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Are there biologic differences 
between male and female 
breast cancer explaining inferior 
outcome of men despite equal 
stage and treatment?!

Breast cancer is the most common can-
cer in women with a lifetime probability 
of one of seven according to Surveillance, 
Epidemiology, and End Results (SEER) 
program [13]. Due to the overwhelm-
ing relevance and frequency of this dis-
ease, current treatment of breast cancer 
in women is well defined and optimized. 
A comprehensive framework of guide-
lines for diagnosis and treatment exists 
for this entity [3, 12, 15, 31, 33], which is 
based on a large body of data from ran-
domized, controlled trials. Beneficial and 
adverse effects of standard treatment are 
well characterized [10, 35, 36]. In con-
trast, male breast cancer is a rare and of-
ten overlooked disease which represents 
<1% of all breast cancer cases [1]. Despite 
possible differences in pathogenesis, biol-
ogy and genetics between both sexes, the 
treatment strategies for male breast can-
cer have been extrapolated from the large 
body of knowledge for female breast can-
cer [7, 37].

However, recent studies using large 
cancer registries or multi-institutional 
databases have only marginally increased 
knowledge about breast cancer in men. It 
has been assumed that male breast can-
cer carried a worse prognosis compared to 
breast cancer in women [1, 9]. These dif-
ferences in prognosis have mainly been 
attributed to delays in diagnosis, higher 
stages and later ages associated with in-
creased co-morbidity rather than to dif-
ferences in tumor biology or to systemat-

ic differences in patterns of care between 
both groups [2, 9, 14].

Therefore, the aim of the present 
study was to analyze disease character-
istics and treatment strategies of male 
breast cancer in a single institution over 
the last 25 years. In this regard, prognosis 
in terms of overall survival (OS), disease-
free survival (DFS), and distant metasta-
sis-free survival (DMFS) as well as adverse 
effects of treatment were evaluated. Fur-
thermore, an estimated outcome was cal-
culated for a “virtually” matched pair co-
hort of women by the Adjuvant!Online® 
8.0 algorithm and compared to outcome 
of men in this series with no, same, and 
optimal adjuvant treatment from current 
point of view.

Patients and methods

Patient characteristics

To be included in this retrospective analy-
sis, the following conditions had to be ful-
filled: all men had to suffer from inva-
sive breast cancer curatively treated with 
(modified radical) mastectomy and post-
operative radiotherapy. Patients present-
ing with metastases, recurrences or sec-
ond cancers were excluded. Men fulfill-
ing these criteria were identified by the 
departmental database. Therefore, 21 out 
of an initial cohort of 61 patients were ex-
cluded due to the following reasons: pal-
liative treatment (n=9), no postoperative 

radiotherapy (n=7), recurrence (n=1) or 
second cancers (n=4). After discussing 
the intended analysis, the institutional re-
view board (ethics committee of our insti-
tution) had no objections (No. 395/2011A). 
Thus, 40 men—treated between 1982 and 
2007—fulfilled the conditions and were 
analyzed. The median age of the cohort 
was 62 years (range 35–80 years). Tumor 
stages of all patients were converted to the 
seventh edition of AJCC classification [6] 
for easier comparison of prognosis. Ac-
cording to tumor and nodal stages most 
patients were classified as AJCC stage II 
and IIIb. Details of patients’ characteris-
tics considering tumor and treatment-re-
lated factors are displayed in Tab. 1.

Surgery

A total of 37 patients (92.5%) were treated 
with a modified radical mastectomy, the 
remaining 3 patients underwent a simple 
mastectomy. No breast conserving sur-
geries were performed. Mastectomy pro-
vided clear margins in almost all patients 
(n=38). Only 2 patients were classified 
having microscopic residual tumor (R1). 
Thirty-seven men (92.5%) received an 
axillary lymphadenectomy and 3 patients 
a sentinel lymphadenectomy (7.5%). A 
mean of 13 lymph nodes (range 1–33) were 
removed, while four (range 0–24) were af-
fected. Of these patients, 65% (n=26) pre-
sented with pathologically confirmed pos-
itive lymph nodes (. Tab. 1).
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Radiotherapy

Postoperative radiotherapy to the chest 
wall was fractionated with single doses 
of 1.8–2.5 Gy to a median dose of 50 Gy 
(range 45–50.4 Gy) either with tangen-
tial photon fields (n=19) or by an elec-
tron beam rotational technique (n=21) as 
described elsewhere [19]. Eleven patients 
(27.5%) received an additional boost to 
the tumor region of median 10 Gy (range 
5–16 Gy). In 22 men (55%) regional lym-
phatics were included to a total dose of 
50 Gy (Tab. 1). Supra-/infraclavicular 
fossa (n=22) was treated by an anterior 
oblique field. Axillary nodes (n=8) were 
included in the supra-/infraclavicular 
field or tangential fields. Additional treat-
ment of parasternal nodes (n=19) was per-
formed using the mixed beam technique 
by extension of tangential fields and sub-
sequently irradiated by a smaller tangen-
tial field plus a separate anterior electron 
field. Acute toxicity (within 90 days) and 
late toxicity after 90 days was assessed us-
ing RTOG criteria [4].

Systemic treatment

Further adjuvant treatment consisted of 
chemotherapy in 22.5% of patients (n=9). 
Three different schedules were adminis-
tered: CMF (cyclophosphamide, metho-
trexate, 5-fluoruracil), (F)EC (5-fluor-
uracil, epirubicin, cisplatinum), TAC 
(docetaxel, adriamycin, cyclophospha-
mide). Adjuvant antihormonal thera-
py was given in 55% (n=22) of men and 
mainly performed with tamoxifen alone 
(n=17). A few patients received aromatase 
inhibitors (n=4) or a switch from tamoxi-
fen to an aromatase inhibitor (n=1).

Generating virtual matched 
pairs by Adjuvant!Online® 8.0

To compare outcome of men with that of 
women, an online calculator for overall 
survival of female breast cancer was em-
ployed (http://www.adjuvantonline.com). 
This evidence-based calculator was de-
veloped to evaluate benefits of receiving 
adjuvant therapy, i.e., chemotherapy, an-
tihormonal therapy, or both. The origins 
of Adjuvant!Online® 8.0 were San Anto-
nio Data Base, SEER database, and clin-

Tab. 1 Patients’ characteristics

Characteristic Value Percentage

Patients (n) 40 100

Age (years)   

Range 35–80  

Median 63  

pT stage (n)   

1 11 27.5

2 18 45.0

3 0 0.0

4 11 27.5

pN status (n)   

0 14 35.0

1 16 40.0

2 5 12.5

3 5 12.5

pR status (n)   

R0 38 95.0

R1 2 5.0

UICC stage   

0 0 0.0

I 5 12.5

IIA 11 27.5

IIB 10 25.0

IIIA 2 5.0

IIIB 12 30.0

IIIC 0 0.0

IV 0 0.0

Grading (n)   

I 0 0.0

II 23 57.5

III 12 30.0

Unknown 5 12.5

Hormone receptor expression (n)   

ER-positive 26 65.0

PR-positive 24 60.0

Negative 7 17.5

Unknown 7 17.5

cERB status (n)   

Positive 6 15.0

Negative 8 20.0

Unknown 26 65.0

Surgery of primary breast cancer (n)   

Simple mastectomy 3 7.5

Modified radical mastectomy 37 92.5

Adjuvant radiation treatment (n) 40 100.0

Median total chest wall dose in Gy (range) 50 (45–66.4)  

Lymph node irradiation to 50 Gy (n) 22 55.0

Supra-/infraclavicular fossa 22 55.0

Axillary nodes 9 22.5

Parasternal nodes 19 47.5

Adjuvant systemic treatment (n)   

Chemotherapy 9 22.5

Hormonal treatment 22 55.0
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ical trials as described elsewhere [32]. 
Matched pair survival data for female 
breast cancer patients were generated ac-
cording to patient characteristics defined 
by age, receptor status, grading, size of tu-
mor, and number of positive nodes. The 
10-year overall survival was calculated for 
no/same like men/optimal adjuvant treat-
ment.

Statistical analyses

OS, DFS, and DMFS were calculated us-
ing the Kaplan–Meier method from time 
of diagnosis [23]. Local failure was de-
fined as any recurrence of tumor in the ip-
silateral chest wall or in mastectomy scars. 
Recurrence at any other site was consid-
ered as distant failure (DMFS). Any event, 
i.e., local or distant failure, defined DFS.

Actuarial curves were compared by the 
two-tailed log-rank test. Statistical com-

parison of female matched pair survival 
data was performed with the paired t-test. 
A p value ≤0.05 was considered significant 
for both tests. The statistical analy sis was 
done with the software package PASW 
18.0 (SPSS Inc., Chicago, IL, USA).

Abstract · Zusammenfassung
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Are there biologic differences between male and female breast cancer explaining 
inferior outcome of men despite equal stage and treatment?!

Abstract
Background. Reasons for inferior outcome 
of male compared to female breast cancer 
are still under debate. Therefore, we retro-
spectively analyzed male breast cancer cases 
to figure out possible treatment- and gender-
related differences.
Patients and methods. A total of 40 men 
(median age 62 years) were curatively treat-
ed with mastectomy and postoperative ra-
diotherapy from 1982–2007. They present-
ed predominantly in stages II and IIIb. Post-
operative radiotherapy was applied with dos-
es of 1.8–2.5 Gy to a median of 50 Gy includ-
ing regional lymphatics in 22 patients. Adju-
vant systemic treatment consisted of chemo-
therapy (22.5%) and antihormonal treatment 

(55%). For reasons of comparison, we esti-
mated outcome of a virtual female matched 
cohort for no/equal to men/optimal adjuvant 
treatment with the Adjuvant!Online® 8.0 al-
gorithm.
Results. After a median follow-up of 
47    months, the estimated 5-year local control 
rate was 97%, disease-free and distant me-
tastasis-free survival rates reached 79% and 
82%, respectively. With update of survival da-
ta by tumor registry, mean overall surviv-
al reached 120 months with 5- and 10-year 
overall survival rates of 66% and 43%, respec-
tively. Predominant prognostic factor was T-
stage for overall survival (T1/2 vs. T4: >80% 
vs. 30%). The generated virtual matched co-

horts of women with equal characteristics 
reached superior 10-year-overall survival for 
no/equal to men/optimal adjuvant treatment 
with 55/59/68%.
Conclusion. Compared to historical and vir-
tual matched cohorts of women, male breast 
cancer patients had inferior outcome despite 
of equal stage and treatment which indicates 
that biological differences (of tumor or popu-
lation) may contribute to worse prognosis.

Keywords
Male breast cancer · Radiotherapy · 
Mastectomy · Adjuvant treatment

Bestehen biologische Unterschiede zwischen männlichem und weiblichem Brustkrebs, die das 
schlechtere Überleben von Männern trotz gleichen Stadiums und gleicher Behandlung erklären?!

Zusammenfassung
Hintergrund. Die Ursachen für eine schlech-
tere Prognose von Männern mit Brustkrebs 
verglichen mit Frauen sind noch nicht ab-
schließend geklärt. Wir analysierten daher 
retrospektiv männliche Brustkrebsfälle hin-
sichtlich möglicher behandlungs- und ge-
schlechtsbedingter Unterschiede.
Patienten und Methoden. Von 1982 bis 
2007 wurden 40 Patienten (medianes Alter 
62 Jahre) hauptsächlich im Stadium II und IIIb 
mit Mastektomie und postoperativer Bestrah-
lung (Einzeldosis 1,8–2,5 Gy, Gesamtdosis 
50 Gy) kurativ behandelt. Die Lymphabfluss-
wege wurden bei 22 Patienten eingeschlos-
sen. Die adjuvante Systemtherapie bestand 
aus Chemotherapie (22,5%) und/oder anti-
hormoneller Therapie (55%). Zur besseren 

Vergleichbarkeit berechneten wir das Über-
leben für eine virtuelle weibliche „Matched-
pair“-Gruppe mit keiner/gleicher/optimal-
er adjuvanter Therapie mit dem Programm 
Adjuvant!Online® 8.0.
Ergebnisse. Nach einem medianen Nach-
beobachtungszeitraum von 47  Monaten 
 erreichte die geschätzte 5-Jahres-Lokal-
kontrolle 97%, das krankheitsfreie Über-
leben 79% und das metastasenfreie Über-
leben 82%. Unter Hinzunahme der Über-
lebensdaten aus dem Tumorregister erreich-
te das mittlere Überleben 120 Monate und 
die geschätzte 5-/10-Jahres-Überlebensrate 
66% bzw. 43%. Prädominanter Prognosefak-
tor für das Gesamtüberleben war das T-Sta-
dium (T1/2 vs. T4: >80% vs. 30%). Die mit 

Adjuvant!Online® 8.0 ermittelten 10-Jahres-
Überlebensraten für Frauen mit gleicher Cha-
rakteristik und keiner/gleicher/optimaler ad-
juvanter Behandlung lagen über den Raten 
der Männer mit 55/59/68%.
Schlussfolgerung. Verglichen mit histo-
rischen und virtuell gematchten Kontrol-
len mit gleichen Tumorstadien und Behand-
lungen scheint das Überleben von Männern 
mit Brustkrebs trotzdem schlechter zu sein. 
Möglicherweise erklären biologische Unter-
schiede (von Tumor oder Population) diese 
Diskrepanz.

Schlüsselwörter
Männlicher Brustkrebs · Radiotherapie · 
Mastektomie · Adjuvante Therapie
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Results

Acute and late radiation toxicity

Radiation treatment was completed as 
planned in all patients. Higher graded 
acute toxicities did not occur. Acute radi-
ation dermatitis of grade 1 and 2 was de-
tected in 32.5% (n=13) and 45.0% (n=18) 
patients, respectively. Nine patients devel-
oped no acute side effects. Esophagitis of 
grade 1 was detected in 2 men receiving 
radiotherapy of supraclavicular fossa. Af-
ter a median follow-up of 47 months no 
late toxicity of G3+ was observed. Radia-
tion atrophy and moderate teleangiectasia 
were detected in 30.0% (n=12) and 7.5% 
(n=3) of patients, respectively. Radiation 
fibrosis of grade 1 was determined in 5% 
(n=2) of men.

Local control and survival figures

Local failure occurred in 1 patient result-
ing in an estimated 5-year local control 
rate of 96.2%. Local recurrence was treat-
ed by excision and adjuvant tamoxifen 
leading to no further evidence of disease 
in this man. At last follow-up, 8 patients 
experienced distant metastasis with pre-
dominance of bone (n=7). In 3 patients, 
bony lesions were combined with lung or 
liver metastases. One additional man ex-
perienced lung metastases only.

The estimated OS, DMFS, and DFS at 
5 years were 66%, 82%, and 79%, respec-

tively (. Fig. 1). The median follow-up of 
47 months applies for toxicity, informa-
tion on recurrences and metastases. In-
formation on overall survival was updat-
ed by the tumor registry of our Compre-
hensive Cancer Center. Therefore, mean 
overall survival reached 120 months with 
a median of 84 months. Estimated 10-year 
overall survival was 43%.

Subanalyses of factors potentially 
influencing overall survival (OS)

To further investigate relevance of tumor- 
and treatment-related factors on OS the 
following subanalyses were performed. 
Impact of T-stage on OS was signifi-
cant. Estimated 5-year OS for T1 and T2 
were 81.8% and 80.4%, respectively, ver-
sus 30.3% for T4 stages (. Fig. 2a). Pres-
ence of node-negative disease resulted in 
an estimated 5-year OS of 68.8% vs. 63.1% 
for node-positive breast cancer (p=0.08; 
. Fig. 2b). Given chemotherapy was as-
sociated with 100% 5-year OS compared 
to 58.2% without chemotherapy reach-
ing a trend with p=0.06 (. Fig. 2c). In 
contrast, administration of antihormon-
al treatment had no impact on OS with 
p=0.516 (. Fig. 2d).

Matched pairs by 
Adjuvant!Online® 8.0

To evaluate, whether male and female 
breast cancer had a similar outcome, 

matched pairs of males with virtual fe-
males were generated. The 10-year OS was 
calculated for the 40 male characteristics 
(defined by five items as described above) 
of this series with Adjuvant!Online® 8.0 in 
combination with two variables, i.e., adju-
vant chemotherapy and/or antihormon-
al therapy. We used three constellations of 
both variables: no adjuvant systemic treat-
ment, treatment as performed in this se-
ries, and optimal adjuvant treatment. For 
each characteristic (n=40) of this series, 
three rates depending on adjuvant thera-
py were generated. Mean 10-year OS for 
virtual women without adjuvant treat-
ment reached 55%, for virtual women 
with a treatment as performed in this male 
cohort 59% and for virtual women with 
optimal treatment 68%. Comparison of 
these OS rates by paired t-test was signif-
icant (p<0.001). Regarding the 10-year OS 
of our cohort with estimated 43%, same 
postulated treatment in women accord-
ing to Adjuvant!Online® 8.0 resulted in a 
16% better OS.

Discussion

The outcome of the present male cohort of 
breast cancer patients in terms of OS was 
inferior to women as expected from some 
literature data [14] and confirmed by our 
matched pairs with virtual women. The 
main reason for treatment failure was dis-
tant metastases. The main prognostic fac-
tor for DFS and OS was T-stage. Unlike in 
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larger series [1, 5, 11], the effect of T-stage 
was much more pronounced than the ef-
fect of nodal status. We only observed a 
trend toward inferior outcome for node-
positive men. However, lower impact of 
nodal stage might also be caused by low 
number (35%) of node-negative men. 
Possibly due to anatomical differences in 
men, larger tumors tend to metastasize 
more frequently directly by a hemato-
genic pathway [22]. The relevance of con-
trol of micrometastases is further empha-
sized by the fact that given chemothera-
py was a strong positive prognosticator in 
this group.

This historical cohort was definitely 
undertreated when current state-of-the-
art adjuvant treatment for breast cancer 
is used as a measure for optimal thera-
py [3, 12, 15, 31, 33]. But the 25% inferior 

survival of men (43% versus 68%) in this 
series compared to women with optimal 
treatment in randomized trials according 
to the Adjuvant!Online® 8.0 algorithm 
might not only be attributable to subop-
timal adjuvant treatment as further indi-
cated by the fact that there was a differ-
ence of 12% in survival between the sexes 
with same adjuvant treatment. However, 
this comparison has to be used with cau-
tion since direct statistical comparison of 
real matched pairs was not available. Fur-
thermore, all adjuvant assessment tools 
for prognosis including Adjuvant!Online®, 
the St Gallen Consensus, Oncotype DX®, 
and MammaPrint® have limitations [29]. 
Consideration of biological markers like 
Her2-neu, Mitotic Index, and Ki67 were 
not possible leading to an overestima-
tion of survival in patients <40 years old 

[18]. But, only 1 patient was <40 years 
in this series, limiting the possible rele-
vance of this confounder. Another limi-
tation of the comparison is the given ra-
diotherapy in all male patients, while ra-
diotherapy is not taken into consideration 
in Adjuvant!Online®. However, as all of 
our male patients had standard indica-
tion for radiotherapy, treatment without 
radiation in the respective female groups 
would have to be rated as undertreatment 
and would suggest a worse outcome of the 
female comparison. As Adjuvant!Online® 
comprises randomized data published 
from the early 1970s [16, 17, 32] to the pres-
ent, the time period of this study is com-
pletely matched compensating for poten-
tial influence of historical radiation treat-
ment techniques which could be associat-
ed with increased cardiotoxicity.

A population-based comparison of 
SEER data also demonstrated superior 
survival of 10% for women with breast 
cancer compared to men [1]. These SEER 
data may reflect differences in pattern of 
care between men and women, but it may 
also point to systematic and relevant bio-
logical differences between both groups. 
A recently published matched pair analy-
sis from Sweden further corroborates this 
theory with a 14% inferior survival in men 
[28]. But, radiation treatment was signifi-
cantly less often delivered in male pa-
tients. Therefore, the current series clear-
ly substantiates that even with maximal 
local treatment (all patients received mas-
tectomy and radiotherapy) outcome of 
men with breast cancer is inferior com-
pared to virtual matched women treated 
in randomized trials. We first used the evi-
dence-based calculator Adjuvant!Online® 
8.0 for comparison of survival of men and 
women with breast cancer. Even consider-
ing the known limitations of such a tool, 
the fact that calculated OS of women of 
same stage and treatment was clearly su-
perior compared to men and the predom-
inant influence of T-stage point to more 
aggressive tumor biology or other biolog-
ical differences between the two groups.

Recent studies documented improved 
survival rates over recent decades for both 
male and female breast cancer, but prog-
ress for men has lagged behind that for 
women [1]. In this series, the same ef-
fect was seen mainly attributable to appli-

0 12 24 36 48 60
Months

0 12 24 36 48 60
Months

0 12 24 36 48 60
Months

0 12 24 36 48 60
Months

100

80

60

40

20

0

O
ve

ra
ll 

su
rv

iv
al

 [%
]

Tumour stage

Adjuvant chemotherapy

Nodal stage

Adjuvant hormonal treatment (AHT)

T2

T1

T4

N0

N1

with chemotherapy

without chemotherapy without
AHT

with AHT

p=0.08

p=0.52p=0.06

T1 vs. T4, p=0.04
T2 vs. T4, p=0.01

100

80

60

40

20

0

O
ve

ra
ll 

su
rv

iv
al

 [%
]

100

80

60

40

20

0

O
ve

ra
ll 

su
rv

iv
al

 [%
]

100

80

60

40

20

0

O
ve

ra
ll 

su
rv

iv
al

 [%
]

a b

c d

Fig. 2 8 Relevance of tumor- and treatment-related factors on overall survival (OS). Five-year OS rates 
were estimated using Kaplan–Meier method. a Lower T-stage was associated with superior surviv-
al (T1: 81.8%, T2: 80.4% vs. T4:30.3%; p<0.05), while b node-negativity reached only a trend to bet-
ter outcome (pN0: 68.8% vs. pN+: 63.1%; p=0.08). c Regarding treatment related factors, there was 
a trend to improved overall survival at 5 years for adjuvant chemotherapy (100% vs. 58.2%; p=0.06). 
d Adjuvant antihormonal treatment (AHT) had no impact on overall survival with 60.4% vs. 71.1% 
(p=0.516)
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cation of chemotherapy which predomi-
nately was administered in the last decade. 
An additional reason for slower increase 
of survival figures or different biological 
features in men could be a limited bene-
fit from antihormonal treatment [8, 30]. 
Thus, it is uncertain whether hormone re-
ceptor positivity has the same prognostic 
implication in male as in the female dis-
ease [27, 37].

In female breast cancer, durable local 
control is the precondition for long-term 
survival and leads to a reduction of distant 
metastases [34]. Excellent local control in 
men was achieved in this intermediate to 
high-risk population comparable to other 
trials of both genders [25, 26, 38]. More-
over, local treatment was as well tolerat-
ed as in women [1, 20, 21]. Therefore, in-
tensification of systemic treatment is a vi-
able option to further increase cure rates 
for men.

Conclusion

Compared to historical and virtual 
matched cohorts of women our male 
breast cancer patients had inferior out-
come suggesting that not only under-
treatment, but also biological differenc-
es either of tumor or of population may 
contribute to the worse prognosis. This 
assumption is supported by the predom-
inant impact of T-stage on prognosis, 
while nodal stage did influence outcome 
to a much lesser extent and the limited 
effect of adjuvant endocrine therapy. It is 
unclear whether inferior prognosis could 
be completely compensated by the indi-
cated more frequent use of chemother-
apy. Therefore, further treatment- and 
outcome-related investigations includ-
ing multi-institutional clinical trials are 
necessary [24].
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