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OPUTUHAJIbHBIE UCCIIELOBAHNSA
MULTIFOCAL DIFFERENTIATED

THYROID CANCER

Aim: the purpose of the paper is to determine the frequency of multifocal thyroid
cancer wide-spreading for tumors with different characteristics. Materials and
Methods: a retrospective study of patients’ cohort has been carried out including
persons operated because of thyroid cancer. The patients were divided into groups
according to such characteristics as uni- and multifocality. While analyzing pa-
tients’ age and sex, as well as histological types of carcinomas, their sizes, tumor
characteristics according to the TNM (tumor, nodus, metastasis) classification
and invasive properties, clinical stage of disease, volume of surgical intervention,
prognosis according to the MACIS scale, and mortality levels have been taken
into account. Results: the significant difference between unifocal and multifocal
papillary and follicular carcinomas was observed in the elderly (above 60 years)
patients, whereas multifocal follicular carcinomas are almost absent in patients
below 18. It has been found that the wide-spreading of papillary multifocal car-
cinomas with aggressive characteristics is higher comparing to unifocal carcino-
ma. The changes among cohort patients’ percent with follicular carcinomas when
multifocal growth is present or absent are similar to papillary carcinomas-asso-
ciated changes. But the degree of these probability changes is not so marked, es-
pecially concerning the changes of patients percent with follicular carcinomas of
different sizes, different T categories, different clinical stages. Simultaneously, the
mortality of patients with multifocal follicular carcinomas exceeds this index for
cases with multifocal papillary carcinomas. It may be due to two times higher per-
cent of elderly patients with multifocal follicular carcinomas comparing to patients
with papillary. This is a cause of higher risk degree for relapse development and
Jrequency, of poorer prognosis as well as of differences for patients treatment tac-
tics with multifocal tumors. Conclusion: multifocality is an important factor deter-
mining the survival prognosis for patients with differentiated thyroid carcinomas.

Papillary thyroid carcinoma (PTC) is a multifocal one
in cases when two or more separated malignant growth foci
are found in a tumor. During last several decades the mor-
bidity due to multifocal PTC has increased [1—3]. These
cancer forms are mostly presented as multiple microcar-
cinomas, although malignant foci sizes may also be larger,
exceeding 10 mm [4]. The last version of clinical recom-
mendations presented by the American Thyroid Associa-
tion attributes multifocal microPTC to a group of low risk
degree contrary to the same tumors with extra-thyroid in-
vasion (a middle risk group) [5]. In cases of two-sided mul-
tifocal PTC the prognosis is usually poorer [6, 7].

More often, multifocal thyroid PTC is diagnosed as
an «occasional» tumor found during surgical interven-
tion or pathohistological studies [4, 8]. According to dif-
ferent data available, the wide-spreading (prevalence)
of such pathologies varies from 18.0% up to 87.0% de-
pending on some epidemiological and methodological
factors [9]. Although recently multifocal carcinomas (es-
pecially papillary ones) are in the center of research at-
tention, the problems concerning long-term results of
such tumors treatment as well as of their treatment tac-
tics are still unresolved [10] and require further efforts
permitting to understand clinical characteristics of mul-
tifocal tumors. Available data found in scientific litera-
ture suggest the multifocal character of tumor growth is
associated more often with capsular invasion, metasta-

OHKOJIOTUA e T. 21 e N2 2 ¢ 2019

ses into lymph nodes, and tumors of the T2—T4 cate-
gory [11]. We have earlier demonstrated that survival of
patients with multifocal differentiated carcinomas was
significantly poorer comparing to unifocal tumors [12].

The aim of this retrospective analysis was to investi-
gate the wide-spreading frequency of thyroid multifocal
carcinomas with different characteristics.

MATERIALS AND METHODS

A retrospective study of a patients’ cohort having
been operated because of differentiated thyroid tumors
at the Institute of Endocrinology and Metabolism dur-
ing the 1995—2014 period. Total quantity of patients is
5526 persons including 1068 men (19.3%) and 4458 wom-
en (80.7%). The mean patients’ age is 40.9 years (from 10
to 84 years). The papillary carcinoma (PC) has been de-
tected in 4956 persons (89.7%), follicular carcinoma (FC)
having been found in 570 ones (10.3%). Multifocal carci-
noma have been diagnosed in 999 (18.1%) patients.

Patients’ groups have been analyzed according to
the following indices: patients’ age and sex, histologi-
cal type of carcinoma, size, their characteristics accord-
ing to the TNM classification (7% version) and invasive
characters, clinical stage of disease, volume of surgical
intervention, risk group, quantity of relapses and cours-
es of radio-iodine therapy, scores quantity according to
the MACIS scale, as well as mortality level.
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The statistical evaluation of data obtained was made
using Pearson’s criterion of distribution concordance
(x?), the critical significance level taken here being 0.05.

RESULTS AND DISCUSSION

The multifocal PTC frequency among patients of the
cohort studied here reaches 18.6% (922/4956); these data
coincide with previous results of some authors [10], be-
ing, however, lower than results of other ones (32.3%) [9].
The significant difference between unifocal and multifo-
cal PTC was observed only in the elderly (above 60 years)
patients (Table 1). No gender difference has been found
in our patients’ cohort, concerning multifocal PTCs fre-

ents of 25—45 years old [29]. A wide meta-analysis has
demonstrated that the PTC with two tumor foci (present-
ing also as metastases prognostic factor) are less impor-
tant for metastatic process comparing to greater quan-
tity of tumor foci. The understanding of the prognostic
role of at least two tumor-growing centers for metastases
penetration to central lymph nodes may be useful for cli-
nicians helping them to take the optimal treatment stra-
tegy and surgical intervention volume for patients with

multifocal PTCs [30].
Table 2
Percent of patients with unifocal and multifocal thyroid carcinoma
with different characteristics among the cohort patients (n, %)

PC FC
quency — 18.8% (750/3982) and 17.7% (172/974), for Index | unifocal | multifocal | unifocal | multifocal
women and men, respectively. {(n=4034) | (n=922) | (n=493) | (n=77)
Table 1 Tumor size
Percent of different age patients among cohort patients Upto 10 mm | 1303 (32.3) | 203 (22.0)** | 119 (24.1) 9 (11.7)*
with unifocal and multifocal thyroid carcinoma (n, %) 11-20 mm 1492 (36.8) | 343 (37.0) 151 (30.6) | 33 (42.9)
PC FC 21-40 mm | 940(23.3) | 271 (29.4)** | 139(28.2) | 25 (32.5)
Index unifocal | multifocal unifocal multifocal Above 40 mm | 299(7.4) | 105 (11.4)** | 84 (17.1) 10 (12.9)
(n=4034)| (n=922) | (n=493) | (n=77) TNM category
Below 18 years | 413(10.2) | 93(10.1) 47 (9.5) 1(1.3) T1 2374 (58.8) | 422 (45.8)** | 238(48.3) | 34(44.2)
19—40years | 1641 (40.7) | 354 (38.4) | 113(22.9) | 11(14.8) T2 644(16.0) | 156(16.9) | 118(23.9) | 18(23.4)
41-60 years | 1573 (39.0) | 343(37.2) | 246(49.9) [ 43(55.8) 13 816 (20.2) |245(26.6)**| 117(23.7) | 18(23.4)
Above 60 years| 407 (10.1) | 132 (14.3)" | 87(17.6) [ 22(28.6)* T4a 192(4.8) | 91(9.8)* | 19(3.9) 6(7.8)
*Difference with data for the unifocal group is significant (p < 0.05). T4b 8(0.2) 8(0.9) 1(0.2) 1(1.3)
The multifocus PTC growth is usually associat- |N12 518(12.8) | 131(14.2) | 30(6.1) 6(7.8)
ed with tumors above 20 mm (Table 2) that completely :;2 4?{5((172'3;] 22;5{2'19)],. g:} iﬁ; 82{1(5'2*
coincides with results of analysis concerning the wide- [ 76 “_g) T2 (5-§1** 3 (o_é} 2 (5.2',).,
spreading of patients-carriers of multifocal PTCs be-  |invasive characters of tumors
longing to T1, T3, and T4 categories. Total multifocal |Capsularin- | 3463 (85.8) (856 (92.8)** | 399(80.9) | 71(92.2)*
: : vasion
tumor size 1s .though t to be used as a parameter for d.e' Intra-thyroid | 2243 (55.6) | 679 (73.6)** | 190(38.5) | 50 (64.9)*
tection of patients with increased risk of disease persis-  |; 2cion
tence, and the Tla category of multifocal PTC may be  [Exra-thyroid | 819 (20.3) | 295 (32.0)** | 60 (12.2) | 19 (24.7)*
re-classified as T1b [13]. invasion

The multifocal PTC growth has no effect on the wide-
spreading frequency of tumors with metastases into I—VI
zones of lymph outflow, however, the percentage of pa-
tients with unifocal PTCs of the Nab category is almost
half comparing to patients with multifocal tumor growth
(see Table 2). The data available suggest that PTC mul-
tifocality closely associated with metastases and is an in-
dependent risk factor of metastases development in both
central and lateral lymph nodes [10, 14—18], the metas-
tases being mostly lateral [19] or mostly central [20—
23]. The last case is thought to be due to large carci-
noma size [24]. It is emphasized that multifocal PTC
growth significantly increased the risk of tumor meta-
stases to central lymph nodes, however, if such growth
is accompanied by current capsular invasion, Hashimo-
to thyroiditis or metastases into central lymph nodes,
it is necessary to pay attention to the risk of metastases
into lateral nodes [14, 25, 26]. Other authors also indi-
cate that multifocality is associated with PTC metasta-
ses into lymph nodes on the background of lymphocytic
infiltration of glandular tissue [27]. Our data show that
tumors associated with thyroiditis in extra-tumor tissue
were also mostly multifocal [28]. The multifocality as-
sociation with metastases to central lymph nodes in cas-
es of Hashimoto thyroiditis was mostly observed in pat-

Difference with data for the unifocal group is significant: *< 0.05; **< 0.001.

In the patients’ cohort with distant metastases the
wide-spreading of multifocal PTC is higher compar-
ing to patients with unifocal PTC (see Table 2). These
data coincide with conclusions suggesting the higher
frequency of distant metastases in patients with multi-
focal PTCs [10].

The invasive properties of multifocal PTCs are more
markedly expressed — the percent of patients with
multifocal PTCs accompanied by capsular, intra- and
extra-thyroid invasions is higher comparing to the pa-
tients with invasive tumors without multifocal growth
(see Table 2). The existence of significant association
between multifocal tumor character and capsular and
extra-thyroid invasion [11] or between tumor multifo-
cality and intra-thyroid or lymphovascular, but not in-
tra-thyroid invasion [20] has been also demonstrated in
some studies. Thus, the combination of invasive PTC
properties and its multifocal growth character are factors
determining tumor’s aggressive behavior [16, 25, 26]. It
is confirmed by higher frequency of patients with mul-
tifocal PTCs in our cohort having more severe clinical
course: higher percent of patients with disease stages
II-1IV and lower one with the stage I that coincide with
other authors data [10]. Also higher percent of patients
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included by risk groups 2 and 3 comparing to group 1 —
there are more patients with registered post-operation
relapses (Table 3). It should be noted our data on wide-
spreading of post-operation relapses demonstrate sig-
nificantly lower frequency comparing to the data ob-
tained by other authors (19.8% and 13.6%, respective-
ly for multi- and unifocal PTCs [31]), although we have
found in this study the increased relapse frequency is
seen in the first case. At the same time, the data of mul-
tifactorial analysis do not confirm the conclusion on the
multifocality impact on the relapse development. Con-
sequently, the authors conclude that the multifocality
has no prognostic value for clinical results of the PTC
treatment. Thus, multifocality should not be recognized
as an independent relapse risk factor making a doctor
to use a more aggressive treatment tactics [31]. Simul-
taneously, other investigators underline on the contrary
that multifocality belongs to a series of clinically impor-
tant factors stipulating for a possibility of disease relapse
development (together with the tumor size, quantity of
metastases-affected lymph nodes (>5), intra- or extra-
thyroid invasion as well as the prognostic value (quanti-
ty of scores according to the MACIS scale) in PTC pa-
tients belonging to the N0/N la category) [19, 32, 33].
This factor is thought to be taken into consideration to
resolve the problem concerning a more aggressive tac-
tics for surgical intervention to avoid possible relapses
during the post-operation period [16].

Table 3

Percent of patients with unifocal

or multifocal thyroid carcinoma with different clinical
characteristics among patients of the cohort (n, %)

PC FC
Index unifocal multifocal unifocal multifocal
(n=4034) | (n=922) | (n=493) {n=77)

Clinical stage
| 3241 (80.3) | 628 (68.1)** | 358 (72.6) | 41(53.2)**
1l 263 (6.5) | 100 (10.8)** | 42 (8.5) 14 (18.2)*
1l} 2176 (6.8) 86 (9.3)" 56 (11.4) 11 (14.3)
[\ 254 (6.3) | 108 (11.7)** 37 (7.5) 11 (14.3)
Risk group
1 1079 (26.7) | 16 {1.7)** 111 {22.5) 2(2.6)
2 1256 (31.1) [ 386 (41.9)** | 210(42.6) | 46 (59.7)**
3 1699 (42.1) | 520 {56.4)** | 172 (34.9) 29 (37.7)
Helapse 116 (2.9) 56 (6.1)** 3{0.6) 3 (3.9)*
Surgical intervention volume
TE 2773 (68.7) | 688 (74.6)** | 326 (66.1) | 61(79.2)*
TE+dissection | 882 (21.9) | 204 (22.1) 87 (17.6) 12 {15.6)
HemiTE 379 (9.4) 30 (3.3)** 80 (16.2) 4(5.2)*
Radio-iodine therapy
0 course 421(10.4) | 38 (4.1p** 89 (18.1) 5 (6.5)*
1 course 3198 (79.3) | 741(80.4) | 378(76.7) | 67 (87.0)*
2 courses 259 (6.4) 65 (7.0) 14 (2.8) 3(3.9)
3-5 courses 135 (3.3) 52 (5.6)** 9(1.8) 2 (2.6)
Above 21{0.5) 26 (2.8)* 3(0.8) 0(0.0)
5 courses
MACIS
Below 3641 (90.3) | 753 (81.7)** | 415(84.2) | 57(74.0)*
5.99 scores
6-6.99 scores | 238 (5.9) 77 (8.3) 45 (9.1) 12 (15.6)
7-7.99 scores| 90 (2.2) 43 (4.7)** 14 (2.8) 4{5.2)
Above 65 (1.6) 49 (5.3)** 19 (3.9) 4(5.2)
8 scores

Difference with data for the «unifocal» group is significant: *< 0.05;
**< 0.001. TE — thyroidectomy; hemiTE — hemithyroidectomy.
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The analysis of our patients’ cohort suggests that the
surgical intervention tactics is only slightly different in
cases with multi- and unifocal PTCs: hemithyroidec-
tomy has been made in the first case by three times rar-
er comparing to patients with unifocal PTCs. However,
the frequency of thyroidectomy accompanied by lymph
nodes dissection is the same for both patients group (see
Table 3). At the same time, it is thought that the surgi-
cal intervention has to be more aggressive for PTC pa-
tients being 45 years old and belonging to the ¢cNO cat-
egory and to be combined with central cervical lymph
nodes dissection [21, 34].

In cases of multifocal PTC, it was necessary to car-
ry out 3 and more radio-iodine therapy courses for pa-
tients’ healing comparing to persons whose tumors had
no multifocal growth (see Table 3). The post-operative
prognosis calculated using the MACIS prognostic system
is worse for patients with multifocal PTCs (see Table 3),
the mortality among them was also higher comparing to
patients with unifocal tumors — 3.1% (29/922) and 0.7%
(29/4034), respectively (p < 0.001). In other studies, pa-
tients’ mortality in cases of multifocal papillary tumors
is similar (4.4%) [10]; however, no difference has been
found for patients with multi- or unifocal PTCs [10, 31].

While discussing the aggressiveness of multifocal
PTCs, it is necessary to mention the data on the asso-
ciation of genetic changes inducing the carcinomas de-
velopment and the wide-spreading of exactly multifo-
cal ones. For example, the presence of RET/PTC3 re-
arrangements, but not of the gene BRAF®E mutations
is associated with not only greater tumor size, but also
with its multifocal growth [35, 36]. The study results on
clonal multifocal PTCs origin are not clear [37—40]. If
the authors are inclined to recognize the existence of
a single precursor in cases of two-sided PTCs and those
with metastases, it is not so for multifocal PTCs foci [41].

Multifocal FC among our patients cohort were some-
what more rare comparing to PTC cases: 13.5% (77/570)
and 18.6% (922/4956), respectively (p < 0.01). Earlier we
have obtained close data, analyzing the frequencies of
multifocal FC and PTC in cases of presence or absence
of chronic thyroiditis in extra-tumor tissue (12.4% and
17.0 %, respectively) [28]. Asin PTC cases, no difference
has been registered for FC wide-spreading in our co-
hort among men and women 13.9% (66/476) and 11.7%
(11/94), respectively. Of interest, multifocal FC are al-
most absent in patients below 18; their highest part is
found among patients of the age group 41—60 years. The
percent of multifocal FC in group of elderly patients sig-
nificantly exceeds the level of unifocal ones (see Table 1).

The changes among cohort patients’ percent with FC
when multifocal growth is present or absent are similar
to PTC-associated changes (see Tables 2 and 3). At the
same time, the degree of these probability changes is not
so marked, especially concerning the changes of patients
percent with FC of different sizes, different T categories,
different clinical stages. This may be due to lower patients
quantity with FC. Other authors have also found FC mul-
tifocality to be of less importance for these tumors aggres-
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sive properties comparing to PTCs [42]. Simultaneously,
the mortality of patients with multifocal FC exceeds this
index for cases with multifocal PTCs. It may be due to
two times higher percent of elderly patients with multifo-
cal FC comparing to PTC patients — 28.6% and 14.3%
(see Table 1) and higher percent of patients with unifo-
cal FC —9.1% (7/77) and 3.2% (16/493), respectively.

Therefore, in cases both of PTC and FC the pre-
sence of multifocal tumor growth is a factor being often
accompanied by aggressiveness characters. This factor
is an unfavorable one for clinical prognosis and (it goes
with saying) requires an adequate treatment tactics. Some
authors leaning on their data refuse the multifocality im-
pacton patients’ survival, at least on their survival during
the term up to 10 years [23]. At the moment, according
to the data presented by the American Thyroid Associ-
ation as well as according to our own results, multifoca-
lity (together with other tumor characters, such as extra-
thyroid invasion, tumor size, presence of metastases, re-
lapse risk etc.) is an independent and important factor
determining the survival prognosis for patients with dif-
ferentiated thyroid carcinoma [28, 43].

CONCLUSIONS

Multifocal FC is rare comparing to PTC cases, but
the changes among cohort patients’ percent with FC
when multifocal growth is present or absent are similar
to PTC-associated changes.

Multifocality is an important factor determining the
survival prognosis for patients with differentiated thy-
roid carcinomas, which defines of differences for patients
treatment tactics with multifocal tumors.
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MYNbTU®OKANBHUA
OANOEPEHLUIMOBAHWA PAK
LWMWTONOAIEHOI 3AN03U
B.K. I'voa, A.€. Kosaasenxo, M.FO. Boazoes,
B.M. Ilyuxapvos, M. Jl. Tponsxo
AY «Incmumym endoxpunonoeii ma o6miny pe4ogun
im. B.11. Komicapenxa HAMH Ykpainw», Kuie, Yxpaina

Pe3siome. Mema: ecmanosumu yacmomy nouupeHoc-

mi MyAbmuUGOKabHUX KAPYUHOM Wmono0dibHoi 3a10-
3u (I3), axum npumamarti pisni xapaxmepucmuxu.
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06’ckm i memoou: nposedero pempocneKmueHe 00-
CAIONCEHHA KO2OPMU NPOONEPOBARUX 3 NPUBOJyY paKy
113 nayienmis, sxi 6yau posdineni Ha epynu 3a ma-
K010 XapaKkmepucmuKoro nYXauH, K YHi- 4 Myabmu-
ghoxanvricmo. Ilpu npoeedenni ananisy epaxoeysanu
8iK i cmamb nauienmie, eicmoaoeiuHuii mun Kapyu-
HOM, iX pO3mip, XapaKmepucmuKy nyxiuH 3a Kaacu-
gixayicio TNM (tumor, nodus, metastasis) ma inea-
3iHUMU eracmMUGOCMAMU, KAIHIMHY cmadiro x60pobu,
obcsiz OnepamueHo20 8MPYHAHHA, ePYNY PUBUKY, Kinb-
Kicmb peyudueie i Kypcie padioliodHoeo aiKyeaHns,
npoero3 3a wkanrorw MACIS, a maxoxc pieens cmepm-
Hocmi. Pezyasmamu: myaomugoKanvHi nanisapri ma
ghonikyanpni KapyuHomu wacmiuie GUABASAU Y XBOPUX
gixom nonad 60 pokie; myasmugoxanshi gonixyanp-
HI KapyuHomMu Maiidce He GUHUKAAU Y XBOPUX MOA0D-
we 18 poxie. BcmaroeaeHo, wo nanitapHi Myasmugo-
KQAbHi KapYUHOMU 3 A2PeCUBHUMU XAPAKMepUCmuKa-
Mu binvu nowuperi, Hixne yHigpoxanvri. Imina wacmiu
X680pux 3 HAAGHICMIO YU gidcymuicmio 6azamoghoxyc-
HOe2o pocmy ananoeiuna maxii nayienmie 3 ghoniKyanp-
HuMu ma naniagprumu Kapyurnomamu. Ilpome cmy-
ninb gipozionocmi ix MeHw eupaxceruii, ocobaueo ye
cmocyemocs 3miH 8idcomka Xeopux 3 QoaiKyaspru-
MU KapyuHoMamu pisHoeo posmipy ma kameeopii T,
a maxkoxc wacmiu nayicumie, aKi Maau pizHi KaiHivRi
cmadii xeopobu. Bodnouac cmepmuicmo y epyni xeo-
pux i3 MyabmugoKasbHUMU YONIKYAAPHUMU KAPYUHO-
Mamu byaa euwioro, Hixc ceped nayicemie iz Myabmu-
goxanvHumu naninapuumu Kapyunomamu. Lle moxce
6ymu noe’s3aHo 3 nepesaxcanuam (y 2 pasu) e yii epy-
ni xeopux nOXun0e0 6iKy. 3azHa4eHe 3yMOBAIOE GUUUI
CMYyninb pU3UKy 6UHUKHEHHSI ma 4acmomy peyuoueie,
2ipwiuii npoeHO3 3aX60PI0BAHHA, A MAKOXC Pi3HUUIO
Y maxmuyi AiKy8aHHs X60pux iz MyAbmugoKanrvHumMu
nyxaunamu. Bucnosru: myasmugoxanvricms € eaxcau-
BUM HUHHUKOM, AKUI BU3HAMAE NPOCHO3 GUNCUBAHOCMI
nayicumie 3 dughepenyiiioeanumu Kapyuromamu II13.

KiouoBi ci10Ba: MymsTU(hOKATBHI
IudepeHLioBaHi KapIIMHOMH LIMTOIOAIOHOI
34J1034, IHBa3UBHICTb, METACTA3H, PEIIMIUBH,
MACIS.
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