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Abstract

Objective: The purpose of this study was to use population-based information to describe the demographic and
tumor characteristics of inflammatory breast cancer (IBC) – the most aggressive form of this disease.
Methods: IBC cases diagnosed during 1994 through 1998 were reported to 26 population-based cancer registries
covering approximately 40% of the US population. Rates were expressed per 100,000 female population and age-
adjusted to the 2000 US population. Ninety-five percent gamma confidence limits were estimated for the rates.
Results: Among the 3626 women diagnosed with IBC during 1994–1998, the majority were 40–59 years old. Most
tumors were diagnosed at a regional (68.9%) or distant (25.3%) stage and were poorly differentiated (49.4%). The
rate of IBC was 1.3 per 100,000 for all races combined. Black women had the highest risk (1.6) and Asian and
Pacific Islander women the lowest (0.7).
Conclusions: IBC is an extremely rare form of breast cancer. More precise diagnostic criteria are needed to
distinguish it from less aggressive forms of the disease. Future studies should use a population-based design and
collect detailed clinical information, including the presence of erythema, edema or peau d’orange appearance of the
skin, and other clinical signs of disease.

Introduction

Inflammatory breast cancer (IBC) is the most aggressive
form of this cancer [1–3]. The prognosis for patients with
IBC is poor, with only 32–42% surviving three years [4].
IBC is rare, estimated to makeup about 1–6% of breast
cancer cases in the United States [1, 5, 6], and the criteria
for establishing the diagnosis are controversial [7, 8].
Singletary et al. [7] noted that a clinical diagnosis of

IBC depended on three factors: erythema, which is
probably related to increased heat; skin edema or peau
d’orange, which appears as exaggerated hair follicle pits
secondary to tumor blockage of the lymphatics; and
wheals or ridging of the skin, which suggests that the

lymphatics have filled with tumor cells. The onset of
symptoms is usually rapid – frequently within three
months. The rapid onset may result in an initial
misdiagnosis of IBC as acute mastitis or breast abscess
[9, 10].
Several investigators have attempted to clarify the

clinical and pathologic definition of the disease [1, 8].
Bonnier et al. [8] described true IBC, occult IBC, and
pseudo-IBC and argued for pathologic confirmation of
dermal lymphatic emboli or extensive lymph node
involvement as indicative of true IBC. Levine et al.
used data from the National Cancer Institute’s (NCI’s)
Surveillance, Epidemiology, and End Results (SEER)
program and also used three diagnostic definitions –
clinical presentation only, pathologic presentation only
(ICD-O-2 M-8530/3), and both clinical presentation and
pathologic features [8, 11].
Although very few studies have examined risk factors

for IBC, it appears to occur more frequently among
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younger than older women [1]. Obese women may also
have a greater risk of developing the disease [12]. In
addition, one study has suggested that incidence rates
may be higher among black women than white women,
although the rate estimates were variable and based on
small numbers [4]. Rates for both black and white
women nearly doubled from the mid-1970s to the early
1990s, and the pattern of better survival for white women
compared with black women for all histologic types of
breast cancer combined was also observed for IBC [4].
Population-based studies of this very rare form of

breast cancer are quite limited [1, 4]. This study provides
the opportunity to describe selected tumor characteris-
tics and demographic patterns of IBC in the United
States in a large, population-based data set from the
North American Association of Central Cancer Regis-
tries (NAACCR), which represents state and metropol-
itan area cancer registries supported by the National
Program of Cancer Registries (NPCR) of the Centers
for Disease Control and Prevention (CDC) and the
SEER Program of NCI.

Materials and methods

Cancer cases

The NAACCR data set contained cancer cases from
registries meeting NAACCR standards for high data
quality. These criteria were as follows: (1) data were
available for all five years 1994–1998, (2) registries’
assessment of the number of duplicate reports on the file
was less than 0.1%, (3) all records passed a set of
standardized edits, and (4) after adjustment for dupli-
cates, all registries had 90% or higher case ascertain-
ment for all five years. States that agreed to participate
in the analysis were Arizona, Colorado, Connecticut,
Delaware, Hawaii, Idaho, Illinois, Iowa, Kentucky,
Louisiana, Montana, Nebraska, New Hampshire, New
Jersey, North Carolina, Pennsylvania, Rhode Island,
Utah, Washington, West Virginia, Wisconsin, and
Wyoming. Metropolitan area registries included in the
analysis were Atlanta, Detroit, Los Angeles, and the
Greater San Francisco Bay Area. The cases used in our
analysis were reported from registries covering 40% of
the US population. From the NAACCR data set of
3233 cases of breast cancer in men and 363,801 cases of
breast cancer in women, this analysis included 19 men
and 3626 women with a new diagnosis of IBC during
1994–1998. The IBC case definition was based on a
pathologic diagnosis – the ICD-O-2 morphology code
M-8530/3 inflammatory adenocarcinoma [11].

Population counts

Population counts were based on projections using the
1990 census from the Population Estimates Program of
the US Bureau of the Census with support from NCI
through an interagency agreement. The population
estimates are race- and sex-specific county population
estimates aggregated to the state or metropolitan-area
level that were incorporated into NCI’s SEER*Stat
software [13]. The SEER*Stat population estimates are
a modification of the annual time series of July 1 county
population estimates (by five-year-age groups, sex, race,
and Hispanic origin). In addition, estimates used in this
analysis for Asian/Pacific Islander and white popula-
tions in Hawaii were modified according to sample
survey data collected by the Hawaii Department of
Health and provided by the Epidemiology Program of
the Cancer Research Center of Hawaii.

Statistical analyses

Cumulative rates for 1994–1998 were expressed per
100,000 female population and were age-adjusted to the
2000 US standard population by five-year-age groups.
Ninety-five percent gamma confidence limits (CL) were
estimated from SEER*Stat using the methods of Fay and
Feuer [13, 14]. For all analyses, rates were suppressed
when the category of interest contained fewer than 20
cases. Rate ratios (RR) were estimated as the ratio of the
rate in one subgroup of women to the rate in another
subgroup. z-Tests were used to detect departures of the
RR from unity. z-Statistics were based on the sum of the
Poisson variances of the two rates being compared [15].
Because the difference in log rates has an approximately
normal distribution, the RR were transformed to natural
logarithms, and variances applicable to log rates were
used for the z-test and 95% confidence intervals [16].

Analyses by race and ethnicity

Race and Hispanic origin are abstracted from medical
records. The use of surname lists and/or birthplace to
classify race and ethnicity varies from registry to registry
[17]. NAACCR studies are currently underway to assess
the feasibility of applying standard methods for pro-
ducing incidence rates for specific populations other
than black or white [17]. However, these efforts had not
yet been completed by the time this analysis was
initiated. For this reason, specific criteria were estab-
lished for the inclusion of registries for the analyses of
racial and ethnic populations. First, the standard census
classifications for race and ethnicity with available
denominator data were used – white, black, American
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Indian/Alaskan Native, and Asian/Pacific Islander.
Hispanic origin was also included, although the classi-
fication is not mutually exclusive from the other racial
populations studied. We assumed that state-wide regis-
tries with sufficiently large specific racial and Hispanic
populations would be likely to have more experience
and motivation to consistently apply coding rules for
race and ethnicity, resulting in less misclassification and
overall better quality data than registries with small such
populations. Second, states were eligible for inclusion in
the analysis of a specific racial or ethnic population only
if the population size was at least 100,000 and the count
of IBC cases was at least 20. States were included in the
analyses of Hispanic populations only if no more than
3% of cases were reported with unknown Hispanic
origin. This approach was a delicate balance between
the need to include as many states in the analyses as
possible and the need for high quality race and ethnicity
data. (The limitations of this approach and the conse-
quent statistical implications are described in more
detail in the Discussion).
This approach necessarily resulted in different num-

bers of registries for the analysis of each racial and ethnic
population (26 registries for white women, 21 registries
for black women, 18 for Asian and Pacific Islander
women, 5 for American Indian/Alaska Native women,
and 13 for women of Hispanic origin). The five states
excluded from the analyses of black women were Idaho,
Montana, New Hampshire, Utah, and Wyoming; the
number of black women available for analysis was 429.
Eight states were excluded from the analyses of Asian/
Pacific Islander populations – Delaware, Idaho, Mon-
tana, Nebraska, New Hampshire, Rhode Island, West

Virginia, and Wyoming; the number of Asian/Pacific
Islander women available for analysis was 82. In
contrast, rates for American Indians were based on data
from five states – Arizona, Montana, North Carolina,
Washington, and Wisconsin; the number of American
Indian women available for analysis was 19. The
designation ‘American Indian’ is used throughout
because few, if any, Alaska Natives were included, even
though the standard US Bureau of the Census category
‘American Indian/Alaska Native’ was the source for the
population counts. Finally, rates for Hispanics were
based on data from 14 registries – the metropolitan areas
of Detroit, Los Angeles, and the Greater Bay Area in
California, plus the states of Arizona, Colorado, Con-
necticut, Idaho, Iowa, Kentucky, Nebraska, Rhode
Island, Utah, Washington, and Wyoming. However,
the number of Hispanic women available for analysis
was 159, and the number of women who were classified
as non-Hispanic was 1582 after exclusions for unknown
Hispanic origin.

Results

In the 22 states and the four metropolitan areas included
in the analysis, 1% of new diagnoses of breast cancer
among women during 1994–1998 were IBC (Table 1).
Percentages varied by age and race/ethnicity and gen-
erally were highest among black and Hispanic women
and women diagnosed before age 50 years. Among men,
the percentage was small (0.59%).
Of the 19 men with a new diagnosis of IBC during

1994–1998, 18 were white and one was Asian/Pacific

Table 1. Percent of females with breast cancer who have a diagnosis of inflammatory breast cancer by age, race, and ethnicity, United States,

1994–1998

All Races

combineda (%)

White (%) Black (%) Asian/Pacific

Islander (%)

Hispanic originb (%)

Total 1.00 0.96 1.40 0.85 2.04

<40 1.75 1.80 1.74 c 3.92

40–49 1.40 1.37 1.89 0.77d 2.66

50–59 1.20 1.19 1.28 1.39 1.29

60–69 0.91 0.87 1.35 0.57e 2.02

70–79 0.62 0.61 0.96 c c

80+ 0.64 0.62 1.03 c c

a ‘All races combined’ total does not equal ‘white + black + Asian/Pacific Islander’ because of 20 cases with American Indian/Alaska Native

race, 20 cases with unknown race and six cases with other race.
b Hispanic origin is not mutually exclusive from white, black, and Asian/Pacific Islander, and American Indian/Alaskan Native. 1885 IBC

cases were excluded because there were fewer than 20 cases of Hispanic origin in the state or because more then 3% of cases in the state were

missing information on Hispanic origin.
c Calculations are suppressed for fewer than 20 cases.
d Ages <50.
e Ages 60+.
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Islander. They ranged in age at diagnosis from 41 to
90 years and had an average age of 69.2 years. Tumors
for all 19 cases were microscopically confirmed. Only
one was diagnosed at a localized stage, whereas 14 were
diagnosed at a regional stage, three had metastasized to
distant sites, and one was unstaged. No tumors were
well differentiated, four were moderately differentiated,
ten were poorly differentiated, one was undifferentiated,
and four had unknown grade. The remainder of the
Results is focused on women diagnosed with IBC.
During 1994–1998, 19 American Indian women who

resided in the five states included in the analyses of this
population were diagnosed with IBC. All of these
tumors were microscopically confirmed. The ages of
these women ranged from 33 to 80 years, and their
average age was 55.5 years. All but one case received a
late stage diagnosis; nine were diagnosed at the regional
stage, and nine had disease that had metastasized to a
distant site. Similarly, nine tumors were poorly differ-
entiated or grade III, and seven were unstaged. For the
remainder of the Results, findings for these 19 women
are not presented separately but are included in the ‘all
races’ category.
Of the new diagnoses of IBC that occurred among

3626 women during 1994–1998, 97.8% were microscop-
ically confirmed. Seventeen diagnoses were confirmed by
direct visualization without microscopic confirmation,
and 24 were clinical diagnoses only. The percentage that
was microscopically confirmed did not vary appreciably
by race, ranging from 96.7% among black women to
99.4% among Hispanic women.
Regardless of race or ethnicity, the percentage of cases

diagnosed at a local stage was small, 2.0% or lower
(Tables 2 and 3). For most women, IBC was diagnosed
at a regional stage – nearly 70% (regional by direct
extension only for 21.7%, regional lymph node involve-
ment only for 5.1%, both for 35.1%, and regional, not
otherwise specified (NOS) for 7.0%). Tumors in white
women had a similar stage distribution (Table 2).
Although most tumors in black women were diagnosed
at a regional stage (59.7%), the percentage diagnosed at
a distant stage (34.3%) was larger than for other racial
and ethnic populations studied. The stage distribution of
IBC tumors in Asian/Pacific Islander women was similar
to that in white women, except for the larger percentage
of tumors classified as regional by direct extension only
(28.1%). However, these findings are based on small
numbers. Among all races combined, 3.7% of IBC cases
were unstaged.
IBC tumors tended to be grade III, poorly differen-

tiated. White women had the lowest percentage of
poorly differentiated tumors (48.9%), and Hispanic
women had the highest (61.6%) (Tables 2 and 3). These

data should be interpreted with caution since tumor
grade was unknown for about 30% of white, black, and
Asian/Pacific Islander women and for about 20% of
Hispanic women.
The average age of women diagnosed with IBC during

1994–1998 was 57.6 years with a range of 50.5 years for
Hispanic women to 58.1 years for white women (Tables
2 and 3). Among white women, most cases of IBC were
diagnosed between ages 40 and 69 years; 22.2% were
diagnosed at ages 40–49 years, 24.2% at ages 50–
59 years, and 20.0% at ages 60–69 years. Among black
women, 29.1% of IBC cases were diagnosed at ages 40–
49 years, 20.0% at ages 50–59 years, and 19.8% at ages
60–69 years. Among Asian/Pacific Islander women,
41.5% of women were diagnosed at ages 60–69 years.
Finally, among women of Hispanic origin, the majority
of women receiving new diagnoses of IBC were aged 40–
49 years (32.1%).
Regardless of race, rates increased from about 0.2 per

100,000 among women younger than age 40 and peaked
at ages 50–69 years before declining (Tables 2 and 3).
The peak age-specific rates ranged from 3.4 per 100,000
among white women ages 60–69 years to 4.2 per 100,000
among black women of the same ages (Table 2). IBC
rates among Hispanic women also peaked at ages 60–
69 years at 4.7 per 100,000 (Table 3). The peak age-
specific rate for Asian/Pacific Islander women, however,
appeared to occur among women aged 50–59 years at
diagnosis although detailed analyses by age were con-
strained by small numbers (Table 2). IBC rates among
older black women (those who were at least 70 years
old) were also high, 3.6–3.7 per 100,000.
Among the 3626 women who received new diagnoses

of IBC during 1994–1998, the age-adjusted rate of IBC
was 1.3 per 100,000 (95% CL: 1.3–1.4) for all races
combined (Table 2). Among the racial and ethnic popu-
lations included in this study, the rate of IBC was
highest among black women (1.6 per 100,000) and lowest
among Asian/Pacific Islander women (0.7 per 100,000)
(Table 2). The IBC rate for Hispanic women was the
same as the rate for non-Hispanic women (p¼ 0.38)
(Table 4). Black women had a 20% higher risk of
receiving a new IBC diagnosis than white women (RR:
1.2; 95% CL: 1.1–1.3) (Table 4). In contrast, Asian/
Pacific Islander women had half the risk of being
diagnosed with IBC as white women (RR: 0.5; 95%
CL: 0.4–0.7).

Discussion

The demographic and tumor characteristics of IBC in
our study differed considerably from the well-estab-
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lished characteristics of more common forms of breast
cancer. Reflecting the aggressive nature of IBC, only 2%
of IBC cases in our study were diagnosed at a localized
stage; by comparison, 64% of all malignant breast
cancer histologies combined were diagnosed at this stage
in SEER during 1994–1998 [18]. Similarly, IBC tumors
were more likely to be grade III in our study, while the
largest percentage of tumors for all breast cancers
combined in SEER were grade II [unpublished data
from 13]. On average, IBC occurred at a younger age
than female breast cancer for all histologic types
combined; the average age at diagnosis was 62.1 years
for women diagnosed with all forms of malignant breast
cancer in SEER and 57.6 years for women diagnosed
with IBC in our study. Age-specific rates of IBC in our
study peaked at ages 60–69 years before declining for
older ages, whereas age-specific rates of malignant

breast cancer in SEER increased with age until ages
80–84 years. For all ages combined, black women had
higher rates of IBC than did white women, but this
relationship was reversed for all histologic types of
breast cancer combined.
The findings of higher rates of IBC among black

women than white women and the younger age at
diagnosis for IBC than for other histologic types of
breast cancer are consistent with findings in the litera-
ture [1, 4]. To our knowledge, the lower rate of IBC
among Asian/Pacific Islander women than among white
women has not been previously reported, although this
finding is consistent with findings for overall rates of
breast cancer in the same populations [15].
Considerable debate persists about what combination

of clinical and/or histologic features are needed for a
diagnosis of IBC [1, 4, 7, 8]. The recent publication of the

Table 2. Characteristics and age-adjusted rates of inflammatory breast cancer by race, United States, females, 1994–1998a

All races combinedb

(n = 3626)

White (n = 3066) Black (n = 429) Asian/Pacific Islander

(n=82)

% Rate 95% CL % Rate 95% CL % Rate 95% CL % Rate 95% CL

Total 100 1.3 1.3–1.4 100 1.3 1.3–1.4 100 1.6 1.4–1.7 100 0.7 0.5–0.9

Stage

Localized 2.0 0.0 0.0–0.0 2.0 0.0 0.0–0.0 2.1 c 2.4 c

Regional, direct extension only 21.7 0.3 0.3–0.3 21.8 0.3 0.3–0.3 21.2 0.3 0.3–0.4 28.1 0.2 0.1–0.3

Regional, regional lymph nodes

only

5.1 0.1 0.1–0.1 5.3 0.1 0.1–0.1 4.7 0.1 0.0–0.1 0.0 c

Regional, direct extension and

regional lymph nodes

35.1 0.5 0.4–0.5 35.7 0.5 0.4–0.5 30.8 0.5 0.4–0.6 37.8 0.3 0.2–0.4

Regional, NOS 7.0 0.1 0.1–0.1 7.7 0.1 0.1–0.1 3.0 c 4.9 c

Distant 25.3 0.3 0.3–0.4 23.9 0.3 0.3–0.3 34.3 0.5 0.5–0.6 24.4 0.2 0.1–0.3

Unstaged 3.7 0.0 0.0–0.1 3.7 0.0 0.0–0.1 4.0 c 2.4 c

Grade

Well differentiated, I 1.6 0.0 0.0–0.0 1.6 0.0 0.0–0.0 1.9 c 0.0 c

Moderately differentiated, II 14.3 0.2 0.2–0.2 14.6 0.2 0.2–0.2 12.4 0.2 0.1–0.3 11.0 c

Poorly differentiated, III 49.4 0.7 0.6–0.7 48.9 0.6 0.6–0.7 52.5 0.8 0.7–0.9 54.9 0.4 0.3–0.5

Undifferentiated, IV 5.5 0.1 0.1–0.1 5.7 0.1 0.1–0.1 4.2 c 6.1 c

Unknown 29.2 0.4 0.4–0.4 29.1 0.4 0.4–0.4 29.1 0.5 0.4–0.6 28.1 0.2 0.1–0.3

Mean Age 57.6 58.1 55.2 53.4

Age

<40 10.1 0.2 0.2–0.2 9.7 0.2 0.2–0.3 12.8 0.3 0.2–0.4

40–49 23.2 2.1 2.0–2.3 22.2 2.1 1.9–2.2 29.1 2.8 2.3–3.4 31.7d 0.3 0.2–0.4

50–59 24.0 3.3 3.0–3.5 24.2 3.3 3.0–3.5 20.0 3.2 2.6–3.9 41.5 2.8 1.9–3.9

60–69 19.9 3.4 3.2–3.7 20.0 3.4 3.1–3.7 19.8 4.2 3.3–5.2 26.8e 1.2 0.7–1.8

70–79 14.3 2.9 2.6–3.1 15.0 2.9 2.6–3.1 11.7 3.6 2.7–4.8 c

80+ 8.4 2.7 2.4–3.0 8.9 2.7 2.4–3.0 6.5 3.7 2.5–5.4 c

a Rates are per 100,000 female population. ‘Total’ rates are age-adjusted to the 2000 US standard population by 5-year-age groups.
b All races combined’ total does not equal ‘white + black + Asian/Pacific Islander’ because of 20 cases with American Indian/Alaska Native

race, 20 cases with unknown race and six cases with other race.
c Rates and confidence intervals are suppressed for fewer than 20 cases.
d Ages <50.
e Ages 60+.
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Table 3. Characteristics and age-adjusted rates of inflammatory breast cancer by Hispanic origin, United States, females, 1994–1998a

Hispanicb (n = 159) Non-Hispanic (n =1582)

% Rate 95% CL % Rate 95% CL

Total 100 1.4 1.2–1.7 100 1.6 1.5–1.6

Stage

Localized 0.0 c 0.7 c

Regional, direct extension only 29.6 0.4 0.3–0.6 25.2 0.4 0.4–0.4

Regional, regional lymph nodes only 1.3 c 2.3 0.0 0.0–0.0

Regional, direct extension and regional

lymph nodes

41.5 0.6 0.5–0.8 35.9 0.6 0.5–0.6

Regional, NOS 0.6 c 9.6 0.2 0.1–0.2

Distant 26.4 0.4 0.3–0.5 23.5 0.4 0.3–0.4

Unstaged 0.6 c 2.7 0.0 0.0–0.1

Grade

Well differentiated, I 1.9 c 1.7 0.0 0.0–0.0

Moderately differentiated, II 13.2 0.2 0.1–0.3 16.8 0.3 0.2–0.3

Poorly differentiated, III 61.6 0.9 0.7–1.1 51.1 0.8 0.7–0.9

Undifferentiated, IV 3.8 c 6.5 0.1 0.1–0.1

Unknown 19.5 0.3 0.2–0.4 24.0 0.4 0.3–0.4

Mean Age 50.5 58. 5

Age

<40 22.6 0.3 0.2–0.5 8.9 0.2 0.2–0.3

40–49 32.1 2.8 2.1–3.7 21.9 2.3 2.1–2.6

50–59 14.5 2.3 1.4–3.4 24.9 4.0 3.6–4.4

60–69 20.1 4.7 3.2–6.6 19.8 4.1 3.7–4.6

70–79 6.3 c 15.2 3.6 3.2–4.1

80+ 4.4 c 9.2 3.4 2.9–4.0

a Rates are per 100,000 female population. ‘Total’ rates are age-adjusted to the 2000 US standard population by 5-year-age groups.
b Hispanic origin is not mutually exclusive from white, black, Asian/Pacific Islander, and American Indian/Alaskan Native. 1885 IBC cases

were excluded because there were fewer than 20 cases of Hispanic origin in the state or because more then 3% of cases in the state were missing

information on Hispanic origin.
c Rates and confidence intervals are suppressed for fewer than 20 cases.

Table 4. Rate ratios of inflammatory breast cancer by age, race, and ethnicity, United States, females, 1994–1998a

Age Black to white Asian/Pacific Islander to white Hispanicb to non-Hispanic

RR 95% CL p-Value RR 95% CL p-Value RR 95% CL p-Value

Total 1.2 1.1–1.3 <0.01 0.5 0.4–0.7 <0.01 0.9 0.8–1.1 0.38

<40 1.2 0.9–1.6 0.21 c 1.4 0.9–2.0 0.11

40–49 1.4 1.1–1.7 <0.01 0.4d 0.3–0.6 <0.01 1.2 0.9–1.6 0.22

50–59 1.0 0.8–1.2 0.82 0.9 0.6–1.2 0.33 0.6 0.4–0.9 0.01

60–69 1.2 1.0–1.5 0.07 0.4e 0.3–0.6 <0.01 1.1 0.8–1.7 0.46

70–79 1.3 0.9–1.7 0.13 c 0.6 0.3–1.2 0.17

80+ 1.4 0.9–2.0 0.10 c 0.9 0.4–2.0 0.82

a Rates are per 100,000 female population. ‘Total’ rates are age-adjusted to the 2000 US standard population by 5-year-age groups.
b Hispanic origin is not mutually exclusive from white, black, Asian/Pacific Islander, and American Indians/Alaskan Native. 1885 IBC cases

were excluded because there were fewer than 20 cases of Hispanic origin in the state or because more than 3% of cases in the state were missing

information on Hispanic origin.
c Rates and confidence intervals are suppressed for fewer than 20 cases.
d Ages <50.
e Ages 60+.
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American Joint Committee on Cancer’s Cancer Staging
Manual, 6th edition, defines IBC as primarily a clinical
diagnosis:

… a clinicopathologic entity characterized by diffuse
erythema and edema (peau d’orange) of the breast,
often without an underlying palpable mass. These
clinical findings should involve the majority of the
skin of the breast. Classically, the skin changes arise
quickly in the affected breast. Thus the term inflam-
matory carcinoma should not be applied to a patient
with neglected locally advanced cancer of the breast
presenting late in the course of her disease. This
clinical presentation is due to tumor emboli within the
dermal lymphatics, which may or may not be appar-
ent on skin biopsy. Involvement of the dermal
lymphatics alone does not indicate inflammatory
carcinoma in the absence of clinical findings. In
addition to the clinical picture, however, a biopsy is
still necessary to demonstrate cancer either within the
dermal lymphatics or in the breast parenchyma itself.
[19, pp. 225–226].

Bonnier et al. [8] distinguished between primary and
secondary IBC; they used the latter characterization
when the tumor was identified before the appearance of
inflammatory symptoms. In a case series, they described
three types of IBC: (1) typical IBC in 76% of cases – that
is, IBC with enlargement of the breast, redness, and
edema covering more than one-third of the skin over the
breast, emboli often present in the subdermal lymphat-
ics, lymph node involvement, and frequently no palpa-
ble tumor; (2) occult IBC in 13% of cases – that is, IBC
with no inflammatory signs but with dermal lymphatic
tumor emboli; and (3) pseudo-IBC in 11% of cases –
that is, IBC with symptoms like those of patients in the
first group but with better circumscribed tumors, no
carcinoma cells in subdermal lymphatics, and generally
no lymph node involvement. Three- and five-year
survival rates were not different for groups 1 and 2;
however, group 3 had better survival than the other two
groups. Bonnier and colleagues concluded that although
a diagnosis of true IBC might be suspected from the
clinical findings, pathology with dermal lymphatic
emboli or extensive lymph node involvement was needed
to confirm the diagnosis. When sections and tissue block
samples were examined for the presence of dermal
lymphatic emboli, however, these features were gener-
ally observed in about three-fourths of cases. Levine and
colleagues classified IBC cases according to the presence
of clinical and/or pathologic signs of disease and found
that three year survival was highest among women with
only clinical signs of disease (62%) and lowest among

those with clinical and pathologic signs of disease (34%)
[1].
Like the most recent population-based study of IBC

based on data from SEER, our study used a conserva-
tive definition of IBC, the ICD-O-2 code M-8530/3,
which is a pathologic diagnosis [4, 11]. Some cases of
true IBC may have been excluded if the pathologist did
not use this specific terminology. Some clinicians and
pathologists believe that ‘inflammatory carcinoma’ is
strictly a clinical rather than a pathologic diagnosis.
Patients with a clinical diagnosis of IBC based on the
appearance of the breast, a pathologic indication of
dermal lymphatic involvement, and a histologic type
other than M-8530/3 may have been missed. Therefore,
the estimates of IBC incidence rates in our study should
be considered conservative.
The magnitude of the underestimation may be greater

than 35% [1, 13, unpublished data from SEER]. Among
795 histologically confirmed diagnoses of IBC (based on
ICD-O-2 code M-8530/3) in women residing in nine
SEER areas during 1994–1998, 590 (74%) also had IBC
classified according to the extent of disease code 70
[personal communication from Lynn Ries, May 2003].
However, another 450 cases with other histologic types
of breast cancer, not M-8530/3, had only the SEER
extent of disease code for IBC.
Other limitations include the quality of race and

Hispanic origin data in registries [17], use of population
projections from the 1990 census [20], and the small
numbers of cases among Asian/Pacific Islanders and
American Indian/Alaska Natives. Cancer incidence
rates for some racial and ethnic populations may be
limited by problems in ascertaining race and by misrep-
orting of race and ethnicity on the basic records
(medical records, death certificates, and census reports)
from which information is collected on cancer incidence,
deaths, and populations at risk [21–24]. Recent studies
suggest that reporting of race for the white and black
populations is generally reliable, but biases are more
serious for some smaller populations, particularly
American Indians [23, 24]. Moreover, analyses of the
new census data suggest that there are sizable differences
between the enumerated 2000 census and the population
projections for the late 1990s from the enumerated 1990
census for some populations [20]. Recalculation of these
rates using new intercensal race-specific population
estimates may produce different rates and different
relationships between rates for different populations. An
underestimate of black women in the population pro-
jections may explain the higher rates of IBC in black
compared to white women in this study.
Statistically, since different states were included in the

calculation of rates for specific populations, differences
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could be attributable to geographic factors. To address
this concern, we repeated the analyses including all 26
registries in the calculations of rates and CL for each
population. The resulting rates did not differ apprecia-
bly, and the CL were more narrow. Based on the
inclusion criteria previously mentioned, this study
included cases from 40% of the US White population,
37% of the US Black population, 26% of the US
American Indian population, and 52% of the US Asian
Pacific Islander population. Independent of race cate-
gorization, 27% of the US Hispanic population was
included. Although the results from these additional
analyses did not produce different conclusions, the
results may be biased if race or Hispanic origin was
substantially underreported in the states with race-
specific populations currently described as small. As the
quality of coding for race and ethnicity improves over
time, these issues should dissipate.
IBC is an extremely rare form of breast cancer.

Because this form of breast cancer is rapidly fatal, more
precise diagnostic criteria are needed to distinguish it
from less aggressive forms of disease. Future clinical
studies of IBC should be based on a population-based
set of cases and should involve the detailed collection of
clinical data, such as the presence of erythema, edema or
peau d’orange appearance of the skin, and other clinical
signs of disease. These studies should also include
surgical assessment, such as full axillary dissection,
pathologic examination by an expert panel to assess the
presence of dermal lymphatic involvement, and testing
for known biologic markers.
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