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ABSTRACT

Objectives: Recurrence of breast cancer is common. There are reported risk factors for recurrence which are patient age, tumor size, tumor grade, (lymph
vascular invasion (LVI), extensive intraductal component (EIC), and margin status. Nodal involvement also contributes to the recurrence rate as well as
hormonal status, and if the patient receives neoadjuvant/adjuvant therapy or not. The aim of this study is to look for the clinical and pathological predictors
of patients who have recurrent breast cancer after surgical treatment.

Methods: We conducted a retrospective cohort study at one center (Royal hospital) between 2010 to 2020 for patients who were treated surgically for non-
metastatic breast cancer. We collected the clinical which was mainly the age at the diagnosis and pathological predictors (final histopathology report of
the surgical specimen) from the medical records system of the hospital after obtaining the ethical approval. Total sample size was 270 Omani patients. The
primary endpoint was the time to locoregional recurrence or systemic recurrence as the first event. A multivariate analysis of the predictors was carried
and a P-value of < 0.05 was considered statistically significant with 95% CIL.

Results: Out of 270 patients with breast cancer who were surgically treated, 113 had recurrence and 157 had no recurrence. There were 104 patients with
recurrence have invasive ductal carcinoma (IDC) and 9 patients with high-grade ductal carcinoma in situ (DCIS). The Mean age of patients with recurrence
was 44.0 while in patients without recurrence was 48.3. The difference in age between the two groups is not statistically significant in predicting the recurrence
(p =0.816). ER, LVI, EIC, nodal involvement, grade, margin, and type of tumor were the significant predictors of recurrence by bivariate analysis. However,
High grade (Hazard ratio (HR) = 3.823, 95% CI: 1.104-13.240; p = 0.034), EIC (HR = 17.407, 95% CI: 1.538-196.999; p = 0.021), and nodal involvement
(HR =2.314, 95% CI: 1.123-4.767; p = 0.023) remain the significant predictors for recurrent breast cancer in the multivariate Cox regression analysis. By using
Kaplan-Meier, the median survival time was 132 months and the recurrence-free survival at two years was 88.0% (The recurrence rate = 12.0%).

Conclusions: High grade, extensive intraductal component, and nodal involvement are significant predictors for breast cancer recurrence. The recurrence-

free survival at 2 years is 88.0%. Our recommendation is a close follow-up for patients with these predictors.
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Introduction

Recurrence of breast cancer is a common concern, with the 10-year
incidence ranging around 12-13% following different treatment
approaches. The majority of breast cancer recurrences occur
within the first five years after diagnosis, particularly in cases
with hormone receptor-negative disease [1]. There are studied
predictors which showed a higher risk of recurrence. Age has been
studied as a potential predictor of recurrence, and it was found
that women aged 45 to 49 years tend to have the best prognosis,
with higher relative survival rates compared to younger patients.
However, relative survival declines significantly after the age of
49, particularly in women aged 50 to 59, and the oldest women
(greater than 75) have the worst recurrence rates [2]. However,
contemporary studies suggest that recurrences among young
women diagnosed with breast cancer have become less frequent
over time [3]. However, age is not considered as independent risk
factor for recurrence.

Tumor size defined as the largest diameter of the primary breast
tumor, was recognized early as an important prognostic factor
in breast cancer [4]. Another risk factor of recurrence is nodal
involvement. Among women with no evidence of metastatic
disease (MO0), the five-year survival rate for those who present with
localized (i.e breast only) versus regional disease (ie, pathologic
node involvement) is 99 and 85 percent, respectively [5]. In a
study including over 2200 operable breast cancer cases, there was
a correlation between histologic grade and worsened outcomes,
with an HR for worsened breast cancer-specific survival (BCSS)
of 1.6 for grade 2 versus 1 cancers (95% CI 1.1-2.5) and 3.9 for
grade 3 versus grade 1 cancers (95% CI 2.6-5.8) [6]. The presence
of lympho-vascular invasion appears to be a poor prognostic
indicator, particularly in higher-grade tumors. This was shown in
a cohort study of 1704 patients with operable breast cancer, that
did not receive any systemic adjuvant therapy. Vascular invasion
was of independent prognostic significance for both survival and
for local recurrence of tumor [7]. In another retrospective analysis
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of 2754 patients treated in two adjuvant therapy trials, PLVI was
associated with worse disease free survival, but its prognostic
value was abrogated by adjuvant endocrine therapy [8]. Margin
status is an important predictor of recurrence as many studies
stated so. in this prospective study it was concluded that patients
with close margins and those with negative margins both had a
rate of local recurrence (LR) of 7%. Patients with extensively
positive margins had an LR rate of 27%, whereas patients with
focally positive margins had an intermediate rate of LR of 14%
[9]. In another prospective study followed patients after breast
conserving surgery it was found that positive margin (p 5 0.02),
IDC/DCIS (p 5 0.04) and age (0.0006) as significantly associated
with local recurrence [ 10]. Never the less local recurrence doesn’t
only depend on a positive or a negative margin, but has other
multiple predictors, including: presence of LVI, presence of EIC,
and number of margins which are involved [11]. In addition,
immunohistochemistry panel of the tumor and hormonal status
are considered in evaluation patient with high risk of recurrence.
Ki-67 was studied, heterogenous results are published, however
the large studies concluded that Ki-67 is a poor prognostic factor
[12]. ER, PR status play a major role in classifying patient into
high risk for relapse or low risk. They are generally associated
with improved breast cancer outcomes, at least over the short
term [13,14]. In general, tumors that are singly hormone receptor
positive (ie, ER positive and PR negative, or PR positive and ER
negative) appear to have a worse prognosis than those that are
ER positive and PR positive. This was shown in a cohort study
of over 820,000 patients with hormone receptor-positive breast
cancer, in which patients with single hormone receptor-positive
subtypes had worse breast cancer-specific survival than patients
with double hormone receptor-positive subtypes, over a median
follow-up of almost six years (ER-positive/PR-negative tumors,
HR 1.36, 95% CI 1.34-1.38; ER-negative/PR-positive tumors,
HR 1.61, 95% CI 1.55-1.67) [15].

Breast cancer in Oman is most common cancer among Omani
women, however we do not have a clear statistic about the
recurrence rate and no previous studies in Oman or the gulf region
about the recurrent breast cancer and its predictors. The aim of
this study is to look for the clinical and pathological predictors of
patients who have recurrent breast cancer after surgical treatment.

Methodology

We conducted a retrospective cohort study at one center (Royal
hospital) between 2010 to 2020 for patients who were treated
surgically for non-metastatic breast cancer. Inclusion criteria
were: Women with breast cancer (Invasive ductal carcinoma /high
grade DCIS) who developed recurrence after surgical treatment,
no distal metastasis at the time of presentation, and recurrence
was proven radiologically. Sample size was calculated using
nMaster 2.0. Based on the expected recurrence prevalence of
20%, precision of 3% with desired confidence level of 95% with
the expected population size of 120, need to study minimum of
102 samples. We collected the clinical which was mainly the age
at the diagnosis and pathological predictors (final histopathology
report of the surgical specimen) from the medical records system of
the hospital after obtaining the ethical approval (Ethical approval
was obtained from Centre of Studies and Research in MOH (code:
MoH/CSR/22/25646). Total sample size was 270 Omani patients.
The primary endpoint was the time to locoregional recurrence or

systemic recurrence as the first event. A multivariate analysis of
the predictors was carried and a P-value of <0.05 was considered
statistically significant with 95% CI. Data was analyzed using
IBM SPSS Statistics 28.0 (IBM Corp. Released 2021. IBM
SPSS Statistics for Windows, Version 28.0. Armonk, NY: IBM
Corp.) Categorical variables were presented with frequency and
percentages and compared using chi-square test. Continuous
variables were presented with mean, standard deviation or
median and compared using independent t-test. Kaplan-Meier
survival curves were used to assess the recurrence free survival.
Cox proportional hazard model was done to adjust the factors
associated with recurrence. P-value of <0.05 was considered
statistically significant.

Results

Total of 270 patients with breast cancer who were surgically treated
were included between the period 0of 2010 to 2020. However, these
are not the total patient who were treated in Royal hospital. These
patients were followed up retrospectively after the surgery.113 had
recurrence and 157 had no recurrence. 104 patients with recurrence
have IDC and 9 patients with high grade DCIS.

Bivariate Analysis of characteristics

by using Mann-Whitney test for both age at the diagnosis and size
of the tumor the results showed the mean age at diagnosis for the
group with recurrence was 44.08 years, while the mean age for
the group without recurrence was 48.37 years, the p-value 0.006
which is statistically significant. The mean size of the tumor for
the group with recurrence was 37.6559 mm, while the mean size
for the group without recurrence was 31.8677 mm, the p-value
for tumor size was 0.002 which is also statistically significant.

Table 1 Recurrence Mean Standard P-Value
Deviation

Age at Yes 44.08 12.618 0.006
Diagnosis

No 48.37 12.382
Size of Yes 37.6559 22.74313 0.002*
the Tumor
(mm)

No 31.8677 31.33379

Other characteristics include ER, PR, Her-2, LVI, EIC,
neoadjuvant chemotherapy, chemotherapy, radiotherapy, Herceptin
(Trastuzumab), type of breast surgery: mastectomy vs. breast
conserving surgery, nodal involvement, grade, margin, and type
of tumor. The table (2) shows the number of patients (N) for each
predictor, the recurrence rates for patients with and without the
predictor, and the corresponding p-values by using chi-square test.
The data reveals that patients with ER had a statistically significant
difference in recurrence rates with 64.10% of patients without ER
experiencing recurrence compared to 35.90% of patients with
ER (p = 0.011). In contrast, patients with PR and Her-2 did not
show significant differences in recurrence rates (p=0.171 and p=
0.702, respectively). Patients with LVI had a significantly higher
recurrence rate of 50.70% compared to 49.30% for patients without
LVI (p = 0.001). Similarly, patients with EIC had a significantly
higher recurrence rate of 51.70% compared to 48.30% for patients
without EIC (p <0.001).
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Regarding treatment, patients who received neoadjuvant
chemotherapy, chemotherapy, radiotherapy, and Herceptin
(Trastuzumab) did not show significant differences in recurrence
rates (p=0.263, p=0.681, p=10.555, and p = 0.788, respectively).
Patients who underwent breast surgery had a 56.20% recurrence
rate with no significant differences between mastectomy and breast-
conserving surgery (p = 0.9). Patients with nodal involvement had
amuch higher recurrence rate of 59.70% compared to 40.30% for
patients without nodal involvement (p < 0.001).

Grade, margin, and type of tumor also showed significant
associations with recurrence rates. Patients with high-grade tumors
had a significantly higher recurrence rate than those with low-grade
tumors (p < 0.001). Patients with close or positive margins also
had a higher recurrence rate compared to patients with negative
margins (p = 0.018). Patients with invasive ductal or high-grade
DCIS tumors had significantly higher recurrence rates than patients
with other types of tumors (p = 0.006).

Table 2 N Recurrence P-Value
Predictor No Yes

ER 270 64.10% 35.90% 0.011
PR 269 62.10% 37.90% 0.171
Her-2 270 59.80% 40.20% 0.702
LVI 263 49.30% 50.70% 0.001
EIC 60 48.30% 51.70% <0.001
Neoadjuvant 270 62.40% 37.60% 0.263
Chemotherapy

Chemotherapy 270 57.20% 42.80% 0.681
Radiotherapy 270 56.90% 43.10% 0.555
Herceptin 269 56.80% 43.20% 0.788
(Trastuzumab)

Breast Surgery 258 56.20% 43.80% 0.9
Mastectomy 139 56.80% 43.20%

Breast Conserving 119 55.50% 44.50%

Surgery

Nodal Involvement 231 40.30% 59.70% <0.001
Grade 252 59.10% 40.90% <0.001
1 85.00% 15.00%

2 58.80% 41.20%

3 46.90% 53.10%

Margin 268 58.60% 41.40% 0.018
Negative 156 53.20% 46.80%

Close 91 70.30% 29.70%

Positive 21 47.60% 52.40%

Type of Tumor 270 58.10% 41.90% 0.006
Invasive Ductal 229 54.60% 45.40%

High Grade DCIS 41 78.00% 22.00%

Multivariate Analysis: “Cox Regression”

The results indicate that several predictors are significantly
associated with recurrence. Patients with extensive intraductal
component (EIC) had a hazard ratio of 17.41 (CI 1.54-197.00,

p = 0.021), indicating a significantly higher risk of recurrence.
Similarly, patients with nodal involvement had a hazard ratio of
2.31(CI1.12-4.77, p=0.023) compared to patients without nodal
involvement. Patients with high-grade tumors (grade 2 and 3) also
had a significantly higher risk of recurrence compared to patients
with low-grade tumors, with hazard ratios of 3.44 (C1 0.98-12.08,
p=0.053) and 3.82 (CI 1.10-13.24, p = 0.034), respectively.

In contrast, age at diagnosis, size of the tumor, ER and PR receptor
status, type of tumor, and margin status were not found to be
significantly associated with recurrence in this analysis as shown
in Table 3

Table 3 P-Value Cox 95.0% CI
Regression

Predictor Hazard Lower Upper

Ratio

Age at Diagnosis 0.816 0.997 0.976 1.019

Size of the Tumor 0.464 0.997 0.988 1.006

in (mm)

Receptors Status 0.349 1.708 0.556 5.245

-ER

Receptors Status 0.627 1.259 0.497 3.192

-PR

Lympho- Vascular | 0.092 1.684 0.918 3.089

Invasion

EIC 0.021 17.407 1.538 196.999

Grade 0.106

Grade2 0.053 3.443 0.982 12.075

Grade3 0.034 3.823 1.104 13.24

Type of Tumor 0.965 0 0 0

Nodal 0.023 2314 1.123 4.767

Involvement

Margin 0.348

Margin (Close) 0.291 0.76 0.456 1.265

Margin (Positive) 0.253 0.584 0.232 1.469

The median survival time is estimated to be 132 months, with a
95% confidence interval ranging from 40.555 to 211.488 months.
Recurrence free survival at two years is 88% (12% recurrence
rate). Graph 1

Survival Function
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Median for Survival Time
Estimate Std. Error 95% Confidence Interval
Lower Bound | Upper Bound
132.000 40.555 52.512 211.488
Discussion

The present study analyzed the outcomes of 270 patients with
breast cancer who underwent surgical treatment between the
period of 2010 to 2020. It is important to note that these patients
were followed up retrospectively after the surgery, and this sample
does not represent all the patients treated in Royal Hospital during
this period. Among these patients, 113 had recurrence, while 157
had no recurrence.

The mean age at diagnosis for the group with recurrence was
44.08 years, which was significantly younger than the mean age
for the group without recurrence (48.37 years), as indicated by
the p-value of 0.006. This finding suggests that younger patients
may be at a higher risk for breast cancer recurrence than older
patients. It is important to note, however, that the standard
deviation for both groups was relatively high, indicating a wide
range of ages within each group. Second, the mean size of the
tumor for the group with recurrence was significantly larger than
the mean size for the group without recurrence, as indicated by the
p-value of 0.002. This finding suggests that tumor size may be an
important factor in predicting breast cancer recurrence. However,
it is important to note that the standard deviation for tumor size
was also relatively high in both groups, indicating variability in
tumor size within each group. However, the results of the Cox
regression analysis indicate that after adjusting for other potential
confounding variables, neither age at diagnosis (p = 0.816) nor
tumor size (p = 0.464) were significant predictors of breast cancer
recurrence. These results suggest that after controlling for other
potential confounding variables, age and tumor size may not be
independent predictors of breast cancer recurrence. These results
do not match other studies results which found that age and tumor
size are independent risk factors. This could be explained by the
fact that mean age of diagnosis in both groups (recurrent vs. non-
recurrent) is above 40 years of age which is considered as age of
best survival [16,17].

In the bivariate analysis, several predictors were found to be
significantly associated with breast cancer recurrence, including
ER status, LVI, EIC, nodal involvement, grade, margin, and type of
tumor. Patients with ER-positive tumors had a significantly lower
risk of recurrence compared to patients with ER-negative tumors.
Patients with LVI and EIC had significantly higher recurrence
rates, highlighting the importance of these features in predicting
patient outcomes. Nodal involvement, grade, margin, and type of
tumor were also found to be significant predictors of recurrence
in the bivariate analysis.

The multivariate analysis, which used Cox regression, revealed
that only EIC, nodal involvement, and grade remained significant
predictors of recurrence after adjusting for other potential
confounding factors. Patients with EIC had a hazard ratio of 17.41,
indicating a significantly higher risk of recurrence compared to
patients without EIC. Nodal involvement was also found to be
a significant predictor of recurrence, with a hazard ratio of 2.31.
Patients with high-grade tumors had a significantly higher risk of
recurrence compared to patients with low-grade tumors.

The study did not find significant differences in recurrence
rates based on treatment modalities, including neoadjuvant
chemotherapy, chemotherapy, radiotherapy, and Herceptin
(Trastuzumab). This may indicate that the treatment modalities
themselves do not significantly impact recurrence rates, but rather
the underlying characteristics of the tumor and patient play a
more significant role. However, it is important to notice that some
patients did not complete full treatment and some of them lost
follow up, therefore these factors could impact the results.

Interestingly, some predictors that were significant in the bivariate
analysis, such as ER status and margin status, were not significant
in the multivariate analysis. This may be due to the fact that
these predictors are strongly correlated with other predictors in
the model, and the effects of these other predictors may have
overshadowed their individual effects.

However, our study cannot prove that hormonal status (ER, PR
& HER-2 status) do not play role in recurrence rate because in
this study we did not study the hormonal status of the tumor after
recurrence which could be change from primary tumor as there
is discordance in hormonal status between primary and recurrent
tumor [18].

The study’s findings regarding the lack of impact of positive
margin on recurrence rate seem to contradict previous research,
where it has been shown that positive or close margins can affect
the distal and local recurrence rate, However, several factors might
explain this discrepancy. It is possible that the recurrence rate is
influenced by a combination of various factors, and margin status
alone may not be a strong predictor. Additionally, the presence of
other influential factors might overshadow the isolated effect of
margin status on recurrence.

Moreover, the study has limitations that could have influenced
the results. Being retrospective, the study might have introduced
biases, and the presence of confounding factors and missing data
could have affected the overall analysis. Furthermore, the study
included different tumor types and various surgical management
approaches, making it challenging to draw a definitive conclusion
regarding the significance of margin status as a predictor of
recurrence rate [19,20].

In light of these limitations, it would be premature to conclude
that margin status is not a significant predictor in recurrence rate.
Further research, with a prospective design and careful control of
confounding factors, is necessary to gain a more comprehensive
understanding of the relationship between margin status and
recurrence rate.

The two-year recurrence-free survival rate in our study was 88%,
indicating a 12% recurrence rate, which aligns with findings from
other studies. However, our research revealed a noteworthy trend
of increasing recurrence rates after the initial two years, with
rates reaching as high as 40-50%, surpassing the rates reported
in comparable studies. Several factors may account for this
observation.

Firstly, it is possible that some patients who experienced recurrence
were initially lost to follow-up, leading to delayed detection of the
recurrence later on. Additionally, some individuals might not have
completed their prescribed therapy, which could have contributed
to the higher recurrence rates observed beyond the two-year mark.
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Furthermore, a notable proportion of patients refused to adhere to
the recommended management plan, choosing breast-conserving
therapy despite its unsuitability for their specific case. For instance,
some patients declined mastectomy, which could have potentially
provided a more effective treatment option for their condition.

These findings emphasize the critical role of appropriate
counseling for patients, ensuring they comprehend the significance
of adhering to the proposed management plan. Timely follow-up
and completion of the prescribed therapy can greatly impact long-
term outcomes and reduce the risk of recurrence.

In conclusion, while the two-year recurrence-free survival rate
may appear promising, our study highlights the importance of
vigilance beyond this period, as recurrence rates tend to increase
significantly over time. Addressing issues like patient follow-up,
therapy adherence, and appropriate management plans can play
a crucial role in mitigating recurrence risk and improving overall
treatment outcomes.

Overall, the results of these analyses suggest that certain
clinicopathological factors, including EIC, nodal involvement,
and grade, are strong predictors of breast cancer recurrence in
this dataset. These findings may have important implications
for patient care and management, and can help guide treatment
decisions and follow-up protocols. However, it is important to
note that these results are based on a specific dataset and may not
be generalizable to all breast cancer patients. Further research is
needed to confirm these findings and explore the relationships
between different predictors of recurrence in more details.

Conclusion

ER, LVL, EIC, Nodal Involvement, Grade, Margin, and Type
of Tumor were significant predictors of recurrence by bivariate
analysis. However High grade, EIC, and Nodal Involvement
remain significant predictors for recurrent breast cancer in
multivariate analysis. Recurrence free survival at two years is 88%
(12% recurrence rate). However, it declines with time. In summary,
the current study identified several predictors associated with an
increased risk of recurrence, including EIC, nodal involvement,
and high-grade tumors. The findings suggest that patients with
these characteristics may benefit from more aggressive treatment
strategies to reduce the risk of recurrence.

Study Limitation

It is important to note that this study has some limitations, including
its retrospective design and the fact that it was conducted at a single
institution. Further research with larger sample sizes and more diverse
patient populations is necessary to confirm these findings and develop
more effective strategies for managing breast cancer recurrence.
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