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Introduction
The use of post mastectomy radiotherapy (PMRT) varied 

considerably over time. In the 1950’s PMRT was a general 
consensus based on the prevailing view of the natural history of 
the disease during this time (being local disease and spread in a 
sequential manner through the lymphatics) [1].

Later there was a change in view of the natural history of 
the disease from localized in some patients to systemic in all 
patients [2]. Several meta-analysis by Stjernsward in the 1970s 
[3-5] and Cuzick et al. [6] in the 1980s and the Early Breast 
Cancer Trialists’ Collaborative Group (EBCTCG) [7] in the 1990s 
suggested decreased survival in patients randomized to PMRT.

Updates of these meta-analyses in 1994 and 2000 questioned 
this conclusion based on cause-specific analyses [8,9] Two large 
Danish randomized trials (1997) examined the role of PMRT 
in high risk women with breast cancer treated by mastectomy 
and adjuvant chemotherapy [10-12]. They showed a significant 
decrease in local recurrence, disease specific mortality, and 
overall mortality at 10 and 15 years with PMRT thus proving that 
loco regional disease control is critical to improving survival.

In these studies, high risk factors included four or more 
positive axillary lymph nodes and/or large tumors more 
than 5 cm, high risk node-negative patients had a reduction 
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Abstract

Purpose: To assess the risk factors and treatment outcome for patients with node-negative breast cancer patients with tumor 5 cm or 
larger.

Methods and Materials: Between 1996 and 2006, a total of 171 patients with node-negative breast cancer and tumors 5 cm or larger were 
treated with mastectomy and adjuvant systemic therapies. 91% of patients also received post-mastectomy radiotherapy (PMRT) using hypo 
fractionation regimen, at Gharbia Cancer Society Center, Egypt. We retrospectively assessed rates and risk factors for loco regional failure free 
survival (LRF FS), overall survival (OS), and disease-free survival (DFS) in these patients.

Results: With a median follow-up of 26 months (range 2-163 ms), the 5-year actuarial LRF FS at 5 years was 94%+2% for the whole 
series, 66% +17 for no PMRT compared to 97%+ 2 for 50 Gy/25fr, 100% for 45 Gy/20fr and 95%+5% for 42.5Gy/16fr, P= 0.003) fractionation. 
LRF FS was not statistically different regarding T size (T2 vs T3), multi-centricity, number of lymph node dissected (</= 10 vs >10) or grade. 
LRF rate in those who did not receive PMRT was 20% at chest wall and 1.7%, 1% and 0%at supraclavicular, internal mammary and axillary 
regions respectively compared to 0% in patients who received PMRT. The 5-year OS and DFS rates were 89% + 3% and 74% + 4% respectively. 
DFS at 5 years was 59% +12 for no adjuvant chemotherapy compared to 79% + 5 for adjuvant chemotherapy (P=0.09 borderline significance) 
and it was best when adjuvant chemotherapy given first before RT (100%) compared to RT during adjuvant chemotherapy(64% + 6) or RT 
alone (63% + 13) (P=0.01).

Conclusion: This series demonstrates a high LRF rate of 20% among breast cancer patients with node-negative breast cancer with 
tumours 5 cm and larger after mastectomy, with or without adjuvant systemic treatment and no PMRT compared to 0% for those who 
received PMRT. However this result cannot be conclusive due to small number of patients who did not receive PMRT and the inherent 
drawbacks of retrospective studies. No statistically significant risk factors for LRF were identified. The very low LRF rates without PMRT at 
the supraclavicular, internal mammary and axillary areas in our series support with-holding RT in these areas. 
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in loco regional failure (LRF) for both premenopausal and 
postmenopausal patients, and a survival benefit was seen for the 
premenopausal group. [11,13].

The estimates of positive axillary lymph nodes in pT2 and 
pT3 tumors is as high as 50% and 67%, respectively [14], 
thus large, node-negative tumors are relatively uncommon. 
Management often involves primary mastectomy, neoadjuvant 
or adjuvant systemic therapy, and radiation therapy.

Although radiation oncologists differ greatly within and 
among institutions in their use of PMRT and also varies from 
country to country [15], a recent survey of practicing radiation 
oncologists indicates that 88% of 1137 respondents from North 
America and Europe would offer PMRT to the chest wall in the 
setting of tumors greater than 5 cm with negative axillary lymph 
nodes, and 48% of these respondents would treat both chest 
wall and supraclavicular fields [16]. 

The risk of LRF in node-negative patients treated without 
PMRT was assessed in many retrospective studies [17-20], in 
some [17-19], patients with large T2(5 cm) T3 N0 treated without 
PMRT demonstrated low LRF risk thus suggesting omitting 
PMRT in those patients in the absence of other risk factors, on 
the other hand, Troung et al. [20] analyzed 1505 patients with 
T1 T2 N0 disease treated without PMRT and demonstrated high 
LRF thus suggesting offering PMRT to those patients according 
to other risk factors like grade and lympho-vascular invasion LVI 

To determine rates and risk factors for local failure, distant 
failure, and overall survival in this subset of patients, we have 
reviewed our data at Gharbia Cancer Society, Egypt between the 
years 1996 and 2006 .

Methods and Materials 
Between Jan 1996 and Dec 2006, the charts of two hundred 

patients diagnosed with Large pT2 (5cm) N0M0 and T3N0M0 
primary breast cancer, referred to Gharbia Cancer Society Center 
, Egypt were retrospectively reviewed. Large T2 (5 cm) patients 
were included in this study since it was the radiation oncology 
team practice at that time to offer PMRT to those patients and 
since they constituted 40% of the study sample, meaningful 
statistical analysis regarding effect of tumor size is possible. 
Mastectomy was performed in 177 patients (88.5%) and breast-
conserving surgery BCS was performed in 23 patients (11.5%). 
Because the objective was to evaluate the LRF risk and survival 
after PMRT, patients with BCS were excluded. Six other patients 
received neoadjuvant chemotherapy were also excluded. The 
remaining 171 patients with large T2 (5cm)/ T3- N0M0 breast 
cancer with complete pathologic information treated with 
mastectomy with clear surgical margins formed the study cohort 
for this analysis. 

The patients factors analyzed were age, menopausal status. 
Tumor factors analyzed were T stage (large T2, T3), tumor site, size 
and laterality and, number of axillary nodes removed, histologic 
features (ductal, lobular, other), histologic grade (1, 2, 3), ER PR 

status (positive, negative) and, multicentricity. Treatment factors 
analyzed were adjuvant systemic treatment: chemotherapy (used 
or not), type (cyclophosphamide, methotrexate, fluorouracil 
CMF or cyclophosphamide, fluorouracil, and doxorubicin FAC or 
cyclophosphamide, fluorouracil, and epirubicin FEC), number 
of cycles and hormonal treatment (used or not) and type 
(predominantly Tamoxifen), or both and radiation therapy (used 
or not), fractionation regimen (50 Gy/25 fractions/5 weeks or 45 
Gy/20 fracions/4 weeks or 42,5Gy/16 fractions/3 weeks and1 
day), supraclavicular and internal mammary fields (used or not) 
radiotherapy gaps and chemotherapy/radiotherapy sequence 
(before, after, sandwich) and surgery-radiotherapy interval. 
Outcome factors analyzed were time, site and management of 
relapse and time of, and patients’ status at, last follow up. 

Statistical Analysis
Descriptive analysis for the entire cohort regarding: patients, 

tumor and, treatment factors were performed. The clinical 
characteristics of those with and without failure were compared 
using chi-square tests. For loco regional control or distant control, 
first site of local or distant relapse was the only event considered. 
Recurrence in the chest wall or regional lymph nodes, including 
the axilla and supraclavicular region, was considered loco 
regional failure (LRF). For overall survival (OS), loss to follow-up 
was censored, and death for any reason was considered an event. 
For disease-free survival (DFS), disease recurrence or death 
from disease was scored as an event. Death for reasons other 
than disease was not scored as an event. Time periods were 
calculated from the date of surgery. The 5-year Kaplan-Meier OS, 
DFS, distant metastasis free survival DMFS and LRF free survival 
and the associated standard errors (SEs) were computed for the 
entire cohort and for subgroups of patient, tumor, and treatment 
characteristics. Log–rank tests of the equality of survival curves 
for the subgroups were performed. All p-values were two-tailed 
and were performed using the Statistical Package for Social 
Sciences, version 11.0 (SPSS, Chicago, IL), and values less than 
0.05 were considered statistically significant in this analysis. Cox 
proportional hazards and competing risks models were used to 
estimate the significance of the prognostic and treatment factors 
as independent risk factors for local control and DFS [21].

Results
Patient and tumor characteristics at diagnosis are detailed 

in Table 1. 
Table 1: Patient and tumor characteristics.

Characteristics

Number

(total 171 Patient) Percent %

Age   (Median  48, range 22-80)

< 50 years 91 53.2

>/= 50 years 80 46.8

Menstrual states
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Premenopausal 96 56

Postmenopausal 75 44

Histology type

IDC 145 84.8

ILC 5 2.9

Mixed IDC-ILC 11 6.4

Others 10 5.8

Grade

1 5 2.9

2 111 64.9

3 39 22.8

Undetermined 16 9.4

ER status

Positive 71 41.5

Negative 17 10

Unknown 83 48.5

T stage

Large T2 (5 cm) 69 40

T3 102 60

Multicentricity

Single tumor 136 79.5

Multiple 35 20.5

Nodes dissected  
(median 13, range 

1- 43)

</= 10 55 32

> 10 116 68

Median age for all patients was 48 years and those below 50 
years constituted 53.2% of cases. Duration of symptoms ranged 
from 1 to 60 months with a median of 6 months with painless 
breast mass being the presenting symptom in 92% of cases and 
in 58.5% of cases, the left breast was the seat of the disease. 
Upper outer quadrant involvement at presentation represents 
36% of cases with undetermined site in 30%.

Histopathological diagnosis of invasive duct carcinoma was 
encountered in 83.6% of cases and grade 2 was documented in 
64.9% of cases. ER positive patients constituted 41.5% of cases. 
Unfortunately data on lymphovascular invasion were deficient 
in the pathology reports.

Pathologic tumor sizes for patients in the study group ranged 
from 5-14 cm in largest dimension with a median tumor size 
of 6 cm. Tumors 5 cm in size represent 40% of cases, whereas 
49% had tumors more than 5 and less than 8 cm. Patients with 
very large tumors (10 cm or greater) comprised 6.4% of the 
total number of patients. All patients were pathologically node 
negative, with a median of 13 nodes dissected. Patients with 
more than 10 lymph nodes dissected constituted 68% of the 

study group and those with 7 or less nodes dissected constituted 
only 9%.

Treatment characteristics and outcome are detailed in Table 2.
Table 2: Treatment characteristics and outcome.

Treatment

Number/total 
171

Percent

%

Chemotherapy

Yes 140 82

No 31 18

Hormone

Yes 104 61

No 67 39

Both adjuvant 
chemotherapy and 

hormone
77 45

Radiotherapy

Yes 156 91.2

No 15 8.8

Supraclav field

Yes 97 56.7

No 59 34.5

Internal mammary 
field

Yes 65 38

No 91 53.2

Radiotherapy (RT) 
chemotherapy (CT) 

sequence

RT before CT 2 1.2

Sandwich Technique 94 55

RT after CT 35 20.5

RT alone 25 14.5

Failure

LRF alone 4 4.3

Distant metastasis 18 10.5

Both 1 0.6

Second neoplasm 5 3
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Adjuvant chemotherapy was given in 82% of cases (30% 
CMF, 35% FAC and 7.6% FEC and undetermined in 9.4% of 
cases). Adjuvant hormonal treatment was given in 61% of 
cases (Nolvadex 60% and Aromatase inhibitors 1% only). 
Seventy seven patients (45%) received sequential adjuvant 
chemotherapy and hormonal treatment while only 4 patients 
(2.3%) didn’t receive any form of systemic treatment. PMRT 
was used in 91.2% of cases (50Gy/25 fractions in 44.4% and 
42.5Gy/16 fractions in 34% and 45 Gy/ 20 fractions in 12.8%). 
Radiotherapy (RT) gap ranged from 0 to 35 days with median 
4 days. Supra-clavicular (SC) field was used in 56.7% of cases 
and internal Mammary (IM) field in 38% of cases. RT was used 
in between adjuvant chemotherapy cycles (Sandwich technique) 
in 55% of cases and after adjuvant chemotherapy in 20.5% of 
cases. Median follow-up time for all patients was 26 months 
(range, 2-163 months). Five patients (2.9%) had LRF (3 in chest 
wall, 1 in supraclavicular nodes and 1 in IM nodes, none in the 
axilla), all were recorded within the first 4 years. One of them 
had distant metastasis at the same time. Of the 4 patients with 
LRF as first site of failure, none were recorded as subsequently 
developing distant metastases. All five patients were still alive at 
time of last follow-up, which ranged from 9 to 116 months. 

 Interestingly, none of the five patients with LRF had RT to 
the site of failure (thus LRF rate after RT was 0%). 3 out of 15 
patients who did not receive chest wall PMRT failed (LRF rate 
20%), and 1 out of 92 who did not receive internal mammary 
RT failed (LRF rate 1%) and 1 out of 59 who did not receive 
supraclavicular RT failed (LRF rate 1.7%) the latter received 
only chest wall RT.

LRF Free Survival (LRF FS) at 5 years was 94%+2% for the 
whole series (Figure 1).

Figure 1: Local Failure Free Survival.

LRF FS at 5 years was 66% +17 for no RT compared to 
97%+ 2 for 50 Gy/25fr, 100% for 45 Gy/20fr and 95%+5% for 
42.5Gy/16fr, P= 0.003).

However due to small number of patients who did not 
receive PMRT, meaningful analysis is not possible.

LRF FS at 5 years was not statistically different for T stage, 
multi-centricity, number of nodes removed, pathology type or 
grade. (92% + 4% for large T2 and 95% +3% for T3 , P=0.9), 
(94%+3 for solitary tumor and 95%+6 % for multicenteric 
disease, p=0.8) (94%+4% for </= 10 nodes removed compared 
to 94% +3% for > 10 nodes removed, P=0.9), (IDC 93% + 3% 
100% for ILC 100% for mixed and 100% for others P=0.8) 
(grade 1, 100% grade 2 ,94% + 3% grade 3 ,90% +7%, P=0.8).

LRF FS was also not statistically different for adjuvant 
chemotherapy type or RT gap (CMF 92%+6, FAC 95%+3 % FEC 
100%, P=0.6) (no gap 94%+3 and 100% for gap > 7 days (49 
patients), P=0.2) Table 3.

Table 3: Five year survival for different tumour and treatment categories.

Number

(%)

LRF FS

at 5 years

DM FS

at 5 years

DFS

at 5 years

OS

at 5 years

Whole group 171(100) 94%+2% 82% + 5% 74% + 4% 89% + 3%

T stage

T2(5cm)

T3

69(40)

102(60)

(P=0.9)

92% + 4% 95% +3%

(P=0.8)

81%+6 85%+5

(P=0.9)

75%+7

76% +6

LN removed

>10

</=10

116(68)

55(32)

(P=0.9)

94% +3%

94%+4%

(P=0.4)

77% + 5% 67% + 8%

Grade

1

2

3

Undetermined

5(2.9)

111(64.9)

39(9.4)

16(9.4)

(P=0.8)

100%

94% + 3% 90% +7%

(P=0.6)

100%

84% + 5% 75% +9

(P=0.09)

100%

80% + 5% 56% +11

(P=0.7)

100%

91%+3

84%+ 8
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Pathology type

IDC

ILC

Mixed

145(84.8)

5(2.9)

11(6.4)

(P=0.8) 93% + 3%  100%

100%

100%

(P=0.5) 83% + 4%  
100% 100% 58%+2

(P=0.9)

75% + 5%  100%

58%+27

Other 10(5.8) 71% +17

ER status

ER +ve

ER –ve

Unknown

71(41.5)

17(10)

83(48.5)

(P=0.4)

77%+12

70% +7

75% +6%

Multicentricity 
Solitary Multicenteric

136(79.5)

35(20.5)

(p=0.8)

94%+3 95%+6 %

CTX

Yes

No

140(82)

31(18)

(P=0.2)

83% + 5

73% +10

(P=0.09)

79% + 5

59% +12

(P=0.2)

90% + 3  84%+ 
8

CTX type

CMF

FAC

FEC

Undetermined

51(30)

60(35)

13(7.6)

16(9.4)

(P=0.6)

92%+6 95%+3 % 100%

(P=0.8)

79%+9  87%+5% 
82% +11%

(P=0.8)

72%+ 9 81%+7

80% +12

CT –RT Seq

RT after CT

Sandwich

RT alone

RT before CT

No RT

35(20.5)

94(55)

25(14.5)

2(1.2)

15(8.8

(P=0.01)

100%

64% + 6

63% + 13%

small number

RT

No RT

50 GY/25fx

45 Gy/20 fx

42,5 Gy/16fx

15(8.8)

76(44.4)

22(12.)

58(34)

(P=0.003)

66% +17 97%+ 2  100% 
95%+5%

(P=0.3)for RT

53% +18 70%+ 7

65% +16

86% + 6

RT gap

</= 7 days

> 7 days

107(68.5)

49(31.5)

(P=0.2)

94%+3 100% days

(p=0.9)

78%+5% 71% +11

Age

<50 years

>/=50 years

91(53.2)

80(46.8)
(P=0.3)

(P= 0.2)

91% + 3% 86% 
+ 5%

Distant metastasis occurred in 19 patients (11%) during the 
study period (mainly in bone and brain followed by liver and 
lung). One had simultaneous LRF and none of the remaining 18 
patients was recorded to have any subsequent local failure.

Distant Metastasis Free Survival was 82% + 5% at 5 years

DM FS was not statistically different for T stage, pathology 
type or grade (81%+6 for large T2 (5 cm) compared to 85%+5 

for T3, P=0.8) (IDC 83% + 4%, 100% for ILC, 100% for mixed and 
58%+25 for others, P=0.5) (grade 1, 100%, grade 2, 84% + 5%, 
grade 3, 75% +9, P=0.6) DM FS was also not statistically different 
for adjuvant chemotherapy or its type (73% +10 for no adjuvant 
chemotherapy compared to 83% + 5 for adjuvant chemotherapy, 
P=0.2) (CMF 79%+9, FAC 87%+5%, FEC 82% +11%, P=0.8)

Disease free Survival (DFS) at 5 years was 74% + 4% at 5 
years
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DFS at 5 years was not statistically different for age, T stage, 
number of nodes removed, pathology, grade or ER status. ( < 50 
years 73% + 4% compared to 74% + 5% for > 50 years, P=0.3) 
(75%+7 for T2 (5cm) compared to 76% +6 for T3, P=0.9) (77% 
+ 5% if number of nodes removed > 10 compared to 67% + 8% 
if > 10 nodes removed, P=0.4) (IDC 75% + 5%, 100% for ILC, 
58%+27 for mixed and 71% +17 for others, P=0.9) (grade 1, 
100%, grade 2, 80% + 5%, grade 3, 56% +11 P=0.09) (ER -ve 
77%+12, ER +ve 70% +7, ER unknown 75% +6% P=0.4)

DFS at 5 years was 59% +12 for no adjuvant chemotherapy 
compared to 79% + 5 for chemotherapy, (P=0.09 borderline 
significance) and best when chemotherapy given first before RT 
(100%) compared to RT during chemotherapy (64% + 6) or RT 
alone (63% + 13) (P=0.01) only 2 patients received RT before 
chemotherapy. 

DFS at 5 years was not significant for chemotherapy type, 
PMRT, or RT gap. (72%+ 9 for CMF, 81%+7 for FEC, 80% +12 for 
fec, P=0.8) (53% +18 no RT, 70%+ 7 for 200cgy/fr, 65% +16 for 
225 cgy/fr, 86% + 6 for 267/fraction, P value for fraction size 
0.3) (78%+5% gap < 7 days and 71% +11 if > 7 days, p=0.9) 

Overall Survival (OS) at 5 years was 89% + 3% 

OS was not statistically significant for age, T stage, Grade or 
adjuvant chemotherapy. (< 50 years 91% + 3% compared to 86% 
+ 5% for > 50 years, p= 0.2) (large T2 (5 cm) 88% +4% compared 
to 90% +4 for T3, P=0.7) (grade 1, 100%, grade 2, 91%+3, grade 
3, 84%+ 8, P=0.7) (90% + 3 with chemotherapy compared to 
84%+ 8 without chemotherapy, P=0.2)

Grade 3 acute skin reactions (moist desquamation) occurred 
in 15 patients, (13 of them received chest wall and supraclavicular 
and internal mammary fields). Of these 15 patients 12 (out of 
76 patients 16%) were treated under 50 Gy/25 fr. regimen, 
and 3 (out of 22 patients 14%) were treated under 45 Gy/20 
fr regimen and in none of 58 patients who used 42,5 Gy/16 fr. 
regimen. None of the patients developed grade 4 acute reactions 
(Figure 2).

 Figure 2: Distant Metastasis Free Survival.

Late lung toxicity (clinical radiation pneumonitis) was 
documented in 3 patients (2%). (2 out of the 76 patients who 

received 50 Gy/25 Fx regimen 2.6%, and 1 out of 22 patient who 
received 45 Gy/20 fr. regimen, 4.5%). Clinical progression was 
not documented for any of them. Late cardiac toxicity was not 
documented in any of the studied patients.

Late skin reactions occurred in 5 patients, 4 out of 58 who 
were treated under 42,5 Gy/16 fr. (7%) and 1 out of 76 who were 
treated under 50 Gy/25 fr. regimen (1.3%). Five patients (3%) 
developed second primary in our series, first patient had urinary 
bladder squamous cell carcinoma, second had non Hodgkin 
lymphoma diffuse large b-cell type right inguinal stage I, third 
had renal cell carcinoma and the fourth and fifth patients had 
contra lateral breast carcinoma. Second primary occurred in the 
first year of follow up in the first 2 patients and the fifth patient, 
and in 4th and 6th years of follow up in second and fourth 
patients respectively.

Discussion
The impact of PMRT was well established in the randomized 

clinical trials reported by Overgaard et al. [11,13]. In these 
studies, 135 premenopausal [11] and 132 postmenopausal [13] 
patients were having T3N0 tumors and were randomly assigned 
to adjuvant cyclophosphamide, methotrexate, and fluorouracil 
chemotherapy with and without PMRT. In these studies PMRT 
decreased the LRF rate from 17% to 3% in premenopausal 
patients and from 23% to 6% in postmenopausal patients. 
Moreover, PMRT significantly increased the OS rate from 70% 
to 82% in premenopausal patients but this increase was not 
significant in postmenopausal patients. 

However this impact of PMRT in T3N0 tumours was 
questioned in a number of retrospective studies. [17-19] The 
first trial [17] included 101 patients with T3N0 and found 
only 12% incidence of LRF. Taghian et al. [18] and Floyd et al. 
[19] analyzed charts of 313 and 70 patients with tumors 5 cm 
or larger, node negative respectively. The actuarial cumulative 
LRF was 7.1% at 10 years in the former and 7.6% at 5 years in 
the latter. The authors concluded that the risk of LRF in these 
patients is low and does not warrant the routine use of PMRT. 
They failed to identify significant prognostic factors for LRF 
apart from LVI in multivariate analysis in Floyd study.

Overgaard trials [11,13] were criticised for inadequate 
axillary LN dissection because an average of only seven LNs were 
removed with the possibility that some of the T3 N0 patients 
may have been found to be node positive if additional axillary 
LNs had been removed at surgery. Interestingly in Taghian et 
al. [18] study, contrary to this postulation, patients with 6 to 
9 LN removed had a lower LRF compared to those with more 
than or equal to 10 LN removed, 2.6% and 7.3% respectively. 
Only patients with 1 to 5 LN removed had high incidence of 
LRF (16.7%) however with 11.4% standard error and they 
constituted 3.8% only of the study group. These difference in 
LRF by number of LN removed were not statistically significant 
(Figure 3). 
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Figure 3: Disease Free Survival.

Tumor size was not significant prognostic factor for LRF in 
Taghian et al. (18), and Floyd et al. [19] studies with low LRF 
rates, however in their retrospective study on 1505 patients 
with T1-T2 node negative breast cancer patients treated 
with mastectomy and without PMRT, Truong et al. [20] found 
approximately 20 % incidence of LRF in T1-2N0 patients in 
the presence of grade 3 disease with LVI or grade 3 disease, T2 
tumours and no systemic therapy. So in their study, T stage was 
found significant prognostic factor predicting LRF in addition to 
grade, LVI and systemic therapy use.

In our study LRF FS at 5 years was not statistically different 
for T stage, multi-centricity, number of nodes removed, pathology 
type or grade. Unfortunately data for LVI were missing in the 
charts. The detrimental effect of these factors on LRF, if any, was 
masked by PMRT and thus cannot be assessed in our study since 
the majority of patients (91.2%) received PMRT. 

In our study five patients had LRF (3 in chest wall, 1 in 
supraclavicular nodes and 1 in IM nodes, none in the axilla) chest 
wall recurrence constituted (60%) of recurrences compared 
to (86% and 80%) in Taghian et al. [18], and Floyd et al. [19] 
studies respectively, the difference probably attributed to the 
differential effect of PMRT with higher percentage of chest wall 
compared to regional irradiation thus decreasing chest wall 
recurrences.

 Three out of the 15 patients who did not receive chest wall 
PMRT failed in chest wall (local failure rate 20%), and 1 out of 92 
who did not receive internal mammary field failed in this region 
(regional failure rate 1%) and 1 out of 59 who did not receive 
supraclavicular field failed in this region (regional failure rate 
1.7%) the latter received only chest wall RT. None of the five 
patients with LRF had RT to the site of failure (thus LRF rate 
after RT was 0%). However due to small number of patients who 
did not receive PMRT and small number of events, meaningful 
analysis regarding LRF is not possible. Moreover as inherent 
drawback of retrospective studies, the omission of PMRT for 
the patients was determined by patient or physician choice thus 
may have affected the results.

The 20% chest wall failure rate and the low failure rates 
at supraclavicular, internal mammary, and axillary areas 
without regional radiotherapy in our study (1.7%, 1%, and 0% 

respectively) justifies irradiating chest wall only without regional 
nodal areas and agree with The National Comprehensive Cancer 
Network (NCCN) v.1.2010 guidelines of PMRT to chest wall only 
in this subset of patients. This will thereby minimize the adverse 
effects of PMRT.

Overall Survival (OS) and Disease Free Survival (DFS) at 5 
years in our study group were 89% +/- 3% and 74% +/- 4% 
respectively, compared to 83% and 86% respectively in Floyd et 
al. group. The lower DFS in our group with notable lower LRF 
after PMRT is explained by higher distant metastasis rate 11% 
compared to 8.6% in Floyd’s stud. On comparing different tumor 
characteristics in the two groups, it seems that patients with LN 
removed less than 10 is higher in our study group compared to 
Floyd’s, 32% and 17 % respectively (Figure 4).

Figure 4: Overall Survival.

The higher 5 year OS in our group 89% compared to Floyd and 
Overgaard groups 83% and 82% respectively can be explained 
by the higher percentage of patients receiving adjuvant systemic 
treatment (82% received adjuvant chemotherapy and 61% 
received adjuvant hormonal treatment).

When comparing the 3 fractionation regimens used in this 
study group, all were associated with 0% LRF in irradiated 
areas. Grade 3 early skin reactions (moist desquamation) were 
0% in 42,5 Gy/16 fr. regimen compared to 16% and 14% in 50 
Gy/ 25 fr. and 45 Gy/20 fr. regimens respectively. This compares 
favourably with the rate of 10 to 15 % in Recht et al. study [22]. 
However late skin reactions were higher (7%) in 42,5 Gy/16 fr. 
regimen compared to 1.3% and 0% in 50 Gy/ 25 fr. and 45 Gy/20 
fr. regimens respectively. Late lung toxicity was documented in 
3 patients (2%) which matches well with incidence reported 
in Overmoyer et al. study [23], specially with the majority of 
patients receiving adjuvant chemotherapy or Nolvadex. Late 
cardiac toxicity was not documented in any of the studied 
patients, since high precision RT was not used in the treatment 
of these patients and IM field was used in 38% of patients, this 
more likely related to under estimation or poor documentation. 

Conclusion
This series demonstrates a high LRF rate of 20% among 

breast cancer patients with node-negative breast cancer with 
tumours 5 cm and larger after mastectomy, with or without 
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adjuvant systemic treatment and no PMRT compared to 0% 
for those who received PMRT. However this result cannot be 
conclusive due to small number of patients who did not receive 
PMRT and the inherent drawbacks of retrospective studies. No 
statistically significant risk factors for LRF were identified. The 
very low LRF rates without PMRT in the supraclavicular, internal 
mammary and axillary areas in our series support with-holding 
RT in these areas. 
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