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Introduction

Breast conserving surgery and mastectomy are both widely 
accepted surgical treatments for breast cancer. Where both 
apply, survival probabilities after surgery are regarded as 
equivalent (1-5). However, the risk of local recurrence 

is currently slightly greater after breast conserving 
surgery despite the addition of whole breast irradiation, 
although the difference is becoming smaller and clinically 
insignificant (6-8). This risk is on average 0.5% to 1% per 
year (1-11), but the highest hazard occurs during the first  
5 years after surgery (12).
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Breast cancer recurrence after breast conserving surgery 
should be preventable to some extent. Effects of certain risk 
factors which are associated with disease recurrence might 
be modified to help reduce the risk of recurrence (12-22). 
We need consistent and valid information especially on 
those factors whose effects are modifiable.

Several factors have been consistently found to be 
associated with an increased risk of breast cancer recurrence 
after breast conserving surgery. Among them must include 
inadequate surgical margins (12-16), young age (17-20), 
and certain immunohistochemical markers of breast cancer 
subtypes (16,21-24). In the present study, we investigate the 
effects of all these risk factors on breast cancer recurrence 
after breast conserving surgery in a group of South-East 
Asian women.

Materials and methods

Medical records of breast cancer patients who underwent 
breast conserving surgery within the 10-year period from 
2001 to 2010 were reviewed. The study was approved by 
the Hospital’s Research Ethics Committee. We collected 
information on age; histological type, size, grade, and 
histochemical analyses of the tumor including hormonal 
and Human Epidermal Growth Factor Receptor-2 (HER-2)  
expressions; axillary lymph node metastasis; TNM stage; 
type and number of operations; surgical margins; and 
adjuvant treatment including whole breast irradiation, 
chemotherapy and endocrine treatment. The outcome data 
collected included cancer recurrence, site of recurrence, 
and death from any cause, as well as the time interval from 
surgery to each outcome.

Width of the margins of surgical specimens, measured 
from the approximate tumor boundary to the resection 
edge, was determined by pathologists, microscopically if 
necessary. Six margins were routinely measured. Close 
surgical margin was defined as at least one free margin 
width of 1 mm or less. Involved or positive margins were 
defined as one or more margins at least not microscopically 
free from cancer. Final margins referred to margin status 
after reoperation, if done for whatever reason. Thus if the 
initial margin was involved, but a re-excision or mastectomy 
was done thereafter and all margins made free, then the 
final margin status was free. If no reoperations were done, 
then the initial and final margin status would be the same.

Young age was defined as 35 years or less. Disease 
recurrence was defined as any breast cancer arising or 
detected in the body after treatment of the primary disease, 

with the exception of contralateral breast cancer (25). 
Locoregional recurrence was defined as a disease recurrence 
arising in-breast (ipsilateral) or in ipsilateral regional nodes. 
Distant recurrence was defined as a recurrence outside of 
the breast and regional nodes. Contralateral breast cancers 
in the absence of distant metastasis were treated as another 
primary cancer. All types of recurrences as defined were 
not exclusive of one another. Thus locoregional recurrence 
could occur simultaneously with distant recurrence.

Quantitative data were summarized as mean and standard 
deviation, or median and range as appropriate. Categorical 
data were summarized as counts and percentage. Survival 
and recurrence probability were estimated using the 
Kaplan-Meier or Nelson-Aalen methods. Risk factors 
for recurrence were identified using Cox proportional 
hazards models. All statistical analyses were performed 
using Stata version 12 (Stata Corp, College Station, TX, 
USA) statistical software. Two-tailed P values ≤0.05 were 
considered statistically significant.

Results

We selected 290 women during the study period who had 
complete medical records. There were four women who had 
operations on both breasts. Thus, a total of 294 breasts were 
included in the present analysis. There were missing values 
for some of the risk factors considered in the present study; 
the risk factor used in subsequent analyses with the largest 
proportions of missing values had 15% of the values missing. 
These missing values occurred during the period where 
routine measurements of risk factors such as HER2/neu  
and Ki67 expressions were not done. A summary of the 
characteristics of patients and their tumors are presented in 
Table 1. Outcomes of treatment are presented in Table 2.

Patients in the present series were on the average 48 years 
old, with an SD of 10 years, and 9% (27/294) were aged  
35 years or younger—a rather young population. The size of 
the tumors found at operation was only 2 cm on average, with 
axillary lymph node involvement in 25% of those evaluable. 
The overwhelming number of patients had early breast cancer, 
with TNM stages II or less in 91% of the total. Non-invasive 
cancers constituted 16% of all cases. Patients with more 
advanced cancers underwent neoadjuvant chemotherapy prior 
to breast conserving surgery, specifically for the purpose of 
breast conservation. These patients constituted only 7% of the 
total. Tumor grade was missing for a relatively large number 
of patients; hence this risk factor was not used in subsequent 
analyses.
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Surgical margins as evaluated by pathologists were 
initially close in 63 (21%) and not free from cancer (involved 
margins) in 27 (9%) of all initial operations. Reoperations 
were done in 21 cases, 20 for involved margins, and 1 
for close margins. Of the seven patients who had final 
involved margins, all refused reoperation, and whole breast 
irradiation was given in five, while one refused radiotherapy, 
and one was lost to follow-up. Thus, the final margin status 

was free and not close in 225 (77%), free but close in 62 
(21%) and involved in 7 (2%).

Hormone receptor (HR) positive cancers [estrogen 
receptor (ER) or progesterone receptor (PR) positive, or 
both] constituted 73% of the total. HER2 positive cancers 
were seen in 26% of cases, a large proportion but typical 
of Asians. Triple negative cancers, defined as cancers 
with both hormonal receptors (HRs) and HER2 negative 

Table 1 Summary of clinical and pathological characteristics

Baseline and patient characteristics, and margins Summary (N=294 unless stated otherwise)

Age (years): mean (SD) 48.4 [10.4]

Size of tumor (cm): mean (SD) 2.0 [1.1]

Surgery: number [%]

Breast conserving surgery alone 282 [96]

Breast conserving surgery with reconstruction 12 [4]

Axillary lymph node (ALN) sampling/dissection: yes [%] 268 [91]

Number of ALNs examined: median [range] 4 [1 to 45]

Positive ALNs: yes (%) [N=268] 68 [25]

Number of positive nodes: median [range] 0 [0 to 20]

TNM stage: number [%] (N=268)

0 28 [10]

I 112 [42]

II 104 [38]

III 24 [9]

Histology type: number [%]

Ductal carcinoma in situ (DCIS) 46 [16]

Invasive cancer 248 [84]

Invasive ductal carcinoma (IDC), not otherwise specified 223 [76]

IDC special type (mucinous, papillary, lobular) 25 [8]

Bloom-Richardson grading of invasive cancer (N=212): number [%]

I 29 [14]

II 130 [61]

III 53 [25]

Estrogen receptor (ER) positive: number [%] (N=285) 199 [70]

Progesterone receptor (PR) positive: number [%] (N=283) 176 [62]

HER2 overexpression positive: number [%] (N=276) 73 [26]

Breast cancer subtypes by IHC markers (N=275): number [%]

Hormone + ve; HER-2 – ve 150 [55]

Hormone + ve; HER-2 + ve 51 [19]

Hormone – ve; HER-2 + ve 22 [8]

Hormone – ve; HER-2 – ve (triple negative) 52 [19]

Lymphovascular invasion: number [%] 62 [21]
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immunohistochemical stains, were found in 19% of cases. 
The majority of patients (over 55%) had hormone-positive, 
HER-2 negative cancers.

Most patients were treated according to accepted 
guidelines, but some refused to comply with some 
treatment modalities. Younger patients were usually treated 
in a similar manner as older patients, given identical 
conventional prognostic and predictive markers, although 
there was a tendency towards more aggressive treatment in 
equivocal cases.

After a median follow-up time of 50 months (4.2 years), 
with a maximum follow-up time of 135 months (11.3 years), 
there were 30 recurrences overall (10% of 294), of which 
19 (63%) included locoregional recurrence, and 20 (67%) 
included distant recurrence. There were 13 in-breast (ipsilateral 
breast) recurrences (4% of 294), constituting 43% of all 
recurrences. There were six deaths, with five due breast cancer 

and one due to other causes. Thus, the disease-free survival 
was 82.5% (95% CI: 74.8% to 88.1%) at 10 years, while the 
overall survival was 95.5% (95% CI: 89.5% to 98.2%) at  
10 years. The cumulative in-breast recurrence rate was 9.3% 
(95% CI: 4.9% to 17.2%) at 10 years, averaging 0.93% per 
year.

Univariable Cox proportional hazards regression 
modeling focusing on all disease recurrences as the outcome 
revealed several statistically significant risk factors. But on 
multivariable analysis, only young age, tumor size, number of 
positive axillary nodes, other than hormone positive, HER-2  
negative status, (“non-Luminal A”) and involved surgical 
margins were independently and significantly related to all 
recurrences (Table 3). Identical set of factors was also found in 
the subset of patients who did not undergo reoperation.

If only locoregional recurrence was considered, on 
multivariable Cox regression analysis, young age, tumor 

Table 2 Surgical margins, adjuvant treatment and outcomes data

Adjuvant and outcomes data Summary (N=294 unless stated otherwise)

Margin status

Involved margin, first operation: number [%] 27 [9]

Close margin (≤1 mm), first operation: number [%] 63 [21]

Close or involved margin: number [%] 90 [31]

Free closest margin width (mm) (N=267)

Median [range] 5.0 [0.1 to 25.0]

Final involved margin: number [%] 7 [2]

Final close and involved margin: number [%] 69 [23]

Reoperation for close & involved margins: number [%] 21/90 [23]

Reoperation for involved margins: number [%] 20/27 [74]

Adjuvant hormone therapy: number [%] (N=275) 202 [73]

Adjuvant chemotherapy: number [%] (N=281) 174 [62]

Postoperative chemotherapy: number [%] (N=174) 161 [93]

Neoadjuvant chemotherapy: number [%] (N=174) 13 [7]

Adjuvant radiotherapy: number [%] (N=271) 228 [84]

Any adjuvant therapy: number [%] (N=269) 262 [97]

Follow-up time (months): median [range] 50.3 [0.2 to 135]

Death: number [%] 6 [2]

Any recurrence or death: number [%] 31 [11]

Any recurrence: number [%] 30 [10]

Distant recurrence: number [%] 20 [7]

Locoregional recurrence: number [%] 19 [6]

In-breast recurrence: number [%] 13 [4]

Regional node recurrence: number [%] 8 [3]
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size, involved surgical margin, and whole breast irradiation 
were independently and significantly related to the outcome 
(Table 4). The latter factor reduced the recurrence risk. We 
also looked at the influence of margin width on locoregional 
recurrence, but could not find a significant association, even 
on univariable analysis. Subtypes of cancer had no evident 
effect on locoregional recurrence.

If the focus was on distant recurrence as the outcome, 
young age was no longer a statistically significant risk factor 
in a multivariable Cox regression analysis. Thus, the effect 
of tumor size, number of positive axillary nodes, involved 
surgical margin, and triple negative receptor status could 
explain away the effect of young age on distant recurrence 
(Table 5).

An analysis using in-breast recurrence as the outcome was 
similar to that using locoregional recurrence as the outcome, 
and young age was an important risk factor. Similarly, an 
analysis considering only invasive cancers (excluding purely 
non-invasive cancers) yielded identical results as above. An 
analysis using 40 years as the cutoff for young age showed 
identical results to that using 35 years as the cutoff. Finally, 

an analysis including year of diagnosis categorized as before 
2008 (170 observations, 58%) and 2008 and after (124 
observations, 42%) as an additional risk factor, a cutoff 
chosen because we started doing more oncoplastic surgery at 
this time, as well as using newer systemic adjuvants such as 
trastuzumab, there was no evident effect of year of diagnosis 
on disease recurrence. Hence all these analyses were not 
described in detail in the present report.

When we excluded patients with stage III disease (24 
observations, 9%) from the analysis, to see whether the 
results of the analysis would apply to early breast cancer 
patients, there were some interesting observations. First 
note than stage III disease in the present study, as may be 
expected, was significantly related to axillary lymph node 
metastasis, to triple negative disease, and disease recurrence, 
though not related to age. Thus, in this subgroup analysis, 
young age and involved margins were still significantly 
related to locoregional and overall recurrence, but the 
number of positive axillary nodes was no longer significant, 
because patients had fewer positive nodes. Similarly, triple 
negative disease, as well as positive axillary nodes, was no 

Table 3 Multivariable Cox regression analysis of risk factors for all recurrence (N=257)

Risk factor Hazard ratio (95% CI) P value

Age ≤35 years 3.64 (1.53 to 8.65) 0.003

Size of tumor, per cm increase 1.66 (1.26 to 2.19) <0.001

Number of positive axillary nodes, per node increase 1.08 (1.03 to 1.13) 0.003

Final involved margins 17.1 (4.06 to 72.3) <0.001

Other than Hormone + ve; HER-2 − ve (“non-luminal A”) 3.65 (1.32 to 10.0) 0.012

Table 4 Multivariable Cox regression analysis of risk factors for locoregional recurrence (N=271)

Risk factor Hazard ratio (95% CI) P value

Age ≤35 years 4.17 (1.41 to 12.4) 0.010

Size of tumor, per cm increase 1.89 (1.33 to 2.69) <0.001

Final involved margins 9.11 (1.86 to 44.7) 0.006

No breast irradiation 4.38 (1.52 to 12.6) 0.006

Table 5 Multivariable Cox regression analysis of risk factors for distant recurrence (N=257)

Risk factor Hazard ratio (95% CI) P value

Size of tumor, per cm increase 1.70 (1.23 to 2.36) 0.001

Number of positive axillary nodes, per node increase 1.08 (1.03 to 1.13) 0.002

Final involved margins 20.7 (5.24 to 81.8) <0.001

Hormone – ve; HER-2 – ve (“triple negative”) 3.97 (1.34 to 11.8) 0.013
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longer significantly related to distant metastasis in this early 
stage breast cancer subgroup. All estimates were also much 
less precise because of the reduced number of outcomes.

Discussion

The present study focused on all breast cancer recurrence 
because there were very few deaths in the series, and almost 
all deaths were preceded by distant recurrence. Since most 
recurrences involved the ipsilateral breast and regional 
nodes as well, we also examined locoregional recurrence and 
related risk factors. Separate analyses for distant recurrence 
were also done, as risk factors may differ for different types 
of recurrence.

Ipsilateral breast cancer and regional node recurrence 
following breast conserving surgery is a distressing event 
and has an impact on subsequent survival (4,5,12,26). After 
locoregional recurrence, the conserved breast is often 
completely removed (5), and further adjuvant or a change in 
adjuvant therapy might be needed (27), adding significantly 
to the adverse consequences if and when the disease recurs. 
Hence prevention of locoregional disease recurrence is an 
important goal of breast cancer treatment.

All recurrence, as well as survival, probabilities found 
in the present study compared favorably to those of other 
studies. Randomized controlled trials, mostly conducted 
a few decades ago, showed a locoregional or in-breast 
recurrence rates of less than 1% per year (1-3). More recent 
studies, both randomized trials and observational studies, 
showed recurrence rates less than 0.5% per year (6-9), due 
to improved locoregional and systemic therapy, but mainly 
the latter (6,28).

Young age is a known and important risk for breast 
cancer recurrence, as was found in the present study. This is 
believed to be partly due to a biologically distinct behavior 
of breast cancers occurring in this age group (18,29,30). 
These cancers are often aggressive and tend to recur locally 
as well as distantly, despite polychemotherapy, endocrine 
therapy and whole breast irradiation (17,18,20,30,31). 
Moreover, young breast cancer patients tend to harbor 
more triple-negative disease (18,31). In the present 
study, young age was mainly a risk factor for locoregional 
recurrence. Several studies seemed to support this result as 
well (3,30,32,33). Newer targeted therapy in combination 
with conventional treatment might help control these 
cancers more successfully.

Surgical margin status after breast conserving surgery 
is also an established risk factor for local recurrence, 

specifically in-breast recurrence (14-16). The most recent 
consensus guidelines, which included a review of all available 
and relevant evidence, concluded that free margins of any 
width are adequate for most patients, but a positive margin 
requires reoperation to achieve negativity (13,14). In the 
present study, we could not identify a significant association 
between margin width and recurrence of any type if the 
margins were free. However, a positive margin which was 
not treated with further surgery was strongly associated 
with locoregional as well as distant recurrence (26),  
suggesting a need for reoperation in these cases, consistent 
with recent guidelines.

Breast cancer subtypes based on HR and HER-2 
expression phenotypes have been shown to correlate with 
disease recurrence (21,22). One particular subtype, the 
triple negative breast cancer, is a well-documented risk for 
locoregional and distant recurrence (8,22,23,34). It is also 
an important risk factor in the present study, but only for 
distant recurrence. This result seems to suggest that triple 
negative status could impact distant recurrence more than 
locoregional recurrence, at least for patients with more 
advanced disease, as was similarly found by other studies 
(22,23,34).

The size of the tumor is also a well-known risk factor 
for recurrence (7,12). The larger the tumor, the more 
likely that undetected residual microscopic, or multifocal, 
or multicentric, tumors are left in the conserved breast 
(12,35). Even breast irradiation cannot eliminate all 
risks, especially if radioresistant cells are present (36,37). 
However, systemic treatment can affect locoregional control 
as well (35). Because the size of the tumor and number of 
positive lymph nodes were already more strongly associated 
with recurrence, TNM staging as a risk factor, which is 
essentially a categorization of tumor size and number of 
lymph nodes, failed to reach statistical significance in the 
present study.

Axillary lymph node status is the single most important 
and a classic prognostic marker of breast cancer recurrence 
and survival (2,3,12). The present study found no evidence 
to contradict this fact. The number of positive axillary 
nodes was associated with all recurrence (which included 
distant recurrence as well) and distant recurrence, rather 
than just locoregional recurrence (32), emphasizing the role 
of regional nodes as a marker of distant spread.

So what is novel about these findings? We believe 
the results of the present study add to an enlarging 
pool of consistent knowledge of risk factors concerning 
recurrence after breast conserving surgery—albeit one 
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from a South-East Asian country. The strength and 
consistency, or robustness, of the associations between risk 
factors and disease recurrence—despite the small number 
of recurrences—cannot be explained by bias, or pure 
chance. Our evidence points towards young age as a risk 
for locoregional recurrence, while triple negative status 
was related to distant recurrence. Surgical margin status, 
however, was associated with all recurrences, regardless of 
whether locoregional or distant.

In an analysis not shown in the present report, we found 
that, after adjusting for tumor size, margin status, and 
tumor subtype, the combination of young age and post-
operative whole-breast irradiation was associated with 
similar locoregional disease-free probability to that of the 
combination of older age and no radiation. 

Some of the clinical implications of the present study 
are straightforward. To reduce the risk of breast cancer 
recurrence, all surgical margins must be free after breast 
conserving surgery (13,14), and, especially for younger 
women, widely free (31,37,38). Young breast cancer patients 
also require whole breast irradiation (12,15,17,37). More 
aggressive or more use of additional adjuvant treatment, 
such as newer targeted therapy, longer duration of 
endocrine treatment (39), and ovarian suppression (40), 
should be considered in the young in view of the increased 
risk in locoregional recurrence, which would impact the 
long-term overall survival of these patients. It might be 
suggested that the use of neoadjuvant chemotherapy in 
patients with larger tumors could be of some value even if 
the tumor is operable, to reduce tumor size and number 
of positive axillary lymph nodes prior to breast conserving 
surgery (41). This way, the risk of disease recurrence might 
be reduced as well. Finally, triple negative tumors are a 
major subject of therapeutic research, and more targeted 
therapies are on the horizon to address the problem.

Conclusions

We present further data supporting young age, triple 
negative status, and surgical margin status as important risk 
factors for disease recurrence after breast conserving surgery 
for breast cancer. Although the sample size and number of 
outcomes in our study were small, the associations were 
strong enough to be detectable. Other important risk factors 
detected included size of the tumor, number positive nodes, 
and whole breast irradiation. Modifying the effects of these 
important risk factors could result in a lower probability of 
disease recurrence.
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