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1. INTRODUCTION 

Since the introduction by Song and colleagues in 

1984, the anterolateral thigh flap was described 

for head and neck scars in patients with burns1, it 

has become popular and very accepted by their 

versatility, ideal for numerous reconstructions, 

with minimal morbidity in the donor site.1,2  

The anterolateral thigh flap could be designed as 

myocutaneous ( including the rectus femoral, the 

vastus lateral or the tensor of the fascia lata), 

fasciocutaneous, adipofascial or inclusive 

suprafascial.3 It could be a simple or mixed flap, 

their dissection allows us to create a free or 

pediculate flap, or inclusive a neurocutaneous 

flap including the femoral lateral cutaneous 

nerve3,4.  

Between the benefits of this flap are their length 

of 4-35cm with a median of 16cm, width of 4-25 

cm with a median of 8cm, thickness of 0.5 -  2.8 

cm with a median of 0.64cm, the extension of 

body surface is between 70 – 240cm2 (with a 

*Corresponding  Author: Alejandra Lizbeth Salinas Atriano, General Surgeon, Medical Student, Hospital 

General de Zona #30 IMSS, México City, Mexico. 

 

Abstract 

Objective: To determine the vascular variability in Mexican population submitted to anterolateral thigh flap. 

Material and Methods: We performed a retrospective, transversal analysis of patients submitted to medial 

thigh lift in the Hospital General de México during the period from 2013 to 2016. Of a total of 95 patients with 

this procedure, only 45 complete the inclusion criteria and were analyzed in their clinical and arteriography 

characteristics, with posterior statistical analysis with Stata 11.1 software. 

Results: Of the 95 patients with medial thigh lift, 40 were excluded. Of the remaining 45 patients, 35 were 

males and 10 females. The statistical analysis found that perforating A type was the most common in females, 

while B was the most common in males according to the classification of Yu. Other analyzed variables include 

the length of the perforating vessels, with type A of 21.85mm, perforating B of 25.27mm and the perforating C 

of 34.8mm; and the diameter of perforating A of  2.84mm,  B of 2.46mm and  C of 2.15mm. 

Conclusions: with this advanced comprehensive anatomy of the vascularity in the anterolateral thigh region 

we showed that is possible to increase the length and diameter of the incision of the anterolateral thigh lift with 

no significant increase in risk; specially with perforating type A, that is more common in females, as this 

procedure continues being the most popular and used due to its functional and cosmetic results. 

Keywords: Anterolateral Thigh Flap, Vascular Variability, Flap Viability, Arteriography 
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median extension of 140cm2 and the primary 

closure of this flap could be achieved when the 

defect is between 7 – 9 cm.5 

After a systematic review of the literature, the 

indications for the use of this flap is very wide, 

including head and neck reconstructions, 

procedures in the thorax, abdominal wall, breast, 

thoracic member and pelvic member.6 

1.1. Anatomy 

The vascular anatomy of the anterolateral thigh 

flap depended on a septocutaneous perforating 

artery, as described initially, but Koshima found 

this characteristic in 5 of 13 patients and Xu 

described that cutaneous perforating vessels can 

be classified in two types, the 59.8% of 

musculocutaneous type crossing the vastus 

lateral muscle, and the 40.2% septocutaneous, 

passing across the muscular septum between the 

vastus lateral and rectus femoral. However, the 

vascular anatomy is not as consistent as Song 

suggests, and many other anatomical variations 

have been reported about the perforating arteries 

origin. 7,8 

The femoral circumflex artery arises from the 

Deep femoral, although 10-25% of the cases 

from the common femoral and the iliac artery in 

6%.9 

The branches of the circumflex femoral and 

lateral artery include the ascending, descending, 

transverse and oblique. The descending branch 

could arise from the deep femoral  (17,1 %) and 

common femoral ( 1,4 %).10 

The initial description of the oblique branch of 

the lateral circumflex femoral artery was 

described by Wong, mentioning the presence in 

35% of the patients. 11 

The origin of the oblique branch is very variable, 

with the next variations: of the descending branch 

35.5%-85.7%, the transversal branch 51.6%, 

from the femoral lateral circumflex artery 6.5%, 

from the Deep femoral in 3.2%, and from the 

common femoral artery in 3.2%.   

The perforating arteries that irrigate the 

anterolateral thigh flap come from the descendent 

branch of the femoral circumflex artery in 57 to 

100% of the patients12, the perforating from the 

ascendant branch are reported in 2.6 to 14.5% of 

the cases, from the transversal branch in 4-25% 

of patients, perforating from the oblique branch 

in 14-43%, from the femoral circumflex in 1 -  

12,9%, from the deep femoral in 1.4 to 11%, and 

from the common femoral in 1.4-1-8% of the 

cases9,13,14.  

The international literature reports that the 

incidence of absence of perforating branches is 

about 0.89 to 5.4%6,7. 

The perforating branch of the descendent branch 

of the femoral circumflex lateral artery is 

identified to dissect until the intermuscular 

septum between the vastus lateral and rectus 

femoral, the dissection is suffered from distal to 

proximal, and the lateral vessel is separated from 

the rectus lateralis, identifying the descendent 

branch of the femoral circumflex lateral artery 

and their perforating branches6,7.  

Saint – Cyr draws a line from the anterosuperior 

iliac spine to the superolateral border of the knee 

tag that corresponds with the intermuscular 

septum. A second line is drawn from the medial 

point of the initial vertical line to the medial point 

between the anterosuperior iliac spine and the 

symphysis of the pubis. This second line 

corresponds with the descendent branch of the 

femoral circumflex lateral artery (Fig. 1). Saint – 

Cyr describes that the more frequent perforating 

branches are identified in the medial point, 

according to the Yu system, described posteriorly 

and that corresponds with the point B.15,16 

 
Figure1.Saint – Cyr scheme to identify the perforating 

vessels origin 

In a systematic revision from 1948- 2012 by 

Michael Saint- Cyr, the total of perforating 

vessels was in relation with the medial point of 

marked area, with a diameter of about 3-6cm, 

with more perforating vessels in the inferolateral 

area of the circle, with a percentage of 47- 95 % 

and the perforating vessels that were 5cm 

proximal to the medial point are 51% and 5cm 

distal 49% of the patients7.  

Xu and cols. reported that 92% of the perforating 

vessels are located in a circle of 3cm around the 

mentioned area17.  

Zhou found that the point of exit of the 

perforating vessel was located in the 

intermuscular septum, lateral to the lateral vastus 

and generally this is 2cm lateral and inferior to 

the medial point of the line that connects the 
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anterosuperior iliac spine and the superolateral 

border of the knee tag.18 

Kimata and cols confirmed that the perforating 

vessels were concentrated in the medial point of 

the line that bond the anterosuperior iliac spine 

and the superolateral border of the knee tag19.  

Actually, about 50 different flaps have been 

described, some of them that could be transferred 

in a free form or by microsurgery. In our team we 

have the experience with the anterolateral thigh 

flap, offering a well-vascularized flap, healthy, 

with a size from 35- 40 cm, that allow us to 

reconstruct bloody areas destined for amputation, 

incapacity, and immobility, offering low 

complications or aftermath in the donor area too. 

In the Hospital General de México as in other 

many centers that use flaps with microsurgery, 

the more frequent flap used is the anterolateral 

thigh flap by the good results. In our center, an 

arteriography is performed previously for the 

procedure to determine the viability of the 

vessels, the diameter, size, number of perforating 

vessels and which could offer us the better 

results. 

There no exist in the Mexican population studies 

that determine the frequency of anatomical 

variants of the perforating vessels of the lateral 

femoral circumflex descendent, however, with 

the registry by Doppler of the anatomy of this 

vessels is possible to determine the anatomic 

variants that are more common in the studied 

population; knowing that frequency allow us to 

compare if there is association between some 

variables like age or sex, and with that 

information complete a presurgical evaluation 

considering those factors to avoid or reduce the 

risk of failure, especially in centers when could 

be impossible to perform advanced imaging 

studies.   

2. MATERIAL AND METHODS 

This was an observational, retrospective, 

transversal study, developed in the Plastic and 

Reconstructive Surgery Service together with the 

Interventional Radiology of the Hospital General 

de México. A preformed instrument for data 

recollection was created. We analyzed the files of 

all the patients that underwent arteriography 

previous to a microsurgical flap from January 

2013 to January 2016.  

The inclusion criteria were that the patients were 

a candidate to microsurgical treatment with 

anterolateral thigh flap, have a complete clinical 

and radiological file with arteriography of lower 

limbs, from 1 to 80 years old, any gender.   

A review of 95 arteriographies was performed, 

40 of those were not included in the study 

secondary to the bad definition in the study, 

without identification of perforating vessels or 

significant data were not recorded, in some of the 

studies the patients presented hypertension and 

the study was suspended. 

At the end 45 arteriography’s were included, 35 

males and 10 females, with an adequate 

definition of perforating vessels of the lateral 

circumflex femoral descending artery, with the 

report of length and diameter of those perforating 

vessels according to the Yu classification.  

3. RESULTS 

The statistical analysis was performed with 

medial tendency measures using the statistical 

software Stata 11.1, Corp 4905. From the total of 

90 patients, 45 complete the inclusion criteria, 35 

were male and 10 females. 

According to the statistical analysis, the most 

frequent perforating vessel in females was type 

A, according to Yu classification (table 1), with a 

mean of 2.4. In the male sex, the most frequent 

perforating vessel was type B (mean 2.4, table 2). 

The most frequent perforating vessel in all the 

population was the perforating B (Table 3). The 

population presented a mean of 2 perforating 

vessels in each patient, however, we found that 

the greatest variability was with the perforating 

type C, identifying a patient without perforating 

vessels and one patient with four of them (Table 

4). 

Table1. More frequent perforating vessels in the female  

Perforating Female Mean Minimum of perforating vessels Maximum of perforating vessels 

A 10 2.4 2 3 

B 10 2.2 2 3 

C 10 2.3 2 3 

Table2. More frequent perforating vessels in the male sex 

Perforating Male sex Mean Minimum of perforating vessels Maximum of perforating vessels 

A 35 2.17 1 3 

B 35 2.42 1 3 

C 35 2.14 0 4 
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Table3. More frequent perforating vessels in the studied population 

Perforating type Total Mean Minimum of perforating vessels Maximum of perforating vessels 

A 45 2.22 1 3 

B 45 2.37 1 3 

C 45 2.17 0 4 

Table4. Frequencies and percentages of perforating vessels 

A Frequency Percentage % B Frequency Percentage% C Frequency Percentage% 

1 1 2.22 1 2 4.44 0 1 2.22 

2 33 73.33 2 24 53.33 1 1 2.22 

3 11 24.44 3 19 42.22 2 33 73.33 

      3 9 20.00 

      4 1 2.22 

Total 45 100 Total 45 100 Total 45 100 

3.1. Length of perforating vessels 

The factors included in the statistical analysis 

were the length of the perforating vessels, with an 

average of 21.85mm in the type A in females, 

type B 25.27mm and type C 34.8mm, identifying 

the type A with shorter length 6.4mm and greater 

length in type C with 77.2mm (Table 5); In the 

male sex the average of type A was 31.3mm, type 

B 26.1mm and type C 32.4mm, the shorter length 

was 2.1mm corresponding to the type A but the 

greater length was type A too, with 74.2mm 

(Table 6).  From the total study population the 

average perforating vessel type A length was 

29mm, type B 25.9mm and type C 32.9mm, with 

the shorter perorating vessel corresponding to 

type A (2.1mm) and the greater type C 

(77.2mm)(Table 7).

Table5. Length of the perforating vessels in females 

Perforating vessel Female Average(mm) Minimum (mm) Maximum (mm) 

A 10 21.85 6.4 58.2 

B 10 25.27 13.9 40.3 

C 10 34.8 12 77.2 

Table6. Length of the perforating vessels in males 

Perforating vessels Males Average(mm) Minimum(mm) Maximum(mm) 

A 35 31.3 2.1 74.2 

B 35 26.1 2.3 63.1 

C 35 32.4 8.1 64.1 

Table7. Length of the perforating vessels 

Perforating vessels Population Average (mm) Minimum (mm) Maximum (mm) 

A 45 29.0 2.1 74.2 

B 45 25.9 2.3 63.1 

C 45 32.9 8.1 77.2 

3.2. The diameter of perforating vessels 

Some of the measures identified in the vascular 

variants from the perforating vessels according to 

Yu classification were the diameter of the vessel, 

after the analysis we found that male sex (Table 

8) had a diameter of perforating vessels type B 

(0.8mm) and C (0.6mm) was of smaller caliber 

compared with females (Table 9), reported in 1.3 

mm (B) and 0.89mm respectively; The average 

of perforating vessels diameter was 2.84mm for 

type A, 2.46mm for type B, and 2.15mm for type 

C. (Table 10). 

Table8.  The diameter of perforating vessels in the male sex. 

Perforating vessels Male sex Mean Minimum Maximum 

A 35 2.98 1.2 8.3 

B 35 2.46 .8 5.3 

C 35 2.25 .6 3.8 
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Table9. The diameter of perforating vessels in the female 

Perforating vessels Female sex Mean Minimum Maximum 

A 10 2.36 1.2 2.9 

B 10 2.45 1.3 4 

C 10 1.81 .89 3.1 

Table10. The diameter of the perforating vessels in the studied population  

Perforating vessels Total population Mean Minimum Maximum 

A 45 2.84 1.2 8.3 

B 45 2.46 .8 5.3 

C 45 2.15 .6 3.8 

4. DISCUSSION 

The development of microsurgical techniques 

has increased the horizons of traditional plastic 

and reconstructive surgery, and being considered 

actually one of the main resources of modern 

reconstructive surgery. In developed countries 

the use of microsurgical techniques is a routine 

and the first option as a solution of problems in 

the head and neck, thorax, abdomen, and 

extremities, where the reconstructive options 

were running out, bordering on taking measures 

such as the amputation of some limbo r the 

inability of an anatomical area.     

In the Hospital General de México, the plastic 

and reconstructive surgery service give consult to 

7 to 10 patients per month that need a 

microsurgical reconstruction in areas like head, 

neck, thorax, abdomen or extremities, and the 

most frequent technique used in those patients is 

the anterolateral thigh flap. Those patients are 

submitted to a microsurgical protocol to decide 

the best reconstructive option. The literature 

mention that some vascular variables exist in 

relation to the perforating vessels of the 

mentioned flap, for this reason in our unit a 

presurgical arteriography is performed, to 

evaluate the blood flow of a certain blood vessel 

and identify anatomical aspects like vascular 

variations that could influence the viability of the 

flap.  

In 2004 Yu describes the ABC system to 

elucidate the distribution and location of the 

perforating vessels. In that study Yu and cols. 

identified one to three cutaneous perforating 

vessels in the anterolateral thigh flap, and named 

those A, B, and C, from proximal to distal. Type 

B is found near the medial point of a line that 

connects the anterosuperior iliac spine and the 

superolateral border of the knee tag. The type A 

and C are located 5cm proximal and distal to B 

type, respectively.20 

 

Figure2. Perforating vessels frequency and ABC 

points 

When the perforating vessels were categorized in 

the system ABC of Yu, the ones in the proximal 

A point were identified in 42.7% of the patients, 

the perforating vessels in point B in 80% of the 

patients, and the ones in the point C were 

identified in 87.3% of the patients. The 

perforating vessels in the point C represent 

51,4% of the patients, in the B point the 31,9 %, 

and in the A point the 16,7%. According to the 

study by Yaou-Chao Lee in 2014, Taiwan, using 

the Yu classification, the mean distance between 

the anterosuperior iliac spine and the skin 

location of the perforating vessel was 15,3 ± 2,8 

cm for the A point, 21,1 ± 2,6 cm for the B point, 

and 28,4 ± 3,4 cm for the C point.8,20 

The most unfavorable aspect of the anterolateral 

thigh flap is their complex vascularity in 

occidental population compared with the Asian 

populations, with similarities in A and B, but not 

C. Yaou Chao Lee founds that the C perforator 

was more frequent (87,3%). Saint-Cyr and cols. 

proposed an algorithm for the selection of 

perforating vessels in B point that is used 

frequently reporting between 57 to 100 % of 

perforating vessels. This difference could be 

attributed to the high size of the patients (20cm 

vs 15cm) or gender, and for this reason is an ideal 

flap for reconstruction, our research was to 

identify the most frequent perforating vessel for 

the use of this flap in Mexican population by 

arteriography. 21,22,23 
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Before the flap dissection, some aspects must be 

considered like locations and number of 

perforating vessels, type of perforating vessel 

(septocutaneous or muscle-cutaneous), flap 

pedicle (ascendant branch, oblique, transversal or 

other), and length and diameter of the vessels.  

In the Mexican population, we found after 

arteriography that the most frequent perforating 

vessel is the B, with the longest perforating vessel 

being the type C, and the one with the better 

diameter the type A. (See table 3,7,10)  

In the worldwide literature is reported that the 

length of perforating vessels in this area is 1.5mm 

to 60.2mm (average of 38.8mm) and in the 

Mexican population is 2.1mm to 77.2mm 

(average 32.9mm); the perforating vessels 

diameter of descendent artery is 1,3 mm (range 

0.9- 10.8 mm), and in our population with a mean 

of 2.46 mm (range 0.6mm- 8.3mm).25,26. 

5. CONCLUSIONS 

With this advanced comprehension of the 

vascular anatomy of the anterolateral thigh 

region by arteriography, the dissection of an 

anterolateral thigh flap could be performed in a 

secure manner and continue being the most 

frequent flap used for a minimal loss of function 

and a donor site cosmetically acceptable.  

The selection of perforating vessels requires 

clinical and surgical experience by the surgeon, 

but can be more easy with the help of imaging 

studies like arteriography describing the 

diameter, length and location of the perforating 

vessels, to select the better option and perform a 

free or pedunculated flap with the certain of the 

excellent blood flow without flap compromise.  
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