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[Abstract] The anterolateral thigh flap (ALTF), often referred to as a "versatile flap" due to its
versatility, is extensively utilized in clinical repair and reconstructive surgery. This surgical flap involves using
the anterolateral thigh as the donor site, primarily depending on the perforating branches of the lateral
circumflex femoral artery (LCFA) for its blood supply. To comprehensively review and summarize the
research findings regarding the anatomical characteristics and location of the perforators of the ALTF, the
Microsurgery Branch of the Chinese Medical Association, the Clinical Anatomy Branch of the Chinese
Society for Anatomical Sciences, and the Editorial Board of the Chinese Journal of Clinical Anatomy have
taken the initiative to organize numerous domestic experts specializing in microsurgical repair and
reconstruction. These experts convened to deliberate and formulate the "Expert Consensus on the Anatomical
Characteristics and Localization Methods of Perforators of the Anterolateral Thigh Flap (2024 Edition)". The
consensus aims to further advance the clinical application of the ALTF and to acknowledge the contributions
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of Chinese scholars to the advancement of ALTF techniques.
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Fig. 1  Distribution overview of various branches and perforators of the lateral circumflex femoral artery. A-C: Three-dimensional
reconstruction of the anterior lateral femoral area from superficial to deep layers; A: Anterior superior iliac spine, P: Superolateral edge of the patella, A-P:
Iliac-patellar line, Red dot: Midpoint of the A-P line; (DAscending branch, @ Transverse branch, 3)Oblique branch, @Descending branch, GMedial high-
level cutaneous branch; PI: Perforator derived from the ascending branch, P2: Perforator derived from the transverse branch, P3: Perforator derived from
the oblique branch, P4, P5: Perforators derived from the lateral branch of the descending branch, P6, P7: Perforators derived from the medial branch of the
descending branch, P8, P9: Perforators derived from the medial high-level cutaneous branch; D: Schematic diagram drawn based on statistical results; a,
Supplying area of the perforators of the ascending branch; b, Supplying area of the perforators of the transverse branch; ¢, Supplying area of the perforators
of the oblique branch; d, Supplying area of the perforators of the descending branch; e, Supplying area of the perforators of the medial high-level
cutaneous branch. The Circles indicate the range of the cutaneous penetration point of the perforators. Taking the A-P line as the baseline, the ALTF and
AMT is divided into six areas evenly. The lateral area of the A-P line is A, and the medial area is B. From the proximal to the distal: IA, IB, IIA, IIB, IIIA,
IIIB. (Source: Juyu Tang, the No. 5 specimen of the 9th National Advanced Training Course on Perforator Flaps of Xiangya Hospital, 2022. Pre-processing

of digital human specimens: Xiaobing Zhou. Three-dimensional reconstruction and illustration design: Xing Zhang).
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Fig.2 A virtual and real comparative verification of layered anatomy and 3D navigation positioning anchor of LCFA (right thigh). 4:
Three-dimensional reconstruction of the lateral circumflex femoral artery system displayed in different colors; B-D: CT scan images of the perfusion of
the whole cadaver. The coordinate intersection points indicate the position of the greater trochanter periosteal branch. Sagittal plane (Figure B) / coronal
plane (Figure C) / transverse plane (Figure D); E: The position of the greater trochanter periosteal branch from the transverse branch is shown by the
navigation anchor in the three-dimensional reconstruction; F: The greater trochanter periosteal branch is preserved in the upper femoral specimen; G: X-
ray radiography of vessels and related tissues; (D femoral artery; @profunda femoris artery; 3 lateral circumflex femoral artery; @ascending branch; &)
transverse branch; @oblique branch; @descending branch; @ medial superior cutaneous branch; @ lateral branch of the descending branch; 10 medial
branch of the descending branch; (D medial circumflex femoral artery; 02 greater trochanter periosteal branch of the transverse branch; (3 partial joint
capsule of the hip joint (Source: The No. 2 specimen of the 7th National Advanced Training Course on Perforator Flaps of Xiangya Hospital, 2020.
Vascular tracing and anatomy demonstration: Juyu Tang. Pre-processing of digital human specimens: Xiaobing Zhou. Three-dimensional reconstruction and

illustration design: Xing Zhang).
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5% I % 3 K (Augmented reality, AR) 7T ¥ F X 49 JE L
B85 RKAZAE &, ZIE G I E R
A R A, RA I FE R (Mixed reality, MR) & AR
VR FBRR, £F K £kt F L 24 KATA @ |
AP HFEHRFFTEAHBAEALNEAGRE
VR/AR/MR # R 3 7 VA CTA 2 4% Hy S, 45 % % 845
S Fm i 3 A 0 &) A R 0

A % A An B F AL AR AR T O b ik B A

A, B: 3 CTA % % , A ) Minics 4 T2 LCFA A% 9 =B, RIS KR F L2 E, M T 5 L A E S o b T & K, A K #%
L3l K

Fo by AR AEAT B G AL, A-P: 85 -8R & C~E: R 4B R AT T B Ar A F L8 5 vt F LR (AR R AR %, Lk 5id

B o S ARER)
Fig.3

FEFR

3D image reconstruction of the LCFA system by CTA combined with digital technology. A,B: Three-dimensional images

of the lateral circumflex femoral artery (LCFA) system were reconstructed using Minics software based on CTA data to locate the position of
surface perforating vessels, measure inter-branch distances, and determine vascular pedicle length, providing precise guidance for flap design
and harvesting, A-P: Iliac-patellar line; C~E: A polyfoliate perforator flap carrying two perforating branches was harvested according to the
preoperative design (Source: Zhou Zhengbing, Shanghai Sixth People's Hospital Affiliated to Shanghai Jiao Tong University School of
Medicine ).
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Fig. 4 China is the country with the most active
development of ALTF globally and the largest number of
international cooperation partners. (Provided by Guangchen

Nie, Xiangyue Meng, etc.).
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