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[Abstract] Objective To explore the clinical application value of mixed reality technology in locating perforator
vessels and assisting perforator vessel dissection to harvest anterolateral thigh flaps. Methods Six patients who need-
ed anterolateral thigh flap repair after resection of oral and maxillofacial tumors were recruited from the Department of
Oral and Maxillofacial Surgery of Nanchong Central Hospital from January 2020 to January 2021. Before surgery, the
CT angiography data of the lower limbs of the patients carrying the calibration points were imported into the data work-
station to perform 3D reconstruction of the perforator vessels and surrounding tissues of the thigh, and the reconstruc-
tion results were imported into Microsoft HoloLens 2 glasses. During the operation, calibration was performed at the cali-
bration point of the operative area so that the preoperative reconstruction results were superimposed on the operative ar-

ea through Microsoft HoloLens 2 glasses. The clinical application value of mixed reality technology assisted perforator
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vessel location and anatomy of anterolateral femoral perforator flap was discussed from six aspects: whether the perfora-
tor vessel was reconstructed preoperatively, intraoperative calibration time, whether the actual position of the perforating
vessels passing through the fascia lata fulcrum deviated from the preoperative reconstruction result within 1 em, time re-
quired to harvest the flap, and whether the actual route of the perforator vessel was consistent with the reconstruction re-
sult, and whether the postoperative flap survived. Results The position and course of perforating vessels were success-
fully reconstructed in 6 cases before the operation. The actual course of perforating vessels during the operation was con-
sistent with the reconstruction results. The deviation between the actual position of the perforating points and the preop-
erative reconstruction results was within 1 c¢m, which met the requirements of the actual asisting of the anterolateral
thigh flap. The average time of flap harvest was (70.50 + 7.20) min. The average calibration time was (13.33 + 5.50)
min. All flaps survived. Conclusions Mixed reality technology projects the reconstruction results of anterolateral femo-

ral perforator vessels directly into the operative area, which provides a new method for asisting localization and anatomy

of anterolateral femoral flap perforator vessels and reduces the possibility of injury to perforator vessels.
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Table 1  Clinical data of 6 cases of oral tissue defects reconstructed by anterolateral thigh flap

Case Gender Agelyear Types of disease

Regions of tissue defects Content of reconstruction

1 Male 69 Squamous cell carcinoma of the left buccal-gingiva
cancer (T4NOMO)
2 Female 62 Mucoepidermoidcarcinomaof left cheek (T2N1MO)
3 Male 53
4 Male 61 Squamous cell carcinoma of ventrum of left tongue (T2N1IMO)  Left tongue and mouthfloor
5  Female 71 Squamous cell carcinoma of the right buccal cancer (T2NOMO)  Right cheek
6  Male 49 Squamous cell carcinoma of the left buccal cancer (T2NIMO)  Left cheek

Left cheek, partial Left cheek and mouthfloor
mandible and mouthfloor

Left cheek Left cheek

Squamous cell carcinoma of the rear of right tongue (T2NOMO)  Right tongue and mouthfloor ~ Right tongue and mouthfloor

Left tongue and mouthfloor
Right cheek
Left cheek

B . BHESE R G R & TR IX, AR i 3R
% , K BB Microsoft Hololens 2 HR %% H 2% 32 1ML 45 1 o1
BT B, 8 5 S BT B R TR
A JBEHT AN AR DXAT BR 0 B8 i 2 S Horp i,
28 M B HE AL I S % . AR g S SE PR
A7 5 IR A IS5 B IS Y i 7E 2 3 i Ao 1 22 PR AE
1 em P IIC S5 A B AASE RN 28 S o B 5 S PR 2 3
SUBLEAAT A 1 em PR 2ZETEA & LASE A B2 JE ()
I RIS FARIF R ECT R, VITF Bk |
BT A2 A AR R A A S o S SR R 2
1 em DB, PRA IR SO AF (R . il 28 S s
FRRAMGE IR % , 2 2 1R A B A A v 25 S0 1M 4%
55 BELA YOG 2R B2 HEAT A %0 3 300 1) il ) 2
S, 5 PR TS b BRI MO 2 S B AR B
1.4 o4

A H 2 75 H 5 S A | 5 S A S PR
AT A AR 5 SR S PR B R
A AN 25 R AE 1 em N 2 A5 R A O M A

5103 73 AR B S BAR Al B BT MO %7 S B 2
S ML AE E AN A v ) PR R T (EL, I3 3% UM e
it I [] A A A HE RS 8]

2 & 7R
21 RAINEFHARE AL

6 191 F 3 Y 7 R A o CTA 5 2 R X B i
AN ZE S 145 T 5 A Hololens 2 IR /7, Ho g 5
1 WILEZ 28 52, 161 WILIRDYA 28 52 o AR b i A7 fige )
TSN R BN AE LR VLR VA I E AT 5 — 4k
TS JE I AHAT 5 B ) A7 S ) A R T
P[] & 1] 25 2 IR Hololens 2 MR 55 #% 5F 5 & ) A9 2
SV ) YA 2R S R L L em N R
H2E M A 5 2E M A B TC B AN 5 6 1R A R
S R Al Bl PR i A0 0 Rz AR ) RS ) A (70.50 £
7.20) min; A H 28 5 A HE RS UE S AR B FE R IX T
Fric, - 34 B s B HERT ] 47 (13.33 + 5.50) min; A
o BT . WK 2,

K2 6 WIRG BLICHOA G B BCHT SN B2 2 32 1M A 5 0 F- AR B

Table 2 Operation results of 6 cases of the location of perforator vessels in anterolateral thigh flap assisted by the mixed reality

technique
Preoperative Reconstructed model is Deviation between the actual Injury of perforator ~ Time of harvest  Intraoperative

Case reconstruction of  consistent with the actual position of the pivots and the vessels during anterolateral femoral  calibration

perforator vessels anatomy of perforator vessels reconstructed position is within 1 em operation flap”/min time"/min
1 Yes Yes Yes No 62 24
2 Yes Yes Yes No 71 9
3 Yes Yes Yes No 74 12
4 Yes Yes Yes No 63 14
5 Yes Yes Yes No 81 11
6 Yes Yes Yes No 72 10

*

: average = (70.50 £ 7.12) min; #: average = (13.33 £ 5.50) min
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a: primary tumor; b: the calibration point mark for performed CT angiography before operation to determine the left anterolateral femoral opera-

tion area; c: after general anesthesia, the calibration point was placed again according to the original position; d: after calibration, the recon-

structed images were overlapped and projected on the operation area; e: the midpoint of the anterior superior iliac spine and the lateral margin

of the patella (X), position of perforator vessels projected by mixed reality image(®&); f: actual position of perforator vessels; g: anterolateral thigh

flap was prepared; h: condition of flap and primary focal area in four months after operation

Figure 1 Typical case of oral and maxillofacial tissue defect reconstructed with anterolateral femoral flap assisted by mixed

reality technique
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