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SUMMARY

Introduction/Objective We examine the prognostic significance and association between lymphocytic
infiltration and papillary thyroid carcinoma. This manuscript aims to establish whether the presence
of lymphocytic infiltration in the classical type of papillary thyroid carcinoma is a favorable prognostic
factor for survival.

Methods This is a retrospective study of patients treated for papillary thyroid carcinoma at the Clinical
Centre of Montenegro over a period of seven years (2010-2017). A total of 105 patients aged 12 to 84
years were included in the study, of which 74% showed concomitant histological evidence of lymphocytic
infiltration. The patients were divided into two groups — one with lymphocytic infiltration and the other
without it. Anti-CD3 and anti-CD20 antibodies were used to identify T and B lymphocytes. The prognostic
outcome was assessed using the Kaplan-Meier survival plots.

Results The cohort with lymphocytic infiltration revealed a lower frequency of extrathyroidal invasion
(p < 0.0001), nodal metastases (p < 0.0001), and the absence of distant metastases, compared with
those without lymphocytic infiltration. Chronic lymphocytic thyroiditis is a favorable prognostic factor
for survival in our examined group (p < 0.0001).

Conclusion The present study shows that immune reaction involving lymphocytic infiltration plays a
role in extrathyroidal tumor growth and development of nodal and distant metastases in patients with
papillary thyroid cancer. The presence of lymphocytic infiltration is a favorable factor for survival in the

classical form of papillary thyroid carcinoma.
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INTRODUCTION

Lymphocytic infiltrates (LI) may be found
in the context of or surrounding a variety of
malignancies and are commonly believed to
represent the host’s immune response to the tu-
mor [1]. A more favorable clinical evolution has
been reported in various malignancies when
associated with LI [2]. Heterogeneous immune
infiltrates have been shown in diverse tissue
types and may portend an improved prognosis
[3, 4]. Different types of tumor-associated lym-
phocytes have been identified in thyroid cancer
[5]. These consist of cells of the immune sys-
tem, macrophages, mast cells, and neutrophils,
and are associated with an adaptive immune
response (T and B cells) [6]. Several studies
have shown that patients whose tumors are
not infiltrated by lymphocytes present a high
recurrence rate, suggesting that the presence
of lymphocytes in the thyroid tumor microen-
vironment indicate a favorable prognosis [7].
The results from a meta-analysis investigating
the correlation between papillary thyroid car-
cinoma and Hashimoto’s thyroiditis revealed
that thyroiditis was more frequently observed
in papillary thyroid cancer than in benign thy-

roid diseases, and cancer patients with thyroid-
itis had a longer duration of recurrence-free
survival [8]. According to the current classi-
fications of the World Health Organization,
papillary carcinoma is the most frequent type
of differentiated thyroid carcinoma. Differ-
entiated thyroid cancer is a suitable model to
study tumor-associated macrophages, as they
are associated with signs of immune reaction,
including LI. Surgery represents primary and
basic treatment for papillary thyroid cancer.
The occurrence of LI in patients with papil-
lary carcinoma has been reported to predict
fewer recurrences and improved survival [9].

The aim of our study is to determine the
statistical relationship between groups with
and without lymphocytic infiltration, from a
retrospective review of our series of 105 pa-
tients with the classical type of papillary thy-
roid carcinoma, treated at the Clinical Centre
of Montenegro from 2010 to 2017, and to es-
tablish whether the presence of lymphocytic
infiltration in the classical type of papillary
thyroid carcinoma is a favorable prognostic
factor for survival.
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METHODS

This study was done at the Surgery Clinic of the Clinical
Centre of Montenegro, and all data are from the history
of diseases. This is a retrospective cohort study of patients
treated for papillary thyroid carcinoma at the Clinical Cen-
tre of Montenegro over a period of seven years (2010-
2017). A total of 105 patients aged 12 to 84 years were
included in the study. Including factors are all patients with
the classical type of papillary thyroid carcinoma. Excluding
factors are all subtypes of papillary carcinoma - follicu-
lar, medullar, and anaplastic carcinomas. Based on insight
into the medical documentation and medical history, the
official pathohistological logbook of the Clinic of Pathol-
ogy of the Clinical Centre of Montenegro, and the elec-
tronic database of the patients, we have collected all data
regarding the following: age, sex, tumor size, presence of
the lymph or distant metastases, histopathologic charac-
teristics of the tumor, surgical treatment, tumor invasion,
multicentric tumors, and clinical feature classification of
tumors (tumor, node, metastasis). This study was carried
out in archival, paraffin-embedded tissues from 105 pa-
tients with the classical form of papillary carcinoma. All
the patients underwent a total thyroidectomy and central
lymph node dissection, adjuvant radioactive iodine-131
therapy, and postoperative L-thyroxine TSH-suppressive
therapy. After surgery, distant metastases were diagnosed,
where, in addition to high serum thyroglobulin levels, the
metastatic tissue was localized by total body scanning and
other imaging tests (X-rays, computed tomography scan).
A diagnosis of regional lymph node recurrence was made
when ultrasound evidence of suspicious lymph nodes was
confirmed by either radioiodine uptake or a cytological
tinding of neoplastic epithelial cells in a lymph node.

Patients were classified on the extent of disease at pre-
sentation as class I — patients with intrathyroid disease,
class I - patients with positive cervical lymph nodes, class
IIT - patients with extrathyroid tumor invasion, and class
IV - patients with distant metastases. The patients were
divided into two groups - those with or without lympho-
cytic infiltration. Both groups were mutually compared for
their prognostic factors.

The group of patients with the presence of lymphocytic
infiltration was divided into four groups of various extent
of lymphocytic infiltration. The follow-up period was be-
tween six and 84 months.

The diagnosis of differentiated thyroid carcinoma was
made according to the WHO criteria [10]. At the Institute
of Pathology of the Clinical Centre of Montenegro, the
samples obtained by surgical resection were fixed in 10%
buffered formalin, then molded into paraffin blocks from
which semi-serial cuts 3 um thick were obtained. Based
on hematoxylin and eosin processing of the sample, one
molded extract from each processed case was obtained
of the bordering area of non-necrotic tumor tissue and
thyroid gland tissue.

The occurrence of peritumoral LI or Hashimoto’s
thyroiditis was recorded. The group of patients with the
presence of lymphocytic infiltration was divided into four
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Figure 1. Lymphocytic infiltration — grade IV (H&E; x10)

groups by various extent of lymphocytic infiltration. The
degree of lymphocytic infiltration varied from a small
number of lymphocytes (grade I), islands of lymphocytic
infiltration in or around the tumor (grade II), thyroid tis-
sue surrounding groups of a large number of lymphocytes
(grade III), to Hashimoto’s thyroiditis (grade IV) (Figure
1), characterized by the presence of Hiirthle cells and a
varying degree of acini atrophy. Identification of lympho-
cytes was done on hematoxylin and eosin-stained slides
and confirmed using anti-CD3 and anti-CD20 antibodies
for identification of T and B lymphocytes. All antibodies
were obtained from Dako (Copenhagen, Denmark).

Student’s t-test was used for comparison of clinical and
pathological parameters between the groups. The survival
curve (Kaplan—Meier) was used for comparing time-de-
pendent variables (survival, death). Prognostic outcome
was assessed using the Kaplan-Meier survival plots. The
quantitative variables were expressed as mean + standard
deviation, while the categorical ones were presented as
percentages. A univariate Cox regression analysis was
performed in order to determine which variables were
significantly associated with survival. Statistical analyses
were performed using SPSS for Windows, Version 15.0
(SPSS Inc., Chicago, IL, USA).

RESULTS

Histological evidence of lymphocytic infiltration was found
in 74% of the patients evaluated. The mean or median age
at diagnosis did not differ between the cohorts. Our series
showed that lymphocytic infiltration could be identified in
the thyroid tissue of patients of all ages, with the highest
prevalence noted in the fifth decade of life.

Factors with a significant impact on survival rate in-
clude age, sex, size of tumor, invasiveness, and lympho-
genic and hematogenic metastases, as shown in Table
2. The median tumor size was 20 mm in the group with
lymphocytic infiltration, with a range of 3-60 mm. In the
group without lymphocytic infiltration, median tumor size
was 35 mm, with a range of 4-140 mm.
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Table 1. Clinical characteristics and clinical stages of disease in patients
with papillary thyroid carcinoma associated with lymphocytic infiltra-
tion (LI) or without it

Variable LI present Ll absent
78 (74%) 27 (26%) P
Age (years) 12-84 25-72 No significance
9e (48 + 36) (49 £23) (NS)
Sex (male:female) 1.7 1:4 < 0.0001
Tumor size (mm) 3-60 (20) 4-140 (35) < 0.0001
Lymph metastases 21 (27%) 5(18%) NS
Distant metastases 0 4 (15%) < 0.0001
Multicentric 11(14%) 4 (15%) NS
Tumor invasion 8 (10%) 9 (33%) < 0.0001
Stagell 37 (48%) 10 (37%) NS
Stage I 25 (32%) 4 (15%) NS
Stage lll 7 (9%) 6 (22%) < 0.0001
Stage IV 9 (11%) 7 (26%) <0.0001
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Figure 2. Data on disease-free survival and cancer-specific survival
for the respective cohorts, with and without lymphocytic infiltration
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Figure 3. Comparison of disease-free survival of patients in different
stages of the disease, showing a significant difference in the fourth
stage
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By means of univariate analysis, we found that factors
with a significant impact on survival rate and shorter sur-
vival rate include age (p < 0.0001), tumor size (p < 0.018),
regional tumor infiltration (p < 0.0001), and hematogenic
metastases (p < 0.049).

In our study of age > 45 years, male, tumors up to
30 mm in size are a worse significant prognostic factor
for survival (p < 0.0001).

A greater female preponderance was noted in the group
with lymphocytic infiltration. At diagnosis, patients with
lymphocytic infiltration tend to have more limited disease,
with a significantly lower frequency of extrathyroidal inva-
sion (10% vs. 33%), distant metastases (0% vs. 15%), and
better survival compared to those without lymphocytic
infiltration (Figure 2). The average overall survival was
97.3%. The average cancer-specific survival in the group
with lymphocytic infiltration was 95%. The average cancer-
specific survival in the group without lymphocytic infiltra-
tion was 72%.

There was no distant metastases occurrence in the
group with lymphocytic infiltration.

The cohort without lymphocytic infiltration had a
higher proportion of patients in the fourth stage of the
disease (p < 0.0001), compared to those with lymphocytic
infiltration (Figure 3).

DISCUSSION

The etiological ratio between thyroid carcinoma and lym-
phocytic infiltration remains a cause for concern. The pres-
ence of lymphocytic infiltration was noted in four fifths of
our series of patients with papillary carcinoma.

The prognosis of thyroid cancer with Hashimoto’s thy-
roiditis is better than that of patients with thyroid cancer
alone [11]. About 75% of patients with papillary thyroid
cancer had lymphocytic infiltration of the thyroid gland,
and this group with infiltration had a high frequency of
positive anti-thyroid antigen antibody, mild extent of the
tumor at diagnosis, and better prognosis of non-recurrence
of the tumor [12]. A character of infiltrated lymphocytes
is cytotoxic T cells with natural or lymphokine-associated
killer activity acting as carcinoma cell killers and secret-
ing cytokines, such as interleukin-1, which inhibit thyroid
carcinoma cell growth.

In the 10-year follow-up of patients with differentiated
thyroid carcinoma, Matsubayashi et al. [2] found a sig-
nificantly smaller incidence of recurrence in the group of
patients with lymphocytic infiltration, compared to the
group of patients without lymphocytic infiltration.

However, the presence of lymphocytic infiltration as
part of the immune response has a significant impact on
tumor variables, such as size of tumor, local invasiveness,
incidence of lymphogenic and hematogenic metastases. The
absence of lymphocytic infiltration is a poor prognostic
factor in patients with invasive tumors. In addition, the
absence of lymphocytic infiltration is a poor prognostic
factor for the incidence of lymphogenic and hematogenic
metastases, as well as for a histologic type of tumor [13, 14].
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Most patients are older than 45 years and represent two
thirds of examined patients. Older age as a poor prognos-
tic factor was described earlier. Using univariate analysis
of 234 patients, Bellantone et al. [15] have reported that
survival is significantly affected by age (p = 0.0001), tumor
size (p = 0.018), extrathyroid expansion (p = 0.000001),
lymphogenic metastases (p = 0.03), and distant metastases
(p = 0.0149). A study by Mazzaferri and Kloss [16] con-
firmed that the main factor affecting the disease prognosis
is the age, which is confirmed by our study.

In our study, papillary carcinoma occurs in females in
83.8% of cases. Cancer was most commonly reported in
women in the fifth decade of life. In men, it occurs more
frequently in the sixth decade of life. In groups with pres-
ent or absent lymphocytic infiltration, the results of age
and sex show that females are dominant in both groups,
except that in the group with LI the female sex is more
prevalent.

The male sex aged over 60 years, tumors over 4 cm in
size, a poorly differentiated histological type of tumor, and
the presence of hematogenic metastases in a multivari-
ate analysis are important factors of poor prognosis for
mortality in differentiated thyroid carcinoma [15]. Similar
results were obtained in our study. The male sex, according
to a study by Cunningham et al. [17], has a worse prog-
nosis in differentiated thyroid carcinoma (p = 0.003), but
does not affect the recurrence.

In our study, cervical lymphogenic metastases were veri-
fied in 25.7% of patients, and hematogenic metastases in
8% of patients, which correlates with the results of other
authors. The incidence of relapse in the form of lympho-
genic metastases (level III) was recorded in 16% of patients,
which also corresponds to the results of similar studies.
Similar results are found in a large study by Gilliland et
al. [18], where, with the association of lymphogenic me-
tastases with relapse, they reported greater tumor-specitfic
mortality. The study by Mazzaferri and Kloss [16] from
2001 found that bilateral jugular metastases and medias-
tinal metastases are poor prognostic factors. In our study,
the presence of lymphogenic metastases does not affect
survival, while the presence of hematogenic metastases
significantly increases mortality in the studied group of
patients.

Our study showed that invasive tumors that show in-
filtrative growth, compared to healthy thyroid tissue as
well as in relation to the gland capsule and prethyroid
muscles, lymph, and blood vessels or trachea, represent a
poor prognostic factor. In our series, 28 patients had infil-
trative tumors. Infiltration of the gland capsule appeared
in 14 patients; infiltration of prethyroid muscles was con-
firmed in 13 patients, and infiltration of all layers in front
of the gland and even on the skin appeared in one patient.

In the group without hematogenic metastases, cancer-
specific mortality was significantly dependent on the age of
over 40 years, on the tumor size of more than 1.5 cm with
invasive tumors, with lymphogenic metastases present. In
our study, mortality was significantly higher in patients
with invasive extrathyroid tumors, which corresponds to
the results of other authors [17].
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Rare forms of papillary carcinoma were recorded in 12%
of patients - as a follicular variant of papillary carcinoma.
Shaha [10] published the last TNM classification of cancers
of the thyroid gland and confirmed that the clinical stages
of the disease to assess risk factors are more useful than
histopathological grouping of patients, because histological
stages overestimate the biological characteristics of many
N1b tumors.

Given that all patients underwent total thyroidectomy,
multifocality as a poor prognosis factor is reduced to a
minimum. In our study, multifocality of the tumor did
not affect survival.

In our study, tumors T1 and T2 represent a good prog-
nostic factor, while larger tumors with extrathyroid ex-
pansion are a poor prognostic factor. Most studies that
examine the importance of the size of the primary thyroid
cancer suggest that T1 tumors up to 10 mm in size are
a favorable prognostic factor, which proved right in our
study [19].

Clinical staging of the disease was more useful than
TNM pathological staging of the disease as a predictor of
prognosis in a study of 5,768 patients with papillary thyroid
carcinoma, done by Ito et al. [20]. Cancer-specific survival
was significantly lower in groups T4a and T4b with tumors
with extrathyroid invasion. The largest number of thyroid
cancers is in the first and the second stage of the disease,
and it is expected that the number of high-risk patients is
reduced, which fits the results obtained in our study [21].

In our study, the absence of LI is a poor prognostic
factor for the occurrence of hematogenic metastases, as
well as recurrence.

Chronic lymphocytic thyroiditis represents a favorable
prognostic factor in our study group (p < 0.0001), while
local invasiveness and extrathyroid expansion were sig-
nificantly lower in the group of patients with lymphocytic
thyroiditis present (p < 0.0001). In our group, we also had
significantly lower survival in patients who have no LI

The etiological relationship between thyroid cancer and
lymphocytic infiltration remains ambiguous, as it is not
clear whether lymphocytic thyroiditis is induced by neo-
plasm or the presence of lymphocytic thyroiditis induces
the neoplastic process. A second series of patients showed
that patients with chronic thyroiditis have a lower level of
TNM at diagnosis. It was demonstrated that cytotoxic T
lymphocytes are most frequent, and can secrete interleu-
kin-1, which inhibits tumor growth [22]. During 11 years
of follow-up, Kimura et al. [23] reported a lower incidence
of recurrence and cancer-specific mortality in patients with
present lymphocytic thyroiditis. In a study of 1,533 pa-
tients, Kashima et al. [24] reported a 5% cancer-specific
mortality and an 85% 10-year period without relapse in the
group of patients without lymphocytic thyroiditis.

In our study of a group of patients without LI, there was
a significantly higher incidence of recurrent disease in the
form of hematogenic metastases. In the group with the
presence of LI, relapses were exclusively lymphogenic me-
tastases. Since lymphogenic metastases do not affect sur-
vival, and hematogenic metastases significantly reduce sur-
vival, we can say that the absence of LI is a poor prognostic
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factor for cancer-specific survival. Other studies suggest
that cervical metastases are found in 50-80% of cases of
papillary carcinoma, most commonly in the central section
of the neck (level VI), followed by middle jugular (level
III), supraclavicular (level IV), and subdigastric node (level
I) [25]. In a study by Mazzaferri [26], it was found that
bilateral jugular metastases and mediastinal metastases
are poor prognostic factors and influence recurrence and
survival.
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NumdoumnTHa MHGUATPALMja Kao NPOrHOCTMUKK GAKTOP NanunapHoOr KapLuUHOMA

LUTUTACTE XKae3ae

AnekcaHgap Oununosuh', JburbaHa Byukosuh?

'YHugep3utert LipHe Tope, MeguumHcku dakyntet, KnuHuuku LeHTap LipHe fope, Opfemerbe eHpoKpyHe xupypruje, Mogropuua, LipHa lopa;
2Ynneepautet LpHe fope, MeanunHcku pakyntet, KnuHnukm uentap LipHe lope, KnuHuka 3a natonorujy, Moaropuua, LipHa lopa

CAXETAK

YBop/Lwm Livsb paga je 6vo aa yTBpAM Aa M NPUCYCTBO INM-
dountHe HGUNTPaLMje NPeaCcTaB/ba NOBOSbAH MPOTHOCTUYKA
baKTop 3a NpexmnBIbaBatbe Ko KnacnuHe popme nanunapHor
KapuyHOMa LUTHTacTe Xnesge.

MeTtoge Y peTpocneKTBHY CTyAujy yKIbyueHo je 105 6onecHu-
Ka neyeHux 360r NanunapHoOr KapLyMHoOMa LUTUTaCTe Xnesae y
nepuopy of cefiam roamHa (2010-2017). bonecHuum ctapocTm
12-84 roaviHa cy nofesbeHn y e rpyne: ca IMMQGOLIMTHOM WH-
dunTpaumjom (74% 6onecHuka) u 6e3 re. 3a ngeHTuduKaLujy
T 1 b numdounTa KopuwheHa cy aHT-UA3 v aHTn-LA20 aH-
TnTena. KannaH-MejepoBa KpviBa je KopuwheHa 3a nopehetrbe
BPEeMEeHCKY 3aBUCHIX Bapurjabnu.

Pesyntatu OfcycTtBo numboLUTHYX MHUATPaTa je NoL Npo-
rHOCTUYKY GaKTOp 3a MPEeXUBIbaBatbe Kof 60NecHUKa ca NHBa-

DOI: https://doi.org/10.2298/SARH170509173F

3IBHUM EKCTPaTUpPOugHUM Tymopmma (p < 0,0001) n'y ogHocy
Ha nojaBy MMMOreHUX 1 XxemaToreH1x meTactasa (p < 0,0001).
XPOHVYHY NMMPOLMTaPHU TUPOUANTIC MPEACTaB/ba MOBOSbaH
MPOrHOCTUYKM GaKTOP 3a NPEXMB/baBatbe Y HaLLOj UCNUTMBA-
Hoj rpynu (p < 0,0001).

3ak/byyak JIuMOoLMTI y TKMBY Kao €0 MMYHOT OAroBOpa
1Majy NO3WTMBaH YTULAj Ha eKCTPaTUPOULHMN pacT TyMopa
1 Makby y4ecTanoct nMMQoreHmx 1 XxeMaToreHx metacTasa.
MpurcycTo numdoLmMTHE HOMATPaLWje MPeACTaB/ba MOBO/baH
MPOrHOCTMUKYM $aKTOP 3a NPEXKMB/baBakbe Kof KnacuyHe Gpop-
Me ManuaapHor KapLyHOMa LUTUTacTe xne3ge.

KrmbyuHe peuu: nanvnapHu KapLuHom Tupeougeje; numdounT-
Ha MHGUNTPaLWja; MPOFrHOCTUYKM GpaKTopw
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