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ABSTRACT

Aim: The aim of the study was to identify the impact of T stage, the presence of estrogen, progesterone, HER2neu
receptors and the values of the Ki67 on the positivity for metastases of the axillary lymph nodes, from primary
breast cancer.

Material and methods: 290 surgically treated patients for breast cancer were included in the study. All cases
have been analyzed by standard histological analysis including microscopic analysis on standard H&E staining.
For determining the molecular receptors - HER2neu, ER, PR, p53 and Ki67, immunostaining by PT LINK
immunoperoxidase has been done.

Results: Patients age was ranged between 18-90 years, average of 57.6+11.9. The mean size of the primary
tumor in the surgically treated patient was 30.27 + 18.3 mm. On dissection from the axillary pits 8 to 39 lymph
nodes were taken out, an average of 13.81+5.56. Metastases have been found in 1 to 23 lymph nodes, an average
3.1444.71. In 59% of the patients there have been found metastases in the axillary lymph nodes. The univariate
regression analysis showed that the location, size of tumor, differentiation of the tumor, stage, the value of the
Ki67 and presence of lymphovascular invasion influence on the positivity of the axillary lymph nodes. The
presence of the estrogen receptors, progesterone receptors and HER2neu receptors showed that they do not
have influence on the positivity for metastatic deposits in axillary lymph nodes. The multivariate model and the
logistic regression analysis as independent significant factors or predictors of positivity of the axillary lymph
nodes are influenced by the tumor size and the positive lymphovascular invasion.

Conclusion: Our study showed that the involving of the axillary lymph nodes is mainly influenced by the size
of the tumor and the presence of lymphovascular invasion in the tumor. Ki67 determined proliferative index in
the univariate analysis points the important influence of positivity in the axillary lymph nodes, but not in the
multivariate regressive analysis.

Key words: breast cancer, axillar status, tumor size, T stage, estrogen receptors, progesterone receptors, HER2neu
receptors, Ki67, lymphovascular invasion

INTRODUCTION The axillar status (involvement of lymph nodes

in axilla with metastatic diseases from primary breast

Involvement of axillary lymph nodes with meta-
static disease from primary breast cancer is the most
significant prognostic factor of the disease. Some
factors are well known to influence the prognosis
of the disease and early appearance of the local and
distant relapse.

cancer) together with the size of the primary breast
tumor are the main factors that determine the stage
of breast cancer, but also predict the prognosis of the
breast cancer disease (1). Up to now all information
about the axillar status were taken from the exami-
nations of the axillar lymph nodes that we take out
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with the axillar lymphadenectomy. This is part of
the surgical treatment of patients with breast cancer
— radical mastectomy or breast conserving surgery
followed with axillar lymphadenectomy.

Introducing the procedure - detection of the sen-
tinel node and biopsy is minimally invasive proce-
dure that determines the first drainage lymph node
in the axillar pit (2). The examination of this lymph
node at the same surgical intervention gives us in-
formation about the status of this lymph node, but
also gives us information about other lymph nodes
in axilla.

Knowing the status of the axilla is very impor-
tant, for the planning of the further therapeutic pro-
cedure.

AIM

To analyze which factors have an influence on
the positivity of the axillar lymph nodes, with point
to tumor size, persistence of estrogen, progesterone
and Her 2new receptors on tumor cell surface, Ki67,
at our patients.

MATERIAL AND METHODS

290 surgically treated patients for breast cancer
that have a complete history for all parameters were
included in the study. All the cases have been analyz-
ed with standard histological analysis including mac-
roscopic and microscopic analysis on standard H&E
staining. For determining the molecular receptors
immunostaining with PT LINK immunoperoxidase
has been done for HER2neu, ER, PR, p53 and Ki67.

We performed the statistical analyze with the
statistical program Statistica 7.

RESULTS

Patient’s age ranged between 18-90 years, aver-
age of 57.6. The mean size of the primary tumor in
the surgically treated patient was 30.27 + 18.3 mm.
On dissection, 8 to 39 lymph nodes were taken from
the axillary pits, an average of 13.81. Metastases
have been found in 1 to 23 lymph nodes, an average
3.14. In 59% of the patients metastases in the axillary
lymph nodes have been found.

The univariate regression analysis showed that
the location, size of tumor, differentiation of the
tumor, stage, the value of the Ki67 and presence
of lymphovascular invasion influence on the posi-
tivity of the axillary lymph nodes. The presence of
the estrogen receptors, progesterone receptors and

HER2neu receptors showed that they do not have
influence on the positivity for metastatic deposits
in the axillary lymph nodes. The multivariate model
and the logistic regression analysis as independent
significant factors or predictors of positivity of the
axillary lymph nodes are influenced by the tumor size
and the positive lymphovascular invasion. (Table 1.)

DISCUSSION

Axillar lymphadenectomy gives us parameters
for axillar status, but at same time it is a therapeutic
procedure. On the other hand, axillar lymphadenec-
tomy was followed with many unlike features and
complications as sensation in the arm, reduction of
the arm mobility and lymphedema (3). Using the
thesis of Fisher and Veronesi, that breast cancer is the
systemic disease at the moment of the diagnosis, so
it needs to be treated as systemic disease with drugs
that work in the whole body (chemotherapeutic, an-
tithormonal therapy, immunotherapy) (4,5). So, the
axillar status is the first diagnostic tool and in many
instances, especially if it is not involved with meta-
static disease, which is in 40-70%, it is not necessary
to do an axillar lymphadenectomy. This situation will
be more reliable with introducing mammographic
screening, with detecting much smaller tumors and
without involved lymph nodes in the axillar pit (6).

The prediction of the axillar status can be used
to predict the whole axillar status, to predict the
sentinel node and to predict the non-sentinel node
status if the sentinel node is positive. In the last case
it is possible to use prediction, and not to do axillar
lymphadenectomy in case when the sentinel lymph
node is positive, because in 40-50% cases the other
lymph nodes is negative (7, 8, 9, 10).

Many authors use some standard methods for
prediction of the axillar status, as clinical exami-
nation, mammography, ultrasonography, and also
introduce new methods like ultrasound guide biopsy,
CT, NMRI, Pet-CT, SPETCT, contrast examinations.
In many cases they have detected enlarged lymph
nodes, but it is impossible to guarantee that all this
is metastatic changed (low sensitivity) (11, 12, 13,
14). With the use of these methods it is possible
only to lower the rate of false negative results (15).

The introduction of the SLND detection, espe-
cially if both types of detection are used, as vital blue
due (methylene blue) and the radioisotope Techne-
tium with colloid particles (radiocolloid) at the end
of the last century give us very successful tool for
the SLND detection, which histological examination
gives us a successfully status of SLND, but also
the status of the whole axilla. The successful rate
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of SLND detection is 98% (74-99%), and the false
negative rate is less than 5% (0-19%) (16, 17, 18,
19, 20). The false negative rate can be lower using
the extirpated sentinel lymph node in the investi-
gation and not only the histological examination of
the frozen sections, but also the use of the immuno-
histochemical analyses with cytokeratin, or the use
of OSNA (analyzing the amplification of the RNA
copies of CA19)(16, 17, 21, 22, 23).

In literature there are many investigations for
determination of the factors that can predict the pos-
itivity of axilla, SLND and NSLND if SLND is pos-
itive. Those factors can be divided in few categories:

o Epidemiological (age, race, side, localization)

e Clinical (palpable tumor, palpable axillar

lymph nodes, location of the tumor)

e Pathological (histology of tumor, differenti-
ation of cells, neovascularization of the tu-
mor, vascular and lymphovascular invasion,
extensive intraductal component, persistence
of the receptors on the surface of the cells
— estrogen, progesterone, Her-2 new, persis-
tence of p53 proteins, persistence of factor of
proliferation Ki67. By knowing these param-
eters it is possible to determine the subtype
of the breast cancer.

e Biochemical (CEA, CA 15-3)

e Genetic (BRCA 1, BRCA2, VEGFC, MIBI,
CCR7, CXCR4 ) (24-60).

Some of these investigations can be provided
to the material taken from the tumor before the sur-
gical intervention with “core” biopsy, which is very
important for planning further therapeutic steps (42).

As first prediction the axillar status gives us the
possibility to introduce SLND biopsy as minimally
invasive surgery, especially in the early stages, but
also in some cases with well-defined tumors which
are in the early stage, it is possible not to do lym-
phadenectomy. If we know the axillar status before
the beginning of the treatment we can:

e planto perform the SLND investigation at the
early stages of breast cancer (T1 or T2 with
clinically negative axilla), and if this node
is negative not to further conduct the axillar
lymphadenectomy. In the literature it is re-
ferred that SLND was indicated at 60-70%
of patients with breast cancer, and at 60-70%
of them will be with negative SLND, and it
will be not necessary to perform the lym-
phadenectomy. This is the reality especially
in regions where mammographic screening
is done.

¢ plan not to perform SLND or ALND in rare
cases, in different tumors, older patients, with
very low chances for metastases in the lymph
nodes.

o plan to use other therapeutic opportunities as
systematic therapy or radiotherapy.

Many of the factors that were examined as pre-
dictors for axillar status are very well known. Also,
there are known pathophysiological mechanisms of
their action, and it is very well known how is their
action to the biology of the tumor and how they work
to spared the disease in the body. So, estrogen recep-
tors are on the surface of the cell. The connection
of the estrogen and the estrogen receptors activate
many processes in the cell and favor the raising and
the dividing the cells. So, estrogen favors the rising
of the tumor. Giving the drugs that blockade the es-
trogen receptors or drugs that blockade the synthesis
of the estrogen will stop the rise of the tumor. The
same situation is with the persistence of Her-2 neu
receptors. HER2 is a membrane tyrosine kinase and
oncogene that is overexpressed and gene amplified
in about 20% of breast cancers. When activated it
provides the cell with potent proliferative and an-
ti-apoptosis signals and it is the major driver of the
tumor development and the progression of the breast
cancer. The over expression will activate many path-
ways in the cell, so the cells will raise and divide
uncontrolled, so the tumor will raise and will not be
under control. Giving the target drug — monoclonal
antibody - Trastuzumab (Herceptin) will block these
receptors, and the tumor will be under control. More-
over, giving chemotherapeutics which interact with
all the cells that divide fast; the tumor will be under
control. Ki67 is a factor that shows the proliferative
activity of the tumor cells. Ki67 is in correlation with
the S phase of the cells and mitotic activity. Normal
breast cell has a proliferative activity of 3% (3% of
the cells are in dividing stage). A bigger activity of
20 % shows the aggressive tumor with bad prognosis
and shorter survival (61, 62, 63).

Many investigators analyze many factors, how
they enable, or in combination can predict the status of
the axillar lymph nodes, the SLND status and in recent
time the NSLND status. Postaci, Jiao, Jaime Jans,
Ugras, Gangi, Pijnappel, Sawaki, Brenin, Chung,
Chadha, Tan, Gajdos, Qiu, Ashturkar, Wu, Tseng,
Ko, Li, Ngo, Yoo, Danko, Cabioglu, Capdet, Susini,
Wasuthit are part of authors that in the last decade
investigated which factors influence the positivity of
the axillar lymph node or the positivity of the sen-
tinel node. They investigate all the factors that can
be investigated like epidemiological, clinical, histo-
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pathological, genetic, and molecular. Mainly, from all
those studies the dominant factors that can influence
the positivity of the axillar nodes are: the size of the
tumor, location, histology, grade of differentiation,
lymphovascular invasion. But, also in many investiga-
tions other factors that can influence the positivity of
the axillar lymph nodes are referred: age, persistence
of estrogen, progesterone and Her 2 neu receptors on
the surface of the cells, subtype of breast cancer, the
values of Ki67, multifocality, EIC and other. In only
few studies VEGFC, MIB1, CEA, CA 15-3, CCR7,
CXCR4 and others were referred (24-47).

In the studies of Jiao, Pijnappel, Sawaki, Gan-
gi, Qiu one of the essential factors that predict the
axillar involvement is the persistence of the hormo-
nal receptors and Her 2 receptors on the tumor cell,
moreover, it is well defined that Luminal and Her
enriched the tumors lymph nodes are more often
were involved in the metastatic disease. On the other
hand, triple negative tumors rarely have involvement
in the lymph nodes with metastatic disease, however,
this type shows early distant metastasis and worse
prognosis. But many others studies show that the
persistence of the hormone receptors, Her 2 receptors
on the surface of the tumor cells has no influence
on the involvement of the axillar lymph nodes with
metastases. So it is interesting which are the factors
that influence the fact that the same factor in one
study is the main factor, and in other study it is not
an important one (25, 28, 29, 30, 36).

In our study the univariate regression analysis
showed that the location, size of tumor, differentiation
of the tumor, stage, the value of the Ki67 and the pres-
ence of the lymphovascular invasion influence the
positivity of the axillary lymph nodes. The presence
of the estrogen receptors, progesterone receptors and
HER2 neu receptors showed that they do not have
influence on the positivity for the metastatic deposits
in the axillary lymph nodes. The multivariate model
and the logistic regression analysis as independent
significant factors or predictors of positivity of the
axillary lymph nodes are influenced by the tumor size
and the positive lymphovascular invasion.

The predicting of the NSLND positivity is im-
portant, and it is very current in the last years, be-
cause according to some investigations 30-40% of
Z011 in the axillar pit are only sentinel node positive,
so in these patients it is not necessary to do axillar
lymphadenectomy (48).

For this reasons there were defined many nom-
ograms for predicting status, where different factors
from three to nine were incorporated, with various
combinations. So now it is actual not to do the axillar
lymphadenectomy also in patients with positive 1

or 2 sentinel lymph nodes in which the nomogram
assists the prediction of the further progress of the
disease in other lymph nodes in the axillar pit. These
patients must be treated with systemic therapy and
locally radiotherapy (48).

Factors that are included in many of the nomo-
grams are: tumor size, tumor differentiations, lym-
phovascular invasion, number of positive SLND,
number of negative SLND, size of metastasis in
SLND, type of SLND detection, type of histological
examination of SLND, number of CK 19 determined
with OSNA, Ki 67 and others (49- 60).

Most popular nomograms are:

e MSKCC that involves: size of tumor, dif-
ferentiation of tumor-G, number of positive
SLND, number of negative SLND, type of
detection SLND, LVI, multimodality and
positivity for estrogen receptors. This is the
most frequently used, and one of the best for
prediction.

o Stanford that involves: size of tumor, size of
metastases in SLND, and LVI.

e Tenon that involves: size of tumor, ratio be-
tween positive and negative SLND, size of
metastases in SLND.

o Bolster that involves: size of tumor, LVI, size
of SLND metastases.

o Cambridge that involves: differentiation of
tumor-G, ratio between SLND+ and SLND,
size of SLND metastases.

o MDA that involves: size of SLND metasta-
ses, size of tumor, LVI, number of extracted
SLND.

e Mayo that involves: age, size of SLND me-
tastases, number of SLND positive, number
of SLND negative, size of Tumor.

o Ljubljana that involves: size of metastases in
SLND, number of SLND negative, number
of SLND positive, size of tumor, LVI, ultra-
sound findings.

The investigation of the factors that involve
NSLD are done by: Metini, Xiang, Miao, Nadem,
Van der Hoven, Yao lung Kuo, Cordero, Pepeles,
Gur, Gserini, Fredman, Gullen, Van la Para, Wiliams
(49-60). Some of them test some nomograms in their
patients and suggest which is the best for prediction.
But no one can predict with 100% safety, status of
axilla, or SLND in all patients, so it is necessary as
minimum to do the detection and the biopsy of the
sentinel node, which is further histology examined.
By detecting the status of the sentinel node we can
safely predict the status of other lymph nodes in axilla.
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CONCLUSION invasion in the tumor. Ki67 determined the prolif-
erative index in the univariate analysis and points

Our study showed that the involving of the axil-  out the important influence on the positivity in the
lary lymph nodes is mainly influenced from the size  axillary lymph nodes but not in the multivariate re-

of the tumor and the presence of lymphovascular ~ gressive analysis.

Tablel. Characteristics of the primary breast cancer in our patients

Ll e B ’
Tumor size

Tis 3 (1,75%) 10 (8,40%) 13 (4,48%)

Tla 22 (12,86%) 15 (12,60%) 37 (12,76%)

T1b 5(2,92%) 11 (9,24%) 16 (5,51%)

Tlc 21 (12,28%) 27 (22,68%) 48 (16,55%)

T2 93 (54,38%) 50 (42,02%) 143 (49,31%)

T3 13 (7,60%) 2 (1,68%) 15 (5,17%)

T4 14 (8,19%) 4 (3,36%) 18 (6,19%) 1,0 ns
Location

Central 39 (22,8%) 22 (18,49%) 61 (21,03%)

Inner 19 (11,11%) 18 (15,12%) 37 (12,06%)

Lateral 113 (66,08%) 79 (66,39%) 192 (66,91%) 0,79 ns
Histology

Ductal 141 (82,46%) 96 (80,67%) 237 (81,44%)

Lobular 18 (10,53%) 9 (7,56%) 27 (9,31%)

Other 12 (7,02%) 14 (11,76%) 26 (8,97%) 0,86 ns
Nuclear grade

1 3 (1,75%) 13 (10,92%) 16 (5,52%)

2 115 (67,25%) 87 (73,11%) 202 (69,65%)

3 53 (30,99%) 19 (15,96%) 72 (24,48%) 0,99 ns
Estrogen receptors

Positive 130 (76,02%) 85 (71,43%) 215 (74,14%)

Negative 41 (23,98%) 34 (28,57%) 75 (25,86%) 0,53 ns
Progesteron receptors

Positive 139 (81,29%) 87 (73,11%) 226 (77,93%)

Negative 32 (18,71%) 32 (18,71%) 64 (22,07%) 0,75 ns
Her 2 new receptors

Positive 52 (30,41%) 38 (31,93%) 90 (31,03%)

Negative 119 (69,59%) 81 (68,07%) 200 (68,97%) 0,37 ns
P53

Positive 88 (51,46%) 43 (36,13%) 131 (45,18%)

Negative 83 (48,54%) 76 (63,86%) 159 (54,82%) 0,92 ns
LVI

Positive 99 (57,89%) 18 (15,13%) 117 (40,34%)

Negative 72 (42,10%) 101 (84,87%) 173 (39,65%) 1,0 ns
Ki67

<20 58 (33,92%) 68 (57,14%) 126 (43,20%)

>20 113 (66,08%) 51 (42,86%) 164 (56,80%) 0,99 ns
Stage

0 3 (1,03%)

1A 43 (14,83%)

IB 9 (3,10%)

ITA 83 (28,62%)

11B 126 (43,45%)

ITA 43 (14,83%)

111B 15 (5,17%)

IIC 34 (11,72)
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MNPOI'HOCTUYKHU ®PAKTOPU HA TIOSUTUBUTETOT 3A METACTA3HU
HA AKCUJIAPHUTE JINM®HU JA3JIN KAJ IPUMAPEH KAPIIUHOM HA JOJKA
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AncTpakr

Hean: Llenrta Ha crygujara Oemie aa ce oxpeau BIMjaHUETO Ha T-CTaaMyMOT, IPUCYCTBOTO HA €CTPOTEH,
nporectepo, HER2neu peuentopu u Bpeanoctute Ha Ki67 Ha MO3UTUBUTETOT 32 METACTa31 BO aKCHIIAPHUTE
IuM(QHH KIE31 Kaj IpUMapeH KapLuHOM Ha J0jKa.

Marepujan u merogu: Bo ctynujara Oea Bkirydenn 290 XupypIiKky TpeTHPAaHHU MALUEHTH OPay KapLuHOM
Ha Jojka. Cute ciayyan Oea aHATM3UPAHH CO CTaHIAPAHUTE XMCTOJIOIKY aHAIN3H, BKITYy4yBajKi MUKPOCKOIICKA
ananmuza co cranaapaHo H&E-6oeme. 3a onpenysame Ha Monekynapuute perentopu — HER2neu, ER, PR, p53
u Ki67, 6emre mpumenera oopadotka co PT LINK-umyHnonepokcuaasa.

Pesyararu: [lanmentute 6ea Ha Bo3pact o7 18 o 90 roaunu, npoceuno 57,56+11,9. Cpennara ronemMuna
Ha mpuMapHuoT Tymop Oemte 30,27+18,3. Kaj manmenture o nasysHara jama Oea u3Bajaenu o 8 10 39 numbau
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jasnu, nmpoceuno 13,8145,56. 3adarenu co meracracku jaeno3ut 6ea o 1 1o 23 jasnu, npoceuno 3,14+4,71.
[No3uTuBHOCT Ha akcuapHu JUMQHU ja3u ¢ JerekTupana kaj 59%. Co yHUBapUjaHTHA perpecrucKa aHamu3a
Oea W3BOCHU CleHIBE (DAKTOPH, KOM BIIMjAaT HAa MO3MTHBHOCT Ha aKCHIIA: JIOKAIIHja, TOIEMHHA Ha TYMOPOT,
Ir(epeHIIIpaHoCT Ha TYMOPOT, CTaluyM, BpeaHOCT Ha Knu67 u mumdoackynapHa nnsasuja. [IpucycrBoro Ha
€CTPOTEHH PEIENTOPH, MporecTepoHcku perientopu 1 HER2neu perientopu mokaka aeka THe HeMaaT BITHjaHue
HAa TIO3UTHBUTETOT 32 METACTATCKUTE JICTIO3UTH BO aKCHJIApHUTE JTUM(HU ja3nu. MynTHBapHjaHTHHOT MOJIEI
Ha JIOTHCTHYKA PErPECUCKA aHaM3a, KaKO HE3aBUCHU CUTHU(PHUKAHTHH (aKTOPH, OMHOCHO TPEAUKTOPH 3a
MO3UTHBHOCTA Ha TMMQHHUTE ja3nu BO Ma3yBHATa jama, I'M MOTBPAM TOJEMUHATA Ha TYMypOT U MO3UTHBHATA
auM(pOBaCKy/IapHa MHBA3HMja HA TYMYPOT.

Bakumydox: Of vcieayBambara BO HalllaTa Ceprja ce yTBP/IH JIeKa Ha TIO3UTUBHUTETOT Ha aKCHIIApHATa jaMa
BJIMjaHUE MMa TOJIEMHHATA HA TYMOPOT U MO3WUTHUBHATA JIMM(OBACKY/JIapHA WHBA3Wja HAa TyMOpPOT. Dakropor
Ki67, xoj ja mpe3eHTHpa crIOCOOHOCTA 32 e10a, OUOJIOIIKATa arPECUBHOCT Ha TYMOPOT, BO YHUBapHjaHTHATA
aHaM3a yKa)KyBa Ha 3Ha9ajHO BIMjaHHUE 32 TIO3UTHBHUTETOT HA AaKCHIAPHUTE JIUM(HH jas3iu.

Kuyunu 300poBu: MaurHoM Ha JI0jKa, aKCUJIAPEH CTAaTyC, FTOJISMUHA HAa TyMOPOT, T-cTajinyM, eCTporeHu
PELENTOPH, TIPOTECTEPOHCKH PEIICIITOPH, XePIIENTUHCKHU petentopu, K67, numdopackyaapHa HHBa3uja



