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Abstract – The “orange peel” syndrome (or the peau d’orange sign) is a frequent symptom in patients with diffuse breast 
edema. Breast edema has various causes, among the most important being the breast cancer. This is why a correct diagnosis is 
mandatory. The aim of the study was to evaluate the role of mammography and ultrasound in thirty-nine patients presenting 
with diffuse breast edema and peau d’orange. The results showed an overall sensibility and specificity of 0.8333 and 0.8095 
for ultrasound compared to 0.6111 and 0.9048 for mammography. We recommend that all patients with diffuse edema 
should be first evaluated with ultrasound. In those cases of negative examination, the mamograpjhy should be the next step in 
order to assess the presence or the absence of microcalcifications. 
Keywords:  breast edema, “orange peel” syndrome, mammography, ultrasound, etiology 
 
 
 
Introduction 

Breast edema is an entity which from 
clinical point of view is mainly characterized by 
a thickened skin syndrome or the so called 
“peau d’orange” aspect. Additional features to 
this particular aspect may also include 
inflammatory signs, cutaneous ulcerations or 
blood suffusions, post-interventional scars, 
palpable axillary lymph nodes. A thorough 
correlation between clinical findings, patient 
history and imagistic aspects can offer us 
important clues for a correct differential 
diagnosis [1,2]. 
The purpose of the study was to assess the role 
of mammography and breast ultrasound in 
etiological diagnosis of breast edema. 
 
Material and Methods 

The patients included in this study have 
been selected from an overall of 1200 women 
examined at the Breast Imaging Department of 
Radiology Clinic, Emergency County Hospital, 
Cluj-Napoca, throughout a period of two years 
(2003-2005).  

Thirty-nine out of one thousand and two 
hundred patients accomplished the inclusion 
criteria’s. All patients presented with “peau 

d’orange” aspect of the breast and were 
diagnosed through mammography and breast 
ultrasound, examinations performed bilaterally. 

Mammography was performed with a GE 
mammography unit, using the standard 
incidences: cranio-caudal (CC) and oblique 
(MLO) for both breasts. Complementary 
projections with spot compression or magnified 
views have been used according to situation 
(example: microcalcifications, architectural 
distortions, asymmetric densities). 

Breast ultrasound was performed using 
devices with high-resolution transducers of 7-10 
MHz (Pico and Sono-Ace), in B-mode and also 
in Colour and Power Doppler mode. Axillary 
regions were also explored in all cases. 

On the mammograms, the features analyzed 
were the increased glandular density and the 
coarse retticular pattern of interstitial tissue, the 
presence of the opacities with an ill-defined 
contour, BI-RADS 4 or 5 microcalcifications 
and opacities and the presence of axillary lymph 
nodes.  

At ultrasound, we analyzed the diffuse 
hyperechoic aspect of the breast, the 
circumscribed collections and the nodular 
images displaying malignant features such as 



 60

inhomogeneous pattern, invasive contours, 
posterior shadowing, hypervascularisation, and 
longitudinal expansion. In the axillary region, 
were evaluated the shape, echostructure and the 
distribution of the blood vessels within the 
lymph nodes.  

In all the cases, the final diagnosis was 
confirmed by histology and/or cytology, 
percutaneous aspiration or short-term follow-up 
using mammography and/or ultrasound.  

The data were analyzed by the used of 
CATROM application [3]. The confidence 
intervals associated with relative frequencies 
were computed with BinomialDistribution 
application [4].   
 
Results 
The histopathological reports or final diagnosis 
confirmed either by percutaneous aspiration or 
by short-term follow-ups, revealed that 18 out 
of 39 patients with “orange peel syndrome” had 

proved to be with carcinomatous mastitis. Two 
out of thirty-nine patients were with lymphoma, 
one out of thirty-nine patients with metastatic 
melanoma in the breast and axilla, one of thirty-
nine patients with philosarcoma, and two 
presented with breast edema from an infectious 
mastitis. There were seven cases of iatrogenic 
edema (one from radiotherapy and six due to 
prior surgery of the breast and/or axilla). Two 
patients were diagnosed with post-traumatic 
edema, four patients with breast abscesses, and 
two with fibro-cystic disease accompanied by an 
intense inflammatory reaction. In one of the 
cases with carcinomatous mastitis the breast 
lymphedema was caused by a metastatic 
obstruction of the axillary lymph nodes in 
contra-lateral breast, which took the aspect of a 
huge nodular tumor visible also on 
mammogram and at ultrasound examination. 
The relative frequency and associated 95% 
confidence interval are illustrated in table 1. 

 
Table 1. Etiological distribution of breast edema in studied population 

 Relative frequency 95% Confidence Interval
Carcinomatous mastitis 46.15 [30.83, 64.04] 
Lymphoma 5.13 [0.07, 17.88] 
Phylosarcoma 2.56 [0.07, 12.75] 
Melanoma 2.56 [0.07, 12.75] 
Infectious mastitis 5.13 [0.07, 17.88] 
Breast abscess 10.26 [2.63, 23.01] 
Post-radiotherapy edema 2.56 [0.07, 12.75] 
Post-traumatic edema 5.13 [0.07, 17.88] 
Post-surgery fluid collections 15.38 [5.19, 30.70] 
Fibro-cystic disease with marked inflammatory reaction 5.13 [0.07, 17.88] 
TOTAL 100  

 
Mammography revealed lesions with certain 

features of malignancy in only eleven cases from 
a total of twenty-two neoplasia. Therefore there 
were twenty-eight situations in which 
mammography showed either benign aspects or 
was not conclusive due to an increased opacity 
of the breast (these situations included both the 
true benign lesions and false negative results of 
malignancy).  

Ultrasound examination revealed fifty out 
of twenty-two cases of neoplasia, and twenty-
four situations that included both positive 
results for benign conditions and false negative 
results of malignancy.  

Among the cases with a false negative result 
at ultrasound, two patients with invasive ductal 
carcinoma and “orange peel syndrome” 

presented with typically malignant 
microcalcifications on mammography and 
without other associated signs (see figure 1a and 
1b). Ultrasonography showed in these cases only 
a non-specific difuse hyperechoic aspect of the 
breast. Both situations were interpreted by 
ultrasound examination as benign.  

In a case of lymphoma, both 
mammography and ultrasonography were false 
negative for malignancy, the radio-imaging 
aspects being suggestive for a breast abscess.  

Unlike mammography that could not offer 
information about the nature of edema, in cases 
interpreted as benign, ultrasound was able to 
identify more accurately the underlying cause of 
edema (see table 2). 
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Figure 1A CC projection of the right breast. There are numerous, intraductal, BI-RADS 5 
microcalcifications. The ultrasound was negative at this patient who was diagnosed with invasive 
ductal carcinoma and a “ peau d’orange” syndrome.  
 

 
 
Figure 1B: Same patient. Magnified view of malignant microcalcifications. 
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Table 2. Benign etiology of breast edema: ultrasound examination 
 Absolute frequency Relative frequency 95% Confidence 

Interval
Diffuse edema* 5 27.78 [11.4, 55.2]
Breast abscess 5 27.78 [11.4, 55.2]
Post-traumatic edema 3 16.67 [5.9, 38.6]
Post-surgery edema 3 16.67 [5.9, 38.6]
Fibro-cystic disease with intense 
inflammatory reaction 

2 11.11 [0.3, 33.0]

False negative result in the case 
of the lymphoma 

1 5.55 [0.3, 27.5]

TOTAL 18 100
*infectious mastitis, post-radiotherapy edema

 
Statistical parameters obtained from comparison between mammography and golden standard 

diagnostic (hystopathological examination and/or clinical follow up) are presented in table 3. 
 

Table 3. Statistical parameters obtained from comparison between mammography and golden 
standard diagnostic 

 Mammography vs. Histopathology Ultrasound vs. Histopathology 
Parameter Value 95%CI Value 95%CI 
Chi square 9.4018 (p = 0.0022) n.a. 13.5626 (p = 0.0002) n.a. 
Correlation coefficient 0.4910 n.a. 0.5897 n.a. 
Sensibility 0.6111  [0.3834, 0.8060] 0.8333 [0.6148, 0.9478] 
Specificity 0.9048 [0.7196, 0.9761] 0.8095 [0.6058, 0.9299] 
False Positive Rate 0.0952 [0.0239, 0.2804] 0.1905 [0.0701, 0.3942] 
False Negative Rate 0.3889 [0.1940, 0.6166] 0.1667 [0.0522, 0.3852] 
Accuracy 0.7692 [0.6201, 0.8782] 0.8205 [0.6778, 0.9144] 
Positive Likelihood Ratio 6.4167 [1.6183, 23.2464] 4.3750 [1.7528, 10.4548]
Negative Likelihood Ratio 0.4298 [0.2401, 0.7825] 0.2059 [0.0756, 0.5951] 

n.a. = not applicable
 

Analyzing the data above we observe an 
increased sensibility of ultrasound comparing to 
mammography in revealing the etiology of 
breast edema, but with a lower specificity, 
explain mainly by its limited capacity of 
detecting microcalcifications. In addition, the 
diagnostic accuracy of ultrasound was superior 
to mammography. 
  

Discussions 
Among the causes of diffuse breast edema, 

the most frequent are infectious mastitis, 
carcinomatous mastitis, iatrogenic edema (post-
surgery, post-radiotherapy, drug induced edema 
–for example to anticoagulants, as a clinical 
manifestation of acute mammary tissue 
necrosis), and malignant infiltration in 
hematological neoplasia (lymphomas) and 
lymphatic stasis generated by axillary surgery or 
metastasis. There are also incriminated medical 
conditions that evolve with generalized anasarca, 
such as congestive heart failure, severe renal and 
hepatic insufficiency, fluid overload, 
hypoalbuminemia [1]. 

The typical aspect of peau d’orange in also a 
clinical sign in breast abscess, fat necrosis, breast 
carcinoma or metastatic diseases of the breast, 
as a local response to either inflammatory 
process or tumoral infiltration [1].  

The radio-imaging techniques can detect 
and document breast edema, but we must keep 
in mind that the data obtained should always be 
correlated with clinical findings and patient 
history. The benefit of using breast imaging in 
such cases is mainly in assessing the cause of the 
breast edema. Nevertheless, it is important to 
know that imaging may be superior to clinical 
examination, since inflammatory carcinoma, for 
instance, can cause skin thickening that is visible 
on imaging studies even weeks prior to clinical 
manifestation [1,2,5].   

MRI can also reveal breast edema in the 
postcontrast studies where shooould be a strong 
enhancement in the thickened skin.But the 
results are non-specific because enhancement is 
found both  in benigne and malignant 
conditions gnerating diffuse edema of the 
breast. Still, the method finds its utility in 
detecting occult focal lesions in 
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mammographically dense tissue (e.g. after 
radiotherapy) [1]. 

From all these etiologies, the first place 
belongs to breast cancer. In our study from 
thirty-nine cases with “peau d’orange” 
syndrome, twenty-two (56.41%) were detected 
with an underlying neoplasia (inflammatory 
carcinoma, lymphoma, phylosarcoma, 
melanoma). 

The thickness of the skin can vary from one 
patient to another. Normally, on mammograms, 

in standard projections the skin thickness should 
not exceed 2.5-3mm [6]. 

The most important aspects we can find on 
mammography at patients with diffuse breast 
edema are an increased thickness of the skin, a 
larger and a more dense appearance of the 
affected breast (see figure 2a, 2b) or a coarse 
reticular pattern of the interstitial tissue (see 
figure 3) [7-9]. 

  

    
 

Figures 2A and B Left breast mammography, standard projections  (MLO, CC). Carcinomatous 
mastitis with consequent diffuse edema. 
 

 
 
Figure 3  CC projection of the right breast. Increased density with a coarse reticular pattern of 
the breast in a patient diagnosed with invasive ductal carcinoma. Ultrasound revealed a nodular 
lesion with malignant features. 
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Breast ultrasound represents usually a 
complementary method to mammography, but 
in cases of breast edema, it is often the first 
intended examination due to a better tolerance 
from the patient and mainly due to its better 
ability of revealing the various causes of edema. 
In many situations when mammography is not 
indicated (pregnancy) or cannot be performed 

(excessive pain, impossibility of compression), 
sonography remains the ideal an only option of 
examination. There are numerous cases of 
edema that determine a mamographically dense, 
wattery appearence, that makes almost 
impossible a radiological differential diagnostic, 
therefore ultrasound should be use to elucidate 
these cases (see figure 4a and 4b). 

 
 

 
 
 
Figure 4A Breast ultrasound, B-mode, performed at the same patient as in Fig. 2, reveals a 
diffuse hyperechoic aspect of the breast with smooth interstitial fluid collection. 
 
 

 
 
 
Figure 4B Same patient. In the upper outer quadrant of the breast there is an extremely 
hypoechoic and hypervascular lesion which proved to be an invasive ductal carcinoma. 
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In our study we found a superior sensibility 
of ultrasound (0.8333 (95% CI [0.6148, 0.9478]) 
as a diagnostic method versus mammography 
(0.6111 (95% CI [0.3834, 0.8060]) in the cases 
with an important, diffuse edema of the breast. 
Nevertheless the major advantage of 
mammography remains its ability to detect  and 
evaluate the microcalcifications associated to a 
malignant opacity or representing the only sign 
that indicates the existence of a carcinoma. 
Ultrasound detects them especially if we use 
high resolution transducers and if the 
microcalcifications are clustered, numerous and 
situated within a hypoechoic lesion [10]. Our 
study included two patients, both with invasive 
ductal carcinoma, that have presented with 
typically malignant microcalcifications on 
mammograms and with negative ultrasound 
examinations, which  explains  the superior 
specificity of mammography (0.9048 (95% CI 
[0.7196, 0.9761]) versus echography (0.8095 
(95% CI [0.6058, 0.9299]) in our study, results 

that are in concordance with those from the 
literature.  

We must not forget that there are also 
situations in which malignant lesions can 
simulate benigne appearences and vice versa, 
therefore we may be often confronted with false 
negative or positive results. In our study one of 
the cases of lymphoma was false negative both 
at mammography and ultrasound (see figure 
5a,5b,5c) and for the other one, the 
mammography was false negative and the 
ultrasound true positive for malignancy, but for 
a primary breast neoplasia and not for a 
lymphoma. Overall sonography had a smaller 
rate (0.1667 (95% CI [0.0522, 0.3852]) of false 
negative results then mammography (0.3889 
(95% CI [0.1940, 0.6166]) and the diagnostic 
accuracy of breast ultrasound is also superior to 
that of mammography (0.8205 (95% CI [0.6778, 
0.9144]) compared with 0.7692 (95% CI [0.6201, 
0.8782]).

 

 
 
Figure 5A  MLO projection of the left breast in a patient with a primary breast Non-Hodgkin 
lymphoma. Increased central density plus a round density with benign features un the upper 
quadrant. 
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Figures 5B and 5C Ultrasound at the same patient: in the upper-outer quadrant two 
circumscribed, almost anechoic images. Superficial fluid collection located centrally.   The case 
was interpreted as an abscess.  

Althoug theoretically  we can 
differentiate between infectious mastitis and 
post-radiotherapy or post-traumatic edema at 
ultrasound, in patients with peau d’orange this 
differentiation is difficult to asses  without 
taking in consideration the history  of the 
patient. In such situations ultrasonography 
visualise only smooth, narrow, anechoich bands 
between the normal anatomical structures. 
Therefore it is recommandable that the imaging 
data obtained should be interpreted in 
correlation with clinical data and patient hystory. 
 
Conclusions 
1. Both mammography and ultrasound can 
detect diffuse breast edema. 
2. Mammography has a limited value in 
identifying the etiology of marked breast 
edemas. This fact is consequent to an increased 
density of the mammary tissue, capable to 
“hide” diagnostic features or lesions. 

3. Ultrasound allows the visualization of 
parenchymal lesions in a dense breast and allows 
a better evaluation of the axilla. 
4. The major disadvantage of ultrasound is its 
limited ability in detecting and evaluating 
microcalcifications. 
5. In the absence of clinical information, 
ultrasound cannot properly differentiate 
between infectious mastitis and post-traumatic 
or post-radiotherapy edema. 
6. There are always a number of cases in which 
both mammography and ultrasound will provide 
false negative results. 
7. Ultrasound is the first recommendable 
examination of a breast with diffuse edema, 
mammography being indicated in all cases with 
negative ultrasound. 
8. Clinical evaluation and anamnesis of patients 
with “orange peel” syndrome is essential in 
order to achieve a correct etiological diagnosis, 
which furthermore will permit an adequate 
therapy.
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