
Abstract. Background: The well-characterized tubular-type
of breast tumors is classified as low-risk breast cancer. Patients
and Methods: We report on the results of a retrospective
analysis on clinical and biological features of 248 tubular
breast tumors including follow-up and treatment data from two
German series of 21,065 breast cancer cases. The majority of
tumors were stage I or stage II, ER- and PR-positive and c-
erbB2-negative with a 5-year survival-rate of 96.3%. 51.3% of
patients received hormonal treatment, 75.5% had post-
operative radiotherapy and 11.8% were treated with a
chemotherapeutical regimen. Conclusion: Our retrospective
analysis showed no treatment benefit for either anti-hormonal
or chemotherapeutical regimens. Post-operative radiotherapy,
however, improved the survival rate of patients with tubular
carcinoma (log-rank=5, p=0.025). Our data suggest that post-
operative radiotherapy is an important treatment to prolong
survival for patients suffering from tubular breast cancer.

Breast cancer is one of the leading cancer entities in the
world (1-3). Breast cancer is a complex disease and multiple

factors need to be considered for treatment decision which
is mainly based on TNM classification. In addition,
histological and biological characteristics like estrogen
receptor (ER), progesterone receptor (PR), c-erbB2 (HER2)
expression, histological tumor type and age at diagnosis are
considered for diagnosis of breast cancer, prediction of
disease outcome, assistance in treatment decisions and
information about tumor etiology and tumor progression.

However, the clinical impact of the histological
classification (4-7) is open to discussion. We (8) and others
(6-13) have shown that sub-categorization of an invasive
breast cancer as either lobular or ductal subtype does not
predict survival or recurrence differently. The WHO
classification defined different invasive histological subtypes
(N=31 with different codes ICD-O:nnnn/3), including the
well-characterized tubular type (ICD-O:8211/3) (14-26),
which is classified as low-risk breast cancer (16, 26-29).
Herein, we report on results of a retrospective analysis on
clinical and biological features of tubular breast cancer
extracted from two large breast cancer cohorts from
Germany and confirm their good prognosis particularly with
respect to overall survival and disease free survival as well
as the beneficial response to post-operative radiotherapy.

Materials and Methods

Patients. We analyzed clinical and histological data of two large
anonymized retrospective breast cancer cohorts from Onkologischer
Schwerpunkt Stuttgart e.V. (Stuttgart cohort) and Pathologie
Hamburg-West (Hamburg cohort), respectively. The data were
matched for the vital status of the patient as either alive (0) or dead
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(1). In total, 248 cases of tubular subtype were identified from the
pathological reports defined as >90% predominant tubules
composed as single epithelial cell layer enclosing a clear lumen (6).
Synchronous (bilateral carcinoma), metachronous (second breast
cancer) or multi-focal breast cancer with at least one non-tubular
component were excluded from our study.

Stuttgart cohort. Between 01.01.1989 and 31.12.2008 16,330
invasive breast cancer patients were registered from 13 surgical and
gynecological departments. The histological diagnosis was carried
out by 5 different Departments of Pathology. Therefore, no
reviewing of the histologic diagnosis was possible (contrarily to the
Hamburg collective). Additionally, clinical data were available from
the OSP database (8). Written informed consent was given by
patients for data analysis. Reported variables were: T, N, M, stage,
L, V, following TNM classification rules (TNM editions 4 to 7), ER-
, PR-receptor status, and c-erbB2 (Table I). ER and PR negative or
positive was defined as Remmele Score 0 and 1 or >1, respectively
(30). All G3 cases of tubular breast cancer (N=3, 1,7%) were
classified as erroneous diagnosis (6). In some cases, steroid receptor
status was assessed by the charcoal dextran method (31). c-erbB2
was evaluated from the year 2001 onwards by immunohistochemical
methods. Membrane c-erbB2 staining was graded from 0-3 and a
score 0-2 was considered as negative and score 3 as positive.
Therapy regimen from each patient was reported (ablation,
irradiation, anti-hormonal treatment and/or chemotherapy were
classified as yes,no, or not available). The vital status was assessed
annually (date of last follow up was 2008).

Hamburg cohort. The Hamburg cohort included 4735 invasive
breast cancer patients diagnosed between 01.01.1995 and
31.10.2007. All cases were characterized by the same Department
of Pathology. All cases were reviewed by at least two pathologists.
Written informed consent was given by all patients. All reported
variables were as mentioned above in the Stuttgart cohort: T, N, M,
stage, L, ER, PR and c-erbB2 (Table II). However, no data on
therapy regimens were available.

Statistics. All data were analyzed using R version 2.15.0 (32).
Ordinal data were compared by Fisher’s exact test or Chi-Square
test. For numeric data we used Student’s t-test. Survival analysis
was done using Kaplan Meier statistic for univariate analysis.
Multivariate analysis was performed with Cox regression system.
Statistical differences were considered to be significant for p<0.05
and highly significant for p<0.001.

Results

Clinical and histopathological data. 
Stuttgart cohort. Most of all 16,330 cases were stage II, T2
and pN0 (Table I). Survival data of 5-year survival was
79.3% (95% CI interval 78.6%-80%, patients at risk=8,269)
(Table III). 28.4 % patients died within the time of follow-up
(either by cancer or other causes). 

Within all cases, 213 patients were classified as tubular
carcinoma (ICD-O: 8211/3, Table I). 24 cases were excluded,
because of synchronous or metachronous, multi-centric, multi-
focal or bilateral tubular carcinoma with an additional non-
tubular component. Therefore, 189 pure tubular breast cancers

were identified. One case of a bilateral pure tubular breast
cancer was observed. Mean follow-up was 6.24 years
(SD=4.3, median=6.95) for the entire breast cancer population.
The mean follow-up for tubular carcinoma patients was 6.27
years (SD=4.0, median=6.1). This difference was not
statistically significant. Pure tubular invasive carcinoma
patients were approximately 2 years younger than patients
with non-tubular breast cancer (p<0.0001, Table I). Tubular
carcinomas are highly significantly related to low T stage (pT1
or pT2) (p<<0.0001) and N0 (p<<0.0001) and M0
(p=0.0015) status when compared with the entire breast
cancer population. Lymphatic vessel invasion (L1) was found
in 3/37 cases with pure tubular carcinoma (8.1%).
Carcinomatous blood vessel invasion (V1) was not observed
in any pure tubular carcinoma patient, whereas in the entire
cohort (n=3615, patients in which the L status was reported)
positive lymphatic vessel invasion was reported for 1,694
cases (46.6%). Carcinomatous angiosis was described in 160
cases (6.2%). Differences were highly significant for
lymphatic vessel invasion (p=0.0000024) but not significant
for the angiosis carcinomatosa (p=0.26), probably due to low
frequency of reported V status. We considered tubular breast
cancer classified as grading G3 as diagnostic error (3, 1.7%)
(Table I).

Twenty-one (11.3%) patients with a tubular breast cancer
had died during the time of follow-up. Comparing pure
tubular carcinoma with those composed of synchron or
metachron breast cancer of non-tubular type, they differed
significantly with regard to overall survival (log rank
test=7.7, p=0.022). In the group of non-tubular carcinoma,
28.4% patients died. Survival rates differed with high
significance (p<0.0001) (Table I).

Hamburg cohort. From 4,735 patients, we classified 72 as
tubular carcinoma cases. 10 were excluded by the same
criteria as in the Stuttgart cohort (Table II). No bilateral
tubular breast cancer was observed. Out of the 62 pure
tubular carcinomas 3 (5.3%) died within the time of follow-
up either by tumor-related causes or unknown causes. Most
cases were T1, pN0. Stage could not be defined because of
missing metastatic status. A higher frequency of T1 cases
was reported in the Hamburg cohort than in the Stuttgart
cohort (64.1% versus 46.1% pT, respectively) (p<<0.00001).
This may lead to an increased 5-year survival of non-tubular
breast cancer patients of the Hamburg cohort than the
Stuttgart cohort, 90.9 % versus 78.3%, respectively. There
was an evident correlation of diagnosis of tubular carcinoma
with a low T value as in Stuttgart cohort. Nodal status and
frequency of G1 or G2 within the Hamburg cohort did not
differ from the Stuttgart cohort (Table II). L and V data were
not available. There was no difference in mean age between
tubular and non-tubular breast cancer patients (Table II),
contrarily to the Stuttgart collective.
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Table I. Clinicopathological characteristics of tubular carcinoma (Stuttgart cohort) in comparison to all breast cancer types. Bilateral tubular
carcinoma or multifocal invasive carcinoma with only one tubular part as well as each metachronous breast cancer with one non-tubular component
were been considered.

Variable Tubular type All breast cancer patients p-Value
n (%) n (%)

n 213 (100) 16330 (100) 0.218
Secondary (all types) 40 (18.8) 3741 (22.9)
Tertiary (all types) 12 (5.6) 1039 (6.4)
Secondary (non-tubular) 21 (9.9)
Tertiary (non-tubular) 6 (2.8)
Pure tubular carcinoma (ICDO 8211/3) 189 (100)

Dead 21 (11.3) 4639 (28.4) <0.0001
Missing value 11

Stage <0.0001
I 145 (83.4) 4999 (39.5)
II 22 (12.6) 6625 (47.1)
III 5 (2.9) 1837 (13.1)
IV 2 (1.1) 610 (4.3)
Missing 6 2059

T
I 168 (89.8) 7122 (46.1) <0.0001
II 16 (8.6) 6325 (40.8)
III 1 (0.5) 913 (5.9)
IV 2 (1.1) 1134 (7.2)
Missing 2 634

N
0 162 (88.5) 8862 (58.5) <0.0001
1 19 (10.4) 4931 (32.5)
2 0 (0) 1041 (6.9)
3 2 (1.1) 313 (2.1)
Missing 6 981

M
0 172 (98.8) 13844 (94.3) 0.015
1 2 (1.2) 842 (5.7)
Missing 15 1442

G 
1 148 (81.3) 1417 (9.5) <0.0001
2 31 (17.0) 9763 (65.3)
3 3 (1.7) 3763 (25.2)
Missing 7 1185

ER
Negative 12 (7.1) 3457 (24.8) <0.0001
Positive 156 (92.9) 10499 (75.2)
Missing 21 2172

PR
Negative 32 (19.2) 4631 (33.3) 0.00016
Positive 135 (80.8) 9274 (66.7)
Missing 19 2223

c-erbB2
Score 0-2 57 (96.6) 4574 (84.5) 0.0048
Score 3 2 (3.4) 836 (15.5)
Missing 130 10718

Age Years
Mean 58.12 59.8 <0.0001
SD 11.37 13.3
Median 58.99 59.7
Range 24.99-83.1 18.2-100.4

Follow up
Mean 6.76 6.24 0.10
SD 4.31 4.73
Median 6.62 5.16
Range 0-19.2 0-19.82



Biological disease modifier in tubular carcinoma. In both
cohorts, expression of ER, PR and c-erbB2 was significantly
related to the histological type of pure tubular carcinoma.

Within the Stuttgart cohort, amongst 189 pure tubular
carcinomas with available records on ER, PR, and c-erbB2
status, the most (148, 79.6%) were ER+/PR+ (Table I). None
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Table II. Clinicopathological characteristics of tubular carcinoma (Hamburg cohort) in comparison of all breast cancer types. Stage is not included
due to missing M status.

Variable Tubular type All breast cancer types p-Value
n (%) n (%) n (%)

n 72 4735 1
Synchron non-tubular 10 (19.0) 775 (16.4)
Tubular 2
Metachron Not available Not available
Pure tubular carcinoma 62

Dead 3 (4.8) 505 (14.3)
Missing 0 1194

Stage Not available Not available 
T

I 59 (96.7) 2680 (64.1) <0.0001
II 2 (3.3) 1292 (30.9)
III 0 159 (3.8)
IV 0 50 (1.2)
Missing 1 554

N
N0 49 (94.2) 2425 (61.7) 0.0004
N1 3 (5.8) 1229 (31.3)
N2 0 177 (4.5)
N3 0 97 (2.5)
Missing 10 518

M
M0 62 275 (95.5) Many missing values
M1 0 13 (4.5)
Missing 0 4446

G
G1 60 (96.8) 859 (18.4) <0.0001
G2 2 (3.2) 2425 (51.9)
G3 0 1377 (29.5)
Missing 0 12

ER
Negative 0 892 (19.8) 0.0002
Positive 61 (100) 3616 (80.2)
Missing 1 165

PR
Negative 0 1231 (27.33) 0.00005
Positive 59 (100) 3278 (72.7.7)
Missing 3 164

c-erbB2
Score 0-2 53 (100) 3345 (86.4) 0.0025
Score 3 0 528 (13.6)
Missing 9 800

Age Years
Mean 61.0 59.20 0.085
SD 10.02 12.04
Median 61.0 59.60
Range 42-83 23.4-95.7

Follow up
Mean 5.9 5.41 0.62
SD 1.7 2.59
Median 5.4 4.85
Range 3.8-11.2 0.08-12.9



of these tumors showed a c-erbB2 score of 3. Matching to
these data, 62 patients of the Hamburg cohort with available
data, around 90% of the pure tubular carcinoma group were
ER+/PR+/c-erbB2-. Furthermore, there were no triple-
negative tumors.

Synchronous and metachronous breast cancer cases in the
tubular carcinoma cohort. In the Stuttgart cohort of tubular
breast carcinoma the frequency of a second non-tubular
metachronous breast tumor was 9.9% (21/213) and 2.8%
(6/213) for a tertiary metachronous breast tumor (see Table
I). The frequency of metachronous invasive breast cancer (all
types) was 18.8% (40/213) for a secondary, and 5.6%
(12/213) for a tertiary invasive breast cancer. In the entire
cohort, second metachronous or synchronous breast cancer
occured at 22.9% (3.741/16.330), and tertiary breast cancer
at 6.4% (1.039/16.330) (Table I). The frequency of secondary
or tertiary breast cancer in the tubular breast cancer group
and in the whole breast cancer group was therefore not
different (p=0.378). In the Hamburg cohort the frequency of
non-tubular metachronous invasive breast cancer was
unknown. The frequency of multi-focal breast cancer was
12/72 (16.7%) (Table II).

Univariate and multivariate prognostic factors for tubular
breast cancer. The prognosis of patients with tubular
carcinoma was excellent (Table III, Figure 1). The 5-year
survival rate of these patients is similar to women without

breast cancer of the same age (60 years of age) with 96.4%
and 96.9%, respectively (Table III). Grading, pT and pN were
weak univariate predictors of disease outcome (log-
rank=10.6, p=0.0056; log-rank=7.5, p=0.056 and log-
rank=3.6, p=0.057, respectively). Neither ER, PR, nor c-
erbB2 status predicted disease outcome (log-rank=2.7,
p=0.103; log-rank=0, p=0.85 and log-rank=2.5, p=0.114,
respectively) in a multivariate Cox regression analysis (Table
IV). Age showed an additional univariate prognostic trend
factor (Table IV) (log-rank 3.0, p=0.085). Survival rates (1-,
3-, 5-, 10-, 15-year) of German women with an average age
of 60 years were 99.5%, 98.3%, 96.9%, 92.6% and 85.6%,
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Table III. Survival data. Patients with bilateral carcinoma and multi-centric carcinomas (one type non-tubular) were not included in the survival
analysis. The survival of a female (without breast cancer) was calculated by the German life table of 2006 (33). The Stuttgart cohort is representative
for all breast cancer patients in the Stuttgart region. The Hamburg cohort is not representative for all breast cancer patients in the Hamburg region.
Therefore, the survival data of the Hamburg cohort are biased.

Survival Survival SD CI Interval Patients Survival of a 
(%) 95% at risk 60-year-old female 

Tubular carcinoma 
1-year 100 99.5
3-year 100 98.3
5-year 96.3 0.015 93.4-99.3 145 96.9
10-year 79.1 0.044 71.0-88.2 46 92.6
15-year 73.1 0.058 62.7-85.3 25 85.6

Survival (Stuttgart non-tubular breast cancer cohort)
1-year 97.0 0.001 96.8-97.3 14139 99.5
3-year 88.1 0.0027 87.6-88.7 11050 98.3
5-year 79.3 0.0036 78.6-80 8269 96.9
10-year 62.7 0.005 61.7-63.6 3619 92.6
15-year 49.6 0.007 48.3-51.0 942 85.6

Survival (Hamburg non-tubular breast cancer cohort)
1-year 93.0 0.004 92.3-93.8 3211 99.5
3-year 91.9 0.004 91.1-92.7 2712 98.3
5-year 90.0 0.004 89.9-90.8 1618 96.9
10-year 79.6 0.012 77.1-82.1 284 92.6
15-year 67.6 0.42 56.9-76.2 22 85.6

Table IV. Multivariate prognosis factors for invasive tubular carcinoma.
Hamburg and Stuttgart data merged. Cerb2 data are excluded due to
missing values. The ER classification was excluded as <10% of tubular
breast cancer were ER-. The M classification was excluded because only
very few cases are M1.

Variable Coeff RR 95% z p-Value
(relative risk) CI-interval

T 0.137 1.146 0.464-2.831 0.296 0.767
N 0.376 1.457 0.328-6.476 0.494 0.621
G 0.417 1.518 0.62-3.716 0.913 0.361
PR 1.027 2.793 0.356-21.987 0.977 0.328
Age (>60) 0.664 1.942 0.73-5.165 1.329 0.184

Excluded variables: ER, CerbB2, M.



respectively (27). The odds ratios for 1-, 3-, 5-, 10- or 15-year
survival for tubular carcinoma patients compared to the aged-
adjusted cohort of women (whole population) were 1.0, 0.98
1.01 1.17 1.89, respectively. Cox regression analysis for
tubular carcinoma showed no multivariate predictor of
survival (Table IV).

Treatment of patients with tubular breast cancer (available
only for Stuttgart cohort). As shown in Table V, 12 cases of
ablatio mammae (12/60, 20.0%) were documented in our
study. More than half of the patients with tubular carcinoma
(51.3%) received anti-hormonal therapy, mostly tamoxifen
(87/97, 89.6%). Anti-hormonal treatment did not predict a
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Figure 1. Kaplan-Meier survival analysis for the comparison of ductal/lobular breast cancer and tubular breast cancer (Stuttgart cohort only). All
cases of tubular carcinomas were included.

Figure 2. Kaplan-Meier analysis of tubular breast cancer with and without anti-hormonal treatment. All multifocal carcinomas, metachronic or
synchronic breast cancer with one non-tubular type were excluded (Stuttgart cohort-only, log-rank=0.5, p=0.46).



better disease outcome (Figure 2, log-rank=0.5, p=0.46). The
frequency of anti-hormonal treatment was not different
between cases diagnosed before or after the year 2000
(p=0.151).

Among 22 patients treated with chemotherapy, 12 were
treated with anthracyline, and 7 containing CMF regimens.

There was no survival benefit for patients who received
chemotherapy compared to patients without any
chemotherapeutical treatment (log rank test=1.2, p=0.24)
(Figure 3). All treatment options were analyzed without
consideration of a second treatment modality. Comparison of
chemotherapeutical treatments of invasive tubular carcinoma
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Figure 3. Kaplan-Meier analysis of tubular breast cancer with and without chemotherapy. All multifocal carcinomas, metachronic or synchronic
breast cancer with one-non-tubular type were excluded (Stuttgart cohort-only, log-rank=1.2, p=0.24).

Figure 4. Kaplan-Meier analysis of tubular breast cancer with and without irradiation. All multifocal carcinomas, metachronic or synchronic breast
cancer with one non-tubular type were excluded (Stuttgart cohort-only, log-rank=4.4, p=0.035).



cases diagnosed before and after 2000 showed a less frequent
use of chemotherapy after 2000 (p=0.019).

Comparing stage I and ER+ with chemotherapeutical and
anti-hormonal treatment patients with stage I and ER+
patients without these treatments showed no benefit (n=72,
log rank=0.5, p=0.619) (Figure 3).

Breast irradiation was carried out in 114 patients (75.5%,
151 patients with available data). The number of patients
treated with post-operative irradiation showed no differences
before and after 2000 (68.7% versus 77.4%, F=0.027,
p=0.870). The 10-year survival was 85.9% (95% CI interval
76.2%-96.9%) in the irradiated population versus 76.3%
(95% CI interval 58-1%) in the non-irradiated group (log
rank test=4.4, p=0.035). This difference showed a significant
better survival for patients in the irradiated group (Figure 4).
In multivariate analysis with all three treatment modalities a
benefit was found only for irradiation (coef=–2.94, z=–3.10,
p=0.0033). Anti-hormonal treatment and the use of
chemotherapy showed no survival benefit (for anti-hormonal
treatment coef=1.21, z=2.23, p=0,026 and coef=1.48,
z=2.43, p=0.015 for chemotherapy). These data are age-
adjusted. In addition, we could not find a statistical
difference in the frequency of irradiation of patients aged
below and over 60 years (73.4% versus 66.3%, F=2.34,
p=0.126). 

Discussion

We report on a large retrospective cohort of tubular breast
cancer cases (pure cases) extracted from the total of 21,065
breast cancer cases from two German registries. In these
registries 1.2%, respectively 1.3% of all patients were
diagnosed with this sub-type (ICDO: 8211/3), respectively.
These frequencies are in line with those of McBoyle et al.
(15), Holland and coworkers (17), and Tavassoli and Devilee
(33). Both patient cohorts showed similar pathological
characteristics. Most tubular carcinoma were pT1 (more than
80%), N0, and G1. The frequency of T1, G1, and N0
significantly differed from ductal or lobular invasive breast
tumors from which we conclude that pT (>pT2) or pN
(>pN1) classifications are infrequent in tubular carcinoma.
Frequencies of N1 tubular carcinoma cases were 5.8% and
12.3% in our cohorts and are in line with those of Zandrino
et al. (20) and Cabral and coworkers (18). Moreover, in line
with this observation is that the frequency of L1 and V1
classifications are extremely low (8.1% for L1 and 0% for
V1 compared with 46.6% L1 and 6.3% V1 in the non-tubular
breast cancer set). Seemingly, tubular breast cancers do, or
only rarely progress beyond T2 and rarely invade lymphatic
vessels and never capillaries. In both study populations,
tubular carcinoma was ER+/PR+/c-erbB2- (score <3) and
this finding is in line with data of Brandt et al. (22). The rate
of erroneous diagnosis of tubular breast cancer can be
estimated as 1.7% (in the Stuttgart cohort). 

Our data confirm the published finding of an excellent
prognosis of invasive tubular carcinoma (23, 25, 26, 27, 28).
Overall 5-year survival of all breast cancer patients in our
non-tubular cohort was approximately 80% and similar to
that reported by others (34), where the 5-year survival ranged
between 74 and 83%. In patients with tubular carcinoma
however the observed survival rate was much higher (96.37%
for the Stuttgart cohort) which is in line with the reported
frequency of 88% and 94% by Winchester et al. (16).

Interestingly, the mortality of tubular carcinoma patients
increased by about 12% after 15 years post-diagnosis when
compared to female German population age-matched to 60
years (79.1% vs. 92.6%, odds ratio of 1.89) (Table III) which
may be explained by the occurrence of non-tubular breast
cancer or other malignancies in patients originally diagnosed
with tubular carcinoma. Yet we were unable to predict the
(rare) cases of death in the group of tubular breast cancer by
a Cox regression model (Table IV) by use of the
conventional variables used for staging in breast cancer.

Our study supports the notion of tubular carcinoma being
a specified entity of invasive breast cancer with excellent
prognosis and clear biological features (25, 27). However,
this favorable prognosis holds only for patients without
secondary breast cancer (either synchron or metachron) of a
non-tubular histology. The likelihood to develop a secondary
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Table V. Treatment conditions in tubular carcinoma. *In 116 cases no
further specification of the surgical treatment was given. **including
six cases with switching therapy.

Variable Stuttgart cohort p-Value (log-rank 
n (%) test for 
n=189 treatment benefit)

Surgical treatment*
BET 61 (83.6%) p-Value=0.373 (BET 
Ablatio 12 (16.4%) versus ablation)
No specification 116

Hormone treatment
No 92 (48.7%) p-Value=0.46
Yes 97 (51.3%)
Tamoxifen** 87
Aromatase inhibitors 16
No specification 0

Irradiation
No 52 (27.5%) p-Value=0.0248
Yes 137 (72.5%)
No specification 0

Chemotherapy
No 165 (87.3%) p-Value=0.38
Yes 24 (12.7%)
CMF 6
Anthracyclin-containing regimen 17
No specification 1 



or tertiary breast cancer (either tubular or non-tubular), given
the first breast cancer is a pure tubular one, is similar to that
of patients with non-tubular carcinoma (18.8% and 22.9%,
respectively) (Table I).

What are the clinical impacts of classifying a breast cancer as
tubular? There are three established treatment options for
invasive breast cancer: surgery (breast conserving or
ablation), drug treatment (anti-hormonal and/or chemo-
therapeutical), and radiation. Our data do not support the
benefit of chemotherapy or anti-hormonal therapy (Figures 2
and 3). However, irradiation is a significant univariate and
multivariate indicator for better long-term survival (Figure 4)
with a 10 year survival gain of 10.4% (p=0.035). This finding
is in line with very recent data of Li and coworkers (28).
Lumpectomy with radiation versus lumpectomy without
radiation demonstrates a 5% benefit for the use of radiation.
Hansen and coworkers (29) demonstrate, also very recently,
that radiotherapy has a significant impact on relapse-free
survival in patients with breast-conserving surgery for tubular
carcinoma (five-year relapse-free survival with radiotherapy
100 and 89% without radiotherapy). Sullivan and coworkers
(21) found that radiotherapy reduces the incidence of local
failure. Our data (Cox regression analysis with radiotherapy,
chemotherapy and anti-hormonal treatment) argue in favour
of a treatment benefit with respect to the OS (z=–3.10;
p=0.0019 ) and RFS (z=–2.51; p=0.012). In patients > 65
years the benefit for radiotherapy could be confirmed with
respect to OS ((z=–1.96; p=0,05)), but not for RFS
(z=–0.135; p=0.18).Therefore, at the time of writing this
paper, four studies argue in favour of a radiotherapy following
resection of invasive tubular breast cancer.

Notably, our retrospective data of tubular carcinoma provide
some novel clinical insights: [1] T3 or T4 tubular carcinomas
are rarely observed in this breast cancer subtype, [2] patients
with tubular carcinoma appear to have no benefit from
chemotherapy, [3] an advantage of anti-hormonal treatment is
not evident, and [4] irradiation after breast conserving
treatment appears to be beneficial, [5] G3 or ER-, PR- or c-
erbB2+ invasive breast cancer should be considered as
erroneous diagnoses. With increasing knowledge about breast
cancer and its molecular basis (36), more variables beside T,
N, M, ER, PR or c-erbB2 must be considered for treatment
decisions. One of these additional variables influencing
treatment decision may be a tubular subtype arguing in favor
of post-operative treatment and against an anti-hormonal
treatment. 

In summary, the tubular type of breast cancer is a rare, but
very distinct biological entity with regard to clinical progress
and biological features. A typical tubular carcinoma is a
small, steroid receptor positive and c-erb-B2 negative tumor
without evidence for L1 and V1 and in addition, there are
very few N1 cases.
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