
Contralateral papillary thyroid cancer: Does size matter?

Susan C. Pitt, M.D., Rebecca S. Sippel, M.D., and Herbert Chen, M.D., F.A.C.S
Section of Endocrine Surgery, Department of Surgery, University of Wisconsin, Madison, WI

Abstract
Background—The optimal extent of thyroidectomy for papillary thyroid cancers (PTCs) < 1 cm
is controversial. Our aim was to identify the rate and factors predictive of contralateral PTC in these
patients.

Methods—We examined 228 patients with PTC who underwent either completion or total
thyroidectomy and analyzed the predictive value of tumor size, histology, margin status, capsular
invasion, extrathyroid extension, multifocality, and node metastases.

Results—We observed no differences in the rate of contralateral disease in patients with primary
PTC ≥ 1 cm compared to those < 1 cm, 30% vs. 24% respectively (P=0.43). Multifocality was the
only factor predictive of contralateral PTC in patients with tumors < 1 cm (P=0.02). Patients with
tumors < 0.5 cm also had a comparable rate of contralateral disease (27%).

Conclusion—The presence of contralateral PTC appears to be unrelated to the size of the primary
tumor. Furthermore, in patients with PTCs < 1 cm, multifocality is a risk factor for PTC in the
contralateral lobe.
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Papillary thyroid cancer (PTC) is the most prevalent histologic subtype of thyroid cancer
accounting for more than 80% of all cases [1]. Fortunately, the prognosis for patients diagnosed
with PTC is very favorable with a 10-year survival rate of 97% [1]. In 2008, over 37,000 adults
are projected to be diagnosed with thyroid cancer in the United States, and almost 1,600 people
will die from the disease [2]. Several recent reports indicate that the incidence of PTC is
increasing worldwide [1–9]. This increased incidence is largely due to improved detection of
papillary microcarcinomas (PMCs), defined by the World Health Organization as tumors
measuring less than or equal to 1 cm in greatest dimension [1,10]. Forty-nine percent of the
2.9-fold increase in PTC incidence observed between 1973 and 2002 was due to PMCs, while
an additional 38% consisted of cancers measuring between 1.1 and 2.0 cms [1]. Whether or
not this increase in PTC incidence is a true epidemic or the result of enhanced detection of
subclinical disease is unclear. Nonetheless, approximately 45% of the 37,000 patients
diagnosed with PTC in 2008 will have tumors measuring 1 cm or smaller [1].

The management of PMCs which are often asymptomatic and undetectable by palpation has
become a controversial topic. While some clinicians believe that observation is appropriate,
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others support surgical resection, but the optimal extent of thyroidectomy is unknown.
Currently, over 70% of patients with PMCs are undergoing total thyroidectomy (TT) which is
not surprising considering the rising overall number of TTs being performed each year [1,3,
11]. However, many patients are treated initially by thyroid lobectomy. In these patients with
PMCs treated by lobectomy, most clinicians would argue for completion thyroidectomy (CT)
if the risk of PTC in the contralateral lobe was substantial. In this study, we sought to define
the rate and identify factors predictive of PTC in the contralateral lobe of patients with PMCs.

Methods
We reviewed the prospective University of Wisconsin Endocrine Surgery database to identify
all patients with PTC who underwent either TT or CT from May 1994 to January 2007. Patients
who did not have information on the size of their primary tumor were excluded. The following
data were retrospectively reviewed and analyzed: patient demographics, extent of surgery,
recurrence, tumor pathology, and histologic parameters including tumor size, follicular variant,
multifocality, capsular invasion, vascular invasion, extrathyroidal extension, margin and
lymph node status. Multifocal disease was defined as more than one tumor focus in the
ipsilateral lobe of the primary tumor. Patients were divided into two groups based on the size
of the primary tumor, ≥ 1 cm and < 1 cm for analysis. Tumors < 1 cm were further subdivided
into tumors ≥ 0.5 cm and < 0.5 cm for additional examination. Approval for this study was
obtained from the University of Wisconsin Human Subjects Institutional Review Board.

Data were recorded as mean ± SD. Statistical analysis of the differences between groups was
performed using unpaired t-tests for age and primary tumor size. All other analyses were carried
out with two-tailed Fisher’s exact tests. A P value of < 0.05 was considered statistically
significant.

Results
We identified 243 patients with PTC who were treated by TT or CT at the University of
Wisconsin. Of these 243 patients, 228 (94%) had available information on the size of their
primary tumor and were included in this investigation. The average age at diagnosis of the
entire cohort was 45 years, and the majority, 170 (75%), were female (Table 1). The proportion
of patients with follicular variants of PTC was 15% (35 of 228). In addition, one-quarter of all
patients (57 of 228) had cervical lymph node metastases at the time of initial surgery. The rate
of PTC in the contralateral lobe was 29% for the entire cohort (Table 1).

Patients were initially analyzed in two groups: ≥ 1 cm and < 1 cm. One hundred fifty-eight
patients (69%) had tumors ≥ 1 cm, while 70 patients (31%) had tumors less than 1 cm (Table
1). No significant differences existed between the two groups in terms of age or gender (Table
1). The average size of the primary tumors for the ≥1 and < 1 cm groups were 2.3 and 0.5 cms,
respectively (P<0.0001, Table 1). Thirteen patients in each group underwent a CT with the
majority of patients treated by TT (Table 1). PTC was present in the contralateral thyroid lobe
of 48 (30%) patients with primary tumors ≥ 1 cm and 18 (26%) patients with tumors measuring
< 1 cm (P=NS). Comparison of the primary tumor histology revealed that patients with tumors
≥ 1 cm were more likely to have a positive resection margin and extension of the tumor outside
of the thyroid (Table 2). The incidence of follicular variant, multifocal disease, capsular and
vascular invasion, lymph node positivity, and recurrence were similar between patients with
PTC ≥ 1 cm and < 1 cm (Table 2).

Evaluation of the 70 patients with primary tumors < 1 cm revealed that patients with multifocal
disease in the ipsilateral lobe were significantly more likely to have contralateral tumors
(P=0.02, Table 3). Six of the 17 patients (35%) with contralateral PTC had multifocal disease
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with more than one tumor nodule in the contralateral lobe. Furthermore, patients with a
follicular variant trended toward having an increased incidence of contralateral disease, but
this finding was not significant (P=0.09). Because no patients with tumors < 1 cm had a positive
margins, we examined a resection margin of < 1 mm as an additional factor. We did not find
any correlation between the presence of contralateral PTC and capsular or vascular invasion,
extrathyroid extension, margin status, lymph node positivity, or recurrence. The size of the
primary tumor and the presence of additional benign nodules in either lobe also were not
predictive of PTC in the contralateral lobe. The average size of the contralateral tumors was 2
mm in these patients. Of note, 29% of patients with < 1 cm tumors and contralateral disease
had positive lymph nodes.

Patients with tumors < 1 cm were subdivided into two additional groups based on the size of
their primary tumors: ≥ 0.5 (n=40) and < 0.5 cm (n=30). This sub-division again revealed no
difference in the rate of contralateral PTC. The proportion of patients with tumors ≥ 0.5 and <
0.5 cms who had PTC in the contralateral lobe was 25% (10 of 40) and 27% (8 of 30),
respectively, (P=NS). In addition, for tumors < 0.5 cm, we analyzed the same factors listed in
Table 3 for an association with contralateral PTC. In this analysis, multifocal disease again
correlated with the presence of contralateral PTC (P=0.03). Factors not associated with PTC
in the contralateral lobe of patients with tumors < 0.5 cm included a margin < 1 mm, capsular
or vascular invasion, extrathyroid extension, and lymph node positivity (data not shown).

Discussion
The optimal extent of surgical resection for papillary thyroid cancer (PTC) remains a topic of
debate. While consensus guidelines recommend total thyroidectomy (TT) for PTCs ≥ 1 cm,
the treatment of papillary microcarcinomas (PMCs) is still controversial [12]. Furthermore,
the role of completion thyroidectomy (CT) for tumors < 1 cm is undefined. In this study, we
examined a cohort of 228 patients who underwent TT or CT at the University of Wisconsin
from May 1994 to January 2007. We report a similar rate of contralateral PTC for patients with
primary tumors ≥ 1 cm, <1 cm, and < 0.5 cm (30%, 26%, and 27%, respectively, P=NS for
all) (Table 2). In patients with tumors < 1 cm and < 0.5 cm, multifocal disease was predictive
of PTC in the contralateral lobe (P=0.02 and 0.03, respectively).

The true incidence of contralateral PTC is difficult to estimate because around 17 percent of
patients are treated by lobectomy alone [11]. Nevertheless, reported rates of contralateral PTC
discovered in CT or TT specimens ranges from 13 to 56 percent [13–14]. For PMCs, up to 28
percent of patients have been reported to have PTC in the contralateral lobe at the time of
histological review [13,15]. Our series is consistent with these previous reports. Twenty-nine
percent (n=48) of all patients and 26% (18 of 70) of patients with primary tumors < 1 cm had
contralateral PTC. Interestingly, patients with primary tumors < 0.5 cm had a similar rate of
contralateral disease (27%). These data suggest that the rate of contralateral PTC is independent
of primary tumor size. In a review of 150 patients who underwent CT, Grisgby et al. also found
that the size of the primary tumor did not predict the presence of contralateral disease [16].

While primary tumor size does not correlate with PTC in the contralateral lobe, multiple factors
have been shown to predict contralateral disease. Researchers have attempted to detect such
connections in order to better identify which patients would benefit from CT when PTC is
discovered incidentally after lobectomy. In CT specimens, positive lymph node metastases at
the initial operation and a longer time interval between lobectomy and CT have been associated
with PTC in remaining lobe [17,18]. In addition, infiltration of the thyroid capsule, “tall-cell”
variant, and the presence of a tumor capsule have been linked to bilateral PTC [18]. An
increased incidence of contralateral PTC also has been observed in patients with a history of
head and neck irradiation, but these results were not statistically significant [19]. Another
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variable shown to be predictive of PTC in the contralateral lobe is ipsilateral multifocal disease
[14,20]; however, these studies looked at all sizes of primary tumors.

In patients with primary tumors < 1 cm, we report that multifocal disease is a significant risk
factor for contralateral tumors (Table 3). Furthermore, even in patients with primary tumors <
0.5 cm, multifocal disease remained predictive of contralateral PTC. In the literature, the rate
of multifocality in PMCs ranges from 15 to 43% [21–22]. Our data are comparable in that 20
of 70 patients (29%) with tumors < 1 cm had multifocal disease. These relatively high rates of
multifocal disease and contralateral PTC have led some surgeons to argue for TT or CT even
in patients with PMCs [15,16,18,21]. Moreover, research on multifocal PTC has recently
shown that these tumors arise from independent clonal origins of distinct tumor foci [23]. This
finding strengthens the argument for performing TT or CT for tumors < 1 cm.

Despite these data, the optimal treatment for PMCs remains controversial. From 1985 to 1998,
70% of patients with PTCs < 1cm underwent TT [11]. In addition, the number of partial
thyroidectomies performed annually has decreased while TTs have increased [3].
Investigations of the rate of complications after lobectomy compared to TT have reported a
higher incidence of permanent recurrent laryngeal nerve injury (up to 7%) and permanent
hypoparathyroidism (up to 20%) with TT [24]. Consequently, patients with PMCs are
frequently treated by lobectomy to avoid this increased risk, but are subjected to a potential
second operation. Furthermore, lobectomies are often performed to prevent the need for life-
long thyroid hormone replacement even though nearly 50% of these patients may require
hormone therapy anyway [25]. However, other investigators have discovered no differences
in the rates of recurrent laryngeal nerve injury or hypoparathyroidism after lobectomy or TT
[25]. Moreover, recent studies examining CT and TT report similar complication rates after
these operations as well. In one study of 350 patients who underwent either CT or TT, the rates
of permanent recurrent laryngeal nerve injury and permanent hypoparathyroidism were 0%
and 3%, respectively [26].

Regardless of the initial surgical treatment for patients with PMCs, research has revealed that
these often microscopic tumors are not benign. Rates of extrathyroid extension, capsule
invasion, lymph node metastases, and distant metastases at presentation in patients with PMCs
have been as great as 21%, 20%, 26%, and 3%, respectively [15,27–28]. Furthermore, as many
as 7% of patients with tumors ≤ 1 cm experience locoregional recurrence, 5% lymph node
recurrence, and 1% mortality [15,21]. Not surprisingly, in patients with PTC, the size of the
primary tumor has been shown to be unrelated to lymph node or distant recurrence [27,29].
Moreover, we and others have confirmed that tumor size also is not predictive of contralateral
PTC [16]. A study by Grigbsy et al. with a mean tumor size of 2.4 cm exhibited that patients
with contralateral disease have similar rates of recurrence and mortality compared to patients
with unilateral disease when treated by CT with radioiodine ablation (RAI) [16]. Meanwhile,
a review of 52,173 patients from the National Cancer Data Base demonstrated that the extent
of surgical resection did not effect recurrence or survival in patients with PTCs <1 cm
suggesting that lobectomy alone is sufficient treatment for PMCs [11].

Like any surgical decision, the selected treatment for PMCs also should take into consideration
the patients’ needs and any extraneous factors. In one study, when given the choice of surgery
versus watchful waiting, 75% of patients with PMCs elected for surgery [30]. Over the
following 5 years, the majority of patients who initially declined resection eventually selected
surgery [30]. When faced with a diagnosis of cancer, even PTC which overall has a 97% 10-
year survival rate, these data established that patients want their cancers removed. An
individualized decision taking into account current guidelines, risk assessment, and all
available patient, histologic, and other parameters should be made between the provider and
the patient.
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In this study, we show that the rates of papillary thyroid carcinoma (PTC) in the contralateral
thyroid lobe of patients with tumors ≥ 1 cm are similar when compared to tumors <1 cm.
Furthermore, in patients with small tumors < 1 cm, multifocal disease is a significant risk factor
for PTC in the contralateral lobe. These results remain valid even for patients with tumors <
0.5 cm. Our analysis is limited by a relatively small sample size, an inability to eliminate
potentially confounding variables, and the inherent bias of a retrospective design despite
utilization of a prospectively collected database. The consensus guidelines clearly recommend
total thyroidectomy (TT) for patients with PTC ≥ 1 cm, tumor nodules in the contralateral lobe,
regional or distant metastases, a history of head or neck radiation, or a family history of
differentiated thyroid cancer [12]. However, our data show that the risk of tumor nodules in
the contralateral lobe is the same for all sized tumors, and higher in patients with multifocal
ipsilateral disease. Therefore, consideration for total or completion thyroidectomy (CT) should
be made even in patients with tumors < 1 cm when significant risk of contralateral or multifocal
PTC is present.

Discussion
DR. STEVEN A. DeJONG (Maywood, Illinois): Treatment of small papillary thyroid cancers
still remains controversial, as the authors acknowledged in their presentation. Because of the
incidence of these in autopsy series, and because of the difficulty studying the impact of small
cancers on survival, I suspect that that mystery is going to be with us for some time. I think
the authors did give us some important information. This is occurring at a time when there has
been a clear paradigm shift in treatment. We seem to be more aggressive with these papillary
thyroid cancers, advising total thyroidectomy for most all patients. Central cervical lymph node
dissections now are becoming quite prevalent, along with postoperative radioactive iodine
ablation. The goal is to get patients to the stage where they’re not only thyroglobulin negative,
but also ultrasound negative on their follow-up. I think there two points in the study that are
important to emphasize: tumors less than a centimeter seem to behave similarly; and, even tiny
papillary cancers seem to have the potential for lymph node metastases in the central neck.

I have a couple of questions. Number one, have your data affected your advice to patients
regarding the size of thyroid nodules to be sampled with ultrasound-guided fine needle
biopsies? Second, there seems to be a great number of total thyroidectomies in your series.
There were only 13 completion thyroidectomies in each group that you presented. Did all these
patients come with contralateral disease indicating they ought to have a total thyroidectomy or
did these patients have positive fine needle biopsy for papillary cancer in their preoperative
evaluation? Third, in order to know whether or not completion thyroidectomy ought to be done,
we need to know how safely it can be done. So, can you comment on the morbidity and mortality
rates in your institution? And my final question involves age, because oftentimes we see these
patients that have had a lobectomy coming from somewhere else. It’s unclear how we would
manage, for example, a 65-year-old patient with a solitary incidental 5 millimeter papillary
cancer found on lobectomy for a benign 4 centimeter thyroid module. Given your data, would
you advise completion thyroidectomy in that patient? So, give us a little bit of insight into age.
Was that a factor at all in your analysis?

DR. PITT: First, we have not changed our advice to patients. We recommend biopsy of nodules
that are greater than or equal to 1 centimeter, that appear suspicious on ultrasound, or that
appear to have changed in size over a time period of observation.

For the percentage of patients in our study who underwent total thyroidectomy, this is falsely
elevated because we excluded those patients who underwent only a lobectomy. One thing to
note is that the national average of patients who are undergoing total thyroidectomy for tumors
less than 1 centimeter is approximately 70 to 80 percent at this time.
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In our series, age did not appear to be a factor in the incidence of papillary thyroid cancer in
the contralateral lobe. So, if we had a 65 year old patient who had an incidental 5 millimeter
papillary thyroid cancer in the ipsilateral lobe of a benign finding, I think that we would still
consider lobectomy as a sufficient operation.

And, lastly, for patients undergoing completion thyroidectomy, the risk of recurrent laryngeal
nerve injury or hypoparathyroidism was less than 2 percent, approaching that for lobectomy
alone.

DR. RICHARD A. PRINZ (Chicago, Illinois): Often it is easier to do a completion
thyroidectomy when the patient has been referred to you after someone else did the original
operation. So I wonder who did the original operations, and have you gone back on any of your
own patients with those small microcancers, especially if there’s only a single micropapillary
thyroid cancer present?

DR. PITT: The patients in our study were operated on by at least four different surgeons. A
certain number of the patients that were referred to us from outside institutions were actually
excluded because we could not get final pathology reports on them, so we did not have size
information on their primary tumors. For patients that we’re currently operating on for benign
disease who undergo a lobectomy and have a single microscopic focus of papillary thyroid
cancer in that lobe, we are not going back and doing completion thyroidectomies for a single
focus of disease.
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Table 1
Patient Demographics and Characteristics

Total
Primary tumor ≥

1 cm
Primary tumor <

1 cm P value

Number (%) 228 158 (69) 70 (31) ----

Gender, Female (%) 170 (75) 114 (72) 56 (80) NS

Mean age ± SD 45 ± 16 45 ± 17 45 ± 15 NS

Age range (y) 8 – 88 8 – 88 15 – 79 NS

Avg. tumor size ± SD (cm) 1.7 ± 1.0 2.3 ± 1.3 0.5 ± 0.3 0.0001

Total thyroidectomy (%) 202 (89) 145 (92) 57 (81) NS

PTC in contralateral lobe (%) 65 (29) 48 (30) 18 (26) NS

PTC=Papillary thyroid cancer
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Table 2
Pathologic Features by Tumor Size

Primary tumor ≥ 1 cm
(n=158)

Primary tumor < 1 cm
(n=70) P value

Follicular variant (%) 32 (20) 14 (20) NS

Multifocal (%) 32 (20) 20 (29) NS

Tumor capsule invasion (%) 11 (7) 5 (7) NS

Vascular invasion (%) 1 (0.6) 1 (1.4) NS

Extrathyroid extension (%) 31 (20) 6 (9) 0.05

Positive Margin (%) 14 (24) 0 (0) <0.01

Positive lymph node (%) 43 (27) 14 (20) NS

Lymph node recurrence (%) 11 (6.9) 1 (1.4) NS
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Table 3
Tumor Histology and Predictors of Contralateral PTC for Tumors < 1 cm

Positive Contralateral
lobe (n=17)

Negative Contralateral
lobe (n=53) P value

Follicular variant (%) 6 (35) 8 (15) 0.09

Multifocal (%) 9 (53) 11 (21) <0.02

Tumor capsule invasion (%) 1 (5.9) 4 (7.5) NS

Vascular invasion (%) 0 (0) 1 (1.9) NS

Extrathyroid extension (%) 1 (5.9) 5 (9.4) NS

Margin < 1mm (%) 2 (12) 6 (11) NS

Positive lymph node (%) 5 (29) 9 (17) NS

Lymph node recurrence (%) 0 (0) 1 (1.9) NS

PTC=Papillary thyroid cancer
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