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Background/purpose: The aim was to evaluate the prognostic significance of postoperative
radiotherapy (PORT) and surgical type on local recurrence-free survival (LRFS) and overall
survival (OS) in triple-negative breast cancer (TNBC) in the Egyptian population.
Patients and methods: We evaluated 111 patients with stage I–III TNBC diagnosed at
our institute during the period from 2004 to 2009. Patients were stratified according to PORT
into two groups: a PORT group and a non-PORT group. The influence of PORT and surgical
type on LRFS and OS were evaluated. A cross-matching was done to the non-TNBC group of
patients to compare the recurrence and survival rates between them and the studied group of
TNBC patients.
Results: The mean age of TNBC patients at diagnosis was 63±7 years. The majority of the
patients had stage III disease (68.5%) and 73% had clinical or pathological positive lymph
nodes. Sixty percent (67/111) of patients had modified radical mastectomy and 44/111 (40%)
patients had breast-conserving treatment. PORT was given for 63% of patients, while systemic
treatment was given in 89% of patients. At the time of analysis, 13 patients (11%) developed
local recurrence: five of 70 (7%) in the PORT group and eight of 41 (19.5%) in the non-PORT
group. Five-year LRFS for the whole group of patients was 88%±6%, which was significantly
affected by PORT. The surgical type did not affect local recurrence significantly. Five-year OS
for the whole group was 54%±8%. PORT and surgical type did not affect OS significantly
(P-value 0.09 and 0.11, respectively). Five-year LRFS was 88%±6% and 90%±11% for TNBC
and non-TNBC patients, respectively (P-value 0.8); however, OS for TNBC was significantly
lower than for non-TNBC (P-value 0.04).
Conclusion: TNBC is an aggressive entity compared with other non-TNBC, and these patients
benefit from PORT significantly to decrease the risk of local recurrence in all stages. However,
further large, prospective, randomized trials are warranted.
Keywords: triple-negative breast cancer, postoperative radiotherapy, local recurrence-free
survival, overall survival

Background

Correspondence: Yasser Bayoumi
Radiation Oncology Department,
National Cancer Institute, Cairo,
5046, Egypt
Tel +20 9665 0278 5290
Email yasserbayoumi777@yahoo.com

151

submit your manuscript | www.dovepress.com

Breast Cancer: Targets and Therapy 2014:6 151–158

Dovepress

© 2014 Bayoumi et al. This work is published by Dove Medical Press Limited, and licensed under Creative Commons Attribution – Non Commercial (unported, v3.0)
License. The full terms of the License are available at http://creativecommons.org/licenses/by-nc/3.0/. Non-commercial uses of the work are permitted without any further
permission from Dove Medical Press Limited, provided the work is properly attributed. Permissions beyond the scope of the License are administered by Dove Medical Press Limited. Information on
how to request permission may be found at: http://www.dovepress.com/permissions.php

http://dx.doi.org/10.2147/BCTT.S69309
Powered by TCPDF (www.tcpdf.org)

Triple-negative breast cancer (TNBC) is a biological entity that shows negative estrogen
receptors (ERs), progesterone receptors (PRs), and human epidermal growth factor
receptor 2.1,2 Currently, there are no separate guidelines for local treatment of TNBC.
Similar to other breast cancer variants, surgery in the form of breast-conserving treatment
(BCT) or modified radical mastectomy (MRM) is the primary treatment.3,4 Postoperative
radiation therapy (PORT) is indicated for all patients with invasive carcinoma of the breast,
as part of BCT. PORT is also indicated after MRM in patients with tumors .5 cm with
or without positive axillary nodes. Many randomized trials over the last several decades
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have demonstrated that PORT following mastectomy or as part
of BCT improves local recurrence-free survival (LRFS) and
overall survival (OS).5–13 This benefit of PORT for TNBC is
theoretically valid; however, it has not been widely studied.
The aim of this study was to evaluate the effect of local
treatment (type of surgery and PORT) on LRFS and OS in
patients with TNBC.

Patients and methods
We identified 147 patients with TNBC from the database of
the pathology department at our institute during the period
from 2004 to 2009. The patients were diagnosed as triple
negative based on National Cancer Institute guidelines.
Negative ER and PR status was labeled when immuno
staining was positive in ,1% of cells. Fluorescence in
situ hybridization was used to confirm HER-2/neu status if
immunohistochemistry detected 2+ staining.
Among 147 TNBC patients, 36 patients with stage IV
were excluded because of a different treatment approach to
stage IV, making the remaining 111 TNBC eligible for the
final analysis. Based on PORT, the patients were stratified into
two groups: a PORT group and a non-PORT group. Clinical
target volume for PORT was chest wall/breast ± ipsilateral
supraclavicular (SCV) fossae. PORT was given by parallel
opposed tangential for chest wall/breast were used along
with anteroposterior field (12°–15°) for ipsilateral SCV and
one occasionally one posteroanterior field for SC to achieve
adequate dose distribution. The total radiation dose delivered to the chest wall/breast was 50 Gy in 25 fractions (2
Gy/fraction) followed by ± additional scar boost/tumor bed
boost of 10–16 Gy in five to eight fractions using photons or
9–12 MeV electrons. Total prescribed radiation dose to the
ipsilateral SCV was kept at 46–50 Gy.
The analyzed covariates included patient and tumor characteristics, age, pathological types, tumor grade, tumor size,
lymph node status, stage, surgical treatment, and systemic
treatment received. The factors of primary interest were the
surgical type and PORT.
Further, 111 cases of non-TNBC were chosen and were
matched to 111 TNBC cases according to the surgical type,
PORT, and American Joint Committee on Cancer stage, to
evaluate the difference between the two groups regarding
the major prognostic factors (age, primary tumor and nodal
staging, PORT, and systemic treatment).

Statistical analysis
The primary end points were LRFS and OS. LRFS was
defined as time from the date of treatment initiation to the
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date of local recurrence, and OS was defined as time from the
date of treatment initiation to the date of mortality due to any
cause. Survivors were censored at the date of last contact. The
distributions of clinicopathological characteristics according to PORT and TNBC groups were compared using χ² or
Fisher’s exact tests. Survival curves were estimated using the
Kaplan–Meier method and compared by the log-rank test, and
a P-value of ,0.05 was considered statistically significant.
Multivariate analysis was also performed to find various
prognostic factors for LRFS and OS in TNBC patients. Statistical Package Software System (SPSS) for Windows was
used for evaluation of the data.

Results
TNBC patients
Among 111 TNBC patients, 70 patients received PORT and 41
did not receive PORT. The mean age of patients at diagnosis
was 63±7 years (range 28–81 years). The patients presented
with T1, T2, T3, and T4 were 32, 42, 24, and 13 patients,
respectively. Thirty patients presented with axillary nodenegative disease, 24 with one to three positive axillary nodes,
and 58 with four or more axillary node metastasis. The
American Joint Committee on Cancer staging distribution
was 18, 17, and 76 patients as stage I, II, and III, respectively.
The majority of patients were diagnosed with invasive duct
carcinoma (94/111). Forty-three patients had Grade III disease
and 68/111 patients had GI or GII disease. Sixty-seven patients
had MRM performed and 44/111 had BCT. Fifty-one patients
received neoadjuvant chemotherapy, 48 received adjuvant
chemotherapy, and 12 patients did not receive any systemic
treatment. Common neoadjuvant/adjuvant chemotherapy
regimens were docetaxel/doxorubicin/cyclophosphamide and
paclitaxel/carboplatin.
Table 1 shows the difference between PORT and nonPORT patients regarding the different prognostic factors
studied. There was no significant difference between the
two groups regarding different prognostic factors except the
group of patients with four or more axillary nodes (75% of
the PORT group vs 32% of the non-PORT group) and more
MRM in the non-PORT group (71% vs 54%). However,
the patients who received PORT had a more advanced stage
compared with the non-PORT patients.

PORT effect on local recurrence
and survival for TNBC patients
The median follow-up was 64 months (range 24–93 months).
At the time of analysis, 13 patients (11%) developed local
recurrence: five of 70 (7%) in the PORT group and eight of
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Prognostic factor

Age, years
Pathology type
IDC
ILC
Others
T stage
T1
T2
T3
T4
Lymph node status
N0
N1–3
N$4
AJCC stage
I
II
III
Grade
1
2
3
Surgery
MRM
BCT
Chemotherapy
Neoadjuvant
Adjuvant
None
Hormonal

TNBC patient grouping based
on PORT treatment

TNBC patients
n=111 (100%)

Non-TNBC patients
cross-matching
(n=111)a

PORT
n=70 (63%)

Non-PORT
n=41 (37%)

54±7

68±13

63±7 (range 28–81)

60±11

63 (90%)
5 (7%)
2 (3%)

31 (76%)
9 (22%)
1 (2%)

94 (85%)
14 (13%)
3 (2%)

80 (72%)
22 (20%)
9 (8%)

20 (29%)
24 (34%)
17 (24%)
9 (13%)

12 (29%)
18 (44%)
7 (17%)
4 (10%)

32 (29%)
42 (38%)
24 (22%)
13 (11%)

24 (22%)
50 (45%)
17 (15%)
20 (18%)

11 (16%)
14 (20%)
45 (64%)

18 (44%)
10 (24%)
13 (32%)

29 (26%)
24 (22%)
58 (52%)

28 (25%)
17 (15%)
66 (60%)

8 (11%)
9 (13%)
53 (76%)

10 (24%)
8 (20%)
23 (56%)

18 (16%)
17 (15%)
76 (69%)

14 (12%)
25 (23%)
72 (65%)

10 (14%)
33 (47%)
27 (39%)

14 (34%)
11 (27%)
16 (39%)

24 (22%)
44 (40%)
43 (38%)

19 (17%)
35 (32%)
57 (51%)

38 (54%)
32 (46%)

29 (71%)
12 (29%)

67 (60%)
44 (40%)

67 (60%)
44 (40%)

35 (50%)
28 (40%)
7 (10%)
0

16 (39%)
20 (49%)
5 (12%)
0

51 (46%)
48 (43%)
12 (11%)
0

33 (30%)
43 (39%)
7 (6%)
87 (78%)

Note: a83 received radiation and 28 did not receive radiation (matching mainly done based on surgical type and stage).
Abbreviations: AJCC, American Joint Committee on Cancer; BCT, breast-conserving treatment; IDC, invasive duct carcinoma; ILC, invasive lobular carcinoma;
MRM, modified radical mastectomy; PORT, postoperative radiotherapy; TNBC, triple-negative breast cancer.

41 (19.5%) in the non-PORT group. Local recurrence in the
PORT group was documented as one patient stage I, one
patient stage II, and three patients stage III. On the other hand,
local recurrence was documented in three patients stage II and
five patients stage III of the non-PORT group. The risk of local
recurrence was observed as higher during the first 2 years after
primary treatment and then after 5 years. All local failures
were seen in the presence of distant metastasis.
Five-year LRFS for the whole group of patients was
88%±6%, which was significantly affected by PORT being
given (Table 2). Five-year LRFS for the PORT group was
94%±4% compared with 82%±7% for the non-PORT group,
with a P-value of 0.001, as shown in Figure 1A. Surgical type
did not affect local recurrence significantly. Five-year LRFS
was 85%±5% compared with 90%±8% for MRM and BCT
patients, respectively, with a P-value of 0.2.
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Table 2 Five-year-LRFS and 5-year OS in TNBC
Prognostic factor
All patients
TNBC (111 patients)
Non-TNBC (111 patients)
TNBC patients
Radiation therapy
PORT
 Non-PORT
Surgical treatment
MRM (67 patients)
BCT (44 patients)
Chemotherapy
 Neoadjuvant
(51 patients)
 Adjuvant (48 patients)

5-year
LRFS (%)

P-value

5-year
OS (%)

P-value

88±6
90±11

0.8

54±8
72±10

0.04

94±4
82±7

0.001

65±13
51±6

0.09

85±5
90±8

0.2

43±7
57±10

0.11

87±5

0.4

55±5

0.3

86±6

58±4

Abbreviations: BCT, breast-conserving treatment; LRFS, local recurrencefree survival; MRM, modified radical mastectomy; OS, overall survival; PORT,
postoperative radiotherapy; TNBC, triple-negative breast cancer.
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Figure 1 (Continued)
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Figure 1 (A) Effect of PORT on LRFS in TNBC patients. (B) Effect of surgical type on LRFS in TNBC patients. (C) Effect of PORT on OS in TNBC patients. (D) Effect of
surgical type on OS in TNBC patients.
Abbreviations: BCT, breast-conserving treatment; LRFS, local recurrence-free survival; MRM, modified radical mastectomy; OS, overall survival; PORT, postoperative
radiotherapy; TNBC, triple-negative breast cancer.

Twenty-three patients (56%) died at the time of analysis,
compared with 31 patients (44%) in the non-PORT group
and the PORT group, respectively. Five-year OS for TNBC
patients was 54%±8% (Figure 1B). Five-year OS for the
PORT group was 65%±13% compared with 51%±6% for
the non-PORT group of patients (P-value 0.09), as shown
in Figure 1C. The type of surgery also did not affect OS
significantly (P-value 0.11). Five-year OS for MRM patients
was 43%±7% in comparison with BCT patients, which was
57%±10%, as shown in Figure 1D.

Comparing TNBC with non-TNBC
There was no significant difference between the two groups
regarding the major prognostic factors: age, T stage, nodal
disease, histopathological type, and systemic treatment
(see Table 1). Eighty-three (75%) patients in the non-TNBC
group received PORT, compared with 63% of the TNBC
patients. Five-year LRFS was 88%±6% and 90%±11% for
TNBC and non-TNBC patients, respectively (P-value 0.8),
as illustrated in Figure 2A. OS was 72%±10% for nonTNBC patients compared with 54%±8% for TNBC patients
(P-value 0.04), as shown in Figure 2B.

Discussion
Population-based studies have confirmed that patients
with TNBC generally experience a more aggressive clinical course, with increased risk of disease progression and
poorer OS.1

Breast Cancer: Targets and Therapy 2014:6

There has been much debate as to whether TNBC
could benefit from radiation therapy regardless of surgical
intervention. Therefore, several retrospective studies have
analyzed the role of radiation therapy in TNBC, but their
findings are conflicting.14–19 The aim of our study was to
evaluate PORT and surgical type as prognostic factors for
locoregional recurrence in TNBC patients.
In our study, we could identify that the PORT group had
worse prognostic factors, and this was the main reason for
the primary physician referral to the radiotherapy department, as 75% of PORT patients had stage III, compared
with non-PORT patients (56%). Despite this, the patients
in the non-PORT group experienced more local recurrences
(19.5%) compared with the PORT group (7%).
Our data are comparable with data from Dragun et al,16
who investigated the influence of PORT in TNBC patients
after BCS. In this study, 53 patients (69%) received PORT.
Three-year LRFS for PORT patients was higher than for
non-PORT patients (80% vs 58%, respectively, P=0.049).
However, these results are much inferior compared with
other similar TNBC data, including our study.17,18 PORT
after MRM in T1–2N0 is not usually recommended;
however, Abdulkarim et al 19 reported that post-MRM
T1–T2N0 TNBC patients without PORT are at higher risk
of local recurrence compared with lumpectomy and PORT
(P=0.026). Jagsi et al21 and Truong et al22 also concluded
that PORT is needed after MRM, even in T1–2N0 TNBC
patients.
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Figure 2 (A) Cross-matching between TNBC patients and non-TNBC patients: LRFS difference. (B) OS difference between TNBC patients and non-TNBC patients.
Abbreviations: LRFS, local recurrence-free survival; OS, overall survival; PORT, postoperative radiotherapy; TNBC, triple-negative breast cancer.

Our results are also better than data from Kyndi et al,17
who showed 15% locoregional recurrences in PORT compared with 32% in non-PORT (P,0.001). The possible reason could be that in the Kyndi et al data more advanced-stage
TNBC patients were included. As reported in our study, Dent
et al1 also reported that the majority of recurrences in TNBC
patients occurred at the first 3 years of follow-up.
In our study, there was no significant difference in OS
between PORT and non-PORT groups, which is consistent
with results of Kyndi et al17 data (39% in PORT and 32% in
non-PORT; P=0.4).
The aggressive nature of TNBC leads to the logical
assumption of superiority of MRM over BCT among a wide
sector of oncologists. However, in our study, the surgical type
did not affect the local recurrence or OS significantly, which
is similar to findings of the Parker et al23 study based on a
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retrospective analysis of 202 patients with TNBC. In this
study, 30% of the patients underwent BCT and 70% patients
underwent MRM. Five-year disease free survival rates for the
BCT and mastectomy groups were 68% and 57%, respectively (P=0.14), and 5-year OS was better for the BCT group
compared with the MRM group (89% vs 69%; P=0.01). They
concluded that BCT is not contraindicated in TNBC.
Recent advances have changed the treatment strategy
for breast cancer. Biological behavior of breast cancer has
been investigated by molecular profiling with the use of array
technology. It was tempting, therefore, to collect the survival
data of 111 matched cases of breast cancer patients known
to be non-TNBC and to compare them with TNBC in our
study. Despite matching in the major prognostic variable,
there is a potential statistical bias, which was a limitation
of our study. It is interesting that our data are in agreement
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with those of Millar et al,24 who retrospectively reviewed
753 breast cancer patients (98 with TNBC) and showed that
5-year local recurrence rates were 2.3%, 4.6%, and 3.2% for
luminal A/B, HER2 overexpression, and TNBC, respectively,
without any statistical significance.
In contrast to that, Solin et al25 compared 519 patients who
underwent BCT according to TNBC group (90 patients) with
a non-TNBC group. The 8-year local recurrence rate was 8%
for TNBC versus 4% for non-TNBC (P=0.041). However,
this difference was lost following multivariate analysis.
It is interesting to mention that in our study OS differed
significantly between TNBC (54%±8%) and non-TNBC
(72%±10%). These results are comparable with those of
Liedtke et al26 (1,118 breast cancer patients), who reported
lower 3-year survival rates in TNBC (74%) compared with
non-TNBC (89%) (P,0.0001).
A population-based study of medical records from a midwestern community oncology practice analyzed 151 TNBC
patients out of 1,134 stage I–III patients. They reported
poorer OS for TNBC, with a mortality hazard ratio of 1.75
(95% confidence interval 1.01–3.03).27 These results are also
in agreement with our results.
Apart from the aforementioned strengths, the major limitations of our study were that 1) it was a retrospective analysis,
2) there was potential selection/information and confounding
bias, and 3) pathological complete response or pathological no
residual (ypT0) after neoadjuvant chemotherapy and effect of
PORT on ypT0N0 in TNBC patients were not studied.

Conclusion
In conclusion, the results described here demonstrate that
TNBCs are associated with poor LRFS and OS and high
mortality rates compared with other breast cancer types.
LRFS can be enhanced in TNBC patients by adding PORT,
without any need for aggressive surgery. However, further
large randomized trials are warranted.
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