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Abstract

\\

\

Thyroidectomy or hemithyroidectomy may be performed as treatment for papillary thyroid microcarcinoma (PTMC). However, in |
cases of bilateral PTMCs, only thyroidectomies should be recommended. Sometimes bilateral PTMC may be undetected in
presurgical evaluations, so reoperation might be necessary after a partial thyroid resection. The aim of this study was to assess the
occurrence of and predictive factors for the multifocality and bilaterality of PTMCs.

We performed a retrospective review of 4716 consecutive patients with thyroid tumors. Of these patients, 434 (9.2%) had thyroid
malignancies. All patients underwent thyroidectomies with central and/or lateral lymph node dissection between January 2008 and
December 2017. PTMC was identified in 177 (3.75%) individuals.

Solitary PTMC was observed in 114 (64.4%) patients, multifocal PTMC was seen in 48 (27.1%) patients, and bilateral PTMC was
detected in 15 (8.5%) patients. The occurrence of solitary PTMC increased from 11.1% in 2008 to 61.9% in 2017. The occurrence of
multifocal tumors significantly decreased from 77.8% in 2008 to 6.3% to 18.4% in 2013 to 2016 (P < .05). The occurrence of bilateral
tumors, with respect to all PTMC cases, did not change during the 10-year period. We observed significantly higher rates of
hypoechogenicity, more microcalcifications, more irregular margins, larger tumor sizes, and higher vascularity in the patients with
multifocal and bilateral tumors than in the patients with solitary tumors (P < .0001 for all).

The occurrence of bilateral PTMC is not very common. In patients with PTMC, thyroidectomy should be considered when
microcalcifications, an irregular tumor shape, unclear margins, hypoechogenicity, high vascularity, and a large tumor size are
observed. These clinicopathological features are prognostic factors for multifocal and bilateral PTMC.

Abbreviations: PTC = papillary thyroid cancer, PTMC = papillary thyroid microcarcinoma, TBSRTC = the Bethesda System for

Reporting Thyroid Cytopathology, UG-FNAB = ultrasound guided-fine needle aspiration biopsy.
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1. Introduction

The incidence of papillary thyroid cancer (PTC) is increasing, and
PTC is the most common type of thyroid malignancy."!
However, lesions being 1.0cm or less in the largest dimension
known as papillary thyroid microcarcinomas (PTMCs), are
responsible for a progressively higher rate of thyroid cancer
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during the last few decades.”! According to our own

experience,! the prognosis of PTMC is excellent; however, in
cases of locoregional recurrences, worse oncological outcomes
might be observed.

Multifocality and bilaterality are common features in PTMC
and are considered risk factors for disease recurrence.[*’!
According to the observations from Lu et al,'®’ multifocality
may arise from intrathyroidal metastases from a single cancer cell
clone or from multiple independent origins. This latter hypothesis
was investigated by some modern molecular techniques, which
confirmed that PTMCs are multiple synchronous primary tumors
arising from autonomic clones.”””®! This finding makes diagnos-
ing the multifocality and bilaterality of PTMC extremely difficult
with early presurgical diagnostics.

The prevalence of multifocal PTC, in which multifocality is one
of its most characteristic features, depends on epidemiological
and methodological factors and ranges from 18% to 87%."!
However, regardless of its prevalence, the multifocality and
bilaterality of PTC might easily go undetected by presurgical
evaluations, such as ultrasonography and subsequently ultra-
sound guided-fine needle aspiration biopsy (UG-FNAB); thus,
partial thyroid resections for cases of bilateral PTC may lead to
the necessity of reoperation.'®! So et al™® highlighted that
additional PTMC foci are very often too small to be diagnosed
before surgery, especially under the current guidelines on
ultrasound screening evaluations for PTC. He also noticed that
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multifocality might be treated as a risk factor for bilateral PTMC,
which requires more extensive surgery and more thorough follow-
up. However, multifocality is the histopathological feature that
may be ultimately evaluated after surgical resection. Some authors
confirm that multifocal PTMC is very often associated with poor
prognosis and more aggressiveness.'*! Multifocal PTMC has been
associated with increased risks of lymph nodes and distant
metastases, persistent local disease after primary surgery and
locoregional recurrence.' ' 1f the PTMC presents multifocality and
bilaterality, a thyroidectomy should be performed, but more
extensive surgery should also be introduced."!! Total thyroidec-
tomy in cases of PTMC is an acceptable treatment method.
However, the 2017 American Thyroid Association (ATA) guide-
lines usually recommend thyroidectomy clinically for patients with
2 lobes involved.'"?! Therefore, the role of total thyroidectomy in
patients with PTMC localized in one lobe remains controversial.
These doubts are further emphasized because of the limited
survival benefits and potential postsurgical complications after
more radical procedures, such as injury of the recurrent laryngeal
nerve and hypoparathyroidism. However, in many cases, multi-
focality and bilaterality are very often found in postsurgical
histopathological examinations. When contralateral PTMC foci
are initially diagnosed, not after total surgery, the diagnosis may
lead to insufficient treatment rather than radical treatment.

Identification of the occurrence and the risk factors for
multifocality and bilaterality could help surgeons evaluate the
clinical status of individuals with PTMC and determine whether
hemithyroidectomy is a sufficient surgical option or if total
thyroidectomy is required.

In our study, we performed clinical analyses to identify some
predictive factors for multifocality and bilaterality in patients
with PTMC who underwent total thyroidectomy and central/
lateral lymphadenectomy.

2. Materials and methods

The study protocol was approved by the Bioethics Committee of
Wroclaw Medical University (Reference number: KB-783/2017).
The data were analyzed anonymously and retrospectively on the
basis of medical records. The authors did not have access to any
identifying patient information and did not have any direct access
to the study participants.

2.1. Patients selection

The case records of 4716 patients with thyroid tumors who were
treated consecutively at the Department of General, Gastroen-
terological and Endocrine Surgery of Wroclaw Medical Univer-
sity (Poland) in 2008 to 2017 were retrospectively analyzed. Of
these patients, 434 (9.2%) individuals showed thyroid malig-
nancy. The inclusion criteria were as follows: solitary, multifocal
or bilateral PTMC confirmed in histopathology, clearly defined
ultrasound features of thyroid nodule/nodules performed mini-
mum 2 times by 2 independent radiologists before surgery, UG-
FNAB performed before surgery with cytology result confirmed
by 2 independent experienced cytologists. All patients had
ultrasound examination and UG-FNAB performed by 1 endo-
crine clinicians team experienced in thyroid diseases. All analyzed
FNAB results were reported using the Bethesda System for
Reporting Thyroid Cytopathology (TBSRTC) classification.!?!
Only the specimens obtained from UG-FNAB of the thyroid
nodules from patients operated in 2008 (study period: 2008—
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2017) were retrospectively reanalyzed and assigned to adequate
categories according to TBSRTC because this classification was
formed and finally recommended in 2009."3! All individuals
were operated on by one endocrine surgical team trained in
thyroid surgery. The histopathological specimens were analyzed
by 2 pathologists experienced in thyroid cancers. The exclusion
criteria included nodules with diameter larger than 1.0cm, not
clearly defined preoperative ultrasound features of thyroid
nodule/nodules, thyroid autoimmunity, previous neck and head
radiotherapy or surgery, family history of thyroid cancer and
patients with locally advanced PTC with no radical treatment
(n=9). One hundred seventy seven (3.75%) patients were
diagnosed with PTMC and met inclusion criteria. There were 144
(81.4%) women and 33 (18.6%) men. The mean age of the
patients with PTMC was 50.2+10.9 years. All patients with
PTMC diagnosed in UG-FNAB before surgery underwent total
thyroidectomy and elective central lymph node dissection. Only
the individuals with ultrasound pathologically changed and
cytologically confirmed metastatic lateral lymph nodes under-
went selective lateral lymph node dissection. The steps for patient
selection are presented in Fig. 1.

2.2. Statistical analysis

Statistical analysis was performed using Statistica 13.1 software
(StatSoft, Tulsa, OK). Categorical variables were presented as the
number of observations and percentages, and continuous
variables were expressed as means+standard deviation. Cate-
gorical variables were analyzed by chi-square tests or Fisher exact
tests. The continuous variable of “age” had a normal distribution
(Shapiro-Wilk normality test) and equality of variance (Levene
test) and was tested by analysis of variance.

Univariate and multivariate logistic regression analyses were
used to confirm the results obtained for independent predictive
factors that were associated with the risk of multifocal and
bilateral tumors.

The diagnostic potential of independent variables was
determined by receiver operating characteristic (ROC) analyses
and was expressed in terms of the area under the ROC curve
(AUC). The accuracy, sensitivity, specificity, positive predictive
value (PPV), negative predictive value (NPV), likelihood ratio of
positive results (LR(+)), and likelihood ratio of negative results
(LR(-)), and Youden index were also calculated.

All values of @ <0.05 were considered statistically significant.

3. Results

3.1. Demographic characteristics of PTMC patients

The results of the prevalence of solitary, multifocal, and bilateral
tumors in PTMC patients from 2008 to 2017 are presented in
Table 1. The prevalence of solitary PTMCs increased from 11.1%
in 2008 to 61.9% in 2017. The prevalence of multifocal tumors
significantly decreased from 77.8% in 2008 to 6.3% to 18.4% in
2013 to 2016 (P<.035). The prevalence of bilateral tumors, with
respect to all PTMC cases, did not change during the 10-year period.

Among the 177 PTMC patients, solitary thyroid tumors were
observed in 114 (64.4%) patients, multifocal tumors were
observed in 48 (27.1%) patients, and bilateral tumors
were detected in 15 (8.5%) patients. As demonstrated in Table 2,
there were no significant differences in age and sex between the 3
subgroups of PTMC patients.
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Significantly higher rates of hypoechogenicity, microcalcifications, irregular margins,
higher mmor size and high vascularity (p<0,0001 for all).
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Figure 1. Selection of the study group from 4716 individuals r*eferred for surgery in one center from 2008 to 2017. All participants underwent UG-FNAB.
Histopathological verification was conducted for all participants. : In 8 cases, we performed only surgical biopsy due to advanced malignant processes, and 1
individual did not undergo surgery due to an extremely advanced malignant process and extremely poor general condition (ASA 4) —that patient was excluded.

3.2. Relationship between multifocal and bilateral tumors
and other clinicopathological characteristics

The rate of predicting thyroid malignancy before surgery was
significantly higher in the patients with solitary tumors than in
patients with multifocal or bilateral tumors (P=.0004) (Table 2).
The rate of total thyroid resection and lack of necessity for
reoperation were also significantly higher in PTMC patients with
solitary tumors than in patients with multifocal or bilateral
tumors (P=.0003 and P=.0001, respectively).

The histopathological results presented in Table 2 show that there
were no significant differences in pTNM and pT stages between

study groups (P>.05 for both). However, significantly more
patients with lymph node metastasis (pN1) or distant metastasis
(pM1) had PTMC with multifocal or bilateral tumors (P <.0001).

3.3. Selected ultrasound features as independent
predictors of multifocal and bilateral PTMC

The preoperative ultrasound features of the 3 subgroups of
patients with PTMC are shown in Table 3. We observed a
significantly higher rate of hypoechogenicity, significantly more
microcalcifications, significantly more irregular margins of the
dominant tumor, significantly larger tumor size (>0.5cm), and

The prevalence of solitary, multifocal, and bilateral tumors in PTMC patients in 2008 to 2017.

Year Solitary tumor Multifocal tumor Bilateral tumor P-value for “multifocal tumor” P-value for “bilateral tumor”
2008 1(11.1) 7 (77.8) 1(11.9) - —
2009 7 (563.9) 5 (38.5) 1.(7.7) 0.168 0.377
2010 6 (50.0) 541.7) 18.3) 0.202 0.416
2011 6 (66.7) 2 (22.2) 1(11.1) 0.145 0.416
2012 11 (61.1) 6 (33.3) 1(5.6) 0.106 0.274
2013 14 (87.5) 1(6.3) 1(6.3) 0.006" 0.228
2014 8 (80.0) 1(10.0) 1(10.0) 0.008" 0.345
2015 20 (64.5) 8 (25.9) 39.7) 0.045" 0.300
2016 28 (73.7) 7 (18.4) 3(7.9 0.026" 0.231
2017 13 (61.9) 6 (28.6) 2 (9.5 0.075 0.331

Descriptive data were presented as the number of observations (percent). The determined P-values relate to 2008 data.

ETMC =npapillary thyroid microcarcinoma.
Statistically significant.
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The baseline demographics and tumor characteristics of patients with solitary, multifocal, and bilateral PTMC tumors.
Variable Solitary tumor n=114 Multifocal tumor n=48 Bilateral tumor n=15 P-value
Gender: 227
Female 97 (85.1) 36 (75.0) 11 (73.3)
Male 17 (14.9) 12 (25.0) 4(26.7)
Age, y 46.5+15.6 507114 53.7+£57 .067
Age: .626
<55 73 (64.0) 28 (58.3) 8 (53.3)
>55 41 (36.0) 20 (41.7) 7 (46.7)
Thyroid malignancy: .0004"
Before surgery 86 (75.4) 25 (52.1) 5(33.3
After surgery 28 (24.6) 23 (47.9 10 (66.7)
Type of surgery: .0003"
Total 88 (77.2) 34 (70.8) 4 (26.7)
Nontotal 26 (22.8) 14 (29.2) 11 (73.3)
Reoperation: .0001"
No 94 (82.5) (66.7) 5(33.3)
Yes 20 (17.5) 16 (33.3) 10 (66.7)
pTNM: .555
| 112 (98.3) 46 (95.8) 15 (100.0)
-V 2(1.7) 2 (4.2) 0(0.0)
pT: 1.000
pT1 114 (100.0) 48 (100.0) 15 (100.0)
pT2-T4 0 (0.0 0 (0.0) 0 (0.0)
pN: <.0001"
pNO 94 (82.5) 21 (43.8) 0 (0.0)
pNia 19 (16.7) 22 (45.8) 13 (86.6)
pN1b 0 (0.0 0 (0.0) 1(6.7)
pNx 1(0.9 5(10.4) 1(6.7)
pM: <.0001"
pMO 113 (99.1) 41 (85.4) 12 (80.0)
pM1 1.9 7 (14.6) 2 (13.3
pMx 0 (0.0 0 (0.0) 7)

Descriptive data were presented as the number of observations (percent) or mean+SD.

PTMC = papillary thyroid microcarcinoma.
Statistically significant.

significantly higher vascularity in the patients with multifocal or
bilateral tumors than in the patients with solitary PTMCs (P <
0.0001 for all). Additionally, univariate and multivariate logistic
regression analyses confirmed a significantly high to total

correlation between the abovementioned ultrasound factors
and the risk of multifocal and bilateral PTMC (data not shown).

The diagnostic potential of preoperative ultrasound features to
discriminate multifocal or bilateral tumors from solitary tumors

Selected ultrasound features of patients diagnosed with PTMC.

Variable Solitary tumor n=114 Multifocal tumor n=48 Bilateral tumor n=15 P-value

Echogenicity: <.0001"
Hyperechoic 93 (81.6) 0 (0.0 0(0.0)
Hypoechoic 21 4) 48 (100.0) 15 (100.0)

Microcalcification: <.0001"
No 92 (80.7) 1(2.1) 1(6.7)
Yes 22 (19.3) 47 (97.9) 14 (93.3)

Irregular margin: <.0001"
No 93 (81.6) 242 0(0.0)
Yes 21 (18.4) 46 (95.8) 15 (100.0)

Tumor size: <.0001"
<5mm 79 (69.3) 2 4.2 0(0.0)
>5mm 35 (30.7) 46 (95.8) 15 (100.0)

Vascularity: <.0001"
Low 93 (81.6) 1(2.1) 0(0.0)
High 21 (18.4) 47 (97.9) 15 (100.0)

Descriptive data were presented as the number of observations (percent).

ETMC =npapillary thyroid microcarcinoma.
 Statistically significant.
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Diagnostic potential of the ultrasound features as indicators of the presence of multifocal tumors in PTMC.

Microcalcification Hypoechogenicity Irregular margin Tumor size >5mm High vascularity

AUC (+95% Cl) 0.893 (0.842-0.944) 0.908 (0.863-0.953) 0.887 (0.833-0.942) 0.826 (0.761-0.890) 0.897 (0.847-0.948)
P-value <.0001 <.0001 <.0001 <.0001 <.0001

SE 0.026 0.023 0.028 0.033 0.026
Sensitivity 0.807 0.816 0.816 0.816 0.816
Specificity 0.979 1.000 0.958 0.958 0.979
Accuracy 0.858 0.870 0.858 0.772 0.864

LR(+) 0.021 0.000 0.042 0.042 0.021

LR(-) 0.193 0.184 0.184 0.307 0.184

PPV 0.989 1.000 0.979 0.975 0.989

NPV 0.681 0.696 0.687 0.568 0.691

Youden index 0.786 0.816 0.774 0.651 0.795

95% Cl=95% confidence interval, AUC=area under ROC curve, LR(—) = likelihood ratio of negative results, LR(+) = likelihood ratio of positive results, NPV = negative predictive value, PPV = positive predictive

value, PTMC = papillary thyroid microcarcinoma, SE=standard error.

was evaluated by ROC analysis. The results presented in Tables 4
and 5 show that all selected ultrasound features were significant
predictors of the presence of multifocal and bilateral tumors
(P<.0001 for all).

4. Discussion

Multifocality and bilaterality are common pathological features of
PTMC. Although PTMC is generally thought to be a tumor with
excellent prognosis, some studies have described patients with very
aggressive or fatal cases of multifocal PTC."! Genpeng et all*!
confirmed the multifocality of PTC as a risk factor for disease
recurrence and poorer prognosis. They also suggest a higher
incidence rate of lymph node metastasis than does unifocal PTC. In
their study, 70.5% of multifocal cases were diagnosed. The
sensitivity of detecting multifocal and bilateral PTMCs by UG-
FNAB is relatively unsatisfactory. Predictive factors for multi-
focality and bilaterality might be useful for clinicians to evaluate
the clinicopathological status of both thyroid lobes in individuals
with PTMC and, subsequently, to help surgeons determine
whether total thyroidectomy or hemithyroidectomy is required.
Although PTMC may be treated by hemithyroidectomy, if
multifocality or bilaterality are found, more aggressive treatment
is recommended. Several studies have reported clinicopathologi-
cal factors associated with multifocality and bilaterality, but few
of studies evaluated these characteristics with respect to the

recommended surgical procedure. This is a common clinical
situation where an additional small malignant nodule in
multifocal PTMC is not diagnosed preoperatively but is
recognized in histopathological examination.

In our study, we tried to distinguish the clinical risk factors of
pathologically positive multifocal and bilateral PTMCs and the
characteristics of unilateral tumors. The present study showed
that 27.1% and 8.5% of the 177 patients with PTMC had
multifocality and bilaterality, respectively. Hypoechogenicity,
microcalcifications, irregular margins of the dominant tumor,
tumor sizes of 0.5 to 1.0cm, unclear margins, irregular tumor
shape, and high vascularity were classified as risk factors for
multifocality and bilaterality; however, small tumor size <0.5,
not hypoechoic structure and round tumor shapes were
protective factors against the presence of multifocality and
bilaterality. Younger age (<55) was not classified as a prognostic
factor for solitary tumors because, in our study, almost all
patients (97.7%) under 55 years old were in stage I of the disease.
The positive correlation between microcalcifications with high
vascularity and multifocality with bilaterality was statistically
significant. The ultrasound features, such as irregular tumor
shape, unclear margins, and hypoechogenicity, were known as
characteristic factors of increased risk of multifocality and
bilaterality.

We decided to undertake this study because in our clinic, the
value of total thyroidectomy in patients with unilateral and non-

Diagnostic potential of ultrasound features as indicators of the presence of bilateral tumors in PTMC.

Microcalcification Hypoechogenicity Irregular margin Tumor size >5mm High vascularity
AUC (+£95% CI) 0.870 (0.783-0.957) 0.908 (0.863-0.953) 0.908 (0.857-0.959) 0.846 (0.777-0.916) 0.908 (0.857-0.959)
P-value <.0001 <.0001 <.0001 <.0001 <.0001
SE 0.044 0.023 0.026 0.035 0.026
Sensitivity 0.807 0.816 0.816 0.693 0.816
Specificity 0.933 1.000 1.000 1.000 1.000
Accuracy 0.822 0.870 0.837 0.729 0.837
LR(+) 0.067 0.000 0.000 0.000 0.000
LR(-) 0.193 0.184 0.184 0.307 0.184
PPV 0.989 1.000 1.000 1.000 1.000
NPV 0.389 0.696 0.417 0.300 0.417
Youden index 0.740 0.816 0.816 0.693 0.816
95% Cl=95% confidence interval, AUC=area under ROC curve, LR(—) =likelihood ratio of negative results, LR(+) = likelihood ratio of positive results, NPV =negative predictive value, PPV = positive predictive

value, PTMC = papillary thyroid microcarcinoma, SE=standard error.
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multifocal PTMC still remains controversial. Until now, there has
been limited evidence showing that total thyroidectomy in such
cases could improve disease-free survival and reduce locoregional
recurrence. Additionally, some studies have shown that total
thyroidectomy exhibits no improvement in the long-term
outcomes of patients, while increasing the possibility of
morbidity through adverse events such as recurrent laryngeal
nerve palsy and iatrogenic parathyroid gland injury. On the
other hand, the authors of this study suggest that total
thyroidectomy without an increase in morbidity may be achieved
by experienced surgeons.*! Some authors suggest more aggres-
sive treatment for multifocal PTC. Those authors confirm that
multifocality is significantly correlated with extrathyroid exten-
sion and lymph node metastasis compared with unilaterality
of PTMC.I"?!

In our study, the diagnostic potential of ultrasound features as
indicators of the multifocality and bilaterality of PTMC were
estimated on the basis of the evaluation of the dominant tumor.
We state that this approach is pragmatic and clinically valuable.
Secondary tumors have a significantly smaller size than primary
tumors and are very difficult to diagnose preoperatively by
ultrasonography and UG-FNAB. Additionally, according to ATA
guidelines, such small tumors are not recommended for further
evaluation. Fortunately, preoperatively undiagnosed secondary
foci of multifocal PTMCs found after surgery do not significantly
change the management strategy if these foci were localized
unilaterally, and minimum lobectomy with or without isthmec-
tomy should be performed. However, if secondary tumors are
found contralaterally in the postsurgical histopathology of
patients who underwent nonradical surgery, then remnant
malignant tissue may appear after the procedure!'’l; this may
lead to the necessity of a secondary surgical treatment method or,
if reoperation is not performed, to locoregional and distant
metastases. Some authors have highlighted that multifocality is a
risk factor for bilaterality, which increases the incidence of
bilaterality to 30%."31 This increased risk is why other
researchers recommend total thyroidectomy in cases of preoper-
atively diagnosed PTMC with smaller multifocal tumors and
complete thyroidectomy after lobectomy when multifocal PTMC
is diagnosed incidentally in postsurgical histopathology. The
probability of contralateral foci and poor prognosis in such cases
is rather high. Some authors allow performing only lobectomy in
some cases of multifocal PTMC; however, thorough follow-up is
recommended.

Because of the low sensitivity and specificity of UG-FNAB in
detecting multifocal and bilateral PTMC, which have unknown
prognostic significance, we believe that the evaluation of
presurgical predictors for multifocal and bilateral PTMC should
be analyzed.'® Some authors suggest that multifocality is a
strong significant factor for bilateral PTMC. Unfortunately, as
we previously stated, this clinicopathological feature is often
evaluated after surgery, which means this characteristic cannot
contribute to planning extension surgeries. We did not observe
any significant correlation between the number of PTMC foci in
the dominant lobe and bilaterality. However, some authors have
confirmed that the number of tumors is the most significant
clinicopathological predictor for bilateral PTMCs.['® These
authors added that well-established predictive factors for
multifocal PTMC can decrease the risk of reoperation. The
percentage of preoperatively undiagnosed malignant tumors was
the highest in the bilateral PTMC subgroup. However, some of
these diagnostic procedures for patients with multifocal and
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bilateral PTMCs who were surgically treated in our clinic were
performed outside of our department. However, when the
dominant tumor was >0.5cm in diameter, the chance for
multifocality and bilaterality was higher. We confirmed a
significant correlation between these clinicopathological features
and multifocality and bilaterality.

There are several limitations in this study. We did not use some
other modern diagnostic techniques such elastography to
describe ultrasound thyroid nodules characteristics more
accurately. However we wanted to analyze only this method,
which is used routinely in clinical practice. We did not performed
elective lateral lymph node dissection in all patients with PTMC.
Only patients with cytologically confirmed lateral lymph node
metastasis had selective lateral lymphadenectomy performed.
Because of potential complications and ethical issues associated
with prophylactic lateral lymph node dissection, we avoided this
procedure if was not necessary. Regarding excellent prognosis of
PTMC, this procedure cannot be recommended for every case of
PTMC. Our study is also limited by its retrospective design and
limited number of multifocal and bilateral PTMC. However,
besides of the fact, that the one of the most common pathological
features of PTC is multifocality, the bilateral tumors are not very
often observed. The next limitation of our study is its single
center analysis. Thus, multicenter and large cohorts study should
be performed to identify the risk factors for multifocal and
bilateral PTMC. It may reduce the number of thyroid cancer
reoperations.

5. Conclusion

In our study, we identified the risk factors of multifocality and
bilaterality in PTMC patients. The presence of a larger size (0.5—
1.0cm), hypoechogenicity, unclear margins, irregular tumor
shape, high vascularity, and microcalcifications could help
surgeons evaluate the thyroid lobe status of patients with PTMC
and further analyze the necessity of total thyroidectomy
individually for each patient. Total thyroidectomy might be
avoided when the risk factors of multifocality and bilaterality are
excluded.
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