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Abstract

Cancer, as the second leading cause of death in the world, is one of the major public health concerns today. Accurate
diagnosis and prompt initiation of adequate treatment are of key importance for prognosis. Abbreviated magnetic reso-
nance protocols (AMRI) are promising techniques based on magnetic resonance imaging (MRI) protocols that shorten
acquisition time without significant loss of examination quality. Faster protocols that focus on detection of suspicious
lesions with most precise sequences, can contribute to comparable diagnostic performance of a full MRI protocol.
The purpose of this article was to review the current application of AMRI protocols in several oncological diseases.
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Introduction

Magnetic resonance imaging (MRI) is one of the basic
methods of diagnostic imaging. High contrast resolution
of images obtained from MRI examinations, ability to ana-
lyze tissue function and metabolism, and high sensitivity
of detecting malignant changes, make this method par-
ticularly important in oncological diagnostics. However,
disadvantages of MRI include long scanning times, limited
availability, and high costs. An effective MRI protocol is
critical in making an accurate diagnosis and has a direct
impact on time of examination. In order to fully exploit
the potential of MRI in urgent setting, e.g., neurological
imaging, abbreviated protocols have been introduced to
facilitate fast and accurate diagnosis without compro-
mising the diagnostic value of examination [1,2]. B422y
shortening the acquisition time, more examinations can
be performed and thus, the availability of MRI improves.
AMRI can possibly complement findings of computed to-
mography (CT). The use of short protocols may also help
to reduce the cost of MRI examinations [3]. This makes

AMRI a convincing substitute for standard MRI use,
which is particularly important for oncological patients
[4]. However, there is an increasing need to standardize
diagnostic path in the selection of appropriate AMRI pro-
tocols in individual disease entities.

The main objective of this article was to summarize
the ongoing achievements in the application of AMRI
protocols in selected cancerous diseases. This review
concentrated mostly on the research published in the last
5 years. While choosing the studies included in our article,
we drew special attention to the type of sequences applied
in AMRI, the maximum time of AMRI, and the sensitivity
and specificity in cancer detection. Database search con-
sisted of terms, including ‘magnetic resonance imaging),
‘abbreviated protocol, ‘cancer’.

Metastatic liver disease

Detection of liver metastases and their differentiation is
a diagnostic challenge due to high incidence of benign
liver lesions [5]. Accurate analysis of liver metastases de-

Correspondence address:

Mateusz Winder, Department of Radiology and Nuclear Medicine, Medical University of Silesia, Katowice, Poland, e-mail: mwinder@sum.edu.pl

Authors’ contribution:

A Study design - B Data collection - C Statistical analysis - D Data interpretation - E Manuscript preparation - F Literature search - G Funds collection

This is an Open Access journal, all articles are distributed under the terms of the Creative Commons Attribution-Noncommercial-No Derivatives 4.0
International (CC BY-NC-ND 4.0). License (https://creativecommons.org/licenses/by-nc-nd/4.0/).

ed415



Sylwia Grabowska, Anna Hitnarowicz, Anna Barczyk-Gutkowska, Katarzyna Gruszczyriska, Katarzyna Steinhof-Radwariska, Mateusz Winder

termines a suitable oncological treatment strategy, and
may prevent exposing patients to unnecessary invasive
therapeutic measures [6]. Extracting the most suitable se-
quences from a full MRI protocol and thereby shortening
the examination time, may improve effectiveness of liver
metastasis detection without sacrificing quality of diag-
nostic performance.

Several studies evaluated the use of abbreviated MRI
protocols in the detection of liver metastases. The authors
often included gadoxetate-enhanced T1W, T2W, or dif-
fusion-weighted imaging (DWI) as well as hepatobiliary
phase (HBP) sequences. Another components of an abbre-
viated protocol, which can participate in the reduction of
acquisition time, is simultaneous multislice imaging (SMS)
or reduced field-of-view (FOV) DWI [7-9]. This subject has
been discussed in detail in our previous work [10].

Diffusion-weighted imaging and dynamic contrast-
enhanced MRI seem to be able to allow a full assessment
of the presence and nature of focal liver lesions [11].
The detection rate of T2W and DWI sequences was de-
scribed as high [4,11]. Considering disadvantages of DWI,
such as low signal-to-noise ratio (SNR) or low spatial res-
olution, dynamic and unenhanced MRI sequences should
be combined together in order to provide an appropriate
lesion assessment [12]. A reduced FOV DWI evaluated
by Wargo et al. provided higher image SNR, which was
supported by Chan et al. In this study, according to the
authors, reducing the acquisition FOV DWTI to a smaller
area of interest may contribute to improving the scanning
time without loss in diagnostic performance [7,8].

The progress in using functional sequences rise
a question whether the contrast agents are always neces-
sary. However, contrast-enhanced imaging with an ap-
propriate gadolinium contrast agent improves detection,
characterization, and determination of lesion extent [11].
Diffusion-weighted imaging alone can appear beneficial
for patients with contrast contraindications, although
incorporating both the afore-mentioned sequences into
protocol is mostly considered a better option than using
each sequence alone [13-16].

In some recent studies, the implementation of HBP
with DWI and T2W images to the protocol have been
portrayed as highly accurate sequences in observa-
tion of colorectal cancer (CRC) liver metastases and
neuroendocrine tumors’ (NET) metastases [1,5,17,18].
The time needed to acquire HBP is usually several minutes.
Therefore, performing the acquisition of DWI and T2W
sequences after administration of gadoxetic acid can help
to use some of wait time [1].

The evaluated scanning time of AMRI implementing
ultrafast SE T2W, DWI, and T1W-HBP is approximately
less than 10 minutes, which is much shorter than the time
of full MRI protocol (35-50 min) [19]. Several studies
showed the same or similar diagnostic performance of
AMRI and standard MRI protocols in liver metastases
detection. An AMRI, including images acquired with
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T2W half-Fourier acquisition single-shot turbo spin echo
(HASTE), DWI, HBP, and second-shot arterial phase
(SSAP) imaging, was relevantly shorter in comparison
with full protocols [20]. Another AMRI protocol compris-
ing of DWI and SPACE T2W fat-suppressed sequences re-
sulted in approximately 8 minutes of acquisition time [11].
In some studies, the exact time of scanning was not mea-
sured or was only estimated, such as the study conducted
by Hayoz et al., who described 4 diverse MRI protocols
for the detection of liver metastases from neuroendo-
crine tumor (NET). In one of their protocols, the authors
used a combination of HBP and DWI sequences, and
evaluated scanning time of approximately less than
5 minutes [18].

As specified by Ghorra et al., the diagnostic quality
of proposed AMRI protocol was similar to that of a full
protocol with dynamic sequences. This protocol consist-
ed of T2W, DWI, and HBP images [5]. Torkzad et al. de-
monstrated an AMRI protocol involving DWI, ADC maps,
axial and coronal HBP gadoxetate disodium-enhanced
T1W, which enabled reducing acquisition time [5,21].

Hepatocellular carcinoma

Hepatocellular carcinoma (HCC), as the most frequent
primary cancer of the liver, is related to liver cirrhosis of va-
rious origins and infection of hepatitis B virus (HBV) [22].
MRI has a very high accurateness for HCC detection;
however, it is not suggested as the first method of choice.
Moreover, MRI is inefficient as a screening option as
a result of high cost and limited accessibility. Therefore,
AMRI techniques could become an effective screening
tools in HCC surveillance [23]. AMRI, having high per-
lesion and per-patient sensitivities in HCC, has substan-
tially lower sensitivity for the detection of HCCs < 2 cm
than those > 2 cm. Nevertheless, it is considerably greater
than that of ultrasonography (US) that makes it a possible
alternative for HCC screening method in high-risk groups
[24,25]. HCC detection has been discussed in detail in our
previous work [10].

Based on quantity of sequences used, a standard liver
MRI examination can regularly take up to 40 minutes,
whereas AMRI can be accomplished in less than 10 min-
utes [26,27]. AMRI sequences used for HCC screening
usually consist of a non-contrast (NC-MRI) DWT and
T2W, or in case of dynamic AMRI, gadoxetate-enhanced
HBP or extra-cellular gadolinium-based contrast agent
with or without DWI and T2W. It is worth emphasizing
that NC-MRI without the need for contrast agent can
become a superb non-invasive imaging method, with re-
duced costs and scanning time [24]. Regardless of the ori-
gin of the liver disease, various AMRI sequences have pro-
portionate diagnostic performance [4,24]. Several studies
take into consideration the combination of DWI and
T2W with TIW sequences [2]. Sunyoung Whang et al.
reported that AMRI with gadoxetate-enhanced HBP and
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non-contrast MRI have similar diagnostic performance in
detection of early stage HCCs [25]. Both, the sensitivity
and specificity of AMRI protocols in HCC surveillance
reach between 61.5 and 100%, and 77.5 and 100%, respec-
tively [28].

Non-alcoholic fatty liver disease

MRI-based techniques show exact disposition of fat
within the liver tissue. It accurately measures fat content
with regard to corresponding histological grade. MRI
is also able to evaluate liver iron overload in patients
with non-alcoholic fatty liver disease (NAFLD). In this
way, MRI can assess liver fat as well as iron content in
one examination. An AMRI protocol consisting of MR
elastography and viscera adipose tissue (VAT) measure-
ments and the amount of iron and liver fat assessments,
can be even more feasible, less costly, and more accessible
tool for screening and monitoring of patients with obe-
sity, NAFLD, and metabolic syndrome. In a prospective
study conducted by Cunha et al., a reported scan time of
an AMRI protocol was approximately 7 minutes. The fact
that the short protocol did not need venous puncture or
bowel preparation made the patient’s setup much faster
and easier to obtain in comparison with a standard MRI
protocol [29]. Abbreviated protocol mentioned by Olson
et al. involved in-phase and opposed-phase T1-weighted
images, a parametric map of hepatic proton density fat
fraction (PDFF), R2 — a measure of iron content derived
from chemical shift-encoded MRI (CSE-MRI) data, and
MR elastography (MRE). The described time of these se-
quences was approximately 2-4 minutes. Consequently,
the total in-room time for image acquisition was approxi-
mately 10-15 minutes, in comparison with 30-70 minutes
for a full liver examination. AMRI protocols are well-
suited for evaluating parameters, such as hepatic fibrosis,
increased iron content, or hepatic steatosis [4].

Prostate cancer

Magnetic resonance imaging as a screening method for
prostate cancer has a potential to avoid unnecessary
biopsies and reduce overdiagnosis that can occur in
screening programs. AMRI protocols with higher thresh-
olds for denoting a positive MRI could refine specificity of
MRI screening program. Additionally, it could minimize
acquisition cost and time [30,31]. Standard examination
protocols include T2W sequences, DWI, and dynamic
contrast-enhanced MRI after intravenous injection of
contrast agent, which gives approximately 30 minutes of
scan time (i.e., multiparametric approach or mpMRI).
Abbreviated protocols have been proposed using an axial
T2W and DWI sequences (with readout-segmented and
selective-excitation DWTI techniques). They demonstrated
to reduce scan time from 30 to approximately 10 min-
utes without sacrificing diagnostic performance [31-33].
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Strategies that allow to save time involve the use of exter-
nal coils as a substitute for endorectal ones, or the evalua-
tion of only prostate gland and not the whole pelvis [26].
AMRI could also play an important role in case of MRI-
guided radiotherapy treatment planning for prostate
cancer. Sequences, such as T2W TSE, DWI-echo planar
imaging (DWI-EPI), and read-out segmented echo planar
imaging (RS-EPI) with field mapping corrections, could
improve proper assessment of lesions [34,35].

Cystic pancreatic lesions and intraductal
papillary mucinous neoplasm

Magnetic resonance imaging is considered the favored
imaging modality for initial characterization and follow-
up of cystic pancreatic lesions (CPLs). It avoids expo-
sure to ionizing radiation, and provides greater contrast
resolution and assessment of cyst communication with
main pancreatic duct (MPD), as compared with CT.
A standard pancreatic protocol MRI (PP-MRI) typically
includes T2W sequences, unenhanced and dynamic
contrast-enhanced T1W sequences, magnetic resonance
cholangiopancreatography (MRCP) sequences, and DWI.
The acquisition time can typically take 30-35 minutes
and up to 50 minutes, considering patient’s preparation
time, safety procedures, and venous cannulation. Since
imaging techniques for T2W sequences and MRCP have
improved, the necessity of contrast-enhanced sequences
and DWI for routine MRI follow-up of CPLs has been
questioned. AMRI protocol for CPL surveillance that
excludes contrast-enhanced sequences and DWI, and in-
cludes axial T1W, axial and coronal T2W sequences with
half-Fourier acquisition single-shot turbo spin-echo, and
fat-suppressed MRCP, was described as an alternative.
It could decrease the scanning time and avoid additional
procedures, such as cannulation for intravenous injections
and thus save time. The estimated reduction in acquisition
time ranges 10-27 minutes. AMRI can have an ability to
reliably identify suspicious features and become a valu-
able tool in imaging surveillance of CPLs than standard
PP-MRI [3,36-38].

Cystic pancreatic lesions, such as pancreatic intra-
ductal papillary mucinous neoplasms (IPMNs), carry
a malignant transformation risk; therefore, an intensive
surveillance is needed [39-42].

In a retrospective study by Yoo et at., AMRI with
breath-hold 3D-MRCP (AMRI-BH) showed promis-
ing results concerning detection of a potential malig-
nant transformation of IPMNs. AMRI-BH consisted of
single-shot fast spin-echo, TIW fat-suppressed gradient-
echo sequence, and BH-3D-MRCP (breath-hold three-
dimensional MRCP). Compressed sensing techniques
of gradient-echo and spin-echo sequence (GRASE) used
in this study enabled to obtain 3D-MRCP images within
a single BH, which resulted in shortening the acquisition
time. The full acquisition time of AMRI-BH was 5 minutes
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compared with 35 minutes of full-sequence MRI. The full
protocol consisted of the following sequences: T2W,
2D-MRCP with single-shot turbo spin-echo, conventional
RT-3D-MRCP (respiratory-triggered three-dimensional
MRCP), BH-3D-MRCP, T1W in-phase and opposed-
phase spoiled 3D gradient-echo sequences, DWI, and
T1W fat-suppressed gradient-echo sequence [41]. Johans-
son et al. evaluated an ultrashort (USP) MRI and com-
pared it to two longer protocols. The results showed that
USP MRI might be suitable for IPMN surveillance with-
out losing any essential information within shorter time.
Long protocol (LP) consisted of the following sequences:
axial T2W HASTE, coronal T2W HASTE (fs), axial T2W
HASTE fs, axial TIW fast low angle shot (FLASH) ffs,
T1W in-phase and out-of-phase, T2ZW 3D-MRCP sam-
pling perfection with application-optimized contrasts us-
ing different flip angle evolution (SPACE) and maximum
intensity projection (MIP), thick coronal T2W HASTE fs,
DWI and apparent diffusion coefficient maps (ADC), and
pre- and post-contrast administration TIW fs volumetric
interpolated breath-hold (VIBE). Short protocol (SP) con-
sisted of axial T2ZW HASTE, thin coronal T2W HASTE fs,
axial TIW FLASH fs, thick coronal T2W HASTE fs,
3D-MRCP SPACE, and MIP. Ultrashort MRI included
only axial T2ZW HASTE and 3D-MRCP SPACE sequences.
The full acquisition time for LP, SP, and USP was 23, 13,
and 7 minutes, respectively [43].

Acute pancreatitis

Acute pancreatitis is one of the most common gastrointes-
tinal causes of hospitalization. Necrotizing pancreatitis is
its less common type and complication, and is associated
with a worst prognosis, especially in case of its infection.
Compared with CT, MRI is superior in detecting non-
liquid material in pancreatic and peripancreatic collec-
tions. It has a higher sensitivity and specificity in the
identification of areas of hypoperfusion compatible with
pancreatic necrosis, and enables the evaluation of pan-
creatic duct integrity [44-46]. A study by Bansal et al. that
compared a standard, contrast-enhanced MRI protocol
with AMRI protocol consisting of a single transverse T2W
HASTE sequence in patients with acute necrotizing pan-
creatitis, showed no significant differences in the detec-
tion of pancreatic necrosis [47]. These results indicate that
a simple AMRI protocol could become a fast and contrast-
free alternative to a full MRI or even CT examination in
acute pancreatitis patients.

Breast cancer

The use of AMRI protocol in detection of breast cancer
was analyzed in many studies. In 2014, Kuhl and col-
leagues first put forward early efforts to establish an ab-
breviated screening MRI protocol for breast cancer [48].
They described AMRI protocol in women at mildly to
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moderately increased risk of breast cancer. According
to this landmark study, the diagnostic accuracy of fast
MRI protocol was equivalent to full MRI protocol, with
reduced scan time from 17 to 3 minutes. The interpreta-
tion time lasted only seconds. The afore-mentioned fast
protocol consisted of one unenhanced and one contrast-
enhanced T1W sequences and their derived images (first
post-contrast-subtracted and maximum intensity projec-
tion images). The effectiveness of AMRI protocol evalu-
ated by Kuhl et al. was supported by Mango et al. [49].
In this study, scanning time of AMRI and full proto-
col was 10-15 minutes and 30-40 minutes, respectively.
Moschetta et al. developed an AMRI protocol using STIR
TSE sequence, TSE T2W, pre-contrast THRIVE (three-
dimensional dynamic, contrast-enhanced T1W high res-
olution isotropic volume sequences), and post-contrast
THRIVE sequence acquired 3 minutes after injection.
The standard protocol included STIR, TSE T2W, pre-
contrast THRIVE, and 5 post-contrast THRIVE sequenc-
es. The acquisition time of abbreviated MRI protocol was
reduced to 10 minutes, and was 6 minutes less than the
time required for full MRI protocol. There was no diffe-
rence in sensitivity, specificity, or accuracy between stan-
dard and abbreviated protocols [50].

The utilization of DWI was proposed in order to
obtain an unenhanced MRI protocol for characterizing
breast lesions [50]. There are results suggesting that stand-
alone DWI may not be ready to serve as screening tech-
nique, because its sensitivity for cancer detection is lower
than the one of contrast-enhanced MRI [51,52]. However,
different findings have shown that non-contrast MRI
protocol consisting of DWI with ADC and T1W or T2W
sequences has comparable sensitivities and specificities
compared with dynamic contrast-enhanced MRI [51,53].

Lung cancer

Lung cancer is the leading cause of cancer death for both
men and women worldwide. Early diagnosis is the most
effective way to receive optimal therapy and reduce lung
cancer mortality. MRI substitutes traditional lung imaging
techniques or plays a complementary role in the manage-
ment of patients with various chest diseases, especially in
the detection of pulmonary nodules [54]. Lung MRI pro-
vides morphological, functional, and molecular informa-
tion, and has the potential to reduce high false positive
rates associated with low-dose CT (LDCT). Undoubtedly,
CT is more sensitive than MRI in detecting lung nodules,
and remains the method of choice in lung cancer imag-
ing. However, inevitable ionizing radiation exposure and
its potential carcinogenic risks are major drawbacks of
CT examinations. Avoiding side effects is especially im-
portant when lung cancer screening involves the general
population and is not just targeted at the high-risk popu-
lation [55]. Different MRI sequences seem to be able to
differentiate malignant as well as calcified and sub-solid
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nodules. High signal intensity on T2W images, diffusion
restriction, and intense enhancement are indicatives of
lung cancer [56]. Nevertheless, well-known limitations
of lung MRI remain, particularly low proton density, long
scan durations, and its sensitivity to effects of respiratory
and cardiac motions.

New techniques of MRI, such as spiral three-dimen-
sional (3D) ultrashort echo time (UTE) may enable the
clinical application of lung MRI, and may have poten-
tial in nodule detection and evaluation of nodule type in
nodule screening, lung metastasis surveillance as well as
follow-up [57]. High sensitivity, shorter scan duration,
and satisfactory image quality of free-breathing spiral 3D
UTE may improve detection of pulmonary nodules [55].
It has smaller voxel sizes and shorter time to echo, which
allows for less magnetic susceptibility artifact for the air
soft tissue interfaces [58].

In 2015, Dournes et al. presented pointwise encoding
time reduction with radial acquisition (PETRA) sequence
as an attractive field of investigation for radiation-free im-
aging of the lung with high spatial resolution [59]. More-
over, recent studies on a combination of UTE and a radial
acquisition technique, such as PETRA sequence, have
proven the feasibility of lung MRI for the evaluation of
various pathologies, including pulmonary masses or nod-
ules, cystic fibrosis, and pulmonary embolisms [59-61].
According to the results of a survey conducted by Ohno
et al., the efficacy of pulmonary MRI with UTE for dia-
gnosing all radiological findings, except for emphysema
or bullae, bronchiectasis, and reticular opacity, was not
significantly different from that of standard and low-dose
CT examinations. Nevertheless, pulmonary MRI with
UTE still needs to be improved by means of further re-
duction of echo time (TE), data interpolation for apparent
resolution, implementation of motion artifact reduction
techniques, including navigator or external markers, and
advanced image reconstruction, such as parallel imaging
and compressed sensing, which potentially may reduce
acquisition time [62].

When projecting an MRI-based lung cancer screening
trial, it should be considered to use a multiparametric ap-
proach, combining at least 2 or 3 sequences to minimize
false positive results [63]. Half-Fourier FSE and 3D-GRE
images are considered promising sequences for a screen-
ing protocol [58,64]. STIR is also useful for detection and
clinical stage assessment in non-small cell lung cancer
(NSCLC) and other malignancies as well as for screen-
ing of malignant tumors, when compared with T1W and
T2W imaging [65,66].

In 2011, Wu al et. demonstrated how a lung MRI
study can be completed in less than 10 minutes. In this
study, the implementation of parallel imaging technique
was applied that improved the image quality of HASTE in
axial and sagittal views. Volumetric interpolated breath-
hold sequence was acquired in axial, coronal, and sagittal
planes by reduction of echo time with integrated parallel
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acquisition techniques (iPAT). This allowed to cover
the entire lung volume within a single breath-hold, and
to reduce the pulsation artifact from the heart and large
vessels [64].

Adrenalincidentalomas

Regular imaging examinations are essential for patients
with adrenal incidentalomas. For follow-up of adrenal in-
cidentalomas, AMRI protocols could serve as a radiation-
free CT substitute or even standard contrast-enhanced
MRI protocol. Therefore, in some indications, AMRI pro-
tocol including T1W in-phase and out-of-phase, SSFSE
T2W, and DWI sequences, could possibly play a sufficient
role in characterization of lesions. These sequences are
important elements of the abbreviated protocol consider-
ing the fact that they allow to detect lipid, proteinaceous
or hemorrhagic, cystic and hypercellular components of
adrenal lesions [1,4].

Small renal masses

During surveillance of a small renal masses (SRM), one
of the main concerns is to regularly evaluate their growth
rate. In order to do so, there is a need for active obser-
vation. AMRI, similar to a protocol for adrenal inciden-
talomas (T1W in-phase and out-of-phase, SSFSE T2W,
and DWI), could represent an alternative to the standard
contrast-enhanced MRI protocol and help to facilitate the
whole process [1,4].

According to a study by Olson et al., the total kid-
ney volume can be measured using T2W in the coronal
plane, enabling a fast AMRI kidney protocol without the
need for a contrast. This could be useful as an indicator
for autosomal dominant polycystic kidney (ADPK) disease
progression and for the evaluation of response to therapy.
The authors also showed that non-contrast protocol includ-
ing T2W, DWI, and T1W in-phase and out-of-phase could
possibly be an adequate tool for controlling SRM growth
rate without the use of gadolinium contrast [4].

Female pelvis neoplasms

Functional MRI is becoming increasingly important in
the evaluation of female pelvis. DCE-MRI and DWI-MRI
enable morphological as well as functional assessment
of the female reproductive system diseases [67]. The se-
quences that can prove useful in the abbreviated protocol
for MRI in cervical and uterine cancers are T2W FSE in
axial and sagittal planes, axial oblique high spatial resolu-
tion T2W FSE perpendicular to the cervix and/or uterus,
and DWT in the axial and axial oblique planes for correla-
tion with T2W planes [68]. Diffusion-weighted imaging
has the potential to allow early monitoring of the cervical
cancer’s response to chemo/radiotherapy. The fact that
median ADC in cervix carcinoma is low in comparison
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with normal cervix may be helpful in defining tumor
boundaries for treatment purposes and qualifying to sur-
gical resection [69,70]. For ovaries, an abbreviated pro-
tocol may consist of axial and coronal SSFSE T2W, axial
non-contrast TIW, and axial DWI in order to assess septa
and to identify proteinaceous or hemorrhagic as well as
solid component of lesions. For post-menopausal ovarian
cyst surveillance, AMRI may include axial 3D FSE T2W,
axial non-contrast T1W, and axial DWT [26].

Conclusions

Abbreviated magnetic resonance protocols may become
a faster and cheaper alternative to the standard MRI pro-

tocol for cancer monitoring without compromising diag-
nostic quality. AMRI could help expand patient’s access
by meeting rapidly increasing clinical demands. Non-
contrast TIW (in- and out-of-phase), T2W, or T2W FSE
in several planes, and DWI are the most commonly im-
plemented sequences in AMRI protocols. The process of
evaluating and potentially including AMRI in early liver
metastasis and other cancer screening pathways requires
further studies.
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