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Abstract. — OBJECTIVE: Papillary thyroid car-
cinoma (PTC) may often appear as multifocal dis-
ease. Few studies demonstrated a higher rate of
central compartment lymph node metastasis
(CCLNM) in multifocal PTC patients. Therefore,
the effect of different histological subtypes of
multifocal PTC on CCLNM is another subject for
further examination. The aim of the present study
is to evaluate the rate of central lymph node pos-
itivity in multifocal PTC as compared to unifocal
disease, and to identify the role of different histo-
logic subtypes of PTC on central neck lymph
node positivity.

PATIENTS AND METHODS: Patients with
PTC who underwent total thyroidectomy (TT) +
central cervical lymph node dissection
(CCLND) at authors’ institution between Janu-
ary 2012 and June 2016 were included (n=274).
Independent Samples t-test, Mann-Whitney U
test and Chi-square tests were used to deter-
mine univariate associations, and multivariate
analysis was conducted by logistic regression.

RESULTS: The rate of CCLND positivity in mul-
tifocal PTC is higher than unifocal tumors and
the difference is significant (p < 0.05). The uni-
variate analysis demonstrated significant rela-
tion with male sex, lymphovascular invasion and
size of dominant nodule > 10 mm regarding of
CCLND positivity in multifocal PTC patients. The
comparison between solitary and mixed histo-
logic subtype of multifocal PTC is also signifi-
cant (p < 0.05).

CONCLUSIONS: Multifocality is an important
risk factor for CCLNM. Male sex, dominant tu-
mor size >10 mm and mixed histological sub-
type in multifocal PTC may play an important
role in CCLND positivity.
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Introduction

The most common malignant tumor of the
thyroid gland is papillary thyroid cancer (PTC),
constituting 80-85% of all thyroid malignancies'.
The disease is characterized by a good prognosis
with surgery as the primary treatment option>?.
Nevertheless, it is likely that PTC spreads to re-
gional lymph nodes, and lymphatic involvement
primarily occurs in the central neck compartment
(20%-90% of patients). Current knowledge sug-
gests that central lymph node metastasis is the
most crucial variable to increase the risk of local
recurrence and overall survival*®.

Some scholars recommend routine central neck
lymph node dissection (CCLND) in order to pre-
vent a future recurrence, citing the high risk of
positive lymph nodes, the accuracy of staging,
better outcomes, reduced postoperative thy-
roglobulin (Tg) levels, and a lower morbidity rate
associated with the first operation’!%, whereas
others suggest that this procedure increases the
rate of complications, without any demonstrable
benefits in terms of long-term survival’1%-13,

PTC usually occurs with unilateral or bilateral
multifocal tumors. It has been shown by
histopathological analysis that the individual
glands in PTC host multifocal noncontiguous tu-
mor foci, accompanied by dominant tumor and
multifocal additional smaller foci of microcarcino-
mas'4. Multiple tumor foci were earlier thought to
be the consequence of intraglandular metastasis of
a single primary tumor through intraglandular
lymphatics. Yet, this view has changed with the in-
troduction of modern molecular techniques, and it
has been reported that independent clones result in
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multiple synchronous primary tumors, which de-
fine the multifocal PTCs!>""7. It has been suggested
that multifocal characteristics of PTC present a
significant risk factor for central compartment
lymph node metastasis (CCLNM)!#-21,

WHO classification suggests 15 different
pathological variants for PTC?2. Several
histopathological PTC variants involving growth
patterns, stromal changes and combination of
cell types have been discovered®. This indicates
that the same case may involve different histo-
logical subtype of PTCs. In addition, the variants
might have different clinical behavior, and pre-
diction of the prognosis might be facilitated by
classifying these variants®*,

The aim of the study is to determine the occur-
rence of CCLND positivity in multifocal PTC
and the impact of different histological subtypes
of PTC and other tumor characteristics on
CCLNM.

Patients and Methods

We analyzed the data of 274 patients with PTC
collected prospectively from January 2012 to
June 2016 in our Endocrine Surgery Department
in Ankara Guven Hospital. All patients with
pathologically proven PTC were treated with to-
tal thyroidectomy (TT) + CCLND. Total thy-
roidectomy was performed by extracapsular dis-
section to remove both thyroid and pyramidal
lobes in all cases. Bilateral CCLND involves re-
moval of pre laryngeal, pretracheal and both the
left and the right paratracheal nodal basins. All
procedures were performed by two senior en-
docrine surgeons (SO and SK). Multifocal dis-
ease was defined as the presence of two or more
foci of PTC. The presence of PTC foci in both
right and left lobes or isthmus was called as bilat-
eral disease. Coexistence of lymphocytic thy-
roiditis, lymphovascular invasion (LVI), and ex-
trathyroidal extension (ETE) were considered
positive if recorded as such for any of the foci in
the pathology report. Histological subtypes of
PTC foci were documented for every case and all
the information was kept in a database for evalu-
ation.

Histopathological Examination
Microscopic examinations were done by the
same experienced pathologist (BB). Lymph nodes
were dissected by manual palpation in the
CCLND specimen, and rest of the fibro-adipose

tissue was submitted for a pathological process
for possible microscopic lymph nodes. All speci-
mens were fixed in 10% formalin solution and
preserved in paraffin blocks, which were cut seri-
ally in sections of 3 pum thickness, and deparaf-
finized sections were stained with hematoxylin-
eosin. Lymph nodes were assessed by routine his-
tological examination, and no additional tech-
niques were used. The number of microscopic
lymph nodes was assessed according to Parkash
et al®. Assessment of the histopathological types
of PTC was based on the World Health Organiza-
tion’s (WHO) published recommendations with a
few important alterations based on subsequently
published studies?.

Statistical Analysis

The data were analyzed through IBM SPSS
23.0 statistical software package (SPSS Inc.,
Chicago, IL, USA). Apart from the use of de-
scriptive statistical methods (frequency, percent-
age, median, min-max values) in the evaluation
of the data, chi-square (c?) test was also used in
comparing the qualitative data. The compliance
of the data with normal distribution was evaluat-
ed through Kolmogorov-Smirnov and Shapiro-
Wilk tests. Independent Samples #-test was used
for comparison between groups in terms of the
variables with normal distribution, while Mann-
Whitney U test was used for the variables with-
out normal distribution. The values with a proba-
bility (p) smaller than a=0.05 were considered
significant, showing the difference between the
groups, while greater values were considered in-
significant, showing no difference between the
groups.

Power Analysis

Power analysis was conducted using G¥*Power
3.1.9.2 statistical software package, and the pow-
er was found (1-f)=0.98 with the values n,=119,
n,=155, a=0.05, Effect Size d=0.5.

Results

A total of 274 PTC patients were included in
this study. All patients had TT+CCLND as the
primary operation. Also, lateral cervical lymph
node dissection was performed in 36 of these pa-
tients. The average age was 40.9 years, and 220
of them (80.3%) were female. Eight patients had
a family history of PTC in their first-degree rela-
tives. Nearly half of the patients had papillary
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thyroid microcarcinoma (47.5%-131/274). The
rate of CCLND positivity was 43.1% (118/274).
Among patients with positive central neck dis-
ease, the average number of lymph nodes har-
vested was 7.7 (range 1-35; median 7). The mean
number of positive lymph nodes was 3.4 (range
1-12; median 4). Unifocal and multifocal PTCs
were encountered in 155/274 (56.6%) and
119/274 (43.4%) of the patients, respectively.
Two hundred and thirty-seven (86.5%) patients
had a single pathological subtype of PTC; how-
ever, the remaining 37 (13.5%) patients had more
than one subtype of PTC. Lymphocytic thyroidi-
tis was also present in 122/274 (44.5%) patients.
The extrathyroidal extension was reported in
92/274 (33.6%) patients, and LVI was seen in
72/274 (23.3%) patients (Table I).

Table I. Clinicopathologic characteristic of the PTC pa-
tients (n=274).

Variables n %
Age 409 +10.4
Sex Female 220  80.3
Male 54 19.7
Family history 8 32
Microcarcinoma 131 478
CCLND positivity 118 43.1
Lymphocytic thyroiditis 122 445
Focality Multifocal 119 434
Unifocal 155  56.6
LVI 72 26.3
ETE 92 33.6
Mix subtype PTC 37 12.8

CCLND: Central compartment lymph node dissection, LVI:
Lymphovascular invasion, ETE: Exthyroidal extension.

The comparison of the clinicopathological
characteristics between the multifocal group
and the unifocal group is presented in Table II.
There is statistically significant difference in
terms of age, CCLND positivity and LVI
(p<0.05). Sixty-two out of 119 (52.1%) patients
with multifocal PTC had positive central neck
lymph nodes compared with fifty-six out of 155
(36.1%) patients with unifocal disease, showing
a significant association between multifocality
and CCLNM (p<0.05). However, the compari-
son of sex, family history, the presence of lym-
phocytic thyroiditis, dominant tumor size, and
ETE are not significant between these groups.

Univariate analysis of the risk factors associ-
ated with CCLND positivity in multifocal PTC
patients is presented in Table III. Male sex is a
significant risk factor in this group (p<0.05). In
patients who have a dominant nodule <10 mm
had a CCLND positivity of 38.9% (21/54);
however those with a dominant nodule of >10
mm had 63.1% (41/65), and the difference is
statistically significant (p<0.05). The effect of
the number of PTC foci on central neck metas-
tasis was further examined. The CCLND posi-
tivity rate in multifocal PTC patients was 47.7%
(31/65), 56.9% (29/51) and 66.7% (2/3) in pa-
tients who had two foci, between three and nine
foci, and 10 or more foci, respectively (p>0.05).
Laterality is another important risk factor in
some published series. However, in our study
bilateral multifocal PTC and unilateral multifo-
cal disease rates were identified as 51.3%
(20/39) and 52.5% (42/80), respectively. Later-
ality, the presence of lymphocytic thyroiditis,
ETE and number of foci were not significant

Table Il. Comparison of clinicopathological characteristics between multifocal and unifocal groups (n=274).

Multifocal Unifocal

Variables (n=119) (n=155) P
Age 433+ 11.3 39.0+9.3 0.001
Sex Female 92 (77.3%) 128 (82.6%) 0.350

Male 27 (22.7%) 27 (17.4%)
Family history 4 (3.4%) 4 (2.6%) 0.730
CCLND positivity 62 (52.1%) 56 (36.1%) 0.008
Lymphocytic thyroiditis 56 (47.1%) 66 (42.6%) 0.460
Dominant tumor size

0-10 mm 54 (45.4%) 84 (54.2%) 0.343

11-20 mm 54 (45.4%) 58 (37.4%)

>20 mm 11 (9.2%) 13 (8.4%)
LVI 39 (32.8%) 33 (21.3%) 0.032
ETE 47 (39.5%) 45 (29.0%) 0.069

CCLND: Central compartment lymph node dissection, LVI: Lymphovascular invasion, ETE: Exthyroidal extension.
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Table Ill. Univariate analysis of factors associated with CCLND positivity in multifocal PTC patients.

Variable CCLN pozitivity / total (%) P
Dominant tumor size 0-10 mm 21/54 (38.9%)

>10 mm 41/65 (63.1%) 0.009
Sex

Female 40/92 (43.5%) 0.001

Male 22/27 (81.5%)
Laterality

Unilateral 20/39 (51.3%)

Bilateral 42/80 (52.5%) 1.000
Lymphocytic thyroiditis 25/56 (44.6%) 0.125
LVI 32/39 (82.1%) 0.000
ETE 26/47 (55.3%) 0.704
Number of foci 2 foci 31/65 (47.7%)

3-9 foci 29/51 (56.9%) 0.542

=10 foci 2/3 (66.7%)

CCLND: Central compartment lymph node dissection, LVI: Lymphovascular invasion, ETE: Exthyroidal extension

parameters for CCLND positivity (p>0.05)
(Table III).

Male sex and LVI were also found to be sig-
nificant risk factors in the multivariate analysis
concerning of CCLND positivity in multifocal
PTC. The odds ratio (OR) for CCLND positivity
was determined by logistic regression. There was
a significantly increased OR for sex and LVI
(Table IV).

The rate of CCLND positivity based on mul-
tifocal PTC histological subtypes is presented
in Table V. CCLND positivity in patients who
have a solitary histological subtype of PTC,
and 2 or more subtypes was 45.1% (37/82) and
67.6% (26/37), respectively. The difference be-
tween these groups is statistically significant
(p<0.05).

All the histological subtypes of PTC found
in the pathology specimens are presented in
Table VI. The most common subtype is classi-
cal PTC and the second one is follicular vari-
ant PTC. Most of the multifocal patients with a
mixed histological subtype of PTC have classic
and follicular variants as part of the pathology.

Table IV. Multivariate analysis of association of CCLND
positivity with multifocal PTC.

Risk Factors OR (Odds Ratio) %95 GA P

Sex 7.74
LVI 9.49

2.490-24.038  0.000
3.528-25.516  0.000

LVI: Lymphovascular invasion.

Discussion

PTCs often arise as multiple tumor foci in the
thyroid gland. Multifocal PTCs can be synchro-
nous tumors or the metastatic foci of the largest
primary tumor. Multifocality is known to be as-
sociated with higher rates of lymph node metas-
tasis, persistent local disease after initial treat-
ment, regional recurrence and poorer prognosis
compared with unifocal disease?*?7-°,

Multifocal PTC has an incidence ranging from
18% to 87% in published series?>3!33. It was
found by Bansal et al* that distinct molecular al-
terations cause the development of minimum
30% of multifocal PTCs, while approximately
60% might be multiple synchronous primary tu-
mors. 119 patients out of 274 (43.4%) in our
study population had multifocal PTC. It has been
recently shown that multifocality also plays a
role as a risk factor for CCLNM!820.21.35,

Differentiated PTC highly tends to spread to re-
gional lymph nodes. It is acknowledged that
lymph node metastasis in PTC increases the likeli-
hood of local disease recurrence*'>%37 as well as

Table V. The rate of CCLND positivity based on PTC his-
tologic subtype in multifocal disease.

CCLND positivity (n - %) P
Soliter 37/82 (45.1%) 0.038
Mixt 25/37 (67.6%)
Total 62/119 (52.1%)
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Table VI. Histologic subtypes of PTC according to unifocal and multifocal disease.

Multifocal
Histologic subtypes Unifocal Soliter Mixt

Classic type 105 (28.3%) 45 (12.4%) 32 (8.6%)
Follicular variant type 41 (13.1%) 37 (11.8%) 34 (10.8%)
Warthin like type 3 (1.0%) -- 3 (1.0%)
Cystic papillary type 1(0.3%) - 1(0.3%)
Solid type - - 1(0.3%)
Oncocytic type 3 (1.0%) -- 1 (0.3%)
Diffuse sclerosing type 1(0.3%) - -
Cribriform morular type 1(0.3%) -- --
Total 155 (49.4%) 82(26.1%) 77 (24.5%)

causing a poor prognostic factor for PTC!!120,
Nevertheless, this finding is disputed since other
studies conclude that long-term patient prognosis
is not affected by central neck lymph node posi-
tivity due to the indolent nature®. Cervical neck
lymph node metastases are widespread with an
incidence rate among PTC patients ranging from
20 to 50%'>13¥-41 In a previous study conducted
by our group, we found a CCLND positivity rate
of 38% in pT1, clinic NO PTC patients. There-
fore, performing CCLND with total thyroidecto-
my poses no additional risk of injury to the recur-
rent laryngeal nerve or of permanent hypocal-
cemia®.,

In this study population, we found that the ra-
tio of CCLND positivity was 43.1% (118/274),
36.1% (52/155) and 52.1% (62/119) in overall
PTC patients, in the unifocal disease and in the
multifocal group, respectively. Therefore, the dif-
ference between the multifocal and the unifocal
group is statistically significant (p<0.05), show-
ing a significant association between multifocali-
ty and CCLNM as reported in the literature. In a
study by Kuo et al?’, higher rates of regional
lymph node metastases, extrathyroidal invasion,
and distant metastases were detected at the time
of diagnosis in a series of 2418 PTC patients. As
the tumor number increased, central lymph node
metastasis also increased. Kim et al** reported
that the number of tumor foci independently pre-
dicted regional lymph node metastasis and an in-
crease in the number of tumor foci was strongly
associated with older age at diagnosis, CCLND
positivity, and advanced TNM stage of PTC. The
effect of multifocality on prognosis in patients
having one, two, or three or more PTC foci un-
dergoing thyroidectomy has been investigated by
Qu et al®. The researchers found that the likeli-
hood of recurrence and death was significantly
increased by the presence of several foci, particu-
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larly three or more. Another study*° found that
patients with multifocal tumors had a significant-
ly higher extrathyroidal extension, CCLNM, and
advanced TNM stage.

A meta-analysis conducted with the inclusion
of 20 studies and 9084 patients who had had a
thyroidectomy and prophylactic CCLND largely
concentrated on the risk factors for central lymph
node metastasis in patients who had negative
central compartment lymph nodes revealed by
clinical examination**. The researchers found that
the increased risk was associated with factors
such as male sex, age < 45 years, multifocality,
tumor size > 2 cm for PTC and > 0.5 cm for pap-
illary microcarcinoma, location of primary tumor
in the central area and low lobe, LVI, capsular in-
vasion and ETE. Yet, there was no relationship
between increased risk of CCLND positivity in
these patients and bilateral tumors and lympho-
cytic thyroiditis. The authors concluded that
these factors should guide the application of pro-
phylactic CCLND in patients with clinically neg-
ative central compartment lymph nodes. In a
more recent study, Afif et al*® looked into the re-
lationship between number of tumors and central
lymph node metastasis, and they also reported a
similar rate of metastasis in patients having one
and two foci. But, the rate was two times higher
in the presence of 3-9 tumors, and 4 times higher
when there were ten or more. Similar stud-
ies!>!84 have shown that tumor multifocality is
significantly associated with lymph node metas-
tasis, which is consistent with our results. In our
study group, not only CCLND positivity but also
older age and LVI were also statistically signifi-
cant risk factors between multifocal and unifocal
PTC patients.

In our study, CCLNM rate in the multifocal
group is 47.7%, 56.9%, and 66,7% in patients
who have two foci, from 3 to 9 foci, and 10 or
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more foci, respectively. These data showed no
significance between the number of foci and
CCLND positivity unlike the other published se-
ries above (p>0.05).

Univariate analysis of multifocal PTC patients
demonstrated increasing size of dominant tumor
(>10 mm), LVI and sex as significant predictors
of CCLND positivity in our study population.
However, the multivariate analysis further
showed that LVI presented the most significantly
increased OR for central neck metastasis.

WHO classification suggests 15 histological
subtypes for PTC?2. Classical and follicular vari-
ant PTCs (FVPTC) appear as the most frequent
subtypes. PTC histological variants might exhibit
different biological behaviors compared to classi-
cal PTC?*. Tto et al** observed follicular, tall cell,
and oncocytic variants in 6.6%, 3.9%, and 1.9%
of the cases, respectively.

Kelli et al*’ found in their study that patients
with conventional PTC, rather than those with
FVPTC, had malignant lymph nodes with high
frequency. Whether or not to conduct elective
CCLND in patients with FVPTC is to be con-
firmed by additional studies. There is a gap in the
literature about the occurrence of multifocal PTC
and CCLND positivity as solitary and mixed
types. In our study, the relation between CCLND
positivity and PTC histological variants are sta-
tistically significant between solitary and mixed
tumors. CCLND positivity in patients who have a
solitary histological subtype of PTC, and 2 or
more subtypes was 45.1% (37/82) and 67.6%
(26/37), respectively. The difference between
these groups is statistically significant (p<0.05).
However, the aggressive variants of PTC are few
in our study group and it is difficult to explain
the significance between solitary and mixed
groups as most of the histologic subtypes are
classical and FVPTCs in both groups. All histo-
logical subtypes of PTC found in the pathology
specimens of multifocal PTC patients are pre-
sented in Table VI.

Conclusions

We showed that multifocality increases the
CCLND positivity in PTC. In those patients, male
sex, size of dominant tumor >10 mm and LVI are
also related with CCLNM. However, its impact
on patient survival is still unknown. The impact of
the histologic subtype of multifocal PTC is a sub-
ject to be further investigated. Some mixed sub-

types of multifocal PTC may be associated with
more aggressive metastasis in the central neck but
our patient sample size is not enough to make a
proper comment on this subject.
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