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Abstract: Purpose: To analyze the risk factors for occult contralateral carcinoma in the patients with unilateral
thyroid papillary carcinoma (PTC). Methods: A retrospective review of the clinical data of PTC patients with total
thyroidectomy from September 2012 to September 2014 in Zhejiang Cancer Hospital, was conducted to estimate
the incidence of contralateral occult carcinoma of thyroid and to analyze the related risk factors. Results: A total of
300 patients with unilateral PTC were admitted in the present study. The rate of occult carcinoma in the contralat-
eral lobe of thyroid was 18.3% (55/300). Contralateral occult carcinoma was not significantly associated with age,
gender, the primary tumor size by ultrasonography and pathology, presence of Hashimoto’s thyroiditis, capsular
invasion, extraglandular extension, central lymph node metastasis, lateral cervical lymph node metastasis, or “be-
nign” nodules in the contralateral lobe. The univariate analysis revealed that contralateral occult carcinoma was
significantly increased in patients with multifocality of primary tumor (P=0.000). In multivariate analysis, mulifocality
of primary tumor was an independent predictive factor for occult carcinoma in the contralateral lobe of thyroid gland
(P=0.000, odds ratio=4.486). Conclusion: We demonstrated that the presence of mulifocality of primary tumor was
an independent predictive factor for contralateral occult carcinoma in patients with unilateral PTC. The prediction of
contralateral occult carcinoma in unilateral PTC according to pathological features, could be useful for determining
the optimal extent of surgery.
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Introduction

Papillary thyroid carcinoma (PTC) was a com-
mon malignant tumor, and the incidence of PTC
was increased rapidly in the last decade.
However, the surgical extent of unilateral PTC
remains controversy. Total thyroidectomy was
mostly performed for PTC >1 cm, but the man-
agement of microcarcinoma (diameter less
than 1 cm) has not reached consensus. The
presence of contralateral nodules in unilateral
PTC is common in clinical work, and the optimal
surgical extent of unilateral PTC remains a topic
of debate. The rate of occult carcinoma in con-
tralateral lobe ranged from 13 to 56% [1-5],
and the inadequate surgical extent will increase
the risk of local recurrence. It is worth further
study on the predictive factors for contralateral
occult carcinoma in unilateral PTCs. This retro-

spective analysis of the clinical data of patients
with unilateral PTC who received total thyroid-
ectomy, was conducted to investigate the inci-
dence, clinical characteristics and predictive
factors of contralateral occult carcinoma.

Materials and methods
Inclusion and exclusion criteria

The clinical data of 714 PTC patients who re-
ceived total thyroidectomy from September
2012 to September 2014 at the Department of
Head and Neck Surgery in Zhejiang Cancer
Hospital was reviewed. The information was
recorded as follow: age, gender, preoperative
ultrasound results, the distribution and size of
nodules, preoperative laboratory examination,
postoperative pathology and laboratory exami-
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Table 1. Demographic characteristics of 300 patients with unilateral papillary thyroid carcinoma

Negative Contralateral Positive Contralateral

Demographic Characteristics ; ) Total
Carcinoma Carcinoma
No. Of Patients 245 (81.7%) 55 (18.3%) 300
Age (y) 49.19+11.34 47.45+12.44 48.87+11.54
Gender (M/F) 46/199 16/39 62/238
Hashimoto’s Thyroiditis (Y/N) 43/202 7/48 50/250
Contralateral Lobe Nodules (Y/N) 217/28 49/6 266/34
Multifocality (Y/N) 46/199 28/27 74/226
Primary Tumor Size (cm) 0.98+0.67 1.14+1.17 1.01+0.85
Capsular Invasion (Y/N) 133/112 27/28 160/140
Extrathyroidal Extension (Y/N) 23/222 2/53 25/275
Central LNM (Y/N) 84/161 24/31 108/192
Lateral LNM (Y/N) 44/201 11/44 55/245

Abbreviations: y, year; M, male; F, female; Y, yes; N, no; LNM, lymph node metastasis.

nation. Sonographic characteristics for malig-
nancy were defined as microcalcification, not
circumscribed margins, marked hypoechogen-
icity, and taller than wide shape.

Inclusion criteria: (1) preoperative ultrasonog-
raphy (US) or fine needle aspiration (FNA) show-
ed definite PTC confined to only the unilateral
lobe of thyroid, without suspicious carcinoma
lesion in the contralateral lobe; (2) initial treat-
ment in our hospital; (3) bilateral thyroidecto-
my; (4) postoperative pathology with PTC.

Exclusion criteria: (1) benign lesions and other
types of thyroid malignancy; (2) initial treat-
ment in other hospitals; (3) patients who receiv-
ed radiofrequency ablation; (4) preoperative US
or FNA prompted bilateral suspicious or malig-
nant nodules; (5) intraoperative frozen section
or postoperative pathology suggested the intra-
thyroidal dissemination of tumor.

Pathological diagnosis

The samples were tested by intraoperative fro-
zen section and postoperative routine patholo-
gy. The specimens after surgery were routinely
sectioned every 3 mm. The pathologic features
of primary tumor were recorded as follow:
tumor size, multifocality, presence of Hashi-
moto’s thyroiditis, presence of capsular inva-
sion, extraglandular extension, and central or
lateral lymph node metastasis. Multifocality
was defined as more than one cancer focus in
the ipsilateral lobe of the primary tumor.
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Statistical analysis

SPSS version 21.0 software (SPSS, Inc, Chica-
go, IL) was used for statistical analysis. Un-
ivariate analyses for the associations between
contralateral occult carcinoma and clinic-path-
ologic factors were performed using Pearson’s
chi-square test or Fisher’'s exact test. Binary
logistic regression test was used for multivari-
ate analysis of statistically significant variables
from the univariate analysis. Statistical signifi-
cance was defined as a P value less than 0.05.

Results

According to the inclusion criteria, a total of
300 patients with unilateral PTC were enrolled
in our study, consisting of 62 males and 238
females, with an average age of 48.87+11.54
years. All patients underwent total thyroidecto-
my plus ipsilateral or bilateral central lymph
node dissection (level VI). Lateral neck lymph
node dissection (level I, I, IV and V) was per-
formed in 55 (18.3%) patients. Hashimoto's
thyroiditis was found in 50 (16.7%) patients.
“Benign” nodules in the contralateral lobe were
detected in 266 (88.7%) patients by preopera-
tive US. The incidence of capsular invasion and
extrathyroidal extension was 53.3% (160/300)
and 8.3% (25/300), respectively. The rate of
central and lateral cervical lymph node me-
tastasis was 36.0% (108/300) and 18.3%
(55/300), respectively. The rate of cervical
lymph node metastasis in patients with primary
tumor size <1 cm and >1 cm was 29.1%
(60/206) and 66.0% (62/94), respectively
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Table 2. Univariate analysis: clinic-pathologic factors in relation to contralateral occult carcinoma in

300 unilateral PTC patients

Demographic characteristics Negative .contralateral Positive cpntralateral P
occult carcinoma (n=245) occult carcinoma (n=55) value

Mean of Age (year) 49.19+11.34 47.45+12.44 0.314
<45 74 21 0.250
>45 171 34

Gender
Male 46 16 0.088
Female 199 39

Hasimoto’s Thyroiditis
No 202 48 0.386
Yes 43 7

Contralateral Nodules
No 28 6 0.913
Yes 217 49

Nodule size in the contralateral lobe by US (cm) 0.97+1.04 1.11+1.13 0.385
<0.5 81 18 0.574
0.5-1 91 17
>1 73 20

Primary tumor size by US (cm) 1.22+0.94 1.54+1.34 0.101
<1 140 29 0.551
>1 105 26

Multifocality of Primary Tumor
No 199 27 0.000
Yes 46 28

Primary Tumor Size by Pathology (cm) 0.98+0.76 1.14+1.17 0.355
<0.5 87 21 0.709
0.5-1 82 16
>1 76 18 0.805

Capsular Invasion
No 112 28 0.485
Yes 133 27

ETE
No 222 53 0.261
Yes 23 2

C-LNM
No 161 31 0.192
Yes 84 24

[-LNM
No 201 44 0.724
Yes 44 11

Abbreviations: US, ultrasonography; ETE, extrathyroidal extension; c-LNM, central lymph node metastasis; I-LNM, lateral lymph

node metastasis.

(P=0.000). The proportion of patients with
occult contralateral carcinomas was 18.3%
(55/300). In patients with contralateral occult
carcinoma, the median size of primary tumor
and occult contralateral tumor was 0.7 cm
(range, 0.2-7.0 cm) and 0.2 cm (range, 0.1-0.7
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cm), respectively. Of the 55 patients with occult
contralateral carcinoma, 7 (12.7%) cases were
complicated with Hashimoto’s thyroiditis, 49
(89.1%) with contralateral “benign” nodules, 28
(50.9%) with mulifocality of primary tumor, 27
(49.1%) with capsular invasion, 2 (3.6%) with
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Table 3. Multivariate logistic regression analysis of the risk
factors of contralateral occult carcinoma in 300 patients

with unilateral PTC

(55/300). Therefore, more attention
should be paid to the presence of
contralateral occult carcinoma in

Variables B (SE) Pvalue Exp (B)

Lower

95% CI Exp (B)
Upper

patients with unilateral PTC. In this
study, there was no significant asso-

Multifocality 1.501(0.315) 0.000 4.486 2.418 8.325

Constant -1.997 (0.205)

ciation between clinic-pathological
characteristics (e.g. age, gender, pri-

Abbreviations: B, beta; SE, standard error; Exp (B), odds ratio; Cl, confi-

dence interval.

extraglandular extension, 24 (43.6%) with ipsi-
lateral central lymph node metastasis, and 11
(20.0%) with lateral neck lymph node metasta-
sis (Table 1).

The univariate analysis revealed that the rate of
contralateral occult carcinoma was significantly
increased in patients with the presence of mul-
tifocality in primary tumor (37.8% vs. 11.9%,
P=0.000) (Table 2). In multivariate analysis,
the multifocality of primary tumor was an inde-
pendent risk factor for contralateral occult
carcinoma in patients with unilateral PTC
(P=0.000, odds ratio=4.486) (Table 3).

Discussion

The optimal treatment of unilateral PTC has
been controversial, and the principle of domes-
tic and foreign experts has gradually become
the consensus of individualized treatment acc-
ording to prognostic factors of tumor. Bilimoria
et al. demonstrated that total thyroidectomy
resulted in lower recurrence rates and improved
survival for PTC 21 cm compared with lobecto-
my, with no impact on recurrence or survival for
PTC <1 cm [6]. After a long-term follow-up,
Noguchi et al. reported that total thyroidectomy
was unnecessary for papillary thyroid microcar-
cinoma (PTMC) even it could be fatal [7]. Based
on the guidelines of American Thyroid Associa-
tion (ATA), total thyroidectomy was recommend-
ed for thyroid cancer with a diameter greater
than 1 cm, the contralateral nodules, regional
or distant metastasis, history of head and neck
radiotherapy, and family history of differentiat-
ed thyroid cancer [8]. The optimal extent of sur-
gical resection in cases with preoperative uni-
lateral PTMC remains a topic of debate.

In previous literatures, the incidence of occult
carcinoma in the contralateral lobe of thyroid
was 13-56% [1, 3-5]. In our study, the incidence
of contralateral occult carcinoma was 18.3%

11975

mary tumor size, capsule invasion,
extraglandular extension and lymph
node metastasis) and contralateral
occult carcinoma (Table 2), which
was consistent with previous literature reports
4,9, 10].

One approach to deciding which patients with
preoperative unilateral PTC should receive total
thyroidectomy is the use of ultrasound imaging
to make sure the contralateral lobe with evi-
dent disease. Ultrasound characteristics with
respect to malignancy include microcalcifica-
tions, hypoechoic features, increased nodular
vascularity, infiltrative margins, and nodules
that appear taller than wide on transverse view
[11]. Lee et al. asserted that the presence of a
probably benign nodule in the contralateral
lobe by preoperative US occurred in 71.8% of
patients with occult contralateral carcinoma
and it was an independent predictive factor for
contralateral occult carcinoma in patients with
unilateral PTMC [12]. In the present study, there
were 266 (88.7%) patients with “benign” nod-
ules in the contralateral lobe by preoperative
US, and 18.4% (49/266) were confirmed with
contralateral occult microcarcinoma by pathol-
ogy. Of 34 patients with absence of obvious
nodules in the contralateral lobe, 6 (17.6%)
cases were eventually diagnosed with occult
PTMC. However, our results revealed that the
presence of contralateral “benign” nodules by
preoperative US was not associated with the
presence of contralateral occult carcinoma
(P=0.913).

The rate of missed lesions in contralateral lobe
was 4.7% for PTCs and 5.5% for PTMCs by the
preoperative evaluation [10]. In a previous
study, the rate of PTC misdiagnosis as a benign
nodule on US and FNA was reported as 3.9%
[13]. Therefore, the association between preop-
erative US features and the presence of occult
contralateral carcinoma was important in order
to determine which patients with preoperative
unilateral PTC should receive total thyroidecto-
my. However, our results showed that the pres-
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ence of occult contralateral carcinoma app-
eared to be unrelated to the size of primary
tumor or nodules in the controlateral lobe by
preoperative US. This result may be caused by
the inaccurate location of occult malignant
nodule by US as multiple lesions in controlat-
eral lobe. Moreover, the occult carcinoma
sometimes belonged to a small proportion of
the “benign” nodules in the contralateral lobe
and the actual size could not be measured by
preoperative US. However, considering to the
probable multiple lesions in the contralateral
lobe and the difficulty of intraoperative location
by frozen section, total thyroidectomy was usu-
ally performed for patients with unilateral thy-
roid carcinoma concomitant with contralateral
nodules [14].

The relationship between the size of primary
tumor by pathology and the presence of contra-
lateral occult carcinoma remains controversy
[4, 10]. In the present study, the rate of occult
contralateral carcinoma in patients with prima-
ry tumor size <0.5 cm, 0.5-1.0 cm and >1 cm,
was 19.4% (21/108), 16.3% (16/98), and
19.1% (18/94), respectively. The incidence of
occult contralateral carcinoma had no differ-
ence between patients with primary PTC >1 cm
and those <1 cm (19.1% vs. 18.0%, P=0.805)
as same between patients with primary PTMC
>0.5 cm and those <£0.5 cm (16.3% vs. 19.4%,
P=0.709). These results demonstrated that the
size of the primary tumor by pathology could
not predict the risk of the contralateral occult
carcinoma, which was similar to the report by
Grigsby et al. [3]. Although this is not enough to
directly recommend total thyroidectomy, pati-
ents should be fully informed the possibility of
contralateral occult carcinoma before surgery.

The multifocality was defined as more than 1
tumor focus located in the ipsilateral lobe of
the primary tumor [4]. As PTC has the high inci-
dence for multiple lesions and the consequent
of contralateral occult carcinoma, most surgi-
cal physicians tend to total thyroidectomy, even
for PTMC [3, 15-18]. In our study, the rate of
multifocality in primary tumor was 24.7%
(74/300) and 37.8% (28/74) of these patients
suffered contralateral occult carcinoma. More-
over, our results showed the significant associ-
ation between multifocality of the primary
tumor in ipsilateral lobe and occult carcino-
ma in contralateral lobe (37.8% vs. 11.9%,
P=0.000). And the presence of multifocality in
primary tumor was an independent predic-
tive factor of contralateral occult carcinoma
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(P=0.000, odds ratio=4.486), which was simi-
lar to other previous reports [4, 9, 19]. Shattuck
et al. noted that multifocal tumors in PTC had
independent origins, which provided theoreti-
cal support for the appropriateness of bilateral
thyroidectomy and radioablation of remaining
tissue [20].

A major limitation of this study is the possible
bias inherent in a retrospective review of a pro-
spectively collected database. As the lack of
long-term follow-up results, the prognostic impli-
cation of occult contralateral carcinomas needs
to be further evaluated. As genetic or immuno-
histochemical biomarkers of thyroid cancer
were not routinely detected, the relationship
between biomolecular markers (e.g. BRAF
V600E) and occult contralateral carcinomas
remains uncertain.

Conclusions

In patients with unilateral PTC, there were no
significant associations between clinic-patho-
logical characteristics and contralateral occult
carcinoma. However, the multifocality of prima-
ry tumor in the ipsilateral lobe was an indepen-
dent predictive factor for occult carcinoma in
contralateral lobe. Currently, the presence of
“benign” nodules in contralateral lobe detected
by preoperative US was not considered as a
risk factor of contralateral occult carcinoma,
which should be further tested by large series
of studies. The prediction of contralateral
occult carcinoma in unilateral PTC using patho-
logical features could be useful for determining
the optimal extent of surgery.

Acknowledgements

This work was supported by grants from Zhe-
jiang Provincial Natural Science Foundation
(Y15H160031). We thank for our colleagues in
Department of Head and Neck Surgery at
Zhejiang Cancer Hospital for helpful sugges-
tions and their excellent technical assistance.

Disclosure of conflict of interest

None.

Address correspondence to: Jinbiao Shang, De-
partment of Head and Neck Surgery, Zhejiang
Cancer Hospital, Hangzhou 310022, China. E-mail:
shangjb@zjcc.org.cn

Int J Clin Exp Pathol 2016:9(11):11972-11977



Contralateral occult carcinoma in unilateral papillary thyroid carcinoma

References

(1]

(2]

(3]

(4]

(5]

(6]

(7]

(8]

(9]

(10]

[11]

Pasieka JL, Thompson NW, MclLeod MK,
Burney RE and Macha M. The incidence of bi-
lateral well-differentiated thyroid cancer found
at completion thyroidectomy. World J Surg
1992; 16: 711-716; discussion 716-717.
Schonberger J, Marienhagen J, Agha A,
Rozeboom S, Bachmeier E, Schlitt H and Eilles
C. Papillary microcarcinoma and papillary can-
cer of the thyroid <or=1 cm: modified definition
of the WHO and the therapeutic dilemma.
Nuklearmedizin 2007; 46: 115-120; quiz
N141-112.

Grigsby PW, Reddy RM, Moley JF and Hall BL.
Contralateral papillary thyroid cancer at com-
pletion thyroidectomy has no impact on recur-
rence or survival after radioiodine treatment.
Surgery 2006; 140: 1043-1047; discussion
1047-1049.

Pitt SC, Sippel RS and Chen H. Contralateral
papillary thyroid cancer: does size matter? Am
J Surg 2009; 197: 342-347.

Hirsch D, Levy S, Tsvetov G, Shimon | and
Benbassat C. Total versus hemithyroidectomy
for small unilateral papillary thyroid carcino-
ma. Oncol Lett 2014; 7: 849-853.

Bilimoria KY, Bentrem DJ, Ko CY, Stewart AK,
Winchester DP, Talamonti MS and Sturgeon C.
Extent of surgery affects survival for papillary
thyroid cancer. Ann Surg 2007; 246: 375-381;
discussion 381-374.

Noguchi S, Yamashita H, Murakami N,
Nakayama |, Toda M and Kawamoto H. Small
carcinomas of the thyroid. A long-term follow-
up of 867 patients. Arch Surg 1996; 131: 187-
191.

Cooper DS, Doherty GM, Haugen BR, Kloos RT,
Lee SL, Mandel SJ, Mazzaferri EL, Mclver B,
Sherman SI, Tuttle RM; American Thyroid
Association Guidelines Taskforce. Manage-
ment guidelines for patients with thyroid nod-
ules and differentiated thyroid cancer. Thyroid
2006; 16: 109-142.

Koo BS, Lim HS, Lim YC, Yoon YH, Kim YM,
Park YH and Rha KS. Occult contralateral car-
cinoma in patients with unilateral papillary thy-
roid microcarcinoma. Ann Surg Oncol 2010;
17: 1101-1105.

Lee KJ, Cho YJ, Kim JG and Lee DH. How many
contralateral papillary thyroid carcinomas can
be missed? World J Surg 2013; 37: 780-785.
Moon WJ, Jung SL, Lee JH, Na DG, Baek JH,
Lee YH, Kim J, Kim HS, Byun JS, Lee DH,
Thyroid Study Group KSoN, Head and Neck R.
Benign and malignant thyroid nodules: US dif-
ferentiation-—-multicenter retrospective study.
Radiology 2008; 247: 762-770.

11977

[12]

[14]

(16]

[17]

(19]

[20]

Lee YC, Eun YG, Sohn YM, Rhee SY, Hong IK,
Chon S, Oh SJ and Kim DY. Predictive factors
for occult contralateral carcinoma in patients
with unilateral papillary thyroid microcarcino-
ma by preoperative ultrasonographic and
pathological features. World J Surg 2015; 39:
1736-1741.

Ito Y, Higashiyama T, Takamura Y, Miya A,
Kobayashi K, Matsuzuka F, Kuma K and
Miyauchi A. Long-term follow-up for patients
with papillary thyroid carcinoma treated as be-
nign nodules. Anticancer Res 2007; 27: 1039-
1043.

American Thyroid Association (ATA) Guidelines
Taskforce on Thyroid Nodules and Differen-
tiated Thyroid Cancer, Cooper DS, Doherty GM,
Haugen BR, Kloos RT, Lee SL, Mandel SJ,
Mazzaferri EL, Mclver B, Pacini F, Schlumberger
M, Sherman SI, Steward DL and Tuttle RM.
Revised American Thyroid Association man-
agement guidelines for patients with thyroid
nodules and differentiated thyroid cancer.
Thyroid 2009; 19: 1167-1214.

Chow SM, Law SC, Chan JK, Au SK, Yau S and
Lau WH. Papillary microcarcinoma of the thy-
roid-Prognostic significance of lymph node me-
tastasis and multifocality. Cancer 2003; 98:
31-40.

Miccoli P, Minuto MN, Ugolini C, Panicucci E,
Berti P, Massi M and Basolo F. Intrathyroidal
differentiated thyroid carcinoma: tumor size-
based surgical concepts. World J Surg 2007;
31: 888-894.

Kucuk NO, Tari P, Tokmak E and Aras G.
Treatment for microcarcinoma of the thyroid-
-clinical experience. Clin Nucl Med 2007; 32:
279-281.

Mazeh H, Samet Y, Hochstein D, Mizrahi |, Ariel
I, Eid A and Freund HR. Multifocality in well-
differentiated thyroid carcinomas calls for total
thyroidectomy. Am J Surg 2011; 201: 770-775.
Connor MP, Wells D and Schmalbach CE.
Variables predictive of bilateral occult papillary
microcarcinoma following total thyroidectomy.
Otolaryngol Head Neck Surg 2011; 144: 210-
215.

Shattuck TM, Westra WH, Ladenson PW and
Arnold A. Independent clonal origins of distinct
tumor foci in multifocal papillary thyroid carci-
noma. N Engl J Med 2005; 352: 2406-2412.

Int J Clin Exp Pathol 2016:9(11):11972-11977



