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To the Editor,

Keloid is a prevalent benign skin neoplasm. Each year in
the developed world, approximately 100 million people
suffer from scar-related issues [1]. Current guidelines rec-
ommend that the combination of 5-fluorouracil (5-FU)
and triamcinolone acetonide (TA) injections, adminis-
tered in 3-5 treatment sessions (6—10 weeks), effectively
reduces the elevation and redness of keloids [2, 3]. Con-
sistently, the effectiveness of treating keloids, whatever
evaluated by naked-eye observations or Vancouver Scar
Scale (VSS), is observed after at least three treatment
sessions in previous observational studies [4]. However,
as patients are unable to obtain positive feedback on the
first two treatment sessions of keloid treatment (within
4 weeks) through naked-eye observations or VSS scores,
and the treatment process is intensely painful, leading to
poor patient compliance and suspension of treatment.
Therefore, a new approach that can precisely reflect
the unconspicuous efficacy during the previous two
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treatment sessions and encourage patients to adhere to
the therapy is crucial. In this study, we aim to investigate
whether the application of a high-precision 3D scanner
in measuring the volume change of keloids after treat-
ment can improve patient compliance towards intral-
esional 5-FU combined with TA.

As shown in Additional file 1: Figure S1, the data collec-
tion has been carried out with the consent of the patients
and has obtained approval from the Medical Ethics Com-
mittee of Xiangya Hospital, Central South University. As
shown in Additional file 1: Figure S2, we conducted accu-
racy testing on the 3D scanner, and the results indicated
that the scanner exhibited high precision in imaging
keloids-like objects. The schematic diagram of the scan-
ning process, data reconstruction and volume calculation
was showed in Fig. 1. A high-precision 3D scanner (iReal
2E, SCANTECH, China) was applied to collect the 3D
image data of keloids and the 3D image data was recon-
structed by using iReal 3D software. We performed image
segmentation and volume calculation on scar data based
on three-dimensional point cloud technology. (Cloud-
Compare, TELECOM ParisTech). Keloids data from nine
patiens was collected using a high-precision 3D scan-
ner. The matched traditional clinical images, 3D clinical
images, VSS score and relative alterations of keloid vol-
ume of nine cases (1 session: 3 cases; 2 sessions: 3 cases; 3
sessions: 3 cases) pre- and post-treatment were presented
in a web-based questionnaire. Forty-five keloid patients
were questioned whether they are willing to undergo this
therapy which was blinded to them based on different
efficacy presenting model.
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Fig. 1 a Schematic diagram of the scanning process. b 3D keloid image reconstruction. ¢ 3D keloid image segmentation and volume calculation

The results were suggested in Fig. 2. Compared with
traditional clinical images, 3D clinical images and VSS
score, the average willingness rate (AWR) of relative vol-
ume data achieved the highest percentage, which to one,
two and three treatment sessions was 44.4%, 54.8% and
48.1%, respectively. As the VSS score started to decrease
since the third treatment session, the AWR towards
3 treatments (42.4%) was higher than both 1 session
(38.5%) and 2 sessions (39.3%). Detailed information con-
cerning the questionnaire was presented in Additional
file 1, and the detailed information concerning the ques-
tionnaire response sheet was presented in Additional
file 2.

Assessing patients’ willingness to consent to treatment based on:
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Collectively, these results show that making patients
aware of the relative volume change of keloids via the
application of a high-precision 3D scanner can signifi-
cantly improve patients’ compliance with treatment. Uti-
lizing a high-precision 3D scanner can more accurately
assist in evaluating the effectiveness of keloid treatment,
but it requires further confirmation through large-scale,
multicenter clinical studies. Notably, none of the AWR is
higher than 60% which indicates keloid patients are still
not completely satisfied with the efficacy of 3 sessions
of intralesional 5-FU combined with TA. It is necessary
for us dermatologists to make long-term physical and
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psychological treatment schedules for keloid patients
(Additional file 2).
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