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Abstract

Objective: To evaluate T2-weighted BLADE tecnique for evaluating
intra-abdominal organs and lesions, especially the gastrointestinal wall and
pathologies, and to compare the findings with HASTE.

Material and Methods: Sixty patients (mean age: 47.2 years, range 19-88)
(32 males, 28 females) referred to our institution for upper abdominal Magnetic
Resonance Imaging (MRI) examinations with various indications between
January 2015 and May 2015 were included in our study. All examinations
were performed on a 1.5 Tesla MR device and no anti-peristaltic drug was
administered. Images were retrospectively and independently evaluated by two
radiologists. A qualitative evaluation was performed to assess images regarding
the presence of artifacts and diagnostic quality, the anatomical detail of the
upper abdominal organs and structures (contour sharpness, contrast of tissue,
parenchyma and internal wall structure) and any present pathologies and lesions
in the organs (lesion contour sharpness and size, internal structure properties,
morphological characteristics). A quantitative evaluation was performed to
calculate the contrast-to-muscle ratios (CMR) of the internal organs and lesions.
The distribution of the variables was statistically checked by Kolmogorov
Smirnov test. Paired-samples t- test was used for quantitative data.

Results: BLADE was significantly associated with reduced artifacts (p
<0.0001) and increased image quality compared with HASTE. The highest
agreement between both observers was that motion artifacts were reduced
(Gwet’s AC2 = 0.94). In addition, observers agreed that the parenchymal
structure of the upper abdominal solid organs and the anatomic details of the
stomach wall structure were better with BLADE (Gwet’s AC2 = 0.87). In most
cases, both observers preferred BLADE (p <0.0001) for evaluating images and
lesion morphology.

Conclusion: In upper abdominal MRI examination, artifacts, especially
movement artifacts, were significantly reduced by BLADE, yielding more
valuable data for the evaluation of the gastrointestinal system wall structure
and its pathologies, especially considering the organs near to the diaphragm and
retroperitoneal organs as well as vascular structures.

Keywords: Upper abdominal MR imaging tecniques,
PROPELLER, HASTE, MR artifacts

BLADE/

IIITIH, >)KOFAPBI BOJIT'THE MATHUTTI-PE3OHAHCTbI TOMOI'PA®UAJA T2-OJIIUEHTEH BIPI3IAIJIIKTIH
JUATHOCTHUKAJIBIK CUTIATTAMAJIAPBI: BLADE TEXHUKACBI HEMECE HASTE TEXHUKACBI MA?
Cadu Canem Jlepesnu Byayr,! ®yax Hypuiu,? Xagu Cacann,’ Omep Apac,’ Sicap Bykre!

'Paauonorus GestimMi, MeuiiHa FEUIBIMAAPEIHBIH YHUBEPCHUTET], YMPAHHE FRUTBIMU-3ePTTEY JKOHE OKBITY KIMHUKAchI, blcrambym, Typkus

2Pasmonorus Getimi, Clroan-KeTTepiur MeMOpHATIBIK OHKOTOrHs OpTaitbirsi, Hpo-Hopk, AKIII

SPagmonorust 6eximi, Hamuk Kemans Vensepeureri, Texupar, Typkus

TYXKbIPbIMOAMA

Makcarhbi: I KybiCbl OpraHAapblH XaHe 3akbiMAaHyabl, Scipece ackasaH-ilek kabblpranapbl MeH natonorusinapabl 6aranay ywiH BLADE T2
erLLeHreH aiciH baranay, xaHe KopbITbiHAbINapabl HASTE agiciveH canbiCTbIpy.
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MaTepuanpap meH agictep: 3eptTreyre 60 nauneHTTep KamTbinabl (opTala xackl: 47,2 xac, aykbiMbl 19-gaH 88-re geinin) (32 epnep, 28
anengep), onap 2015 xbiNablH kaHTap anbiHaH H6acTan Mamblp avibl apanbifbiHAa apTYpni KepceTiMAEPMEH il KybICbIHbIH, ofapbl 6eniriH MarHuUTTi
pe3oHaHCThl Tekcepy YLiH 6i3aiH Mekemere xibepinreH 6onatbiH.  Bapnbik 3epTTeynep 1,5 Tecna acnabbiHaa Xyprisingi, KepiTonkyLbinbIK Kypan
eHrisinmepi. KepiHynepgi eki peHTreHonortrap peTpocnekTuBTI aHe Tayenci3 6aranagbl.

>Korapbl opraHgap MeH il KybICbl KypblnbiMAapbIHbIH, (KOHTYPAbIH alKblHAbIMbIFbLI, TiH KOHTPACTI, iWKi KabblpFacblHbIH, NapeHXumachl MeH
KypbInbiMbl) XarnfaH earepictepi MeH AuarHocTuKanblK cananapbliHbliH, aHaToMusinblk GernwekTepiHiH 6ap GonybliHa KaTbICTbl KepiHynepai eHe
opraHpgapgarbl Kes-kenreH natonorusinap MeH 3akbiMaaHynapapbl (3akbiMAaHy anKkblHAbIMbIFbI MEH MerLlepi, ilKi KypbinbIMHbIH KacuetTepi,
Mopdonoruanelk cunattamanapel) baranay ywiH cananbl 6aranay xyprisingi. Cangblk 6aranay ilki opraHgap MeH 3akbiMaaHynapablH OynLbIK
etke (CMR) KOHTpacT KaTblHacblH ecenTey YLiH opblHAanAbl. AWHbIManbl WamMaHbl yinectipy Konmoropos-CMupHOB enwemaepi GovbiHLa
cTaTucTukanblk Tekcepinai. CaHablk AepekTep YLUiH Xyn yhrinepAid t-enwemaepi nangananbingpl.

Hatumxenepi: BLADE ken xafganga >xxanfaH esrepictepaiH asatobiMeH xxaHe HASTE-neH canbicTbipFbiHaa (p <0,0001) xxaHe kepiHy canacblHbIH
apTybiMeH GannaHbicTbl 6onapl. Eki 6akbinaylibinap apacbliHaa eH >korFapfFbl KeniciM KosFanbiCTapAblH XKarnfaH earepictepi asairaHbl 6ongpl (AC2
Gwet = 0,94). byaoaH 6acka, il KybICbIHbIH >KOfapbl OpraHAapblHbIH NapeHXMMaTo3abl KypbifbIMbl XaHE ackasaH kabblpranapbl KypblnbiMbIHbIH
aHaTtomusAnblk GenwekTtepi BLADE (AC2 Gwet = 0,87) navpanaHraH ke3fe akcbipak 6ongbl. Ken xarganaa eki 6akpinaylubl fa 3akbiMaaHyablH
KepiHynepiH xaHe MopdornorusanapbiH baranay ywid BLADE (p <0,0001) naaanaHyapbl QypbICc Aen ecenTeg;.

KopbITbIHAbI: I KybIckl xoFapbl 6enimaepiHe MPT-3epTTeynep XyprisreH ke3fe xacaHbl e3repicTep KybICbl, 8Cipece Ko3fanbICTbIH )XacaHabl
e3repictepi BLADE kemerimeH anTapnblkTan asagbl, Oyn ackasaH-ilLek xonbl KabblpFanapbiHbiH KypbinbiMbl MEH OHbIH NatanorusinapbiH 6aranay
YLWiH KyHAbl AepekTepai 6epeai, acipece agnadparma MeH ilactap opraHaapbl KacblHAarFbl opraHgapabl, COHAal-ak Tamblprbl KyblpribiMaapabl eckepe
OTbIpbIn.

Herisri ce3pep: i KybICbIHbIH )O0fapfbl 6eniri, MarHUTTi-pe3oHaHCTbl TOMorpadusaarsl xanfaH esrepictep, T2-enwweHreH 6ipisginiktiH, HASTE
Gipisginik BLADE 6Gipiaginik

JTAATHOCTHYECKHUE XAPAKTEPUCTHKH T2-B3BEIIEHHBIX IOCJIEJOBATEJILHOCTENW B MATHUTHO-
PE3OHAHCHOM TOMOTI'PA®HH BEPXHEI YACTH )KHUBOTA: TEXHUKA BLADE WJIA TEXHUKA HASTE?
Cadu Canem Jepenu Byayt!, @yax Hypuian?, Xagu Cacanun’®, Omep Apac?, fIicap Bykre!

'Otaenenue paanonoruy, YHUBEpCHTET MEJUIMHCKUX Hayk, HayuHo-nccienoBaresbekas u o0ydaromas kinnuka Ympauue, CramOyi, Typuus

*Otzenenne paguonornn, MeMopuaibHblit oHkonorndecknii uentp Croana-Kerrepunra, HL}O-ﬁopK, CIIA

3Ornenenue paauonoruu, Yausepcuretr Hamuk Kemans, Texuppar, Typuus

PE3IOME

Llenb: oueHWTb T2-B3BeLleHHY0 MeToanky BLADE aonsi oueHkn opraHoB GpHOLLIHOM MOMOCTM U NOPaXeHUA, 0COBEHHO XKenyao4HO-KULLEYHON
CTEHKM ¥ NaTornorui, u cpaBHUTb peaynbtatel ¢ HASTE.

MaTepuansi u metoabl: B ccnegosaHue 6binu BkntodeHbl 60 nauneHToB (cpegHuii Bo3pacT: 47,2 rofa, AnanasoH oT 19 go 88) (32 My>KunHbl,
28 XeHLLUMH), KoTopble GbINK HanpaBneHbl B HaLLE YYpexaeHue Anst o6cnefoBaHns MarHMTHOrO pe3oHaHca BepxHer yactu xusoTa (MPT) ¢ pasnuu-
HbIMKM NokasaHuaMK B nepuog ¢ sHeapst 2015 roga no man 2015 roga. Bce vccnegoBaHusi npoBoamnuck Ha npubope 1,5 Tecna, n aHTMNepucTanb-
TUYeCKuUiA npenapat He BBoauncs. V3obpaxeHns Gbinm peTpocnekTMBHO M HE3ABUCUMMO OLEHEHbI ABYMS peHTreHonoramu. beina npoeegeHa kade-
CTBEHHAas OLEHKa ANt OLeHKN M306paxeHnI, kacaroLwmuxesl Hannyims aptTedakToB U AMarHOCTUYECKOro KayecTBa, aHaTOMUYECKUX AeTanein BepXHUX
OpraHoB ¥ CTPYKTYp GPHOLLHONM NONocTu (Pe3KOCTb KOHTYpa, KOHTPACT TKaHWU, MapeHXMa 1 CTPYKTypa BHYTPEHHEN CTEHKM) U NM0ObIX UMEILLMXCS na-
TOMOTWI 1 NOPAXEHUI B OpraHax (pe3kocTb U pa3mMep o4ara nopaxkeHusl, CBOMCTBa BHYTPEHHE CTPYKTYpbl, MOpdbornornyeckme xapakrepuctuku). Ko-
nM4ecTBeHHasi oLeHKka Gblna BbIMOMHEHa AN pacyeTa OTHOLLEHUS KoHTpacTa K Mblwwue (CMR) BHyTpeHHMX opraHoB 1 nopaxeHuin. Pacnpenenexve
nepeMeHHbIX ObiNo cTaTUCTUYECKU NpoBepeHo Mo kpuTepuio Konmoroposa CMupHoBa. [nsi KONMYECTBEHHbIX AAHHbBIX Mcnonb3oBarncs t-kputepuii
napHbIx 06pasLoB.

Pesynbrartbl: BLADE 6bin B 3Ha4MTENbHOW CTEMEHMN CBA3aH C yMeHbLUeHneM apTedakTtoB (p <0,0001) 1 NOBbILEHHBIM Ka4ecTBOM n306pa-
eHus no cpaBHeHuto ¢ HASTE. Camoe Bbicokoe cornacue mexagy oboumu Habntogatensmu 6bino 1o, 4To aptedakTbl ABKEHUS ObiN yMEHbLUEHbI
(AC2 Gwet = 0,94). Kpome Toro, HabnogaTeny cornacunmucb ¢ TeM, YTo NapeHXuMaTo3Hasi CTPyKTypa BEPXHUX OpraHoB BpHOLLHOW NMOMOCTH 1 aHaTo-
MUYecCKMe AeTanu CTPYKTYpbl CTEHKM xenyaka 6binu ny4yie npu ncnons3oBaHun BLADE (AC2 Gwet = 0,87). B 6onblunHcTBe criyyaes oba Habnoga-
Tens npegnoymTanu BLADE (p <0,0001) ansi oueHky naobpaxeHuin 1 Mopdonorum nopaxeHus.

3akntoyeHue: Mpu MPT-nccnenoBaHuy BepxXHUX OTAENOB GpHOLWIHOM NonoctTn aptedakTbl, 0COBEHHO apTedakTbl ABMKEHUS, ObINN 3HAYM-
TEMbHO YMeHbLLEHbI ¢ nomoLlbio BLADE, yto faet 6onee ueHHble AaHHbIe A4S OLEHKU CTPYKTYPbl CTEHKM KemnyA0oYHO-KULLEYHOro TpakTa U ee naTto-
norui, ocobeHHo ¢ y4eToM opraHoB BONu3un guadparmMbl U 3abpoLLMHHBIX OPraHoB, a TakkKe COCYAUCTbIX CTPYKTYP.

KnroueBble crnoBa: BepxHuii otaen 6ptoLLHO NonocTu, apTedakTbl B MarHUTHO-pe3oHaHCHOM ToMorpacum, T2-B3BelLeHHas nocrnegoBaTenb-
HoCTb, NnocrnegoBaTenbHocTb HASTE nocnenosatensHocTs BLADE

Introduction

In routine clinical practice, magnetic resonance imaging
(MRI) is highly promising for verifying lesions that are not
accurately diagnosed by other radiological methods, especially
ultrasonography [1-4]. Nonetheless, in abdominal imaging,
a number of factors have hampered its use in routine clinical
practice. In particular, T2-weighted imaging with contrast is
understood to be an extremely important sequence for diagnostic
information but is often be marred by motion artifacts [1,2]. These
artifacts occur frequently due to voluntary or involuntary patient
movement, respiration, peristalsis, and blood flow, causing organ
contours to appear blurry and malignant lesions undetectable on
imaging [1-3]. While attempts to reduce artifacts have included
anti-peristaltic drugs, fasting, meticulous patient fixation and the
use of single-shot pulse sequences, they have yet to produce an
optimal solution for clinical practice [1-3].

Turbo spin echo (TSE) imaging methods are increasingly
popular for abdominal MRI as they use a shortened scanner time
but yield high T2-weighted contrast [ 1-3]. The shortened scanner
time reduces motion artifacts. However, a known issue for TSE
is that T2 decay is ongoing during imaging, resulting in signal

non-uniformity along the lines of the k-space and concomitant
blurring in the images [1-3]. One approach to overcoming this
is to use non-Cartesian sampling [1,5]. As opposed to standard
Cartesian sampling, non-Cartesian sampling confers better
motion immunity and compensates for signal non-uniformity [4—
6]. In particular, the Periodically Rotated Overlapping Parallel
Lines with Enhanced Reconstruction (PROPELLER) technique
has shown to be highly valuable. It compensates for in-plane
rotation and in-plane translation as regards motion immunity
and yields excellent T2-weighted contrast when implemented as
a TSE sequence [5,7].

BLADE is a variant technique under the proprietorship of
Siemens that oversamples the k-space by acquiring multiple echo
trains (or in other words, blades) that partially overlap with one
another in a radial fashion [5]. Thus far, a number of studies have
already demonstrated the superiority of BLADE over standard
Cartesian k-space acquisition in the brain, cervical spine and
spinal cord, and abdominal region, whereby superiority was
demonstrated based mainly on qualitative comparisons [8—11].

The aim of the present study was to compare T2-weighted
BLADE TSE which was recently implemented in our institution
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with HASTE (Half-Fourier-Acquired Single-shot Turbo spin
Echo) in the upper abdomen, namely the intra-abdominal organs
and lesions, particularly gastrointestinal wall pathologies.
HASTE is a rapid T2-weighted sequence that acquires images in
less than one second that is promising for overcoming motion-
related artifacts. We performed qualitative and quantitative
assessments on overall image quality, contrast, and diagnostic
information to determine whether BLADE is superior to HASTE.

Material and methods

Patients

The single-institution study was approved by the
institutional review board and all patients gave written informed
consent. The study protocol complied with the version of the
Helsinki Convention that was current at the time the study was
designed. We retrospectively identified consecutive patients
referred to our department by indication of upper abdominal MR
examination for various reasons between January 2015 and May
2015.

MRI Protocol

MRI was performed with the patient lying in the supine
position on a 1.5-T whole body scanner (Magnetom Avanto;
Siemens Healthcare, Erlangen, Germany) using a six-channel
phased array body coil. The scanning protocol included three-
plane (axial, coronal, and sagittal) pulse sequences with steady-
state free precession (TrueFisp), T1-weighted two-dimensional
gradient echo, diffusion weighted imaging, and T1- and T2-
weighted TSE sequences. Contrast-enhanced dynamic three-
dimensional axial T1-weighted FLASH: TR 162 msec; TE
4 msec; SL 8 mm; FA 30°; matrix 154 x256; TA 18 seconds
per slice set; Dynamic image sets were collected before and
immediately, 30 seconds, and 60 seconds after the bolus
administration of paramagnetic contrast at a dose of 0.1 mmol/
kg (Gd-DTPA, Magnevist; Schering, Berlin, Germany). The
agent was administered with an automated injector at a rate of
2.5 mL/second (Medrad Spectris, Pittsburgh, PA).

TSE sequences were performed with the HASTE sequence
(TR: 1350 ms, TE: 92 ms, FA: 160 degree, Slice thickness: 4
mm) and the BLADE sequence (TR: 3994 ms, TE: 83 ms, FA:
146 degree, Slice thickness: 4 mm, navigation triggered), both
in the axial plane and with fat saturation. The BLADE specific
imaging parameters were: 100% blade coverage and 20 blades.
The rotation angles and number of blades were chosen to fully
cover k- space. Imaging was done without administration of any
anti-peristaltic drug.

Imaging Assessment

Image datasets were transferred to a Picture Archiving
and Communication System (PACS) workstation for analysis
(Centricity® PACS; GE Healthcare, Milwaukee, WI, USA). Fat-
suppressed HASTE and BLADE sequences were independently
assessed by two radiologists who were experienced in abdominal
radiology (8 and 6 years, respectively ). All parameters were
evaluated separately for HASTE and BLADE images. Obtained
images were evaluated in two reading sessions.

The first reading session consisted of visual (qualitative)
evaluation by both radiologists. First, images were assessed
in terms of artifacts and scored as follows: 0 = Absence, 1 =
Low, 2 = Moderate and 3 = High. Artifacts were classified
as bowel peristaltic and respiratory motion artifact, radial
artifact, or aliasing artifact. Second, the contour sharpness
of the intraabdominal solid organs was examined and scored
as follows: 1 = Low, 2 = Moderate and 3 = High. Third, the
parenchymal detail (tissue contrast, internal structural details of
parenchyma and morphological detail) of the solid organs and

the wall structure of the gastrointestinal organs were evaluated
and scored as follows: 1 = Low, 2 = Moderate and 3 = High.
Lastly, any present pathologies and lesions in the organs were
scored as follows regarding lesion contour sharpness and size,
internal structure properties and morphological characteristics:
1 = Low, 2 = Moderate and 3 = High.

The second reading session was a quantitative evaluation
performed by the radiologist with 8 years of experience to
determine contrast-to-muscle ratios (CMR) of the internal organs
and lesions. For solid organs, a 10 mm?2 region of interest (ROI)
was drawn from the same location within the parenchyma of the
organs (liver, spleen, pancreas, kidney cortex, adrenal gland) for
both BLADE and HASTE sequences. An additional two ROIs
measuring 10 mm?2 in diameter were determined from the wall
of the gastrointestinal tract and from the intraluminal site. Gross
lesions, if present, were measured in the same location for both
sequences with the ROI covering approximately two thirds of the
solid component of the lesion. The mathematical data obtained
were used to measure the CMR (contrast to muscle ratio). The
ratio in the CMR measurement was made with the erector spina
muscle in the paraspinal region of the same cross section. For
example, the liver CMR value is calculated by subtracting the
muscle signal from the liver parenchymal signal and dividing
this difference by the muscle signal.

Statistical Analysis

Quantitative data was analyzed using the paired s amples
t-test. The distribution of variables was checked with the
Kolmogorov Smirnov test. The reliability of the interobserver
agreement was assessed by Gwet’s AC2 test. Inter-observer
agreement was defined as: <0.20 insignificant; 0.21-0.40
weak; 0.41-0.60 medium; 0.61-0.80 good; 0.81-1.00 very well.
P-values < 0.05 were considered significant.

Statistical analysis was performed using the Statistical
Package for the Social Sciences (SPSS) (version 22.0; SPSS
Inc., Chicago, IL, USA).

Results

A total of 60 patients (mean age 47.2 years; range 19-88)
were included in our study: 32 were female and 28 were male.

Qualitative Assessment

When the BLADE sequence was used for evaluation of
the presence of artifacts in the first study, the artifacts were
significantly reduced compared with the HASTE sequence (p
<0.0001). There was a high degree of agreement between the
two observers (Gwet’s AC2 = 0.94) (Figure 1).

Figure 1 - It is important to note the blurred contours of
the liver, spleen and pancreas due to motion artifact in the
HASTE sequence compared with the BLADE sequence. In the
BLADE sequence, organ contours seen more clearly and were
more definite. In the BLADE sequence, inner abdominal and
subcutaneous fatty tissue suppressed more homogeneously. This
also contributes to the increase in image quality. In addition,
the abdominal aortic signal void can be clearly visualized in
BLADE sequence (thick arrow).
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Figure 2a - The contour of the hepatocellular carcinoma
compliant lesion located on the anterior segment of the right liver
is more clearly visualized with the BLADE sequence compared
with the HASTE (thick arrow). In addition, the fat content of the
internal structure of the lesion is also seen more clearly in the
BLADE sequence.

HASTE

Figure 3 - It is noteworthy that liver and spleen contour sharpness
and parenchyma details are more superior with the BLADE
sequence when both HASTE and BLADE are acquired with
fat suppression on the same plane. In addition, stomach antrum
anterior wall thickening and the mass located intramurally to the
stomach wall are more clearly seen in BLADE sequence (black
arrow).

Figure 2b - With the BLADE sequence, 3 parenchymal metastatic
lesions (thin arrows) are seen in the liver parenchyma. Only one
(thick arrow) can be seen with the HASTE sequence. On second
look, one of the other two lesions is faintly distinguishable on
the HASTE sequence.

When the contour sharpness of the internal organs was
evaluated in terms of the parenchymal structure of solid organs,
both observers agreed that the BLADE sequence was superior
to the HASTE sequence (Gwet’s AC2 = 0.85). In particular, the
calcifications present in the solid organ parenchyma were clearly
visible in the BLADE sequence (Figure 2).

Gastrointestinal organ wall structure particularly the
small intestine and colon was not significantly different in
both sequences (p> 0.05). However, in regards to the stomach
wall structure, both observers concluded that a more detailed
morphological evaluation was made with the BLADE sequence
(Gwet’s AC2 = 0.78) (Figure 3).

Renal cyst was the most common lesion in our study group.
The structure of the cysts of a patient with polycystic kidney

Figure 4a - Retroperitoneal fatty tissue was suppressed
homogeneously in BLADE SEQUENCE. There are no artifact-
related distortions in the BLADE sequence when contour
blurring in the retroperitoneal structures is present in the
HASTE sequence due to diaphragmatic motion. The millimetric
cystic lesion (white arrow) present in the lateral margin of the
left adrenal gland is easily seen in the BLADE sequence, but
is hardly selected in the HASTE sequence. Additionally in
HASTE sequence, the heterogenous area in the anterior wall of
the bile duct can be considered as an artifact, is also present in
the HASTE sequence; therefore a real lesion (thin blue arrow).

Figure 4b - Numerous omental and mesenteric cysts are seen in
the abdomen of policystic kidney disease patient. Additionally,
in both kidneys, the large one in the right kidney, there are
multiple complex cysts are observed. Some of those cysts have
low level signal intensity primarily due to hemorrhage and some
are septated. Particularly fibrin-dependent membranes in the
right kidney are more clearly evaluated in BLADE sequence.

Figure 5a - The thrombus which is extending from left renal vein
to inferior vena cava and its internal structure can be evaluated
in more detail with BLADE sequence (white arrow).

Figure Sb - BLADE sequence reveals the internal structure
of nodule, its morphological features and its contours sharply
which is located posterobasal, subpleuratic space of inferior left
lung in the sub-thoracic sections (thin blue arrow).
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disease was assessed more clearly in the BLADE sequence than
in the HASTE sequence. Both observers agreed that the BLADE
sequence was superior to the HASTE sequence in terms of
evaluating the internal structure of the lesions, especially when
looking at the lesions present in the solid organ parenchyma
(metastatic liver lesions, hepatocellular cancer or adrenal
masses) (Gwet’s AC2 =0.77 for BLADE vs. Gwet’s AC2 = 0.45
for HASTE) (Figures 4a and 4b).

Vascular structure signal void evaluation was performed
more correctly with the BLADE sequence, and a left renal

venous thrombus present in a patient was clearly visualized with
the BLADE sequence (Figure 5).

When pulmonary parenchymal pathologies entering the
image area in the lower thoracic sections were evaluated, the
BLADE sequence was found to be superior to HASTE sequence
by both observers (Gwet’s AC2 = 0.87 for BLADE vs. Gwet’s
AC2=0.80 for HASTE). Interobserver agreement was evaluated
as very well.

The inter-observer agreement in the study is summarized
in Table 1.

(BB B Comparision of parameters for T2-weighted BLADE and HASTE Sequences.

BLADE HASTE
TE (ms) 83 101
TR (ms) 3994 1000
FA ( degree) 146 160
FOV (cm) 350 350
Slice thickness (mm) 4 4
Matrix 320x320 320x320
Average acquisition time (min:s) 3:05s 49s

TE: Echo Time ; TR: Time of repetition; FA: Flip Angle

Table 2 Quantative analysis of sequences. The reliability of the interobserver agreement was assessed by Gwet’s AC2 test.
Inter-observer agreement was defined as: <0.20 insignificant; 0.21-0.40 weak; 0.41-0.60 medium; 0.61-0.80 good;
0.81-1.00 very well. P-values < 0.05 were considered significant.

Compliance coefficient between observers
BLADE HASTE
Gwet's AC2 Standart error Gwet's AC2 Standart error

Contour sharpness 0,85578 0,08877 0,62287 0,11051
Internal property of 0,45318 0,16299 0,77002 0,06633
structures

Morphologic detail 0,87066 0,08776 0,80734 0,08877
Contrast of tissue 0,78463 0,09785 0,56354 0,11387
Size difference 0,63524 0,12543 0,68639 0,12543
Artifacts 0,94955 0,04145 0,74809 0,09085

The table shows the complience coefficient with standart error values. According to the data in the table, the subject where both observers are most compatible is

that the T2-weighted BLADE sequence reduces artifacts. And according to observers; the morphological details of lesions or parenchyma of abdominal organs and
the counter sharpness of them are more detailed in T2-weighted BLADE sequence than HASTE sequence, too.

Quantitative Assessment

From the second reading session, the CMR ratio was
significantly different for the HASTE and BLADE sequences
in terms of the intraabdominal solid organ parenchyma and
stomach wall structure and was found to be higher in the BLADE
sequence (p <0.05).

When CMR ratio was evaluated in terms of wall structure
for small intestine and colon, no significant difference was found
between the HASTE and BLADE sequences (p> 0.05).

Discussion

In our retrospectively planned upper abdominal study,
images obtained with the T2-weighted BLADE sequence showed
a significant reduction in artifacts and higher image quality
than images obtained with the T2-weighted HASTE sequence,
especially in areas near diaphragmatic and gastrointestinal
organs where movement is usually markedly elevated.

In the BLADE sequence, ghosting artifact caused by
vascular pulsation and respiration and motion artifact caused
by patient movement or intestinal peristalsis were noticeably
reduced [9,10]. The presence of streak artifacts, especially in
the periphery, was noteworthy in the abdominal wall. However,
when clinical indications of our patients were considered,
there was no diagnostic deficiency due to streak artifact
[12,13]. Similarly, other studies in literature have reported that
artifacts observed in the periphery of the field of view did not
affect diagnosis and the central location of the studied region
remained unaffected [12,13]. In addition, in our study, BLADE
and HASTE sequences were performed using fat suppression,
so the streak artifacts, which were expected to occur in the
subcutaneous tissue, were partially overcome.

It has been emphasized in abdominal and pelvic imaging
studies that antiperistaltic medication given to the patient will
contribute to improved diagnosis with BLADE technique in a
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synergistic manner [14-16]. We did not use any antiperistaltic
agents in our study; however, the gastrointestinal system wall
structure, especially the stomach, could be clearly demonstrated
by the BLADE sequence.

In addition, we noted that when BLADE sequence was
used, intraabdominal fat suppression was more homogeneous
and the intestinal wall and surrounding tissue pathologies
(edema, lymph node) could be evaluated more easily than with
the HASTE sequence. However, our study did not involve a
detailed statistical comparison for this topic. Perhaps additional
work on this topic may be planned in the future.

In our comparative study, CMR was increased when using
BLADE. The increased CMR in BLADE images occurred
despite the more frequent sampling of the k-space center (16—
18). This is likely because the bandwidth in BLADE was twice
as large as in conventional TSE (260 Hz per pixel in BLADE
compared with 130 Hz per pixel in conventional TSE) [4,5].
Another difference between the sequences was the lower angle
used in BLADE (146°) compared with HASTE (160°) for the
radiofrequency refocusing pulses in the TSE echo train; this
may have resulted in increased signal and T2-weighting in the
BLADE images [4,5].

While BLADE and HASTE sequences seem to be helpful in
compensating for minor motion artifacts (including swallowing,
flow phenomena and cerebrospinal fluid pulsation), gross
motion was not compensated for sufficiently in all cases. For this
purpose, a dedicated motion correction algorithm, which can
be performed based on the repetitive acquisition of the central
k-space area, might be helpful [4,10,11]. BLADE and HASTE
sequences were also not sufficient for detecting milimetric cystic
lesions (e.g., biliary cysts) [17,18]. In the current study, cystic
lesions were detected as well-defined contoured and better
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