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� Société Internationale de Chirurgie 2016

Abstract

Background The decision to perform a total thyroidectomy (TT) for unilateral papillary thyroid microcarcinoma

(PTMC) with nodules in the contralateral lobe remains controversial. The aim of this study was to investigate the rate

of contralateral carcinomas that are preoperatively misdiagnosed as benign.

Methods From October 2011 to October 2015, a total of 347 patients with unilateral PTMC and contralateral benign

nodules who were treated with a TT at a single institution were enrolled. All patients underwent preoperative fine

needle aspiration and ultrasonography (US). Clinicopathological features such as age, sex, laterality, tumor size,

central lymph node metastases, capsular invasion, TgAb and TPOAb levels, Hashimoto’s thyroiditis, nodule number

in both lobes according to preoperative US, and primary carcinoma number in the final postoperative pathology

report were all analyzed to investigate the rate and predictive factors of contralateral carcinoma.

Results A total of 100 patients (28.9 %) were diagnosed with papillary thyroid carcinoma in the contralateral lobe. A

multivariate analysis showed that tumor size, nodule number in the contralateral lobe, and multifocality of the

primary tumor were all independent predictive factors of contralateral carcinoma in patients with unilateral PTMC

and contralateral benign nodules.

Conclusions According to our findings, the rate at which contralateral carcinomas are preoperatively misdiagnosed

as benign is 28.9 %. A TT is essential for unilateral PTMC with a primary tumor size[5 mm, multifocal primary

carcinomas or multifocal benign nodules in the contralateral lobe.

Introduction

Papillary thyroid carcinoma (PTC) is known as the most

prevalent type of thyroid cancer. In recent years, many

reports have indicated that the incidence of PTC is

increasing worldwide [1–3]. Whether this increase repre-

sents a true epidemic is unclear [4], because the most

important explanation for the increase is improved imaging

techniques such as ultrasonography (US) and US-guided

fine needle aspiration (FNA). Therefore, an increasing

number of cases of papillary thyroid microcarcinoma

(PTMC), defined by the World Health Organization as a

papillary carcinoma measuring 10 mm or less in the

greatest diameter, have been detected [5]. Nevertheless, the

surgical boundary and indication for treatment in patients

with PTMC continue to be controversial topics. Generally,

a total thyroidectomy (TT) is performed when the nodule is

preoperatively confirmed to be malignant in bilateral lobes

by FNA; further radioactive iodine treatment is adminis-

tered for unilateral primary tumor metastases to the lateral

lymph node [6, 7], and a lobectomy is usually more com-

mon for PTMC confined to the unilateral lobe. However,

when a unilateral PTMC presents with benign nodules in
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the contralateral lobe on US, there are two choices. Most

clinicians prefer a TT for fear of the risk of recurrent or

persistent carcinoma in the remnant contralateral lobe.

However, because PTMC is an indolent cancer with an

approximately 97 % 10-year survival rate and low mor-

tality [8], it is controversial whether all patients with

PTMC confined to the unilateral lobe determined by FNA,

or with benign nodules in the contralateral lobe, as deter-

mined by US, should be treated with TT. Similar studies

have been previously published, but most of these reports

involve heterogeneous study populations or do not provide

detailed characteristics of the contralateral nodule [9–12].

The true incidence of contralateral PTC that is preopera-

tively considered benign by US is unknown.

The purpose of this study was to identify the prevalence

of contralateral PTC and to analyze its predictive factors.

We then further determined whether it is possible to avoid

performing with conventional TT in some low-risk patients

with PTMC.

Patients and methods

We retrospectively analyzed a total of 1608 consecutive

patients who underwent initially surgery for the treatment

of thyroid carcinoma at The Affiliated Taizhou Hospital,

Wenzhou Medical College, between October 2011 and

October 2015. The inclusion criterion was treatment with

near-total thyroidectomy or TT with a tumor size B10 mm

.Patients treated with a TT for the following reasons were

excluded: pathological types of thyroid malignancies other

than PTC, preoperative confirmation of bilateral PTC,

incidental detection of PTC after thyroidectomy due to a

large multinodular goiter, treatment with postoperative

radioactive iodine 131 despite the absence of a nodule in

the contralateral lobe, and lack of a preoperative exami-

nation. The detailed inclusion and exclusion criteria and

selection steps are shown in the flowchart (Fig. 1). Finally,

this study enrolled 347 patients with PTMC confined to a

unilateral lobe with benign nodules in the contralateral

lobe. All the included patients underwent preoperative

ultrasonography and FNA cytology of the suspicious

lesions (marked hypoechogenicity on US, taller than wide

in shape, speculated margin and calcification) in both

lobes. According to the 2015 ATA guidelines and the

Thyroid Imaging Reporting and Data System (TI-RADS),

we defined sonographic patterns of very low suspicion

(spongiform or partially cystic nodules without any of the

sonographic features described in the low, intermediate, or

high suspicion patterns) and benign (purely cystic nodules

(no solid component)) as benign, equal to TI-RADS 2, 3.

Because the risk of malignancy in low suspicion nodules is

5–10 %, we generally suggest that patients with US fea-

tures highly suggestive of malignancy undergo FNA to

pathologically determine whether the nodule is benign or

malignant. A total of 78 (22.5 %) patients had a benign

Fig. 1 Flowchart showing the

inclusion and exclusion criteria

and selection steps
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FNA biopsy. The selected patients were limited to those

diagnosed with PTMC in a unilateral lobe, with at least

one benign nodule in the contralateral lobe and without a

suspicious tumor. After surgery, all specimens were rou-

tinely sectioned at 3 mm for histopathological examination

by a single head and neck pathologist according to the

recommendations of the World Health Organization. The

study was approved by the local Institutional Review

Board.

The preoperative and postoperative clinicopathological

features were retrospectively analyzed and included the

following variables: age, sex, primary tumor laterality,

tumor size, central lymph node metastases, capsular inva-

sion, Hashimoto’s thyroiditis, TgAb or TPOAb level,

nodule number in both lobes according to preoperative US,

and number of carcinomas in the primary lobe based on the

final pathology report. We defined multifocality as more

than one benign or malignant nodule in the same lobe, and

we defined tumor foci in the contralateral lobe that were

preoperatively detected as benign nodules by US, but

determined to be malignant postoperatively by pathological

analysis as occult contralateral carcinoma.

To identify differences between groups for specific

variables, SPSS version 16 software (SPSS Inc, Chicago,

IL) was used for statistical analysis. Univariate analysis

was performed using Chi-square test or Fisher exact test.

Multivariate analysis was performed using binary logistic

regression to determine the predictive factor for con-

tralateral carcinoma. A p value of\0.05 was considered to

represent statistical significance.

Results

In total, 347 patients who underwent a TT were included in

the study, and 100 patients (28.9 %) were diagnosed with

contralateral occult carcinoma. This group included 88

women and 12 men with a median age of 48 ± 10 years.

The preoperative clinical features were as follows:

54(54.0 %) patients were older than 45 years, 50 (50.0 %)

primary tumors were located in the left lobe, 42 (42.0 %)

patients had high TgAb or TPOAb levels (TgA-

b[ 4.11 IU/ml, TPOAb[ 5.61 IU/ml) in the routine

preoperative examination, and 50 (50.0 %) and 66

Table 1 Univariate analysis showing the preoperative clinical features associated with occult contralateral carcinoma in patients with confirmed

unilateral PTMC

Characteristics Contralateral papillary thyroid carcinoma

Positive (n = 100) Negative (n = 247) p

Age (years), mean ± SD 48 ± 10 47 ± 10

Age cohort 0.817

\45 years 46 (46 %) 117 (47.4 %)

C45 years 54 (54 %) 130 (52.6 %)

Sex 0.888

Male 12 (12 %) 31 (12.6 %)

Female 88 (88 %) 216 (87.4 %)

Primary tumor laterality 0.180

Left 50 (50 %) 104 (42.1 %)

Right 50 (50 %) 143 (57.9 %)

TgAb or TPOAb level 0.496

Elevated 42 (42 %) 94 (38.1 %)

Normal 58 (58 %) 153 (61.9 %)

Nodule number in primary lobe 0.158

Single 50 (50 %) 103 (41.7 %)

Multifocala 50 (50 %) 144 (58.3 %)

Nodule number in contralateral lobe \0.001

Single 34 (34 %) 139 (56.3 %)

Multifocalb 66 (66 %) 108 (43.7 %)

SD standard deviation
a Defined as more than one nodule in the ipsilateral lobe of the primary cancer
b Defined as more than one benign nodule in the contralateral lobe according to US
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(66.0 %) patients exhibited multifocal nodules in the pri-

mary and contralateral lobes, respectively (Table 1). In the

pathological review, a primary tumor size[5 mm, central

lymph node metastases, and capsular invasion were found

in 76 (76.0 %), 28 (28.0 %) and 38 (38.0 %) patients,

respectively. Hashimoto’s thyroiditis and multifocal car-

cinoma in the primary lobe were found in 26 (26.0 %) and

38(38.0 %) patients, respectively (Table 2).

For the patients with clinically determined unilateral

PTMC and benign nodules in the contralateral lobe,

univariate analyses of potential preoperative and postop-

erative clinicopathological predictors associated with car-

cinoma of the contralateral lobe are shown in Tables 1 and

2. More than one benign nodule in the contralateral lobe

according to preoperative US (p\ 0.001), tumor size

[5 mm (p = 0.002), and multifocal PTMC in the primary

lobe (p\ 0.001) in the final histopathology report all

resulted in a significant difference in the presence of con-

tralateral PTC. Age, sex, primary tumor laterality, central

lymph node metastases, capsular invasion, Hashimoto’s

thyroiditis, TgAb or TPOAb level, and nodule number in

the primary lobe according to preoperative US were not

significantly different between groups. The rates of occult

contralateral thyroid carcinoma according to different

independent predictive factors are shown in Table 3.

Patients with multifocal benign nodules in the contralateral

lobe exhibited a high rate of occult contralateral carcinoma

compared with those with a single nodule (37.9 vs. 19.7 %,

respectively). Similarly, tumor size[5 mm and multifocal

PTMC in the primary lobe were also associated with a high

rate of occult contralateral carcinoma.

The multivariate analysis also revealed that multifocal-

ity of the primary carcinoma in the unilateral lobe

(p\ 0.001, odds ratio = 3.565), tumor size (p = 0.003,

odds ratio = 2.459), and the presence of multifocal benign

nodules in the contralateral lobe according to the preop-

erative assessment (p\ 0.001, odds ratio = 3292) were

independent predictors of occult contralateral carcinoma in

patients with clinically unilateral PTMC (Table 4).

Discussion

Although many treatment guidelines recommend that

patients with PTC[1 cm and patients with bilateral PTMC

according to the preoperative FNA results should undergo a

TT [13], the optimal treatment for unilateral PTMC

remains controversial, especially for patients with unilat-

eral PTMC and benign nodules in the contralateral lobe as

determined by US. Because the prognosis for patients

diagnosed with PTMC is highly favorable [14], it is

unknown whether clinicians should perform a TT for these

patients.

In a previous study, researchers divided PTMCs into

three different biological types that should be treated dif-

ferently, and they demonstrated that almost 95 % of

asymptomatic PTMC patients have type I, which encom-

passes incidentally detected, asymptomatic PTMCs that

require only nonsurgical observation, which is an attractive

alternative to surgery [15]. Moreover, the latest research

from Japan showed that active surveillance might be the

best choice for PTMC [16, 17]. In contrast, Wang et al.

[18] indicated that bilateral PTC presented with a more

Table 2 Univariate analysis showing postoperative clinicopatholog-

ical features associated with occult contralateral carcinoma in patients

with unilateral PTMC

Characteristics Contralateral papillary thyroid carcinoma

Positive (n = 100) Negative (n = 247) p

Tumor size 0.002

[5, B10 mm 76 (76 %) 145 (58.7 %)

B5 mm 24 (24 %) 102 (41.3 %)

Central lymph node metastases 0.949

Yes 28 (28.0 %) 70 (28.3 %)

No 72 (72.0 %) 177 (71.7 %)

Capsular invasion 0.078

Yes 38 (38.0 %) 70 (28.3 %)

No 62 (62.0 %) 177 (71.7 %)

Hashimoto’s thyroiditis 0.509

Yes 26 (26.0 %) 56 (22.7 %)

No 74 (74.0 %) 191 (77.3 %)

Carcinoma number in primary lobe \0.001

Single 62 (62.0 %) 209 (84.6 %)

Multifocala 38 (38.0 %) 38 (15.4 %)

a Defined as more than one malignant nodule in the same lobe as the

primary carcinoma by postoperative pathology

Table 3 Rate of occult contralateral thyroid carcinoma according to

different independent predictive factors

Factors Total patients Occult

contralateral

carcinoma

Rate (%)

n = 347 n = 100 28.9

Nodule number in contralateral lobe

Single 173 34 19.7

Multifocal 174 66 37.9

Tumor size

[5, B10 mm 221 76 34.4

B5 mm 126 24 19.0

Carcinoma number in primary lobe

Single 271 62 22.9

Multifocal 76 38 50.0
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advanced tumor stage and were associated with a shorter

disease-free survival than unilateral PTC, and they sug-

gested that bilateral PTC might exhibit worse biological

behavior and a higher incidence of the BRAF (V600E)

mutation. To identify a more appropriate treatment, further

investigation of any possible predictive factors associated

with contralateral carcinoma for patients with unilateral

PTMC is indispensable. In our study, 28.9 % of the 347

patients who were preoperatively identified as having

unilateral PTMC with benign nodule(s) in the contralateral

lobe had occult contralateral carcinoma. This incidence

rate was higher than the rate in other recently published

studies [9–11]. This difference might have occurred

because the patients in our study population all had benign

nodules in the contralateral lobe according to routine US

and did not have only unilateral PTMC preoperatively.

From our standpoint, we can identify specific types of

unilateral PTMCs that have a high risk of being con-

tralateral carcinoma, and we can perform a TT for those

high-risk cases rather than routinely performing a TT for

all patients. Finally, we determined that multifocal benign

nodules in the contralateral lobe according to preoperative

US, tumor size, and multifocal primary carcinoma lobe in

the postoperative pathological results were significant

predictive factors for the risk of an occult contralateral

carcinoma.

Among the preoperative indicators in our study, the

presence of more than one benign nodule in the con-

tralateral lobe according to US was significantly associated

with contralateral carcinoma. Previous studies by Korean

researchers determined that the presence of a likely benign

nodule in the contralateral lobe was a significant predictive

factor for the presence of an occult contralateral papillary

carcinoma [9, 11]. Moreover, our study showed that mul-

tifocal benign nodules in the contralateral lobe were an

independent risk factor for contralateral carcinoma.

Although Frates et al. [19] observed that the likelihood of

thyroid cancer per patient was independent of the number

of nodules, and Kwong et al. [20] reported that the

prevalence of clinically relevant thyroid nodules increases

with advancing age despite a decreased risk that such

nodules are malignant, we found that with preoperative

unilateral PTMC, an increase in the number of nodules in

the contralateral lobe was relevant to the increased risk of

malignancy. This phenomenon might be related to

intrathyroidal metastasis from a unilateral malignant focus,

which has been demonstrated by several studies [21–23].

Moreover, the postoperative pathological results revealed

that multifocality of the primary carcinoma was associated

with a very high odds ratio in the presence of occult con-

tralateral carcinoma, regardless of whether the multifocal

lesions displayed unfavorable features in preoperative US.

This finding is similar to the results of a study by Lee et al.

[10], in which multifocality in the ipsilateral lobe of the

primary cancer was found to help predict the possibility of

contralateral carcinoma. However, we should also consider

misdiagnoses by US evaluation and FNA biopsy because

incorrect interpretations might lead to a failure to recognize

a malignancy, including misidentifying cystic or calcified

nodal metastases for nodules in a multinodular thyroid,

mistaking diffusely infiltrative thyroid carcinomas and

multifocal carcinomas for benign disease, and failing to

recognize microcalcifications in PTC [24]. In a previous

report, the sensitivity of FNA biopsy for the diagnosis of

thyroid lesions was as low as the negative predictive value

of 66.3 %, particularly for small lesions [25]. Because

preoperative US is the most important indication for sur-

gery but is mainly based on the radiologist’s individual

subjective opinion, all clinicians should be aware of the US

features that are associated with a poor outcome, thus

leading to more appropriate treatment.

Eun et al. [11] reported that primary tumor size did not

predict contralateral carcinoma and demonstrated that the

absence of a well-defined margin in preoperative US was a

significant risk factor for a contralateral carcinoma. Pitt

et al. [12] also found that the risk of contralateral PTC is

unrelated to the size of the primary tumor for PTC C 1 cm;

the risk was 30 vs. 24 % for tumors C1 cm and \1 cm,

respectively (p = 0.43). In contrast, in our study, occult

contralateral papillary carcinoma was significantly more

frequent in patients with a tumor [0.5 cm according to

postoperative pathology, which is consistent with the

results of Lee et al. [9]. In addition, Ryu et al. [26] reported

that PTC primary tumor size was significantly associated

Table 4 Multivariate analysis of preoperative and postoperative clinicopathological features associated with occult contralateral carcinoma in

patients with unilateral PTMC

Factors B p value Exp (B) 95 CI for Exp (B)

Lower Upper

Multifocal benign nodule in the contralateral lobe 1.192 \0.001 3.292 1.915 5.660

Multifocal carcinomas in the primary lobe 1.271 \0.001 3.565 2.008 6.331

Tumor size by postoperative pathology 0.900 0.003 2.459 1.348 4.485

Exp (B) odds ratio, CI confidence interval
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with T and N stages in the AJCC TNM staging system,

which are independent predictors of multifocality and

bilaterality. It has also been reported that patients with a

tumor size[1 cm are more likely to have tumor recurrence

in a regional lymph node [27].

In recent years, an increasing number of researchers

have indicated that PTMC might be an over-treated

malignancy. Ito et al. [28] found that PTMC was not

associated with unacceptable characteristics regardless of

patient background and clinical characteristics, and it

would not be too late to perform surgical treatment after

subsequent signs of progression, such as tumor enlarge-

ment and novel nodal metastasis. Therefore, a unilateral

lobectomy or active observation in patients with a preop-

erative diagnosis of unilateral PTMC is more suitable than

conventional TT, which is associated with more compli-

cations such as recurrent laryngeal nerve injury and

hypoparathyroidism [29]. Considering that the rate of

contralateral carcinoma was only 19.7 % (34/173) for

patients with a single benign nodule in the contralateral

lobe in our study, and considering patient’ needs and other

extraneous factors [5], a TT is not mandatory and lobec-

tomy might be an alternative [30, 31]. When the postop-

erative pathology indicates high-risk features such as

multifocal carcinoma in the primary lobe, a thyroidectomy

is a safe and appropriate option [32]. In our opinion, the

patient’s considerations should not be ignored.

Conclusions

An occult contralateral carcinoma can be detected in only

19.7 % of PTMCs with a single nodule in the contralateral

lobe, but it is detected in 37.9 % of PTMCs with multifocal

nodules in the contralateral lobe. As postoperative clinical

pathological indicators, multifocal primary carcinomas in

the unilateral lobe and the pathological size of the primary

carcinoma are also useful for predicting the risk of occult

contralateral carcinoma. Consequently, to identify the

optimal procedure, the significant risk factors mentioned

above should be considered before surgery. In addition, the

preferences of low-risk patients should be considered.
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