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Objective: The purpose of this narrative review is to summarize the contributors to misdiagnosis or
delayed diagnosis of inflammatory breast cancer (IBC) and strategies for expedient diagnosis.

Background: Patients with IBC often report the disease as initially being misdiagnosed, most commonly as
mastitis.

Methods: We reviewed the literature on this challenging diagnosis by using sequential PubMed search
criteria including IBC breast symptoms, IBC diagnosis, and IBC imaging modalities to augment the authors’
knowledge of IBC. Other references were added from the manuscripts identified in the PubMed searches
and from manuscript reviewers.

Conclusions: Several factors contribute to the delayed diagnosis of IBC. One important factor is that
IBC is uncommon, and many generalists may not be aware of it in the differential diagnosis of breast skin
symptoms. Several features of IBC contribute to the low sensitivity of mammography for its detection, and
so the diagnosis is based on clinical factors and is thereby subjective. The presentation can be highly varied;
classic textbook images that do not capture the range of presenting signs and symptoms across skin tones
may contribute to missed diagnoses in patients with atypical presentations. In fact, the staging system of the
American Joint Committee on Cancer, which requires erythema of the breast skin for diagnosis, may exclude
patients with obvious global breast skin findings that are not explicitly red. We present an adapted algorithm
for working up the undiagnosed inflammatory breast to ensure the timely and accurate diagnosis of IBC. We
assert that frank, non-erythematous global skin signs in an enlarged breast with diffuse breast malignancy
are sufficient to diagnose IBC if the timing of these signs and findings on biopsy are consistent. We further
provide images of atypical IBC identified by global breast skin signs, including peau d’orange, consistent with
IBC in the absence of frank erythema.
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Introduction

Inflammatory breast cancer (IBC) is a virulent subtype of
invasive breast cancer that typically presents with breast
skin symptoms such as erythema and edema of the breast
skin. It is a crucial diagnosis to rule out when someone
presents with a red or inflamed breast, but it can be a
difficult diagnosis to make, both at presentation and even
after a diagnosis of malignancy (1). Our objective is to
review the literature highlighting factors that contribute
to the difficulty of making this diagnosis and to provide
updated guidance on how to avoid these challenges. Briefly,
we note that the likelihood of a generalist ever seeing a case
of IBC is very low, which increases the risk that it may be
overlooked on the differential diagnosis for inflammatory
breast symptoms. The risk of misdiagnosis is further
increased by the low sensitivity of mammography, the
most commonly ordered screening exam for breast lesions
suspected of being malignant (2,3). This means physicians
who suspect cancer may be wrongly reassured by false-
negative findings on a mammogram and miss the diagnosis
of IBC instead of moving on to ultrasonography, magnetic
resonance imaging (MRI), and biopsy when needed (4).
In addition, when malignancy is identified, it can often
be misdiagnosed as non-IBC owing to subjectivity in the
diagnosis of IBC, heterogeneity in presentation of IBC,
and, perhaps, an overly rigid staging system requiring
erythema and concurrent edema and peau d’orange to
make the diagnosis (5-8). These factors greatly complicate
reporting of IBC and research as well, and efforts are under
way to refine the diagnosis. We present the following article
in accordance with the Narrative Review reporting checklist
(available at https://dx.doi.org/10.21037/cco-21-116).

Methods

References were identified by using PubMed search criteria
including IBC breast symptoms, IBC diagnosis, and IBC
imaging modalities to augment the authors’ knowledge
of IBC. Other references were added from manuscripts
identified in the PubMed searches and from manuscript
reviewers. References were considered relevant if they
focused on making the diagnosis of IBC at the onset of
symptoms; imaging patients with symptoms at the time of
presentation and before diagnosis; or distinguishing IBC
from non-IBC among women with symptoms and a known
breast malignancy. All included references were reviewed in
their entirety by at least one author.
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Discussion

Definitions and limits of the American Joint Committee
on Cancer (AFCC) staging definition

The presentation of IBC is attributed to diffuse and rapid
obstruction of lymphatics in the breast by tumor emboli,
which can result in the signs and symptoms of IBC: skin
edema due to direct obstruction; hyperemia related to
dilation of blood vessels in lymphatic obstructed skin; and
breast swelling (9). Unfortunately, the single sign that is
mandatory for diagnosis of IBC in the widely used AJCC
staging system is erythema, which in fact can wax and wane,
or not be present at all, in spite of obvious global lymphatic
obstruction leading to skin edema and breast swelling. The
8th [2017] edition of the AJCC staging manual defines IBC,
stage T4D, as a “clinical-pathological entity characterized
by diffuse erythema and edema involving approximately
a third or more of the skin of the breast” (10). It further
stipulates that the time from first symptom to diagnosis
be less than 6 months, given the characteristically rapid
evolution of IBC, and that a pathologic diagnosis of invasive
cancer is required. The phenotype is attributed to breast
and dermal lymphatics being clogged by tumor emboli;
however, pathologic identification of dermal lymphatic
emboli is not required for the diagnosis of IBC, and patients
with dermal lymphatic emboli without clinical signs and
symptoms are not considered to have IBC according to
the AJCC criteria. In 2011, an international panel sought
to define the minimum criteria required for the diagnosis
of IBC and to refine the AJCC statements on breast skin
involvement to “rapid onset of breast erythema and/or peau
d’orange, and/or warm breast,” with erythema occupying
at least one third of the breast (5). At the very least, these
variations in minimum requirements have led to some
confusion and ambiguity, as was illustrated in an extensive
external review of medical photographs and records of
274 patients diagnosed with IBC across six sites in Egypt,
Tunisia, and Morocco (8). The diagnosis of IBC was
made according to the expert panel consensus statement
in 76% of the IBC cases selected for that study, and only
36% adhered to the AJCC definition. Nevertheless, 86%
were confirmed as IBC by either photographic review or
adherence to the consensus statement by independent,
external experts. Many cases excluded by the AJCC
definition in this study were excluded because careful
reading suggests that both pesu d’orange and edema must
be present, a conclusion not supported by clinical expert
review (8).
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Figure 1 Variations in the presentation of malignant inflammatory breast highlight the difficulty in diagnosing inflammatory breast cancer
(IBC). Medical photographs (left) and images demonstrating diffuse skin edema (right) are shown for 6 patients presenting for evaluation of
breast skin symptoms to the MD Anderson Cancer Center IBC clinic. (A) Patient described 2 years of clear nipple discharge and 10 months
of left breast swelling that progressed more rapidly in the last 2 months. At the time of evaluation, the left breast was larger than the right
with diffuse skin edema apparent clinically and on imaging, and nipple inversion. The physical exam is consistent with IBC lacking frank
erythema, but the timing exceeds the 6-month window. Invasive breast cancer was confirmed on biopsy and the disease was staged as T4B,
non-inflammatory. (B) Patient described rapid onset of breast swelling and skin edema with non-erythematous color change and inverted
nipple. Clinical exam is consistent with IBC, and imaging was suspicious for breast cancer. Biopsy demonstrated carcinoma of Mullerian
origin; PET/CT confirmed metastatic ovarian cancer, not IBC. (C) Patient noted swelling, pain, and erythema in the left breast exactly
3 weeks before presentation. Imaging and biopsy confirmed invasive breast cancer, and the disease was staged as T4D, IBC. (D) Abrupt
onset of a left breast mass and breast swelling followed by erythema. Imaging and biopsy confirmed invasive breast cancer and the disease
was staged as T4D, IBC. (E) Abrupt onset of a right breast mass, global breast swelling, and subtle diffuse clinical skin edema, with diffuse
skin edema on imaging. Erythema is not present. Biopsy confirmed breast cancer. Disease was staged as T4D, IBC. (F) Patient noted a
left breast mass at 5 months postpartum. Mammogram was reportedly benign. The patient presented to her physician a month later with

increased swelling and erythema and was diagnosed with mastitis. Two months later, when the photograph was obtained, sonography

confirmed a mass, and biopsy revealed invasive cancer. Disease was staged T4D, IBC.

Speaking to the significance of this issue, an expert panel
convened by the Susan G. Komen Foundation on IBC
identified the lack of a more formal definition of IBC as the
most pressing issue to be addressed to improve outcomes
for IBC (11), and this panel is seeking to develop such
a definition. In the meantime, both staging definitions
as written require erythema, although many experts who
treat large numbers of patients with IBC agree that this
requirement should be removed from the staging system (11).
Although some cases are characterized by diffuse erythema
and overt skin edema or peau d’orange, significant variation
at presentation leads to ambiguity in diagnosis (Figure 1). In
The University of Texas MD Anderson Cancer Center’s
IBC clinic registry (12), redness was a component of
presentation in only 69% of patients. Further, the criterion
of one-third of the breast is nonspecific, not based on data,

© Chinese Clinical Oncology. All rights reserved.

and not quantitative. Another variant of IBC described in
the literature, occult IBC, involves having no clinical signs of
IBC at all but the presence of dermal lymphatic emboli (13);
however, this variant could result from localized skin invasion
and not represent IBC biology. At this time, cases such
as these are not diagnosed as IBC in our dedicated IBC
clinic. Finally, consistent with the impression that global
skin changes need not be red but nonetheless represent
the biology of IBC, we recently reviewed the medical
photographs of 245 patients with untreated IBC and found
that an a priori-defined triad of breast swelling, global skin
change (red or otherwise), and nipple change was present
in 60 cases and was associated with significantly worse
outcomes (7). The 10-year actuarial overall survival rate for
patients with this triad was 29.7% vs. 57.2% for all others
(P=0.001).
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Differential diagnosis and work-up of inflammatory breast
syndrome

Other issues to consider are those that delay the diagnosis
at presentation before a malignancy is identified. The
differential diagnosis in a patient with signs or symptoms
of inflammation of the breast (including redness, edema,
pain, or swelling) without a diagnosis, i.e., those with
“inflammatory breast” or “inflammatory breast syndrome,”
includes both lactation-related and non-puerperal causes,
and very few reports have been published that define
the incidence of malignancy among patients presenting
with inflammatory breast symptoms aside from lactation-
related mastitis (14-17). This means that little literature
is available to assist the generalist faced with a patient
with an inflammatory breast to optimize the work-up and
to distinguish malignant from non-malignant etiologies.
The most common diagnosis causing inflammatory
breast syndrome is infectious mastitis, which is most
common during lactation and typically responds quickly
to antibiotics. The crucial diagnosis to rule out is IBC, as
IBC is always stage III at diagnosis and progresses rapidly
to stage IV (incurable) breast cancer when the diagnosis is
delayed (15,16). Also important to recognize is that IBC
can occur in pregnant and lactating women, making the
diagnosis in such patients especially challenging.

The incidence of IBC is low among women with
breast cancer, typically estimated at 2-3%. Assuming an
incidence of 125 breast cancer cases per 100,000 women,
the estimated incidence of IBC is approximately 2-3 cases
per 100,000 women (18). Therefore, many generalists
may never encounter IBC in their careers. According
to the available references, the incidence of IBC among
women with an inflamed breast ranges from 5% to
50%, highlighting the fact that IBC may not be that
uncommon among women presenting with an inflamed
breast, particularly when the patient is not pregnant or
postpartum (17,19,20). Indeed, in one report of women
presenting with inflammatory breast symptoms who
were not pregnant or postpartum, the incidence of breast
cancer was 50% (17). In that study, Dabi ez 4/. reviewed
the experience at a tertiary university hospital in France
and identified 76 non-pregnant or postpartum women
presenting with inflammatory breast (benign and malignant
causes). Thirty-eight of these patients were diagnosed with
IBC, underscoring the likelihood that a greater proportion
of patients seen at a tertiary referral center would have
cancer. The other 38 patients had benign diagnoses
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of infectious and inflammatory etiologies. Infectious
etiologies were predominantly retroareolar abscess (n=15,
71.4%), although galactoceles, infected cysts, and abscess
associated with fibroadenoma and an abscess after post-
traumatic fat necrosis were also observed. Inflammatory
etiologies were periductal mastitis (n=5, 29.4%), post-
irradiation mastitis (n=3, 17.6%), granulomatous mastitis
(n=2, 11.8%), Mondor disease (n=1, 5.9%), post-traumatic
fat necrosis (n=1, 5.9%), inflammatory adenofibroma
(n=1, 5.9%), or unclassified mastitis (n=4, 23.5%). Dabi
and colleagues proposed a diagnostic algorithm focused
on the importance of identifying IBC when present and
treating it appropriately as an oncologic emergency (17). An
adaptation of their test-and-treat approach to diagnosing
IBC in non-puerperal woman, incorporating guidance for
pregnant or postpartum patients, is shown as Figure 2. In
a smaller study of patients presenting with inflammatory
breast symptoms, Froman et 4. reported only one case of
IBC among 22 patients presenting to a breast center with
a red breast, with the predominant benign diagnosis being
mastitis, abscess, radiation-induced erythema, cellulitis,
and post-radiation morphea (19). Kamal et a/. reviewed
197 cases of clinically diagnosed mastitis (used broadly
to describe breast inflammation) and proposed grouping
these cases as infectious, non-infectious/inflammatory, or
malignant. They identified 11 cases of IBC (5.6%), none
in lactating women, and all in women who were older than
40 years (20). Collectively, these findings indicate a broad
range in the incidence of IBC among patients presenting
with a red or inflamed breast (4.5% to 50%). A weighted
average using the data from the three studies described here
15 16.9%.

Optimal imaging-and-biopsy approach to rule out IBC

One commonality among IBC patients is a history
that included evaluation with mammography that was
reviewed as normal or no mass was identified. Indeed, in
the study by Kamal ez 4l., a review of images reveals that
simple and malignant forms of mastitis have many signs
in common (20). Mammographic signs were considered
less discriminating than ultrasonography for identifying
malignancy. Diffuse skin thickening and increased density
favored malignant mastitis, whereas dilated retroareolar
ducts and characteristic calcification patterns favored
noninfectious forms. All of the patients with IBC had skin
thickening on ultrasonography, but only 54% had skin
thickening identified on mammography (20). However,
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Figure 2 Non-lactating inflammatory breast algorithm [adapted from Dabi ez 2/ 2017 (17)]. All non-lactating patients with inflammatory

breast syndrome should have breast imaging, including ultrasonography. If malignancy is suspected but no identified lesion is amenable to

biopsy, or if a “test and treat” strategy fails to resolve symptoms, magnetic resonance imaging (MRI) with biopsy is indicated. ¥, in lactating

patients with strongly suspected acute mastitis, a reasonable approach is to begin with “test and treat” strategy and go back to the top of the

algorithm if no marked improvement is noted after 2 weeks of antibiotics. Imaging could be obtained when the antibiotics are prescribed to

ensure no delay if the symptoms progress or fail to resolve.

skin thickening can also be present in benign mastitis
(Figure 3). In the study by Dabi et al., the presence of a
mass (present in 21/45 cases, malignant in 15/20, P=0.04),
microcalcifications (present in 20/45 cases, malignant in
16/20, P=0.04) or focal asymmetry on mammography
(present in 9/45 cases, malignant in 8, P<0.001) were all
significantly associated with malignant disease, but these
signs were not present in all cases (17). Overall, relative
to patients with benign disease, patients with a malignant
lesion were more likely to have skin thickening (58% vs.
32%, P=0.05) and more lymph nodes suspected of harboring
disease at clinical examination (50% wvs. 8%, P<0.001).
Patients with malignant disease were also significantly older
(P=0.022) and had significantly larger palpable masses (8.1
vs. 4.1 cm, P<0.001). Conversely, precise delimitation of the
mass on ultrasonography was significantly associated with
benign lesions. In work from Le-Petross et /. (21), primary
breast lesions were more often visible on sonography than
on mammography. An interesting sonographic feature
best demonstrated on extended-field-of-view images was a
linear infiltrative pattern that dissected through the breast
parenchyma with loss of normal architecture (Figure 4).
Critically, targeting this area of focal linear infiltration in
the absence of a discrete mass on sonography yielded a
diagnosis of cancer and enabled evaluation of biological

© Chinese Clinical Oncology. All rights reserved.

markers in this study (21). Moreover, primary breast
lesions on a background of extensive diffuse edema were
more likely to be detected on MRI (when contrast is used)
than on ultrasonography or mammography (Figure 5),
and this additional information can assist in identifying a
target for biopsy (21). Yang ez al. reviewed and compared
mammography, ultrasonography, MRI, and positron
emission tomography/computed tomography (PET/
CT) for their ability to identify breast parenchymal
lesions, both to aid in the radiographic diagnosis and to
guide clinicians regarding definitive biopsy (22). Among
the 80 patients included in that study, 75 (94%) had
undergone mammography, 76 (95%) sonography, 33 (41%)
MRI with contrast, and 24 (30%) PET/CT. A primary
parenchymal breast lesion was found in 60 patients (80%)
on mammography (mass or calcifications), 72 (95%) on
sonography (mass or architectural distortion), 23 (96%) on
PET/CT (hypermetabolic lesion), and 33 (100%) on MRI
(enhancing lesion). These findings highlight the value of
MRI in the work-up of IBC to guide biopsy when earlier
imaging has failed to reveal a dominant lesion or shows
abnormal but inconclusive results. Notably, 97% of the
women in this study had non-fatty breasts despite being
largely postmenopausal. The authors speculate that the
breast parenchymal background may have contributed to
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Figure 3 Skin edema in granulomatous mastitis. A 41-year-old woman with left breast pain, redness, and swelling over a few days that had

not improved on ciprofloxacin and doxycycline. (A) Mammography at presentation revealed diffuse skin thickening with dense breast tissue

in the superior breast. The patient subsequently had three biopsies (at initial presentation, 2 weeks, and 2 months later), all showing dense

stromal fibrosis with acute and chronic inflammation and granulation tissue, all features suggestive of granulomatous mastitis. Left axilla

lymph node biopsy was also negative for malignancy. The patient was treated with prednisone and methotrexate. (B) Follow-up at 2 years

confirmed no cancer and improved left breast swelling and hardness. (C) For comparison, a mammogram of a 43-year-old woman with

inflammatory breast carcinoma revealing diffuse skin thickening (arrows).

Figure 4 Breast ultrasonography with extended field of view.
A 49-year-old woman with left breast and axillary swelling.
Ultrasound-guided biopsy of the breast and axilla revealed poorly
differentiated carcinoma positive for the estrogen and progesterone
receptors and negative for Her2neu. The extended field of view
ultrasound image revealed a large 9-cm area of abnormal tissue
with posterior acoustic shadowing (white arrows). Associated skin
thickening (2-headed arrows) was measured at 6 mm (normal skin

thickness is 3 mm or less).

the poor visibility of a primary breast parenchymal lesion on
mammography in 15 patients (20%). Also, the basic imaging
findings associated with IBC in that study agreed with those
described by others (23-30), namely, diffusely increased

© Chinese Clinical Oncology. All rights reserved.

parenchymal density (now termed global asymmetry
according to the ACR BIRADS lexicon (31), trabecular
distortion, and skin thickening on mammography. The
same group undertook an expanded analysis focusing on
MRI and identified a very high likelihood of detecting a
breast parenchymal lesion with MRI (98%, n=80) compared
with 68% on mammography. Among patients with a breast
parenchymal lesion, the most common MRI finding was
a mass or multiple masses (57 of 78, 73%) (22). Masses
were often multiple, small, and confluent (47 of 57, 82%);
mass margins were irregular (43 of 57, 75%); and had a
heterogeneous internal enhancement pattern (47 of 57,
82%). Kinetic analysis revealed a delayed washout pattern
in 66 of 78 tumors (85%). MRI showed skin thickening in
74 of 80 breasts (93 %), whereas mammography showed skin
thickening in 56 of 78 breasts (72%) (22).

The edema component of IBC is well demonstrated on
the T2-weighted images of a standard MRI examination
(Figure 5), triggering some investigators to assess the value
of this edema to distinguish benign inflammation from
malignant inflammation or its predictive potential if the
edema resolved. Kanao ez al. retrospectively reviewed 162

patients presenting with inflammatory breast symptoms
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Figure 5 Non-contrast T2 image and contrast-enhanced T'1 image show extensive edema around tumor in a 49-year-old woman with left

breast inflammatory carcinoma. (A) The T2-weighted MR image shows diffuse high T2-signal or edema throughout the enlarged left breast,

typical of IBC, noted in the subcutaneous region (broken arrow), throughout the breast, and in the pectoral or chest wall region (2 solid

arrows). (B) The contrast-enhanced image shows the enhancing tumor (solid arrows), which appears dark on image A. This tumor bed can

be masked on mammography or ultrasonography by the surrounding edematous tissue, since both edema and tumor would appear white on

mammography.

who underwent breast MRI [T2-weighted imaging, with
diffusion weighted imaging (DWI) or dynamic contrast-
enhanced (DCE) imaging] from 2008 through 2015. Among
breast lesions with high-T2-signal intensity, 14 were benign
inflammatory lesions, 69 were benign non-inflammatory
lesions, 16 were malignant inflammatory lesions, and 63
were malignant non-inflammatory lesions (32). Notably,
segmentation of those breast lesions having high T2
signals [by apparent diffusion coefficient (ADC) mapping,
which is derived from T2-weighted images and DWI]
could distinguish benign from malignant inflammatory
conditions, but ADC mapping of low-T2-signal areas
did not (32). In another evaluation of MRI, Harada et a/.
evaluated a model of breast edema scores in 408 women
with breast cancer and found that the edema detectable
on T2-weighted images was related to prognosis after
neoadjuvant chemotherapy (13).

These findings hold promise for the development of a
non-contrast breast MRI exam that relies on T2-weighted
imaging and DWI without DCE, which would reduce
concerns about nephrogenic systemic fibrosis or deposition
of gadolinium-based contrast agents in tissue; however,
further research with larger numbers of patients is needed.
When this review was written, breast MRI must be done
with intravenous contrast to be effective (22). Indeed, in
our own experience at a dedicated IBC clinic, we identified
one case where use of MRI without contrast for an implant
rupture led to delay in the diagnosis of IBC.

© Chinese Clinical Oncology. All rights reserved.

Conclusions

IBC is an oncologic emergency, and making the diagnosis
promptly can be the difference between curable and
incurable disease. Understanding how to make this
difficult diagnosis can save lives. Although IBC is
relatively uncommon, at one tertiary referral center for
breast symptoms, it represented 50% of patients who
presented with inflammatory breast symptoms (17), so
a high index of suspicion and immediate imaging work-
up is not excessive. Dedicated IBC clinics operating
in the United States are willing to discuss complicated
diagnostic cases with colleagues. Our recommendation,
based on the literature reviewed, is that any patient with
presumed benign mastitis that does not rapidly resolve with
recommended therapy for benign disease should undergo
breast imaging with mammography and ultrasonography,
followed by MRI if available, and biopsy. Several studies
have highlighted the limitations of mammography and,
to a lesser degree, ultrasonography for identifying IBC
with high specificity; however, abnormal findings on these
exams should prompt further work-up, and even if MRI is
not available, ultrasonography adds important diagnostic
information over mammography alone (20-22). Notably,
several groups have reported cases in which experienced
breast oncology specialists diagnosed IBC that failed to
meet AJCC or international consensus definitions because
of the absence of erythema or the lack of concurrent breast
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edema and peau d’orange (7,8,12). We assert that some IBC
patients will not have frank erythema; however, compelling
non-erythematous skin changes such as peau d’orange or
other skin discolorations due to diffuse disease should be
diagnosed as IBC, and patients should be treated with
trimodality therapy including neoadjuvant systemic agents,
and referral to a dedicated center for enrollment in an IBC-
specific trial should be strongly encouraged.

The rarity of IBC and the lack of available information
to fully quantify the number of women who present
with inflammatory breast syndrome in terms of age and
pregnancy status undoubtedly limit our understanding
of the true incidence of IBC in women with symptoms.
Further, the lack of objective pathobiological diagnostic
criteria means that there is no “gold standard” against which
to test assertions about clinical symptoms. Nevertheless, the
information that is available affords a useful algorithm, and
as many experts agree, revision of the staging criteria may
be in order.
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