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Abstract: Background: Magnetic resonance imaging (MRI) has a pivotal role in diagnosing breast lesions. Here we
aimed to compare the diagnostic values of Abbreviated and Full Breast MRI for breast lesions. Methods: This is a
cross-sectional study performed in 2017-2021 on 80 women with breast lesions. Using the available MRI analysis
software, the necessary sequences for the Abbreviated MRI were extracted from standard breast MRI protocol.
First, a Full Breast MRI was examined by a radiologist giving Breast imaging-reporting and data system (BI-RADS).
Then, from this Full Breast MRI, the necessary sequences for Abbreviated Breast MRI were prepared. The second
expert radiologist read them in this field and BIRADS was reported. The data relating to each patient were recorded
in the patient-specific profile and then the pathology results were followed for each patient. Results: Modified breast
MRI had 84% sensitivity and 58.18% specificity, while full Breast MRI had 100% sensitivity and 38.18% specificity.
Comparing the results of pathology (benign or malignant) for breast tumors and BIRADS reported by modified breast
MRI indicated that these results were similar in 53 cases (66.3%) and different in 27 patients (33.8%). On the other
hand, similar assessments for Full Breast MRI and pathology reports showed that the results were the same in 46
patients (57.5%) and different in 34 patients (42.5%). Conclusion: Abbreviated breast MRI has lower sensitivity and
higher specificity than full breast MRI.
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Introduction
Breast cancer is the most common leading
cause of death due to cancers in women with a
higher prevalence in 20-59 years of age [1].
Epidemiologic studies have reported that
breast cancer is the second cause of death in
the United States [2]. Although the prevalence
of breast cancer is lower in Asian countries
than in Western populations, the prevalence is
increasing [3]. Recent studies in Iran have
reported that the prevalence of this cancer
among Iranian women has reached 22% and
unfortunately, the age of onset of this disease
in Iranian women is 10 to 15 years less than
the age of onset in Western countries [4].
Thus, given the high prevalence of breast cancer and its incidence and mortality worldwide,
preventive strategies are the most critical con-

trolling methods [5]. As a result, screening
methods are conducted worldwide [6, 7]. These
methods include self-examinations, physical
examinations, mammography, breast ultrasound, and magnetic resonance imaging (MRI)
[8].
MRI is more suitable for diagnosing cancers
that are not visible on mammography. Full
Breast MRI is more sensitive than mammography and can provide additional information than
other methods, especially mammography [9].
Perspective studies suggest that this option
should be used as a screening tool in high-risk
women, i.e., patients with dense breast tissue,
family history of breast cancer, BRCA1 and
BRCA2 mutations, or specific genetic syndrome
[10-12]. Full Breast MRI can diagnose malignant lesions [13, 14]. Negative magnetic resonance imaging can reliably rule out cancer. It is

Two MRI protocols for breast lesions
an excellent screening tool for patients at high
risk for genetically engineered breast cancer or
those with dense breasts. Full Breast MRI can
detect benign epithelial lesions (proliferative or
non-proliferative) and other benign findings at a
glance, thus eliminating the need for costly and
unnecessary biopsies [15]. Despite the great
help of Full Breast MRI imaging, this method
also has some negative points.

to Isfahan University of Medical Sciences. The
current study was conducted on patients with
breast lesions. The study protocol was approved by the Research Committee of Isfahan
University of Medical Sciences and the Ethics
committee has confirmed it (Ethics code: IR.
MUI.MED.REC.1399.855).

These disadvantages include unwanted financial burden to the patient, long imaging time,
fear of the MRI environment in patients, and,
more importantly, the large number of images
produced for each person, which require a longer time for assessments [16]. Therefore, physicians and researchers have always considered the use of alternative methods in this field.

The inclusion criteria were women aged 20
to 70 years, suspicious of breast lesions based
on clinical examinations, candidates of MRI
due to breast lesions, and signing the written
informed consent to participate in this study.
The exclusion criteria were inaccessibility to the
patient documents, patient’s will to exit the
study, inappropriate quality of images, previously diagnosed breast cancer or lesions, consumption of medications containing estrogen
or progesterone and lack of patient’s consent.

One of these new methods is using the
Abbreviated Breast MRI protocol compared to
Full Breast MRI. Abbreviated Breast MRI is a
shortened version of breast MRI designed to
screen for additional breast cancers not seen
on mammography. This method reduces the
time for performing the imaging and the number of images [17, 18]. Due to the reduction in
the number of images obtained in Abbreviated
Breast MRI compared to the Full Breast MRI
method, the sensitivity and accuracy of this
method in diagnosing breast lesions have
always been discussed by researchers [19, 20].
The results of previous studies in this field have
been different. Researchers have explained
that Abbreviated Breast MRI could have similar
specificity to Full Breast MRI. Therefore, it is a
better screening and diagnostic tool due to the
reduced requirement of time and resources.
Some researchers believe that this method
could miss the diagnosis of some lesions and
has a lower diagnostic value [21, 22].
Due to the differences in the method and
results of studies on Abbreviated Breast MRI
and the lack of a similar survey in the Iranian
population, and the increasing prevalence of
breast cancer in the country, this study aims to
compare the diagnostic values of Full Breast
MRI and Abbreviated Breast MRI in patients
with suspected breast lesions.
Methods and material
Study design
This is a cross-sectional study performed in
2017-2021 in all MRI imaging centers affiliated
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Inclusion and exclusion criteria

Study population
In the present study, we evaluated data of 80
eligible patients who met the mentioned criteria. All of the study patients were women. The
mean age of patients was 41.33±9.37 years
(ranging from 32 to 51 years) and the mean
size of the tumors was 19.08±8.74 mm. Based
on primary data analysis, fibroadenoma was
the most common detected mass (32.8%), followed by invasive ductal carcinoma (28.1%).
These data are shown in Table 1.
Data collection
Patients were recruited based on the mentioned criteria. The demographic data of
patients, including age, were collected. Then,
the necessary sequences for the Abbreviated
MRI were extracted from standard breast MRI
protocol. First, a Full Breast MRI was examined
by a radiologist giving Breast imaging-reporting
and data system (BI-RADS) scores. Then, from
this Full Breast MRI, the necessary sequences
for Abbreviated Breast MRI were prepared. The
second expert radiologist read them in this
field, and BIRADS was reported.
Full breast MRI
Full Breast MRI was performed as follows: The
patient was in the prone position, with the
breast hanging into a dedicated breast coil and
imaging was conducted using a Philips-Ingenia
1/5T MRI machine. Imaging of patients was
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Table 1. Tumor characteristics based on imaging
and pathology findings
Number
Pathology type Fat necrosis
1
Invasive ductal
18
Fibroadenoma
21
Cyst
6
FCC
7
Lobular carcinoma
1
Atypical hyperplasia
3
Adenosis
2
Epithelial hyperplasia
3
High grade DCIS
1
Fibrosis
1
Pathology
Benign
21
Malignant
59
Enhancement Minimal
39
Mild
19
Moderate
9
Marked
9
Severe
4
Dynamic MRI No mass
12
Mass
66
Distorti
2
ADC
Negative
47
Positive
26
DWIBS
Negative
16
Positive
57

%
1.6%
28.1%
32.8%
9.4%
10.9%
1.6%
4.7%
3.1%
4.7%
1.6%
1.6%
26.3%
73.8%
48.8%
23.8%
11.3%
11.3%
5.0%
15.0%
82.5%
2.5%
64.4%
35.6%
21.9%
78.1%

performed in T2-weighted imaging (T2WI), STIR
and Dynamic T1-weighted post-contrast sequences.
For dynamic T1 weighted contrast-enhanced
sequences, first Pre contrast images and then
90 seconds after injection of contrast material
imaging were done and in total, four post-contrast phases were prepared. There are three
kinetic curves defined in the BI-RADS atlas.
They are classified based on the degree of early
enhancement and the delayed change in
enhancement after the peak. First, we examined the initial upslope of the curve during the
first two minutes. It is either slow, medium, or
rapid. For the delayed phase, three patterns
are observed: progressive or persistent, plateau and washout. The kinetic analysis can
lead to three types of the curve: Type 1: a slow
rise and continuous increase in signal intensity
through time. Type 2: a slow or rapid initial rise
followed by a plateau in the delayed phase.
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Type 3: shows a rapid rise, flowed by a drop off
with time (washout). The chance of malignancy
in the type 3 curve is up to 70%, in the type 1
curve is 6% and in the type 2 curve lies somewhere between the two mentioned curves. The
dynamic contrast agent used in the imaging
was Omniscan, with a maximum dose of 0.1
mmol/kg. The total time required for imaging in
the Full Breast MRI Protocol was 40 minutes.
Abbreviated breast MRI
Sequences used for Abbreviated Breast MRI
Protocol included STIR, pre-contrast T1 fat sat
(e THRIVE), 90 seconds post-contrast T1 fat
sat, subtraction and MIP images. The acquisition time will be about 10 minutes.
Finally, the two reports obtained from Full
Breast MRI and Abbreviated Breast MRI were
compared in terms of the following criteria:
MRI lesions were examined for size, location,
types of lesions for contrast enhancement,
duration of MRI imaging in both methods, histopathological findings, presence of lymph node
involvement, and lesions for BIRADS criteria.
Further assessments
In evaluating benign and malignant lesions and
differentiation, first, the size of breasts, symmetry, fibroglandular tissue categories, and
background parenchymal enhancement were
examined.
Then a search was made for masses and nonmass like enhancements. In case of masses,
shape, margin and internal enhancement characteristics were analyzed. Malignant lesions
tend to have irregular shape, irregular spiculated border and rim or internal septal enhancement. On the other hand, round, oval or lobulated lesions with smooth margin and homogenous contrast enhancement are mostly considered benign and scored as BIRADS 2 or 3. In
STIR sequence, high signal lesions were considered benign and low signal lesions were considered malignant. Non-mass enhancement
(NME) were described based on distribution
and internal enhancement pattern. Segmental,
ductal or linear distribution with clumped or
clustered ring enhancement have a high positive predictive value for malignancy.
Accompanying findings were considered, such
as skin or nipple retraction, skin thickening
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Table 2. Evaluation of different BIRADS based
on Full Breast MRI (A) and Abbreviated Breast
MRI (B)
BIRADS A

BIRADS B

2
3
4
5
6
2
3
4
5
6

Count
9
12
52
4
3
13
23
43
1
0

%
11.3%
15.0%
65.0%
5.0%
3.8%
16.3%
28.7%
53.8%
1.3%
0%

The link between BIRADS and breast MRI
The frequencies of different BIRADS based on
Full Breast MRI (A) and Abbreviated Breast MRI
(B) were evaluated. Data evaluation of Full
Breast MRI showed that the most common
BIRADS was 4 (65%), followed by 3 (15%),
while Abbreviated Breast MRI showed that
53.8% of cases had BIRADS 4 and 28.7% had
BIRADS 3 (Table 2).
Sensitivity and specificity of MRIs

that could be focal or diffuse, trabecular thickening, muscle invasion, architectural distortion
and axillary adenopathy. The lesion was also
identified as the inner or outer or upper or
lower part of the breast and was central or
retroareolar.
Finally, the data related to each patient were
recorded in the patient-specific profile and then
the pathology results were followed for each
patient.
Data analysis
The obtained data were entered into the
Statistical Package for Social Sciences (SPSS)
version 24. Quantitative data were reported as
mean ± standard deviation and qualitative
data as frequency distribution (percentage).
Receiver operating characteristic (ROC) curve
and area under the curve (AUC) were used to
analyze the data. P-value <0.05 was considered as the significance threshold.
Results
Primary data assessments
Evaluation of lesion characteristics indicated
that 21 lesions (26.3%) were benign and 59
lesions (73.8%) were malignant. The most
common pathology type was fibroadenoma
(32.8%) followed by invasive ductal lesions
(28.1%). Evaluation of imaging characteristics
showed that 39 lesions (48.8%) had minimal
enhancements and 19 lesions (23.8%) had
mild enhancements and 4 cases (5%) had
severe enhancements in background fibroglandular tissue. The apparent diffusion coefficient
196

(ADC) was negative in 47 patients (64.4%) and
positive in 26 patients (35.6%). Other data are
also presented in Table 1.

Based on the ROC curve, by comparing the
results of modified breast MRI and the pathology results, modified breast MRI had 84%
sensitivity, 58.18% specificity, 47.73% positive
predictive value and 88.89% negative predictive value for detection of malignant or benign
tumors. These data are shown in Table 3.
Similar assessments were conducted by ROC
curve for Full Breast MRI. These data demonstrated that Full Breast MRI had 100% sensitivity, 38.18% specificity, 42.37% positive predictive value and 100% negative predictive
value (Table 4).
Further findings
A comparison of the results of pathology
(benign or malignant) for breast tumors and
BIRADS reported by modified breast MRI indicated that these results were similar in 53
cases (66.3%) and different in 27 cases
(33.8%). On the other hand, similar assessments for Full Breast MRI and pathology reports showed that the results were same in 46
patients (57.5%) and different in 34 patients
(42.5%) (Table 5).
Among the 27 patients that had a discordant
diagnosis based on modified breast MRI, 7
patients (25.9%) were diagnosed correctly by
Full Breast MRI, and 20 patients (74.1%) were
also diagnosed wrong by Full Breast MRI. We
should note that from the 27 cases, fibroadenoma was the most common pathology 12
cases (44.4%) followed by fibrocystic change 5
cases (18.5%) and atypical ductal hyperplasia
2 cases (7.4%). These pathologies were scored
by four based on BIRADS but had different
pathology reports.
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that modified breast MRI had
lower sensitivity but higher speciBIRADS
Sensitivity Specificity PPV
NPV Accuracy AUC
ficity for the diagnosis of be2.000
0.960
0.218
0.358 0.923 0.450
nign or malignant breast lesions
3.000
0.840
0.582
0.477 0.889 0.663
0.725
compared to full Breast MRI. In
4.000
0.040
1.000
1.000 0.696 0.700
this regard, previous studies have
5.000
0.000
1.000
0.688 0.688
evaluated these methods and
PPV: positive predictive value, NPV: negative predictive value, AUC: area under
reported different results. In
curve.
2018, a study was conducted by
Kuhl that assessed the use of
abbreviated breast MRI for
Table 4. Evaluation of different BIRADS by Full Breast MRI
screening women with dense
BIRADS Sensitivity Specificity Cost PPV
NPV Accuracy AUC
breasts. Based on the findings of
2.000
1.000
0.164
80 0.352 1.000 0.425
this study, abbreviated breast
3.000
1.000
0.382
80 0.424 1.000 0.575 0.777
MRI could be a viable alternative
4.000
0.280
1.000
80 1.000 0.753 0.775
for population-wide screening
due to its high sensitivity and
5.000
0.120
1.000
80 1.000 0.714 0.725
specificity in the diagnosis of
6.000
0.000
1.000
80
0.688 0.688
breast lesions [23]. Another stuPPV: positive predictive value, NPV: negative predictive value, AUC: area under
curve.
dy was performed by Comstock
and colleagues in 2020. In this
study, data of 1444 cases were
Table 5. Comparison of pathology reports based on modified
assessed and it was demonstratbreast MRI and Full Breast MRI
ed that among women with dense
breasts undergoing screening,
Type of MRI
Frequency Percent
abbreviated breast MRI was
Modified breast MRI Different pathology report
27
33.8
associated with significantly high
Same pathology report
53
66.3
rates of invasive cancer detecFull Breast MRI
Different pathology report
34
42.5
tion. The reported sensitivity rate
Same pathology report
46
57.5
was 95.7% and the specificity
was 86.7% for abbreviated breast
Discussion
MRI [19]. These results were in line with the
findings of our study.
In the current study, we compared the diagnosSome other studies have reported different
tic values of modified breast MRI and full Breast
results compared to our data. In 2017, Machida
MRI. Our data indicated that modified breast
and others assessed the feasibility and potenMRI had 84% sensitivity and 58.18% specificitial limitations of abbreviated breast MRI in 176
ty, while full Breast MRI had 100% sensitivity
breasts. The results showed that the sensitivity
and 38.18% specificity. By comparing the
of abbreviated breast MRI and full breast MRI
results of pathology (benign or malignant) for
were 87.1% for both techniques and the specibreast tumors and BIRADS reported by modificity was 91.7% and 90.3% respectively [24].
fied breast MRI indicated that these results
Another study by Harvey and colleagues in
were similar in 53 patients (66.3%) and differ2016 evaluated 568 cases that underwent
ent in 27 cases (33.8%). On the other hand,
both abbreviated and full breast MRI. Based
similar assessments for Full Breast MRI and
on their findings, abbreviated MRI is as practipathology reports showed that the results
cal as full-protocol MRI for detecting cancers in
were same in 46 patients (57.5%) and different
the high-risk screening setting, with only 12
in 34 patients (42.5%). These data indicate that
(2.1 %) cases recommended for additional MRI
both modified breast MRI and full Breast MRI
evaluation [25]. These differences could be jusare valuable in diagnosing the breast lesions.
tified by variations in the number and characModified breast MRI requires less time and a
teristics of the study populations.
reduced number of images. Therefore, this
Furthermore, in 2021, a systematic review and
technique could decrease the financial burden
and is easier to interpret. Our study showed
meta-analysis was performed by Geach and
Table 3. Evaluation of different BIRADS by modified breast MRI
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others. By assessing 2763 women and 3251
screening rounds, they showed that the sensitivity and specificity of abbreviated breast MRI
compared to pathology results were 94.8%
and 94.6%, respectively [26]. Our findings also
showed that the abbreviated breast MRI had
84% sensitivity and 58.18% specificity. These
data were somehow in line, but we reported significantly lower specificity rates. In the review
article by Heacock and others in 2020, they
reported that abbreviated breast MRI is a valuable method with acceptable sensitivity and
specificity but further data might reveal various
findings [27].
Our results cast doubt on the reported specificity of abbreviated breast MRI, and we believe
more assessments on larger populations
should be conducted. However, comparing our
results to the previous reports, the sensitivity
of abbreviated breast MRI was higher. This
method had higher specificity than the full
breast MRI in our study. Regarding our limited
study population, these data seem acceptable.
The main limitations of our study were restricted study population and performing this study
in a single center. As a result, further multi-centric studies on larger populations could demonstrate different results.
Conclusion
Our data indicated that abbreviated breast
MRI has lower sensitivity and higher specificity
than full breast MRI. These results were somehow in line with previous studies, but some different results have been reported previously. It
should be noted that the abbreviated breast
MRI in our study had similar or higher sensitivity compared to previous studies and given
attention to our restricted study population;
these data highlight the importance of abbreviated breast MRI. It is suggested that further
research on different populations should be
conducted before updating recommendations.
Disclosure of conflict of interest
None.
Address correspondence to: Mahnaz Fosouli, AlZahra Hospital, Isfahan University of Medical
Sciences, Isfahan, Iran. Tel: +989132668737;
E-mail: mahnaz.fosouli@gmail.com

198

References
[1]

Samani RE, Ebrahimi H, Zadeh AR and Safaee
M. Evaluation of relative abundance of lymphedema after reverse axillary mapping in patients with breast cancer. Adv Biomed Res
2022; 11: 36.
[2] Sancho-Garnier H and Colonna M. Breast cancer epidemiology. Presse Med 2019; 48: 10761084.
[3] Winters S, Martin C, Murphy D and Shokar NK.
Breast cancer epidemiology, prevention, and
screening. Prog Mol Biol Transl Sci 2017; 151:
1-32.
[4] Zadeh AR, Farrokhi M, Etemadifar M and Beni
AA. Prevalence of benign tumors among patients with multiple sclerosis. American Journal of Experimental and Clinical Research
2015; 2: 127-32.
[5] Sauter ER. Breast cancer prevention: current
approaches and future directions. Eur J Breast
Health 2018; 14: 64.
[6] Sun YS, Zhao Z, Yang ZN, Xu F, Lu HJ, Zhu ZY,
Shi W, Jiang J, Yao PP and Zhu HP. Risk factors
and preventions of breast cancer. Int J Biol Sci
2017; 13: 1387.
[7] Rafiee Zadeh A, Ghadimi K, Mohammadi B,
Hatamian H, Naghibi SN and Danaeiniya A. Effects of estrogen and progesterone on different immune cells related to multiple sclerosis.
Casp J Neurol Sci 2018; 4: 83-90.
[8] Schünemann HJ, Lerda D, Quinn C, Follmann
M, Alonso-Coello P, Rossi PG, Lebeau A, Nyström L, Broeders M, Ioannidou-Mouzaka L,
Duffy SW, Borisch B, Fitzpatrick P, Hofvind S,
Castells X, Giordano L, Canelo-Aybar C, Warman S, Mansel R, Sardanelli F, Parmelli E,
Gräwingholt A and Saz-Parkinson Z; European
Commission Initiative on Breast Cancer (ECIBC) Contributor Group. Breast cancer screening and diagnosis: a synopsis of the European
Breast Guidelines. Ann Intern Med 2020; 172:
46-56.
[9] Mann RM, Kuhl CK and Moy L. Contrast-enhanced MRI for breast cancer screening. J
Magn Reson Imaging 2019; 50: 377-390.
[10] Haddad S, Ghadimi K, Abrishamkar R and Asl
NS. Comparing laparoscopy and laparotomy
procedures in the radical hysterectomy surgery
for endometrial cancer: a basic review. Am J
Transl Res 2021; 13: 2456.
[11] Warner E, Zhu S, Plewes DB, Hill K, Ramsay EA,
Causer PA, Seely J, Jong RA, Lenkov P and Elser C. Breast cancer mortality among women
with a BRCA1 or BRCA2 mutation in a magnetic resonance imaging plus mammography
screening program. Cancers 2020; 12: 3479.
[12] Murakami W, Tozaki M, Nakamura S, Ide Y, Inuzuka M, Hirota Y, Murakami K, Takahama N,

Int J Physiol Pathophysiol Pharmacol 2022;14(3):193-199

Two MRI protocols for breast lesions

[13]

[14]

[15]

[16]

[17]

[18]
[19]

199

Ohgiya Y and Gokan T. The clinical impact of
MRI screening for BRCA mutation carriers: the
first report in Japan. Breast Cancer 2019; 26:
552-561.
Wernli KJ, Ichikawa L, Kerlikowske K, Buist DS,
Brandzel SD, Bush M, Johnson D, Henderson
LM, Nekhlyudov L and Onega T. Surveillance
breast MRI and mammography: comparison in
women with a personal history of breast cancer. Radiology 2019; 292: 311-318.
Saadatmand S, Geuzinge HA, Rutgers EJT,
Mann RM, de Roy van Zuidewijn DBW, Zonderland HM, Tollenaar RAEM, Lobbes MBI, Ausems MGEM, van ‘t Riet M, Hooning MJ, MaresEngelberts I, Luiten EJT, Heijnsdijk EAM,
Verhoef C, Karssemeijer N, Oosterwijk JC, Obdeijn IM, de Koning HJ and Tilanus-Linthorst
MMA; FaMRIsc study group. MRI versus mammography for breast cancer screening in women with familial risk (FaMRIsc): a multicentre,
randomised, controlled trial. Lancet Oncol
2019; 20: 1136-1147.
Romeo V, Cuocolo R, Liuzzi R, Riccardi A, Accurso A, Acquaviva A, Buonocore R and Imbriaco M. Preliminary results of a simplified breast
MRI protocol to characterize breast lesions:
comparison with a full diagnostic protocol and
a review of the current literature. Acad Radiol
2017; 24: 1387-1394.
Ahmadi J, Kahkeshpour F, Farahmand H, Nadimi AE, Ghadimi K, Bazmandegan G and Kamiab Z. Evaluation of chest CT scan finding in the
patients with acute respiratory symptoms following positive results of RT-PCR-COVID19. Int
J Physiol Pathophysiol Pharmacol 2022; 14:
48.
Kuhl CK. Abbreviated magnetic resonance imaging (MRI) for breast cancer screening: rationale, concept, and transfer to clinical practice.
Annu Rev Med 2019; 70: 501-519.
Pham R, Marshall H and Plecha D. Abbreviated
protocol breast MRI. Am J Roentgenol 2020;
215: 765-769.
Comstock CE, Gatsonis C, Newstead GM, Snyder BS, Gareen IF, Bergin JT, Rahbar H, Sung
JS, Jacobs C and Harvey JA. Comparison of abbreviated breast MRI vs digital breast tomosynthesis for breast cancer detection among
women with dense breasts undergoing screening. JAMA 2020; 323: 746-756.

[20] Choi BH, Choi N, Kim MY, Yang JH, Yoo YB and
Jung HK. Usefulness of abbreviated breast
MRI screening for women with a history of
breast cancer surgery. Breast Cancer Res
Treat 2018; 167: 495-502.
[21] Mann RM, van Zelst J, Vreemann S and Mus
RD. Is ultrafast or abbreviated breast MRI
ready for prime time? Curr Breast Cancer Rep
2019; 11: 9-16.
[22] Lee-Felker S, Joines M, Storer L, Li B, DeBruhl
N, Sayre J and Hoyt A. Abbreviated breast MRI
for estimating extent of disease in newly diagnosed breast cancer. J Breast Imaging 2020;
2: 43-49.
[23] Kuhl CK. Abbreviated breast MRI for screening
women with dense breast: the EA1141 trial. Br
J Radiol 2018; 91: 20170441.
[24] Machida Y, Shimauchi A, Kanemaki Y, Igarashi
T, Harada M and Fukuma E. Feasibility and potential limitations of abbreviated breast MRI:
an observer study using an enriched cohort.
Breast cancer 2017; 24: 411-419.
[25] Harvey SC, Di Carlo PA, Lee B, Obadina E, Sippo D and Mullen L. An abbreviated protocol for
high-risk screening breast MRI saves time and
resources. J Am Coll Radiol 2016; 13: R74R80.
[26] Geach R, Jones L, Harding S, Marshall A, Taylor-Phillips S, McKeown-Keegan S, Dunn J,
Kuhl C, Vinnicombe S and O’Flynn E. The potential utility of abbreviated breast MRI (FAST
MRI) as a tool for breast cancer screening: a
systematic review and meta-analysis. Clin Radiol 2021; 76: 154.e111-154.e122.
[27] Heacock L, Reig B, Lewin AA, Toth HK, Moy L
and Lee CS. Abbreviated breast MRI: road to
clinical implementation. J Breast Imaging
2020; 2: 201-214.

Int J Physiol Pathophysiol Pharmacol 2022;14(3):193-199

