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ARTICLE INFO ABSTRACT

Keywords: Objective: Lymph node metastasis occurs in a subset of papillary microcarcinoma patients. We aimed to analyze
Thyroid the differences between metastatic and non-metastatic papillary microcarcinomas in order to identify a high-risk
Microcarcinoma subgroup that is likely to require more aggressive treatment.

Lymph node metastasis Materials and methods: 126 thyroidectomies with lymph node dissections (central + lateral), diagnosed as pa-
Size X pillary microcarcinoma, were reviewed.

Encapsulation

Results: Mean age of 126 patients (F/M = 3.3) was 42 years. Mean size of the largest tumor was 7 mm. Classical
was the most frequently (89%) encountered subtype. Multiple histologic subtypes co-occurred in 19%.
Lymphovascular invasion was present in 16% (n = 20). 55 (44%) and 71 (56%) cases were unifocal and mul-
tifocal, respectively. 90 cases (71%) were non-encapsulated with overall infiltrative tumor borders, whereas in
36 cases (29%), the tumor had a well-defined capsule. Among those, 23 (64%) had tumor capsule invasion. 47
(37%) cases had metastasis in lymph nodes. In univariate analysis, metastasis was associated with tumor size
of > 5mm (p = 0.02), tumor burden of > 5 mm (p = 0.03), lymphovascular invasion (p = 0.02) and non-en-
capsulation (p = 0.01). No associations were found regarding sex, age, histologic subtype, lymphocytic thyr-
oiditis, tumor capsule invasion (in capsulated tumors), laterality and multifocality (p > 0.05). In multivariate
analysis, lymphovascular invasion (p = 0.01, OR = 3.97, 95% CI 1.35-11.67), tumor size > 0.5cm (p = 0.031,
OR = 2.92, 95% CI 1.10-7.71) and non-encapsulation (p = 0.033, OR = 2.85, 95% CI 1.08-7.51) were in-
dependent risk factors.

Conclusion: Size (largest tumor or sum of all foci) of > 5 mm, non-encapsulation and lymphovascular invasion
were independent predictors of LNM in PMs. Unifocal tumors metastasize the same as multifocal tumors, sug-
gestive of the contribution of other factors. Patients with sporadically resected microcarcinomas should be
carefully followed-up, especially those that harbor risk factors in histology.

Lymphovascular invasion

1. Introduction especially PMs have been rising, mostly due to advances in the imaging

technology that have led to increased detection of smaller nodules [5-

Papillary thyroid carcinoma is the most common malignancy of the
thyroid gland, accounting for around 1-2% of all malignancies [1,2].
Papillary microcarcinoma (PM) is defined as a papillary thyroid carci-
noma that measures equal to or less than 10 mm [3]. PMs are frequently
encountered, approximately in a third of thyroid glands. They can be
encountered incidentally in thyroidectomies performed for other
causes, or non-incidentally when the tumor is clinically detected [4].
Over the last decades, the incidence of papillary thyroid carcinomas,

71.

Despite the usual indolent behavior and good prognosis of PMs, a
subset of cases are associated with metastasis to lymph nodes or distant
sites, and rarely, disease related death [8]. Considering the fact that
non-invasive management strategies like active surveillance are also
available for patients [9], a risk stratification system is crucial to ac-
curately select the patients that are more likely to metastasize, thus may
need more aggressive treatment options such as surgery and additional
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Fig. 1. (A) Classic (conventional) variant of papillary microcarcinoma; complex, branching papillae in sclerotic background and psammoma bodies (H&E, 100 x ). (B)
Follicular variant of papillary microcarcinoma; neoplastic cells arranged as microfollicular architecture (H&E, 200 x). (C) Tall cell variant of papillary micro-
carcinoma; closely packed papillary growth pattern with tall cells which have 2-3 times of cell width (H&E, 200 X ). (D) Oncocytic variant of papillary micro-
carcinoma; tumor cells with abundant eosinophilic cytoplasm and typical nuclear features (H&E, 400 X ).

radioiodine treatment.

The aim of this study was to analyze the differences between me-
tastatic and non-metastatic PMs, by retrospectively analyzing our series
of thyroidectomies and dissected lymph nodes, in order to identify
useful histopathologic associations of lymph node metastasis (LNM),
which is considered a predictor for recurrence [10]. In the light of our
findings, our goal was to contribute to the knowledge and hopefully
recognize and identify a high-risk group of PMs that is likely to require
more aggressive treatment.

2. Materials and methods
2.1. Ethics statement

This study was approved by the institutional review board.
2.2. Case selection, inclusion and exclusion criteria

In the digital archives of the pathology department, a retrospective
search was conducted for cases diagnosed as papillary thyroid micro-
carcinoma between 2015 and 2020. Among those, cases with lymph
node dissection (central * lateral) of at least 5 lymph nodes were in-
cluded in the study. Cases with additional tumors that measured > 1
cm and cases with dissections of less than 5 lymph nodes were excluded
[11].

2.3. Clinicopathologic analysis

Patient demographics were obtained from pathology reports.
Largest diameter(s) of the tumor(s), histologic subtypes, tumor border
pattern (as encapsulated with/without invasion, or non-encapsulated/
overall infiltrative pattern), lymphovascular invasion, multifocality

(and number of tumor foci), laterality, metastatic status and the pre-
sence of lymphocytic thyroiditis were documented. “Tumor burden”
was designated as the sum of all tumors' diameters in a given case.

2.4. Statistical analysis

Descriptive statistics were presented to define continuous variables.
The normality of continuous variables was investigated by Shapiro-
Wilk's test. For comparison of two non-normally distributed groups
Mann Whitney U test was used. The 2 test was used for categorical
variables along with Fisher Exact test, when applicable. Logistic re-
gression was used to evaluate the effect of risk factors on the occurrence
of metastasis. Statistical significance was accepted when p value was
lower than 0.05. Statistical analysis was performed using the IBM Corp.
Released 2017. IBM SPSS Statistics for Windows, Version 26.0. Armonk,
NY: IBM Corp.

3. Results
3.1. Patient information

126 cases that matched the inclusion criteria were retrieved. The
mean age of patients (97 females and 29 males, F/M = 3.3) was
42years (range: 17-71 years). Among those, 100 patients underwent
bilateral total thyroidectomy and 26 had hemithyroidectomy. For the
latter group, the imaging of the contralateral lobe was normal. Central
lymph node dissection was performed in all cases, along with lateral
neck dissection in 6.

3.2. Pathology

- Tumor size: Mean size of the largest tumor was 7 mm (range:
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Fig. 2. (A) Follicular variant of papillary microcarcinoma with well-defined capsule (H&E, 10 X ). (B) Classic variant papillary microcarcinoma with encapsulation
and overt capsule infiltration (H&E, 10X ). (C-D) Non-encapsulated follicular variant papillary microcarcinoma with infiltrative tumor borders (H&E, 10 X and

100 x).

1-10 mm).

Histologic subtype: Classical was the most frequent (n = 112), fol-

lowed by follicular (n = 12), oncocytic (n = 11), solid (n = 1) and

warthin-like (n = 1) subtypes. 6 cases had tall cell component. In 24

cases, more than one histologic subtype was present. See Fig. 1 for

histologic subtypes.

- Lymphovascular invasion: Lymphovascular invasion was present in

20 (16%) cases.

Laterality: Tumors were unilateral and bilateral in 80 (63%) and 46

(87%) cases, respectively.

Multifocality: 55 (44%) cases had solitary tumor, whereas 71 cases

(56%) had multifocal microcarcinoma. Among multifocal cases,

mean number of tumor foci was 3.2 (rage: 2-10).

Tumor border pattern: In 36 cases (29%), the tumor had a well-de-

fined capsule. 90 cases (71%) were non-encapsulated with in-

filtrative tumor borders (see Fig. 2).

Tumor capsule invasion: Among encapsulated cases (n = 36), 23

(64%) had tumor capsule invasion.

Tumor burden: The mean tumor burden was 10.2 mm (range: 1-40).

- Lymph nodes and metastatic status: Mean number of total dissected
lymph nodes was 10.4 (range: 5-75). Mean numbers of lymph nodes
dissected for central and lateral neck were 8.8 and 42, respectfully.
47 (37%) cases had at least one metastatic lymph node. 5 out of 6
cases with lateral neck dissection were metastatic. In cases with
metastasis, the mean number of metastatic lymph nodes was 2.9
(range: 1-20). Mean size of metastasis was 5.1 mm (range: 0,1-52).
Extranodal invasion was present in 8 cases.

- Extrathyroidal extension was present in only one case.

3.3. Correlations between metastatic status and different histopathologic
parameters

In univariate analysis, LNM was found to be associated with tumor
size larger than 5mm (size of the biggest tumor in multifocal cases)
(p = 0.02), tumor burden of > 5mm (p = 0.03), lymphovascular in-
vasion (p = 0.02) and non-encapsulation (p = 0.01). No associations
were found between LNM and sex, age, histologic subtype, lymphocytic
thyroiditis, tumor capsule invasion (in capsulated tumors), laterality
and multifocality (p > 0.05).

Multivariate analysis showed that lymphovascular invasion
(p = 0.01, OR = 3.97, 95% CI 1.35-11.67), tumor size > 0.5 cm (size
of the biggest tumor in multifocal cases) (p = 0.031, OR = 2.92, 95% CI
1.10-7.71) and non-encapsulation (p = 0.033, OR = 2.85, 95% CI
1.08-7.51) were independent risk factors for LNM.

See Table 1 for the summary of clinicopathologic features.

Table 1
Clinicopathologic features of papillary microcarcinomas and univariate ana-
lysis.

All cases LNM (+) LNM (-) p value
Number of cases 126 47 (37%) 79 (63%)
Age
- Mean (years) 42 17-71) 40 (17-67) 44 (17-71) p =10.30
- < 45years 69 (55%) 29 (62%) 40 (51%)
- =45years 57 (45%) 18 (38%) 39 (49%)
Sex
- Female 97 (77%) 34 (72%) 63 (80%) p = 0.46
- Male 29 (23%) 13 (28%) 16 (20%)
Multifocality
- Unifocal 55 (44%) 18 (38%) 37 (47%) p=0.45
- Multifocal 71 (56%) 29 (62%) 42 (53%)
Size of the largest tumor 7 mm 7.3mm 6.8 mm p=0.28
(mean)
Size of the largest tumor
focus
- <5mm 35 (28%) 7 (15%) 28 (35%) p = 0.02
- >5mm 91 (72%) 40 (85%) 51 (65%)
Tumor burden (mean) 10.2 mm 10.9 mm 9.7 mm p=0.15
(range: (range: (range:
1-40) 5-40) 1-32)
Tumor burden
- <5mm 21 (17%) 3 (6%) 18 (23%) p=0.03
- >5mm 105 (83%) 44 (94%) 61 (77%)
Lymphatic invasion 20 (16%) 14 (30%) 6 (%7) p =0.02
Laterality
- Unilateral 80 (63%) 31 (66%) 49 (62%) p=038
- Bilateral 46 (37%) 16 (34%) 30 (38%)
Histologic subtype
- Classic (conventional) 112 (89%) 43 (91%) 69 (87%) p=0.67
- Non-classic 14 (11%) 4 (9%) 10 (13%)
Tumor capsule
- Non-encapsulated 90 (71%) 40 (85%) 50 (63%) p =0.01
- Encapsulated 36 (29%) 7 (15%) 29 (37%)
Tumor capsule infiltration
(% among
encapsulated tumors)
- Absent 13 (36%) 1 (15%) 12 (41%) p=0.38
- Present 23 (64%) 6 (85%) 17 (59%)
Lymphocytic infiltration in 71 (56%) 21 (45%) 50 (63%) p =0.06

the non-tumoral
parenchyma

p values of < 0.05 are bold.
4. Discussion

PMs constitute a specific subgroup of papillary thyroid carcinoma
that is defined by size (=10 mm) rather than histopathology which
shares features similar to their larger counterparts [3]. With increasing
frequency over the last decades [5-7], they are among the most
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commonly encountered thyroid malignancies [4,7]. The vast majority
of PMs have an innocuous clinical course, as supported by their oc-
currence in up to 35% of autopsy series of patients who died of un-
related causes [12-14]. In fact, several proposals were made in order to
avoid the term “carcinoma” for the nomenclature of these tumors
[12,15,16]. However, despite the overall excellent prognosis, it is well
known that a subset of patients have adverse outcomes including re-
currence, metastasis, and very rarely, disease related death [8].

As mentioned in the introduction, PMs are incidentally diagnosed in
thyroidectomies performed for non-neoplastic reasons, or clinically
detected, diagnosed and treated accordingly. Recently, some authors
stated the difference in behavior between incidental vs. non-incidental
tumors, suggesting the adoption of different treatment protocols
[17,18], meanwhile long term prognosis was found similar between the
two groups in a study by Ruiz et al. [19]. Those being mentioned, we
believe that the clinical setup in which a tumor is defined as “in-
cidental” depends heavily on the amount and quality of pre-operative
clinical workup, creating a selection bias. In order to eliminate that and
to consequently focus on histopathologic features, our cohort com-
prised of PMs with lymph node dissections, regardless of their clinical
presentation. Nevertheless, we acknowledge that the presence of lymph
node dissection -especially of the lateral neck-, usually implies the
clinical suspicion for metastasis.

In our series, the overall ratio of LNM was 37%, supporting the high
metastatic potential of these tumors. In the literature, numbers as high
as 69.5% have been reported in studies with routine central lymph node
dissection [20-23]. Together, these data not only promote the execution
of central lymph node dissection, but also create curiosity towards the
undetermined metastatic status of patients with incidental PMs, for
whom dissection is not generally performed [24]. Overall, we believe
that despite the commonly believed “indolent” nature of these tumors,
patients without lymph node dissections should be closely followed-up
in the post-operative period. In addition, these patients are perhaps the
ones that should benefit the most from the pathologic examination,
since their metastatic status is left undetermined, and they can be of-
fered additional treatment based on the risk-factors determined by
histology.

Associations of LNM in PMs have been subjected in a number of
studies, in which, several clinicopathologic factors, including male
gender, young age, tumor size, laterality, capsular invasion and extra-
thyroidal extension were found to be connected with LNM [25,26].
BRAF mutations are also known to contribute, although opposing re-
sults exist [26-29]. In the pre-operative period, patients without de-
signated high-risk factors are offered less invasive treatment options
like active surveillance in some institutions [30,31]. However, nearly a
third of candidates for active surveillance were found to be at risk of
recurrence due to the limitations of pre-operative analyses [32].

In the literature, multifocality is reported in up to a third of PMs
[33,34]. Together with laterality, multifocality was frequently reported
to be associated with LNM [8,25,35,36]. Although 56% and 36% of our
cohort comprised of multifocal and bilateral cases respectively, we did
not find any significant associations between LNM and multifocality or
laterality. This supports the assumption that unifocal PMs also metas-
tasize similar to multifocal tumors (in our study, 33% vs. 41%, re-
spectively), suggesting the contribution of additional factors affecting
their biology: The vast majority (89%) of our cohort had conventional
(classical) histology, which was reported as an independent predictor of
LNM [37], although we failed to demonstrate this association, probably
due to small number of cases harboring non-conventional histology. Of
note, we also encountered 6 cases with tall cell component, which is
known to be an aggressive histologic subtype, and 2 of those (33%)
were metastatic.

The relationship of tumor size and LNM has been analyzed in sev-
eral studies. Although the cut-off point differs, it appears that larger
PMs are more inclined to metastasize [21,25,38]. Additionally, in
multifocal tumors, the total tumor diameter (sum of all tumors'
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diameters in a given case, designated as “tumor burden” in our study)
was also found associated with LNM [39]. Similarly, in our study,
tumor burden of > 5 mm was associated with LNM in univariate ana-
lysis, meaning that small (< 5mm) tumor foci, whose total sum of
diameter is larger than 5mm, are also at risk for metastasis. Ad-
ditionally, the largest tumor's size of > 5 mm was an independent risk
factor for LNM.

Similar to other thyroid tumors [40], infiltration of tumor capsule is
a known parameter affecting LNM in PMs [26]. Between encapsulated
tumors, we did not find any difference between cases with and without
capsule invasion. However, that being said, our analysis revealed that
the tumor border pattern was an independent predictor of LNM. Tu-
mors that were non-encapsulated with overall infiltrative borders were
much more likely to metastasize than encapsulated/well defined tu-
mors.

Lymphovascular space invasion is accepted as a tumor's introduc-
tion to local lymphatic/vascular system, virtually leading to metastasis.
It is mostly undetectable in pre-operative workup and detected in his-
tological examination. Although controversies exist regarding its defi-
nition and recognition [41], lymphovascular invasion is often ac-
knowledged among the risk factors for LNM in thyroid carcinomas,
including PMs [42,43]. In accordance, we found lymphovascular in-
vasion to be an independent predictor for LNM in our series.

Another aspect, perhaps a limitation worth mentioning is that our
series did not include any cases with distant metastasis or disease re-
lated death, detaining us from analyzing the prognosis. Although we
demonstrated —in accordance with the literature— that these tumors
frequently metastasize to local lymph nodes, it is highlighted in the
literature that disease related mortality is very rare, thus the prognosis
remains unaffectedly good [10]. Nevertheless, the effect of the LNM on
the actual prognosis should be investigated in larger series with enough
events to evaluate the survival.

In conclusion, size (largest tumor or sum of all tumor foci) of > 5
mm, non-encapsulation /overall infiltrative pattern and lymphovas-
cular invasion were independent predictors of LNM in PMs. Unifocal
tumors metastasize the same as multifocal tumors, suggestive of the
contribution of other factors. Patients with sporadically resected PMs
should be carefully followed-up and screened for LNM, especially those
that harbor the abovementioned risk factors in histologic examination.
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