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ABSTRACT
Objective: The purpose of this study is to evaluate the characteristics of malign/benign
lesions and complicated cysts/abscesses in diffusion weighted magnetic resonance imaging
and to investigate the contribution of apparent diffusion coefficient (ADC) to differential
diagnosis.
Methods: In this retrospective study; histopathologically proven 177 lesions (21 complicated cysts, 91 malign and 65 bening lesions) were evaluated in 116 women using conventional
MRI and diffusion weighted imaging (DWI).
Results: Mean ADC values obtained in our study were 0.88±0.3x10-3 cm2/sec for 91 malignant, and 1.52±0.3x10-3 cm2/sec for 65 benign lesions, 0.55±0.3x10-3 cm2/sec for 21 complicated cysts/abscesses and and a statistically significant difference was detected among mean
lesion ADC values (P<0.001). We calculated threshold ADC values to discriminate between
malignant and benign lesions, and between these lesions and complicated cysts/abscesses as
1.1x10-3 cm2/sec (P<0.001), and 0.6x10-3 cm2/sec (P<0.001), respectively. The ADC values
identified for complicated cysts/abscesses are significantly lower than the ADC values of
benign and malign values reported in the literature.
Conclusion: As a result, the specificity, positive predictive value and negative predictive
value of DWI when it is used alone are higher than conventional MRI, while sensitivity of
DWI is nearly the same. DWI is effective in detecting breast lesions and also ADC value is
useful in distinguishing among complicated cysts/abscesses, malignant and benign breast
lesions.
Key words: Solid breast mass, complicated breast cyst, breast abscess, breast magnetic
resonance imaging, diffusion-weighted imaging
ÖZ
Amaç: Çalışmamızın amacı, memede diffüzyon ağırlıklı manyetik resonans (MR) görüntüleme ile komplike kist-apse, benign ve malign lezyonların özelliklerinin değerlendirilmesi
ve bu lezyonların açık diffüzyon katsayısının (apparent diffusion coefficient-ADC) belirlenmesidir.
Yöntem: Bu retrospektif çalışmada, 116 kadın hastaya ait histopatholojik tanısı olan 21
komplike kist, 91 malign ve 65 benign toplam 177 lezyon konvansiyonel MR ve diffüzyon
ağırlıklı MR görüntüleme ile değerlendirildi.
Bulgular: Çalışmamızda, saptanan ortalama ADC değeri 91 malign lezyonda 0,88±0,3x10-3
cm2/sn, 65 benign lezyonda 1,52±0,3x10-3 cm2/sn, 21 komplike kiste 0,55±0,3x10-3 m2/sn
olup, ortalama ADC değerleri arasındaki fark istatistiksel olarak anlamlıdır (P<0,001).
Malign ve benign lezyonların komplike kistlerden ayrımında eşik değer 0,6x10-3 cm2/sn
(P<0,001), malign ve benign lezyonların birbirinden ayrımında eşik değer 1,1x10-3 cm2/sn
(P<0,001) olarak tespit edilmiştir. Komplike kist ve abselerin ADC değerleri malign ve
benign lezyonların ADC değerlerinden istatistiksel olarak anlamlı derecede düşüktür.
Sonuç: Sonuç olarak, tek başına diffüzyon MR kullanıldığında, saptanan özgüllük, pozitif
ve negatif öngürü değerleri konvansiyonel MR incelemeye göre yüksek, duyarlılık ise çok
yakın değerdedir. Diffüzyon MR inceleme meme lezyonlarının etkin olup, ADC değerleri
lezyonların benign, malign ve komplike kist ayrımında kullanılabilir.
Anahtar kelimeler: Solid meme kitlesi, komplike meme kisti, meme apsesi, meme manyetik
resonans görüntüleme, diffüzyon ağırlıklı görüntüleme
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INTRODUCTION
Despite the fact that mammography is the gold
standard in screening and diagnosis of breast cancer
and the diagnosis-supporting contributions of ultrasonography (USG), the desired diagnostic sensitivity
and specificity of these tests have not yet been established in breast cancer. This requirement has led to
new pursuits and magnetic resonance imaging (MRI)
has become a radiological imaging method increasingly used in the evaluation of the breast. In conventional breast MRI evaluations, the contrast enhancement and morphological features of the lesion are
used (1). Despite high sensitivity of the conventional
breast MRI in detecting breast cancer its specificity
may be limited which is reportedly range between
40-80% in various studies (1-3). There are studies
reporting that adding diffusion-weighted sequences
to breast MRI’s increase specificity (4,5).
Diffusion-weighted imaging (DWI) has demonstrated high accuracy rates in the characterization of
breast lesions and distinguishing between malignant
and benign lesions due to hypercellularity of malignant lesions (6). The contributions of signal abnormalities identified in DWI to the diagnosis can be revealed by estimating ‘apparent diffusion coefficient’
(ADC). It has been reported in the literature that diffusion is restricted in DWI because of the hypercellularity of malignant breast lesions (7,8). Also, very
limited number of studies in the literature have been
cited about the ADC levels of complicated cystic
lesions identified by DWI . Our purpose in this study
is to investigate the efficiency of diffusion-weighted
breast MRI sequences in distinguishing malignant,
benign solid lesions and complicated cysts/abscesses
and to calculate mean ADC values.
MATERIALS and METHODS
This retrospective study was performed between
November 2011 and August 2015 after obtaining the
approval of the ethics committee. We retrospectively
reviewed consecutive conventional breast MRI and
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DWI sequences, and only histopathologically proven
lesions were included in the study. Finally, 177 lesions from 116 female patients with a median age of 46
(mean, 48±12.8; range, 24-81) years were evaluated
in this study. Ninety-one malignant, 65 benign lesions with mass and non-masslike enhancement and 21
complicated cysts/abscesses were defined as BIRADS
2-3-4-5 lesions by using conventional MRI, then sensitivity, specificity, positive diagnostic rate (positive
predictive value) and negative diagnostic rate (negative predictive value) were calculated.
In our study, we performed DWI in patients who
applied to our departments for breast MRI with different indications and we investigated whether the data
obtained would be useful in the differential diagnosis
of the lesion. The lesions defined were categorized
and evaluated in three groups according to the histopathological data, as malign, benign and complicated
cyst/abscess. Because complicated cysts and abscesses may restrict diffusion and are of cystic nature
they were grouped separately. The mean ADCs of the
malignant, benign and complicated cyst/abscess
group were calculated and also ADC measurements
of normal fibroglandular tissue were performed. All
ADC values were analyzed statistically and also sensitivity, specificity, positive diagnostic value (positive predictive value) and negative diagnostic value
(negative predictive value) were calculated again by
using DWI findings. We also compared accuracy data
of DWI and conventional MRI findings.
MRI examinations of the patients were performed
in our radiology clinic using a 1.5 T MR device
(Philips Achieva, Philips Medical System). Standard
breast coils and 300 mm fields of view (FOV) were
used during MRI examinations. Pre-contrast and
post-contrast T1 weighted FLASH 3D (TR/TE 5.6/1.6
ms) fat-suppression sequence images were obtained
in the axial plane with 3 mm-thick 32 slices. The
contrast agent containing gadolinium was administered intravenously at doses of 0.1 mmol/kg. In the
dynamic study, after IV administration of the contrast
agent, images were obtained in the axial plane at T1
weighted 3D FLASH sequences with 60-second peri-
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ods and image acquisition was repeated at least 6
times. Images were transferred to the workstation and
the time/signal curve of the dynamic contrasted images was drawn. DWI images were obtained before
administration of the contrast agent using echo planar
imaging (EPI) sequences at parameters TR/
TE=1741/74 msec; matrix= 152x122, field of view
(FOV) = 300 m; slice thickness = 8.5 mm; interslice
distance = 2.1 mm and NEX = 8. Both breasts were
evaluated in 24 slices. The fat suppression technique
was used. Two different b values, b=0 and b=1000
mm2/sec were used for each slice. The diffusion gradients were performed perpendicular to each other in
3 separate directions (x,y,z) and isotropic (trace)
DWI was obtained. Using the device console software of MRI, the ADC values were automatically measured and ADC map images were prepared from the
lesions detected by using all MRI sequences especially post-contrast images. To achieve standardized
conditions for analyses and to avoid contamination of
the data by adjacent structures, circular regions of
interest (ROI) of at least 50 mm2 were individually
placed in the lesions in the same location as the ADC
maps cited above, and the average ADC value was
noted by each authors (S.C. and Z.H.A.) independently after four measurements and the average was
taken for all lesions. In solid lesions, apparent necrotic or cystic components were avoided by referring
especially to dynamic sequences of conventional MR
images. ADC measurements of normal fibroglandular tissue were performed at the opposite breasts of
all patients at the same level corresponding with the
quadrant and/or localization of the lesion.
Both the conventional MRIs and DWIs were read
in a blinded fashion by 2 radiologists with experience
in breast imaging of 1 (S.C.) and 20 years (Z.H.A.),
respectively. The radiologists examined each breast
MR independently and made a diagnosis based on the
American College of Radiology BI-RADS (Breast
Imaging Reporting and Data System) lexicon.
Discordant interpretations were subsequently resolved by consensus of the 2 radiologists. BIRADS 1, 2,
and 3 were interpreted as negative, benign, and pro-

bably benign lesions, respectively. BI-RADS 4 and 5
were considered as suspect lesions and lesions highly
suggestive of malignancy, respectively.
Statistical Method: In the analysis of data and the
comparison of independent multiple groups with
each other, the Games-Howell tests were used for
One-Way Anova Post-Hoc analyses. The Cramer’s V
test was used to investigate the correlations between
variables. The Pearson chi-Square tests were used to
compare categorical data. The sensitivity, specificity,
positive diagnostic value (positive predictive value)
and negative diagnostic value (negative predictive
value) were analyzed and expressed. The ROC
(Receiver Operating Curve) analysis was performed
to calculate the cut-off values. Quantitative data were
expressed as mean±SD (standard deviation) and
median±IQR (Inter Quartile Range) in tables.
Categorical data were expressed with n numbers (n)
and percentages (%). The data was analyzed at a 95%
confidence level and p-values smaller than 0.05 were
regarded as statistically significant.
RESULTS
Hundred and seventy-seven lesions from 116
women were included in our study. Among these
lesions, 91 malignant, 65 benign lesions with mass
and non-masslike enhancement and 21 complicated
cystic lesions were histopathologically evaluated.
The mean age of the cases (48±12.8 yrs), the mean
Table 1. The comparison of malign/benign/complicated cystic lesions
according to age, lesion size, normal breast ADC and lesion ADC.
Malign / Benign / Cyst Abscess
Benign
Mean±Ss.

Malign
Complicated
P
Mean±Ss. Cyst/Abscess Value
Mean±Ss.

Age
43,1±11.8
53.8±15.2
Lesion size
21.1±18.2mm 19.7±12
Normal Breast ADC
1.70±0.3
1.70±0.3
1.52±0.3
0.88±0.3
Lesion ADC

42.5±14.1
14.3±11.5
1.65±0.3
0.55±0.3

0.069
0.471
0.580

P(Benign-Malign)
<0,001P
(Benign<0.001
Complicated Cyst/Abscess) <0.001
P
(Malign-Complicated Cyst/Abscess)=0.021

One-Way ANOVA Test-Post Hoc: Test Games-Howell Test, SD: Standard
Deviation
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values for lesion size (18.1±14.0 mm), sizes of
malignant (19.7±12 mm), benign lesions (21.1±18.2
mm) and the complicated cyst/abscess group lesions
(14.3±11.5 mm) were recorded (Table 1).
Twenty-one complicated cystic lesions underwent
fine-needle aspiration biopsy (FNAB) because of
MRI findings consistent with abscesses. By using
conventional MRI, three of them were defined as
BIRADS 4, five of them as BIRADS 2, and the
others as BIRADS 3 lesions (9).
Ninety-one malignant, 65 benign lesions with
mass and non-masslike enhancement and 21 complicated cysts/abscesses were defined as BIRADS 2-34-5 lesions by using only conventional MRI findings.
According to the BIRADS classification, among 177
lesions, 5 (2.82%) BIRADS 2, 46 (26%) BIRADS 3,
85 (48.02%) BIRADS 4 and 41 (23.16%) BIRADS 5
lesions were detected. Five lesions which was defined as BIRADS 2 had MRI findings consistent with
abscesses and evaluated by FNAB. Among 46 lesions
defined as BIRADS 3 lesions, 23 with suspicious
USG and mammography findings were diagnosed by
FNAB, 10 were diagnosed during histopathological
examination of the material obtained from planned
partial or total mastectomies performed for BIRADS
4 and 5 lesions and 13 lesions were diagnosed by
histopathological examination of the specimens acquired with interventional diagnostic methods (5
FNABs, 1 tru-cut biopsy, 7 excisional biopsies)
according to the patient history and physical examination and the doctor’s choice. The other 126 lesions
defined as BIRADS 4 and 5 were histopathologically
diagnosed from specimens obtained from tru-cut
biopsy, excisional biopsy and partial or total mastectomy materials.
Among 65 benign lesions biopsied, the most common benign masses were fibroadenomas (n=22). The
other benign lesions were proliferative breast disease
(n=11), phyllodes tumor (n=4), breast infection (n=7),
intraductal papilloma (n=3), fibrocystic changes
(n=4), radial scar (n=2), lyponecrosis (n=1), hamartoma (n=1), benign granular cell tumor (GCT) (n=1)
and 9 lesions with benign cytology. In this study,
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there were 91 malignant lesions (2 lobular carcinomas in situ (LCIS), 6 ductal carcinomas in situ
(DCIS), 6 invasive lobular carcinomas, 76 invasive
ductal carcinomas, 1 neuroendocrine breast carcinoma). According to the conventional breast MRI findings, all of 2 BIRADS 2 lesions and 43 of the
BIRADS 3 lesions were diagnosed as benign, 3 as
malign; 36 of the BIRADS 4 lesions as benign, 49 as
malign; 39 of the BIRADS 5 lesions as malign and 2
as benign lesions. Out of the 36 lesions that were
placed in the BIRADS 4 group according to MRI
findings that were eventually diagnosed as benign
were complicated cysts/abscesses (n=3), intraductal
papillomas (n=3), fibroadenomas (n=10), breast
infections (n=5), phyllodes tumors (n=4), proliferative breast diseases (simple/atypical ductal hyperplasia, ductal papillary hyperplasia, apocrine metaplasia) (n=10), and radial scar (n=1). Three malignant
lesions that we had identified as BIRADS 3 were
diagnosed as DCIS (n=2), and LCIS (n=1) in DWI.
Two BIRADS 5 lesions were diagnosed as benign
(radial scar, n=1; and benign GCT, n=1). By using only
conventional MRI, we achieved 96.7% sensitivity,
55.8% specificity, 69.8% positive predictive value
(PPV), and 52.7% negative predictive value (NPV).
The lesions defined were categorized and evaluated in three groups according to the histopathological
dat as malignant (n=91), benign (n=65) lesions and
complicated cysts/abscesses (21 lesions). DWI findings were evaluated in consideration of these three
groups. We calculated cut-off ADC values to distinguish malignant and benign lesions from complicated
cysts/abscesses (0.6x10-3 cm2/sec) and also malignant
Table 2. The distribution of complicated cyst/abscess, malign and benign lesions according to the lesion ADC variable.
Malign / Benign / Cyst Abscess
Lesion
ADC

Complicated
Cyst/Abscess
n (Row %)
(Column %)

Malign
n (Row %)
(Column %)

Benign
n (Row %)
(Column %)

P
Value

0,6≤
13(61.9%)(61.9%) 8(38.1%)(8,8%)
0(0%)(0%)
0,6-1,1 8(8.5%)(38.1%) 78 (83%)(85.7%) 8(8.5%)(12,3%) <0.001
1,1<
0(0%)(0%)
5(8.1%)(5,5%) 57(91.9%)(87,7%)
Pearson Chi-Square Test-Cramer’s V, r=0.716, P<0.001
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Figure 1. 52 year-old female. In post-contrast (A) and dynamic (B-subtraction) images, a 5.5x5cm sized centrally necrotic massive lesion with spiculated borders is present the upper lateral quadrant of the right breast. The time/signal curve of the lesion is of type 3 (C). The lesion was defined
as BIRADS 5 category according to these findings. In DWI, restricted diffusion can be seen in the areas other than the necrotic component of the
lesion (D-b1000). The lesion ADC (E) value is 0.91x10-3 cm2/sec and the histopathological results are consistent with invasive ductal carcinoma +
cribriform type DCIS focuses.

lesions from benign lesions (1.1x10-3 cm2/sec) as
indicated. Out of 65 benign lesions, restricted diffusion was not present in 57 (87.7%) lesions and diffusion was restricted in 8 (8.5%) lesions in DWI.
Restricted diffusion was present in 86 (94.5%) of the
91 malignant lesions and all of the 11 (100%) lesions
in the complicated cyst/abscess group (Table 2). The
mean ADC values obtained in our study were
0.88±0.3x10-3 cm2/sec for 91 malignant lesions
(Figures 1, and 2), 1.52±0.3x10-3 cm2/sec for 65
benign lesions (Figure 3), 0.55±0.3x10-3 cm2/sec for
21 complicated cysts/abscesses (Figures 4, and 5)
and 1.69±0.4x10-3 cm2/sec for the 116 normal fibroglandular tissues.
	DISCUSSION
MRI is a problem-solving technique in cases
where mammography and breast ultrasound are

insufficient (10-12). The contrast enhancement dynamics of the lesion reflects the vascularity of the tissue, the vascular permeability, the interstitial pressure
changes and the contents of extracellular spaces. It is
known that cellularity is important in detecting
malignancy (13,14). Conventional MRI does not
demonstrate variations in cellularity. Additional
modalities are required in these conditions. Diffusionweighted imaging differs from T1 and T2 signal features as it is the only modality that provides information about the cellularity and biological features of
the tissue and thus can be used as an additional modality. Because of the high cellularity of malignant
breast lesions, DWI gains importance in the characterization of the lesions. In two studies, a significant
correlation was identified between the cellularity of
breast lesions and ADC values (7,8).
Two factors create microscopic mobility in biological tissues. These are molecular diffusion of water
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Figure 2. 31-year-old female. In the left breast lower lateral quadrant a massive lesion with irregular spiculated contours leaning to the skin and a
3x2 cm contrasted parenchymal area that is located deeper is present (A-post-contrast T1A; B-subtraction) A type 1 signal/time curve was obtained
from both lesions (C). The lesions were regarded as BIRADS 5 and BIRADS 4 category respectively. The lesions demonstrated restricted diffusion
in DWI (D-b0; E-b1000) and the ADC (F) values were measured as 0.73x10-3 cm2/sec and 0.74x10-3 cm2/sec respectively. The histopathological diagnosis is consistent with invasive lobular carcinoma.

(diffusion) and capillary microcirculation (perfusion). Diffusion and perfusion affect the ADC measured in tissues. The perfusion coefficient per unit of
tissue is higher than the diffusion coefficient of water
(15)
. Although vascular perfusion is significantly higher in malignant breast lesions (16), to demonstrate the
reduction in diffusion, high b values which reduce
the effect of perfusion need to be used regardless of
the S/N ratio dropping to certain levels (15). Considering
this, we used high b values of b1000 in our study to
reduce the effect of perfusion.
In this study, we evaluated the manifestations of
malignant, benign breast lesions and complicated
cysts/abscesses in DWI and to investigate ADC values for these lesion groups. The ADC values of lesion
groups and normal fibroglandular tissue derived from
the literature and the ADC values we identified in our
study are given in Table 3 for comparison (7,8,17-24). As
seen, although there are slight differences between
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the ADC values of various studies, statistically significant differences have been identified between groups in all studies. We also observed a statistically
significant difference between the groups (except the
difference between normal tissue and benign lesions), thus our study is consistent with literature
data.
Table 3. The ADC values (x10-3 cm2/sec) identified in our study and
similar studies.

Guo et al. (7)
Rubesova et al. (17)
Woodhams et al. (18)
Kuroki et al. (19)
Hatakenaka et al. (8)
Sinha and Sinha (20)
Marini et al. (21)
Luo et al. (22)
Patridge et al. (23)
Arantes Pereira et. al. (24)
In our study

Malign

Benign

0.97±0.20
0.95±0.027
1.22±0.31
1.021±0.23
1.15±0.26
1.01±0.17
0.95±0.18
0.87±0.23
1.25±0.27
0.68±0.25
0.88±0.3

1.57±0.23
1.51±0.068

Complicated Normal
cyst/abscess breast

2.09±0.27

1.448±0.45
1.66±0.30
1.48±0.37
1.59±0.26
1.70±0.44
1.44±0.31
1.52±0.3

1.63±0.22
1.98±0.31
0.55±0.3

1.7±0.4
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Figure 3. 43-year-old female. A 5.5x4cm massive lesion in the upper lateral quadrant of the right breast with sharp borders that has isohyperintense areas when compared to the parenchyma in T1 and T2 (C) sequences is present. In the post-contrast dynamic study (A-post-contrast
T1, B-subtraction) mild contrast enhancement is seen and a type 1 time/signal curve (G) is present in contrast enhanced areas. The massive lesion
was defined as BIRADS 4a category. The lesion does not display any restricted diffusion in DWI and the ADC (F) value was measured as 1.74x10-3
cm2/sec. The histopathological diagnosis is consistent with hamartoma.

The ADC values obtained in our study were
0.88±0.3x10-3 cm2/sec for 91 malignant lesions,
1.52±0.3x10-3 cm2/sec for 65 benign lesions,
0.55±0.3x10-3 cm2/sec for 21 complicated cysts/abscesses and 1.69±0.4x10-3 cm2/sec for the 116 normal
fibroglandular tissues, with a statistically significant
difference between mean lesion ADC values
(P<0.001) (Table 1). When the post-hoc analyses
were reviewed, it was seen that the mean ADC of the
benign group lesions was significantly higher than
the mean ADC of the malign group lesions (P(benign/
malign)<0.001). The mean ADC of the malign group
was statistically significantly higher than the mean
ADC of the complicated cyst/abscess group
(P(malign-complicated cyst/abscess)=0.021). No statistically significant difference was found when the
mean ADC values of normal fibroglandular tissues of
malignant, benign and complicated cyst/abscess gro-

ups were compared (P<0.001) (Table 1).
In our study our statistically significant (P<0.001)
ADC cut-off value for malignant/benign lesions was
1.1x10-3 cm2/sec, with 94.5% sensitivity, 87% specificity, 91%, PPV, and 62.63% NPV. The specificity,
PPV and NPV of DWI when it was used alone were
higher than conventional MRI in our study (55.8%
specificity, 69.8% PPV, and 52.7% NPV of conventional MRI.), its sensitivity was comparatively lower
(sensitivity 96.7%), without any statistically significant difference between DWI, and MRI. In the literature, the specificity of DWI was found to be higher
than conventional MRI, but its sensitivity decreased
when it was used alone. Our study is partially consistent with literature data (4,5,7,8,17,18,21,22,24).
Also, as seen in Table 2, our statistically significant (P<0.001) ADC cut-off value to distinguish
malignant and benign lesions from complicated
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Figure 4. A 43-year-old female. A T1-T2A hyperintense (G,C) cystic lesion with a diameter of 3.3cm, circumferentially contrasting (A-post-contrast
T1, B-subtraction) but with regular inner and outer borders was observed. The lesion was evaluated as BIRADS 3 category and abscess was
considered in the differential diagnosis. In DWI, the lesion demonstrated restricted diffusion (D-b0; E-b1000) and the lesion ADC (F) value was
measured as 0.47x10-3cm2/sec. Histopathological diagnosis revealed no malign cells in the drainage material and the lesion was regarded consistent
with a breast abscess.

cysts/abscesses is 0.6x10-3 cm2/sec with 61.9% sensitivity, 94.9% specificity, 61.9% PPV, and 94.9%
NPV. For these parametres different values have been
reported in the literature and they are summarized in
Table 4 for comparison (7,8,17,18,21,22,24,25).
The limitations of our study are low number of
Table 4. The cut-off ADC values (x10-3 cm2/sec) calculated in our
study and similar studies.
Cut-off Sensitivity (%) Specificity (%)
ADC value
Guo et al. (7)
Rubesova et al. (17)
Hatakenaka et al. (8)
Marini et al. (21)
Marini et al. (21)
Woodhams et al. (18)
Luo et al. (22)
Arantes Pereira et al. (24)
In our study

100

1.30
1.13
1.48
1.1
1.3
1.6
1.22
1.24
1.1

93
86
83.9
80
100
93
88.9
92.3
94.5

88
86
81.3
81
67
46
87.9
96.2
87

cases and the retrospective nature of the study. The
important feature of our study is that the lesions
detected in post-contrast images manifested in b-0
and b1000 DWI and that a measurement circle (ROI)
was placed on the reciprocation of the lesion at b1000
on the ADC map to obtain ADC values. In addition,
in literature, the studies about examination of complicated cysts and abscesses of the breast using DWI
are limited in number. and malignant, benign lesions,
and complicated cyst/abscess groups have not been
analyzed in combination using DWI yet.
Finally, when all the findings of our study are
reviewed together, it is detected that the specificity,
PPV and NPV of DWI are higher than conventional
MRI, and no significant difference between DWI,
and conventional MRI was detected as for sensitivity
when DWI is used alone. Thus, in our study it is
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Figure 5. 39-year-old female. In the central area of the right breast, a 2.5 cm T2A hyperintense cystic lesion with fluid-fluid levels that is circumferentially contrasted in post-contrast (B) images is present. The lesion was regarded as a BIRADS 3 complicated cyst. In the lesion’s area with fluid
leveling diffusion is restricted in DWI (C-b0; D-b1000) and the lesion’s ADC (E) level was measured as 0.59x10-3cm2/sec. No malign cytology was
identified in the material obtained from the FNAB.

concluded that DWI is effective in detecting and distinguishing malignant and benign lesions, but we
suggest that for best result, DWI must be used together with conventional MRI since current DWI technology yields poor resolution, and also it may be
useful in distinguishing complicated cysts/abscesses
from malignant lesions.
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