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Index terms:
Breast neoplasms, radiography,

00.326
Breast neoplasms, US, 00.1298,

00.326
Breast radiography, comparative

studies, 00.11, 00.1298

Published online before print
10.1148/radiol.2233010198

Radiology 2002; 223:829–838

Abbreviation:
PEV � Poussee evolutirie

1 From the Department of Radiology,
Ege University Hospital, Bornova, 35100
Izmir, Turkey. Received December 21,
2000; revision requested February 16,
2001; final revision received November
27; accepted December 19. Address
correspondence to I.G.B. (e-mail:
isilbilgen@hotmail.com).
© RSNA, 2002

Author contributions:
Guarantors of integrity of entire study,
E.E.U., A.M., I.G.B.; study concepts and
design, I.G.B.; literature research, I.G.B.;
clinical studies, E.E.U., A.M., I.G.B.; data
acquisition, E.E.U., A.M., I.G.B.; data
analysis/interpretation, A.M., I.G.B.;
manuscript preparation and definition
of intellectual content, I.G.B.; manu-
script editing, E.E.U., A.M.; manuscript
revision/review, E.E.U.; manuscript final
version approval, E.E.U., A.M., I.G.B.

Inflammatory Breast
Carcinoma: Mammographic,
Ultrasonographic, Clinical,
and Pathologic Findings in
142 Cases1

PURPOSE: To determine and quantitate radiologic characteristics of inflammatory
breast carcinoma and to report clinical and pathologic findings.

MATERIALS AND METHODS: A retrospective review of records of 2,733 women
who received a diagnosis of breast carcinoma between January 1988 and May 2000
revealed 142 histologically proved inflammatory carcinomas. Analysis included his-
tory; findings at physical examination, mammography, and ultrasonography (US);
and histologic type of inflammatory carcinoma.

RESULTS: At physical examination, skin changes (n � 115, 81%) were the most
common findings. A palpable mass was noted in 62% (n � 88), with axillary lymph
node involvement in 68% (n � 96) of the carcinomas. Mammography revealed
findings in carcinomas: skin thickening, 84% (n � 119); diffusely increased density,
37% (n � 53); trabecular thickening, 81% (n � 115); mass, 16% (n � 23);
asymmetric focal density, 61% (n � 87); microcalcifications, 56% (n � 80); nipple
retraction, 43% (n � 61); and axillary lymphadenopathy, 24% (n � 34). US showed
changes in carcinomas: skin thickening, 96% (n � 136); parenchymal echogenicity
changes, 73% (n � 104); dilated lymphatic channels, 68% (n � 96); solid mass,
80% (n � 114); pectoral muscle invasion, 10% (n � 14); focal areas of parenchymal
acoustic shadowing, 37% (n � 52); and axillary lymphadenopathy, 73% (n � 104).

CONCLUSION: Presence of isolated inflammatory signs is sufficient to suggest
inflammatory breast carcinoma clinically. Inflammatory breast carcinoma has a
mammographic pattern of inflammatory changes, such as skin thickening and
stromal coarsening and/or diffusely increased breast density with or without an
associated mass and/or malignant-type microcalcifications. US is helpful not only in
depiction of masses masked by the edema pattern but also in demonstration of skin
and pectoral muscle invasion and axillary involvement.
© RSNA, 2002

Inflammatory carcinoma of the breast is an infrequent form of invasive breast carcinoma
that manifests clinically with rapid onset of warmth, erythema, and edema of the breast
(1). Haagensen (2) described the clinical features of this fulminant disease as increased
volume and induration of the breast, increased temperature, tenderness or pain, peau
d’orange or cutaneous edema, redness of the skin of at least one-third of the breast, and the
presence of a palpable ridge at the margin of induration. Pathologically, any subtype of
primary breast carcinoma may be present, but dermal lymphatic vessels must be involved
(3,4).

The occurrence of inflammatory breast carcinoma, although uncommon when com-
pared with that of other malignancies, remains a very aggressive malignancy, with a
tendency to metastasize at an early stage. Therefore, information about this carcinoma is
considered of value and interest to both radiologists and clinicians. Mammographic
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findings in inflammatory carcinoma
were reported by Berger (5) in a series of
12 cases, by Dershaw et al (4) in 22 pa-
tients, by Tardivon et al (6) in 92 pa-
tients, and by Kushwaha et al (1) in 26
patients. However, the ultrasonographic
(US) findings have not been described ex-
tensively and, to our knowledge, have
not been previously reported in a large
series. The purpose of this study was to
identify and quantitate mammographic
and US findings in women with inflam-
matory carcinoma seen at the Radiology
Department, Ege University, Bornova,
Izmir, Turkey, and to report the clinical
and pathologic findings.

MATERIALS AND METHODS

A retrospective review of the records of
2,733 women with 2,863 breast carcino-

mas (130 with bilateral carcinoma) who
received diagnoses at Ege University be-
tween January 1988 and May 2000 re-
vealed 142 histologically proved inflam-
matory carcinomas (ie, tumors in dermal
lymphatics at histologic examination) in
139 women (mean age, 48 years; age range,
22–81 years). In each patient, question-
naires, physical examination records,
mammograms (at the time of diagnosis
and of follow-up), US prints and records,
and histopathologic results were recorded
and archived in the mammography unit.
The history, physical examination and
initial imaging (mammographic and US)
findings, and histopathologic analysis re-
sults were retrospectively analyzed. The
Research Ethics Committee of the univer-
sity did not require its approval or in-
formed consent from each patient for
this retrospective study.

The questionnaires and physical exam-
ination records of all patients were retro-
spectively reviewed (I.G.B.). Records of
the patients were searched for age at time
of diagnosis, risk factors such as personal
or family history of breast cancer, nulli-
parity, menarche before the age of 12
years, menopause after the age of 50

years, and birth of the first child after the
age of 30 years (7,8). The start and dura-
tion of complaints were noted if the in-
formation was available.

In all patients, the physical examina-
tion was performed by radiologists. Some
of these patients were first seen by clini-
cians (surgeons), and some patients re-
ferred themselves for mammography. At
physical examination, the presence of a
mass (including its location, size, mobil-
ity, and multiplicity), skin changes (ery-
thema or increased warmth of the breast,
skin edema or peau d’orange, and wheals
or ridging of the skin), nipple retraction,
diffuse hardness, and axillary lymphade-
nopathy were noted.

Mammography in two standard planes
of imaging (craniocaudal and mediolat-
eral oblique) was performed with two ma-
chines (Senographe 600 T Senix HF, Gen-
eral Electric CGR, Issy-les-Moulineaux,
France; Mammomat 3000, Siemens, Solna,
Sweden). All mammograms were retro-
spectively reviewed by two radiologists
(I.G.B., A.M.). During the mammogram
review sessions, magnifying glasses and
bright light were used to facilitate evalu-
ation of the skin and the subcutaneous

TABLE 1
History and Clinical Findings in Patients with Inflammatory Breast Carcinoma

Clinical Data No. of Cases* CI (%)†

Risk factors determined (n � 139 cases) 31 (22) 15.68, 30.14
Breast cancer (personal or family history) 15 (11) 6.17, 17.17
Nulliparity 8 (6) 2.52, 11.03
Menarche before 12 y 3 (2) 0.45, 6.18
Menopause after 50 y 2 (1) 0.17, 5.10
First child born after 30 y 3 (2) 0.45, 6.18

Topography (n � 139 cases)
Right breast only 79 (57) 48.17, 65.20
Left breast only 57 (41) 32.74, 49.66
Both breasts 3 (2) 0.45, 6.18

Physical examination (n � 142 breasts)
Skin changes 115 (81) 73.56, 87.08

Erythema 108 (76) 68.18, 82.81
Skin thickening 115 (81) 73.56, 87.08

Nipple retraction 61 (43) 34.69, 51.53
Palpable mass 88 (62) 53.45, 69.98

Size (n � 88 breasts)
�5 cm 37 (42) 31.60, 53.05
�5 cm 51 (58) 46.95, 68.40

Mobility (n � 88 breasts)
Mobile 2 (2) 0.28, 7.97
Nonmobile 86 (98) 92.03, 99.72

Location (n � 88 breasts)
Upper outer quadrant 58 (66) 55.03, 75.68
Upper inner quadrant 5 (6) 1.87, 12.76
Lower outer quadrant 6 (7) 2.54, 14.25
Lower inner quadrant 3 (3) 0.71, 9.64
Subareolar 16 (18) 10.76, 27.84

Multifocal, multicentric 6 (4) 1.57, 8.97
Diffuse hardness 32 (22) 15.95, 30.30
Axillary adenopathy 96 (68) 59.25, 75.21

* Data in parentheses are percentages.
† Binomial CIs were calculated by using Clopper-Pearson intervals.

Figure 1. Craniocaudal mammogram ob-
tained in a 58-year-old woman with a palpable
mass in the right breast. The left breast was
normal. A spiculated mass (arrowheads) is seen
in the right breast. Neither radiologic findings
nor a clinical pattern of inflammatory carci-
noma was present. However, tumor emboli in
the dermal lymphatics were detected at the
histopathologic examination of the surgical
specimen removed at mastectomy, and on the
basis of these findings, a diagnosis of inflam-
matory breast carcinoma was determined. His-
tologic subtype and size: invasive ductal carci-
noma, 3.4 cm in longest diameter.

830 � Radiology � June 2002 Günhan-Bilgen et al



tissues. The evaluation was performed with
consensus readings. Mammograms were
evaluated with the radiologists blinded to
information from the physical examina-
tion or the US records.

With comparative study of the mammo-
grams of the two breasts, the following
mammographic features were analyzed: in-
flammatory signs, such as skin thickening
(skin of the involved breast thicker than
that of the contralateral breast); trabecular
coarsening and increased density of breast
parenchyma; and other findings, such as
nipple retraction, presence of a mass,
asymmetric focal density (asymmetry of
tissue density with a similar shape seen on

two views but completely lacking borders
and the conspicuity of a true mass) (9),
microcalcifications, and axillary lymphad-
enopathy. When a mass was present, size,
location, and contours were noted; when
an asymmetric focal density was present,
location was noted. Mammographic eval-
uation criteria were based on the Breast
Imaging Reporting and Data System, or BI-
RADS (9). Axillary lymphadenopathy was
identified on the basis of two or more of
the following criteria: size larger than 2 cm,
replacement of fatty hilum, round shape,
and generalized increased density (10).

All patients underwent both axillary
and breast US, which was performed

(I.G.B., E.E.U., A.M.) by using a 7.5-MHz
transducer (SAL 70; Toshiba, Tokyo, Ja-
pan) (n � 113) or a broadband 5–11-MHz
transducer (HDI 1000; ATL Ultrasound,
Bothell, Wash) (n � 29). US was per-
formed either to detect or to evaluate
solid masses or axillary lymphadenopa-
thy or for academic interest at the time of
diagnosis, and findings were prospec-
tively recorded. All of the US prints and
records, which were archived with the
questionnaires and mammograms, were
retrospectively reevaluated (I.G.B.).

In addition to mammographic findings,
other findings were noted. These findings
included the following: skin thickening
(skin thickness � 2 mm and/or skin of the
involved breast was thicker than that of
the contralateral breast), skin invasion (in-
terruption of the deep echogenic line of
the skin, the dermis, or the subcutaneous
fat interface) (11), dilated lymphatic chan-
nels (branching anechoic tubular struc-
tures in the subcutaneous fatty tissues)
(11), pectoral muscle invasion (the mass
was in contact with the pectoral muscle,
and the tissue planes between the two were
obliterated), multifocality (the mass was
within the same quadrant or within 5 cm
of the primary lesion) (12), multicentricity
(the mass was in different quadrants or be-
yond 5 cm from the primary lesion) (12),
and axillary lymphadenopathy (a hypo-
echoic smoothly or irregularly outlined
mass with a long-to-short axis ratio of less
than 1.5 and absence of the echogenic hi-
lus) (11,13). When a mass was present, the
location, size, contour, and acoustic fea-
tures were evaluated. In nine carcinomas,
the sizes of the mass before and after neo-
adjuvant chemotherapy were compared.

In all patients, the diagnosis of inflam-
matory breast carcinoma was confirmed
pathologically, either by means of skin
biopsy (ie, punch biopsy that included
skin and dermal lymphatics) (n � 34) or
surgical biopsy (n � 108). One hundred
eight patients underwent mastectomy
and axillary lymph node dissection.

In statistical analysis, binomial CIs were
calculated by using Clopper-Pearson in-
tervals.

RESULTS

All patients were women who were 22–81
years old (mean age, 48 years) at the time
of diagnosis. When patients were grouped
according to age, four carcinomas were
found in patients in the 3rd decade of
life; 34 carcinomas, in the 4th decade
of life; 41 carcinomas, in the 5th decade
of life; 34 carcinomas, in the 6th dec-

Figure 2. Images obtained in a 64-year-old woman with a mass 6 cm
in longest diameter in the upper outer quadrant of the left breast,
peau d’orange, and nipple retraction. (a) Craniocaudal mammogram
of the left breast shows diffuse skin thickening (arrowheads), trabec-
ular coarsening, and a spiculated mass (arrows) 5.5 cm in longest
diameter in the outer quadrant. (b) Transverse US scans show marked
skin thickening (*) and dilated lymphatic channels (arrows) that are
typical of the breast edema pattern. Hypoechoic masses are also seen.
Histologic subtype and size: invasive ductal carcinoma, 6 cm in long-
est diameter.
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ade of life; 18 carcinomas, in the 7th
decade of life; and 11 carcinomas, in the
8th decade of life. Thirty-one (22%) pa-
tients had risk factors for carcinoma. The
duration of clinical symptoms ranged from
less than 1 month to as long as 8 months.

The most common finding at physical
examination was a change in the skin,
such as peau d’orange or erythema,
which was seen in 115 (81%) of 142
breasts. Masses were detected in 88 (62%)
breasts at palpation, and they were 1–12
cm in diameter (mean, 4.5 cm). The most
common location was the upper outer
quadrant. In 27 (19%) breasts with pal-
pable masses, no clinical evidence of in-
flammatory carcinoma was present (Fig
1). The history and clinical findings are
summarized in Table 1.

All initial mammograms were abnor-
mal, and multiple findings were present
in all women. The most common mam-
mographic finding was skin thickening,
which was present in 119 (84%) carcino-
mas (Fig 2a). Trabecular prominence com-
patible with edema was seen in 115 (81%)
carcinomas. In three patients, the skin
and trabecular thickening were bilateral.
In four patients, edema or skin thicken-
ing was the only abnormal finding (ie, no
mass or abnormal calcifications) on the
mammogram. In another two patients,
the contralateral breast had a spiculated
mass without skin changes.

Microcalcifications were present in 80
(56%) of 142 carcinomas. In eight (10%)
of 80 carcinomas with microcalcifica-
tions, the calcifications were diffuse, scat-
tered, round, or punctate and were con-
sidered benign or probably benign. In 43
(54%) of 80 carcinomas, the microcalcifi-
cations were pleomorphic, which meant
that they were suspected of being malig-
nant, and in 29 (36%) carcinomas, the
microcalcifications were linear and branch-
ing, which meant that they were highly
suggestive of malignancy. Of those carci-
nomas with calcifications, 59 (74%) of 80
had an accompanying density (ie, a mass
and/or an asymmetric focal density) (Fig
3a, 3b), and 21 (26%) of 80 did not have
an accompanying density. A diffuse in-
crease in density of the involved breast
when compared with the contralateral
breast was noted in 53 (37%) carcinomas,
and an asymmetric focal density (Fig 4a)
when compared with the contralateral
breast (Fig 4b) was noted in 87 (61%)
carcinomas. In 23 (16%) carcinomas, a
total of 28 masses with irregular contour
were demonstrated on mammograms
(Fig 5a). The size of the masses varied
from 1.0–6.5 cm in longest diameter.

The mammographic findings are summa-
rized in Table 2.

At US, skin thickening and parenchy-
mal echogenicity changes owing to
edema and thickening of Cooper liga-
ments were noted in 136 (96%) carcino-
mas. The skin thickening could be mea-
sured and compared with that of the
contralateral breast more sensitively and
confidently at US than at mammogra-
phy. The lymphatic and vascular chan-
nels were dilated in 96 (68%) carcinomas
(Fig 2b). A total of 135 solid masses in

114 (80%) of 142 carcinomas were de-
picted at US. In 12 carcinomas, the can-
cer was multifocal and multicentric (Fig
5b). The size of the masses varied from
0.7–9.5 cm in longest diameter. One
hundred eleven (82%) of 135 masses were
lobulated or had irregular contours with
posterior acoustic shadowing, whereas 24
(18%) of 135 had smooth contours with-
out posterior acoustic shadowing.

In 14 carcinomas, it was hard to dem-
onstrate the mass because the breast was
thick owing to parenchymal edema and

Figure 3. Images obtained in a 66-year-old woman with a palpable mass in the upper quadrant
of the left breast and breast erythema. The right breast was normal. (a) Mediolateral oblique
mammogram of the left breast shows trabecular thickening (arrows), a spiculated mass (*) 1.5 cm
in longest diameter, and diffuse pleomorphic microcalcifications suggestive of malignancy.
Round axillary nodes (arrowheads) with increased density and loss of lucent fatty hilum are
consistent with axillary lymphadenopathy. (b) Pleomorphic microcalcifications (arrowheads) are
better seen on the close-up image (photographic enlargement). (c) Transverse US scans show that
the mass (thick arrow) with irregular contour has invaded the skin (thin arrows). Findings at
histopathologic examination of the surgical specimen removed at mastectomy confirmed direct
dermal invasion. Histologic subtype and size: invasive ductal carcinoma, 1.7 cm in longest diameter.
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the mass was very deeply localized. Pec-
toral muscle invasion was seen in 14
(10%) carcinomas, and skin invasion was
seen in three (2%) (Fig 3c). In 52 (37%)
carcinomas, focal areas of parenchymal
acoustic shadowing without a mass con-
figuration were prominent (Fig 4c). US of
the axillary fossa demonstrated meta-
static lymph nodes that were enlarged
and hypoechoic (without the echogenic
hilum) in 104 (73%) carcinomas. The US
findings are summarized in Table 3. Nine

patients were referred for the evaluation
of response to neoadjuvant chemother-
apy. Follow-up US was performed regu-
larly every 3 months. The mean fol-
low-up period for the nine patients was
12.6 months (range, 6–21 months). At
follow-up in these patients, US demon-
strated an increase in the size of the ini-
tial mass in one carcinoma, a decrease in
three, complete disappearance in one (Fig
6), and no change in four carcinomas.

Contralateral breast cancer was present

synchronously in five cases, three of
which were inflammatory and two of
which were noninflammatory carcinoma
(one case with invasive ductal carcinoma
and one case with Paget disease).

In all patients, the clinical and radio-
logic diagnosis of inflammatory breast
carcinoma was confirmed pathologically
by means of either skin or surgical bi-
opsy. Findings at histopathologic exami-
nation of the specimen removed at mas-
tectomy in 108 patients revealed invasive
ductal carcinoma in 92 (85%) patients,
invasive lobular carcinoma in one (1%)
patient, and both in six (6%) patients.
Two (2%) patients had areas of microin-
vasive ductal carcinoma in situ and satel-
lite nodules along the lymphatics. How-
ever, a macroscopic mass could not be
demonstrated in these two patients. Mam-
mograms in these two patients showed
an edema pattern and diffuse calcifica-
tions, of which some were pleomorphic
and others uniform.

US demonstrated marked skin thicken-
ing, parenchymal acoustic shadowing,
and hypoechogenic areas that did not
demonstrate a mass configuration and
were localized close to the skin. In seven
(6%) of 108 patients, the diagnosis was
undifferentiated carcinoma. In 12 (11%)
of 108 patients, multifocal, multicentric
carcinoma was present. The pathologic
sizes of the masses were 0.8–10.0 cm
(mean, 4.2 cm). Areolar invasion in 31
(29%) and pectoral muscle invasion in 18
(17%) of 108 patients were present. Four
patients had accompanying Paget dis-
ease. Axillary lymph node metastasis was
present in all 108 patients who under-
went axillary lymph node dissection.

DISCUSSION

Inflammatory carcinoma of the breast ac-
counts for 1%–4% of breast cancer
(14,15). The average age range at onset is
45–54 years (4,14,16). The incidence (142
[5%] of 2,863) was higher in our practice
than in any of the earlier reports. The
reasons for this finding could be the fol-
lowing: (a) The series included a period
of 12 years, going back to 1988 when
patients with carcinoma in late stages
would be referred to health care. (b) We
practice in a large tumor institute where
patients are frequently referred for treat-
ment of late-stage breast cancer. The av-
erage age (48 years) at onset in our study
is in agreement with that in the litera-
ture. The frequency of clinical findings
was similar to that in previously pub-
lished articles (4,17), but there was a

Figure 4. Images obtained in a 47-year-old woman with peau d’orange. (a) Craniocaudal
mammogram of the right breast shows skin thickening (arrows), parenchymal edema, and focal
asymmetric density (*) in the outer quadrant. At US, a solid mass 3 cm in longest diameter with
irregular contour was seen in this location. (b) Craniocaudal mammogram of the left breast is
normal. (c) Transverse US scans of the lower inner quadrant of the right breast show marked skin
thickening (*), dilated lymphatic channels (arrowheads), and focal areas of parenchymal acoustic
shadowing (arrows). Histologic subtype and size: invasive ductal carcinoma, 3.3 cm in longest
diameter.
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trend toward higher incidence in the
right breast than in the left (P � .07,
binomial test).

Bilateral breast cancer, which was
present in five patients in this series, pre-
viously was reported to be a common
finding in patients with inflammatory
carcinoma. This finding was present in
30% of the patients in the study of Haa-
gensen (2), in 9% of those in the study of
Dershaw et al (4), and in 55% of those in
the study of Taylor and Meltzer (18). In
the series of Tardivon et al (6) with 92
patients, this percentage decreased to
0.9%. Among 139 patients in this study,
five (4%) had bilateral breast carcinoma
(three patients with inflammatory carci-
noma, one with Paget disease, and one
with invasive ductal carcinoma) synchro-
nously.

Haagensen (2) described the clinical
features of inflammatory carcinoma in
his series of 89 patients. The diagnosis
was not determined unless at least one-
third of the breast was affected with red-
ness or edema. In that study (2), tumor
was present in 57% of the patients; ery-
thema, in 57%; breast enlargement, in
48%; edema of the skin, in 13%; warmth
of the skin, in 8%; nipple retraction, in
13%; and pain, in 29%. In the patients
in this study, skin changes were seen in
81%, and a palpable mass was present in
62%. In the histologic examination of 27
(19%) carcinomas with palpable masses,
in patients who did not have any clinical
findings (eg, erythema or increased warmth
of the breast, skin edema or peau d’orange,
wheals or ridging of the skin) of inflam-
matory carcinoma, tumor emboli were
detected in the dermal lymphatics.

Saltzstein (19) described four patients
who had no clinical evidence of inflam-
matory carcinoma but had dermal lym-
phatic invasion histologically. These pa-
tients all died rapidly. He suggested the
term “clinical occult inflammatory carci-
noma” and concluded that inflammatory
carcinoma was a histologic rather than a
clinical diagnosis.

Although the diagnosis of inflamma-
tory breast carcinoma can be determined
on the basis of clinical symptoms or
pathologic findings, coexistent mammo-
graphic findings of tumor mass and/or
malignant microcalcifications and of in-
flammatory changes, such as extensive
skin and trabecular thickening, and dif-
fusely increased breast density are impor-
tant clues that should lead the radiologist
to suggest the diagnosis. All patients in
this study had abnormal initial mammo-
grams. The frequency of mammographic
signs that indicated inflammation of

breast tissue was in agreement with the
findings in previously published litera-
ture (1,6), but diffusely increased breast
density (37%) was less frequently noted
in this study, which was in agreement
with the data (41%) in the study of Der-
shaw et al (4).

At mammographic evaluation, the most
common finding was skin thickening
(84%). Although skin thickness varies be-
tween individuals, it is usually thicker in
small breasts (20). Wilson et al (21) re-
ported that skin thickness should not ex-
ceed 2.5–3 mm. On mammograms, skin
thickening becomes obvious first in the
inferior areolar region, and from there it
spreads quickly to the whole breast, and
this finding helps in the differentiation
of inflammatory carcinoma from other
inflammatory processes and from scir-
rhous carcinoma, which show local or
segmental skin thickening (20). Skin
thickening, increased breast density, and
stromal coarsening on mammograms are
caused by tumor invasion, obstruction of
lymphatic vessels, subepidermal capillar-
ies, and venules (22).

Inflammatory breast carcinoma is a T4
tumor according to the standard TNM
staging classification of the Union Inter-
nationale Contre le Cancer, or UICC, and
the American Joint Committee on Can-
cer, or AJCC (23,24). The definition of
inflammatory carcinoma of the breast
differs among studies and often includes
locally advanced breast carcinoma with
secondary inflammatory changes, which
usually manifests as a large mass with
localized skin changes adjacent to the un-
derlying mass (1,4,6). Findings in other re-
ports about the mammographic appear-
ance of inflammatory carcinoma of the
breast are conflicting. These discrepan-
cies may result from differences in the
clinical definition of inflammatory carci-
noma of the breast (1). In their report
published in 1995, Buzdar et al (25) sug-
gested that primary inflammatory carci-
noma of the breast and locally advanced
carcinoma with secondary inflammatory
changes are two distinct clinical entities
with differing incidence trends and sur-
vival curves.

It is also important to evaluate tumor

TABLE 2
Distribution of Initial Mammographic Findings

Mammographic Finding No. of Carcinomas* CI (%)†

Skin thickening 119 (84) 76.69, 89.45
Diffusely increased density 53 (37) 29.36, 45.83
Trabecular thickening 115 (81) 73.56, 87.08
Nipple retraction 61 (43) 34.69, 51.53
Mass 23 (16) 10.55, 23.31

Total no. 28
Location

Upper outer quadrant 18 (64)‡ 44.07, 81.36
Upper inner quadrant 3 (11)‡ 2.27, 28.23
Lower outer quadrant 4 (14)‡ 4.03, 32.67
Lower inner quadrant 3 (11)‡ 2.37, 28.23

Size
�5 cm 21 (75)‡ 55.13, 89.31
�5 cm 7 (25)‡ 10.69, 44.87

Contour, irregular 28 (100)‡ 87.66, 100
Multifocal, multicentric 5 (4) 1.15, 8.03
Asymmetric focal density 87 (61) 52.74, 69.32

Located in upper outer quadrant 52 (60)§ 48.71, 70.15
Located in upper inner quadrant 5 (6)§ 1.89, 12.90
Located in lower outer quadrant 4 (4)§ 1.27, 11.36
Located in lower inner quadrant 2 (2)§ 0.28, 8.06
Located in subareolar area 24 (28)§ 18.54, 38.21

Microcalcifications 80 (56) 47.77, 64.64
Benign 8 (10)� 4.42, 18.76
Malignant 72 (90)� 81.24, 95.58
With asymmetric density and/or mass 59 (74)� 62.71, 82.96
Without asymmetric density and/or mass 21 (26)� 17.04, 37.29

Axillary adenopathy 34 (24) 17.19, 31.82
Contralateral breast cancer (synchrony) 5 (4) 1.15, 8.03

* Data in parentheses are percentages. Unless otherwise indicated, percentages were calculated on
the basis of a total of 142 carcinomas.

† Binomial CIs were calculated by using Clopper-Pearson intervals.
‡ Percentages were calculated on the basis of 28 masses.
§ Percentages were calculated on the basis of 87 carcinomas.
� Percentages were calculated on the basis of 80 microcalcifications.
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growth over time, according to Poussee
evolutirie (PEV) criteria, to differentiate
inflammatory breast carcinoma from sec-
ondary inflammatory breast cancers
(1,6). PEV is a classification of breast can-
cer that was created by investigators at
the Institut Gustave-Roussy, Villejuif,
France. This classification, which differs

from the TNM staging system, is descrip-
tive and takes recent tumor growth and
inflammatory signs into consideration.
The PEV categories are defined as follows:
PEV 0, a tumor without recent increase in
volume and without inflammatory signs;
PEV 1, a tumor showing marked increase
in volume during the past 2 months but

without inflammatory signs; PEV 2, a tu-
mor with overlying breast tissue, skin in
particular, that is affected by subacute
inflammation and edema involving less
than one-half of the breast surface; and
PEV 3, a tumor with acute or subacute
inflammation and edema involving more
than one-half of the breast surface (14).

PEV 2 corresponds to a palpable mass
with inflammatory signs localized be-
neath the lesion with evolution that ex-
ceeds 4 months, whereas PEV 3 corresponds
to a palpable mass with inflammatory signs
with evolution of less than 4 months
(6,26). In their study of 26 primary in-
flammatory carcinomas of the breast,
Kushwaha et al (1) reported that a history
of rapid onset of clinical signs within 3
months of presentation is required to dis-
tinguish primary inflammatory carci-
noma of the breast from locally advanced
carcinoma with secondary lymphatic in-
vasion. This study is a retrospective anal-
ysis of patient records and mammograms
from 1988, and we do not have complete
information on the duration of symp-
toms. As a result, we cannot classify the
inflammatory breast carcinoma cases in
this study as primary or secondary.

The most important prognostic factor
in breast cancer is the presence and ex-
tent of axillary nodal involvement with
carcinoma; nodal disease is indicative of
systemic microscopic metastatic disease.
An overwhelming majority of patients
with inflammatory breast cancer have
nodal involvement that is not only mi-
croscopic but also clinical (14). In meta-
static lymph nodes, the internal texture
is usually homogeneous, but it can be
heterogeneous in large nodes; microcal-
cification is not as frequent as it is in the
primary lesions. US is particularly useful
for examination of level II and III lymph
nodes, which lie too high in the axilla to
be palpated. These lymph nodes have the
same appearances as level I metastatic
nodes but are behind the pectoral mus-
cles (11).

US is reported (27,28) to be more sen-
sitive in the detection of metastatic axil-
lary lymph nodes than palpation or mam-
mography. In this study, detection of axillary
lymph node involvement was underesti-
mated with mammography. Only 34
(24%) carcinomas had lymph nodes that
appeared to be involved (metastatic) on
standard views. However, clinically, 96
(68%) carcinomas had palpable lymph
nodes, and US demonstrated lymph nodes
that appeared to be involved (metastatic)
in 104 (73%) carcinomas. Although US is
more successful than physical examina-
tion and mammography in the detection

Figure 5. Images obtained in a 50-year-old woman with a subareolar
mass 4 cm in longest diameter. The right breast was normal.
(a) Craniocaudal mammogram of the left breast shows skin thicken-
ing that was seen with bright light (not seen on the image) and a mass
(*). The anterior contour of the mass (arrows) is obscured by the
fibroglandular tissue opacities; the posterior contour shows irregular-
ity. (b) Transverse US scans show two solid masses (arrows) with
irregular contours in the subareolar region, which is consistent with
multifocal carcinoma. Histologic subtypes and sizes: invasive ductal
carcinoma and multifocal carcinoma, 4.5 and 0.7 cm in longest
diameter, respectively.
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of axillary lymphadenopathy, axillary
dissection or sentinel lymph node imag-
ing (not performed in the patients in this
study) should be mandatory in these
cases.

To our knowledge, this is the first study
of a large series of US findings in inflam-
matory carcinoma. In this study, US eval-
uation was helpful not only in depiction
of axillary involvement but also in depic-
tion of skin and pectoral muscle inva-
sion. In posterior lesions, especially those
close to the chest wall musculature, accu-
rate assessment of tumor size and exten-
sion may not be possible with mammog-
raphy prior to surgery (29). If tumor
extends to and superficially invades the
greater pectoral muscle, a portion of the
muscle will be removed to obtain a neg-
ative posterior margin. Thus, it is critical
to map the extent of disease so that the
appropriate treatment is planned (29,30).
Among the 18 patients with histopatho-
logically proved pectoral muscle inva-
sion, US demonstrated the invasion in 14
cases. Mammographically, such an obser-
vation was not possible in any of the
patients.

Although US failed to demonstrate pec-
toral muscle invasion in four of 18 pa-
tients, it was superior to mammography.
Other modalities, such as computed to-
mography (CT) and magnetic resonance
(MR) imaging, have been useful in assess-
ing the presence of chest wall invasion by
tumor (29,31). MR imaging is superior to
CT with respect to in-plane resolution,
anatomic detail, and detection of subtle
enhancement within the muscles (29).
Morris et al (29), in their study in 19
patients with posterior breast masses,
could identify muscle invasion (muscle
enhancement on MR images) with 100%
accuracy. We did not perform MR imag-
ing in our patients, so we could not make
true comparisons. US results in this study,
when compared with the MR imaging re-
sults in the literature, might have a high
false-negative rate compared with rates
with MR imaging. However, our results
show that US was superior to mammog-
raphy.

US, when compared with mammogra-
phy, more commonly demonstrated skin
thickening, which is an important find-
ing in the diagnosis of inflammatory car-
cinoma. Comparison with the contralat-
eral breast was useful, especially when
slight thickening was suspected. In 17
carcinomas, unilateral skin thickening
was shown by using comparative (right
versus left breast of the individual) mea-
surements on US prints, whereas on mam-
mograms obtained in the same patients it

was not obvious even when bright light
was used to facilitate evaluation. On US
prints, as the skin thickened, the two echo-
genic lines that are normally demonstra-
ble became less distinct. With progressive
edema, the echogenicity of the skin de-
creased, and it became isoechoic with the
subcutaneous tissue.

Other than the common finding of dif-
fuse increase in the parenchymal echoge-
nicity caused by edema, the finding of
focal areas of acoustic shadowing with-
out a mass configuration was an addi-
tional US finding seen in 52 (37%) carci-
nomas. At mammographic correlation, all
52 carcinomas had marked breast edema
(skin and trabecular thickening and/or dif-
fusely increased density), whereas only
24 carcinomas had microcalcifications
and none had macrocalcifications. Thus,
we believe that this finding is caused by a
prominent pattern of edema (increased
water content that changes parenchymal
sound transmission of different tissue in-
terfaces) rather than by microcalcifica-
tions because microcalcifications of the
breast, which may appear as bright punc-
tate echoes on US scans, do not cause
acoustic shadowing with current trans-
ducers.

There is no consistent histologic type
of breast carcinoma associated with in-

flammatory breast disease. The histologic
characteristics range from infiltrating
ductal to medullary carcinoma. The se-
ries of Haagensen (32) in 40 patients in-
cluded 19 (47%) with the large cell un-
differentiated type (14). The distinct
pathologic feature, however, is the der-
mal lymphatic invasion. That is, patho-
logically, for diagnosis of inflammatory
carcinoma, the dermal lymphatic vessels
must be involved (3,4). In the series in
this study, the most common subtype
was invasive ductal carcinoma.

Unlike other types of breast cancer in
which surgery is the first modality of
treatment, chemotherapy before surgery
or radiation therapy is the current stan-
dard treatment of inflammatory breast
carcinoma (33,34). The accurate assess-
ment of tumor response to induction
chemotherapy in locally advanced breast
carcinoma, including inoperable stage
IIIB and IV inflammatory carcinoma, is
important, since the response influences
subsequent patient treatment and the se-
lection of postoperative chemotherapy
regimens and is an indicator of prognosis
(35,36). For assessment of final tumor size,
US is reported to be better than mammog-
raphy, and US is the most practical and
accurate method for monitoring response
(37,38).

TABLE 3
Distribution of Initial US Findings

US Finding No. of Carcinomas* CI (%)†

Skin thickening 136 (96) 91.03, 98.43
Diffuse increase in parenchymal echogenicity 104 (73) 65.17, 80.32
Dilated lymphatic channels 96 (68) 59.25, 75.21
Solid mass 114 (80) 72.78, 86.48

Total no. 135
Location

Upper outer quadrant 80 (59)‡ 50.47, 67.63
Upper inner quadrant 10 (7)‡ 3.61, 13.20
Lower outer quadrant 12 (9)‡ 4.68, 15.01
Lower inner quadrant 6 (4)‡ 1.65, 9.42
Subareolar area 27 (20)‡ 13.61, 27.75

Size
�2 cm 28 (21)‡ 14.25, 28.56
2–5 cm 61 (45)‡ 36.61, 53.98
�5 cm 46 (34)‡ 26.14, 42.72

Contour
Lobulated or irregular 111 (82)‡ 74.71, 88.27
Smooth 24 (18)‡ 11.74, 25.29

Acoustic features
With posterior acoustic shadowing 111 (82)‡ 74.71, 88.27
Without posterior acoustic shadowing 24 (18)‡ 11.74, 25.29

Multifocal, multicentric 12 (8) 4.44, 14.30
Pectoral muscle invasion 14 (10) 5.50, 15.99
Focal parenchymal acoustic shadowing 52 (37) 28.70, 45.11
Axillary adenopathy 104 (73) 65.17, 80.32

* Data in parentheses are percentages. Unless otherwise indicated, percentages were calculated on
the basis of 142 carcinomas.

† Binomial CIs were calculated by using Clopper-Pearson intervals.
‡ Percentages were calculated on the basis of 135 solid masses.
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As experience with MR imaging of the
breast has increased, the potential for it
to assist in the evalution of response has
developed. MR imaging can be used to
differentiate postchemotherapy residual
tumor from postchemotherapy fibrosis
and glandular tissue (39,40). Gilles et al
(41) demonstrated that timing and inten-

sity of contrast enhancement on dy-
namic MR images correspond with the
amount of residual carcinoma in treated
breasts. In nine of the patients in this
study who were referred for the evalua-
tion of response to neoadjuvant chemo-
therapy, the diffuse density on the initial
mammograms precluded determination

of the accurate size of the lesion. US pro-
vided information complementary to phys-
ical examination and mammographic
findings and was essential in the accurate
assessment of the response to chemo-
therapy. However, MR imaging was not
performed in our patients, which pre-
cludes the determination of compari-
sons.

Mammographic signs of inflammation
of breast tissue are encountered after sur-
gery, after radiation therapy, and in dif-
ferent benign breast disorders, such as
trauma, infection, and dermatoses (6,16,
42,43). Superior vena cava or subclavian
vein thrombosis, congestive heart failure,
and lymphoma are also reported as extra-
mammary causes of breast edema (44). In
the differential diagnosis, clinical history
is very important. In patients with in-
flammatory signs, which continue de-
spite treatment with antibiotics, biopsy is
indicated to eliminate inflammatory breast
carcinoma definitively (6).

The presence of isolated inflammatory
signs is sufficient to suspect inflamma-
tory breast carcinoma clinically. Radio-
logically, this carcinoma has a mammo-
graphic pattern of inflammatory changes,
such as skin thickening and stromal coars-
ening and/or diffusely increased breast
density. Associated mass and/or malig-
nant-type microcalcifications are usually
evident but may be absent. The assess-
ment of the mass may not be made pre-
cisely because of the diffusely increased
density on mammograms. US evaluation
is helpful not only in depiction of masses
but also in depiction of skin and pectoral
muscle invasion and axillary involve-
ment in inflammatory carcinoma, and it
is useful in documentation of the size of
masses if neoadjuvant chemotherapy is
contemplated.
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