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The anterolateral thigh (ALT) flap was first described 
by Song et al1 in 1984. The advantages of this flap are 
pliable, long pedicle, good esthetic result, and low 

donor-site morbidity. The ALT flap has been used widely 
for both microsurgery and pedicle flap reconstructions. 
Moreover, ALT can be employed for myocutaneous,2 adipo-
fascial,3,4 and suprafascial flaps.5 The first described vascular 

supply of the ALT was the descending branch of the lateral 
circumflex femoral artery (dLCFA), which passed between 
the vastus lateralis and rectus femoris muscle and was classi-
fied as a septocutaneous perforator. Recent studies have re-
ported that the septocutaneous perforator constitutes only 
6.97% to 28.6%.6–8 However, most reports focused on the 
anatomic variation of the vascular pedicle and modification 
of this flap in both western and Asian populations.6–14

Nevertheless, among elderly patients with multiple 
underlying diseases, the safety of using this flap for mi-
crosurgery reconstruction is unclear and still debated. 
Only a few studies in the English literature have investi-
gated the patency of the LCFA in atherosclerosis,15–17and 
the effects of atherosclerotic risk factors on LCFA are in-
conclusive.

The aim was to study the effect of atherosclerosis on 
the LCFA and dLCFA visualized by computer tomographic  
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angiography (CTA) between nonatherosclerosis and  
atherosclerosis.

MATERIALS	AND	METHODS
Approval of this study was obtained from the ethics 

committee of Phramongkutklao Hospital and College of 
Medicine. A 3-year retrospective review of patients who 
underwent CTA of the lower extremities from January 
2013 to December 2015 was conducted. The patients were 
divided in 2 groups. Group 1 comprised patients with 
nonatherosclerotic risk factors, and indications for CTA 
included preoperative vascular assessment for the ALT or 
fibular free flap for head and neck tumors. The patients 
in group 2 had atherosclerotic risk factors and indications 
for CTA, including peripheral vascular disease (PVD) with 
symptoms or chronic ulcer of the legs or feet. The athero-
sclerotic risk factors, based on Framingham risk score,11 
included total and high-density lipoprotein cholesterol, 
hypertension, smoking, and diabetes mellitus (DM). Ex-
clusion criteria included previous fracture or vascular 
injury or surgery of the lower extremities and vessel pa-
thology, such as connective tissue disease (vasculitis).

Data were recorded including age, sex, underlying dis-
ease, atherosclerotic risk factor, and indication for CTA. 
The CT scanner used was a Siemens Somatom Sensation 
64 multidetector row CT scanner (Siemens Medical Solu-
tions, Malvern, Pa.). A standard bolus of 100 mL of intra-
venous ultravist 370 (Berlex Laboratories, Montville, N.J.) 
or Omnipaque 350 (GE Healthcare, Inc, Princeton, N.J.) 
was used for contrast. The LCFA and dLCFA were evalu-
ated by a single radiologist. The volumetric data acquired 
were then used to reconstruct images with a slice width of 
1.3 mm and reconstruction interval of 0.6 mm. The angio-
graphic study of the deep femoral artery (DFA), LCFA, 
and dLCFA were analyzed, including the diameter of ves-
sels, origin of LCFA, type of perforator, length of LCFA, 
length of anterior superior iliac spine (ASIS) to origin of 
LCFA, and length of ASIS to the largest perforator of dL-
CFA. Diameters of each vessel were measured at the origin 

of its branching off. Atherosclerotic and nonatheroscle-
rotic risk factors were compared. The degree of stenosis 
was evaluated by 2 radiologists, and scores were defined 
as 0 for less than 20% greatest stenosis, 1 for 20% to 49% 
greatest stenosis, 2 for 50% to 99% greatest stenosis, and 3 
for totally occluded.18

Statistical	Analyses
For comparative study statistics, the chi-square or 

Mann-Whitney U test for categorical data and Student  
t test for continuous data were used. A P value <0.05  
was considered to indicate statistical significance.

RESULTS
A total of 115 patients who underwent CTA of the 

lower extremities were recorded. Eighteen patients were 
excluded because of previous hip or knee arthroplasty and 
vascular injury at the thigh. The remaining 97 patients with  
194 lower extremities were enrolled. All patients were Asian 
with 61 men (62.89%) and 36 women (37.11%). A total 
of 76 (78.35%) patients had atherosclerotic risks and 21 
(21.65%) patients had nonatherosclerotic risk. The mean 
ages in nonatherosclerotic and atherosclerotic groups 
were 41.86 and 69.12 years, respectively. The mean age was 
statistically significant between groups (Table 1). Among 
the atherosclerotic risk patients, 14 patients (18.42%) had 
1 risk factor (hypertension, DM, or dyslipidemia), 16 pa-
tients (21.05%) had 2 risk factors (hypertension and DM, 
hypertension, and dyslipidemia or DM and dyslipidemia), 
and 46 patients (60.53%) had 3 risk factors (combined hy-
pertension, DM, and dyslipidemia). Seventy-three patients 
(96.05 %) had hypertension, 58 patients (76.32%) had dys-
lipidemia, and 53 patients (69.74 %) had DM.

According to the type of perforator, 154 extremities 
(79.38%) were musculocutaneous type and 40 extremi-
ties (20.62%) were septocutaneous type. No statistical 
significance was found between nonatherosclerotic and 
atherosclerotic patients regarding the type of perforator 
(Table 2).

Table 1. Patient Characteristics

Patient	Characteristics
Nonatherosclerotic	Risks		

(Group	1),	n	=	21	(%)
Atherosclerotic	Risks		
(Group	2),	n	=	76	(%) P

Gender 0.685*
    Male 14 (23.00) 47 (77.00)
    Female 7 (19.40) 29 (80.60)
Age, y 41.86 ± 17.15 (23–84) 69.12 ± 13.56 (31–92) <0.001†
    <45 3 12
    45–60 13 23
    >60 5 41
Atherosclerotic risks
    No 21 (21.65)
    Yes 76 (78.35)
     HT 12 (15.79)
     DM 0 (0.00)
     DLD 2 (2.63)
     HT and DM 6 (7.89)
     HT and DLD 9 (11.84)
     DM and DLD 1 (1.32)
     HT, DM, and DLD 46 (60.53)
*Chi-square test.
†Independent t test.
HT, hypertension; DLD, dyslipidemia.
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According to origin of LCFA, 189 extremities (97.42%) 
found that the LCFA originated from the DFA, 4 extremi-
ties (2.06 %) originated from the common femoral artery, 
and 1 extremity (0.52 %) had a takeoff from the superfi-
cial femoral artery. No statistical significance was found 
between nonatherosclerotic and atherosclerotic patients 

in the origin of LCFA. The dLCFA was classified into 
5 types depending on its origin (Fig. 1). A total of 153 
extremities (78.87 %) had descending branch takeoff 
from LCFA that originated from the DFA, 34 extremities 
(17.53%) had descending branch direct take off from the 
DFA, 4 extremities (2.06 %) had the LCFA take off from 

Table 2. Characteristics of Lateral Circumflex Femoral Artery and Descending Branch of Lateral Circumflex Femoral Artery

LCFA	Characteristics
Nonatherosclerotic	Risks		

(Group	1),	n	=	42	(%)
Atherosclerotic	Risks		

(Group	2),	n	=	152	(%)
Overall,		

n	=	194	(%)

Type of perforator
    Musculocutaneous 32 (76.19) 122 (80.26) 154 (79.38)
    Septocutaneous 10 (23.81) 30 (19.74) 40 (20.62)
Origin of LCFA
    DFA 41 (97.62) 148 (97.37) 189 (97.42)
    SFA 0 (0.00) 1 (0.66) 1 (0.52)
    CFA 1 (2.38) 3 (1.97) 4 (2.06)
Anatomical variation of dLCFA
    From LCFA that originated from DFA 35 (83.33) 18 (77.63) 153 (78.87)
    Directly take off from DFA 6 (14.29) 28 (18.42) 34 (17.53)
    From LCFA that originated from CFA 1 (2.38) 3 (1.97) 4 (2.06)
    From LCFA that take off from DFA at bifurcation 0 (0.00) 2 (1.32) 2 (1.03)
    Take off from LCFA that originated from SFA 0 (0.00) 1 (0.66) 1 (0.52)
CFA, common femoral artery; DFA, deep femoral artery; LCFA, lateral circumflex artery; dLCFA, descending branch of lateral circumflex femoral atery;  
SFA, superficial femoral artery.

Fig. 1. anatomical variation of lcFa and its branches. alcFa, ascending branch of lcFa; SFa, superficial femoral artery; tlcFa, transverse 
branch of lcFa; dlcFa, descending branch of lateral circumglex femoral artery.
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the common femoral artery, 2 extremities (1.03 %) had 
the LCFA take off from the DFA at bifurcation (Fig. 2), 
and 1 extremity (0.52 %) had descending branch takeoff 
from the LCFA that originated from the superficial fem-
oral artery (Fig. 3). No statistical significance was found 
between nonatherosclerotic and atherosclerotic patients 
regarding the origin of the dLCFA (Table 2). The average 
thigh length was 45.09 ± 3.26 cm. The average length from 
ASIS to perforator was 23.61 ± 2.85 cm. The average length 
from ASIS to LCFA was 12.36 ± 1.56 cm, and the average 
pedicle length was 13.62 ± 1.99 cm (Table 3).

Diameters of the DFA in nonatherosclerotic patients 
were 5.84 ± 0.99 and 5.93 ± 1.11 mm in atherosclerotic pa-
tients. Diameters of DFA in atherosclerotic patients were 
classified in each risk factor as demonstrated in Table 4. 
No statistical significance was found between nonathero-
sclerotic and atherosclerotic patients in diameters of DFA. 
Diameters of the LCFA in nonatherosclerotic patients 
were 4.03 ± 0.71 and 4.07 ± 0.97 mm in atherosclerotic pa-
tients. Diameters of LCFA in atherosclerotic patients were 
classified in each risk factor as demonstrated in Table 5. 
No statistical significance was found between nonathero-
sclerotic and atherosclerotic patients in diameter of LCFA.

Diameters of dLCFA in nonatherosclerotic patients 
were 2.28 ± 0.28 and 2.11 ± 0.28 mm in atherosclerotic pa-
tients. Statistical significance was found between nonath-
erosclerotic and atherosclerotic patients in diameters of 
dLCFA. After subgroup analysis of the diameters of dL-
CFA in each risk factors, significance was found between 
nonatherosclerotic and patients having 3 risk factors  
(P < 0.05). All patients in the nonatherosclerotic risk  
factor group were nonsmokers. In the atherosclerotic 
risk factor group, patients were classified as nonsmoking,  
former smoking, smoking less than 1 pack per day, and 
smoking equal to or more than 1 pack per day.

The mean diameter of DFA for nonsmokers without 
risk factor was 5.84 mm, for nonsmokers with risk fac-
tor was 5.93 mm, for former smokers with risk factor was 
5.98 mm, for smokers of less than 1 pack per day with risk 
factor was 5.94 mm, and for smokers of more than 1 pack 

per day with risk factor was 5.77 mm. No statistical signifi-
cance was found between nonsmoker and smoker groups.

The mean diameter of LCFA in nonsmokers without 
risk factor was 4.03 mm, in nonsmokers with risk factor was 
4.15 mm, in former smokers with risk factor was 4.01 mm, 
in smokers of less than 1 pack per day with risk factor was 
4.05 mm, and in smokers of more than 1 pack per day 
with risk factor was 4.09 mm. No statistical significance was 
found between nonsmoker and smoker groups.

The mean diameter of dLCFA in nonsmokers without 
risk factor was 2.28 mm, in nonsmokers with risk factor was 
2.22 mm, in former smokers with risk factor was 2.05 mm, 
in smokers of less than 1 pack per day with risk factor was 
2.09 mm, and in smokers of more than 1 pack per day with 
risk factor was 1.98 mm. Statistical significance was found be-
tween nonsmokers and smokers in the diameters of dLCFA.

According to the sclerosis change of DFA, score 0 was 
found for 26 extremities (92.86%) in 1 risk factor patient, 
28 extremities (87.50%) in 2 risk factors patients, and  
76 extremities (82.61%) in 3 risk factors patients (Table 6) 
(Figs. 4 and 5). According to the sclerosis change of LCFA, 
score 0 was found for 24 extremities (85.71%) in 1 risk 
factor patient, 26 extremities (81.25%) in 2 risk factors 
patients, and 72 extremities (78.26%) in 3 risk factors pa-
tients. According to the sclerosis change of dLCFA, score 
0 was found for 24 extremities (85.71%) in 1 risk factor 
patient, 26 extremities (81.25%) in 2 risk factors patients, 
and 72 extremities (78.26%) in 3 risk factors patients. The 
occlusion of LCFA more than 50% was found in 4 extremi-
ties and only in 2 or more risk factors. No totally occluded 
(score 3) case was found in all patients.

DISCUSSION
Although the ALT flap is widely used in reconstructive 

surgery, the anatomic variation has appeared increasingly. 
Most of patients with diagnosed head and neck tumors 
and undergoing ALT microvascular reconstruction are 
elderly and have multiple underlying diseases. Only a 
few studies in the English literature have investigated the 

Fig. 2. left lcFa originating at bifurcation of the superficial and deep femoral arteries but right lcFa 
originating from DFa. cta 3D reconstruction (a) and axial view (B).
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patency of LCFA in atherosclerosis,15–17 and the effects of 
these risk factors on LCFA are still inconclusive.

Halvorson et al15 studied patients with vascular disease 
and concluded that the dLCFA and DFA seem to be rela-
tively spared from atherosclerosis and be relatively athero-

sclerosis resistant. Ahn et al17 showed that the dLCFA is 
not affected by patient comorbidity, including PVD when 
compared with medically fit controls. Even in individu-
als with severe disease of the superficial vascular system,  
sparing of the deep system was observed often.17

Kamdar et al19 argued that LCFA is not always atheroscle-
rosis resistant and reported the reconstructed anterior scalp 
defect in a 75-year-old man with hypertension and coronary 
artery disease, undergoing a renal transplant 12 years ago. 
Preoperatively, no evidence was found for significant lower 
extremity vascular disease. Two lateral thigh perforating 
vessels were identified using Doppler ultrasonography, but 
the entirety of the LCFA was extensively and completely cal-
cified, making microanastomosis of these vessels extremely 

Fig. 3. left lcFa originating from the superficial femoral artery (arrow). cta 3D reconstruction (a) and 
axial view (B and c).

Table 3. Length of LCFA and Perforator

Length,	Mean	±	SD	(cm)	(Minimum–Maximum)

ASIS to perforator 23.61 ± 2.85 (15.57–28.66)
ASIS to LCFA 12.36 ± 1.56 (9.97–16.77)
Pedicle length 13.62 ± 1.99 (8.45–16.71)
Thigh length 45.09 ± 3.26 (39.13–51.00)
ASIS, anterior superior iliac spine.



PRS Global Open • 2016

6

difficult.19 Although the stenosis of the superficial femo-
ral artery was 67.2%, the stenosis of the DFA was 12.5 %,  
the LCFA was 10.9%, and the dLCFA was 10% to 12.5 %, in 
this, 7% were severe atherosclerotic changes.15–17

Interestingly, Ahn et al17 reported that 24.0% of patients 
without PVD showed some degree of stenotic changes in the 
dLCFA. This unexpected finding could be a result of those 
patients in the no-symptom group having undiagnosed 
PVD.17 These data demonstrated that the dLCFA, LCFA, 
and DFA were not atherosclerosis resistant and experienced 
atherosclerotic change. The effect of atherosclerosis risk fac-
tor was supported in the study by Choi et al.16 They analyzed 

the degree of stenosis in the dLCFA in regard to each risk 
factor having shown that hypertension, impaired pulmo-
nary function, history of lower limb amputation, and total 
score of 11 risk factors were statistically significant. In the 
same direction with our study, the size of internal diameters 
of DFA and LCFA was not significant between nonathero-
sclerosis and atherosclerosis groups. However, the size of the 
internal diameters of the dLCFA was statistically significant 
in the combined 3 risk factors and smoking group.

According to the anatomic variation of the LCFA, the 
dLCFA that originated from the common femoral artery 
or superficial femoral artery may have higher incidence of 
atherosclerosis. The subgroup analysis of the dLCFA and 
LCFA from the origin will be beneficial. When the dLCFA 
arises from the superficial femoral artery, it may in theory 
be more prone to atherosclerosis.15 However, some stud-
ies have revealed that the proximal tract of the superfi-
cial femoral artery is not narrowed by atherosclerosis to a 
significantly higher degree than that portion of the DFA 
situated 1 cm distal to the origin of the LCFA.20

Although, the free ALT in severe atherosclerosis is not 
contraindicated and the successful microsurgical ALT for 
limb salvage in diabetic foot ulcer was demonstrated,21–23 
the failure rate increased in the smoking and multiple ath-
erosclerotic risk factor groups.24 The clinical significance 
of the differences in arterial diameter between atheroscle-
rosis and nonatherosclerosis is still inconclusive, but the 
effects of atherosclerotic risk factors caused stenosis of the 
dLCFA, LCFA, and DFA occurred in varying degrees. So, 
in the patients with multiple atherosclerotic risk factors, 
preoperative CTA should be considered to evaluate the 
patency of the dLCFA before reconstruction.

Table 4. Comparison of Internal Diameter of Deep Femoral Artery, Lateral Circumflex Femoral Artery, and Descending 
Branch of Lateral Circumflex Femoral Artery Between Nonatherosclerosis and Atherosclerosis-risk Factors

Risk	Factors n
DFA,		

Mean	±	SD P*
LCFA		

Mean	±	SD P*
dLCFA,		

Mean	±	SD P*

No risk factor 21 5.84 ± 0.99 4.03 ± 0.71 2.28 ± 0.28
Risk factors (≥1 risk) 76 5.93 ± 1.11 0.724 4.07 ± 0.97 0.847 2.11 ± 0.28 0.014
HT 12 5.75 ± 0.93 0.812 4.19 ± 0.85 0.567 2.19 ± 0.22 0.341
DM 0 N/A N/A N/A N/A N/A N/A
DLP 2 5.08 ± 0.39 0.298 4.23 ± 1.03 0.717 1.90 ± 0.00 <0.001
HT and DM 6 6.03 ± 0.59 0.665 4.07 ± 0.88 0.913 2.21 ± 0.25 0.562
HT and DLP 9 6.47 ± 1.49 0.182 4.17 ± 0.72 0.615 2.24 ± 0.34 0.712
DM and DLP 1 5.45 N/A 3.98 N/A 2.10 N/A
HT, DM, and DLP 46 5.94 ± 1.11 0.707 4.05 ± 1.06 0.940 2.07 ± 0.28 0.005
*Independent t test.
DM, diabetes mellitus; HT, hypertension; N/A, not available.

Table 5. Comparison of Internal Diameter of Deep Femoral Artery, Lateral Circumflex Femoral Artery, and Descending 
Branch of Lateral Circumflex Femoral Artery in Nonsmoker and Smoker

No.	of		
Patients

DFA,		
Mean	±	SD P*

LCFA,		
Mean	±	SD P*

dLCFA,		
Mean	±	SD P*

No risk factor
    Nonsmoker 21 5.84 ± 0.99 4.03 ± 0.71 2.28 ± 0.28
Risk factor
    Nonsmoker 23 5.93 ± 0.99 0.76 4.15 ± 0.76 0.58 2.22 ± 0.26 0.44
    Former 21 5.98 ± 1.27 0.69 4.01 ± 1.14 0.95 2.05 ± 027 0.009
    <1 pack/d 26 5.94 ± 1.16 0.76 4.05 ± 0.95 0.94 2.09 ± 0.30 0.033
    ≥1 pack/d 6 5.77 ± 0.97 0.88 4.09 ± 1.31 0.87 1.98 ± 0.17 0.021

*Independent t test.

Table 6. Comparison of Sclerosis Change of Deep 
Femoral Artery, Lateral Circumflex Femoral Artery, and 
Descending Branch of Lateral Circumflex Femoral Artery in 
Atherosclerosis Risk Factors

No.	of	Risk	Factor		
(n	=	extremity)

DFA,		
n	(%)

LCFA,		
n	(%)

dLCFA,		
n	(%)

1 risk factor (n=28)
    Score 0 26 (92.86) 24 (85.71) 24 (85.71)
    Score 1 2 (7.14) 4 (14.29) 4 (14.29)
    Score 2 0 (0.00) 0 (0.00) 0 (0.00)
    Score 3 0 (0.00) 0 (0.00) 0 (0.00)
2 risk factors (n = 32)
    Score 0 28 (87.50) 26 (81.25) 26 (81.25)
    Score 1 4 (12.50) 4 (12.50) 4 (12.50)
    Score 2 0 (0.00) 2 (6.25) 2 (6.25)
    Score 3 0 (0.00) 0 (0.00) 0 (0.00)
3 risk factors(n = 92) 
    Score 0 76 (82.61) 72 (78.26) 72 (78.26)
    Score 1 14 (15.22) 18 (19.57) 16 (17.39)
    Score 2 2 (2.17) 2 (2.17) 4 (4.35)
    Score 3 0 (0.00) 0 (0.00) 0 (0.00)
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The pathologic variation may be occurred from athero-
sclerotic change. Some reports have shown the aneurysm 
of the LCFA in multiple atherosclerosis.25,26 Although, 
the ALT flap is commonly used and the perforator from 
the dLCFA is the vascular supply, the anatomic variation 
still occurred and appeared increasingly. Furthermore, 
the absent perforator was found overall at 1.8% to 4.8% 
(0.85% in Asian and 3.08% in western countries),8,27 and 
the knowledge of anatomical variation will help surgeons 
to plan their operations. Our study found the anatomic 
variation of the dLCFA and LCFA in 5 types. The LCFA 
takeoff from the DFA and dLCFA takeoff from the LCFA 
are classic in anatomy and found at 78.87%, and that cor-
related with another study that reported 75%.28

The dLCFA direct takeoff from the DFA was found at 
17.53% in our study and 6% to 13% in other studies.12,29,30 
The LCFA takeoff from common femoral artery was 2.06%, 
whereas other studies found 10% to 25%.7,28,31 Our study 
showed 0.52% LCFA takeoff from the superficial femoral 
artery that has never been reported and 1.03% LCFA take-

off from the DFA at bifurcation of the deep and superficial 
femoral arteries. Some anatomic variations were not found 
in our study, such as the dLCFA from the DFA at bifurca-
tion of the LCFA 17.1%,12 the dLCFA from the common 
femoral artery 1% to 6%,12,30,32 and the LCFA from the ex-
ternal iliac artery 6%.13 Moreover, the perforators arising 
from the transverse branch of the LCFA were found in 4% 
to 32.4%14,33,34 and from the oblique branch were found at 
14%, which was first described by Wong et al.10

Preoperative planning and investigation are impor-
tant. In nonatherosclerosis, Doppler ultrasonography is 
commonly used for preoperative planning, and the accu-
racy depends on the experience of the surgeon and type 
of Doppler ultrasonography. Color Doppler ultrasonogra-
phy is significantly more accurate than acoustic Doppler 
ultrasonography.35 Furthermore, the accuracy of Doppler 
ultrasonography decreased when body mass index in-
creased.12 One study using color Doppler ultrasonography 
showed 19.04% and did not find any perforator. Moreover, 
11.76% that detected the perforator by Doppler ultraso-
nography did not find the perforator intraoperative.36

Preoperative investigations are controversial regard-
ing atherosclerosis. Ahn et al17 reported that surgical re-
construction using the ALT flap was a safe procedure for 
patients even with multiple comorbidities, including signifi-
cant PVD.17 Hage and Woerdeman37 reported a partial ne-
crosis of the foot and calf caused by the interruption of the 
dLCFA, which acted as critical collateral for the obstructed 
superficial femoral artery. They recommended preoperative 
angiography of the donor leg in patients in whom palpable 
popliteal pulsations are lacking. In our study, we found the 
calcified plaque in LCFA and dLCFA and we suggest pre-
operative angiography in the multiple atherosclerosis and 
smoking group even Doppler ultrasonography is detectable.

CONCLUSIONS
In summary, LCFA and its descending branch are not 

atherosclerosis resistant. Stenosis of the dLCFA, LCFA, 
and DFA occurred in varying degrees in atherosclerosis-
risk patients. Statistical significance in the diameters of 
the dLCFA was found among multiple atherosclerotic pa-

Fig. 4. atherosclerosis of the common femoral artery, superficial femoral, deep femoral artery, and lat-
eral circumflex femoral artery. cta 3D reconstruction demonstrating the irregularity of the wall of ves-
sels (a) and axial view showing the plaque in the right deep femoral artery (B).

Fig. 5. calcified plaque (white arrow) in the left deep femoral ar-
tery (adjusted window width view to clarify the bone and calcified 
plaque).
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tients. For patients with multiple atherosclerotic risk fac-
tors, preoperative CTA should be considered to evaluate 
the patency of the dLCFA before reconstruction.
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