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the Diagnosis of Various Breast L esions?
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Abstract

Background: The most common female cancer in Egypt
is breast cancer as the age-specific incidence rates show a
progressive increase after the age of 30 years, to reach a sharp
peak at the age group of 60-64 years. Many early breast
carcinomas are asymptomatic. In an effort to overcome the
limitations of mammography and ultrasonography, Magnetic
Resonance Imaging (MRI) has been explored as a modality
for detecting breast cancer in women at high risk and in
younger women. Dynamic Contrast-Enhanced MRI (DCE-
MRI) has high accuracy for the detection of breast cancer,
alowing detection of malignancy that is occult on physica
examination, mammography, and sonography.

Aim of Sudy: Wasto assess the ability of contrast enhanced
MRI in differentiation between benign and malignant breast
lesions.

Patients and Methods: Fifty female patients were included
their age ranged from 18-70 years.

Results Accurecy of DCE-MRI in differentiation between
benign and malignant lesions were 90% with sensitivity of
100% & specificity of 70.6%.

Conclusion: We concluded that DCE-MRI can be used
as diagnostic tool in detection of breast cancer.
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Introduction

NOWADAYS cancer breast is the most common
cancer and most important leading cause of death
in women all over the world [1].

Mammography & ultrasound has been the first
method used for the diagnosis of breast cancer as
it found recently that mammography could miss
20% of the tumors that can be detected easily by
DCE MRI [2].
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Magnetic Resonance Imaging (MRI) considered
the best modality for detecting breast cancer in
young women [3]. Accuracy of breast MRI din
detection of breast cancer depends on reader expe-
rience and use of adequate technique [4].

The American Cancer Society suggested that
women with a high risk of breast cancer should
receive MRI [5].

DCE MRI can detect smaller size of cancers
when it compared with mammography due to the
3D nature of the examination and the dynamic
information analyzed based on the Time-Intensity
Curve (TIC) of the dgnal that corresponds to each
voxel [6].

Patientsand M ethods

A descriptive cross-section study conducted
upon attendants referred from the Oncology and
Generd Surgery Departments. The study was con-
ducted in Radiology & Imaging Department, Fay-
oum University Hospital between June 2017 to
May 2019. The aim of the study was to assess the
ability of contrast enhanced MRI in differentiation
between benign and malignant breast lesions.

A total of fifty female patients had DCE-MRI
of breast. Their age ranged between 18-70 years
with mean age 44 years.

Ethics Committee approval and informed con-
sent were obtained. It included all femae patients
complaining of breast lesions. It excluded pregnan-
¢y, marked kyphosis or kyphoscoliosis, marked

Abbreviations:

DCE-MRI: Dynamic Contrast Enhanced Magnetic Resonance

Imaging.
MRI : Magnetic Resonance Imaging.
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obesity cognitive disorder (e.g., menta retardation,
dementia). Cardiac pacemakers, older aneurysm
clips, new stents or aortic valves, ferromagnetic
ocular fragments that could interfere with high-
strength magnetic fields.

All patients were subjected to relevant history
taking and local examination and MRI imaging.

MRI was performed using the following device:
TITAN, TOSHIBA 1.5 Teda. using the following
protocol: Breast MRI examination were performed
with patients lying in the prone position, using
dedicated double breast coil. Pre-contrast study:
Sagittal T1-weighted spin echo sequence for loca-
ization purposes. Axid T1-weighted fast spin echo (
TR=125msec, TE=5.3msec). Axia T2-weighted
fast spin echo sequences (TR=3740msec, TE=90
msec). T2 Short Tl Inverson Recovery pulse se-
quence (STIR) (TR=3510msec, TE=72msec and
TI=170msec).

Post contrast dynamic study: A bolus of gado-
pentetate dimeglumine was injected (0.1mmol/Kg)
manually in less than 15 seconds. Imaging was
then repeated usng THRIVE (T 1 High Resolution
Isotropic Volume Excitation with fat suppression)
with parameters (TR=3msec, TE=2msec). Multiple
post contragt scans were obtained at equdly spaced
time intervals, typicaly 1 to 1.5 minutes apart.
Typicaly, 5-7 post-contrast scans are recorded.

Image post processing: Analysis of the pattern
of enhancement with proper selection of the Region
of Interest (ROI) which corresponds to the part of
the lesion showing the strongest and fastest en-
hancement. The signal intensity in ROI is then
plotted over time. Color-coded parametric maps
were used to detect maximum areas of contrast
uptake in order to determine regions where an area
of interest should be applied.

DCE-MRI curves are usualy categorized as
persistently enhancing (type 1), plateau (type I1),
and washout (type 111) according to the TIC shape.
This categorization helps to characterize breast
lesions as benign or malignant.

Final diagnosis. The reference standard was
histologic anaysis of biopsy samples. The defini-
tions of the dtatistical terms provided in the ACR
BIRADS glossary were adopted in this study. All
cases were given BIRADS scores according to the
individual assessment of MRI criteria

The collected data were organized, tabul ated
and statistically analyzed using SPSS software

(statistical package for socid science) version 18.
For quantitative data, the mean, Standard Deviation (
SD), and range were calculated. Independent t-
test was used as atest of significance.

Quadlitative data were presented as humber and
percentages, chi square (x?) was used as a test of
significance.

Cohen's kappa (k) was performed to determine
agreement between MRI & pathology to detect
maignant cases among studied patient. Sendtivity,
specificity, positive predictive value, negative
predictive value & total accuracy measures of MRI
in differentiating malignant from benign were
presented as % with (95% CI) and caculated using
OpenEpi: Open Source Epidemiologic Statistics
for Public Health, Version 3.01.

For interpretation of results of tests of signifi-
cance, significance was adopted at p<0.05.

Results

The present study included 50 patients with 17
benign lesions; their mean age was 38.2+11.4
and 33 malignant lesions; their mean age was 46.9+
10.9Fig. (1).
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Fig. (1): Age characteristics according to pathology.

Histopathologica analysis was done revealing
17 benign lesions and 33 malignant lesions. The
different benign pathologies encountered in our
study Fig. (2) include ten cases of fibroadenoma,
four cases of madtitis, one case for each of infected
cys, Phyllodes tumor and giant juvenile fibroade-
noma with infarction. The different malignant
pathologies encountered in our study include thirty
cases of Invasive Ductal Carcinoma (IDC), two
cases of Invasive Lobular Carcinoma (ILC) and
one case of mammary carcinoma of the terminal
duct.
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Fig. (2): The different pathologies encountered in our study
in descending manner.

MR BI-RADS classification of breast lesions:

The detected 50 breast lesions were classified
according to MRI BI-RADS scoring system based
on morphologic and kinetic features (Table 1).
BIRADS 2 & 3 are benign lesions and BIRADS 4
& 5 are malignant.

Table (1): MRI BIRADS category of the studied breest lesons.

Final N. of N. of
assessment  patients with patients with Total
category  benignlesions Malignant lesons

BIRADS 2 3 3 6%
BIRADS3 9 9 (18%)
BIRADS4 13 13 (26%)
BIRADS5 25 25 (50%)
Total N.of 12 38 50 (100%0)
patients

Table (2): MR BIRADS lexicon of breast lesions and their

histopathology.
Malignant Benign b
Varible (N=33) (N=17)
N (%) N (%) value#

BIRADSclass:

Class2 0(0.0)0 3(176) <0.0001*

Class3 (0.0) 9 ( 9 (52.9)

Class4 27.3) 24( 4(23.5)

Class 5 72.7) 1(5.9)

Histopathol ogical analysis was done for the
detected breast lesions with correlation with the
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find BIRADS category (Table 2). All twelve lesions
that were diagnosed as benign, proved to be benign.
Thirty-eight lesions were diagnosed as malignant,
thirty-three lesons were confirmed to be maignant
whereas five lesions were benign (4 from
BIRADS4 and one from BIRADS5).

Relation between MRI interpretation and pa-
thology:

Breast lesions categorized by MRI as 44 mass
lesions and 6 non-mass enhancement. For mass
lesions, 30 lesions were malignant including 29
cases of IDC and one case of ILC with 14 benign
lesions including 10 cases of fibroadenoma, one
case for each of phyllodes tumor, giant fibroade-
nomawith infarction, infected cyst and mastitis.

For non-mass enhancement, 3 lesions were
malignant including one case for each of IDC, ILC
and mammary carcinoma of the terminal duct with
3 benign lesions having mastitis Fig. (3).
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Fig. (3): Relation between MRI interpretation and pathol ogy.

The morphologic criteria of mass lesions in-
cluding their shape, margin and pattern of enhance-
ment were assessed. For lesions of non-mass en-
hancement, their morphologic criteria including
their distribution and pattern of internal enhance-
ment were assessed.

The dynamic behavior of each detected lesion
with quantitative analysis of its signd intensity as
well as time to peak and assessment of the shape
of the time/signal intensity curve were studied.

Agreement between MRI and pathol ogy:
The pathological correlation of the DCE-MRI
findings yielded 33 true positive cases, 5 false
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positive cases, 12 true hegative cases and no false
negative cases.

Accuracy of MRI:

Sensitivity 100.0%, Specificity 70.6%, PPV
86.8%, NPV 100.0% and total accuracy 90.0%.

Case 1. A 54 years old female complaining of
Lt. papable breast lump. MRI examination revesled
Lt. breast oval shape mass lesion with irregular
margins with low signal in T 1 and intermediate
signal in T2 with high signal in STIR sequence.
Post contrast subtraction image showing heterog-
enous mass enhancement and Kinetic curve anaysis
showing washout curve pattern with sgnd intensity

T2WI

"THRIVE" sequence, post contrast injection

percentage=103% with peak of contrast early at 3
minutes (BIRADS V). By histopathology Invasive
Duct Carcinoma, grade 3 Fig. (4).

Case 2: A 35 years old female complaining of
Rt. palpable breast lump. MRI examination revesled
Rt. lower outer quadrant breast rounded shape
mass lesion with regular margins with low signal
in T1 and high signal in T2 with high signal in
STIR sequence. Post contrast subtraction image
showing homogenous mass enhancement and Ki-
netic curve analysis showing rising curve pattern
with signal intensity percentage=59% with peak
of contrast early at 6.2 minutes (BIRADS Ill). By
histopathology fibroadenoma Fig. (5).
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Fig. (4): Case of invasive ductal carcinoma (BIRADS V).
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Fig. (5): Case of fibroadenoma.

Discussion

Breast MR is currently the most accurate tech-
nique for breast cancer diagnosis [7].

According to MRI BIRADS lexicon, morpho-
logical evaluation of breast lesions is done by
assess its shape, margins and pattern of enhance-
ment. Kinetic evaluation is done by detecting the

initial and post-initial enhancement of the breast
lesion [g].

We conducted a study of 50 patients with 50
breast lesions to evauate the role of DCE-MRI in
characterization of malignant from benign masses.
The senditivity, specificity, podtive and negative
predictive values of MRI for diagnosis of malignant
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breast lesions were found to be 100%, 70.6%,
86.8%, and 100% respectively. Overall accuracy
of MRI breast was 90%.

This is comparable with Shafqgatet; et a., 2011
who reported sendtivity, specificity, positive and
negative predictive values of MRI for breast lesions
to be 94%, 85%, 90%, and 82% respectively with
overall accuracy of 90% [9].

In the present study, the specificity of MRI
examination was 70.6%, this was attributed to the
relatively small number of the benign lesions,
representing 17 (34%) out of the 50 examined
lesions. Five of them were interpreted as false
positive findings, two cases of fibroadenomas and
one case of Phyllodes tumor showed dynamic
behavior of contrast uptake similar to that of the
carcinoma. Two cases of extensive magtitis exhib-
ited both morphologic and dynamic Kinetics char-
acteristics of carcinoma. One of them proved to
be granulomatous mastitis.

Irregular shapes were found in 17 of our includ-
ed lesions, 16 proved to be malignant (n=16/30,
53.3%) and one leson was benign (n=1/14, 7.1%).
Round shapes were noted in 13 mass lesions, 10
proved to be; 8 malignant (n=10/30, 33.3%) and
3 proved to be benign (n=3/14, 21.4%). Ovd shapes
were found in 14 mass lesions, 10 proved to be
benign (n=10/14, 71.4%) and 4 proved to be ma
lignant (n=4/30, 13.3%).

These results matched with Tozaki; et a., 2006
who showed that most benign lesions had ovoid
shape while malignant lesions had irregular shape
[10].

In the present study, we found speculated mar-
ginsin 21 masslesions, dl proved to be maignant (
n=20/30, 66.7%) except one lesion was benign (
n=1/14, 7.1%). Irregular margins were found in
9 mass lesions, all proved to be malignant (n=
9/30, 30.0%). There were 14 mass lesions with
circumscribed margins, 13 of them were benign (
n=13/14, 92.9%) and one lesion was malignant (
n=1/30, 3.3%).

We agree with El Bakry; et a., 2015 that irreg-
ular or speculated margins are common a maignant
lesions, while smooth margin is frequent in benign
lesions [11].

We agree with Kuhl, 2006 that non-enhancing
dark interna septa were only found in fibroadeno-
mas [12] while Tozaki; et al., 2006 detected that
malignant lesions had heterogeneous interna en-
hancement [10].

In the present work three benign lesions showed
heterogeneous enhancement, their pathological
diagnoses were mastitis, benign Phyllodes tumor
and giant juvenile fibroadenoma with infarction.
Rim enhancement was found in 6 malignant lesions
and one benign lesion that proved to be infected
cyst. Homogenous enhancement was found in 16
mass lesions, 10 were benign and 6 were maignant.
No statistical correlation between type of lesion
and their pattern of enhancement except for de-
scriptor of the “non-enhancing internal septa’.

We encountered six lesions that presented with
non-mass enhancement pattern: 1) Three lesions
showed diffuse asymmetrical enhancement, 2 out
of them were interpreted as BIRADS 3 and proved
to be benign (madtitis) and the remaining one was
interpreted as BIRADS 4 and also proved to be
benign (granulomatous magtitis). 1) Two lesions
were interpreted as regional enhancement with
suspicious MRI findings and proved pathologically
to be malignant. 111) The remaining lesion was
interpreted as focal enhancement with suspicious
MRI findings and aso proved pathologicaly to be
malignant.

We performed a quantitative analysis of the
signal intensity of the included breast lesions as
well as assessment of the time of peak of the
injected contrast and the shape of the time/signa
intensity curve.

We found out that 20 out of the 33 malignant
lesions showed early peak of contrast enhancement (
<180sec), while the remaining 13 lesons showed
delayed peak (>180sec). In the benign category;
15 lesions showed delayed peak, while 2 lesions
showed early peak.

Hoshanat; et d., 2010 reported that the enhance-
ment of the malignant lesions was more likely to
peak at the first or the second post contrast series,
while the enhancement of the benign lesions was
more likely to peak at the 5th or final post contrast
time point [13].

We calculated the p-value of each type of time
dgnd intendty curve and we found that progressve
rising (type 1) curve was found in 8 pathologicaly
proven benign lesions (n=8/14, 57.1%) and 2 path-
ologicdly proven mdignant lesons (n=2/30, 6.7%).
Plateau (type I1) curve was found in 13 malignant
lesions (n=13/30, 43.3%) compared to 3 benign
lesions (N=3/14, 21.4%). Early washout (type III)
curve was found in 15 pathologicaly proven ma
lignant lesions (n=15/30, 50%) and 3 pathologicdly
proven benign lesions (n=3/14, 21.4%). p-value
was significant (<0.05) in characterization benign
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from malignant masses as progressive curve is
detected in benign lesions, while plateau and wash
out curves is detected in malignant lesions.

These results were matching with a study done
by Ali; et a., 2015 in which type | persistent curve
was seen in 89.5% of the benign lesions and 13.9%
of the madignant lesions, type Il plateau curve was
seen in 7.9% of the benign lesions and 25% of the
malignant lesions, and type 111 washout curve was
seen in 2.6% of the benign lesions and 61.1% of
the malignant lesions [14].

For non-mass enhancing lesions, type | curve
was found in 2 (66.7%) pathologically proven
malignant lesions and type Il curve was present
in 3 (100%) benign lesons and 1 (33.3%)
malignantlesions.

This agreed with Imamura; et al., 2010 who
reported that the pattern of the kinetic curve pattern
was unreliable for differentiating benign and ma:
lignant non-mass lesons as peattern  of
enhancement is difficult to interpret in non-mass
lesion [15].

Conclusion:

DCE-MRI has high accuracy in characterization
of breast lesions.

The way to achieve best results both the mor-
phologic descriptors and kinetics parameters should
be considered while diagnosing breast lesions on
MR imaging.
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