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ABSTRACT

Background. Multifocal papillary thyroid microcarci-
noma (PTMC) has been associated with poor outcomes;
however, we often encounter pathologically confirmed
unilateral multifocal PTMC after surgery. To date, no
consensus on the proper surgical extent for patients with
this form of PTMC has been reported.

Objective. The aim of this study was to analyze the effect
of the type of surgical treatment on disease recurrence in
patients with unilateral multifocal PTMC.

Methods. We retrospectively analyzed data from 255
patients with unilateral, multifocal, node-negative PTMC
between March 1999 and December 2012. We evaluated
two groups of patients: those who underwent unilateral
lobectomy (Group I, n = 127) and those who underwent
total thyroidectomy (Group II, n = 128). During the fol-
low-up period, which lasted a median of 94.8 months, we
assessed locoregional recurrence (LRR).

Results. There was no statistically significant difference
between the two groups with regard to LRR at follow-up
(3.15% for Group I vs. 0.78% for Group II; p = 0.244). The
association between the type of surgical treatment and LRR
remained nonsignificant after adjusting for potential con-
founders such as age, tumor size, microscopic
extrathyroidal extension, and lymphovascular invasion
(p = 0.115). During follow-up, the incidence of transient
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hypocalcemia (0% vs. 8.6%; p = 0.001) and vocal fold
paralysis (1.6% vs. 9.4%; p = 0.011) was higher in Group
II than in Group I.

Conclusions. Even though randomized controlled trials
are the only option to obtain a definitive answer to this
question, unilateral lobectomy may be a safe operative
option for selected patients with unilateral, multifocal,
node-negative PTMC.

Papillary thyroid microcarcinoma (PTMC) is defined as
papillary thyroid carcinoma (PTC) that is < 1 cm in
greatest diameter, in accordance with the classification of
the World Health Organization." The incidence of PTMC
has been rapidly increasing, mainly due to the widespread
use of high-resolution ultrasonography.’

Tumor multifocality is not an unusual finding in PTMC.
Multifocality has been associated with an increased risk of
gross extrathyroidal extension (ETE), cervical lymph node
(CLN) metastasis, persistent local disease after initial
treatment, regional recurrence, and distant metastasis in
patients with PTMC.* The frequency of multifocal
PTMC has been reported to be 20-40%, and patients with
multifocal PTMC are frequently managed with more
aggressive treatment than those with solitary PTMC].>

The local surgical treatment options for PTMC are total
thyroidectomy or unilateral lobectomy. According to the
American Thyroid Association (ATA) guidelines published
in 2016, the extent of initial thyroid surgery probably has
little impact on disease-specific survival in properly selected
low- to intermediate-risk patients (low-risk patients may
have intrathyroidal PTMC with solitary or multifocal
tumors, and intermediate-risk patients may have multifocal
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PTMC ETE).'” However, for multifocal PTMC, although
total thyroidectomy is obviously associated with the lowest
rates of recurrence during long-term follow-up, unilateral
lobectomy is also a reasonable management strategy since
completion surgery is quite effective in patients who expe-
rience recurrence after unilateral lobectomy. '’

In many PTMC patients, multiple tumor foci in the
unilateral thyroid gland are diagnosed on preoperative
radiologic evaluation. However, in clinical practice, we
often encounter pathologically confirmed unilateral multi-
focal PTMC that has been missed by preoperative
radiologic evaluation after unilateral lobectomy in patients
with PTMC. Although several studies have reported a
higher rate of contralateral tumors when unilateral multi-
focality is present,'""'? if the pathological analysis reveals
unilateral, multifocal, node-negative PTMC, the surgeon
cannot make a strong recommendation for completion
thyroidectomy because of the excellent prognosis and
potential lifelong discomfort from associated complica-
tions. Furthermore, in the latest guidelines from the ATA,
the extent of surgery has still not been clearly determined
for unilateral, multifocal, node-negative PTMC.'° There-
fore, the aim of this study was to analyze the effect of the
type of surgical treatment (unilateral lobectomy vs. total
thyroidectomy) on disease recurrence in patients with
unilateral, multifocal, node-negative PTMC.

METHODS
Patient Identification

This retrospective study was approved by the Institu-
tional Review Board at our institution (VCI15RISI0004).
Patients with PTMC who had undergone curative thyroid
cancer surgery (unilateral lobectomy vs. total thyroidec-
tomy) were identified at the Department of Surgery, St.
Vincent’s Hospital, The Catholic University, between
March 1999 and December 2012.

All patients had a diagnosis of unilateral multifocal
PTMC. Unilateral multifocality was defined as two or more
PTMC lesions present within only the ipsilateral lobe,
which was confirmed by a head and neck pathologist at St.
Vincent’s Hospital, The Catholic University, Korea.
Patients were ineligible if they met the following criteria:
tumor size > 1 cm, bilateral multifocality, non-PTC car-
cinomas (follicular, medullary, anaplastic), high-risk
histological subtypes (tall cell, columnar, and solid variants
of PTC), gross ETE, CLN (central and lateral) metastasis
according to the final pathological reports, postoperative
radioactive iodine (RAI) therapy, and the presence of dis-
tant metastasis. Figure 1 provides a detailed list of the
exclusion cases.

Preoperative Assessment and Surgical Methods

All patients underwent preoperative ultrasonography to
determine the presence of tumor multiplicity and central or
lateral CLN metastasis. Preoperative ultrasound-guided
fine needle aspiration cytology was performed for any
clinically suspicious thyroid nodules, CLNs, and con-
tralateral nodules.

Based on the inclusion criteria for this cohort, all
patients had stage I disease (T1INOMO) according to the 7th
Edition of the American Joint Committee on Cancer
(AJCC) staging system'® and had a low- to intermediate-
risk of recurrence according to the ATA guidelines.'® Since
patients were eligible for unilateral lobectomy or total
thyroidectomy, the choice of surgical method was deter-
mined by the patient after discussion with a surgeon
regarding other individualized risk factors, such as follow-
up compliance, family history, sex, and tumor multiplicity.
Therapeutic CLN dissection was performed whenever
abnormal lymphadenopathy was suspected during the
preoperative or intraoperative examination.

Postoperative Follow-Up

After the initial surgical treatment, all patients under-
went regular follow-up every 6-12 months. Follow-up

studies consisted of physical examinations; cervical
PTMC
N=1602
Solitary PTMC
N=1174

Multifocal PTMC
N=428

Bilateral multifocal
N=154
Gross ETE
N=5
Cervical LN metastasis
N=12
Postoperative RAI
Unilateral Multifocal N=2
N=255

Unilateral Lobectomy
N=127

Total thyroidectomy
N=128

FIG. 1 Patient selection. PTMC papillary thyroid microcarcinoma,
ETE extrathyroidal extension, LN lymph node, RAI radioactive iodine
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ultrasonography; thyroid function testing; measurement of
total serum calcium (Ca), intact parathyroid hormone
(iPTH), and thyroglobulin (Tg) levels; computed tomog-
raphy of the neck; or an RAI scan.

Transient hypocalcemia was defined as complete
recovery from symptomatic and biochemical hypocalcemia
within 12 months of thyroidectomy, mandating the use of
transient Ca supplementation. Permanent hypocalcemia
means failure of recovery from the hypocalcemia more
than 12 months from thyroidectomy. Transient vocal fold
paralysis was defined as satisfactory regain of vocal quality
determined by vocal cord visualization with indirect
laryngoscope or functional evaluation of voice quality
within 6 months after thyroidectomy. Permanent vocal fold
paralysis was defined as the complete and irreversible loss
of vocal fold function.

The primary endpoint of the study was recurrence-free
survival (RFS), defined as the time from the initial surgery
for primary PTMC to the first event of locoregional
recurrence (LRR). During follow-up, LRR was defined as a
newly detected malignant lesion in the thyroid bed or the
contralateral lobe or metastatic lymph nodes > 6 months
after the initial surgery that was proven to be malignant by
cytology and surgical excision.

Statistical Analysis

Descriptive statistics were used to summarize the study
data. Associations among categorical variables were eval-
uated using the independent ¢ test and Fisher’s exact or Chi
square tests as appropriate. A logistic regression model was
developed to examine the association between the surgical
method and recurrence after adjusting for multiple con-
founders, such as age, tumor size, surgery type,
microscopic ETE, and lymphovascular invasion. The
cumulative risk of RFS was estimated using the Kaplan—
Meier method. Log-rank tests were performed to compare
the recurrence curves. The analyses were performed using
SPSS software version 17.0.1 (SPSS Inc., Chicago, IL,
USA). In all statistical analyses, a two-tailed p value
< 0.05 was considered statistically significant. The follow-
up time was calculated from the time of surgery to the date
of the last follow-up.

RESULTS

Patients and Baseline Clinicopathologic
Characteristics

Between March 1999 and December 2012, 1602 patients
with PTMC underwent curative thyroid cancer surgery at
out institution. Multifocal PTMC, which was defined as

two or more PTMC lesions being presented within an
ipsilateral lobe in one or both lobes, was reported in 428
patients (26.72%). According to the inclusion criteria, 255
patients with unilateral multifocal PTMC were included in
the cohort. Of 255 patients, 127 (49.80%) underwent uni-
lateral lobectomy with ipsilateral CLN dissection (Group
I), and 128 patients (50.20%) underwent total thyroidec-
tomy with ipsilateral CLN dissection (Group II) (Fig. 1).
Occult multifocality that was discovered on final pathology
preoperatively undetected multifocal lesions in the ipsi-
lateral lobe, was present in 67/255 patients (26.3%)
(Table 1).

The characteristics of patients in Groups I and II are
shown in Table 1. Among all patients, the median age was
49 years (range 25-76), and the median diameter of the
thyroid cancer was 6.49 mm (range 1-10). There were no
statistically significant differences in the size of the pri-
mary or secondary tumor or in the total tumor diameter.
The proportions of patients with tumors < 1 cm (55.9 vs.
53.9%; p = 0.802) or < 2 cm (94.5 vs. 92.1%; p = 0.617)
in total tumor diameter were not statistically significant
between the groups.

Patients who underwent total thyroidectomy were older
and more commonly had microscopic ETE than those who
underwent unilateral lobectomy. However, there were no
statistically significant differences in the histological pap-
illary carcinoma subtype between the groups. Furthermore,
there were no statistically significant differences in tumor
laterality, number of tumors in one lobe, lymphovascular
invasion, or duration of follow-up (Table 1).

Follow-Up and Tumor Recurrence

At the final follow-up, the median follow-up duration
was 94.8 months (range 24-209). Among the entire cohort,
LRR developed in five patients (1.96%). In Group I, 4
(3.15%) of the 127 patients developed LRR during follow-
up, including 3 patients with contralateral lobe recurrence
and 1 patient with contralateral lobe, ipsilateral lateral neck
lymph node recurrence. In these patients, the median time
to recurrence was 43 months (range 24-172). In Group II,
only one patient (0.78%) of the 128 patients developed
local operative bed recurrence at 55 months after primary
curative thyroid cancer surgery. Distant metastases were
not identified in any of the five patients with LRR, either at
the time of recurrence or during subsequent or ongoing
follow-up. There were no cases of mortality.

Kaplan—-Meier curves were plotted to investigate the
differences in RFS between the two groups. Figure 2 shows
that there was no statistically significant difference
between the two groups with regard to LRR during follow-
up (p = 0.244).
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TABLE 1 Baseline characteristics of patients with unilateral, multifocal, node-negative papillary thyroid microcarcinoma

Patient characteristics All [N = 255] Unilateral lobectomy Total thyroidectomy p value

(Group I) [n = 127] (Group II) [n = 128]

Age (years)
Mean + SD 49.15 £+ 10.33 47.65 + 10.39 50.64 £+ 10.09 0.021
Range 25-76
> 45 164 (64.3)

Sex, female 226 (88.6) 111 (87.4) 115 (89.4) 0.561

Histology 0.824
Classic type 234 (91.8) 116 (91.3) 118 (92.2)
Follicular variant 21 (8.2) 11 (8.7) 10 (7.8)

Tumor laterality 0.169
Right 131 (51.4) 71 (55.9) 60 (46.9)
Left 124 (48.6) 56 (44.1) 68 (53.1)

No. of tumors in the lobe 0.723
2 219 (85.9) 108 (85.0) 111 (86.7)
>3 36 (14.1) 19 (15) 17 (13.3)

Occult multifocality 0.671
No 188 (73.7) 92 (72.4) 96 (75.0)
Yes 67 (26.3) 35 (27.6) 32 (25.0)

Microscopic ETE 0.005
No 196 (76.9) 111 (87.4) 85 (66.4)
Yes 59 (23.1) 16 (12.6) 43 (33.6)

Lymphovascular invasion 0.635
No 236 (92.5) 119 (93.7) 117 (91.4)
Yes 19 (7.5) 8 (6.3) 11 (8.6)

Size of the primary tumor (mm) 0.283
Mean + SD 6.49 £+ 2.24 6.34 £ 220 6.64 £ 2.28
Range 1.0-10.0 1.0-10.0 1.0-10.0

Size of the secondary tumor (mm) 0.337
Mean + SD 332+ 1.74 321 + 1.64 342 +1.83
Range 1.0-10.0 1.0-8.0 1.0-10.0

Total tumor diameter (mm) 0.204
Mean + SD 10.15 £ 3.69 9.86 £ 3.25 10.45 £+ 4.07
Range 3.0-25.0 3.0-18.0 3.0-25.0

Transient hypocalcemia 0.001
No 244 (95.7) 127 (100) 117 (91.4)
Yes 11 (4.3) 0(0) 11 (8.6)

Transient vocal fold paralysis 0.011
No 241 (94.5) 125 (98.4) 116 (90.6)
Yes 14 (5.5) 2 (1.6) 12 (9.4)

Follow-up (months) 0.954
Mean + SD 94.83 £ 24.66 95.10 £ 26.02 94.55 £ 23.33
Range 24-209 24-209 55-179

Data are expressed as n (%) unless otherwise specified

ETE extrathyroidal extension, SD standard deviation
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FIG. 2 Recurrence-free survival comparing unilateral lobectomy
with total thyroidectomy, using the Kaplan—-Meier method. The
p value between patients who underwent unilateral lobectomy and
total thyroidectomy was computed using the log-rank test (p = 0.244).
FU follow-up

Univariate and multivariate analyses were performed to
determine whether the type of surgical treatment (unilateral
lobectomy vs. total thyroidectomy) was associated with
RFS in patients with unilateral, multifocal PTMC. The
association between the type of surgical treatment and RFS
remained nonsignificant after adjusting for potential con-
founders (hazard ratio [HR] 0.153, 95% confidence interval
[CI] 0.015-1.578; p = 0.115). Furthermore, this result was
consistent when the primary tumor size was > 0.5 cm (HR
0.166, 95% CI 0.014-1.936; p = 0.152) and the total tumor

diameter was > 1.0 cm (HR 0.200, 95% CI 0.017-2.335;
p = 0.199) (Table 2).

During follow-up, the incidence of transient hypocal-
cemia (0% vs. 8.6%; p = 0.001) and vocal fold paralysis
(1.6% vs. 9.4%; p = 0.011) was significantly higher in
Group II than in Group 1. However, we found only one
patient with permanent hypocalcemia in Group II, and
permanent vocal fold paralysis was not represented in both
groups.

DISCUSSION

In this study, we investigated the relationship between
the extent of surgery and prognosis in unilateral, multifo-
cal, node-negative PTMC. The results of this retrospective
study suggest that unilateral lobectomy may be a safe
operative option for these patients.

Multifocality is the unique feature of PTC, and the rate
of multifocality is reported to be 50-78%.'*'3 Previous
studies have suggested that multiple tumor foci are the
result of intraglandular metastasis from a single primary
tumor spread via intraglandular lymphatics.'®'” Although
the clonal origin of multifocal PTCs has not been com-
pletely settled, recent modern molecular techniques have
reported that multifocal PTCs are multiple synchronous
primary tumors arising from independent clones.'®'’
However, many studies have reported that multifocal PTCs
are associated with increased risks of CLN metastasis,
distant metastasis, and persistent local disease after initial
treatment.””>? Therefore, aggressive treatment, such as
total thyroidectomy, central neck dissection, or postopera-
tive RAI ablation, is suggested as an adequate treatment for
multifocal PTCs. Concordantly, in PTMC, multifocality

TABLE 2 Univariate and Factors

Recurrence-free survival

multivariate analysis evaluating

the risk factors affecting Unadjusted HR (95% CI) p value Adjusted HR (95% CI)* p value
recurrence-free survival
Overall patients (N = 255)
Group | Reference Reference
Group 1T 0.242 (0.027-2.197) 0.207 0.153 (0.015-1.578) 0.115
Primary tumor size > 0.5 cm (N = 168)
Group 1 Reference Reference
Group 1T 0.325 (0.033-3.192) 0.335 0.166 (0.014-1.936) 0.152
Total tumor diameter > 1.0 cm (N = 115)
Group I Reference Reference
Group 1T 0.305 (0.031-3.019) 0.31 0.200 (0.017-2.335) 0.199

HR hazard ratio, CI confidence interval

Group I: Unilateral lobectomy
Group II: Total thyroidectomy

#Adjusted for age, tumor size, surgery type, microscopic extrathyroidal extension, and lymphovascular

invasion
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has been reported in 20—40% of patients and has been
associated with increased risks of gross ETE, CLN
metastasis, LRR, or distant metastasis in studies evaluating
PTMC alone.”™

However, the definition of multifocality is obscure and
different according to each study.>*?°*' For example, if
multifocality is defined as the presence of two or more
tumor foci in the resected thyroid gland, the meaning can
be subdivided into either unilateral multifocality (two or
more lesions within the ipsilateral lobe only), bilateral
multifocality (two or more lesions within the ipsilateral
lobe and one or more lesions within the contralateral lobe)
or bilaterality (one lesion within each lobe) according to
the tumor location. In this regard, even the recent inter-
national consensus guidelines do not define multifocality
by laterality as either ipsilateral (unilateral) or bilateral.'®
Although total thyroidectomy is the only surgical treatment
for bilateral multifocal PTMC, unilateral lobectomy may
be an additional surgical option for unilateral multifocal
PTMC. In particular, if there are no other serious risk
factors, such as CLN metastasis, unilateral lobectomy may
be a more reasonable treatment option for patients with
unilateral multifocal PTMC with no clinical burden of
potential CLN metastasis.

Recently, several studies have tried to uncover the
optimal surgical extent for PTMC including multifocal-
ity.4’6’9’”’23’24 However, due to the following limitations,
no conclusions have been reached through these studies
regarding the optimal surgical extent for unilateral multi-
focal PTMC. First, no randomized controlled trial has been
performed that can definitively delineate the benefits of one
approach over the other for patients with unilateral multi-
focal PTMC patients in terms of recurrence/survival.
However, such randomized controlled trials seem to be
almost impossible because the majority of PTMC patients
have excellent survival with very low LRR rates, even if
they have unilateral multifocal PTMC. Furthermore, these
studies included multiple confounding factors (such as
CLN metastasis, gross ETE, an obscure definition of
multifocality, and RAI ablation) that can affect
recurrence/survival.

We focused our attention on unilateral, multifocal, node-
negative PTMC because the indolent course of this type of
PTMC requires that the question of optimal surgical
treatment be addressed. We reported only four patients who
developed a contralateral lobe recurrence in Group I
(3.15%), and one patient in Group II (0.78%), after a
median follow-up of 94.8 months (range 24-209). How-
ever, we would like to emphasize that although both groups
presented excellent results in terms of RFS, transient
hypocalcemia and vocal fold paralysis, which are the most
important complications, were, as expected, higher among
those who underwent total thyroidectomy than those who

underwent unilateral lobectomy. Considering these results,
patients with unilateral, multifocal, node-negative PTMC
represent a very low-risk cluster and may benefit from a
less aggressive surgical approach to avoid unnecessary
morbidity. However, considering that most recurrences are
on the contralateral lobe, meticulous preoperative evalua-
tion using ultrasonography for the contralateral lobe is
important to determine the optimal extent of surgery for
these patients.

In this study, the association between the type of sur-
gical treatment and RFS remained nonsignificant in
patients with a primary tumor size > 0.5 cm or a total
tumor diameter > 1.0 cm. Although previous studies have
reported that a primary tumor size > 0.5 cm or a total
tumor diameter > 1.0 cm may be used for predicting CLN
metastasis,3 23 these results were not in accordance with the
findings of our study including patients with unilateral,
multifocal, node-negative PTMC.

Our study has some limitations due to its retrospective
design. The number of patients with recurrent disease
during follow-up was relatively small because we only
included patients with unilateral, multifocal, node-negative
PTMC. However, this approach was inevitable because we
wanted to enroll patients who did not have any of several
confounding factors (such as CLN metastasis, gross ETE,
and RAI ablation) that can affect recurrence/survival. In
addition, the follow-up period of our study may not have
been sufficient to evaluate patients with late recurrences,
which can occur up to 10 years after the initial treatment.
Thus, multicenter research and long-term follow-up are
needed to better understand the optimal surgical extent for
unilateral, multifocal, node-negative PTMC. Nevertheless,
this is the first report to evaluate the effect of the type of
surgical treatment (unilateral lobectomy vs. total thy-
roidectomy) on disease recurrence in patients with
unilateral, multifocal, node-negative PTMC. We believe
this finding provides important insights into the optimal
surgical extent for unilateral, multifocal, node-negative
PTMC.

CONCLUSIONS

The decision regarding the optimal extent of surgery for
patients with multifocal PTMC should be made after
careful deliberation. However, we found that the type of
surgical treatment (unilateral lobectomy vs. total thy-
roidectomy) was not associated with RFS in patients with
unilateral, multifocal PTMC. Because recurrence in the
contralateral remnant lobe can be safely managed by
completion thyroidectomy, unilateral lobectomy may be a
safe operative option for patients with unilateral, multifo-
cal, node-negative PTMC.
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