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Abstract Despite the majority of papillary thyroid mi-
crocarcinoma (PTMC) patients has benign clinical courses,
some PTMCs have a clinical presentation similar to con-
ventional papillary thyroid carcinoma (PTC). The aim of
this study was to identify risk factors for lymph node
metastasis at presentation and prognostic parameters
influencing nodal recurrence in PTMC. From January 1998
to October 2013, 556 consecutive patients had a diagnosis
of differentiated thyroid carcinoma in our surgical depart-
ment. A total of 219 (39.4 %) patients who had a patho-
logical diagnosis of PTMC represented the cohort for the
current study. We carried out a retrospective cohort study
to compare 24 PTMC patients with lymph node metastasis
at diagnosis (N1) and 195 PTMC patients without lymph
node involvement (NO). The comparison between groups
involved evaluation of patients and tumor characteristics. A
diameter >8 mm, the presence of multifocality, and ex-
trathyroid invasion (T3) were independent risk factors for
nodal involvement at presentation. The presence of T3 was
the only independent prognostic parameter influencing
nodal recurrence. Prognostic factors for N1 at presentation
and for recurrence are pathological parameters, thus it is
not possible before surgery to detect PTMC patients who
are at risk. However, we believe that a full treatment pro-
tocol should be also indicated in the case of PTMC
according to risk stratification and cancer stage as for the
conventional counterpart of PTC.
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Introduction

The 2004 World Health Organization (WHO) classification
of thyroid tumors has defined papillary thyroid microcar-
cinoma (PTMC) as a tumor of 1.0 cm or less in diameter
[1]. The 2010 TNM staging system has included into stage
T1 all tumors with a diameter <2.0 cm, where PTMCs are
those T1la tumors <1.0 cm [2]. However, the updated TNM
staging system has placed greater emphasis on the metas-
tasis to lymph nodes than in the diameter alone in pre-
dicting prognosis of PTMC [2].

Despite the majority of PTMC patients has a benign
clinical courses associated with good prognosis [3], some
PTMC:s have a clinical presentation similar to conventional
papillary thyroid carcinoma (PTC) with the involvement of
neck lymph node by the tumor [4, 5]. Detection of lymph
node metastasis at diagnosis is fundamental also in the
management of PTMC as up to 75.0 % of cancer recur-
rences will occur in the lymph nodes of the neck [6].
Indeed, several cases of PTMC with large neck nodal
metastases affecting recurrence [7-10], and sometimes
cancer-related death have been published [8, 11-15].

As evidence on the biological behavior and clinical
courses of PTMC with nodal involvement at presentation
are still controversial, we carried out a retrospective cohort
study to identify risk factors for lymph node metastasis at
presentation and prognostic parameters influencing late
outcome such as nodal recurrence. The current research
was based on a single-institution experience, with homo-
geneity in the clinical management of patients with PTMC.
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Fig. 1 Flowchart of patients
with papillary thyroid
microcarcinoma included in
the retrospective cohort study

556

# of patients diagnosed with thyroid cancer
during the whole period of the study:

# of patients not assessed for eligibility:

71 patients with follicular thyroid carcinoma
and 36 with Hiirthle cell carcinoma

# of patients assessed for eligibility:
449 with papillary thyroid carcinoma

(PTMC)

# of total recruited patients:
219 with papillary thyroid microcarcinoma

N\

data available for analysis:
24 PTMC patients with nodal metastasis (N1) vs.
195 PTMC patients without nodal metastasis (NO)

Materials and methods

Over the period from January 1998 to October 2013, 556
consecutive patients had a diagnosis of differentiated thy-
roid carcinoma in our surgical department. Among them,
449 (80.8 %) were PTC, 71 (12.7 %) were follicular thy-
roid carcinoma, and 36 (6.5 %) were Hiirthle cell thyroid
carcinoma. A total of 219 patients (39.4 %) who had a
pathological diagnosis of PTMC represented the cohort of
patients for the current study. These patients accounted for
48.7 % of all PTCs.

PTMC was defined as a papillary thyroid tumor of
1.0 cm or less in diameter in accordance with the WHO
classification [1]. In the current study, tumor size was the
one reported by pathologists. Twenty-four patients
(10.9 %) were included in the study as having a PTMC
with lymph node metastasis at presentation (N1), while 195
patients (89.1 %) had a diagnosis of PTMC without mac-
roscopic lymph node involvement (NO) (Fig. 1). Some
patients of the NO group could have had unknown micro-
scopic lymph node metastasis being a Nx group rather than
a NO group. Nevertheless, patients without macroscopic
lymph node involvement have been identified as NOPTMC
group.

Preoperative diagnosis of PTMC was made by means of
fine-needle aspiration cytology (FNAC), while in another

@ Springer

subset of patients, the diagnosis of PTMC was incidentally
found at final histology. All patients underwent ultraso-
nography of both thyroid and neck before operation. Those
patients with suspect of lymph node involvement by the
tumor at ultrasonography underwent magnetic resonance
imaging (MRI) of the neck and mediastinum. In a subgroup
of patients, lateral lymph node metastasis was assessed by
means of both FNAC and cytological detection of thyro-
globulin in cervical lymph nodes.

Very thin anatomical slices were made to carefully
analyze thyroid specimen. Multifocality was considered,
when two or more tumor foci were found in one lobe or in
two thyroid lobes. Metastatic lymph nodes were routinely
examined with four histological sections.

We carried out a retrospective cohort study in order to
compare 24 N1PTMC patients and 195 NOPTMC patients.
The allocation of patients to the group N1 or NO was based
on the pathological epicrisis.

This study was conducted in accordance with the rec-
ommendations from the Strengthening the Reporting of
Observational Studies in Epidemiology (STROBE) guide-
lines for reporting observational studies [16]. All the
medical records were retrospectively reviewed. The com-
parison between the two groups involved evaluation of
patients characteristics (age and gender), body mass index
(BMI), familiarity for thyroid cancer, tumor characteristics



Endocrine (2015) 48:575-581 577
Table 1 Tumor characteristics  Characteristics NIPTMC NOPTMC p
Ne° 24 195 -
Diagnosis by cytology (pre-op) 21/24 (87.5 %) 101/195 (51.8 %) 0.002
Diagnosis at histology (post-op) 3/24 (12.5 %)* 94/195 (48.2 %) 0.002
Tumor size (mm), mean + SD 75+£23 5727 0.011
PTM a hvroid Range (3-10) (1-10) -
IMC papillary thyroi Median (95 % CI) 8.0 (6.5-8.4) 6.0 (5.3-6.0) -
microcarcinoma, T3
extrathyroid invasion by the Tumor size>8 mm 11/24 (45.8 %) 45/195 (23.0 %) 0.031
tumor following the 2010 Overt/occult 23/1 (95.8 %) 101/94 (51.8 %) 0.002
PTNM staging system, SD Multifocality 18 (75.0 %) 66 (33.8 %) <0.0001
standard deviation
T3 8 (33.3 %) 9 (4.6 %) <0.0001

* Occult primary

such as tumor size, histology, the incidental or noninci-
dental diagnosis, multifocality, and extrathyroid invasion
(T3 of the pathologic tumor node metastasis, (pTNM)
classification, such as extension to sternothyroid muscle or
perithyroid soft tissues). Pathologic cancer staging and risk
assessment were in accordance with the American Joint
Committee on Cancer (AJCC) pTNM staging, following
the 2010 pTNM-AJCC system [2].

Indications for surgical treatment, management charac-
teristics, surgical complications such as inferior laryngeal
nerve palsy and post-operative hypocalcemia, and follow-
up results were also evaluated. Post-operative hypocalce-
mia was defined as a serum calcium level less than 8.0 mg/
dl; patients were considered as having permanent hypo-
parathyroidism and permanent inferior laryngeal nerve
palsy, if the impaired function persisted after six months
from the operation [17].

Ipsilateral, bilateral, and central neck lymphadenectomy
was always performed as scheduled procedure with curative
intent, on the basis of preoperative or intraoperative detec-
tion of lymph node involvement by the tumor. Prophylactic
lymphadenectomy was not performed in any case.

After discharge, all patients entered a scheduled clinical
and instrumental follow-up program in the endocrinologi-
cal department on an average duration of 90.0 months
(range 15-249 months, median 95 months).

All 24 NIPTMC patients and 135 NOPTMC patients
(69.2 %) underwent iodine-131 whole-body scan (WBS)
4-6 weeks after surgery, without L-thyroxin treatment and
when the TSH level was higher than 30 pU/ml. A radio-
active-iodine (RAI) ablating dose of 100 mCi (3700 MBq)
was used to ablate microscopic thyroid remnants and mi-
crometastases. A post-ablating WBS was done to search for
missed metastases on the previous WBS. L-thyroxin sup-
pressive treatment was started to maintain a serum TSH
concentration of 0.1 pU/ml or less. Patients were followed-
up at 6 and 12 months after treatment and then on a yearly
basis. Only patients with tumor recurrence were resub-
mitted to RAI ablation therapy. Patients with undetectable

TSH-stimulated serum thyroglobulin (Tg) levels, without
ultrasonographic evidence of neck lymph node metastases
and negative WBS, were defined as cancer-free, as
described elsewhere [17].

Patients with incidental NOPTMC <3 mm in diameter,
those patients with a NOPTMC not showing multifocality,
and extrathyroid invasion did not undergo RAI ablation
therapy. According to the treatment protocol of other
authors [18], the diameter cut-off of 3 mm was chosen
because none of the PTMCs <3 mm showed lymph node
involvement or extrathyroid invasion.

Statistical analysis and synthesis of the results

Data were collected in a planned relational computer
database (Microsoft Access®) including patients and
tumors characteristics. All statistical analyses were carried
out using the MedCalc® statistical software version 12.7.5
(MedCalc Software bvba, Ostend, Belgium; http://www.
medcalc.org; 2013).

Data for age, tumor size, BMI, and post-operative hos-
pital stay were presented as the mean + standard deviation
(SD). Data were compared for statistical analysis using the
}52 test to evaluate differences between qualitative variables,
and using the Student’s 7 test to compare quantitative vari-
ables. The objective of statistical analysis was mainly to
identify independent risk factors significantly related to the
presence of lymph node metastasis at presentation (N1) and
lymph node recurrences at follow-up by means of stepwise
logistic regression analysis. Differences were considered
significant, when p < 0.05. p values of the study have been
reported as calculated by the statistical software, which were
both bilateral, i.e., p= and unilateral i.e., p<.

Results
NIPTMC group included 19 women and 5 men (at a ratio

of 3.8:1.0) with a mean age of 48.9 years (median 50,
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range 27-75 years). NOPTMC group consisted of 168
women and 27 men (at a ratio of 6.2:1.0) with a mean age
of 51.1 years (median 50, range 18-78 years). Age and
gender were not significantly different between groups. In
the NIPTMC group, there were 17 patients (70.8 %)
>45 year-old, while in the NOPTMC group, there were 116
patients (53.0 %) >45 year-old, and this difference was not
statistically significant (p = 0.146).

BMI was similar in both groups of study (mean £ SD:
25.8 + 4.8 vs. 24.7 & 4.5 kg/m?, p = 0.241, in NIPTMC
and NOPTMC group, respectively).

In the NIPTMC group, familiarity for thyroid cancer
was found in two patients (8.3 %): one 43-year-old male
patient with a multifocal tumor and bilateral and central
neck nodal metastasis; and one 75-year-old female patient
with a 10 mm tumor and ipsilateral and central neck nodal
metastasis. In the NOPTMC group, familiarity for thyroid
cancer was found in three female patients (1.5 %) aged 39,
43, and 57 with multifocal tumor in all cases.

The comparative cohort study revealed that preoperative
cytological diagnosis of primary thyroid tumor was signif-
icantly more frequent in N1 group (p = 0.002) (Table 1).

Mean tumor size was significantly greater in the
NIPTMC than in the NOPTMC (7.5 vs. 5.7 mm,
p = 0.011). The prevalence of lymph node involvement by
the tumor in the N1IPTMC group was also stratified per
millimeter cut-offs from 1 to 10 mm. No patient with a
tumor diameter <3 mm showed nodal metastasis at pre-
sentation, and 11 patients (45.8 %) had a tumor diameter
>8 mm (Fig. 2). Moreover, after comparing the two
groups per different millimeter cut-offs from 1 to 10 mm, a
diameter >8 mm was more frequently found in the
NIPTNM group, and this difference was statistically sig-
nificant (45.8 vs. 23.0 %, respectively, p = 0.031)
(Table 1). The presence of a papillary classical variant of
carcinoma at histology was significantly related to the
presence of nodal metastasis [23 patients (95.8 %) of
NIPTMC group vs. 134 patients (68.7 %) of NOPTMC

nodal metastasis based on tumor size
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Fig. 2 Distribution of nodal metastasis in 24 patients based on tumor
size cutoffs
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group, respectively, p < 0.0001] (data not shown in tables).
The only patient with encapsulated variant of PTMC and
lymph node involvement by the tumor showed papillae and
follicles as in the classical variant of PTC. Tumor mul-
tifocality, T3, and a nonincidental diagnosis were signifi-
cantly associated with the presence of nodal metastasis
(» < 0.0001 and p = 0.002, respectively) (Table 1).

Eleven out of 24 NIPTMC patients (45.9 %) had a
preoperative diagnosis of nodal involvement: five patients
had a preoperative cytological diagnosis of both primary
tumor and lateral neck lymph nodes; three patients had
cytological detection of lymph nodes involvement only
(occult primary); and three patients had cytological thy-
roglobulin detection in lymph nodes (FNAC-TG); eight
patients (33.3 %) had a suspicion of nodal involvement
following neck ultrasonography and MRI; and five patients
(20.8 %) with nodal metastasis in the central compartment
only were diagnosed intraoperatively.

Among those 24 patients who underwent lymph node
dissection, four had a total thyroidectomy associated with
central neck dissection; 14 had a total thyroidectomy and
central and ipsilateral neck dissection; and six had a total
thyroidectomy associated with central and bilateral neck
dissection. In the latter cases, four patients were submitted
to bilateral neck dissection after cytological detection of
lymph node involvement in both sides, while lymph node
frozen section modulated the extent of lymphadenectomy
to the other side in two patients. Tumor lymph node
recurrence was shown in four patients after at least six
months from the operation. In all cases, tumor recurrence
in neck lymph nodes was ipsilateral to the previous func-
tional neck dissection. The rate of nodal recurrence was
16.6 % of a total of 24 patients with lymph node metastasis
at presentation. However, the overall rate of recurrence was
1.8 %, when considering the whole cohort of 219 patients.

Operative results, post-operative morbidity, and data
about post-operative ablation therapy with I-131 have been
reported in details in Table 2. Two patients of the
NOPTMC group had completion thyroidectomy because
permanent histology demonstrated an unexpected PTMC of
8 and 10 mm.

Post-operative hypocalcemia was mainly found in those
patients who underwent central neck dissection. However,
none of the patients of this cohort had permanent inferior
laryngeal nerve palsy or permanent hypoparathyroidism.

At a mean follow-up of 90.0 months, four patients
(16.6 %) of the NIPTMC group showed nodal recurrence:
three patients in the ipsilateral neck compartment 12, 15,
and 20 months after surgery, and one patient in the central
compartment 16 months after thyroidectomy (Table 2). In
all cases, patients with recurrence showed levels of Tg
>10 ng/ml, and nodal recurrence was detected by means of
FNAC. After lymph node removal, these four patients were
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Table 2 Operative technique Parameter NI1PTMC NOPTMC »
and post-operative results
N° 24 195 -
TT - 192 (98.5 %) -
Completion thyroidectomy - 2 (1.0 %) -
TT + CND 4 (16.6 %) - -
TT 4+ CND + MRND ipsilateral 14 (58.4 %) - -
TT + CND + MRND bilateral 6 (25.0 %) - -
Metachronous MRND ipsilateral - 1 (0.5 %) -
Mean post-operative hospital stay (days) = SD 41 +24 34+ 14 0.048
Median (95 % CI) 3.5 (3.14-5.0) 3 (3.2-3.6) -
Morbidity
Transient hypocalcaemia 7 (29.1 %) 34 (17.4 %) 0.266
Permanent hypocalcemia - - -
Transient unilateral laryngeal nerve palsy 1 (4.2 %) 3 (%) 0.921
Permanent laryngeal nerve palsy - - -
Chilous fistula 142 %) - 0.210
Neck hematoma - 1 (0.5 %) 0.210
I-131 ablation therapy
0 application - 60 (30.8 %) 0.003
PTMC papillary thyroid 1 application 20 (93.8 %) 134 (68.7 %) 0.232
e ﬁgﬁl)ce““al 2 applications 4(16.6 %) 105 %) 0.000
modified radical neck Tumor recurrence (node)
dissection, SD standard Lateral 3 (12.5 %) 1 (0.5 %) 0.000
deviation, CI Confidence Central 1 (4.2 %) _ _
Interval
Table 3 Independent risk factors for nodal involvement at diagnosis and nodal recurrence after stepwise logistic regression analysis
Parameter B SE e p OR 95 % CI
Nodal involvement at diagnosis
Diameter>8 mm 0.952 0.442 4.45 0.031 2.591 1.089-6.164
Multifocality 1.768 0.495 15.016 0.0004 5.863 2.221-15.474
T3 2.335 0.551 16.049 <0.0001 10.333 3.509-30.448
Nodal recurrence
T3 2.590 1.035 5.193 0.012 13.333 1.752-101.421

p coefficient, SE standard error, Xz Chi square, OR odds ratio, CI confidence interval, 73 extrathyroid invasion by the tumor following the 2010

pTNM staging system

once more submitted to RAI ablation therapy. One 53-year-
old female patient of the NOPTMC group was submitted to
ipsilateral modified lateral neck dissection five years after
total thyroidectomy for a multifocal NOPTMC (with a
greatest diameter of 8 mm). In this case, preoperative
diagnosis of lymph node metastasis was made by FNAC,
while Tg serum level was <0.5 ng/ml and WBS was neg-
ative. Pathological result showed three lymph nodes
involved by the tumor. Thereafter, she was submitted to a
second dose of RAI ablation therapy. None of the patients
of both groups died because of PTMC.

Multivariate analysis showed that a diameter >8 mm,
the presence of multifocality, and T3 were independent risk
factors for nodal involvement at presentation. The presence
of T3 was the only independent prognostic parameter
influencing nodal recurrence (Table 3).

Discussion

The extensive uses of thyroid ultrasonography and FNAC,
together with a more accurate thyroid specimen
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examination, are the most important reasons for the
reported increasing incidence of PTMC [19, 20]. Accord-
ing to the WHO classification, microcarcinoma should
indicate a papillary carcinoma <1.0 cm in diameter, which
is incidentally found at histology and reported to have
indolent clinical courses [1]. The same guidelines report
that PTMC can behave more aggressively and it may
present with bulky cervical node metastasis [1]. Thus, a
distinction between clinically relevant and irrelevant
PTMC:s is absolutely needed by physicians.

The main results of the current investigation show that
there are two different varieties of PTMC: tumors with
benign biological and clinical courses and those aggressive
tumors with a diameter >8 mm, multifocality, and extra-
thyroid invasion, which are at high risk for lymph node
involvement at presentation. In these latter tumors, the risk
for nodal recurrence is related to the extrathyroid invasion
in PTMC patients with lymph node metastasis at diagnosis
aged more than 45 (pTNM IVA).

Our data confirm other studies in which PTMCs 8 mm
or larger in diameter are more aggressive in terms of lymph
node and distant metastasis [5, 12]. Other reports do not
agree showing no statistically significant difference in
maximum diameter cutoff of PTMCs affecting cancer
recurrence and death [8, 21, 22]. Different tumor size,
however, had no impact on late outcome such as nodal
recurrence, also in our patients. As shown in fig. 2, all
PTMCs <3 mm in diameter showed neither lymph node
metastasis nor extrathyroid invasion. This subgroup of
patients was not submitted to a full treatment protocol
(surgery, RAI ablation, and r-thyroxin TSH-suppressive
therapy), and thyroidectomy alone was considered as a
definitive treatment.

Multivariate analysis indicated multifocality as an
independent risk factor for nodal involvement by the
tumor. Multifocal PTMC is deemed to have similar risk of
lymph node metastasis as conventional PTC, especially
when the foci of summed carcinoma are >1.0 cm in size [8,
23]. In the case of multifocal PTMC, we suggest the same
treatment as for the conventional PTC, since 75.0 % of our
PTMCs with nodal metastasis were multicentric. In our
experience, multifocality was also found in the only patient
of the NOPTNM group who had metachronous lymph node
metastasis five years after total thyroidectomy. Moreover,
four out of our five patients with familiarity for thyroid
cancer showed multifocality at final histology. Indeed, in
about 6 % of cases of PTMC, there is a familial occur-
rence, and most of these tumors seem to have an unfa-
vorable behavior needing a full treatment protocol [24].

Extrathyroid invasion was found to be a relevant risk
factor for both lymph node involvement and nodal recur-
rence. These results were an evident confirmation of the
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correct inclusion of extrathyroid tumor extension in the
pTNM staging system [25]. Recently, higher BMI has been
reported as a prognostic factor for predicting the presence
of extrathyroid extension in PTMC patients being helpful
in deciding the appropriate surgical extent [26]. The cur-
rent study, however, does not confirm these data about
BMI, and PTMC maybe because our cohort of patients was
quite small.

The 2010 pTNM system appears to be the most appro-
priate staging system classification showing that lymph
node metastases are more important than size alone in pre-
dicting prognosis [2]. Unfortunately, the TNM staging is
available as a post-operative outcome. In our comparative
cohort study, preoperative staging was allowed by cyto-
logical diagnosis and both ultrasonographic and MRI find-
ings. Other authors reported that the risk of lateral lymph
node metastasis at presentation in PTMC is related to some
preoperative findings at ultrasonography such as upper pole
location, the presence of calcifications, and contact of
>25 % with the adjacent capsule [6]. Conversely, the pre-
operative vascular index of PTMC on Doppler ultrasonog-
raphy has been reported as not significantly associated with
both central and lateral lymph node metastasis [27].

None of our patients died of the disease and all patients
with nodal recurrence recovered, showing an excellent
prognosis. However, a long-term follow-up is needed for
definitive recommendations and to confirm the clinical
relevance of the prognostic factor for lymph node
involvement and recurrence [28]. In this way, the use of
molecular tests will help clinicians in distinguish among
more aggressive variants of PTMC [29]. BRAF (V600E)
mutational status has been reported as associated with
PTMC tumor size, multifocality, extrathyroid invasion, and
lymph node metastasis [30].

Conclusions

The results of our study show that it is not possible before
surgery to detect PTMC patients who are at risk, since risk
factors for N1 at presentation and for nodal recurrence are
pathological parameters. These results are useful after the
operation to identify those PTMC patients who need RAI
therapy, a L-thyroxin suppressive treatment to maintain a
very low serum TSH concentration, and a close follow-up.
In the case of more aggressive PTMCs, we believe that a
full treatment protocol should be indicated as for the con-
ventional counterpart of PTC according to risk stratifica-
tion and cancer stage.
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