. 1136 - s TRl 51497 2021 485 12 A48 34 4555 12 #) ] Cancer Control Treat, December 2021, Vol. 34, No. 12

f-mr%%%&ﬁﬁw-

1 5@ B SC 2 AR 7E 1 B o0 T AR B 2B A B A R R
EERNHAITES

BAR K, G4, 70"
610041 JCAR, PUNN A4 PE LR BE Q1055 8B SMBE(RIR K V18 4k i 485) 5610041 J#K, PUJTTR
5 TSR RIS I 5 S 2/ [ K B I RATF 58 0 (BRI K W 4E k6 )

[HE] B BB —F TR sises | S0 O e mmaB A 2SR 15 2 F AR 5 %2, 39045 304k HmT 17 A
WG RIT 8L o Foik : AL B VXt [R]— £ 5 (o AN [R) v U b B e, 4 3% O R A AR BT B0 AL 8 11 R 1 5 B S 5 |
FEARSRICHE X B, AT 28560 1 A B R TR AR G T AR 7 S0 B AT B, 5 4 R SR AR IR B S H R BT
B FAR 4 £ BB RAME G N i RS T AR o X E Wi Ry i3 T i B e 25 57, e A b sm S B R
TET AR R AR e P R R W AT, G5 5R 16 4 S MR I AN Oy U3 T Y B T R AR, BB T R AR A
17,3 24 REE AR PR 7 ST 04 BRI RAS ], 07 48 5 I S B AR 1 fR B T B S . R T EUE BRI 5 R J5
TSR AR R B o ) S 2BE 250 0. 21 mm 2 3,13 mm, 598 3SR N SE AR B FAU AR AL SV R FEAR T TR
MERE 4R & T FAOR BN BUS T BB AIGRBCR , A BAF R A AT, R0 75 8 3 X 2 2300 28 55 5 T ) F
TP T ARk

[ SRR ] SIS A LUt s rT 71k

[HESHES] R622; G739.8 [ THKFRER] A doi:10.3969/]. issn. 1674-0904. 2021. 12. 008

5| X &3 : Chen JT,Zeng W, Tang W. Feasibility of augmented reality technology applied in cancer patients with oral and maxillofacial soft
tissue defects[ J].J Cancer Control Treat,2021,34 (12) : 1136 — 1142. [ BRIZ K, 85 4k, 1765 . H8 50 B0 SC-H AR AE 11 s 6501 308 Ao e B o e
LU S b R AT AT LA [T ] MR BT 51697 ,2021,34 (12) 1136 - 1142. ]

Feasibility of Augmented Reality Technology Applied in Cancer Patients

with Oral and Maxillofacial Soft Tissue Defects

Chen Juntian, Zeng Wei, Tang Wei

Department of Trauma and Plastic Surgery, West China Hospital of Stomatology, Sichuan University,
Chengdu 610041 , Sichuan, China ( Chen Juntian, Zeng Wei, Tang Wei) ; State Key Laboratory of Oral
Diseases & National Clinical Research Center for Oral Disease, Sichuan University , Chengdu 610041, Si-
chuan, China ( Chen Juntian, Zeng Wei, Tang Wei)

Corresponding author ; Tang Wei, E-mail; mydrtw@ vip. sina. com

This study was supported by grants from Chengdu Science and Technology Bureau ( No. 2019-YFO5-
01244-SN).

[ Abstract] Objective: To propose an augmented reality (AR) guided surgical plan for oral and maxillofacial soft tissue
defect repair, and evaluate its feasibility and clinical efficacy. Methods: Two physicians used different methods to design

the flaps for the same patient. A young physician performed preoperative digital design, and applied AR, a guidance tech-
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nology, for labeling donor site flaps; another experienced senior physician measured and designed flaps using traditional

surgical methods. 5 patients were operated with flaps designed by AR, and 4 patients were operated with flaps designed by

traditional surgical methods. The feasibility of AR in maxillofacial soft tissue defect repair was analyzed by comparing the

differences between the two methods. Results: In 6 cases, the AR-assisted flap resembled the traditional one in shape, with

high patient satisfaction; in 3 cases, the shapes of the flap designed by two methods differed, and patients with AR-assisted

surgery expressed higher satisfaction. The mean registration distance between the preoperative simulated repair model and the

postoperative scan model ranged from 0.21 mm to 3. 13 mm. Conclusion: The application of AR in maxillofacial soft tissue

repair makes the surgery less difficult and more accurate, and has achieved satisfactory clinical results and feasibility. In the

future, the accuracy of surgery should be further improved through studies on soft tissue deformation and other aspects.
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Table 1. Information of Patients

Augmented reality; Soft tissue defect; Feasibility
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No. Sex Age (a) Disease Sites of defects Application of augmented reality
1 Male 49 Periorbital tumor Left supraorbital skin Yes
2 Male 32 Periorbital tumor Right suborbital skin Yes
3 Female 21 Nasal tumor The left wing of nose Yes
4 Male 28 Periorbital tumor Left suborbital skin Yes
5 Female 31 Nasal tumor Nasal dorsum Yes
6 Male 43 Periorbital tumor Left supraorbital skin No
7 Male 44 Nasal tumor The left wing of nose, the apex of nose  No
8 Male 25 Periorbital tumor Right suborbital skin No
9 Female 28 Periorbital tumor Right supraorbital skin No
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Figure 1. CT Model of Maxillofacial Soft Tissue Recon-
struction in Blender 2.90

1.3.2 s g3ads X T R R AT T Bl
KR A2, it AR DX Sl A B, DA MR s 2 o
A

1.3.3 ## AR A [ HE i 2 F & e
THIIRE , FA40 B AR £ A B B R 048 I B DRy
Aa i, B R E AR AN, AL iR . A A
Blender 2. 90 HE 3D A i I F AL (8] 2) 6
1.4 AR AR M E SR ALARREERIE
1.4.1 SRR eMEFE B iR 4 CT 1
RS TR AR AT B HE R G, AE LA i AR
AR A B AT (R sz DX L 1 3) AR AR
BRI S BB B E R SRS ARSE R AR
BIKEATARIC H R A5 30 1) 6 ', AR 355 S i o 1
P RGO 5 % 22 IE B2 R, A RORAIE X 4% AR
TCHEST R IR R AR TR I AE B TR b A i R R O S A
B Ba AR R B 1 1) R R IR B e
FERRAR , TAE 2 R B KR R 3 AR, ACTE AR Hh i

rENT1 S MBI RO (& 4)

B2 7FEAHT3D EABFAMEE FRCERIGER
Figure 2. The Defect Area Marked on the 3D Facial Scan
Model before Surgery
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Figure 4. Animation and Models of the Simulated Repair
A. The flap transfer model (as indicated by the red color) with animation was established by transferring the defect area (as indicated

by the yellow color) to the normal skin, as well as marking the donor area and the pedicle position; B. The simulated repair model was

then generated.
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Figure 5. Intraoperative Application

The augmented reality system enabled the real-time tracking of the defect area model ( as indicated by the yellow color) and the flap
transfer model (as indicated by the blue color) during the operation, located and marked the flap and blood vessels, and actively

guided the surgeon to accurately mark the shape, pedicle position and length of flap.
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A. Postoperative facial scan model of a patient; B. A chromatographic display of the model registration of the receiving area.
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Table 2. Registration Deviation between the Postoperative Scan Model and the Preoperative Simulated Repair Model

No. Mean registration distance ( mm) Standard deviation (mm)
1 0.36 1.70
2 1.24 1.58
3 3.13 1.70
4 0.42 1.64
5 1.96 1.85
6 0.85 1.65
7 2.84 1.69
8 0.21 1.73
9 0.86 1.74
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Table 3. Similarity in the Flap Designed by Two Methods and Postoperative Feedback from Patients

Variable No. 1 No. 2 No. 3 No. No. § No. 6 No. 7 No. 8 No. 9
Similarity in flap Yes No No Yes Yes Yes No Yes Yes
Satisfaction score 5 4 4 4 5 5 2 4 4
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Table 4. Feasibility of AR-Assisted Oral and Maxillofacial Soft Tissue Repair

Surgery feature

AR-guided surgery

Traditional surgery

Preoperative design time Long
Difficulty of preoperative design Difficult
Whether computer-aided design is required Yes

The operation time Long

The flap area Accurate
Accuracy of flap shape Acceptable

Short
Simple
No

Short
Uncertain

Uncertain

AR: Augmented reality.
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