TT). Patients who 
showed signs of recurrence on routine follow-up evaluation 
were assessed via additional diagnostic imaging, including 
CT scan, positron emission tomography/CT scan, and/
or radioactive iodine whole-body scan, to determine the 
location and extent of suspected recurrence. In cases of 
suspected recurrence, diagnosis was confirmed via histologic 
examination using FNA or a surgical biopsy specimen.

Statistical analysis

Continuous variables were reported as mean ± standard 
deviation and between-group differences assessed using 
Student’s t-test. Categorical variables were reported as 
frequency (percentage) and between-group differences 
assessed using Pearson’s chi-square test or the Fisher’s exact 
test. Univariate and multivariate Cox regression analyses 
were performed to identify the predictors of DFS using 
hazard ratios (HRs) with 95% confidence intervals (CIs). 
Kaplan-Meier survival analysis was used to estimate DFS 
and between-group differences in DFS were assessed using 
the log-rank test. Linear logistic regression analysis was 
performed to calculate the odds ratios (ORs) with 95% CI 
for clinicopathological factors that showed an independent 
association with worse outcomes. P values <0.05 were 
considered indicative of statistical significance. All statistical 
analyses were performed using the Statistical Package for 
the Social Sciences software for Windows version 23.0 (IBM 
Corp., Armonk, NY, USA).

Results

Baseline clinicopathological characteristics

Table 1 shows the baseline clinicopathologic characteristics 
of 509 patients with TVCPTC [N=158 (31%)] or classic 
PTC with TCF [N=351 (69%)]. The mean age of patients 
was 47.2 year, and 384 (75.4%) patients were female. There 
were 231 (45.4%) patients who underwent lobectomy, 
while the remaining 278 (54.6%) underwent TT. The 
mean tumor size in our cohort was 1.2 cm. Multifocality 
and bilaterality of cancer were observed in 178 (35.0%) 
and 94 (18.5%) patients, respectively. A total of 64 (12.6%) 
patients were pathologically diagnosed as having ETE, 

Figure 1 Tall cell variant of PTC exhibits elongated follicular 
and closely packed papillary growth patterns. Tall cells display 
prominent cell membranes, dense eosinophilic cytoplasm, and 
nuclear features typical of PTC (HE, ×400). PTC, papillary 
thyroid carcinoma.
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60 (11.8%) showed invasion of the strap muscles, and 8 
(1.6%) patients showed invasion of the subcutaneous soft 
tissue, trachea, nerve, or esophagus. Lymphatic, vascular, 
and perineural invasion were observed in 243 (47.7%), 25 
(4.9%), and 21 (4.1%) patients, respectively. BRAFV600E 
test was performed in 373 patients, of whom 359 (96.2%) 
patients were positive. The mean number of harvested 
LNs and positive LNs were 17.6 and 4.0, respectively. The 
distribution of patients according to each T stage was as 
follows: stage 1, 409 (80.4%) patients; stage 2, 32 (6.3%) 
patients; stage 3a, 4 (0.8%) patients; stage 3b, 60 (11.8%) 
patients; and stage 4, 4 (0.8%) patients. The number of 
patients diagnosed with N1a and N1b was 272 (53.4%) 
and 70 (13.8%), respectively. The numbers of patients in 
each TNM stage were as follows: 407 (80.0%) in stage I, 
100 (19.6%) in stage II, and 2 (0.4%) stage III. Overall, 
229 (45.0%) patients received postoperative RAI ablation. 
Twenty (3.9%) patients developed recurrence after the 
initial treatment.

Comparison of clinicopathological characteristics between 
TCVPTC and classic PTC with TCF

The baseline clinicopathological characteristics of 
TCVPTC and classic PTC with TCF are summarized 
in Table 2. The extent of surgery in the TCVPTC group 
was significantly more extensive than that in the classic 
PTC with TCF group (P=0.001 and P=0.032). The mean 
tumor size was significantly larger in the TCVPTC group 
(1.3±0.9 vs. 1.1±0.7 cm, P=0.010). ETE was significantly 
more frequent in the TCVPTC group compared with the 
classic PTC with TCF group (P=0.002). The proportion 
of harvested and positive LNs was higher in TCVPTCs 
(P=0.010 and P=0.003, respectively). TCVPTCs had 
significantly more advanced T and N stage than classic 
PTCs with TCF (P=0.002 and P=0.019, respectively). 
RAI ablation therapy was performed more frequently in 
the TCVPTC group (P=0.001). However, there was no 
significant between-group difference with respect to the 
recurrence rate (5.7% vs. 3.1%, P=0.216). Moreover, mean 

Figure 2 Classic PTC with tall cell features contains 10% to 30% of tall cells. (C) Left side from dotted lines of figure (A) (HE, ×40) shows 
the area containing tall cells (HE, ×400). (B) Classic PTC (HE, ×400). PTC, papillary thyroid carcinoma.

A B
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age, sex distribution, multifocality, lymphatic invasion, 
vascular invasion, perineural invasion, BRAFV600E 
positivity, and TNM stage did not significantly differ 
between the two groups.

Univariate and multivariate analyses of the risk factors for 
recurrence

Table 3 presents the results of univariate and multivariate 
Cox regression analyses for identifying the risk factors 
associated with DFS. In univariate analysis, tumor size 
>2 cm (HR, 3.372; P=0.013), lymphatic invasion (HR, 
3.324; P=0.020), vascular invasion (HR, 3.549; P=0.043), 
and positive lymph nodes (HR, 1.070; P=0.001) showed 
a significant association with recurrence. Among these, 
tumor size >2 cm (HR, 2.671; P=0.048) and lymphatic 
invasion (HR, 2.878; P=0.044) were identified as significant 
risk factors for DFS in multivariate analysis. There was no 
significant difference between the TCVPTC and classic 
PTC with TCF groups with respect to DFS (log-rank 
P=0.159; Figure 3).

Linear logistic regression analysis for the risk of 
clinicopathological factors between TCVPTC and classic 
PTC with TCF

Table 4 shows the results of linear logistic regression 
analysis to identify independent risk factors associated 
with TCVPTC. Tumor size >2 cm (OR, 1.922; P=0.019), 
bilaterality (OR, 1.668; P=0.030), and lateral LN metastasis 
(OR, 1.700; P=0.045) were significantly associated with 
TCVPTC. Moreover, ETE showed a significant association 
with TCVPTC compared with classic PTC with TCF (OR, 
2.352; P=0.002).

Discussion

In this study, we observed similar clinicopathological 
characteristics and oncological outcomes of patients with 
TCVPTC and those with classic PTC with TCF. Both 
these tumors showed aggressive features.

PTC is classified into several variants and some of 
them are considered aggressive variants, such as diffuse 
sclerosing, columnar cell, solid, hobnail, and TCV (16-20). 
TCVPTC is a relatively rare variant, accounting for 4–19% 
of all PTCs (6). The criteria for defining TCVPTC is 
based on the percentage of tall cells and varies between 
30% and 70% of tumor cells (21). According to the 

Table 1 Baseline clinicopathological characteristics of the study  
population (n=509)

Characteristics Value

Age (years) 47.2±13.1 (range, 15–83)

Male: female 1:3.1

Male sex 125 (24.6%)

Female sex 384 (75.4%)

Extent of surgery

Lobectomy 231 (45.4%)

TT 278 (54.6%)

Neck dissection

CLND 439 (86.2%)

mRND 70 (13.8%)

Subtype of PTC

TCVPTC 158 (31.0%)

Classic PTC with TCF 351 (69.0%)

Tumor size (cm) 1.2±0.8 (range, 0.3–5.0)

Multifocality 178 (35.0%)

Bilaterality 94 (18.5%)

ETE 64 (12.6%)

Lymphatic invasion 243 (47.7%)

Vascular invasion 25 (4.9%)

Perineural invasion 21 (4.1%)

BRAFV600E positivity 359/373 (96.2%)

Harvested LNs 17.6±21.2

Positive LNs 4.0±6.1

T stage

T1/T2/T3a/T3b/T4a 409 (80.4%)/32 (6.3%)/4 (0.8%)/60 
(11.8%)/4 (0.8%)

N stage

N0/N1a/ N1b 167 (32.8%)/272 (53.4%)/70 (13.8%)

TNM stage

Stage I/II/III 407 (80.0%)/100 (19.6%)/2 (0.4%)

RAI therapy 229 (45.0%)

Recurrence 20 (3.9%)

Follow-up duration (months) 70.7±21.7 (range, 31–102)

Data were expressed as number (%) or mean ± standard  
deviation. TCVPTC, tall cell variant papillary thyroid carcinoma; 
TCF, tall cell features; TT, total thyroidectomy; CLND, central 
lymph node dissection; mRND, modified radical neck dissection;  
ETE, extrathyroidal extension; LN, lymph node; T, tumor; N, 
node; M, metastasis; RAI, radioactive iodine.
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Table 2 Baseline clinicopathological characteristics according to histopathologic type

Characteristics TCVPTC (N=158) classic PTC with TCF (N=351) P value

Age (years) 47.8±13.9 (range, 15–78) 47.0±12.7 (range, 15–83) 0.545

Female sex 122 (77.2%) 262 (74.6%) 0.579

Extent of surgery 0.001

Lobectomy 55 (34.8%) 176 (50.1%)

TT 103 (65.2%) 175 (49.9%)

Neck dissection 0.032

CLND 129 (81.6%) 310 (88.3%)

mRND 29 (18.4%) 41 (11.7%)

Tumor size (cm) 1.3±0.9 (range, 0.3–4.5) 1.1±0.7 (range, 0.3–5.0) 0.010

Multifocality 58 (36.7%) 120 (34.2%) 0.616

Bilaterality 38 (24.1%) 56 (16.0%) 0.036

ETE 31 (19.6%) 33 (9.4%) 0.002

Lymphatic invasion 80 (50.6%) 163 (46.4%) 0.390

Vascular invasion 11 (7.0%) 14 (4.0%) 0.183

Perineural invasion 9 (5.7%) 12 (3.4%) 0.236

BRAFV600E positivity 115/117 (98.3%) 244/256 (95.3%) 0.241

Harvested LNs 21.2±23.6 15.9±19.9 0.010

Positive LNs 5.2±6.9 3.5±5.5 0.003

T stage 0.002

T1 113 (71.5%) 296 (84.3%)

T2 14 (8.9%) 18 (5.1%)

T3a 0 (0%) 4 (1.1%)

T3b 30 (19.0%) 30 (8.5%)

T4a 1 (0.6%) 3 (0.9%)

N stage 0.019

N0 43 (27.2%) 124 (35.3%)

N1a 86 (54.4%) 186 (53.0%)

N1b 29 (18.4%) 41 (11.7%)

TNM stage 0.293

Stage I 120 (75.9%) 287 (81.8%)

Stage II 37 (23.4%) 63 (17.9%)

Stage III 1 (0.6%) 2 (0.3%)

RAI therapy 88 (55.7%) 141 (40.2%) 0.001

Recurrence 9 (5.7%) 11 (3.1%) 0.216

Data were expressed as number (%) or mean ± standard deviation. A statistically significant difference was defined as P<0.05. TCVPTC, 
tall cell variant papillary thyroid carcinoma; TCF, tall cell features; TT, total thyroidectomy; CLND, central lymph node dissection; mRND, 
modified radical neck dissection; ETE, extrathyroidal extension; LN, lymph node; T, tumor; N, node; M, metastasis; RAI, radioactive iodine.
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ATA management guidelines, TCV is characterized by 
predominance (>50%) of tall columnar tumor cells whose 
height is at least three times their width (1). However, the 
most recent WHO classification (4th edition) adopted the 
cutoff of 30% of tall cells in tumor cells (7). Thus, there 
is no clear consensus on the cutoff percentage of tall cells 
for defining TCVPTC. The classic PTC with TCF is 
defined as tumor with noticeable tall cells but less than the 
percentage required for TCVPTC diagnosis. Some recent 
studies have found that classic PTC with TCF also exhibits 
aggressive behavior (11,22). We therefore aimed to compare 

the clinicopathological features and oncologic outcomes 
between TCVPTC and classic PTC with TCF.

TCVPTC is typically diagnosed in old age and is 
characterized by larger tumor size, higher prevalence of 
ETE, higher stage at presentation, and poorer prognosis 
compared to classic PTC (12,15,23,24). A meta-analysis 
by Liu et al. demonstrated that TCVPTC is associated 
with more aggressive clinicopathological characteristics 
and poorer prognosis than classic PTC (25). In a study 
by Kazaure et al., TCVPTC was associated with worse 
prognosis than classic PTC despite relatively more radical 
treatment (26). For these reasons, TCVPTC is included 
in the intermediate-risk category in the 2015 ATA risk 
stratification system (1). However, the clinicopathological 
characteristics and prognosis of classic PTC with TCF are 
not well characterized. In the present study, compared with 
classic PTC with TCF, TCVPTC had significantly larger 
tumor size, higher prevalence of ETE and bilaterality, 
greater proportion of positive LNs, and more advanced T 
and N stage. On linear logistic regression analysis, ETE, 
larger tumor size, bilaterality, and lateral LN metastasis 
were significantly associated with TCVPTC compared 
with classic PTC with TCF. This result is consistent with 
previous studies in which TCVPTC was found more 
likely to present with more aggressive pathologic features 
than classic PTC with TCF. Beninato et al. reported 
that TCVPTC had more aggressive characteristics than 
classic PTC with TCF (11). Similarly, in the study by 
Bongers et al., patients with TCVPTC had more aggressive 

Table 3 Univariate and multivariate analyses of DFS

Univariate Multivariate

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

Tumor size 1.607 (1.110–2.327) 0.012

≤2 cm ref. ref.

>2 cm 3.372 (1.295–8.780) 0.013 2.671 (1.009–7.070) 0.048

PTC types

TCF ref.

TCV 1.866 (0.773–4.503) 0.165

Lymphatic invasion 3.324 (1.208–9.147) 0.020 2.878 (1.028–8.057) 0.044

Vascular invasion 3.549 (1.039–12.115) 0.043

Positive LNs 1.070 (1.026–1.115) 0.001

A statistically significant difference was defined as P<0.05. DFS, disease-free survival; PTC, papillary thyroid carcinoma; TCF, tall cell 
features; TCV, tall cell variant; LN, lymph node.
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P=0.159
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Figure 3 DFS curves according to subtype of PTC (log-rank 
test, P=0.159). PTC, papillary thyroid carcinoma; DFS, disease-
free survival; TCF, tall cell features; TCVPTC, tall cell variant of 
papillary thyroid carcinoma.
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tumor features such as older age at presentation, higher 
prevalence of ETE, and more LN and distant metastasis (27).  
Nevertheless, in the present study, recurrence rate was 
comparable in the two groups.

The aggressive clinicopathological features of classic 
PTC with TCF translated into poor outcomes with the 
DFS similar to that in the TCVPTC group. The recurrence 
rate of classic PTC with TCF was relatively lower 
compared with TCVPTC (3.1% vs. 5.7%, P=0.216). There 
was no significant between-group difference with respect 
to DFS (P=0.159). Moreover, in multivariate analysis, 
TCVPTC was not an independent predictor of higher rate 
of recurrence than classic PTC with TCF. Bongers et al. 
reported that PTC with <10% tall cells had a recurrence 
rate of 3%, but, in contrast, classic PTC with TCF had a 
30% chance of recurrence or persistence. They suggested a 
possible benefit of more aggressive management, including 
more extensive surgery and postoperative RAI ablation 
therapy (27). Beninato et al. reported only 2% recurrence 
in classic PTC as against 10% recurrence in classic PTC 
with TCF (11). Although classic PTC with TCF is as 
aggressive as TCVPTC, the ATA management guidelines 
recommend similar treatment for classic PTC with TCF 
and classic PTC.

Several studies have suggested various thresholds of the 
proportion of tall cells (ranging from 30% to 75%) for 
defining TCVPTC (9,11,28). We used a 10% threshold for 
defining classic PTC with TCF and a 30% threshold for 
defining TCVPTC according to the 4th edition of the WHO 
classification. Using this threshold, DFS was not significantly 
different between the two groups. This finding highlight that 
even classic PTC with TCF may have a poor clinical course 
similar to that of TCVPTC. This implies that the adverse 
prognosis of classic PTC with TCF is underestimated 
compared to TCVPTC. In recent years, there has been a 
tendency to use lower thresholds for defining TCVPTC. As 
a result, we recommend that the percentage of tall cells used 

to define TCVPTC should be re-considered.
BRAFV600E mutation is the most common genetic 

alteration in PTC (29). BRAFV600E mutation strongly 
activates the mitogen-activated protein kinase signaling 
pathway in human cancers; this leads to uncontrolled cell 
proliferation and transformation and has been shown to 
correlate with aggressive features in PTC (30,31). Many 
studies have reported an association of this mutation 
with known clinicopathological correlates of recurrence 
and progression of PTC, including old age, ETE, LN 
metastasis, and advanced tumor stage (29,32-34). BRAF 
mutations are reported in approximately 50–70% of 
Korean patients with thyroid cancer (35,36). The reported 
prevalence of BRAF mutation in TCVPTCs is as high 
as 80% to 100% (37). In the present study, BRAFV600E 
mutation was found in 98.3% of TCVPTC, and in 95.3% 
of classic PTC with TCF. In the study by Bernstein et al., 
BRAFV600E mutation was detected in 92.6% patients 
with TCVPTC (38). The high prevalence of BRAFV600E 
mutations in TCVPTC and classic PTC with TCF may 
explain the higher aggressiveness.

 Some limitations of this study should be acknowledged. 
First, the retrospective nature of this study may have 
introduced an element of bias. Second, our cohort was 
sourced from a single tertiary institution. Thus, our results 
may have been affected by selection bias, limiting their 
generalizability. Third, we did not include classic PTC 
in this study. Several studies have already confirmed that 
TCVPTC or classic PTC with TCF is more aggressive than 
classic PTC. Finally, the follow-up period was relatively 
short (70.7±21.7 months) for a tumor that typically has an 
indolent course; this limited the ability to compare long-
term surgical outcomes. A multicenter or prospective study 
may help overcome these limitations.

However, the study also had some advantages. All 
patients in our cohort were followed-up with standardized 
laboratory and imaging protocols. To the best of our 

Table 4 Linear logistic regression analyses of TCVPTC vs. classic PTC with TCF

Dependent variable Independent variables OR (95% CI) P value

ETE

Classic PTC with TCV vs. TCVPTC

2.352 (1.382–4.003) 0.002

Tumor size >2 cm 1.922 (1.115–3.313) 0.019

Bilaterality 1.668 (1.050–2.651) 0.030

Lateral LN metastasis 1.700 (1.013–2.853) 0.045

A statistically significant difference was defined as P<0.05. TCVPTC, tall cell variant papillary thyroid carcinoma; TCF, tall cell features; 
ETE, extrathyroidal extension; LN, lymph node.
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knowledge, only few studies have compared surgical 
outcomes between TCVPTC and classic PTC with TCF. 

Conclusions

Our results suggest that TCVPTC and classic PTC with 
TCF have similar clinicopathological characteristics and 
oncologic outcomes. However, classic PTC with TCF 
is still not included in the ATA risk stratification system. 
Therefore, we suggest a potential re-classification of classic 
PTC with TCF from low-risk to intermediate-risk category.
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