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Clinical Usefulness of B-flow Imaging
in the Diagnosis
of Superficial Soft Tissue Tumors

Kouichirou Naruo, Yukio Miyamoto,
Takeo Irie, Tohru Sakuma,
Hiroaki Takeuchi, Takako Sirakawa,
Norio Nakata, and Kunihiko Fukuda

B-flow imaging is a recently developed ultrasound technique
that extends the B-mode imaging quality of blood flow,
including high-frame-rate and high-spatial-resolution imaging.
The purpose of the present study was to clarify the usefulness
of B-flow for evaluation of the hemodynamics of superficial
soft tissue tumors. All 33 cases of superficial soft tissue tumors
were examined by both B-flow and Color/Power Doppler
methods on the same plane. The B-flow images that were
obtained were evaluated by comparison with corresponding
Color/Power Doppler images. The following four items were
compared and evaluated: (1) sensitivity to the detection of
tumor vessels; (2) quality of background B-mode imaging;
(3)frame rate; and (4) spatial resolution of tumor vessels.
B-flow was somewhat inferior to Color/Power Doppler imag-
ing in sensitivity to the detection of tumor vessels. B-flow
was clearly inferior in the quality of background B-mode imag-
ing. B-flow provided high-frame-rate imaging. The diameter
of tumor vessels on B-flow imaging was clearly thinner than
that on Color/Power Doppler images and appeared to indicate
the true diameter of tumor vessels. By providing high-frame-
rate imaging and high spatial resolution, B-flow makes it pos-
sible to clarify the precise vascular structure.
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RERFEILIZIZFETH > 72 (Figs. 1-3, 5). &Y 6 BT
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Doppleri# & B-flow & T RRIEE I21FIZF%ETH - 7-
(Figs. 2, 3) (Table 2). LLE X ) B-flowlkColor Dopplerit:
R*Power Dopplerik & T, IMiEFRERE |2 B\WTIEIZHE
SR RL L EMH A LN,

2. EEOBE—- FMEOEH

HROBE— MEDOBEEIL, 33fEHIH266] TPower Dop-
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Fig. 1 Thyroid carcinoma (papillary carcinoma).

A: Power Doppler imaging. A B
B: B-flow imaging corresponding to the plane of A.

Oblique sagittal scan shows a huge inhomogeneous mass in the thyroid. Power Doppler imaging (A)and B-flow
imaging (B) show markedly increased blood flow within the tumor. B-flow imaging (B)is similar to Power Doppler
imaging (A)in its sensitivity to the detection of tumor vessels. Power Doppler imaging (A)is much superior to B-
flow imaging (B)in terms of the quality of background B-mode imaging. Diameters of tumor vessels on B-flow
imaging (B) are clearly thinner than those on Power Doppler imaging (A). Furthermore, in the absence of blooming
artifact, B-flow imaging (B)distinctly separates several vessels nearby. Therefore, B-flow imaging (B) is much
superior to Power Doppler imaging (A)in showing the spatial resolution of detected tumor vessels.

I I

A B

Cc
Fig. 2 Thyroid tumor (ABC: class II).
A: Color Doppler imaging.
B: Power Doppler imaging.
C: B-flow imaging corresponding to the plane of A and B.
Transverse scan shows a well-circumscribed isoechoic mass in the
thyroid gland. Color Doppler imaging (A), Power Doppler imaging
(B), and B-flow imaging (C)show capsular and centripetal blood flow.
B-flow imaging (C)is as prominent as Color Doppler imaging (A)and
Power Doppler imaging (B) in its sensitivity to detection of tumor
vessels. Color Doppler imaging (A) and Power Doppler imaging (B)
are much superior to B-flow imaging in the quality of background
B-mode imaging. Diameters of tumor vessels on E-flow maging (C)
are clearly thinner than those on Color Doppler (A) and Power Doppler
imaging (B). Therefore, B-flow imaging (C)is superior to Color Doppler
imaging (A)and Power Doppler imaging (B)in demonstrating the
spatial resolution of detected tumor vessels.
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Fig. 3 Thyroid tumor (ABC: class I1).
A: Color Doppler imaging.
13: Power Doppler imaging.
C: B-flow imaging corresponding the plane of A and B.
Transverse scan shows oval isoechoic mass with halo in the
thyroid gland. Color Doppler imaging (A), Power Doppler imaging
(B), and B-flow imaging (C) show capsular and centripetal blood
flow. B-flow imaging (C)is as good as Color Doppler imaging
(A)and Power Doppler imaging (B)in its sensitivity to the detection
of tumor vessels. Color Doppler imaging (A)and Power Doppler
imaging (B)are much superior to B-flow imaging (C)in the quality
of background B-mode imaging. B-flow imaging (C)is much
superior to Color Doppler imaging (A)and Power Doppler imaging

: (B)in the spatial resolution of detected tumor vessels.

Fig. 4 Subcutaneous schwannoma of the gluteal region.

A: Power Doppler imaging. A B
B: B-flow imaging corresponding the plane of A.

Oblique sagittal scan shows a well-circumscribed inhomogeneous mass in the subcutis of the gluteal region. Power Doppler
imaging (A)and B-flow imaging (B)show neovascularity within the tumor. Power Doppler imaging (A)is superior to B-flow imag-
ing (B)in its sensitivity to the detection of tumor vessels. Power Doppler imaging (A)is much superior to B-flow imaging (B)in
terms of the quality of background B-mode imaging. B-flow imaging (B)is superior to Power Doppler imaging (A)in the spatial
resolution of detected tumor vessels.

. AR #65% %45



V7> (Figs. 2, 3)(Table2). L7 T, WROBE— Fg

WR#E—E L7 %

III ‘ | -

; 1

Fig. 5 Metastatic cervical lymphadenopathy.

A: Power Doppler imaging. A B
B: B-flow irmaging corresponding to the plane of A.

Transverse scan of the neck shows an oval hypoechoic mass. Power Doppler imaging (A)and B-flow imaging (B)show
blood flow within the tumor. B-flow imaging (B)is equal to Power Doppler imaging (A)in its sensitivity to the detection of
tumor vessels. Power Doppler imaging (A)is superior to B-flow imaging (B)in terms of the quality of background B-mode
imaging. B-flow imaging (B) is superior to Power Doppler imaging (A) in the spatial resolution of detected turnor vessels.

Table 1 Comparison between Power Doppler and B-flow imaging for four items of evaluation
PD>>BF PD>EF PD=BF PD<BF PD<<BF
1. Sensitivity to detection of tumor vessel (N=33) 0 6 27 0 0
2. Quality of background of tumor vessel (N=33) 28 7 0 0 0
3. Frame rate (N=28) 0 0 0 28 0
4. Spacial resolution of detected tumor vessel (N=33) 0 0 0 13 20
PD>>BF: Power Doppler imaging is much more prominent than B-flow imaging
PD>BF: Power Doppler imaging is more prominent tharn B-flow imaging
PD=B-flow: B-flow imaging is as prominent as Power Doppler imaging
PD<B-flow: B-flow imaging is more prominent than Power Doppler imaging
PD<<B-flow: B-flow imaging is much more prominent than Power Doppler imaging
Table 2 Comparison between Color Doppler and B-flow imaging for four items of evaluation
CD>>BF CD>BF CD=BF CD<BF CD<<BF
1. Sensitivity to detection of tumor vessel (N=4) 0 0 4 0 0
2. Quality of background of tumor vessel (N=4) 4 0 0 0 0
3. Frame rate (N=4) 0 0 0 4 0
4. Spacial resolution of detected tumor vessel (N=4) 0 0 0 1 3

CD>>BF: Color Doppler imaging is much more prominent than B-flow imaging
CD=BF: Color Doppler imaging is more prominent than B-flow imaging
CD=BF: B-flow imaging is as prominent as Color Doppler imaging

CD<BF: B-flow imaging is more prominent than Color Doppler imaging
CD<<BF: B-flow imaging is much more prominent than Color Doppler imaging
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B-flow CIX M A H 72 & i

DM EEB-flow £ )  Color Dopplerit: % Power Doppleri#: NTWB LHICEME,2) TLY A LI Eh, 284

DIZH) DBHGPIZBIFTH o7z,
8. MFEFRRDY T2 1 Lk

Power Doppleri#: 5 & UB-flowlZ & & MR ATE 774 12
L DB & L CREERT & A28 EBIC D W TR TR DY) 7

SER 17410 25H

£{7) CB-flow 2 Power Dopplerik & ) 41T w272 (Table 1).
Color Doppleri: & B-flow 12 & A ML RRATE T2 L D E)
- LTz 4 BITIE, 4 TB-flowh Color Doppler
B )N T Wz (Table 2).
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Power Doppleri® & 1) {35 22N T w7z (Figs. 1, 3). F
7z, 5% Y 136 TB-flowAPower Dopplerik & 1) LTV 7z
(Figs. 2, 4, 5)(Table 1). Color DopplerfEMDHifT X #L7- 4
BIDW, 3 #ITB-flowA Color Doppleri®: & 1) i35 A
(Fig. 3), 1 #ITB-flow#*Color Dopplerik & h BN T\ 72
(Fig. 2).
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