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Abstract: Background: The risk factors of free anterolateral thigh flap in lower extremity reconstruction have not  
been well defined. We sought to further demonstrate certain risk factors affecting the occurrence of free an-
terolateral thigh flap failure for lower limb defects. Methods: A retrospective review of patients undergoing free  
anterolateral thigh flap reconstruction between November 2005 and November 2015 was performed. Chi-squared 
test, Fisher’s exact test and Regression analysis were used to assess risk factors for free anterolateral thigh flap 
failure. Symptom Distress Check List (SCL-90) was applied for evaluating mental health conditions of patients. Re-
sults: A total of 137 free anterolateral thigh flaps were performed for the reconstruction of lower limb defects in 128 
patients. The overall proportion of free anterolateral thigh flap failure was 14%. Free anterolateral thigh flap failure 
was associated with age (odds ratio [OR], 4.569, 95% confidence interval [95% CI], 1.424 to 14.685, p=0.015), 
smoking (OR, 3.408, 95% CI, 1.104 to 10.525, p=0.038), diabetes mellitus (OR, 5.197, 95% CI, 1.693 to 15.949, 
p=0.006), osteomyelitis (OR, 3.731, 95% CI, 1.195 to 11.644, p=0.028), variation of perforator (OR, 5.547, 95% CI, 
1.338 to 22.990, p=0.027), operative time (OR, 3.733, 95% CI, 1.366 to 10.201, p=0.012), mental health condi-
tion (OR, 4.514, 95% CI, 1.624 to 12.551, p=0.004), the size of the defect (OR, 4.043, 95% CI, 1.113 to 14.688, 
p=0.039), the generation of fibrous protein (OR, 5.827, 95% CI, 1.745 to 19.459, p=0.007). Conclusions: Age, 
smoking, diabetes mellitus, osteomyelitis, variation of perforator, operative time, mental health condition, the size 
of the defect, the generation of fibrous protein in anastomotic stoma were independent risk factors of free antero-
lateral thigh flap failure. Among these risk factors, mental health condition was most closely associated with free 
anterolateral thigh flap failure.
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Introduction

The reconstruction of the lower extremity with 
soft tissue defects has always been a common 
but challenging clinical entity, and they gener-
ally need flaps coverage. Among numerous pro-
tocols described to manage defects of the 
lower extremity, there were direct suturing, skin 
grafting, local flaps, and free flaps [1]. Before 
the concept of microsurgery, surgeons had few 
reconstructive options other than local flaps, 
such as the local muscle flaps, advanced flaps, 
cross-leg flaps and local perforator flaps, which 
were perfect for time efficient and effortless 
reconstruction of the lower extremity. However, 
they do contain certain disadvantages, as an 

example, vulnerable venous return, the limbs 
immobilization for weeks with a large amount of 
skin transferred, restrictions of flap advance-
ment or coverage, the limited flap size which 
could result in joint stiffness and poor sensa-
tion, large scars on donor and recipient lower 
extremity [2]. In addition, in certain conditions, 
the application of a local or distant flap is not an 
optimal reconstruction [3-5].

With the development of reconstructive micro-
surgery, a new operation style for limb-saving 
procedures has become available. The concept 
of the free anterolateral thigh flap belongs to 
Song et al, who first demonstrated the utiliza-
tion of the free anterolateral thigh flap in 1984 
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and achieved a wonderful outcome in dimen-
sions of wound coverage [6]. Soon afterwards, 
a rapidly growing literature regarding the use of 
the free anterolateral thigh flap for reconstruc-
tion of the lower extremity was reported with a 
high survival rate [7-9]. Based on a long pedicle 
from the lateral femoral circumflex artery, the 
flap is versatile and reliable. Before long the 
free anterolateral thigh flap has been one of the 
dominating reconstructive options for the lower 
extremity, particularly for severe lower extremi-
ty injuries [10-12]. In the wake of popularization 
of the free anterolateral thigh flap in the sphere 
of reconstruction and plastic, the flap has 
become a standard technique for lower extrem-
ity reconstruction. The free anterolateral thigh 
flap is generally indispensable for extensive 
defects as well as territory where there are no 
regional options [13, 14]. 

To date, the flap survival rate has ranged 94.0-
97.3 % with improvements and growing ex- 
perience in microsurgical reconstruction [15]. 
Although the flap survival rate is extremely 
high, and functional outcomes of lower extrem-
ity reconstruction by the use of the free antero-
lateral thigh flap have been evaluated exten-
sively, flap necrosis does occasionally occur. So 
the evaluation of risk factors and countermea-
sures that prevent flap necrosis are indispens-
able. However, clinical studies regarding risk 
factors of the free anterolateral thigh flap for 
the reconstruction of lower extremity are rela-
tively scarce.

Therefore, this retrospective study, derived 
from our 10-year experience with soft tissue 
defect located at the lower extremity that were 
reconstructed with the free anterolateral thigh 
flap, was conducted. On the one hand, the aim 
of this study was to assess the risk factors of 
the free anterolateral thigh flap in lower extrem-
ity soft tissue reconstruction, on the other 
hand, it is an attempt to further offer a series of 
credible and accurate reference data that could 
promote the flap survival rate in lower extremity 
reconstruction.

Patients and methods

Between November 2005 and November 2015, 
a series of 128 patients with soft tissue defects 
located at the lower extremity underwent the 
free anterolateral thigh flap procedures at our 
institution. After vigorous debridement, a total 

of 137 cases of free anterolateral thigh flaps 
were performed for reconstruction of the lower 
extremity. Patients associated with ulceration/
gangrene/osteomyelitis of the lower extremity 
were treated by wound debridement and recon-
structions in accordance with the limb salvage 
protocol [16]. Chronic osteomyelitis was diag-
nosed with patient history, physical examina-
tion, clinical and radiographic examinations, 
and confirmed by intraoperative cultures and 
histological examinations. In the majority of  
the patients, Doppler examination was applied 
approximately one week prior to the operation, 
especially for patients with diabetes mellitus 
and the elderly aged 60 years or older.

A meticulous preoperative assessment for all 
patients and their wounds were made, to 
decide whether they were suitable for the oper-
ation. Blood routine examination, strict blood 
glucose control, coagulation function, and 
close clinical monitoring of the patient’s gener-
al condition were prerequisites for surgery. 
Each patient was required for lower extremity 
pulse and plain radiograms, and patient sus-
pected of having osteomyelitis underwent scin-
tigraphy. Necrotic and infected tissues were 
resected and removed before surgery. A cul-
ture-based antibiotic treatment was adminis-
tered in infected patients and continued post-
operatively in accordance with the bacterial 
culture of wound secretion and drug sensitivity 
test. Transcutaneous oxygen measurements 
were greater than 30 mmHg in cases which 
need reconstruction.

In this retrospective study, demographic char-
acteristics were collected, so as were defect 
site, complications, containing partial and com-
plete flap loss, causes of the injury, hospital 
stays, operative time, duration of follow-up and 
so on. We reviewed those messages and inter-
viewed the patients and/or their families in the 
office or by telephone in January of 2016. 

Mental health condition was assessed by 
Symptom Distress Check List (SCL-90). SCL-90 
is a self-report scale that is extensively used  
in normal and tormenting population. Validi- 
ty and reliability of SCL-90 were demonstrat- 
ed in the Turkish population. The content of 
SCL-90 contains ninety items which are divid- 
ed into 10 subscales, including somatization 
(SOM), obsessive-compulsive (OC), phobic an- 
xiety (PHOB), interpersonal sensitivity (INT), 
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anger-hostility (HOS), depression (DEP), para-
noid thought (PAR), anxiety (ANX), psychotism 
(PYS), and extra scale (ES). Scores are con- 
sidered as general symptom index (GSI), with 
higher scores indicating more problems. In  
our research, scores from 0 to 0.99 were 
deemed normal, and those over 1 manifest 
psychopathology.

After sifting the irrelevant factors, we chose the 
factors that might influence the survival of the 
free anterolateral thigh flap, which included 
age, sex, smoking, diabetes mellitus, osteomy-
elitis, variation of perforator, recipient vessel, 
ratio of artery and the vein, the method of vas-
cular anastomosis, operative time, mental 
health condition, the infection of recipient site, 
the size of the defect, the generation of fibrous 
protein in anastomotic stoma. What is more, we 
evaluated the survival and function of the free 
anterolateral thigh flap. 

Statistical analysis

Statistical analysis was performed using chi-
squared test or Fisher’s exact test for categori-
cal variables and logistic regression analysis 
for multivariate analysis. A value of p<0.05 was 
considered to manifest statistically significant 
differences. All the statistical analyses were 
conducted with SPSS version 19. Each patient 
had to sign written informed consent prior to 
surgery and preserved in the documentation 
department. 

Results

Baseline and demographic characteristics 

Ninety-seven males (75.8%) and 31 females 
(24.2%) were involved in this series, with an 
approximately 3:1 male-to-female ratio, and 
their ages at the time of operation varied from 
4 to 71 years, with an average age of 40.8 
years. The mean age of male patients during 
operation was 43.4 years (range, 6 to 71 years) 
and that of female patients was 32.8 years 
(range, 4 to 69 years). 

Causes of defects

The causes of the wounds included road traf- 
fic accident in 32 cases, industrial accident 
occurred in 10 cases, burn in 4 cases, high fall-
ing injuries in 5 cases, gunshot in 1 case, elec-
tric injuries in 2 cases, crush injuries in 5 cases, 
infection/necrotizing fasciitis wounds in 30 
cases, unstable scarring in 3 cases, diabetic 
foot or diabetes mellitus after ORIF for frac-
tures in 18 cases, osteomyelitis in 18 cases 
(Table 1).

Sites and size of defects

All wounds had exposed tendon, bone, and/or 
joint after debridement. The soft-tissue defe- 
cts were primarily located on the foot dors- 
um (n=38), followed by the ankle (30), then  
the pretibial area (n=24), the heel (20), the 

Table 1. Mechanism and Flaps Required for Coverage

Causes Sex (Male/Female) No. of Patients (no. 
of flaps)

Percent of Patients (percent 
of flaps)

Acute trauma
    Road traffic accident 25 7 32 (36) 25 (26.3)
    Industrial accident 10 0 10 (11) 7.8 (8.0)
    Burn 2 2 4 (4) 3.1 (2.9)
    High falling injuries 5 0 5 (5) 3.9 (3.6)
    Gunshot 1 0 1 (2) 0.8 (1.5)
    Electric injuries 1 1 2 (3) 1.6 (2.2)
    Crush injuries 4 1 5 (5) 3.9 (3.6)
Chronic trauma
    Infection/necrotizing fasciitis wounds 22 8 30 (32) 23.4 (23.4)
    Unstable scarring 2 1 3 (3) 2.3 (2.2)
    Diabetic foot 12 6 18 (18) 14.1 (13.1)
    Osteomyelitis 13 5 18 (18) 14.1 (13.1)
Total 97 31 128 (137) 100 (100)
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plantar area (10), and last the popliteal area  
(6) (Table 2). Defect sizes ranged from 3 cm  
× 2 cm to 25 cm × 15 cm, the mean size of  
the free flap was 16 cm × 10 cm. The woun- 
ds were debrided with an average of 2.6 ti- 
mes (range, 1 to 9 times). The average length  
of hospital stay was 33.9 days (range, 7 to  
111 days). Average follow-up time was 2.5 
years. 

Vascular anastomosis

Recipient arteries used were the anterior tibi- 
al artery (56 cases), the posterior tibial ar- 
tery (46 cases), the dorsalis pedis artery (17 
cases), the peroneal artery (5 cases), the po- 
pliteal artery (2 cases), the medial plantar 
artery (1 case), the lateral plantar artery (1 
case). With respect to the ratio of artery and 
the vein, two venous anastomoses and  
one venous anastomoses were used in 85 and 
43 patients, respectively. The arterial end-to-
end anastomoses were performed in 96 
patients and that of end-to-side were in 31 
patient, and vein grafting was performed in 1 
patients. The mean duration of surgery was 5.9 
hours (range from 4 to 19 hours).

rior tibial artery perforators flap, the free 
anterolateral thigh flap, the thoracic umbilical 
flap, and the retrograde anterior tibial artery 
island flap. Below-knee amputation was per-
formed in one case of complete flap failures. Of 
the 13 partial flap loss, the flaps healed without 
further intervention in 3 cases, sutured after 
debridement in 2 cases, local skin flap transpo-
sition in 3 cases, and split-thickness skin graft 
in 5 cases. Blood vessel crisis occurred in 11 
cases within 48 hours after surgery and 8 flaps 
survived finally by means of exploring and anas-
tomoses vessels.

The survival of the free anterolateral thigh flap

The overall flap success rate was 86%, as 118 
of 137 flaps were successful, this was consid-
erably lower than other reports (Figure 1). How- 
ever, the cases suffering flap necrosis were 
associated with at least one of the above risk 
factors. If patients who combined with the risk 
factors were excluded from the analysis, the 
complete flap success rate was high as 99.2 
percent. One hundred and twenty-seven of 128 
wounds initially covered with free anterolateral 
thigh flaps healed the wound, for an approxi-
mately 100 percent limb salvage rate, with an 

Table 3. Medical Complications

Medical Complications No. of Patients Percent of 
Patients

Complete flap loss 6 18.2
Partial flap loss 13 39.4
Venous thrombosis 10 (3 resulting in complete flap failures) 21.2
Arterial thrombosis 1 3.0
Split-thickness skin graft loss 2 6.1
Dehiscence 2 6.1
Infection 2 6.1
Total 33 100

Complications of the 
free anterolateral 
thigh flap

Of the 137 reconstruc-
tive operations requir- 
ed, a total of 36 com-
plications occurred in 
33 patients, for a 26 
percent complication 
rate, including com-
plete flap failures (n= 
6), partial flap loss 
(n=13), venous throm-
bosis (n=10), arterial 
thrombosis (n=1), sp- 
lit-thickness skin graft 
loss (n=2), dehiscen- 
ce (n=2), infection (n= 
2) (Table 3). In 5 cas- 
es of complete flap 
failures, five types of 
flaps were used to 
reconstruct the defe- 
ct, including the later- 
al retromalleolar per-
forator flap, the poste-

Table 2. Defect site

Location Sex  
(Male/Female)

Age (mean 
years)

No. of Patients 
(no. of flaps)

Percent of Patients 
(percent of flaps)

Ankle 19 11 4-62 (36.7) 30 (33) 23.4 (24.1)
Foot dorsum 30 8 7-69 (39.3) 38 (43) 29.7 (31.4)
Heel 15 5 6-71 (41.0) 20 (20) 15.6 (14.6)
Plantar area 9 1 21-61 (38.7) 10 (10) 7.8 (7.3)
Pretibial area 21 3 25-71 (48.8) 24 (25) 18.8 (18.2)
Popliteal area 3 3 21-64 (42.3) 6 (6) 4.7 (4.4)
Total 97 31 4-71 (40.8) 128 (137) 100 (100)
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mean time of 121 days to union. Follow-up visit 
was conducted in 88 percent of patients, of 
those patients, 90 percent could walk comfort-
ably, and 82 percent were exceedingly satisfied 
with the reconstructive outcome. 

Results of related data analysis

The analysis of relevance between each risk 
factor and flap necrosis showed that the 
P-values of sex (p=1.000), age (p=0.015), dia-
betes mellitus (p=0.006), smoking (p=0.038), 
operative time (p=0.012), the size of the defect 
(p=0.039), osteomyelitis (p=0.028), variation 
of perforator (p=0.027), the generation of fib- 
rous protein in anastomotic stoma (p=0.007), 
mental health condition (p=0.004), the infec-
tion of recipient site (p=0.772), recipient vessel 
(p=0.407), the method of vascular anastomo-
sis (p=0.780), and ratio of artery and the vein 
(p=0.069), therefore, age, smoking, diabetes 
mellitus, operative time, the size of the defect, 
osteomyelitis, variation of perforator, mental 
health condition and the generation of fibrous 
protein in anastomotic stoma were statistically 
significant (Table 4). Based on analysis data, 
mental health condition was the most signifi-
cant risk factor in this study.

Discussion

The paramount objective of lower extremity 
reconstruction is to acquire function and agree-

reports analyzed the factors and strategies  
of the free anterolateral thigh flap for the low- 
er extremity reconstruction [18]. Although  
flap failures remain unavoidable, discovering 
risk factors in reducing the flap survival rate  
is essential. In this section, the question und- 
er discussion is the risk factors that influen- 
ce the flap survival rate in lower extremity 
reconstruction.

A closer look at the data indicates that age, 
smoking, diabetes mellitus, osteomyelitis, vari-
ation of perforator, operative time, mental 
health condition, the site of the defect, the gen-
eration of fibrous protein in anastomotic stoma 
are the independent risk factors which could 
result in the flap necrosis in our study. The 
results are differ from other reports, Min Jo 
Kang found no correlation in his study between 
age, diabetes mellitus, smoking and complica-
tions [19].

High quality vascular anastomosis is the basic 
condition of a successful operation, but with 
the advance of microsurgical technique, the 
small blood vessels anastomosis is no longer 
the main factor affecting flap necrosis. In our 
study, age is one of the risk factors that can 
easily lead to flap failure. The incidence rate of 
skin flap necrosis increased significantly in 
patients older than 60 years. The reasons 
could attribute to the greatly reduced skin fibro-

Figure 1. A. An anterolateral thigh flap was designed to cover the defect of 
the right lower-limb after medial malleolus fracture in a 48-year-old man. B. 
A bi-lobed island flap was harvested. C. The donor site was closed primarily. 
D. Follow-up at 3 months. 

able appearance, for which 
bone reconstruction with st- 
eady soft tissue coverage is 
essential. More tissue and 
function would be lost if fail-
ure occurred in the initial 
reconstruction. As a conse-
quence, it is crucial to make 
the advisable treatment plan, 
and it is suggestive of the free 
anterolateral thigh flap would 
be one of the best therapies 
for patients who suffered 
from severe injuries of the 
lower extremities. 

The free anterolateral thigh 
flap has been extensively us- 
ed for lower extremity recon-
struction over the past three 
decades. However, flap failu- 
re prefers to occur in lower 
extremity rather than other 
regions of the body [17]. Few 
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Table 4. Influence of patient demographic and P Value of flap failure
No. of Patients or 

Flaps
No. of Flap 

Failure Odds Ratio 95% CI P Value

Sex 1.235 0.377-4.041 1.000
    Male 97 15
    Female 31 4
Age category 4.569 1.424-14.685 0.015
    <60 yr 112 13
    ≥60 yr 16 6
Smoking 3.408 1.104-10.525 0.038
    Yes 19 6
    No 119 13
Diabetes mellitus 5.197 1.693-15.949 0.006
    Yes 18 7
    No 110 12
Operative time 3.733 1.366-10.201 0.012
    <10 h 93 9
    ≥10 h 35 10
The size of the defect 4.043 1.113-14.688 0.039
    <100 cm2 50 3
    ≥100 cm2 78 16
Osteomyelitis 3.731 1.195-11.644 0.028
    Yes 18 6
    No 110 13
Mental health condition 4.514 1.624-12.551 0.004
    <1 score 86 7
    ≥1 score 42 12
The infection of recipient site 1.200 0.394-3.658 0.772
    Yes 30 5
    No 98 14
Variation of perforator 6.027 1.456-24.954 0.022
    Yes 9 4
    No 128 15
The generation of fibrous 6.346 1.903-21.165 0.005
Protein in anastomotic stoma
    Yes 14 6
    No 123 13
Recipient vessel 0.436 0.147-1.299 0.176
    Anterior tibial artery 61 6
    Posterior tibial artery 50 10
    Dorsalis pedis artery 17 2
    Peroneal artery 5 0
    Popliteal artery 2 1
    Medial plantar artery 1 0
    Lateral plantar artery 1 0
The method of vascular anastomosis 0.977 0.324-2.942 1.000
    End-to-end 100 14
    End-to-side 35 5
    Vein graft 2 0
Ratio of artery and the vein 2.339 0.878-6.232 0.119
    1:1 48 10
    1:2 89 9
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blasts proliferation ability, capacity reduction  
in blood supply obstacles, blood vessel elastic-
ity decreased due to the loss of cardiac func-
tion, all these contribute to slow wound healing 
and give rise to wound infection.

Smoking is also the risk factor that influences 
the survival rate of skin flap. The nicotine in 
tobacco plays an important role in vascular 
contraction, it can decrease the blood supply of 
the recipient area, which could cause a great 
loss to oxygen and nutrients material in the 
skin flap area. At the same time, smoking can 
increase the NO content in the blood, NO ia 
able to combine with oxygen competitively, that 
reduces the oxygen content in the blood. In par-
ticular, smoking can injure flap vessels result-
ing in intimal fibrosis [20].

The possible role of diabetes mellitus as a risk 
factor was not considered in a slice of reports 
[21]. However, in our study, we have found that 
diabetes mellitus was also a negative predic-
tive risk factor for free anterolateral thigh flap 
surgery. Patients with diabetes mellitus may 
suffer a greater flap failure rate on account of 
atherosclerosis of the vessel intimae. Besides, 
high levels of blood sugar could give rise to 
impaired healing, vascular occlusion and flap 
infection.

Our analysis of risk factors also indicates that 
operative time and the size of the defect had an 
influence on outcome (the longer the time and 
the greater the flap area involved, the greater 
the risk of failure). Three possible explanations 
for this result are considered: in the first place, 
the longer surgical time could trigger a longer 
ischemic period, the critical cold ischemia time 
of each tissue is different, once the critical time 
is exceeded, the flap may suffer from reperfu-
sion ischemia, resulting in problematic healing 
and damage to tissue on account of anoxic inju-
ries [22, 23]. There is one more point, the lon-
ger operative time and greater size of the defect 
are more inclined to associate with surgery per-
formed by multiple surgeons, which could lead 
to an increase operative complication rates in 
the free anterolateral thigh flap reconstruction 
and a greater standard of complexity. The last 
but not the least, longer operative time invari-
ably means more significant blood loss, result-
ing in ischemia reperfusion through the recon-
strution, which may give rise to partial flap loss, 
especially for the greater size of flap.

This study manifests that osteomyelitis, as an 
independent variable, was associated with an 
apparent increase in the free anterolateral 
thigh flap failure. A previous study indicated 
that no significant increase of flap failure was 
observed in patients suffered from osteomyeli-
tis [24]. However, our study demonstrated that 
osteomyelitis was a vital risk factor for the use 
of free anterolateral thigh perforator flap in  
the lower extremity reconstruction. Despite an 
adequate and extensive débridement were  
performed followed by complete obliteration by 
the use of free anterolateral thigh musculo- 
cutaneous or muscle flaps for the coverage of 
the dead space [25-27], the rate of flap ne- 
crosis was comparatively high in this series. 
Undoubtedly, the consequences of osteomyeli-
tis in lower extremity due to diabetes or trauma 
has always been disastrous, and ususally the 
prolonged hospitalization caused by multiple 
and resistant organisms, nonunions or bone 
defects was inevitable. In addition, multiple 
operations were performed, and often the limb 
function is impaired, all these led to a low suc-
cessful rate in the reconstruction of osteomy-
elitis located at the lower extremity by the use 
of free anterolateral thigh flap. 

Additionally, our findings indicated that varia-
tion of perforator was significant risk factor for 
free anterolateral thigh flap failure in patients 
with soft tissue defect of the lower extremity. 
The complexity and variation of the local vascu-
lature were frequently the most untoward facet 
of the anterolateral thigh. The overall incidence 
of cases without suitable perforators was found 
to be 1.8%, suggesting that the vast majority of 
free anterolateral thigh flaps likely possessed 
suitable perforators for harvest, however, vas-
cular flap embarrassment and tissue loss could 
occur if the surgeons failed to understand its 
variability [28]. Although knowledge of perti-
nent normal and variant anatomy for the free 
anterolateral thigh flap has detailedly described 
in the literature to date, the potential variation 
of perforator could bewilder the surgeon in 
intraoperative decision-making concerning flap 
design [29, 30]. Furthermore, variation of per-
forator was usually associated with a prolonged 
operation time that may increase the probabili-
ty of flap necrosis. In our study, the average 
operation time was 12.5 hours in patients with 
variation of perforator that may contribute to 
the high incidence of flap failure. And due to 
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anatomical variations (including variation of 
perforator and absence of dominant perfora-
tors), ischaemic complications increased.

The possible role of the generation of fibrous 
protein in anastomotic stoma as a negative pre-
dictive risk factor for free anterolateral thigh 
flap surgery was considered in our study. So  
far, correlation research regarding the risk fac-
tor of the generation of fibrous protein in anas-
tomotic stoma is few. The role of fibrous protein 
in anastomotic stoma is indistinct. However, in 
our report, 6 of 14 patients who associated 
with the generation of fibrous protein in anasto-
motic stoma were subjected to flap necrosis 
with a value of p=0.007. Thus, the generation 
of fibrous protein in anastomotic stoma was 
bound up with the flap necrosis. 

The mechanism may lie as follows: the genera-
tion of fibrous protein in anastomotic stoma 
demonstrated that a large number of blood 
clotting enzyme had been generated in va- 
scular pedicle of the flap. Meanwhile, vascular 
pedicle of the flap had been damaged. Both 
activated the mechanism of endogenous and 
exogenous coagulation, the thrombin would 
produce more F X a and F IX a, which could form 
more endogenous clotting enzyme, known as 
the waterfall theory, and amplification reaction 
could produce in the thrombin. If the contami-
nated still blood clotting occurred within the 
vascular injury, the thrombogenesis would 
unavoidably appear within 24 hours after sur-
gery, even if the vascular anastomosis was 
instant unobstructed. These all led to the high 
incidence of flap necrosis in patients with the 
generation of fibrous protein in anastomotic 
stoma.

In the end, we will focus on the risk factor of 
mental health condition. The P-value of mental 
health condition was 0.004, on the basis of the 
data, it is the most statistically significant risk 
factor in our study. It represents psychopathol-
ogy when the scores are over 1. Stress respons-
es such as tense and anxious will take on in 
this condition, which could greatly stimulate the 
secretion of catecholamine in the body. The 
superabundant catecholamine is able to facili-
tate the contraction of blood vessels. If that 
happens, spasm will occur in the blood vessels 
of flap area, the artery crisis could come into 
being, the flap reconstruction will fail if emer-
gency measures are not enough.

As in any retrospective review, this study had 
some limitations. Some degree of selection 
bias is inescapable. This research includes on- 
ly those patients who eventually underwent 
free anterolateral thigh flap transfers. On ini- 
tial surgical counseling, only those patients 
who the surgeon considered could tolerate  
the surgical procedure were offered free an- 
terolateral thigh flap transfers, those who were 
felt unable to tolerate surgery or recovery  
were excluded. Fifteen patients (12%) were lost 
to followup after 1 year, as a consequence, 
other complications or functional rehabilita- 
tion were unable to evaluate. The number of 
patients is not extremely large, some analy- 
sis of data could have been more accurate  
if a multitude of patients were participated. 
Three main surgeons in our institution per-
formed the procedures, that may influence the 
outcomes in some degree. Given these limits 
and our relatively small numbers, it is likely that 
association of risk factors with flap failures 
might not have been exceedingly precise relat-
ed to insufficient sample size. In spite of this, 
our data should be considered useful primary 
data for farther, larger, multicenter studies on 
this theme.

Conclusions

Free anterolateral thigh flap transfer can be 
conducted with a high rate of success in well-
selected patients, however, grievous medical 
complications remain troublesome. In this 
study, each risk factor is likely to influence the 
results. Our study indicates that age, smoking, 
diabetes mellitus, osteomyelitis, variation of 
perforator, operative time, mental health condi-
tion, the site of the defect, the generation of 
fibrous protein in anastomotic stoma are the 
pivotal risk factors in this respect. In addition, 
we have also demonstrated that mental health 
condition is the most significantly risk factor 
associated with free anterolateral thigh flap 
failure.
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