








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 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 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 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 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 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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