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Background: The surgical approach toward unilateral papillary thyroid carcinoma (PTC) has been in 
controversy. One of the concerns is the existence of contralateral occult carcinoma, which could cause relapse 
and even lead to re-operation if not dealt with. This study aims to find out risk factors related to contralateral 
occult PTC, in order to facilitate in surgical approach decision for PTC.
Methods: A total of 921 PTC patients who underwent total/near-total thyroidectomy and central lymph 
node dissection (CND) with/without lateral lymph node dissection (LND) from January 2014 to Sept 2017 
in Guangdong General Hospital were assessed retrospectively. The relations between contralateral occult 
PTC and clinicopathologic characteristics of PTC were analyzed by univariate and multivariate logistic 
regression. 
Results: The incidence of contralateral occult carcinoma in patients with PTC was 16.7% (154 of 921 
cases). Univariate analysis showed that multifocality of the primary carcinoma (P=0.000), lymph node 
metastasis (P=0.001), pathologic tumor size (P=0.014) and contralateral benign nodule (P=0.000) were 
significantly associated with the increased incidence of contralateral occult PTC. No significant correlations 
were found between contralateral carcinoma and other variables such as gender (P=0.338), age (P=0.283), 
BRAF mutation (P=0.187) or extrathyroidal extension (P=0.423). Multivariate logistic regression analysis 
revealed that contralateral benign nodule (P=0.000), multifocality (P=0.000) and lymph node metastasis 
(P=0.009) were independent predictors of bilateral PTC of patients whose pre-operation ultrasound (US) 
show a unilateral carcinoma. 
Conclusions: Lymph node metastasis, contralateral benign nodule and multifocality are independent 
predictors of contralateral occult PTC. For unilateral PTC patients with one or more of these factors, total/
near-total thyroidectomy should be considered when making surgical approach decisions.
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Introduction

The most widespread endocrine cancer is thyroid cancer. 
The overall thyroid cancer incidence increased from 4.9 to 
14.7 per 100,000 people in 2011 (1). There are four main 
types of thyroid cancer, which includes papillary (PTC), 
follicular (FTC), anaplastic (ATC) and medullary thyroid 
cancer (MTC). The most common thyroid cancer type 
is PTC (2-5). PTC can not only occur as a single nodule, 
but also two or more anatomically separate foci in either 
unilaterally or bilaterally in the thyroid lobes (6-9). 

Neck ultrasound (US) is a common way to detect PTC. 
High-resolution US can detect thyroid nodules in 19–68% 
of individuals, of which 7–15% of these cases are thyroid 
cancer (10-12). 

According to 2015 ATA guidelines, thyroid lobectomy 
can be a sufficient treatment for patients with PTC <4 cm, 
and without extrathyroidal extension or clinical evidence of 
lymph node metastases (13). 

But is thyroid lobectomy sufficient for unilateral PTC? It 
has been reported that the rate of contralateral occult PTC 
discovered in total/subtotal thyroidectomy specimens was 
from 13–56% (14). Occult carcinoma is defined as a tumor 
focus in the contralateral lobe that is not detected pre-
operatively, but pathologically after surgery. If not dealt with, 
contralateral occult PTC could cause relapse and even lead 
to re-operation, which brings higher risks. But there haven’t 
been enough studies and discussions of contralateral occult 
carcinoma. Thus there is lacking in evidence when making 
surgical approach decision for patients with unilateral PTC 
diagnosed by pre-operative examinations. With knowledge 
of such lack, our study aimed to find out risk factors related 
to contralateral occult PTC in patients with unilateral PTC 
that are confirmed by pre-operation examinations.

We present the following article in accordance with the 
STROBE guideline checklist (available at http://dx.doi.
org/10.21037/gs-19-157).

Methods

We retrospectively reviewed medical records of 921 patients 
with PTC who underwent total/subtotal thyroidectomy 
and central lymph node dissection (CND) with/without 
lateral lymph node dissection (LND) from January 2014 
to Sept 2017 in Guangdong Provincial People’s Hospital. 
And pre-operation US showed unilateral PTC, which 
were performed by experienced sonologists in Guangdong 
Provincial People’s Hospital.

We divided all patients into two groups according to 
post-operative pathological findings: patients with bilateral 
PTCs (154, 16.7%), which meant contralateral occult 
PCT was confirmed and those with unilateral PTCs (767, 
83.3%). Bilateral PTC is defined as cancer diagnosed 
histopathologically in both thyroid lobes at the same 
time. Patients who had a solitary tumor focus or multiple 
tumor foci located in one thyroid lobe are classified as 
having unilateral PTC. And the maximum of diameters 
of multiple tumor foci was taken. Clinicopathologic and 
demographics characteristics, including age, gender, tumor 
size, BRAFv600E mutation, multifocality of the primary 
carcinoma and lymph node metastases, were retrospectively 
reviewed and analyzed. There were 643 females (69.8%) 
and 278 males (31.2%), ranging in age from 13 to 77 years, 
with a mean age of 42.7±12.5 years. Tumor diameter was  
>1 cm on ultrasonography in 509 cases (55.3%), while 
tumor diameter was ≤1 cm in 412 cases (44.7%). And the 
mean tumor diameter was 1.46±0.89 cm. The number 
of patients with benign nodule in the contralateral 
lobe showed in pre-operation US was 347 (37.7%). 
Pathological observations revealed 224 tumors (24.3%) 
with extrathyroidal extension (ETE). And lymph node 
metastasis was found in 445 patients (48.3%). Pathological 
observations found out that there were 77 multifocal tumors 
(8.4%) of the primary carcinoma. The histological diagnosis 
was classified according to the World Health Organization 
system (15). The association between contralateral occult 
PTC and clinicopathological features of PTC was analyzed 
in this study.

Statistical analysis

The date collection was completed with Microsoft Excel. 
The clinicopathological features among groups were 
compared using the Pearson chi square test. Multivariate 
analysis was performed by binary logistic regression. P value 
<0.05 was considered statistically significant. All analyses 
were performed with the Statistical Package for Social 
Sciences (SPSS, Inc., Chicago, IL, USA) for Windows.

Results

In this study, the incidence of contralateral occult PTC 
in patients was 16.7% (154 cases). There were 37.7% 
(347 cases) of patients have contralateral benign nodule 
of thyroid showed in pre-operation US. There were 445 
(48.3%) patients with lymph node metastases, and 224 
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(24.3%) with extrathyroidal extension. And 328 (35.6%) 
patients were found to have BRAFv600E mutation positivity 
confirmed post-operatively. 

Correlations between bilateral PTC and clinicopathological 
characteristics of PTC

Univariate analysis showed that bilateral PTC of patients 
whose pre-operation US showed a unilateral PTC was 
significantly associated with tumor size, existence of 
contralateral nodule and lymph node metastases. In 347 
patients with contralateral benign nodule, 93 (26.8%) 
cases were confirmed as contralateral occult PTC. While 
in 574 patients without contralateral benign nodule, only 
61 (10.6%) cases came out to be bilateral PTC. The 
difference between these two groups was statistically 
significant (P=0.00). Bilateral PTC was more frequently 
found in patients with tumor size >1 cm (99 of 509 cases, 
19.4%), compared with patients whose tumor size ≤1 cm 
(55 of 412 cases, 13.3%) (P=0.014). The incidence rate of 
bilateral PTC in patients with lymph node metastases was 
20.8% (93 of 455 cases), whereas it was only 12.8% (61 
of 476 cases) in patients without lymph node metastases. 
And the difference between these two groups showed 
statistical significance (P=0.001). Contralateral occult PTC 
appeared more frequently in patients with multifocality of 
the primary carcinoma (33 of 77 cases, 42.9%), compared 
to patients without multifocality (121 of 844 cases, 14.3%) 
(P=0.000). No significant correlations were found between 
bilateral PTC and other variables such as gender (P=0.338), 
age (P=0.283), extrathyroidal extension (P=0.423) and 
BRAFv600E mutation (P=0.187) (Table 1). Multivariate 
logistic regression analysis revealed that contralateral 
benign nodule (P=0.000), multifocality (P=0.000) and lymph 
node metastasis (P=0.009) were independent predictors 
of bilateral PTC of the patients whose pre-operation US 
showed a unilateral PTC (Table 2).

Discussion

The incidence of PTC has increased rapidly in recent decades 
due to improved diagnostic accuracy of US, fine needle 
aspiration biopsy (FNAB) and increased awareness of thyroid 
nodular disease (16). Total or subtotal thyroidectomy, thyroid 
lobectomy, TSH suppression and radioiodine ablation have 
been universally accepted as standard treatments for thyroid 
cancer. According to the 2015 ATA guideline and a guide 
to diagnosis and treatment of differentiated thyroid cancer 

of China Anticancer Association head and neck tumor 
Specialized Committee (17), thyroid lobectomy could be a 
sufficient treatment for patients with PTC >1 and <4 cm, 
without extrathyroidal extension or clinical evidence of 
lymph node metastases (13). But when unilateral lobectomy 
is performed for patients with contralateral occult PTC, the 
occult PTC would cause recurrence and even require re-
operation, which is related to higher surgical risks compared 
with primary surgery. The study of Ritter et al. reported that 
in 167 patients of unilateral PTC who underwent lobectomy, 
during a mean follow-up of 6.5 years, 18 patients (10.7%) 
had completion thyroidectomy, among which 12 of them 
were diagnosed as contralateral PTC (n=8, 4.8%) or lymph 
node metastasis (n=4, 2.4%) (18). According to Unalp, H.R, 
re-operation increased the incidence rate of complications 
including hypoparathyroidism and recurrent laryngeal 
nerve paralysis by 8 to 27 times (19), compared to that of 
primary surgery. Bilimoria et al. (20) reported a slightly 
lower 10-year recurrence rate for patients who received a 
total/subtotal thyroidectomy (total/subtotal thyroidectomy 
7.7% vs. unilateral lobectomy 9.8%, respectively, P<0.05), 
which meant a lower re-operation rate (20). But there are 
different findings. Haigh et al. analyzed 4,612 patients 
receiving total thyroidectomy and 820 patients receiving 
lobectomy and found that there was no difference in  
10-year overall survival and 10-year recurrence rate between 
total thyroidectomy and thyroid lobectomy groups (21). 
Considering this controversy, plus the fact that most PTCs 
showed excellent prognosis, surgical extent of unilateral 
PTC diagnosed pre-operatively should be well discussed and 
carefully decided.

It is very common that well-differentiated thyroid 
cancer is accompanied by cervical lymph node metastases. 
Lymph node metastasis has been reported to be associated 
with increased rates of recurrence and worse overall 
survival of patients with thyroid cancers (22). In our study, 
lymph node metastases were found in 18.7% (72 in 386 
cases) patients with contralateral occult PTC (P=0.004). 
Multivariate analysis showed that lymph node metastasis 
was an independent predictor of contralateral occult PTC 
for patients whose pre-operation US showed a unilateral 
PTC. Several recent studies reported that lymph node 
metastasis is a predictive factor of bilateral PTC. Theodore 
Karatzas et al. reported that in 34 PTC patients with lymph 
node metastasis, 21 patients (61.8%) had contralateral 
PTC; while only 56 patients (15.3%) had contralateral PTC 
in 385 patients without lymph node metastasis (P<0.001). 
Pacini et al. also reported similar result (23,24). 
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Table 1 Univariate analysis of the correlations between contralateral lesion and clinicopathologic characteristics of PTC

Characteristics
Contralateral PTC

P value
Positive (%) Negative (%)

Gender 0.388

Male 42 (15.1) 236 (84.9)

Female 112 (17.4) 531 (82.6)

Age (years) 0.283

<45 86 (15.6) 464 (84.4)

≥45 68 (18.3) 303 (81.7)

Tumor size (cm) 0.014

≤1.0 55 (13.3) 357 (86.7)

>1.0 99 (19.4) 410 (80.6)

Lymph node metastasis 0.001

Positive 93 (20.8) 352(79.2)

Negative 61 (12.8) 415(87.2)

ETE 0.423

Yes 41 (18.5) 181 (81.5)

No 113 (16.2) 586 (83.8)

BRAF mutation 0.187

No 92(15.5) 501 (84.5)

Yes 62 (18.9) 266 (81.1)

Multifocal 0.000

Yes 33 (42.9) 44 (57.1)

No 121 (14.3) 723 (85.7)

PTC, papillary thyroid carcinoma; ETE, extrathyroid extension.

Table 2 Multivariate analysis of the correlations between contralateral lesion and clinicopathologic characteristics of PTC

Characteristics B S.E. Wals df Sig. Exp (B)
95% CI

Lower Upper

Tumor size 0.309 0.192 2.587 1 0.108 1.363 0.935 1.983

Lymph node 
metastasis

0.415 0.189 4.811 1 0.028 1.514 1.045 2.192

Multifocality 1.404 0.254 30.648 1 0.000 4.071 2.477 6.692

Constant 0.050 0.245 0.042 1 0.0837 – – –

PTC, papillary thyroid carcinoma.
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Previous studies reported that tumor size had been 
proven to be independent predictors for bilaterality in PTC 
patients (25,26). Hwang et al. also reported that bilaterality 
was more commonly found in patients with advanced T 
stage (27). However, Mazeh et al. reported a different result. 
They divided 263 patients into five groups according to 
the tumor size [group 1, 1 to 10 mm (microcarcinoma) 
in 60 (23%) patients; group 2, 11 to 20 mm in 110 (42%) 
patients; group 3, 21 to 30 mm in 44 (17%) patients; group 
4, 31 to 40 mm in 30 (11%) patients; and group 5, larger 
than 40 mm in 19 (7%) patients]. 57% of patients in group 
1,2 and 4 had contralateral PTC; 61% of patients in group 
3 had contralateral PTC; 47% of patients in group 5 had 
contralateral PTC (P=0.6) (28). In our study, multivariate 
analysis showed that tumor size >1 cm was an independent 
predictor of contralateral occult PTC in patients whose 
pre-operation US showed a unilateral PTC. The difference 
in size cut-offs in each of those studies might affect the 
association between the incidence of bilateralilty and tumor 
size. Further randomized controlled multicenter study 
would be helpful to draw a more precise conclusion. 

In this study, contralateral nodule was associated with 
bilaterality in PTC patients with pre-operation US showing 
a unilateral PTC (P<0.001). Multivariate analysis showed 
contralateral nodule was an independent predictor of 
contralateral occult PTC in such patients (P=0.000). Koo 
reported that contralateral occult PTC were found in 
24.3% patients who had contralateral benign nodule (18 of 
74 cases), which was significantly different compared with 
6.9% patients without contralateral benign nodule (4 of 58 
cases; P=0.009), leading to similar result (14). Lee et al. also 
found existence of nodule in contralateral lobe related to 
contralateral occult PTC (29). Nevertheless, it is possible 
that some of the contralateral tumor foci were misdiagnoses 
as benign nodules during pre-operation examination, which 
could cause some biases of the result. Also, lack of FNAB 
of contralateral nodules could possibly lead to partial 
inaccuracy of this study.

Previous studies found out that ipsilateral multifocality 
was a clinicopathological feature predictive of contralateral 
occult PTC, similar to finding of this study. Kim  
et al. reported that in 672 PTC patients with ipsilateral 
multifocality, 59 patients (8.8%) had local recurrence; while 
there were only 79 patients (5.6%) with local recurrence in 
1,423 patients without ipsilateral multifocality (P=0.04) (30).  
Theodore Karatzas et al. also reported 66.0% patients 
with multifocality of primary carcinoma (68 of 103 cases) 
had contralateral occult PTC, while there were only 4.1% 

patients without multifocality of primary carcinoma (9 of 
216 cases) had contralateral occult PTC (P<0.001) (23). 
In this study, multifocality of the primary carcinoma is a 
predictive factor of contralateral PTC.

BRAF mutation is the most potent activator of the 
mitogen-activated protein kinase pathway, and plays a 
central role in the regulation of cell growth, division and 
proliferation (31). Previous study reported that prevalence 
of BRAF mutations in PTC ranges from 29% to 83% (32). 
Lee et al. reported that 31.2% patients with positive BRAF 
mutation had bilateral PTC. While in comparison, only 
23.0% patients with negative BRAF mutation (P<0.001) (25)  
showed bilaterality. And study of Lv et al. also showed 
similar result (33). But other author had different findings. 
Lee et al. reported a different result, in which among 40 
cases of post-operative diagnosed contralateral occult PTC, 
29 cases (72.5%) had positive BRAF mutation; compared to 
the fact that 82 in 128 cases (64.0%) without contralateral 
PTC showed BRAF mutation positivity. And they drew 
a conclusion that BRAF mutation was not significantly 
related with contralateral occult PTC (34). Whether 
BRAF mutation is associated with contralateral PTC is 
still controversial. It needs more detailed sample selection 
to find out the relationship between BRAF mutation and 
contralateral occult PTC. 

In this study, ETE appeared to be an independent 
predictive factor of contralateral occult PTC in patients 
pre-operatively diagnosed as unilateral PTC. While Hwang 
et al. reported that bilaterality were more commonly found 
in PTC patients with ETE (23.6% with ETE vs. 9.7% 
without ETE) (27). And Kim et al. reported a similar result 
when analyzing PTMC (35). The difference between result 
of this study and those of Hwang’s and Kim’s could be 
due to the different selection of samples, where the latter 
studies include pre-operatively diagnosed bilateral PTC. In 
addition, McConahey et al. reported that ETE increased 
the risk of PTC recurrence and mortality (36). So when 
it comes to contralateral PTC with ETE, total/near-total 
thyroidectomy should be performed.

Conclusions

When pre-operative US shows a unilateral  PTC, 
contralateral occult lesions could be missed or misdiagnosed 
as benign nodules, which might lead to serial consequences 
including tumor recurrence, re-operation and heavier 
financial and mental stress for patients. Thus, decision on 
surgical approach toward preoperatively diagnosed unilateral 
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PTC should be carefully considered and wisely chosen. 
As shown in this study, lymph node metastasis, existence 
of contralateral benign nodule, multifocality of primary 
carcinoma and larger tumor size are independent predictive 
factors of contralateral occult PTC. In conclusion, we 
suggest that when dealing with unilateral PTC with one or 
more of these features, surgeons should take total/near-total 
thyroidectomy into consideration.
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