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Abstract
Objectives: There has been much discussion recently about the risk category of tall cell variant (TVC) 
histology and its effects on the management of papillary thyroid carcinoma (PTC). We, therefore, under-
took a retrospective study to compare stage-matched risk factors and recurrence rates between classical 
PTC (cPTC) patients and patients with TCV histology. Subjects and Methods: A total of 3128 well-differen-
tiated thyroid carcinoma patients who were treated and followed-up for more than 5 years in our clinic 
from 1995 to 2016 were included in this study. There were 2783 PTC (89%) patients, 1113 (40%) of them 
were cPTC and 56 (2%) of them were TCV patients.  Results: In all stages, the stage-matched incidence of 
extrathyroidal extension (ETE), lymphovascular invasion and initial lymph node metastases were signi�-
cantly higher in TCV patients than in cPTC patients (P<0.001). Recurrence was in 10 of 27 patients (37%) 
with TCV and in 91 of 890 (10%) patients with cPTC diagnosed in stage I (odds ratio (OR)=5.16); in 4 of 6 
patients with TCV and 18 of 84 (21%) patients with cPTC in stage II (OR=7.33); in 5 of 6 patients with TCV and 
11 of 46 (23%) patients with cPTC in stage III (OR=15.90); and in 13 of 17 patients with TCV and 31 of 93 
(33%) patients with cPTC in stage IV (OR=6.50).  Stage-matched recurrence rates were found signi�cantly 
higher in all stages of TCV patients than in cPTC patients (OR=8.49, P<0.001).  Recurrence with distant me-
tastases was seen more frequently in TCV patients than in cPTC patients (P<0.001) and treatment of metas-
tatic disease was more difficult in TCV patients. Conclusion: Tall cell variant was an independent poor prog-
nostic factor in papillary thyroid carcinoma patients even if they were diagnosed at early stages of the 
disease. Patients with tall cell variant histology required more aggressive therapeutic approach and closer 
follow-up than classical patients. 
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Introduction

Until now, there has been no clear consensus on the prognostic impact of tall cell 
variant (TCV) in papillary thyroid carcinoma (PTC). Unlike the overall good 
prognosis of classical PTC (cPTC) [1], TCV is generally reported as an indepen-

dent poor prognostic factor [1-6], but some studies do not support the view [7-10] The 
higher rate of recurrence of TCV patients in these studies is attributed to the older age, 
bigger tumor size, extrathyroidal extension (ETE) and higher stage and grade of the tu-
mor at the time of diagnosis rather than to TCV histology [7-10]. International guidelines 
also do not consider TCV as a high-risk factor. Tall cell variant histology is categorized as a 
low-risk factor according to the European Thyroid Association (ETA) guidelines [11] and 
as an intermediate risk factor according to the American Thyroid Association (ATA) 
guidelines [12]. The aim of this study was to determine the risk category of TCV histology 
by comparing recurrence rates of TCV histology in PTC patients, with the same stage of 
cPTC patients.

Subjects and Methods

We retrospectively reviewed 56 consecutive TCV histology patients and 1113 cPTC pati-
ents who were treated and followed up for more than 5 years in our clinic between 1995 
and 2016. Their distribution to various stages, of TCV and of cPTC patients is found in Ta-
ble 1. The distribution of TCV and of cPTC patients according to gender and other vari-
ables is found in Table 2. If pre-surgical ultrasound examination revealed lymph nodes
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involvement, these patients underwent total thyroidecto-
my and lymph nodes dissection. All surgical specimens were 
analyzed by the same pathologist who was an expert on thy-
roid tumors. Tall cell variant was de�ned by the World Health 
Organization as a variant of PTC, in which the tumor is being 
composed predominantly (>50%) of tall cells with a height 
at least twice their width, with eosinophilic cytoplasm and 
basilar oriented nuclei, in addition to the characteristic nuc-
lear features of PTC [10]. The patients were staged according 
to the 7th edition of the American Joint Committee on Can-
cer (AJCC). The numbers of TCV and of cPCT patients in eve-

131ry stage are mentioned in Table 2. All patients underwent I 
ablation therapy if only residual normal thyroid tissue was 

131present or I therapy if residual tumor at thyroid bed plus 
initial cervical lymph nodes metastases or if distant metasta-
ses were detected. After primary treatment, all patients 
received a suppressive dose of thyroxine were followed up 
at 3, 6, and 12 months intervals and then yearly by measure-
ment of serum thyroglobulin (Tg), anti-Tg, thyroid stimula-
ting hormone and neck ultrasonography.

Statistical analysis
Stage-matched risk factors such as age, gender, tumor size, 
multifocality, ETE, vascular invasion, initial lymph node me-
tastases, postoperative Tg levels and recurrence rates were 
analyzed by using the statistical package for the social sci-
ence (SPSS 15.0; SPSS Inc., Chicago, Illinois, USA) software. 
Number, percentage, mean, median, SD, and minimum and 
maximum values were used for the description of data 
analysis. Concordance of continuous variables to a normal 
distribution was measured with the Kolmogorov-Smirnov 
test. The Mann-Whitney U-test was used for continuous 

2variables and the χ -test was used for categorical variables 
in the comparisons between groups. Values of P less than 
0.05 were accepted as statistically signi�cant. This was a 
retrospective study using records, documents, and data of 

131patients referred to our clinic for I therapy and follow-up. 
Our institutional review ethics committee approved this 
study.

Results 

Patients' distribution according to initial staging is summar-
ized in Table 1. The diagnoses of multifocality, extra-thyro-
idal invasion (ETE), lymphovascular invasion and initial lym-
ph node metastases were made by an experienced thyroid 
pathologist who reviewed the patients' histological speci-
mens. Distant metastases were diagnosed in 71 (65%) of the 
patients by ultrasonography, CT, and MRI in the pre-thera-
peutic period and in 39 (35%) were detected by post-the-
rapy I-131 whole body scan. There were two false positives 
of post therapeutic I-131 whole body scan due to one thy-
mus hyperplasia and one pneumonia which were con�rmed 
by radiological examinations and clinical follow-up.

Most of the patients with cPTC were diagnosed in the ear-
ly stages [890 patients (80%) in stage I and 84 patients (7.5%) 

in stage II]. There were also signi�cant numbers of patients 
with TCV in the early stages [27 patients (48.2%) in stage I 
and 6 patients (10.7%) in stage II]. This �nding indicates that 
more than half (58.9%) of patients with TCV were diagnosed 
at the early stages of the disease. Stage-matched categorical 
variables in the groups of patients (cPTC and TCV) were 
compared in Table 2. Extrathyroidal extension, lymphovas-
cular invasion, and initial lymph node metastases were fo-
und signi�cantly higher in all stage-matched TCV, PTC pati-
ents than in cPTC patients (P<0.01). Gender and multifo-
cality were not statistically signi�cantly different between 
the two groups. 

Among the continuous variables (Table 3) in stages II, III 
and IV, TCV patients were found significantly older than sta-
ge-matched cPTC patients (P=0.013, P=0.047 and P=0.029, 
respectively). Tumor size was bigger in stages II, III and IV in 
TCV, PTC patients (P=0.033, P= 0.037and P=0.003 respec-
tively) and pre-ablation serum Tg levels were signi�cantly 
higher in stages III and IV in TCV patients (P=0.024 and P= 

1310.037 respectively), total administered I activity for the tre-
atment of patients in all stage- matched TCV PTC patients 
was signi�cantly higher than in cPTC patients. 

Stage-matched recurrence rates, odds and odds ratios for 
TCV and cPTC patients were compared in Table 4.  The odds 
ratio of recurrence was found signi�cantly higher for TCV 
compared to stage-matched cPTC. The odds ratios for TCV 
were: 5.16 (P<0.001) in stage I, 7.33 (P=0.027) in stage II, 
15.90 (P=0.016) in stage III, 6.50 (P=0.002) in stage IV and 
8.49 (P<0.001) in all stages.

Recurrence with distant metastases (Table 5) was more 
frequently seen in TCV patients than in cPTC patients at all 
stages. Six of 56 TCV patients and 48 (4.3%) of the cPTC pati-
ents returned to iodine negative metastatic disease. De-
differentiation/anaplastic transformation found signi�can-
tly higher in TCV patients than in cPTC patients (OR=2.48, 
P=0.045).  

Discussion

Our study clearly showed that TCV histology is an indepent
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Table1. The initial staging of the patients.

Stage Classic variant
n (%)

Tall cell variant
n (%)

I 890 (80) 27 (48.2)

II 84 (7.5) 6 (10.7)

III 46 (4.2) 6 (10.7)

IV 93 (8.3) 17 (30)

Total 1113 (100) 56 (100)



Table 2. Categorical variables of stage-matched tall cell variant and classic variant PTC patients. The descriptive was expressed in 

positive cases numbers (n) with percentages (%).

Variables Stage I Stage I I Stage I II Stage I V Total

Sex Male Female Male Female Male Female Male Female Male Female

cPTC 223

(25)

667 

(75)

22 

(26)

62 

(74)

11 

(24)

35 

(76)

74 

(80)

19 

(20)

330 

(30)

783 

(70)

TCV 5 

(18)

22 

(82)

2 

(33)

4 

(67)

4 

(66)

2

 (34)

8 

(47)

9 

(53)

19 

(34)

37 

(66)

P value 0.475 0.680 0.067 0.063 0.321

Multifo-

cality

cPTC 316 (35) 48 (57) 22 (47) 25 (26) 411 (37)

TCV 11 (40) 4 (66) 1 (16) 10 (58) 26(46)

P value 0.587 0.709 0.216 0.145 0.414

Extra-

thyroidal 

invasion

cPTC 75 (8,4) 14 (16) 8 (17) 25 (26) 122

TCV 7 (25) 4 (66) 5 (83) 13 (76) 29

P value 0,034 0,011 0,006 0,004 <0,001

Odds ratio 
95 % CI

3.80
1.55-9.28

23.75
2.43-23.83

8.84
2.63-29.66

4.72
2.90-7.62

Lympho-

vascular 

invasion

cPTC 130 (14) 9 (10) 9 (19) 30 (32) 178 (15)

TCV 11 (40) 3 (50) 4 (66) 11 (64) 29 (51)

P value 0.006 0.017 0.025 0.014 <0.001

Odds ratio 
95% CI

4.01
1.82-8.85

8.33
1.45-47.63

8.22
1.29-52.4

3.85
1.30-11.4

5.64
3.26-9.76

Initial 

lymph 

node 

metas-

tases

cPTC 117 (13) 14 (16) 13 (28) 35 (37) 179 (16)

TCV 8 (29) 4 (66) 5 (83) 14 (82) 31 (55)

P value 0.018 0.011 0.026 0.002 <0.001

Odds ratio 

95% CI

2.78
1.19-6.49

10.00
1.66-60.00

12.69
1.34-119.33

7.73
2.07-28.82

6.47
3.73-11.2

cPTC: classical papillary thyroid carcinoma, TCV: Tall cell variant. (only positive cases numbers (n) with percentages (%) was given)
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high-risk factor. Tall cell variant histology is responsible for 
the aggressive behavior of the tumor showing a higher 
incidence of extrathyroidal invasion (ETE), lymphovascular 
invasion and distant metastases, which are responsible for 

higher recurrence rates and poor prognosis in TVC, than in 
cPTC. Our study provides important evidence to clarify the 
controversy about whether TCV histology is associated with 
worse prognosis or not  [13]. Histology of TCV  was also found
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Table 3. Continuous variables of stage-matched tall cell variant and classic variant. (n=number of patients)

Variables Stage  I Stage I I Stage I II Stage I V

(n= n umber o f  p atients, M ean±SD)

TCV (n=27) 38±13 TCV (n=6) 59±10 TCV (n=6) 56±4 TCV (n=17) 61±10

cPTC 
(n=890)

37±12
cPTC 
(n=84) 42±15

cPTC 
(n=46)

41±8
cPTC 
(n=93)

46±12

P=0.964 P=0.013 P=0.047 P=0.029

TCV (n=27) 18.5±6
TCV (n=6) 27.5±7.5

TCV (n=6) 55±11.5 TCV (n=17) 47±24

cPTC 
(n=890)

15±5
cPTC 
(n=84) 18.5±8

cPTC 
(n=46)

32±17
cPTC 
(n=93)

22±10.5

P=0.083 P=0.033 P=0.037 P=0.003

TCV (n=27) 49±3.8 TCV (n=6) 101.5±11.5 TCV (n=6) 154±33 TCV (n=17) 630±76

cPTC 
(n=890)

24±4

cPTC 
(n=84) 64.5±18.5 cPTC 

(n=46)
12±9

cPTC 
(n=93)

105.5±16

P=0.399 P=0.781 P=0.024 P=0.037

TCV (n=27) 8,77±0,55 TCV (n=6) 13,6±3,92 TCV (n=6) 15,65±8,5 TCV (n=17) 13,9±4,3

cPTC 
(n=890)

5,55±3,4

cPTC 
(n=84) 7,7±4,2 cPTC 

(n=46)
7,5±2,5

cPTC 
(n=93)

8,2±5,2

P=0.001 P=0.025 P=0.009 P=0.004

Age
(years)

Table 4. The initial staging of the patients.

Stage Classic variant Tall cell variant

n R RR (%) Odds n R RR (%) Odds Odds 
ratio

95%confidence 
interval

P value

I 890 91 10 0.11 27 10 37 0.58 5.16 2.29-11.61 <0.001

II 84 18 21 0.27 6 4 66 2 7.33 1.24-43.29 0.027

III 46 11 23 0.31 6 5 83 5 15.90 1.67-151.15 0.016

IV 93 31 33 0.50 17 13 76 3.25 6.50 0.95-21.59 0.002

Total 1113 151 13 0.15 56 32 57 1.33 8.49 4.86-14.81 <0.001

n: Number of patients, R: Number of patients developing recurrence, RR: Recurrence rates



as an independent risk factor which affects the recurrence 
and survival on multivariate analysis in a number of other 
studies [3, 7, 14-16]. Some studies suggested that the worse 
prognosis which is associated with TCV was attributed to the 
older age of patients with bigger tumor size, extrathyroidal 
extension, and higher TNM stage at the time of diagnosis [4, 
8, 10]. In this study, we showed that recurrence risks and 
metastatic ratios at early stages of TCV histology patients 
were higher than at stage-matched cPTC patients. Our �n-
dings are in accordance with previous studies which de-
monstrated that TCV histology is an independently poor 
prognostic factor in PTC patients [1-4, 7, 8]. Similar with our 
study, Kazaure et al. (2012) [17]  also compared cPTC pati-
ents matched for age, sex, presence of gross extrathyroidal 
disease, regional and distant metastatic stage based on SE-
ER database with TCV histology and PTC patients and found 
that TCV histology had signi�cantly shorter by 5 years, over-
all survival (80.6% TCV vs. 93.5% cPTC, P<0.01). It is interes-
ting that using the same database (SEER) another retrospec-
tive study of 97 TCV and 18260 cPTC (1998-2009) patients 
with <1cm tumor, by Kuo et al (2013) [18] did not �nd signi�-
cant differences in overall and disease-speci�c survival 
between these two groups of patients. In this study, we fo-
und that TCV histology presents 5.19 and 7.33 times greater 
odds than cPTC in stages I and II, respectively and that TCV 
histology is an independent risk factor for PTC patients. The 
importance of our �ndings is on patient management espe-
cially at early initial stages of the disease, since we showed 
that in patients with TCV histology, recurrence rates are mu-
ch higher than in cPTC patients even at the early stages of 
the disease. Ghossein et al (3) investigated the biological be-
havior and clinical implications of TCV without the extra-
thyroid extension but our study is the �rst one in the litera-
ture which compares stage-matched recurrence rates of 

TCV patients with cPTC patients. We recommend more ag-
gressive treatment to TCV patients than to cPTC patients es-
pecially when TCV is diagnosed at the early stages of the 
disease. In addition to bilateral total thyroidectomy, pro-
phylactic central lymph node dissection should be consi-
dered and if pre-operative neck ultrasound shows suspi-
cious lateral lymph nodes, lateral lymph node dissection 
should be considered. Post-operative radioiodine ablation 
therapy should be given even if tumor remnant size is less 
than 1 cm.

Advantages and limitations 
The advantage of this study is that by using our database we 
were able to compare stage-matched risk factors and recur-
rence rates of cPTC and TCV patients in a rather large num-
ber of PTC patients. There is no stage-matched risk factors 
and recurrence rates comparison, of cPTC and TCV patients 
in previously published reports. 

One of the limitations of this study arises from the fact that 
it is a retrospective investigation and we didn't investigate 
molecular and genetic features of TCV histopathology whi-
ch could provide further insight into the aggressive beha-
vior of TCV. High expression of Muc1 in TCV could be respon-
sible for the aggressive behavior of TCV [19]. Muc1 is a trans-
membrane epithelial cell surface glycoprotein. Its over-ex-
pression interferes with integrin-mediated adhesion to the 
extracellular matrix and with cadherin-mediated cell-cell 
adhesion. Increased Muc1 expression thereby promotes cel-
lular dissociation and oncogenic progression [20, 21]. The 
higher prevalence of activating point mutations of the BRAF 
serine/threonine kinase in TCV histology when compared to 
cPTC histology may also be related to the aggressive beha-
vior of  TCV [22]. 

Another limitation of our study is that we didn't compare 
disease-speci�c survival rates of the stage-matched cPTC 
and TCV histology PTC patients since this comparison ne-
eds longer follow-up and detailed death reports. 

In conclusion, Tall cell variant histopathology is an inde-
pendent, poor prognostic factor for papillary thyroid carci-
noma recurrence even if it is diagnosed at early stages of the 
disease and a more aggressive initial treatment approach 
and close follow-up of these patients are necessary.  

The authors of this study declare no con�ict of interest
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From Kostas Ph. Grammatikos, A �sh named clown anemone�sh, aged about 1 year, in a private aquarium lying insigde a tropical anemone 
which is aged 200-300 years. These anemones are poisonous to all �shes except the clown anemone�sh. 
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