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[Abstract] Objective To explore the imaging characteristics and application of 24 MHz
very high-frequency ultrasound (VHFU) in scalp examination of patients with androgenetic
alopecia (AGA). Methods AGA patients who visited Zhongnan Hospital of Wuhan University
from June 2023 to June 2024 were selected as the study group, and healthy adults were recruited as
the control group during the same period. The epidermal and dermal thickness, echo
characteristics, inner diameter of hair follicles, and hair follicle spacing of the subjects in both
groups were observed and measured by using 24 MHz VHFU. The scalp blood flow was evaluated
by superb microvascular imaging, the peak systolic velocity (PSV), end diastolic velocity (EDV),
and resistance index (RI) were measured, and the differences between the two groups were
compared. Results A total of 120 subjects were included, with 60 in the study group and 60 in the
control group. The proportions of widened hair follicle inner diameter, hypoechoic hair follicles,
and punctate blood flow were higher in the study group than in the control group. The hair follicle
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spacing and inner diameter were larger in the study group than in the control group, while the PSV and EDV

were lower (P < 0.05). In the study group, the duration of male hair loss and epidermal thickness were greater
than those of females (P < 0.05). Conclusion VHFU can clearly display the subcutaneous hair follicle structure,
determine the hair follicle status and blood supply of AGA patients, and provide a new high-resolution and non-

invasive visualization tool for the clinical diagnosis of AGA.
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Table 1. Baseline data and ultrasound features between two groups of patients (x + s)

Ei=t 2 XTHEZ (n=60) W54 (n=60) X fE PE
EHE (%) 29.15 +5.25 27.07 £7.51 1.760 0.081
P 4.000 0.261
% 28 (46.67) 33 (55.00)
S 32 (53.33) 27 (45.00)
BN 13.297 <0.001
g 52 (86.67) 34 (56.67)
= 8 (13.33) 26 (43.33)
TR X 23.831 <0.001
x 50 (83.33) 24 (40.00)
f 10 (16.67) 36 (60.00)
iR = 9.480 0.002
5330k 56 (93.33) 44 (73.33)
JERIN 4 (6.67) 16 (26.67)
KJEEE (mm) 1.88 +0.29 1.86 +0.34 0.202 0.840
FEJFEE (mm) 0.18 + 0.04 0.19 +0.03 -1.248 0.214
FUFJFERE (mm) 1.69 +0.29 1.67 +0.34 0.348 0.728
EEME (mm) 0.85 +0.12 0.93 +0.17 -2.850 0.005
BN (mm) 0.36 + 0.09 0.49 + 0.20 -4.583 <0.001
PSV (cm/s) 2.99 +0.95 2.62 +0.66 2.469 0.015
EDV (em/s) 1.39 +0.42 1.23+0.26 2.678 0.008
RI 0.53 +0.04 0.52 +0.05 0.807 0.421
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Table 2. Comparison of scalp examination results between different genders in the study group (¥ + s)
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REEE (mm) 0.20 +0.01 0.17 +0.04 3.341 0.001
EYJERE (mm) 1.81 +0.33 1,52 +0.28 0.163 0.687
TR (mm) 0.96 +0.18 0.89 £0.14 1.672 0.100
EFNE (mm) 0.48 +0.19 0.49 +0.22 -0.077 0.939
PSV (cmi/s) 2.64 +0.73 2.60 +0.58 0.232 0.817
EDV (em/s) 1.22+0.30 124 +0.19 -0.399 0.691
RI 0.53 +0.01 0.51+0.05 1.379 0.173
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Figure 1. Repeatability analysis of dermal thickness and hair follicle spacing
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