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Background: Whether thyroid lobectomy alone is a sufficient treatment for papillary thyroid microcarcinoma (PTMC) remains
controversial. The aim of this study is to evaluate the predictive factors for incidental contralateral carcinoma in patients confirmed
of unilateral PTMC preoperatively.

Methods: Between January 2007 and December 2009, 393 patients underwent thyroid surgery for unifocal and unilateral PTMC
preoperatively at Pusan National University Hospital. A total thyroidectomy with central neck dissection was routinely performed
for these patients during this study period.

Results: Among the 393 cases in the cohort, 77 patients (19.6%) had incidental PTMC in the contralateral lobe. In patients with inci-
dental contralateral carcinoma, there was higher prevalence in extrathyroid extension, occult ipsilateral carcinoma, pathologic
Hashimoto’s thyroiditis, and central lymph node metastasis compared to those without contralateral carcinoma. The mean tumor
size also increased in patients with contralateral carcinoma. Multivariate logistic regression showed that extrathyroid extension (P =
0.049), occult ipsilateral carcinoma (P < 0.001), pathologic Hashimoto's thyroiditis (P = 0.038), and central lymph node metastasis
(P = 0.002) were predictive factors for incidental contralateral carcinoma.

Conclusion: In conclusion, multifocality in the ipsilateral lobe, central lymph node metastasis, extrathyroid extension, and Hashi-
moto’s thyroiditis is associated with the presence of contralateral carcinoma. Thus, if these factors are found by preoperative and/or
postoperative evaluation, total thyroidectomy or completion thyroidectomy is necessary for the treatment of PTMC. (Endocrinol

ORIGINAL ARTICLE

Metab 27:194-199, 2012)
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INTRODUCTION

Papillary thyroid microcarcinoma (PTMC), as s specific subtype
of papillary thyroid carcinoma (PTC), which is defined by the World
Health Organization as a papillary carcinoma measured at 10 mm
or less in its maximal diameter [1]. Recently, technological improve-
ment and widespread use of ultrasonography (US) has helped to
identify smaller nodule and routine US-guided fine needle aspira-
tion biopsy (FNAB) for this nodule has facilitated the diagnosis of
PTMC. So the incidence of PTMC has increased rapidly [2,3]. PTMC

is usually slowly growing and has an excellent prognosis [4,5], so

conservative treatment such as unilateral lobectomy has been ad-
vocated for some patients with these tumors. However locoregional
recurrence has been reported in these patients [6,7] and rare cases
distant metastasis have also reported [8].

So the management of PTMC remains controversial [9,10]. Recent
consensus guidelines by American Thyroid Association (ATA)
Guidelines Taskforce on Thyroid Nodules and Differentiated Thy-
roid Cancer [11] recommend that lobectomy alone may be suffi-
cient treatment for small (< 1 cm), low-risk, unifocal, and intrathy-
roidal papillary carcinoma. They classify low risk lesions as those

with no lymphovascular invasion or no evidence of more aggressive

Received: 7 March 2012, Accepted: 8 May 2012

Corresponding author: Sang Soo Kim

Division of Endocrinology and Metabolism, Department of Internal Medicine,
Pusan National University Hospital, 179 Gudeok-ro, Seo-gu, Busan 602-739, Korea
Tel: +82-51-240-7228, Fax: +82-51-254-3127, E-mail: drsskim7@gmail.com

% This work was supported by clinical research grant from Pusan National University
Hospital (2012).

http://www.enm-kes.org

Copyright © 2012 Korean Endocrine Society

This is an Open Access article distributed under the terms of the Creative Commons
Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/3.0/)
which permits unrestricted non-commercial use, distribution, and reproduction in any
medium, provided the original work is properly cited.



Contralateral Carcinoma in PTMC

cellular variants on histologic studies. This recommendation is
based, among other considerations, on the risk of contralateral dis-
ease [12]. In these patients with PTMC treated by lobectomy, com-
pletion thyroidectomy is considered if the risk of PTC in the con-
tralateral lobe was substantial.

The aim of this study was to evaluate any possible predictive fac-
tors for incidental contralateral carcinoma in patients confirmed of
unifocal and unilateral PTMC preoperatively, then to find out the
perioperative factors we could recommend to undergo total thyroid-

ectomy rather than lobectomy in the patients with PTMC.

MATERIALS AND METHODS

1. Patients

Between January 2007 and December 2009, 428 patients under-
went thyroid surgery for unilateral PTMC, confirmed to the unifo-
cal and unilateral lobe and no evidence of PTC in the contralateral
lobe by preoperative US or FNAB at Pusan National University Hos-
pital. The FNAB to diagnose thyroid malignancy was mainly per-
formed in the nodule with ultrasonographic features for suspicious
thyroid malignancy such as hypoechogenicity or markedly hypoecho-
genicity, ill-defined margin, presence of calcification and taller than
wide shape. Two surgeons had performed thyroid surgeries during
this period. A bilateral central compartment neck dissection was
routinely performed during the total thyroidectomy. Of the 428 pa-
tients, three patients underwent unilateral lobectomy so they were
excluded. In addition, 32 patients were excluded due to following
reasons: patients with other coexisting pathologic findings (n = 4;
Hiurthle cell adenoma [n = 2], follicular adenoma [n = 1], and follic-
ular carcinoma [n = 1]); patients with previous thyroid drug history
(n = 13) or unavailable preoperative thyroid stimulating hormone
(TSH) (n = 15), to establish the effect of TSH on multifocal disease
of PTC. Finally 393 patients with unilateral PTMC preoperatively
confirmed were available for this study. Central neck dissection was
performed in 390 patients (99.2%) of the patients finally enrolled.

The TSH level was checked within 3 months before surgery and
was determined by immunoradiometric assay (Coat-ACount, TSH
IRMA,; Diagnostic Products Co., Los Angeles, CA, USA). The ana-
lytical sensitivities of the assay for TSH were 0.03 mIU/L and the
intra-assay coefficients of variation ranged 1.9-5.8%. Normal refer-
ence ranges for TSH were 0.4-5.0 mL/L. Pathologic Hashimoto’s
thyroiditis was defined as the presence of diffuse plasma and lym-

phocytic cell infiltration, oxyphilic cells, the formation of lymphoid
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follicles, and reactive germinal centers. However, a peritumor in-
flammatory response was not considered Hashimoto’s thyroiditis.
The pathologic specimens after total thyroidectomy were routinely
sectioned every 3 mm and were stained with hematoxylin and eo-
sin for histopathologic examination. Multifocal disease was defined
as more than one tumor focus in the ipsilateral or contralateral lobe
of the primary tumor.

Informed consent was obtained from each participant at the time
of surgery. This retrospective review protocol was approved by the

Institutional Review Board at Pusan National University Hospital.

2. Statistical analysis

Statistical analyses were performed using SPSS version 15.0 (SPSS
Inc., Chicago, IL, USA). All data are expressed as mean + SD. Inde-
pendent two-sample t-test was used to compare two independent
groups. Pearson’s X test was performed to analyze categorical data
as appropriate. Factors related to incidental contralateral carcinoma
were analyzed using multivariate logistic regression according to
the procedure “Enter.” Multivariate model for incidental contralat-
eral carcinoma was adjusted for age, sex, preoperative TSH level,
tumor size, extrathyroid extension, lymphvascular invasion, ipsilat-
eral multifocality, coexsisting Hashimoto’s thyroiditis, and central
lymph node (LN) metastasis as independent variables. Predicted
probability of incidental contralateral carcinoma was assessed by
logistic regression and calculated by the following formula:

Predictive probability =1 /{1 + Exp [-(a0 + alX1 + a2X2 + a3X3

+ a4X4)]},

where Exp represents exponent, a0 is the intercept estimate, al-4
is the estimate of clinicopathologic variables, and X is the point of
clinicopathologic variables. The cut-off values of the point score
for predicting incidental contralateral carcinoma was calculated us-
ing the receiver operating characteristics (ROC) curve. Subsequently,
the sensitivity and specificity of this cut-off value were estimated.

A Pvalue of less than 0.05 was considered statistically significant.

RESULTS

1. Patient characteristics

The cohort included 53 men and 340 women with ages ranging
20-77 (mean age, 48.0 £ 10.7 years). The mean tumor size was 0.64
+ 0.23 c¢m in the patients with PTMC. The pathological extrathy-
roid extension, LN metastasis, and lymphovascular invasion was

found in 44.8%, 40.7%, and 1.0% of the analyzed patients, respec-
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tively. With regard to LN metastasis, central LN involvement com-
prised 38.9% (n = 153 of 393), whereas lateral LN involvement com-
prised 9.7% (n = 38 of 354) of the total patients. No subject was ini-
tially diagnosed with distant metastasis. Of the 393 cohort cases,
116 patients (29.3%) had multifocality on tissue pathology. Accord-
ing to the American Joint Committee on Cancer/Union Internatio-
nale Contre le Cancer pathologic tumor-node-metastasis classifica-
tion, there were 218 patients with stage I (555%), 150 with stage III
(38.2%), and 25 with stage IV disease (6.3%).

2. Clinical/pathologic characteristics according to contralateral
carcinoma

The clinical and pathologic parameters of this study cohort are

Table 1. Clinicopathological factors according to incidental contralateral carci-
noma

Contralateral ~ Contralateral

Variable carcinoma(+) carcinoma(-) P value
(n=177) (n =316)

Age (yr) 468 £ 105 488 £ 107 0.252
Female gender 68(88.3) 272 (86.1) 0.607
TSH (mlU/L) 177 £127 201 £ 268 0.236
Tumor size (cm) 0.70 £ 0.21 0.63 £ 0.23 0.008*
Extrathyroid extension 44(57.1) 132(41.8) 0.015*
Lymphovascular invasion 2(2.6) 2(0.6) 0.175
Occult ipsilateral multifocality 37(48.1) 39(12.3) <0.001"
Coexisting Hashimoto's 14(18.2) 26(8.2) 0.010*
thyroiditis

Central LN metastasis 46(59.7) 107(33.9) <0.001"

Huh JE, et al.

summarized in Table 1; the patients were divided into those with
contralateral carcinoma and those without contralateral carcinoma.
Seventy-seven patients (19.6%) had incidental papillary carcinoma
in the contralateral lobe. Higher prevalence in extrathyroid exten-
sion, occult ipsilateral carcinoma, pathologic Hashimoto’s thyroid-
itis and central LN metastasis was noted compared to those with-
out contralateral carcinoma. The mean tumor size was also in-
creased in the patients with contralateral carcinoma (0.70 + 0.21 vs.
0.63 + 0.23 without contralateral carcinoma, P = 0.008). There were
no differences in age, gender, preoperative TSH level and lympho-

vascular invasion between 2 groups.

3. Predictive factors for incidental contralateral carcinoma
Multivariate logistic regression showed that extrathyroid exten-

sion (P = 0.049), occult ipsilateral carcinoma (P < 0.001), pathologic

Table 3. Estimate and point clinicopathological characteristics for incidental
contralateral carcinoma

Variable Characteristic ~ Point  Estimate P value
Intercept -2.293
Extrathyroid extension Absence 0
Presence 1 0.590 0.049
Occult ipsilateral Absence 0
multifocality
Presence 1 1.892 < 0.001
Coexisting Hashimoto's Absence 0
thyroiditis Presence 1 0.881 0.038
Central LN metastasis Absence 0
Presence 1 0.898 0.002

Values are expressed as mean & SD or frequency (%). P values were analyzed
by independent two-sample t-test between 2 independent groups.

*P < 0.05;"P < 0.001 differences between 2 groups.

LN, lymph node; TSH, thyroid stimulating hormone.

Table 2. Prognostic factors for incidental contralateral carcinoma

To calculate the predicted probability of incidental contralateral carcinoma, the
estimate and P value were estimated with 4 clinicopathological variables selected
by multiple logistic regression analysis.

LN, lymph node.

Variable Category OR 95% Cl P value
Age (yr) > 45vs. < 45 0.763 0.319-1.823 0.542
Gender Male vs. Female 0.608 0.330-1.119 0.110
TSH(mIUAL) =25vs. <25 1.034 0.536-1.997 0.920
Tumor size (cm) >05vs. =05 0.825 0.433-1.573 0.560
Extrathyroid extension Presence vs. Absence 1.824 1.002-3.248 0.049*
Lymphovascular invasion Presence vs. Absence 1.682 0.205-13.780 0.628
Occult ipsilateral multifocality Presence vs. Absence 6.635 3.638-12.102 <0.001"
Coexisting Hashimoto's thyroiditis Presence vs. Absence 2414 1.052-5.538 0.038*
Central LN metastasis Presence vs. Absence 2455 1.387-4.346 0.002*

P values were analyzed using multivariate logistic regression according to the procedure “Enter.”

*P < 0.05;'P < 0.001 presence vs. absence of each variables.

Cl, confidence interval; LN, lymph node; OR, odds ratio; TSH, thyroid stimulating hormone.
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Fig. 1. Receiver-operating characteristics curves for paint score associated with
incidental contralateral carcinoma.

Hashimoto’s thyroiditis (P = 0.038), and central LN metastasis (P =
0.002) were predictive for the incidental contralateral carcinoma
(Table 2). Age, gender, size, and lymphovascular invasion were not
associated with the presence of incidental carcinoma in contralat-
eral lobe. Four clinicopathological parameters (extrathyroid exten-
sion, occult ipsilateral multifocality, coexisting Hashimoto’s thy-
roiditis, and central LN metastasis), selected by logistic regression
analysis, were used to evaluate the risk of incidental contralateral
carcinoma and the estimate and point of each characteristic are
shown in Table 3. We constructed ROC curves using these data
(Fig. D. The integrated ROC curve expressed an important sensitiv-
ity (67.5%), specificity (73.1%), and area under the curve (0.759). The
predictive probability of incidental contralateral metastasis at this

point was 0.31.

DISCUSSION

In this study, the operation method such as total thyroidectomy
and central neck dissection were routinely performed in the same
manner in most PTMC during study period. Throughout the ho-
mogenous study patients, we could derive the result that patients
who had multifocal tumor in the ipsilateral lobe, coexisting Hashi-
moto’s thyroiditis, extrathyroid extension of primary tumor and
central LN metastasis have the possibility of having additional con-
tralateral cancer.

The reported rates of contralateral PTC discovered in completion
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thyroidectomy or total thyroidectomy specimens ranges 13-56%
[13,14]. For PTMC, up to 40% of patients have been reported to have
contralateral carcinoma at the time of histological review, but these
incidence show a considerable difference according to study popu-
lation [14,15]. In our results, 19.6% of PTMC had contralateral carci-
noma and this incidence is consistent with previous study restricted
to those with preoperatively unilateral confined PTMC [16].

Multifocality is defined as more than one cancerous lesion can be
located in the ipsilateral lobe only. Some previous studies reported
similar findings to our study that ipsilateral multifocal disease was
the predictive factor for contralateral cancer in PTMC [16]. But the
relation between multifocality and LN metastasis or recurrence is
controversial. Several studies reported that multifocal disease was
significant factors for recurrence in PTC [15]. But other studies re-
ported that there was no significant association between multifo-
cality and LN metastasis or recurrence [17]. One explanation for this
observation is that multifocality most often is the result of the de-
velopment of multiple independent tumors and not a manifestation
of intraglandular dissemination, as demonstrated by recent molec-
ular investigations of multifocal PTC [17-20]. Each of the different
microtumors seems to have the limited growth potential. But to
evaluate the prognostic effect of multifocality, it is considered that
the other further long-term studies may be necessary.

In the previous reports, other multiple factors have been shown
to predict the contralateral cancer. Positive LN metastasis at the ini-
tial operation had been associated with PTC in remaining lobe [21,
22]. In addition, the infiltrations of thyroid capsule have been linked
to bilateral PTC [22]. But these reported were conducted from PTC.
Our results for PTMC are consistent with these reports, and extra-
thyroid extension and central LN metastasis are predictive factors
for contralateral cancer. In addition, the strengths of this study dif-
ferent from similar studies are that this study had more large num-
ber of patients. The operations were performed in the same man-
ner such as routine total thyroidectomy and central LN dissection
during short term period. Thus, more accurate prevalence of inci-
dental contralateral carcinoma could be achieved and more reliable
results were acquired regarding the predictive factors for contralat-
eral tumors.

Interestingly, in our study the presence of Hashimoto’s thyroiditis
was also a significant predictive factor for the presence of contra-
lateral PTC. Patients with Hashimoto’s thyroiditis are believed to be
at higher risk for PTC compared with patients without Hashimoto’s

thyroiditis [23]. A few previous reports have shown that the cases
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of PTC coexisted with Hashimoto’s thyroiditis are more multicen-
tric than those without Hashimoto’s thyroiditis [24]. And Kim et al.
[25] reported that multifocality and bilaterality are more frequent
with the coexistence of Hashimoto’s thyroiditis and PTC including
PTMC, consistent with our results. The pathogenesis and the prog-
nosis of the coexistence of PTC and Hashimoto’s thyroiditis remain
controversial. But Hashimoto's thyroiditis might represent the host
immune response to preexisting PTC; PTC might be induced or
triggered by preexisting Hashimoto’s thyroiditis, and a common
mechanism, such as imbalance between apoptotic/antiapoptotic
pathways, may be involved in the two diseases [26]. Previous stud-
ies have reported that chronic inflammation responses such as
those associated with autoimmune thyroiditis might act as carcino-
gens [27] or rearranged in transformation/PTC oncogene that is
known to be highly specific to PTC might be expressed in Hashi-
moto’s thyroiditis [28]. Chronic inflammatory change may occur in
the whole thyroid gland with multifocal foci, so increase the inci-
dence of multifocality and contralateral cancer.

In this study, the scores of each clinical variable for predicted
probability of contralateral carcinoma were selected by logistic re-
gression analysis. Findings suggesting absence of contralateral car-
cinoma were scored as 0, while those indicating contralateral car-
cinoma were scored as 1. Using this scoring system from perioper-
ative and/or postoperative clinicopathological factors, we could
recommend completion thyroidectomy due to high probability of
incidental contralateral carcinoma if someone underwent prior lo-
bectomy has high scoring point, although this score system exhib-
ited relatively fair diagnostic accuracy.

The limitations of this study are that it was not based on longitu-
dinal observations but was conducted with a cross-sectional design.
Moreover, even though multifocality in the ipsilateral lobe, coexist-
ing Hashimoto’s thyroiditis, extrathyroid extension of primary tu-
mor and central LN metastasis have the possibility of having addi-
tional contralateral cancer, its effect in the overall prognostic factors
such as tumor recurrence and survival has not yet been determined.
The second, the predictive factors associated with incidental con-
tralateral carcinoma in this study could be detected retrospectively
after ipsilateral lobectomy and central neck dissection. Thus, it is
considered to have more clinically potential meaning to find out
preoperatively the predictive factors related to contralateral carci-
noma. The third, the patients of this study were mainly performed
US to diagnose for PTC but not to revaluate tumor staging preop-

eratively. Thus, we cannot assess which preoperative US character-
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istics incidental papillary carcinoma of this study did have and
cannot convince that multifocal disease of our study absolutely
was incidental papillary carcinoma.

In conclusion, multifocality in the ipsilateral lobe, lymph nodule
metastasis, extrathyroid extension, and coexisting Hashimoto’s thy-
roiditis is associated with the presence of incidental contralateral
cancer. So, if these factors are found by perioperative and/or post-
operative evaluation, total thyroidectomy or completion thyroidec-

tomy is necessary for the treatment of PTMC.
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