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Development of the Sonographic Evaluation Technique in the Musculoskeletal Field

Tsuneo WATANABE, PhD*!, Nobuo TERABAYASHI, MD, PhD*2, Daisuke FUKUOKA, PhD*2,
Hiroshi FUJITA, PhD*4, Toshio MATSUOKA, PhD*5 and Mitsuru SEISHIMA, MD, PhD*6

Ultrasonography (US) is widely utilized for the diagnosis of gynecological diseases and examinations of the
heart and intra-abdominal or superficial organs. With the advancement of sonographic resolution, clear mus-
culoskeletal imaging including bone and cartilage is also possible. Although US is a useful tool for the inves-
tigation of musculoskeletal disorders, no reference value or quantitative assessment system has been estab-
lished, unlike in cardiology and gastroenterology fields. We devised a new method to quantitatively and ob-
jectively evaluate musculoskeletal disorders. Our proposals for sonographic evaluations in the musculoskel-
etal field are as follows: (1) Peripheral nerve. We previously reported that the median nerves in patients with
a low motor nerve conduction velocity (MCV) showed enlarged and hypoechoic patterns compared with those
of controls or patients in a high MCV group. An objective method for quantitative analysis of echogenicity
changes in peripheral nerves was developed. (2)Joint. We focused on the feeding artery of the joint cap-
sule and examined the relationship between shoulder pain at night and blood flow in a specific artery. This
study revealed anterior humeral circumflex artery hemodynamics in patients with rotator cuff tear and
healthy subjects. Night pain, particularly involving aching, may be related to the hemodynamics.
(3) Muscle. We observed significant correlations among aging, muscle strength, and the US image features
of the quadriceps femoris muscle, and thus we could estimate the muscle strength from the US images.
This study demonstrated that aging affected the muscle strength of lower limbs, and the calculated index cor-
related significantly with actual muscle strength. Since our proposed method in these studies can quantita-
tively assess the musculoskeletal structure, we believe that this method is valuable for the detection of mus-
culoskeletal disorders. [Review]
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A, Transverse sonogram of the median nerve
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JEE)EE US 1ZBEET Y 7~ F (rheumatoid arthritis: RA)
BEOBELEMIzHEEICERShTWS5, UST
B SR B BEL IOV TR, 1978 4T Cooperberg
LIMRHEIE LI Z LI ED. 2000 FRIZA - TH
51X RA#RIZEB TS Power Doppler (PD) ¥z &5
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B. Longitudinal sonogram of the median nerve

Figure 1 Ultrasound image of the median nerve.
White arrows point to the median nerve.
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A. Gray scale image

B. Power Doppler image

Figure 2 Ultrasound image of synovitis and bone erosion in the metatarsophalangeal joint.
A 73-year-old Japanese woman, showing the dorsal aspect of the 5th metatarsophalangeal (MTP} joint on
the right side,

A. Gray scale sonogram shows hypoechoic synovial hypertrophy (white arrow) and bone erosion (arrowhead) .

B. Power Doppler sonogram shows blood flow signals in the presence of synovial hypertrophy.

A. Transverse sonogram of the
anterior humeral circumflex
artery

anterior humeral circumflex
artery

Figure 3 Ultrasound image of the bicipital groove.
GT: greater tubercle, LT: lesser tubercle
White arrows point to the anterior humeral circumflex artery.
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Figure 4 Ultrasound image of the gastrocnemius
medialis muscle.

The pennation angle was defined as the angle be-

tween muscle fibers and deep fascia of the muscle

(asterisk) .
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