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[ Abstract] Objective To explore the feasibility and image characteristics of superb microvascular imaging
(SMI) for assessing femoral head blood flow in infants and toddlers. Methods There were 11 boys and 7 girls
with an age range of (51.1 £38.7) day. In April 2023, anatomical characteristics of femoral head were observed
by gray-scale ultrasonography in a quiet state. And SMI was utilized for measuring peak systolic blood flow veloci-
ty of vessels. Results Alternating hypoechogenicity and striated echogenicity appeared on gray-scale ultrasonic
images of transverse section of femoral head. There was converging to the center of femoral head. Punctate or stri-
ated echoes in femoral head and greater trochanter were noted on longitudinal scans. Blood flow in femoral head
converged to ossification center on transverse scan. Blood supply to femoral head on longitudinal scan came from
two major sources:one from femoral metaphysis,crossing physeal plate,running perpendicular to physeal plate in

femoral head;and the other from posterosuperior branch of pinning medial femoral artery with branches slightly
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parallel to physeal plate in femoral head. Peak systolic velocity of posterosuperior branch of medial femoral artery
was (10.9 £4.3) cm/s in 17 infants except one case was disturbed by clutter during examination. No significant
difference existed in peak systolic blood flow velocity between males and females in posterosuperior branch of me-
dial circumflex femoral (MCF) artery (P =0.791). Peak systolic velocity of posterosuperior branch of MCF ar-
tery was significantly correlated positively with body weight (r =0.531,P =0.028) and age (r =0.775,P <
0.001). Linear regression analysis was performed,and peak systolic blood flow velocity of posterior superior branch
of MCF artery was linearly fitted with age and body weight [ peak systolic blood flow velocity of posterior superior
branch of MCF artery (em/s) =6.279 +0. 100 x age (days) ,K =0.600,P <0.01) ;peak systolic blood flow velocity
of posterior superior branch of MCF artery (cm/s) =5.215 +1.704 x body weight (kg),R* =0.282,P <0.05].

Conclusions SMI may be employed for assessing blood supply to femoral head in infants and toddlers.
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Fig. 1 Gray-scale ultrasonic images of transverse and

longitudinal scan of infantile femoral head
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Fig.2 Gray-scale ultrasonic image of longitudinal

scan of infantile femoral head
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Fig.3 Superb microvascular imaging images of

transverse scan of infantile femoral head
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Fig.4 SMI images of longitudinal scan of infantile femoral head
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Fig.5 Schematic diagram for measuring peak systolic velocity of

posterior superior branch of MCA artery in infants
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Fig.6 Linear regression analysis of MCA peak systolic blood

flow velocity versus day age in 17 infants
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Fig.7 Linear regression analysis of MCA peak systolic blood

flow velocity versus body weight in 17 infants
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