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SUMMARY

Introduction/Objective Breast cancer in women shows more aggressive biological characteristics, while
the status of axillary lymph nodes remains the most important prognostic factor. The aim of this study
was to determine the prevalence of axillary lymph node metastases and to identify histological and im-
munohistochemical predictors in patients under 40 years of age with breast cancer.

Methods A retrospective cohort study that included patients under 40 years of age with histopatho-
logically confirmed breast cancer who underwent surgical treatment at the Department of Oncological
Surgery, Clinical Hospital Center “Bezanijska kosa’, between 2014 and 2024.

Results The study included 97 patients under 40 years of age (mean age 34.75 + 3.74 years). Axillary lymph
node metastases were identified in 48.5% of patients, while sentinel lymph node biopsy was positive in
26.8%. The most common molecular subtype was Luminal B (53.6%). Luminal B tumors were associated
with younger age (p = 0.031) and higher body mass index (p = 0.007). HER2-positive and triple-negative
tumors were more often of high histological grade (p = 0.003) and larger tumor size (p = 0.025), with a
higher Ki-67 proliferation index (p = 0.001). Positive axillary lymph node status was significantly associated
with Rh-positive blood type (p = 0.004), tumor size (p = 0.001), and mastectomy (p = 0.004).
Conclusion Breast cancer in women under 40 years of age is characterized by marked biological hetero-
geneity, with axillary lymph node metastases significantly associated with larger tumor size and more
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INTRODUCTION

Breast cancer is one of the most common ma-
lignancies in women, with an increasing fre-
quency in younger ages, already after the age
0f 40 [1]. Although the incidence of breast can-
cer in women under 40 is lower than in older
women [2, 3], the disease in this population
often has more aggressive biological charac-
teristics, including triple-negative and human
epidermal growth factor receptor 2 (HER2)-
positive subtypes, later diagnosis, and a poorer
prognosis, with a higher risk of local recur-
rence and distant metastases [4, 5]. Despite the
reduction in overall mortality due to advances
in early detection and therapy, breast cancer
in young women remains a significant clinical
and public health challenge [6].

Metastatic disease is the main cause of mor-
tality in breast cancer, responsible for more
than 90% of deaths [7]. The metastatic process
is complex and includes epithelial-mesenchy-
mal transition, invasion, intravasation, surviv-
al in circulation, extravasation, and coloniza-
tion of target tissues [7]. These processes are
influenced by the interaction of tumor cells
with the microenvironment, as well as specific
signaling pathways that determine the organic

tropism of metastases, including frequent dis-
semination to bones, lungs, liver, and brain
[8]. Understanding the mechanisms of metas-
tasis has enabled the identification of biologi-
cal markers and the development of targeted
therapeutic strategies [9].

The status of axillary lymph nodes is the
most important independent prognostic fac-
tor in breast cancer [10]. Metastasis even in
one axillary lymph node significantly increas-
es the risk of distant disease and directly af-
fects decisions on the application of adjuvant
therapy [11]. Although the introduction of
sentinel lymph node biopsy significantly re-
duced morbidity compared to classic axillary
dissection, this approach carries the risk of
false-negative findings [12]. Data show that a
significant number of patients with a positive
sentinel node do not have additional residual
axillary disease, which calls into question the
routine application of complete axillary dis-
section [13].

Recent randomized studies have shown
that in selected patients with T1/T2 tumors
and limited involvement of sentinel lymph
nodes, axillary dissection can be safely omit-
ted with adequate application of radiotherapy
and systemic treatment, without jeopardizing
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oncological outcomes [14]. These findings emphasize the
need to identify reliable clinical, pathological, and bio-
logical predictors of axillary metastases in order to avoid
unnecessary surgical interventions.

To date, numerous factors have been identified as inde-
pendent predictors of axillary lymph node involvement,
including tumor size, lymphovascular invasion, histologi-
cal grade, and molecular characteristics of the tumor [13,
15, 16]. Molecular subtypes of breast cancer further allow
for risk stratification, with luminal A tumors having the
most favorable prognosis, while luminal B, HER2-positive,
and triple-negative cancers show a greater propensity for
nodal and distant spread [17, 18]. In addition, radiological
methods, especially magnetic resonance imaging (MRI),
show potential in predicting axillary metastases, although
their diagnostic accuracy is still not sufficient to replace
histopathological evaluation [19, 20, 21].

The aim of the study was to determine the frequency
of axillary lymph node metastases in women under 40
years of age with breast cancer and to examine the asso-
ciation of these metastases with the histological and im-
munohistochemical characteristics of the tumor.

METHODS
Type of study, place, and period of research

This study was designed as a retrospective cohort study
and included female patients under the age of 40 with a
histopathologically confirmed diagnosis of breast can-
cer who were surgically treated at the Oncology Surgery
Department of the “Bezanijska Kosa” Clinical Hospital
Center in the period from 2014 to 2024.

All data used in the research were anonymized and
encrypted, and the analysis was conducted in accordance
with the ethical principles of patient privacy protection.
The study was approved by the Ethics Committee and the
Expert Council of University Clinical Hospital Center
“Bezanijska Kosa.” The research did not use personal data
that could lead to the identification of female patients.

Source and collection of data

Medical documentation, including electronic medical
records from the hospital database used in daily clinical
work, was used as a data source. Data on demographic,
clinical, surgical, histopathological, and immunohisto-
chemical characteristics of tumors were collected from
the available documentation.

The following parameters were analyzed: patient age,
body weight (kg), body height (cm), body mass index
(BMI), categorized as underweight, normal body weight,
overweight, and obesity, blood group and Rhesus factor
(Rh factor), affected breast (left/right), type of surgical in-
tervention performed (sparing operation or mastectomy),
tumor size, histological type of tumor (ductal, lobular, mu-
cinous, medullary), histological grade (G1, G2, G3), estro-
gen and progesterone receptor status (positive/negative),
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HER2 status (positive/negative), Ki-67 proliferative in-
dex, and molecular subtype of breast cancer (Luminal A,
Luminal B, HER2-positive, and triple negative).

In addition, data on the status of lymph nodes were
analyzed, including the performance and results of sen-
tinel lymph node biopsy (not performed/negative/posi-
tive), application of axillary lymphadenectomy (not per-
formed/negative/positive), the total number of removed
and histopathologically examined lymph nodes, the total
number of positive lymph nodes, as well as the number of
positive sentinel and axillary lymph nodes.

Statistical analysis

Statistical data processing was performed using the IBM
SPSS Statistics for Windows, Version 19.0. (IBM Corp.,
Armonk, NY, USA). The level of statistical significance
was set at p < 0.05. Final results are presented as categori-
cal variables (absolute and relative frequencies) and con-
tinuous variables (mean + standard deviation).

Nonparametric tests were used to analyze differences
between groups, including the x* test for categorical vari-
ables, the Mann-Whitney U test for comparing two inde-
pendent groups, and the Kruskal-Wallis test for compar-
ing multiple groups.

RESULTS

A total of 97 patients with breast cancer under 40, with
an average age of 34.75 + 3.74 years, were included in
the study. Most of the respondents were Rh-positive
(81.4%) and blood type A (47.4%). The average BMI was
23.32 £ 4.79, with the largest number of female patients
having a normal body weight (62.9%) (Table 1).

The left breast was most often affected (51.5%), and
in most patients a sparing surgical intervention was used

Table 1. Sociodemographic and anthropometric characteristics of
female patients

Variables Number | Percentage (%)
Malnutrition 9 9.3
Normal bod
Body mass index weight ’ o1 629
categories Exce\:lzlvgeh[;ody 18 186
Obesity 9 9.3
Rh Negative 18 18.6
Positive 79 814
A 46 47.4
Blood type B 16 165
AB 9 9.3
(0] 26 26.8
Parameters Minimum Maximum | Mean value + SD
Age 22 40 34.75+3.74
Body weight (kg) 32 130 65.81+14.3
Body height (cm) 150 185 167.92 £ 6.77
Body mass index 12.04 42.45 23.32+4.79

SD - standard deviation; Rh — Rhesus factor
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Table 3. Characteristics of removed sentinel and axillary lymph nodes in women

Table 2. Clinical, surgical, histopathological, and immunohistochemical
characteristics of the tumor

Variables Number Percentage (%)
Breast Left 50 51.5
Right 47 48.5
Operation Economical 54 55.7
Mastectomy 43 443
Histopathological | Ductal 88 90.7
finding Mucinous 2 2.1
Medullary 2 2.1
Lobular 5 5.2
Gradus of the First 2 2.1
tumor Others 74 76.3
Third 21 216
Estrogen Negative 22 22.7
receptor Positive 75 77.3
Progesterone Negative 25 25.8
receptor Positive 72 74.2
HER2 Negative 62 63.9
Positive 35 36.1
Luminal category | Luminal A 23 237
Luminal B 52 53.6
HER2-positive 7 7.2
Triple negative 15 15.5
Parameters Minimum Maximum | Mean value + SD
Tumor size 4 70 23.9+12.96
Ki_67_percent 1 90 35.22+3.17

SD - standard deviation; HER — human epidermal growth factor receptor;
Ki_67 — marker of proliferation Ki-67

(55.7%). Histopathologically, invasive ductal carcinoma
predominated (90.7%), with the most common histologi-
cal grade being II (76.3%). Most tumors were positive for
estrogen (77.3%) and progesterone receptors (74.2%),
while HER?2 positivity was recorded in 36.1% of patients.
The most common molecular subtype was Luminal B
(53.6%), followed by Luminal A (23.7%), triple-negative
(15.5%), and HER2-positive tumors (7.2%) (Table 2).

under 40 years of age with breast cancer

Radojici¢ N. et al.

Sentinel lymph node biopsy was performed in 73.2%
of patients, with positivity determined in 26.8%. Axillary
lymph node dissection was performed in 57.7% of wom-
en, and axillary metastases were confirmed in 48.5%. In
total, an average of 10.52 * 9.24 lymph nodes were re-
moved per patient, with an average of 2.16 + 3.63 positive
nodes. Only positive sentinel nodes were present in 6.2%
of patients, only axillary nodes in 20.6%, while both sen-
tinel and axillary nodes were positive in 27.8% of subjects
(Table 3).

Analysis in relation to molecular subtypes revealed
that patients with Luminal B tumors were statistically sig-
nificantly younger compared to the Luminal A subtype
(p =0.031) and had a higher BMI (p = 0.007). Luminal
A and Luminal B tumors were significantly more often
of histological grade II, while HER2-positive and tri-
ple-negative tumors were predominantly of high grade
(p=0.003). Tumor size was significantly smaller in
Luminal A and Luminal B subtypes compared to HER2-
positive and triple-negative tumors (p = 0.025). The Ki-67
index increased statistically significantly from Luminal A
to triple-negative tumors (p = 0.001) (Table 4).

When analyzing factors associated with axillary lymph
node positivity, it was found that axillary metastases
are significantly more common in Rh-positive patients
(p =0.004), in larger tumors (p = 0.001), and in patients
who underwent mastectomy (p = 0.004). The number
of removed and positive lymph nodes was significantly
higher in patients with positive sentinel and axillary
lymph nodes (p = 0.001) (Table 5).

DISCUSSION

Breast cancer in women under the age of 40 is a distinct
clinical entity that differs from the disease in the older
population in terms of biological characteristics, patterns
of spread, and therapeutic challenges. In our study, the
average age of female patients at diagnosis was in the
middle of the fourth decade of life, which is in accor-
dance with previously published data indicating that

in this age group the disease is often diagnosed dur-

ing the reproductive period, with significant long-

term consequences for quality of life [22].

Anthropometric analysis in our sample showed

that most patients had a normal body mass, while

significant differences in BMI were observed de-

pending on the molecular subtype of the tumor. In

particular, it was observed that patients with Luminal

B carcinoma had a higher BMI compared to other

subtypes, while patients with triple negative tumors

had the lowest BMI values. Although the relationship

between body mass and tumor biology is complex

and insufficiently elucidated, previous studies indi-

cate that metabolic status may influence the hormon-

al environment and proliferative potential of tumors,

particularly in hormone-dependent subtypes [23].

In terms of localization and histopathological

Variables Number | Percentage (%)
. They were not done 26 26.8
Sentinel glands
Done 71 73.2
The result of the It was not done 26 26.8
sentinel gland Negative 45 46.4
examination Positive 26 26.8
. . . They were not done 41 423
Axillary dissection
Done 56 57.7
The result of It was not done 41 423
examination of the | Negative 9 9.3
axillary glands Positive 47 485
Only sentinels removed 41 423
Total ”“mbe.r of Sentinel and axillary removed 30 309
glands examined
Only axillary removed 26 26.8
Negative sentinel and axillary 44 454
Total positive Sentinel only positive 6 6.2
glands Positive only axillary 27 27.8
Positive sentinel and axillary 20 20.6

DOI: https://doi.org/10.2298/SARH260421056R

characteristics, in our study the left breast was most
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Table 4. Comparison of sociodemographic and clinical-pathological parameters according to molecular (luminal) subtypes of breast cancer in

women under 40 years of age

Variables Luminal A Luminal B HER2-enriched Triple negative p
Body mass index* 23.1£3.09 | 2441 +£531 2391 +4.68 19.64 +3.36 0.007
Malnutrition 0 (0%) 5(9.6%) 0 (0%) 4 (26.7%)
. R Normal body weight 15 (65.2%) 30 (57.7%) 5(71.4%) 11(73.3%)
Body mass index categories - - 0.017
Excessive body weight | 8 (34.8%) 9(17.3%) 1(14.3%) 0 (0%)
Obesity 0 (0%) 8 (15.4%) 1(14.3%) 0 (0%)
R . - Ductal 22 (95.7%) 45 (86.5%) 7 (100%) 14 (93.3%)
Histopathological finding 0.461
The others 1 (4.3%) 7 (13.5%) 0 (0%) 1(6.7%)
The first 0 (0%) 2(3.8%) 0 (0%) 0 (0%)
Gradus of the tumor Others 21 (91.3%) 43 (82.7%) 3 (42.9%) 7 (46.7%) 0.003
The third 2 (8.7%) 7 (13.5%) 4(57.1%) 8(53.3%)
Tumor size* 29.61+13.45|20.35+10.32 26 +£21.09 26.47 £13.39 0.025
Ki_67_percent* 1457 £4.24 | 37.13 £21.56 49.29 £ 20.09 53.67 + 24.67 0.001
. It was not done 6 (26.1%) 15 (28.8%) 3 (42.9%) 2(13.3%)
The result of the sentinel gland . - 11(47.8%) | 22(42.3%) 4(57.1%) 8 (53.3%) 0.609
examination
Positive 6 (26.1%) 15 (28.8%) 0 (0%) 5(33.3%)
o It was not done 10 (43.5%) 21 (40.4%) 3 (42.9%) 7 (46.7%)
Zsl‘flarf;‘glta‘r’f examination of the | Negative 0 (0%) 5 (9.6%) 2 (28.6%) 2(33.3%) 0.373
Positive 13 (56.5%) 26 (50%) 2 (28.6%) 6 (40%)

*Continuous variable presented as mean + SD;

HER - human epidermal growth factor receptor; Ki_67 - marker of proliferation Ki-67

Table 5. Comparison of sociodemographic and clinical-pathological parameters in relation to the status of sentinel and axillary lymph nodes

in women under 40 years of age with breast cancer

) Sentinel Axillary
Variables - — - -
Not done/negative Positive p Not done/negative Positive p

Negative 15(21.1% 3(11.5% 15 (30% 3 (6.4%

Rhesus factor g - v ( ) ( ) 0.221 (30%) (6.4%) 0.004
Positive 56 (78.8%) 23 (88.5%) 35 (70%) 44 (93.6%)

. Economical 42 (59.2%) 12 (46.2%) 35 (70%) 19 (40.4%)

Operation 0.356 0.004
Mastectomy 29 (40.85%) 14 (53.8%) 15 (30%) 28 (59.6%)

Tumor size* 2331+12.78 25.5+13.58 0.348 19.92+10.24 28.13+£14.26 0.001

Ki_67_percent* 33.97 £22.82 38.62 +£24.23 0.381 35.72+23.25 34.68 + 23.32 0.831

Total glands removed per woman* 8.34+8.54 16.46 + 18.56 0.001 4.26 +5.82 1717 £7.36 0.001

Total positive glands per woman* 1.66 + 3.84 3.54 +32.56 0.001 0.2+0.61 426+43 0.001

*Continuous variable presented as mean + SD;
Ki_67 — marker of proliferation Ki-67

often affected, and the dominant histological type was in-
vasive ductal carcinoma, with the predominant histologi-
cal grade being II. This distribution is consistent with the
findings of previous studies examining breast cancer in
younger women and confirms that, despite the younger
age, the basic histopathological features often follow the
patterns seen in the general population [22, 23].

Immunohistochemical analysis in our sample showed
a predominance of hormone receptor-positive tumors,
with a significant proportion of HER2-positive and tri-
ple-negative cancers. According to the molecular classi-
fication, Luminal B and Luminal A subtypes were most
frequently represented. Recent studies continue to dem-
onstrate that Luminal B remains the predominant mo-
lecular subtype among young women with breast cancer,
supporting our finding that more than half of the patients
belonged to this molecular category [24, 25].

Analysis of molecular subtypes in our work showed
clear differences in histological grade, tumor size, and
proliferative index. Luminal A and Luminal B tumors
were more often in histological grade II and had smaller
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dimensions compared to HER2-positive and triple-nega-
tive tumors, which were predominantly of higher grade.
Contemporary studies have confirmed that HER2-
positive and triple-negative tumors are characterized by
higher histological grade, increased proliferative activity,
and more aggressive biological behavior, which is consis-
tent with our findings [25, 26, 27].

The Ki-67 proliferative index in our study showed
a statistically significant increase from Luminal A to
Luminal B, HER2-positive, and triple-negative tumors.
Recent evidence continues to support Ki-67 as an impor-
tant marker of tumor aggressiveness and treatment re-
sponse, particularly in biologically heterogeneous breast
cancers, which corresponds to the progressive increase
observed across molecular subtypes in our cohort [25].

When it comes to surgical treatment, breast-sparing
surgery was more often applied in our sample. Modern
therapeutic concepts favor breast conservation when it
is oncologically safe, especially in younger patients, in
whom aesthetic and psychosocial aspects are of particular
importance. At the same time, the decision on the scope
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of the surgical intervention must be coordinated with the
characteristics of the tumor and the status of the axillary
lymph nodes. The status of axillary lymph nodes is one of
the most important prognostic factors in breast cancer. In
our study, sentinel lymph node biopsy was used in most
patients, while axillary dissection was performed in part
of the subjects, with a high percentage of confirmed axil-
lary metastases in that group. Recent prospective studies
suggest that axillary surgery can be safely de-escalated in
carefully selected patients; however, the relatively high
prevalence of axillary metastases in our cohort indicates
that young women still require careful axillary assess-
ment [26, 27, 28].

In our sample, axillary lymph node positivity was sig-
nificantly associated with larger tumor size and the choice
of mastectomy as the surgical method. Several recent pre-
dictive models have identified tumor size as one of the
strongest predictors of axillary lymph node involvement,
which is fully consistent with the results of our study [29].

Literature data additionally indicate that the frequency
of lymphatic metastases differs among molecular sub-
types of breast cancer. Recent studies continue to demon-
strate significant differences in nodal involvement among
molecular subtypes, emphasizing the biological heteroge-
neity of breast cancer and the importance of individual-
ized risk assessment [24]. These data are in agreement
with the findings of our study and confirm the heteroge-
neity of the biological behavior of breast cancer in young
women.

Opverall, our results confirm that breast cancer in wom-
en younger than 40 years is a heterogeneous disease in
which molecular subtype, histological characteristics of
the tumor and axillary lymph node status play a key role
in the assessment of biological behavior and planning of
therapy. Similar conclusions have been reported in recent
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KAMHWUUYKK, NAaTONOLLKKU U MOIEKYNAPHU NPEAUKTOPM METAcTa3a y akCUAapHUM
AMMHMM YBOPOBMMA KOA MNASMX KEHa Ca PaKOM J0jKe

Huvkona Pagojuumnh’, Mnagen Kacanosuh'?, Tojko UrpyTtuHosuh'? Japko 3gpaskosuh*

'KnuHnuko-60nHMuKM LieHTap KocoBcka MutpoBuua, Kocoscka Mutposuua, Cpbuja;
?Ynusep3utet y MpuwtnHu, Meguumtckmn dpakyntet, Kococka Mutposuua, Cpbuja;
YHNBEP3UTETCKI MEAULIMHCKN LieHTap , bexanujcka koca’, beorpag, Cpbuja;

*YHuBep3uTteT y beorpagy, MeguuuHckm dpakyntet, beorpag, Cpbuja

CAMETAK

YBoa/Linm Pak fojKke KOA XeHa nokasyje arpecusHuje 6moso-
LKe KapaKTepUCTKe, AOK CTaTyC aKCUAaPHUX IMMGHUX YBOPO-
Ba OCTaje HajBaXKHUjy NPorHocTykm dakTtop. Linmb oBe cTyaunje
6110 je fa Ce yTBPAM NpeBaneHLnja MeTacTasa y akcunapHUM
NUMOHMM YUBOPOBMMA U @ ce MAEHTUOUKYjY XUCTONOLLKN 1
VIMYHOXMCTOXEMMjCKN MPeANKTOpU Koa 6onecHuua mnahux og
40 rogrHa ca pakom JojKe.

MeTtoge PeTpocnekTriBHa KOXOPTHa CTyAunja obyxBaTuna je 60-
necHuue mnabe of 40 roaviHa ca XMCTONaTONOLWKM MOTBPHEHNM
paKoMm JojKe Koje Cy NoABPrHyTe XMpypLUKOM neyery Ha Ope-
Jbetby 3a OHKOJOLKY XUPYpPrujy KnnHnuko-60nHUYKOr LieHTpa
,bexaHujcka koca’, nsmehy 2014. n 2024. roguHe.

Pesynratm Cryauja je obyxBatuna 97 6onecHuua mnahux og
40 ropnHa (npoceyHa ctapocT 34,75 + 3,74 roguHe). MeTacTa-
3e y akculapHUM IMMGHMM YBOPOBKMA UAEHTUGMKOBaHE Cy
Kop 48,5% 6onecHnUa, AOK je buoncrja CeHTUHEN NMUMOHNX
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yBopoBa 6buna no3mTrBHa Kop 26,8%. Hajuelwhn monekynapHm
noatvn 6uo je Jiymunan b (53,6%). lymnHantu b tymopu 6unu
Cy noBe3aHu ca Mnahom }MBoTHOM Jobu (p = 0,031) 1 BUWINM
NHAEeKCoM TenecHe mace (p = 0,007). HER2-No3WUTUBHU 1 TPO-
CTPYKO HeraTviBHM TyMOpHU cy Yelwhe 61am BUCOKOT XMCTONO-
WKor cTeneHa (p = 0,003) n Behe BenuumHe Tymopa (p = 0,025),
ca BuwuMm Ki-67 nagekcom nponvdepavmje (p = 0,001). Mo3su-
TWBaH CTaTyC akCUTAPHMX IMMHIX YBOPOBa 610 je 3HauajHO
rose3aH ca Rh-no3uTMBHOM KpBHOM rpyrnom (p = 0,004), Benu-
ymHom Tymopa (p = 0,001) n mactekTomujom (p = 0,004).
3aksbyuak Pak fojke Kof xeHa Mnahux of 40 rogrHa KapakTe-
pyile n3paxkeHa BMONOLLIKa XeTEPOreHOCT, NMPU Yemy Cy MeTa-
CTa3e y akCunapHUM TMMPHVIM YBOPOBMMA 3HauajHO NoBe3aHe
ca Behom BenMYMHOM Tymopa 1 arpecrBHMjUM 61ONOWKUM
KapaKTepucTKama.

KmbyuHe peun: pak gojke; 6rioncuja; akcunapHy IMMQHN YBo-
POBY; MONEKYNAPHU NMOLTUMOBM
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