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Abstract

The widely accepted image of breast cancer with non-inflammatory skin involvement (T4b) is determined by the tenet that
all these tumors are locally advanced (Stage IIIB). The study addresses the question whether this view is justified. Data from
453 non-metastatic breast cancer patients were collected retrospectively. Eighty-one patients had T4b disease. To assess the
malignant potential of tumors independent of the feature skin involvement, a reclassification only considering tumor size
was undertaken. We compared the clinical course of three study groups (A: Stage II; B: Stage IIIA; C: Stage IIIC) with
control groups of 372 patients without skin involvement. In the study groups, we found a broad distribution among the
stages (A:36.2%; B:33.7%; and C:27.7%) with significant differences in disease-specific survival (DSS) (A/B: p =0.032; B/
C: p=0.048). There were no significant differences in DSS between the study and the corresponding control group. In
multivariate analysis, skin involvement was not a significant predictor of DSS. Heterogeneity of the T4b category and a lack
of prognostic significance expand the widely accepted image of breast cancer with non-inflammatory skin involvement. The
highest T category, or Stage III, is not the appropriate classification for a considerable number of patients having this
clinicopathologic entity.

According to the current edition of the American
Joint Committee on Cancer (AJCC)/International
Union Against Cancer (UICC) TNM staging system
[1,2], non-inflammatory breast carcinomas with
direct extension to the skin are classified as T4b
lesions. These tumors, eliminating cases with distant
metastasis, are included in Stage III (Stage IIIB:
T4NO — 2MO, Stage IIIC: any TN3MO), which is
considered to be synonymous with locally advanced
breast cancer (LABC). The current definition of
non-inflammatory skin involvement, as well as the
placement of all breast carcinomas with skin involve-
ment in the highest T category, is a continuation of
classification principles defined by Haagensen and
Stout in the Columbia Clinical Classification first
published in 1943 [3]. Ulceration, as well as edema

of limited extent, were defined as grave prognostic
signs [3,4].

In the current study we describe, on the one hand,
the incidence of T4b breast cancer. On the other
hand, we assess systematically the impact of the
morphologic parameter “skin involvement” on the
prognosis of non-metastatic breast carcinoma inde-
pendent of disease stage. For this purpose, we
compared the clinical course of study groups with
non-metastatic and non-inflammatory skin involve-
ment breast cancer with the outcome of control
groups including patients with tumors of comparable
disease stage but without skin involvement.

Ultimately, our study addresses the question
whether the T4 category still has any justification
in terms of the current TNM classification.
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Materials and methods

Between January 1988 and August 1999, 119
women with newly diagnosed breast carcinoma and
histologically proven non-inflammatory skin involve-
ment accompanied by macroscopic and typically
readily discernible “classical” skin changes, such as
ulceration, edema, peau d’orange, and satellite skin
nodules (T4b), who had no history of contralateral
breast cancer or local recurrence were evaluated and
treated at the Department of Gynecology and
Obstetrics of the University Hospital Basel (Basel,
Switzerland), the Department of Surgery of the
University Hospital Basel, and the Women’s Hospi-
tal and Breast Center Rheinfelden (Rheinfelden,
Germany).

Two patients who presented with additional his-
tologically proven chest wall involvement were
classified as having T4c disease and were not
considered in the analysis. According to the current
edition of UICC/AJCC TNM staging system, only
tumors accompanied by macroscopic and typically
readily discernible “classical” skin changes should be
placed in the T4b category [1,2]. In the TNM
Supplement [5], it is stated explicitly that micro-
scopic invasion of the dermis alone is not sufficient
for placing a lesion in the T4b category; when no
accompanying “classical” clinical signs are present,
the T classification is based solely on tumor size
(T1-3). During the study period, 63 patients with
histologically proven, non-inflammatory skin invol-
vement, showed a lack of the “classical” clinical signs
and exhibited only subtle (e.g., dimpling, retraction)
or no skin changes. These cases, as well as patients
with Paget’s disease, were not considered in the
study group.

Of the 119 patients, whose tumors were classified
as T4b, two were reclassified as having Stage I
disease and 36 had distant metastases at presentation
(Stage IV). These patients were excluded from
analysis. Their data, not compared to a control
group, are shown in Figure 1. Furthermore, Figure
1 shows all patients with skin involvement and
relates the different outcome of Study Groups with
the entire group.

The data on 81 patients (3.3% of all newly
diagnosed breast carcinomas), who presented with
Stage II or Stage III non-inflammatory breast
cancer, histologically proven skin involvement and
the “classical” clinical signs, form the basis of the
current study. The analysis of the data of 372
consecutive breast cancer patients who were classi-
fied as having Stage II or Stage III disease and were
treated at the Department of Gynecology and
Obstetrics and the Department of Surgery of the
University of Basel between January 1990 and

August 1999 served as the control group. Patients
with metastatic disease, history of contralateral
breast cancer, local recurrence, bilaterality, multi-
centricity (not for Stage IIIC), and male gender were
the exclusion criteria.

Histopathological analyses were performed at the
Institute of Pathology of the University of Basel. All
patients in this study had invasive ductal or invasive
lobular carcinoma; patients with rare histologic types
of invasive carcinoma with more favorable prognosis
(e.g., tubular carcinoma, papillary carcinoma, me-
dullary carcinoma) were not included. Histopatho-
logical analyses also included grading according to
the Bloom-Richardson-Elston scheme and immuno-
histochemical staining for estrogen (ER) and pro-
gesterone receptors. Additional biologic predictive
factors (e.g. over-expression of HER-2/neu, p53,
EGFR), which eventually may prove to be a more
reliable index of tumor aggressiveness, were assessed
regularly beginning in the mid-1990s. Therefore,
information on these factors was not available for all
patients and was not taken into account in the final
analysis. Each patient underwent a staging work-up,
which included a recording of clinical history,
physical examination, routine blood studies, chest
x-ray, sonography of the liver, and additional diag-
nostic studies as needed to rule out metastatic
disease. There was no standard therapeutic approach
during the study period (Table II). All patients were
followed until their death or for a minimum of five
years if they remained alive (Table I). These patients
were seen a maximum of three months before
conclusion of the study. The study was carried out
in accordance with the guidelines of the Ethics
Committee of the University of Basel.

Staging was performed for all patients in accor-
dance with the current (6™) edition of the UICC/
AJCC TNM Classification. As a second step, the
T4b category was eliminated from classification in
order to assess the malignant extent independent
from the parameter “skin involvement”. All tumors
were reclassified based on tumor size, and therefore,
the category T4b was replaced with the categories
T1-3. In this manner, patients who had Stage IIIB
disease underwent restaging.

Based on the TNM staging, all patients were
placed into one of three stage groups: Stage II
(Group A: Study Group n =30; Control Group
n =226); Stage IIIA (Group B: Study Group n=
28; Control Group n =97); Stage IIIC (Group C:
Study Group n =23; Control Group n =49).

Stauistical methods

Using the Kaplan-Meier method, disease-specific
survival (DSS) was calculated from the date of
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Figure 1. Disease-specific survival of 119 patients with T4b breast carcinoma. Comparison of the entire population and the Study Groups
A, B, and C. Group A/B (p =0.032); Group B/C (p =0.048). +: censored.

diagnosis to the date of death, or for patients who
remained alive, to the date of last follow up. Non-
malignancy-related deaths were censored in the
statistical analyses according to the same method
used for patients who were alive and disease-free.
Statistical differences between groups in terms of

Table I. Patient and tumor characteristics.

survival curves were analyzed using the log rank test.
Comparisons between nominal parameters were
made with the Fisher exact test. Multivariate analysis
was performed using the Cox proportional hazards
model. Statistical analyses were performed with
SPSS 12.0 software (SPSS Inc., Chicago, IL).

Study Group A Control Group A Study Group B Control Group B Study Group C Control Group C

Characteristic' Stage II Stage II Stage IITIA Stage IIIA Stage II1IC Stage IIIC
Total no. of patients (%)’ 30 (36.2) 226 28 (33.7) 97 23 (27.7) 49

- Stage IIA: - Stage IIA:

18 (60.0)° 132 (58.4)%

- Stage IIB: - Stage IIB:

12 (40.0)% 94 (41.6)>
Age (yrs)

Median 80 59 73 58 68 61
Range 44-93 32-92 42-93 29-85 40-87 31-81
Premenopausal status (%) 2 (6.7) 66 (29.2) 4 (14.3) 31 (32.0) 2 (8.7) 12 (24.5)

Follow-up time (months)
Median 68 105 60 74 30 64
Range 6—-199 4-175 7-197 9-175 6—-199 7-173
Tumor size (cm)
Median 3.2 2.5 5.6 4.0 5.8 4.4
Range 1.5-12.0 0.6-8.4 1.1-12.0 0.9-10.0 2.2-15.0 1.4-12.0
Histologic grade (%)
Grade 1 0 2 (0.9) 1 (3.6) 2 (2.1) 0 1 (2.0)
Grade 2 16 (53.3) 85 (37.6) 14 (50.0) 34 (35.1) 6 (26.1) 9 (18.4)
Grade 3 14 (46.7) 139 (61.5) 13 (46.4) 61 (62.9) 17 (73.9) 39 (79.6)
Hormone receptor status (%)
ER-positive 28 (93.3) 183 (81.0) 24 (85.7) 69 (71.2) 19 (82.6) 37 (75.5)
ER-negative 1 (3.3%) 43 (19.0) 3 (10.7) 28 (28.8) 4 (17.4) 12 (24.5)

! Two patients (2.4%) were classified as having Stage I disease. Due to this small number of cases, a statistical analysis in an own Study

Group was not performed.

2 Percentage of patients within Stage II.

ER: estrogen receptor.
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Table II. Treatment data and patient outcomes

Treatment type/

Study Group A Control Group A Study Group B Control Group B Study Group C Control Group C

Characteristic Stage II Stage II Stage IITIA Stage IIIA Stage IIIC Stage IIIC
Surgery (%)
Lumpectomy + axillary 2 (6.7) 89 (39.4) 33 (34.0) 1 (4.3) 11 (22.4)
dissection
Mastectomy +axillary 18 (60.0) 124 (54.8) 25 (89.3) 59 (60.8) 21 (91.4) 37 (75.6)
dissection
Simple mastectomy 8 (26.6) 7 (3.1) 2 (7.1) 5 (5.2) 1 (4.3) 0
Tumor excision 2 (6.7) 6 (2.7) 1 (3.6) 0 0 1 (2.0)
Systemic therapy (%)
Adjuvant chemotherapy 1 (3.3) 47 (20.8) 5 (17.9) 50 (51.5) 6 (26.1) 32 (65.3)
Neoadjuvant 0 0 5 (17.9) 3 (3.1) 6 (26.1) 2 (4.1
chemotherapy
Adjuvant hormonal 22 (73.3) 143 (63.3) 21 (75.0) 72 (74.2) 18 (78.3) 37 (75.5)
therapy
Neoadjuvant hormonal 2 (6.7) 3 (1.3) 1 (3.6) 1 (1.0) 1 (4.3) 0
therapy
Radiation therapy (%) 3 (10.0) 99 (43.8) 7 (25.0) 53 (54.6) 10 (43.5) 15 (30.6)
No pre-/postoperative 7 (23.3) 34 (15.0) 4 (14.3) 4 (4.1) 1 4.3) 1 (2.0)
therapy (%)
Distant recurrence
Number (%) 8 (26.6) 80 (35.4) 15 (53.6) 58 (59.8) 17 (73.1) 33 (67.3)
Mean (months) 49.5 50.3 47.0 29.6 36.6
Locoregional recurrence
Number (%) 3 (10.0) 24 (10.8) 7 (25.0) 20 (20.6) 4 (17.4) 10 (20.4)
Mean (months) 32.6 40.9 37.3 26.6 29.7

Results
Patient and tumor characteristics

Patient, tumor and treatment characteristics of the
453 patients in the study (81 patients in the study
groups, 372 patients in the control groups) are
summarized in Tables I and II. The median patient
age was considerably higher in the study groups than
in the control groups (80, 73, and 68 years vs. 59,
58, and 61 years).

The distribution of tumor sizes within the entire
group of all non-inflammatory breast carcinomas
with skin involvement and without metastases at first
diagnosis was: up to 2.9 cm: 28.9%; 3.0-5.0 cm:
33.7%; 5.1-10.0 cm: 21.7%; >10.0 cm: 15.7%.

The distribution of disease stages according to
current UICC/AJCC criteria, after disregarding skin
involvement in favor of tumor size, was for the entire
group: Stage I. 1.7%, Stage II: 25.2%, Stage IIIA:
23.5%, Stage IIIC: 19.3%, and Stage IV: 30.3%.
The distribution of stages within the above men-
tioned group, but excluding patients with metastatic
disease at initial presentation, is shown in Table I:
Stage I: 2.4%, Stage II (Study Group A): 36.2%,
Stage IITA (Study Group B): 33.7%, and Stage IIIC
(Study Group C): 27.7%.

In comparison to the respective control groups,
patients with skin involvement had larger tumor sizes

(Group A: 3.2 cm vs. 2.5 cm; Group B: 5.6 cm vs.
4.0 cm; Group C: 5.8 cm vs. 4.4 cm) and were less
likely to have established indicators of tumor aggres-
siveness such as high grade and ER-negative status.
Patients in Study Group A often presented signifi-
cantly less with ER-negative tumors (p =0.036). A
higher percentage of control group patients (61.5%
vs. 46.7%; p =0.172) had high-grade carcinomas. In
Study Group B, there was a trend observed toward
high-grade (62.9% vs. 46.4%; p =0.091) and ER-
negativity (28.8% vs. 10.7%; p =0.084). Significant
differences were not observed regarding ER-status
(p =0.558) or grade (p =0.762) in Study Group C:

Disease-Specific Survival (DSS)

The DSS between the Study Groups (Figure 1)
showed significant differences (Study Groups A/B:
p =0.032; Groups B/C: p =0.048). There was no
statistical significant difference in outcome between
the Study and the Control groups. While both the 5-
year and 10-year adjusted survival rates were super-
ior for the patients of the Groups A and B (Figures 2
and 3), in the stage subset including patients with
extensive regional lymph node disease (Group C),
less favorable rates for the Study Group patients
were observed (Figure 4). In Group A, the 5-year
adjusted survival rates were 88.0% in the Study
Group and 82.3% in the Control Group; the 10-year
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Figure 2. Disease-specific survival of patients with T4b breast carcinoma and a control group with breast cancer patients without skin

involvement. Group A: Stage II (p =0.636). +: censored.

rates were 75.9% and 67.2%, respectively (p=
0.636; Figure 2). In Group B, the 5-year adjusted
survival rates were 65.7% in the Study Group and
64.9% in the Control Group; the 10-year rates were
60.7% and 45.3%, respectively (p =0.779; Figure
3). In Group C, the 5-year adjusted survival rates
were 44.7% in the Study Group and 61.1% in the
Control Group; the 10-year rates were 25.8% and
35.7%, respectively (p =0.108; Figure 4).

In multivariate Cox regression analysis of demo-
graphic, pathologic, immunohistochemical and
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treatment factors associated with DSS (Table III),
skin involvement was not a significant prognostic
marker. In Group A the hazard ratio was 1.07
(95% CI, 0.44 to 2.59; p =0.886). In Group B the
hazard ratio was 1.04 (95% CI, 0.51 to 2.14; p=
0.908). In Group C the hazard ratio was 1.62
95% CI, 0.79 to 3.23; p=0.185). The same
Cox model showed that only high grade and the
lack of systemic treatment (not calculated for
Group C) were significantly associated with ad-
verse outcome.
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Figure 3. Disease-specific survival of patients with T4b breast carcinoma and a control group with breast cancer patients without skin

involvement. Group B: Stage IIIA (p =0.779). +: censored.
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Figure 4. Disease-specific survival of patients with T4b breast carcinoma and a control group with breast cancer patients without skin

involvement. Group C: Stage IIIC (p =0.108). +: censored.

Discussion

The widely accepted image of breast cancer with
non-inflammatory skin involvement is determined
by historical views that led to classification of these
tumors in categories with the most advanced locor-
egional extent (Steinthal’s Groupings, Manchester
System, Portmann Classification, Columbia Clinical
Classification) [6]. Haagensen and Stout [3,4]
reported that in period from 1915-1942 only 27
patients with ulceration of the skin were eligible for
radical mastectomy. Undoubtedly during this per-
iod, the vast majority of the breast cancer patients
with skin involvement made up a relatively homo-
genous group of “classical” cases with considerable
locoregional and often already distant metastatic
spread. Still in 1986, Haagensen was convinced
that ulceration of the skin was a grave local sign of
advanced breast carcinoma and in most of these
cases the disease has become incurable [7]. This
historical approach was perpetuated in the TNM

system, where also all forms of skin involvement led
to placement in the most unfavorable T-category
(T4).

The few systematic studies investigating incidence
and outcome for non-inflammatory types of T4
breast cancer compared only cases within the T4
category or Stage III, respectively [8-22]. This
mirrors that there was no doubt about the tenet
that tumors with non-inflammatory skin involve-
ment were appropriately represented in the highest
T category and considered to be LABC. This
seems, however, difficult to understand because
the clinical picture of this tumor entity changed in
the last decades, at least in the developed countries,
to the effect that more often tumors of smaller size
were diagnosed. Current reports analyzing study
periods in the 80s and 90s found in non-inflamma-
tory Stage IIIB disease an incidence of 38% of
tumors <5 cm [16], and even 70% in non-meta-
static pT4b cases [17]. With an increasing number
of smaller tumors, an assessment is possible as to

Table III. Cox multivariate analysis for factors influencing disease-specific survival.

Group A (Stage II)

Group B (Stage IIIA) Group C (Stage IIIC)

Hazard ratio (95% CI) p value Hazard ratio (95% CI) p value

Variable Hazard ratio (95% CI) P value
Skin involvement 1.07 (0.44-2.59) 0.886
Age 0.97 (0.93-1.01) 0.471
Tumor size 1.01 (0.97-1.03) 0.131
ER-negative status 1.30 (0.74-2.27) 0.361
High histological grade (G3) 3.22 (1.79-5.91) <0.001
No systemic therapy 2.24 (1.22-4.11) 0.009

1.04 (0.51-2.14) 0.908 1.62 (0.79-3.30) 0.185
1.01 (0.99-1.03) 0.332 1.02 (0.99-1.05) 0.213
1.00 (0.99-1.01) 0.688 1.00 (0.99-1.01) 0.657
1.01 (0.53-1.92) 0.991 2.13 (0.99-4.54) 0.052
1.96 (1.06-3.70) 0.032 0.37 (1.02-2.70) 0.046
0.19 (0.07-0.57) 0.003 not calculated

CI: Confidence Interval.
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whether the morphologic parameter “non-inflam-
matory skin involvement” itself is a prognostic
factor independent of tumor size. We have at-
tempted a new approach in our study and call the
above-mentioned tenet into question.

There is a widespread acceptance that T4 breast
cancer has a very variable biologic behavior [23—
25]. All these “classic” T4 patients are, however,
united by the poor outcome. It is in general not yet
recognized, but demonstrated in this study, that the
extent of heterogeneity of breast cancer with non-
inflammatory skin involvement goes far beyond the
accepted image of the disease. We demonstrate a
considerable heterogeneity of the entity with a
broad distribution of cases among the subsets of
disease stages. Between the disease stages, signifi-
cant differences in DSS were found. A wide
variance exists in the T4b category. On one side
of the scale are cases with very advanced disease. So
were 30.3% of the patients of the entire group with
non-inflammatory skin involvement diagnosed with
distant metastases (Stage IV) already at the initial
presentation. Excluding these patients from the
analysis, 27.7% of the patients (19.3% of the entire
group) were classified as having extensive lymph
node involvement (Stage IIIC). These cases repre-
sent the classical form of T4 breast cancer and still
make up the majority of all cases with non-
inflammatory skin involvement. On the other side
of the scale, 36.2% of the study group patients
were, after reclassification, regarded as having Stage
II disease, 2.4% were even put in Stage I. Further-
more, we demonstrate that skin involvement is only
an associated symptom without prognostic signifi-
cance in long-term survival.

In the multivariate analysis, no independent prog-
nostic impact was observed for the variables skin
involvement, age, tumor size, and hormonal receptor
status. Accordingly, our results do even suggest a less
aggressive tumor entity of carcinomas with skin
involvement. This is reflected in the somewhat larger
tumor sizes in the study group, while tumor size was
not an independent prognostic factor. The higher
incidence of larger tumor sizes in the Study Groups
is more likely influenced by the time-dependency of
tumor growth and a delay in diagnosis. Both factors
may be associated with the advanced age of the study
group patients [26]. Age is also an independent
predictor of management. Even after controlling for
comorbidity, increasing age was associated with
increased risk of inadequate treatment, e.g. generally
less surgical treatment, increased numbers of non-
breast-conserving procedures, and omitting radia-
tion therapy after breast-conserving surgery [26—
28]. In the Study Groups A and B, we found also
a higher proportion of patients with less aggressive

locoregional surgical management (simple mastect-
omy, tumor excision) and more patients that did not
receive any other pre- or postoperative therapy. The
fact that there were no specific guidelines for the
treatment of patients with LABC during the study
period may explain the multitude of treatment
modalities and combinations. As most of the patients
in our Study Groups were elderly and postmeno-
pausal, this would explain why endocrine therapy
was preferred to chemotherapy. A critical point of
this study may therefore be that prognostic features
such as age and treatment are unevenly distributed
in the cohorts. This study evaluates breast cancer
cases in terms of TNM Classification. Since the
TNM system focuses on the extent of morphologic
features and does not account for above-mentioned
characteristics, a slight imbalance of these prognostic
factors must be taken into consideration, which does
not compromise the validity of the study results.
TNM Classification is appropriately focused on
stratifying patients into clinically meaningful prog-
nostic subsets by classifying exactly the anatomical
extent of the disease on the basis of clinical and
pathological criteria. The TNM concept means that
only clearly defined homogenous entities with simi-
lar prognostic impact may be placed together in one
category/stage and placement in a higher category/
stage generally corresponds to a poorer prognosis. A
grouping of heterogeneous cases according to a
morphologic feature without a unifying malignancy
profile in one T category, as in the T4 category, goes
against the principles of the concept. Our results
suggest that a revision of the T4 category is
necessary.
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