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Main prognostic and predictive immunohistochemical
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ABSTRACT
Introduction: Breast cancer is a constant focus of studies on prevention and treatment. Immunohistochemistry is a useful tool
for defining the conducts toward the treatment of this disease. Objective: To evaluate patients’ survival according to prognostic
and predictive immunohistochemical factors. Method: This is a retrospective cohort study. Medical reports of 787 patients were
analyzed, which contained parts of surgical specimens of the mastectomy or quadrantectomy procedures. A total of 404 patients
were eligible for the study. Results: The mean age at diagnosis of the disease was 55.4 years. The main diagnosis was infiltrating ductal
carcinoma (80.7%). Of the total, 45% of the patients had tumors of up to 2 cm in diameter, and 32.9% had lymph node involvement.
Among the patients, and according to luminal molecular classification, 48.3% were classified as luminal A, 27% were luminal B, 12.1%
were recipient of human epidermal growth factor type 2 (HER2), and 12.6% were triple-negative. Furthermore, of 23.3% patients
with tumor recurrence, 12.6% of them died. The 1% increase in Ki-67 values increases the risk of death and recurrence by 2% and
1%, respectively. The presence of lymph node metastasis increases, on average, 4.78 times and 2.63 times the risk of death and
recurrence, respectively. Conclusion: The triple negative molecular classification had the lowest overall survival and the greatest
risk of recurrence. The luminal A classification presented the best prognosis. Tumor size, lymph node metastasis, skin invasion, and
presence of Ki-67 were shown to be the prognostic and predictive factors that most influenced the patients’ survival.
KEYWORDS: breast cancer; immunohistochemistry; prognosis; survival; recurrence.

INTRODUCTION
Breast cancer is the most common malignant neoplasm found in
Southern Brazil, with the exception of non-melanoma skin cancer.
In 2018 alone, there were 56.33 cases per 100,000 women, which
corresponds to more than 20% of all types of cancer1.
Breast cancer is the leading cause of death among women
worldwide, accounting for 522,000 deaths in 2012 alone, equivalent
to 14.7% of all deaths in that year. The incidence of breast cancer
has virtually increased worldwide, but in developed countries,
this number has decreased in the last 10 years. Moreover, there
has been a reduction in the death rate related to breast cancer
due to adequate screening, early detection, and effective therapy2.
Breast neoplasm does not indicate clinical uniformity and
is characterized according to the morphology of the disease,
thus existing different molecular forms and subtypes. Instead, it
should be stated that breast cancer consists of a range of distinct

neoplasms, which are all classified as breast cancer. These varied forms of the disease enable the evaluation and development
of prognosis based on their evolution, making it possible to prescribe specific treatments according to the development and
characteristics of each type. Acknowledging this is important
due to the need for defining the prognosis and the appropriate
approach, aiming at avoiding to unnecessarily submit patients
to aggressive treatments such as chemotherapy3.
Immunohistochemical examination and anatomopathological
analysis are paramount to define the disease approach and the
prognosis of the patient. Immunohistochemistry is a technique
used to identify biological characteristics of tumors, including
breast-related ones. Molecular technology with biomarkers allows
identifying and classifying breast cancer into different subtypes
that, consequently, exhibit different behaviors. Biomarkers are
often used for determining the best therapy to be provided and
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Prognostic factors consist of aspects that may interfere with
the clinical evolution of the disease at the time of diagnosis.
The main parameters for determining the therapeutic planning
of breast cancer are age, tumor size, lymph node involvement,
and molecular subtype5.
Age is among the three main prognostic factors that are
prominent when it comes to survival in breast cancer. It carries
a considerable weight to decisions to be made at two moments
during the course of the disease: first, at diagnosis and, secondly, at the definition of the treatment to be provided, being
older age directly related to the worst outcome of breast cancer.6
Older women and those in menopause have fewer recurrences
and deaths from breast cancer, usually because they feature less
aggressive molecular classification, though they are affected
by age-related issues, and the presence of aging-related comorbidities, which limit therapies or their responses, are common.
Conversely, younger women develop larger tumors, high histologic grade, increased vascular invasion, and lymph node involvement, even when submitted to more aggressive treatments7-9.
Tumor size has key importance in the survival of breast cancer
patients. Survival is proportionally inferior to tumor size. That is,
tumors with larger diameters are associated with lymph node
involvement, higher mortality, and lower disease-free survival8-12.
Breast tumors manifest responses to the provided therapies
and disease evolution in a very varied way. This is because breast
tumors have complex genome variation. These variations allow
such tumors to present very different evolutions and biological behaviors, although they are all classified as breast cancer.
Molecular classification allows identifying, with a high degree of
accuracy, different types of the disease based on profiles. Thus, if
a metastasis, whether distant or in a lymph node, is related to a
certain tumor, it will present the same pattern of genes as if it
were a sample of the main tumor13.

of axillary lymph nodes, since they have a strong impact on
overall survival and disease-free survival in a 10-year period8,9.
Lymph node involvement indicates that, in addition to breast
cancer being aggressive, it is already in a dimension that will
interfere with disease-free and overall survival rates, regardless
of the provided therapy15.
Hence, lymph node invasion is a predictive factor for metastatic dissemination of breast cancer, contributing to a worsened
evolution of the disease16.
The most commonly used biomarkers in determining the
treatment for breast cancer are estrogen and progesterone hormone receptors17.
The human epidermal growth factor receptor type 2 (HER2)
performs specific functions of cell differentiation, regulation, and
proliferation. Its overexpression occurs in 15% of breast tumors.
Mostly, it features negative hormone receptors and is related
to a more aggressive type of the disease and worse prognosis.
Its advantage is the current existence of target molecular therapy
for tumors manifesting this overexpressed factor18,19.
The Ki-67 proliferation index indicates cell multiplication.
It is present in all active phases of the cell cycle, with the exception of the G0 phase20, being routinely evaluated in immunohistochemical tests for breast cancer as it is responsible for the differentiation between tumors of luminal types A and B. Ki-67 is
directly associated with tumor aggressiveness and poor prognosis21. It represents high histologic grade and high speed of tumor
growth, providing reliable, easy-to-analyze, and low-cost information, being paramount for determining the clinical conduct22.
Breast tumor cells have many structural differences, even
when they are very similar according to microscope images.
Immunophenotyping allowed the creation of gene expression
profiling, which can be used to identify tumor evolution based
on its molecular phenotype7.
The aim of this study was to compare the main pathological
prognostic and predictive factors with the outcome of patients
who underwent treatments for breast carcinoma. Disease-free
survival time was related to prognostic factors of tumor size, age,
and lymph node involvement; in addition, disease-free survival
time according to predictive factors of molecular classification
by immunophenotyping were evaluated.

PREDICTIVE FACTORS

METHODOLOGY

Lymph node involvement is the predictive factor that mostly
influences therapeutic approaches. Based on this involvement,
the breast volume that will be exposed to radiation in radiotherapy treatment can determine, in addition to whether there
shall be lymph node clearance of the axillary region, which can
cause important side and aesthetic effects on the quality of life
of patients under treatment14. This factor greatly influences the
outcome of breast cancer, especially when there is involvement

A survey on all female patients who had their surgical specimens of
breast carcinoma analyzed in the Pathology Laboratory of Hospital
Santa Rita da Irmandade da Santa-Casa de Misericórdia de Porto
Alegre (ISCMPA), from 2008 to 2012, was performed. Then, each of
the medical reports were read, leading to the selection of those in
which the specimens derived from a surgical procedure of mastectomy or quadrantectomy. Each of the medical reports was
cataloged and transformed into a number, aiming to ensure the

for other decisions concerning treatment approaches, including the confirmation of metastases. This technology has proved
to be an important diagnosis tool , since it is a simple, practical,
and versatile instrument4.
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patients’ anonymity. Date of diagnosis, age of the patient, size
of the surgical specimen, tumor grade, immunohistochemical
classification, surgical margins, lymph node involvement, presence of carcinoma in situ, date of recurrence (when is the case),
and date of the last follow-up were used to import data into a
spreadsheet in the Excel computer program® for the analysis.
In some cases, there were divergences between the immunohistochemical classification of the biopsy and the subsequent
analysis of the surgical specimen. This is due to biopsies being
performed on a small portion of the tumor. On the other hand,
the surgical specimen is analyzed in the so-called “hot spot,”
where the highest concentration of tumor cells is found. Since it
is deemed the most reliable analysis, a real classification was
considered as that performed after the analysis of the specimen
by the Pathology Laboratory. The deadline for updating each
patient’s outcome was December 31st, 2018.
Death was measured and validated in the study only when it
occurred within the institution and it was recorded in the electronic medical reports of each patient.
Patients who had undergone any procedure other than
mastectomy or quadrantectomy, those with a history of previous neoplasms, or whose pathological examinations proved the
emergence of new primary lesions were excluded from the study.
We followed the ethical precepts of Resolution No. 466/2012
of the National Health Council (Conselho Nacional de Saúde –
CNS), respecting the confidentiality of the participating subjects.
Data were anonymously managed, without any nominal identification or other information that allowed identifying the participants.
The project was approved by the Research Ethics Committee
of ISCMPA, under Opinion no. 2.324.152.

STATISTICAL ANALYSIS
Quantitative variables were described by mean and standard
deviation or by median and interquartile range, and categorical
variables, by absolute and relative frequencies (Table 1).
Overall survival and disease-free survival curves were estimated by the Kaplan-Meier method22 (Figures 1 and 2). To evaluate factors associated with outcomes, the univariate and the
multivariate Cox proportional hazards regression models23 were
applied (Table 2). All variables that presented p<0.20 in the univariate analysis were inserted in the multivariate model (Table 3);
in the final model, only variables presenting p<0.10 remained.
The adopted significance level was 5%, and analyses were performed in the Statistical Package for the Social Sciences (SPSS)
program, version 21.0.

the mastectomy or quadrantectomy procedures were directly
analyzed. After applying the eligibility criteria, the reports of
404 patients were eligible for the study. The mean age of the
Table 1. Characterization of the sample.
Variables

n=404

Age at diagnosis (years) – mean±SD

55.4±12.3

Current age (years) – mean±SD

61.8±12.6

Diagnosis – n (%)
Infiltrating ductal carcinoma

326 (80.7)

Infiltrating lobular carcinoma

39 (9.7)

Infiltrating ductal and lobular carcinoma

8 (2.0)

Carcinoma in situ

31 (7.7)

Tumor size – n (%)
Up to 2 cm in diameter

182 (45.0)

Between 2 and 5 cm in diameter

164 (40.6)

Over 5 cm in diameter

29 (7.2)

Any tumor size with chest wall or skin invasion

29 (7.2)

Histologic grade – n (%)
GI

55 (13.6)

G II

204 (50.6)

G III

144 (35.7)

Lymph nodes – n (%)
Lymph node metastasis (S)

133 (32.9)

No lymph node metastasis

271 (67.1)

Type of surgery – n (%)
Quadrantectomy

284 (70.3)

Mastectomy

120 (29.7)

Skin invasion – n (%)

24 (5.9)

Nipple invasion – n (%)

15 (3.7)

Solitary nodule – n (%)

352 (87.1)

Presence of carcinomas in situ – n (%)

215 (53.2)

Tumor-free surgical margin – median (P25–P75)
Presence of inflammatory infiltrate – n (%)
Estrogen receptor – median (P25–P75)
Progesterone receptor – median (P25–P75)

0.3 (0.1–0.8)
136 (33.7)
90 (62.5–90)
40 (0–80)

HER2>30% – n (%)

50 (12.4)

Ki-67 – median (P25–P75)

10 (5–30)

Molecular classification – n (%)
Luminal A

195 (48.3)

Luminal B

109 (27.0)

HER2

49 (12.1)

Triple negative

51 (12.6)

RESULTS

Death – n (%)

51 (12.6)

In total, the medical reports of 787 patients that comprised
immunohistochemical and anatomopathological analyses of

Recurrence – n (%)

94 (23.3)

SD: standard deviation; HER2: human epidermal growth factor receptor type 2.
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patients at the time of diagnosis was 55.4 years, with a standard
deviation of 12.3. The mean age at the end of the analysis of the
medical reports, on December 31st , 2018, was 61.8 years, with
a standard deviation of 12.6. The diagnosis of greatest predominance was infiltrating ductal carcinoma, accounting for an
80.7% occurrence, followed by infiltrating lobular carcinoma,
with 9.7%, and carcinoma in situ, with 7.7%. Taken together, the
presence of ductal carcinoma and lobular carcinoma occurred
in 2% of the sample.

Cumulative survival probability
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Figure 1. Survival curve according to the Kaplan-Meier method.
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Figure 2. Disease-free survival curve according to the
Kaplan-Meier method.
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Variables with overall survival were associated with virtually
all variables, except carcinomas in situ, tumor-free surgical margin, inflammatory infiltrate, and HER2. These same variables, in
addition to the multinodal variable, were not significantly associated with disease-free survival.
To control confounding factors, the multivariate Cox regression model was performed (Table 3). After adjustment, current
age, tumor size, lymph node metastasis, and Ki-67 remained
associated with both overall survival and disease-free survival.
Molecular classification showed no significant relevance in
the multivariate analysis.
The most frequent tumor size, according to the international
classification system validated by the American Joint Committee on
Cancer (AJCC) and by the Union for International Cancer Control
(UICC), used as a tool in the staging of neoplasms, namely the
TNM, was classified as T1, with tumors of up to 2 cm in diameter
and occurrence of 45% in the analyses. Tumors between 2 and
5 cm in diameter, classified as T2, corresponded to 40.6% of the
sample. Tumors classified as T3 and T4 stages corresponded to
the remaining 14.4%. Among tumors classified as T4, the most
present invasion was the skin one, with a 5.9% occurrence.
Nipple invasion had a frequency of 3.7% of the sample.
According to the histologic grading modified by Elston and
Ellis22 , the most frequent histologic grade was II, with 50.6%,
corresponding to moderately differentiated tissues; followed by
grade III, with badly differentiated tissues in 35.7% of the sample;
and finally grade I, with well-differentiated tissues in 13.6% of the
sample. Regarding lymph node involvement, 32.9% of patients
presented lymph node metastases.
The use of neoadjuvant chemotherapy and the evolution
of adequate staging and surgical techniques enabled to perform much more breast-conserving surgeries in the treatment
of breast cancer. Thus, the most frequent surgical procedure
in the study was the quadrantectomy, corresponding to 70.3%
of the surgical profile identified in the sample. In this profile, the
median of 0.3 cm of the surgical margin was maintained. A total
of 53.2% of patients presented carcinoma in situ. Inflammatory
infiltrate was present in 33.7% of the analyses. When there was
presence of hormonal receptors, estrogen and progesterone, they
represented a median of 90 and 40%, respectively. HER2≥30%
occurred in 12.4% of the analyses. The Ki-67 proliferation index
had a median of 10%.
The most frequent molecular classification was luminal A
(48.3%), followed by luminal B (27%), HER2, and triple-negative
(both with 12.6% each). The sample accounted for 12.6% of death
and a total of 23.3% of recurrences.

35

DISCUSSION
As described in the literature25, no statistically positive difference or evidence was found between the outcome of patients
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who underwent quadrantectomy instead of mastectomy. In this
sense, patients who underwent mastectomies had 2.06 times more
deaths and 1.67 times more recurrences than patients treated
with breast-conserving surgeries. Surgeries for the treatment of
breast cancer have developed in such a way that major mutilating surgeries are being replaced with minimal surgical resections without impacts on the patients’ prognosis11.
Carcinoma in situ showed no statistical significance for the
study, nor did the 33.7% of patients with inflammatory infiltrate.

In the univariate Cox regression analysis to evaluate factors,
such as overall and disease-free survival rates, almost all factors were
significantly associated. The mean age at the time of diagnosis was
55.4 years, which is similar to the mean of 56.8 years reported in other
studies8,9. According to the regression analysis, age was associated
with a 0.95 risk of death or recurrence. According to the univariate
analysis, tumors classified as T2 increase the possibility of death by
2.31 times, and the possibility of recurrence by 1.7 times. Tumors with
more than 5 cm in diameter, classified as T3, worsen the overall and

Table 2. Univariate Cox regression analysis to evaluate factors associated with overall survival and disease-free survival.
Overall survival
Variables

Disease-free survival

Hazard ratio
(95%CI)

P

Hazard ratio
(95%CI)

P

Age at diagnosis (years)

0.97 (0.95–0.99)

0.005

0.97 (0.95–0.99)

0.001

Current age (years)

0.95 (0.92–0.97)

<0.001

0.95 (0.92–0.97)

<0.001

1.00

–

1.00

–

Tumor size
Up to 2 cm in diameter
Between 2 and 5 cm in diameter

2.31 (1.08–4.93)

0.031

1.70 (1.03–2.81)

0.038

Over 5 cm in diameter

6.61 (2.69–16.3)

<0.001

4.08 (2.10–7.96)

<0.001

Any tumor size with chest wall or skin invasion

9.56 (4.13–22.2)

<0.001

6.55 (3.58–11.9)

<0.001

1.00

–

1.00

–

3.27 (1.85–5.78)

<0.001

2.11 (1.41–3.17)

<0.001

Lymph node metastasis (S)

6.81 (3.63–12.8)

<0.001

3.67 (2.43–5.55)

<0.001

No lymph node metastasis

1.00

–

1.00

–

1.00

–

1.00

–

Mastectomy

2.06 (1.19–3.57)

0.010

1.67 (1.10–2.53)

0.015

Skin invasion

5.38 (2.76–10.5)

<0.001

4.87 (2.83–8.36)

<0.001

Nipple invasion

5.11 (2.29–11.4)

<0.001

4.49 (2.33–8.68)

<0.001

Multinodular

1.97 (1.01–3.83)

0.047

1.39 (0.80–2.42)

0.242

Presence of carcinomas in situ

1.16 (0.66–2.01)

0.608

1.17 (0.78–1.76)

0.456

Tumor-free surgical margin

0.65 (0.34–1.25)

0.199

0.84 (0.54–1.32)

0.449

Presence of inflammatory infiltrate

1.17 (0.66–2.06)

0.590

1.29 (0.86–1.96)

0.221

Histologic grade
G I / G II
G III
Lymph nodes

Type of surgery
Quadrantectomy

Estrogen receptor

0.99 (0.98–0.99)

<0.001

0.99 (0.99–1.00)

0.001

Progesterone receptor

0.98 (0.97–0.99)

<0.001

0.99 (0.99–1.00)

0.011

HER2>30%

1.37 (0.64–2.91)

0.417

1.20 (0.67–2.16)

0.535

Ki-67

1.03 (1.02–1.04)

<0.001

1.02 (1.01–1.03)

<0.001

Luminal A

1.00

–

1.00

–

Luminal B

3.23 (1.54–6.79)

0.002

2.01 (1.23–3.26)

0.005

Molecular classification

HER2

3.12 (1.26–7.76)

0.014

1.80 (0.95–3.43)

0.073

Triple negative

5.37 (2.41–11.9)

<0.001

2.26 (1.24–4.13)

0.008

95%CI: 95% confidence interval; HER2: human epidermal growth factor receptor type 2.
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disease-free survival rates by 6.61 and 4.08 times, respectively, when
compared to tumors smaller than 2 cm. Regarding T4 tumors, according to the univariate analysis, these tumors can worsen the overall
and disease-free survival rates by 9.56 and 6.55 times, respectively.
One fact that reinforces this statement is that skin invasion represented an increase of 5.38 times in the death rate and 4.87 times in the
possibility of recurrence. Likewise, as T4 tumors, nipple invasion had
a slightly more modest probability, with an increase in the possibility
of death by 5.11 times and in the possibility of recurrence by 4.49 times.
Tumor size compromises the favorable prognosis in larger lesions
(>2 cm), mainly due to the impairment of more than 70% of the local
lymphatic system10,26,27.
The 1% increase in Ki-67 values raises, on average, by 2% and
1% the risk of death and recurrence, respectively. This factor is
inversely proportional to the survival of patients with breast cancer21. The increase in Ki-67 is not only related to the proliferation of
tumor cells, but also to the proliferation of blood vessels key to tumor
growth and the metastasis process, since a neoplasm would not
exceed 2–3 mm without a minimally adequate vascular network10,28.
Tumor cell proliferation is related to prognosis in many tumors. The
recognized aggressiveness of tumors classified as luminal B, when
compared to luminal A ones, is probably related to Ki-67. It consists
of a nuclear antigen present in the active phases of the entire cell
cycle, with the exception of the G0 phase (resting phase). Although
Ki-67 is essentially recognized for determining prognosis, it cannot
be used as a basic criterion, since breast cancer is related to many
factors that, together, determine the prognosis of each patient20.

Only tumors classified as histologic grade III presented significant values of death or recurrence, accounting for 3.27 and
2.11 times, respectively, which occurs due to the ease of induction to post-chemotherapy cell apoptosis in breast cancer cells
of histologic grades I and II29.
According to the univariate analysis, the presence of lymph
node metastasis increases death probability by 6.81 times and
the risk of recurrence by 3.67 times.
Death probability was only statistically higher in triple-negative tumors, with a probability 5.37 times higher for death and
2.26 times higher for recurrence in patients within this classification. Although the triple-negative tumor, in many cases, presents a complete pathological response, this does not translate
into better survival20. This finding corroborates the statement
that triple-negative breast cancer has the worst prognosis, with
disease-free survival between 14 and 17.8 months. Its guarded
prognosis is closely related to the fact that this grade of breast
neoplasia has no specific target therapy30.
The luminal B subtype represented the second-worst prognosis in the univariate analysis, with a 3.23 times higher probability of death and a 2.01 times higher probability of recurrence
when compared with luminal A — data that negatively outweigh
even HER2 tumors, which presented overall survival 3.12 times
worse and disease-free survival 1.80 times worse when compared
to luminal A. The prognosis of HER2 tumors was better when
compared to luminal B. This fact may be related to the treatment
provided to HER2 patients, since HER2 tumors demonstrate

Table 3. Multivariate Cox regression analysis to evaluate factors associated with overall survival and disease-free survival.
Variables

Overall survival

Disease-free survival

Hazard ratio (95%CI)

P

Hazard ratio (95%CI)

P

0.96 (0.94–0.98)

<0.001

0.96 (0.95–0.98)

<0.001

1.00

–

1.00

–

Between 2 and 5 cm in diameter

1.21 (0.54–2.69)

0.642

1.25 (0.74–2.10)

0.410

Over 5 cm in diameter

3.40 (1.32–8.75)

0.011

3.09 (1.53–6.23)

0.002

Any tumor size with chest wall or skin invasion

3.56 (1.41–8.99)

0.007

4.34 (2.25–8.36)

<0.001

Lymph node metastasis (S)

4.11 (2.06–8.21)

<0.001

2.58 (1.64–4.08)

<0.001

No lymph node metastasis

1.00

–

1.00

–

Progesterone receptor

0.99 (0.98–1.00)

0.043

–

–

Ki-67

1.02 (1.01–1.03)

0.002

1.01 (1.00–1.02)

0.008

Current age (years)
Tumor size
Up to 2 cm in diameter

Lymph nodes

Molecular classification
Luminal A

1.00

Luminal B

0.90 (0.40–2.02)

HER2

1.20 (0.44–3.25)

Triple negative

1.24 (0.44–3.47)

95%CI: 95% confidence interval; HER2: human epidermal growth factor receptor type 2.
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1.00
0.793

0.81 (0.45–1.45)

0.478

0.722

1.06 (0.53–2.13)

0.865

0.679

1.08 (0.50–2.33)

0.843

Prognostic and predictive factors of breast cancer

more satisfactory results when aggressive neoadjuvant treatments are administered, which benefit patients classified with
this type of breast cancer29.
Luminal A classification accounted for the best prognosis,
which is probably related to the presence of the progesterone
receptor. This receptor presented a positive relationship with a
better prognosis, proving to be an independently associated factor, and its increase reduced the risk of death by 1%. This corroborates the results of recent studies whose authors report the
association of prognoses significantly favorable to tumors with
positive estrogen receptors10,28,30.
In the multivariate analysis, no statistical relevance was
found in the molecular classification.
Moreover, in this analysis, the one-year increase in age reduces the
probability of death or recurrence, on average, by 4%. Death within
a 10-year period is directly related to the presence of two factors:
lymph node involvement and the age group of 60 years old or older9.
Tumors of more than 5 cm in diameter and classified as T3,
when analyzed in the multivariate analysis, increase the risk of
death or recurrence by 3.5 times.
According to the same analysis, the presence of metastasis in
lymph nodes increases the risk of death and recurrence by 4.78 and 2.63
times, respectively, differing from what is reported in the literature10.

CONCLUSION
According to the molecular classification, among the predictive
factors, the triple-negative tumor has the worst overall survival
and the highest risk of recurrence, and luminal A classification
presents the best survival. The increased presence of Ki-67 proved to be a reference factor for worse prognosis. Luminal B molecular classification accounted for the second worst prognosis,
surpassing HER2 tumors. Among prognostic factors, tumor size,
lymph node metastasis, and skin invasion were deemed reference
factors for worse prognosis and lower overall and disease-free
survival rates. Further studies and investigation of new markers
are required in order to contribute to determining even more
reliable prognoses.
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