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Hair transplantation is actively being carried out for the purpose of restoring male or female
pattern alopecia, scar coverage, and to make hairline more attractive. Traditionally, strip
harvesting (SH) has been used to harvest donor hair on the occipital scalp in hair
transplantation. However, in recent years, hair transplantation by follicular unit extraction
(FUE) has been rapidly increasing. Compared with SH, the FUE method unnecessary
surgical excision of the donor scalp, the recovery of the donor area is rapid, pain is less, and
leave minimal scars. However, in FUE, the possibility of follicle transection is higher than SH
and follicle transection rate may vary greatly depending on the operator's ability. For
successful FUE hair transplantation it is essential to minimize hair follicle transection.
However, since the hair follicles are located in the dermis and subcutaneous fat layer, the
angle of the hair follicle cannot be seen. Surgeon determine the punch angle by looking at
the direction of the hair from the pore. However, since the angle between the hair and the
follicle is actually different, there is always a possibility of the follicle transection during the
FUE.
We used a skin ultrasound scanner to reduce follicle transection that may occur because
the angle between the hair and the follicle is inconsistent. Skin ultrasound devices have
been used for diagnosis and treatment of skin diseases. In addition, the ultrasound scanner
is small in size, easy to use, short scan time, and is suitable for observing hair follicles
without damaging scalp tissue or causing pain during scanning. Using ultrasound skin
scanner and the software, the angle of the follicles is measured.
In this way, we measured the angle of the hair on the occipital scalp by using the digital
protractor and the angle of the hair follicle exactly at the same site by using ultrasound skin
scanner in twenty-four healthy subjects without hair loss (2 males and 22 females, 20-73
years, average 33.7 years). The angle difference between the hair and the hair follicle
ranged from 20.8° to 40.3°, with an average of 12.8°. These differences are of clinical
significance. Assuming that the length of the hair follicles in the tissue is 4 mm, the
difference is that when the punch is inserted into the hair follicle, the end of the punch
reaches 0.2-5.2 mm, at an average distance of 0.9 mm, from the actual follicular papilla.
This means that there is a possibility that the hair follicle is transected.



Based on these facts, by using the angle information of the follicle obtained from the
ultrasound scan, we are making efforts to reduce follicle transection that could occur during
the FUE. We attach an angle sensor to the punch handpiece at the early stage of follicle
harvesting, and check whether the angle of the punch coincides with the measured follicle
angle by interlocking with the smart device through the application. Otherwise, the punch
angle is adjusted again, thus minimizing damage to hair follicles that may occur during
ongoing  hair follicle harvesting.
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