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ABSTRACT

Introduction: Breast cancer remains a leading cause of morbidity and mortality among women worldwide, with significant
clinical and pathological differences between early and advanced stages. Understanding these differences is crucial for
improving diagnosis and treatment strategies.

Methods: This cross-sectional, descriptive correlational study reviewed 40 medical records of female breast cancer patients
treated at Ibnu Sina Hospital, Makassar. Patients were divided into early-stage (n=20) and advanced-stage (n=20) groups.
Clinical, radiological, and histopathological data were collected, including tumor size, lymph node involvement, hormone
receptor status, HER2 expression, and proliferation index (Ki-67).

Results: The average age was 45 years in early-stage and 58 years in advanced-stage patients. Early-stage tumors were
smaller (average 1.5 cm), well-differentiated, hormone receptor-positive, and showed low Ki-67 proliferation. Advanced-
stage tumors were larger (average 4-6.2 cm), poorly differentiated, with higher HER2 positivity, increased lymph node
involvement, distant metastasis, and higher Ki-67 index. Radiologically, early tumors appeared as regular, hypoechoic
masses with clear margins, while advanced tumors showed irregular shapes, necrosis, neovascularization, calcifications, and
breast wall infiltration.

Discussion: Significant radiological and clinicopathological differences exist between early and advanced breast cancer
stages, reflecting tumor aggressiveness and progression. These findings align with previous studies emphasizing the
importance of early detection and tailored treatment.

Conclusion: Recognizing distinct features of early versus advanced breast cancer is essential for optimizing patient
management. Further multicenter studies with larger cohorts are recommended to enhance understanding and improve
outcomes.
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1. INTRODUCTION

Breast cancer remains a major global health concern for women, ranking among the most prevalent and fatal cancers
worldwide. It accounts for approximately 24.5% of all new cancer diagnoses in women, with an annual death toll reaching
around 685,000 individuals . This pattern is similarly observed in Indonesia, where 65,858 new breast cancer cases and
22,430 deaths were reported in a single year. Notably, about 0.3% of these new cases were identified within the population
of South Sulawesi Province @.

Several key risk factors contribute to the development of breast cancer, including genetic mutations—especially in the
BRCA1 and BRCA2 genes—prolonged exposure to estrogen, obesity, and a sedentary lifestyle ©). The likelihood of
developing breast cancer increases with age, particularly after 45 years old, with an estimated latency period ranging from 8
to 12 years ®.

The clinical presentation of breast cancer varies widely depending on the stage of the disease. Patients with advanced-stage
breast cancer often face significant diagnostic and therapeutic challenges, which also impact their families and caregivers ©.
Diagnosis typically involves a combination of clinical examination, imaging studies, and histopathological evaluation ©,
Staging is determined based on the size of the primary tumor (T), involvement of regional lymph nodes (N), and presence of
distant metastases (M), all confirmed through histopathological analysis ).
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Additionally, immunohistochemistry plays a crucial role in identifying molecular subtypes, assessing prognosis, and guiding
treatment decisions ), Research indicates that advanced breast cancer patients are more likely to exhibit higher histological
grades (111 and IV) and overexpress HER2, a marker associated with more aggressive disease 9, For instance, Algahtani ©
reported that advanced-stage patients in Saudi Arabia commonly presented with tumors larger than 5 cm and more frequent
lymph node involvement compared to early-stage patients. Similarly, Wahidin @V found that the luminal B subtype
predominates among advanced breast cancer cases in Indonesia.

Despite the importance of this information for tailoring diagnostic and therapeutic approaches, there remains a lack of
comprehensive data from Ibnu Sina Hospital comparing the clinical, radiological, and histopathological features of early
versus advanced breast cancer. Such data are essential to develop more precise and locally relevant management protocols.

2. METHOD

Our study used a quantitative approach with a descriptive correlational and a cross-sectional designs to evaluate the clinical,
radiological, and histopathological variations between early- and advanced-stage breast cancer patients treated at IBNU
SINA HOSPITAL MAKASSAR. All information was gathered in a single observation. Simple random sampling technique
was carried out. Radiological and clinicopathological findings were gathered by reviewing 40 medical records derived from
female patients who fulfilled the criteria.

Clinical variable assessed were age, lymph node involvement, and the presence of distant metastatic. Tumour diameter,
lymph node enlargement, and tumour mass localisation measured radiologically were gathered. While histopathological
characteristics include tumour gros and microscopic feature, such as tumor type and morphology, degree of cell
differentiation (grading), surgical margin involvement, lymphovascular invasion, hormonal receptor status (oestrogen and
progesterone), HER2 status, and proliferation index (Ki-67). This study was conducted according to ethical board approval
from Medical Faculty, Universitas Muslim of Indonesia, Makassar.

3. RESULTS

This study reviewed 40 medical records of breast cancer patients. They were divided into two groups, early and advanced
breast cancer, consisting of 20 individual. Their clinical features are shown in Table 1. The average age of patients with
early-stage breast cancer is 45 y.o0. No lymph node enlargement nor distant metastases were found. Unlike the group with an
advanced stage. They were approximately 58 y.o. on average. Enlarged lymph nodes were detected in 14 patients and 10 of
them were accompanied with distant metastasis.

Table 1. Clinical Features of Breast Cancer Patients

Characteristic Early Stage (n=20) Late Stage (n=20)

Age (average) 45y.0 58y.0
Lymph node involvement none 14
Distant metastatic none 10

The Ultrasonography profiles were displayed in Table 2. Patients with early-stage breast cancer typically have solid lumps
that are regular, round, or oval in shape with an average size of 1.5 cm. There are few internal echo regions and poor
echogenicity (hypoechoic) at the lesion margins, which seem obvious. Vascularization was found to be very low or absent
by Doppler testing. There were either no calcification structures or very little. Neither the breast walls nor lymph nodes were
affected.

Table 2. Ultrasonography (USG) Findings of Breast Cancer Patients

Characteristic

Early Stage (n=20)

Late Stage (n=20)

Tumor Type

Solid

Solid

Tumor Size (average)

1,5cm

4cm

Tumor Shape

Regular (round to oval)

Irregular (abnormal)

Tumor Margin

Obvious

Indistinct

Echogenicity

Hypoechoic, with small echo area

Homogen, severe hypoechoic, with
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Characteristic Early Stage (n=20) Late Stage (n=20)
necrosis area
Vascularization (Doppler) None or little Hypervascular ~ with  observed
neovascularization
Tumor Calcification None or little Micro- or Macrocalcification
Regional Lymph Node Enlargement | None Detected
Breast Wall Infiltration None Clearly observed

In contrast, the advanced stage patient group exhibited bigger tumour sizes, reaching an average of 4 cm and exhibiting
infiltrative qualities, leading the lesion boundaries to be hazy and unclear, with an uneven and aberrant shape. Although the
lesion looks uniform, it is extremely hypoechoic and has necrotic patches. Doppler examination can be used to assess
increased vascularization, which is typically accompanied by neovascularisation. Large calcifications and/or
microcalcifications are noticeable and simple to identify. Most patients have radiological involvement of regional lymph
nodes and plainly apparent infiltration into the breast wall.

In contrary, the patient of advanced stage group were had larger tumour size, reaching an average of 4 cm and showing
infiltrative properties. Causing the lesion boundaries to be blurred and unclear, with an irregular and abnormal shape. The
lesion appears homogeneous but very hypoechoic and accompanied by areas of necrosis. Increased vascularization, mostly
accompanied by neovascularization, can be evaluated using Doppler examination. Microcalcifications and/or large
calcifications appear prominent and easily recognized. Radiological involvement of regional lymph nodes is seen in most
patients, as is infiltration into the breast wall which is clearly visible.

Table 3. Tumor Gros and Microscopic Identification of Breast Cancer Patients

Characteristic Early Stage (n=20) Late Stage (n=20)

Tumor localization Single 16 Multifocal 12

Diameter Small (< 1,5 cm): 16 (average 1.5 | Big (> 5 cm): 18 (average 6.2 cm)
cm)

Consistency Firm 17 Solid 16

Cell Proliferation Low 18 High 14

Tumor type Ductal invasive 12 18

Tumor Diferensiation Well differentiated 14 Poorly differentiated 15

Tumor grade Intermediate grade: 15 Intermediate grade: 18

Hormonal receptor status positive 18 8

HER?2 status positive 5 12

Ki-67 indeks Low: 18 High: 14

Lymph node involvement 4 16

Limfovaskular invasion 2 12

Distant Metastasis 0 10

Sur_gi_cal margin  involvement | 1 9

positive

Table 2 shows the histopathological analysis of tumour tissue from both patient groups. The average age of patients with
early stage breast cancer was 45 years, whereas the advanced stage group had an older age of 58 years. These study groups
consisted entirely of female participants. Morphologically, tumours in the early stage were smaller, with 16 of 20 patients
having a diameter of less than 2 cm, but in the late stage, 18 patients had a tumour mass of more than 5 cm.
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The most common histological type in both groups was invasive ductal carcinoma. However, there were considerable
disparities in the level of cell differentiation. In the early stage, the majority of tumours showed high differentiation (14/20
individuals), but in the advanced stage, 15 patients had low differentiation.

Hormonal receptor status revealed that oestrogen and progesterone hormone receptor expression was more common in early
stage patients (18/20) versus just 8 patients in advanced stages. In contrast, HER2 overexpression was more common in the
advanced stage group (12/20 patients).

The Ki-67 index was used to measure the rate of cell proliferation. The advanced stage group had the highest index (14/20),
while the early stage group had a low proliferation index (12/20 individuals).

Lymphatic system involvement, including regional lymph node enlargement, was also more common in the late stage, with
16 and 14 patients, respectively, compared to 4 and O cases in the early stage. Lympho-vascular invasion and good surgical
margins were also more common among the advanced patients.

The average tumour diameter in advanced stages was 6.2 cm, which was significantly larger than the early stage average of
1.5 cm. Furthermore, advanced stage patients tended to have solid, multifocal tumours (16/20 patients) with considerable
proliferative activity (grade 3). Early-stage tumours, on the other hand, were typically non-solid, solitary, and localised (16/20
patients).

4. DISCUSSION
Radiological and Clinicopathological Differences Between Early and Advanced Breast Cancer Stages

This comparative study conducted at a single center offers important insights into the distinct radiological and
clinicopathological characteristics that separate early-stage breast cancer from advanced-stage disease. The results reveal
significant differences across various parameters, which could improve diagnostic precision and guide treatment planning.

Clinical Presentation and Symptoms

The clinical features of early versus advanced breast cancer show marked differences. Early-stage breast cancer often
presents with few or no symptoms and is frequently detected through routine screening or physical exams. These tumors
tend to be small, painless, and cause minimal changes in breast appearance. Conversely, advanced breast cancer is
characterized by more obvious and severe symptoms, making it easier to identify clinically.

The age difference observed—early-stage patients averaging 45 years old and late-stage patients averaging 58 years—is
consistent with previous studies. For example, Lodi ®? found that older patients are more likely to present with advanced
disease, possibly due to lower screening rates and distinct tumor biology in postmenopausal women. This age gap may also
reflect differences in tumor aggressiveness and growth patterns between pre- and postmenopausal breast cancer.

The high rates of lymph node involvement (70%) and distant metastasis (50%) in advanced cases align with the natural
course of breast cancer progression. These findings support Ibrahim ¢, who reported lymph node metastasis in 65-75% of
advanced breast cancer patients, significantly influencing prognosis and treatment choices.

Radiological Characteristics

Imaging studies such as mammography and ultrasonography in early-stage breast cancer typically show small, solid masses
with features common to various tumor types. Microcalcifications and metastatic signs are rarely seen at this stage. In
contrast, advanced tumors are more conspicuous on imaging, with detectable spread to lymph nodes or distant organs like
the lungs and liver via CT or PET scans.

Ultrasonography revealed notable differences between early and advanced disease. The average tumor size was 1.5 cm in
early-stage versus 4 cm in advanced-stage cases, a critical diagnostic factor. Nakano ¢4 demonstrated a strong correlation
between tumor size and disease stage, with each additional centimeter linked to about a 10% decrease in 5-year survival.

Tumor shape also changes with progression: early-stage tumors tend to be round or oval with clear margins, while advanced
tumors show irregular shapes and poorly defined edges, indicating greater invasiveness. Li  found that irregular margins
increase the risk of local invasion and lymph node metastasis by 3.4 times.

Advanced tumors also exhibit distinct vascular patterns, including neovascularization, consistent with Wang @9, who
identified angiogenesis as a marker of aggressive breast cancer subtypes. The presence of calcifications and breast wall
infiltration in late-stage disease further underscores the value of detailed ultrasonographic evaluation.

Ultrasonography remains a vital, non-invasive tool for initial breast cancer assessment and staging. The significant imaging
differences observed likely reflect tumor morphological changes as the disease advances, providing important clinical and
pathological insights.
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Histopathological Findings

Histopathology of early-stage breast cancer often shows ductal carcinoma in situ (DCIS) or lobular carcinoma in situ (LCIS),
with tumors confined and not invading surrounding tissues. These tumors are usually small, low-grade, and show minimal
vascular invasion @7,

In contrast, late-stage tumors frequently present as multifocal (60% of cases), compared to predominantly single lesions
(80%) in early disease, indicating a tendency for advanced cancer to spread within the breast. This pattern aligns with Martelli
(18), who linked multifocality to higher recurrence and worse prognosis.

Cell proliferation rates differ markedly, with low proliferation in 90% of early cases versus high proliferation in 70% of
advanced cases, reflecting more aggressive tumor biology. Differentiation patterns also shift, with well-differentiated tumors
common in early stages (70%) and poorly differentiated tumors predominating in late stages (75%). Rahman 9 showed that
poorly differentiated tumors have greater genomic instability and resistance to therapy.

Advanced tumors demonstrate increased aggressiveness, including more frequent vascular invasion and potential for distant
metastasis %21, Hormone receptor status also changes, with advanced cancers often being hormone receptor-negative or
HER2-positive, indicating more aggressive disease ?22%),

Molecular Subtypes and Biomarkers

Molecular profiling reveals important differences with therapeutic implications. Hormone receptor positivity drops
dramatically from 90% in early-stage to 40% in advanced-stage disease, possibly reflecting selection for hormone-
independent tumor cells or different subtypes. Conversely, HER2 positivity rises from 25% in early to 60% in late-stage
cases, consistent with Zhu @9, who reported that HER2-enriched tumors tend to be more advanced and aggressive.

The Ki-67 proliferation index shifts from predominantly low in early disease (90%) to high in advanced cases (70%).
Yerushalmi @3 found that high Ki-67 is strongly associated with poorer disease-free and overall survival, making it a key
prognostic marker.

Study Limitations Despite its contributions, this study has limitations. The small sample size (40 patients) limits statistical
power and may not represent the full diversity of breast cancer. Being a single-center study at Ibnu Sina Hospital restricts
generalizability to other populations and healthcare settings.

The cross-sectional design prevents tracking disease progression within individuals, limiting causal inferences between early
and late-stage features. Important factors such as comorbidities, socioeconomic status, and screening history were not
included, which could affect disease presentation.

The study also lacks advanced molecular profiling beyond basic receptor status, limiting deeper understanding of biological
mechanisms. Additionally, treatment outcomes and long-term follow-up data are absent, reducing clinical applicability.

5. CONCLUSION

This study highlights clear radiological and clinicopathological differences between early and advanced breast cancer stages.
At Ibnu Sina Hospital, recognizing these distinctions is essential for optimizing diagnosis and treatment strategies. The
findings underscore the importance of early detection and thorough evaluation in breast cancer care. Future research with
larger, multicenter cohorts, longitudinal follow-up, and comprehensive molecular analysis will further clarify breast cancer
progression and may identify novel therapeutic targets.
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