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ABSTRACT

INTRODUCTION With the advancement of minimally invasive techniques, percutaneous transluminal
angioplasty with stenting (PTAS) has emerged as a significant treatment approach for lower limb arte-
riosclerosis obliterans (ASO).

AIM  The aim of this study was to evaluate the clinical efficacy of PTAS in patients with lower limb ASO.
MATERIALS AND METHODS A total of 96 ASO patients admitted to our hospital between January 2021
and December 2022 were included in this study. They were divided into 2 groups according to the treat-
ment method: the observation group (n = 48) received PTAS treatment, while the control group (n = 48)
underwent percutaneous transluminal angioplasty (PTA). Treatment efficacy was evaluated 30 days
postsurgery. Pre- and postoperative measurements included the ankle-brachial index (ABI), claudica-
tion distance, and quality of life scores derived from the 36-ltem Short Form Health Survey (SF-36).
Postoperative complications and the rate of target lesion revascularization (TLR) were also recorded.
RESULTS In the observation group, 29 patients experienced marked improvement and 17 were effec-
tively treated, yielding the total effectiveness rate of 95.83%, which was higher than in the control group
(83.33%; P = 0.045). Both groups showed significant improvement in ABI, claudication distance, and
SF-36 scores after treatment, with the observation group presenting significantly better results than
the control group. There was no difference in the total incidence of complications between the 2 groups
(P = 0.24), however, the TLR occurrence rate was lower in the observation group (P = 0.04).
coNcLusioNs This study highlights the significant benefits of PTAS in the treatment of ASOQ, including
improved overall effectiveness, enhanced functional indicators, and reduced rate of TLR, thus provid-
ing strong evidence for clinicians when selecting treatment methods for patients with lower limb ASO.

INTRODUCTION Lower limb arteriosclerosis ob-
literans (ASO) is a common type of occlusive pe-
ripheral artery disease, primarily caused by for-
mation of atherosclerotic plaques, thickening of
the intimal layer of arteries, and vessel obstruc-
tion. The key characteristic of ASO is reduced
blood flow to the lower limbs, leading to pain,
functional impairment, and in severe cases, am-
putation.'3 According to the World Health Orga-
nization data, ASO impacts the health and quali-
ty of life of millions of people worldwide, with its
prevalence increasing as populations age.* Tradi-
tional treatments for ASO include pharmacother-
apy, lifestyle modifications, and open surgery.

However, with the advancement of minimally
invasive techniques, percutaneous transluminal
angioplasty with stenting (PTAS) has emerged as
a significant approach for managing ASO.® This
technique, involving placement of stents with-
in the vessels, offers reduced pain and quicker
recovery times, demonstrating superior effica-
cy and safety, as compared with conventional
methods.® Despite these advantages, the long-
-term effectiveness and safety of PTAS in treat-
ing ASO remain subjects of debate. Some stud-
ies suggest that although PTAS significantly im-
proves symptoms and quality of life in the short
term, the risk of restenosis persists over the long
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period. Additionally, patient responses to PTAS
can vary due to individual differences, such as
the presence of diabetes or a history of smok-
ing, which may render some patients unsuitable
for this treatment.

AIM  This study aimed to systematically assess
the clinical efficacy and safety of PTAS in patients
with lower limb ASO. By comparing the clinical
outcomes of patients undergoing PTAS and those
receiving percutaneous transluminal angioplasty
(PTA), we sought to provide clinicians with more
evidence-based and precise treatment recommen-
dations, thereby improving the therapeutic out-
comes and quality of life for patients with ASO.

MATERIALS AND METHODS Patient data This
study collected the clinical data of 96 patients
with lower limb ASO who were treated at our hos-
pital between January 2021 and December 2022.
The patients were randomly assigned to either
the control group or the observation group using
arandom number table method, with each group
consisting of 48 patients. The control group un-
derwent PTA, while the observation group re-
ceived the PTAS treatment.

The inclusion criteria comprised: 1) a diagno-
sis of ASO confirmed on computed tomography
(CT) angiography or digital subtraction angiog-
raphy of the lower limbs, 2) unilateral manifes-
tation of the disease, 3) availability of complete
clinical data, and 4) provision of a written in-
formed consent.

The exclusion criteria were 1) a history of pre-
vious endovascular treatment, 2) concurrent se-
vere liver or kidney dysfunction or other major
organ failure, 3) coexisting immune or hemato-
logical disorders and malignant tumors, 4) treat-
ment with traditional Chinese medicine for pro-
moting blood circulation, thrombolysis, or anti-
coagulation prior to the hospital admission.

Treatment methods Control group The control pa-
tients were treated with PTA. The procedure was
performed with the patient placed in the supine
position. For local anesthesia, 1% lidocaine was
administered. Based on preoperative arterial im-
aging, the appropriate needle entry point was de-
termined. Following successful puncture using
the Seldinger technique, a catheter sheath was in-
serted. Then, 30 to 50 mg of heparin sodium was
administered through the sheath to achieve sys-
temic heparinization. A catheter and a guidewire
were inserted, and routine angiography was per-
formed (covering the abdominal aorta and bilat-
eral iliac arteries). Balloon angioplasty was con-
ducted according to the lesion characteristics,
with balloon diameters of 6 to 10 mm for the com-
mon iliac artery, 3 to 6 mm for the popliteal ar-
tery, 4 to 7 mm for the distal superficial femoral
artery, and 6 to 8 mm for the below-knee arter-
ies and the external iliac artery. After the dilation,
follow-up angiography was conducted to ensure
vessel patency. The catheter and guidewire were

then removed, the puncture site was compressed,
and pressure dressing was applied.

Observation group  The observation group under-
went both PTA and stent implantation. The PTA
procedure was performed as described above, and
was followed by stent deployment. In the cases
where residual stenosis on angiography exceed-
ed 30% or there was evidence of intimal tear, ar-
terial dissection, or significant calcification, stent
selection is based on a comprehensive evaluation
of lesion length, the extent of stenosis or occlu-
sion, degree of calcification, and vascular ana-
tomical characteristics. The stents extended 2 cm
beyond the lesion area and exceeded the occlud-
ed artery by 1 cm on both ends. Various stents
were used, including the Smart Control Nitinol
Stent (Cordis Corp., Miami Lakes, Florida, United
States), the EV3 stent (Protég GP Self-Expanding
Stent System; Medtronic, Minneapolis, Minne-
sota, United States), and the Bard stent (Lifeste-
nt Self-Expanding Stent System; Becton, Dickin-
son and Co., Franklin Lakes, New Jersey, United
States). After stent placement, further balloon
dilation was performed in the case of restenosis
or unsatisfactory stent expansion.

Efficacy evaluation The efficacy of the surgical
treatment was assessed 30 days postsurgery and
was categorized as follows: 1) marked improve-
ment, defined as resolution of claudication, heal-
ing of ulcers heal, absence of pain at rest, nor-
mal arterial pulsation, and an ankle-brachial in-
dex (ABI) increase to more than 0.9; 2) effective
treatment, defined as a notable decrease in ul-
cer size or accelerated healing, absence of pain
at rest, significant improvement in arterial pul-
sation, and an increase in ABI (remaining <0.9
but improved as compared with pretreatment
levels), with possible mild ischemic symptoms
after activity; 3) ineffective treatment, defined
as no significant improvement or worsening of
clinical symptoms, such as claudication, ulcers,
or pain at rest, and an ABI increase of 0.1 or less.

Observation indicators The following observa-
tion indicators were analyzed: 1) ABI: the mea-
surements were taken preoperatively and 30 days
postsurgery, and the ABI values were established
by measuring the systolic blood pressure at the
ankle and upper arm (brachial area) using a stan-
dard sphygmomanometer and calculating the ra-
tio of the ankle systolic pressure to the brachial
systolic pressure. 2) Claudication distance: the pa-
tients were asked to walk as quickly as possible
on a 30-meter flat surface. The test was stopped
when the patient experienced significant pain,
and the distance walked was recorded. 3) Qual-
ity of life: this outcome was assessed preopera-
tively and 30 days postsurgery using the 36-Item
Short Form Health Survey (SF-36).” The SF-36
score ranges from 0 to 100 points, with higher
scores indicating better quality of life. 4) Com-
plication rates: the incidence of complications
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TABLE 1 Comparison of baseline data

Variable Control group (n = 48)  Observation group (n = 48) P value
Sex Men 34 (70.83) 31(64.58) 0.51
Women 14 (29.17) 17 (35.42)
Age, y, mean (SD) 59.2 (9.52) 58.11 (8.38) 0.55
Disease location Left lower limb 23 (47.92) 28 (58.33) 0.31
Right lower limb 25 (52.08) 20 (41.67)
Rutherford ischemia 2 13 (27.08) 11 (22.92) 0.63
stage 3 14 (29.17) 14(29.17)
4 14 (29.17) 19 (39.58)
5 7(14.58) 4 (8.33)

Data are presented as number (percentage) unless otherwise indicated.

TABLE 2 Comparison of treatment efficacy

Marked Effective Ineffective Total efficacy P value?
improvement treatment treatment rate
Control group (n = 48) 20 (41.67) 20 (41.67) 8(16.67) 40 (83.33) 0.045
Observation group (n = 48) 29 (60.42) 17 (35.42) 2(4.17) 46 (95.83)

Data are presented as number (percentage).

a Refers to the comparison of the total efficacy rate.

was compared between the 2 groups. 5) Target le-
sion revascularization (TLR) rate at the 3-month
follow-up: TLR refers to the need for further vas-
cular reconstruction or intervention due to re-
-narrowing or occlusion in the treated target ves-
sel lesion area. It was monitored and compared
between the 2 groups 3 months after surgery.

Ethics statement The study protocol was ap-
proved by the Ethics Committee of our hospi-
tal ([2020] No. 116). All patients provided writ-
ten inform consent to participate. The study was
conducted in accordance with the principles out-
lined in the Declaration of Helsinki and its sub-
sequent amendments.

Statistical analysis Data analysis was conducted
using SPSS statistical software (version 26.0, IBM
Corp., Armonk, New York, United States).? Quan-
titative data that followed a normal distribution
were presented as mean (SD). Normal distribution
was confirmed by the Kolmogorov-Smirnov test.
Categorical data were expressed as numbers and
percentages, and were analyzed using the X2 test
or Fisher exact test, as appropriate. For the com-
parison of ABI values, claudication distance, and
SE-36 scores between the 2 groups, the t test was
used. A P value of less than 0.05 was considered
significant.

RESULTS Baseline data The study cohort includ-
ed 65 men and 31 women. Patient age ranged from
38 to 80 years, with a mean (SD) age of 58.65
(8.94) years. Overall, 51 patients presented with
ASO of the left lower limb, while 45 individuals
had right lower limb ASO. The stages of ischemia,
assessed using the Rutherford classification, were

distributed as follows: stage 2, 24 patients; stage
3, 28 patients; stage 4, 33 patients; and stage 5,
11 patients. Detailed baseline characteristics of
both groups are presented in TABLE 1. There were
no significant differences with respect to sex, age,
affected lower limb, and Rutherford classification.

Clinical efficacy Following surgical treatment, 20
individuals in the control group showed marked
improvement, and in another 20 cases the treat-
ment was effective, resulting in a total efficacy
rate of 83.33%. In the observation group, there
were 29 cases of marked improvement and 17 cas-
es of effective treatment, yielding a total efficacy
rate of 95.83%. The overall efficacy rate in the ob-
servation group was significantly higher than in
the control group (P = 0.045). Detailed results are
presented in TABLE 2.

Comparison of the ankle-brachial index, claudication
distance, and quality of life scores before and after
treatment Before surgical treatment, there were
no significant differences between the 2 groups
with respect to ABI, claudication distance, and
SE-36 scores. After the surgical procedures, both
groups showed significant improvements in all 3
parameters. Furthermore, the observation group
exhibited significantly greater ABI values, longer
claudication distance, and higher SF-36 scores
than the control group. The results are detailed
in TABLE 3.

Postoperative complications The postoperative
complications observed in both groups included
surgical site infections, puncture site hemato-
mas, and bleeding. The overall incidence of com-
plications did not differ between the 2 groups
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TABLE 3 Comparison of observation indicators before and after treatment

ABI P value Claudication distance, m P value SF-36 score, points P value

Before After Before After Before After

treatment treatment treatment treatment treatment treatment
Control group 0.65(0.14)  0.79(0.12) <0.001 138.1(28.31) 306.12 <0.001 54.08 (6.67) 70.18(8.08) <0.001
(n = 48) (50.85)
Observation 0.63(0.12)  0.89(0.16) <0.001 131.33 378.7 <0.001 58.12(6.92) 76.17 (8.4) <0.001
group (n = 48) (27.72) (51.86)
P value 0.45 <0.001 - 0.24 <0.001 - 0.67 <0.001 -

Data are presented as mean (SD).

Abbreviations: ABI, ankle-brachial index; SF-36, 36-Item Short Form Health Survey

TABLE 4 Comparison of postoperative complications

468

Surgical site Puncture site Bleeding  Overall incidence of
infection hematoma complications
Control group (n = 48) 2(4.17) 2(4.17) 1(2.08) 5(10.42) 4
(8.33)
Observation group (n = 48)  1(2.08) 0 1(2.08) 2(4.17) 0
P value - - - 0.24 0.04

Data are presented as number (percentage).

Abbreviations: TLR, target lesion revascularization

(P = 0.24). However, the rate of TLR in the con-
trol group was higher than in the the observation
group (P = 0.04). Details are outlined in TABLE 4.

DISCUSSION  Surgery is a key treatment for ASO,
with endarterectomy regarded as a traditional and
effective approach. However, it is less suitable for
elderly patients due to lower tolerance and higher
risks of complications. As a result, minimally in-
vasive procedures, such as PTA or PTAS, are now
preferred due to their better safety profiles and
quicker recovery time, becoming the first-choice
treatment for arterial diseases in clinical prac-
tice. These methods are pivotal in modern ASO
care, significantly improving patient outcomes
and treatment acceptance.?!!

This study demonstrates that the outcomes of
PTAS are superior to those of PTA alone in pa-
tients with ASO, highlighting the advantages of
PTAS in improving vascular patency. This can be
attributed to the fact that PTAS is capable of pro-
viding lasting vascular support and preventing re-
stenosis, which is crucial for maintaining unim-
peded blood flow. Additionally, the use of stents
reduces the risks associated with vessel elastic
recoil and neointimal hyperplasia, which are
common issues associated with PTA treatment.
The physical support offered by stents may help
maintain the patency of diseased vessels, thus
enhancing the overall treatment effectiveness.'?

ABI serves as a crucial indicator for assess-
ing blood flow in the lower limbs and the sever-
ity of ASO. Improvements in ABI values reflect
an increase in blood supply to the patient’s lower
limbs."3" Prolonged claudication distance is di-
rectly related to improvements in patient daily ac-
tivity capabilities and quality of life.'® The results

of this study indicate that both traditional PTA
and PTAS significantly improve ABI, claudica-
tion distance, and SF-36 scores post-treatment,
demonstrating that both methods effectively en-
hance the hemodynamic state and functional re-
covery in patients with ASO. However, the im-
provements in these metrics were significantly
more pronounced in the observation group, as
compared with the control group, further high-
lighting the advantages of PTAS in enhancing
blood circulation and quality of life for patients
with ASO. This emphasizes that PTAS not only
improves vascular patency in the short term but
also offers additional benefits with respect to
functional recovery and quality of life.

In terms of postoperative complications, we
observed no significant differences in the over-
all incidence of complications (including surgi-
cal site infections, puncture site hematomas, and
bleeding) between patients receiving PTA and
those undergoing PTAS. This suggests that the 2
methods have comparable safety profiles. How-
ever, it is noteworthy that the rate of TLR was
significantly higher in the control group than in
the observation group. The TLR rate is a key in-
dicator for assessing the durability of interven-
tional treatments. A higher incidence of TLR ob-
served in the control group points to a relative
limitation of PTA vs PTAS in maintaining vas-
cular patency. This may be due to the higher risk
of restenosis following PTA, especially in the ab-
sence of a stent to provide physical support, which
can lead to elastic recoil and neointimal hyper-
plasia of the vessel. PTAS shows a clear advan-
tage in reducing the risk of further treatment in
the long term. The lower incidence of TLR not only
means that patients experience a longer period
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of symptom relief postoperatively but also reduc-
es the risk and costs associated with further in-
terventions required due to restenosis, thus en-
hancing patient satisfaction with the treatment.'®
From the perspective of long-term management
and improving patient quality of life, reducing
the rate of TLR is an important goal in the treat-
ment of ASO."18

This study has several limitations that should
be considered. Firstly, the sample size was rela-
tively small, which may affect the generalizability
of the results to a broader patient population. Sec-
ondly, the follow-up period of 30 days may not be
sufficient to assess the long-term outcomes and
durability of the PTAS treatment. Additionally,
the study was retrospective in design, which could
introduce selection bias. Furthermore, a lack of
randomization may have led to confounding vari-
ables influencing the outcomes. Lastly, the study
did not account for potential variations in patient
comorbidities and the severity of ASO, which
could impact treatment efficacy and complica-
tion rates. Future studies with larger sample siz-
es, longer follow-up periods, and prospective de-
signs could provide more robust evidence to fur-
ther validate the findings of this study.

CONCLUSIONS The results of this study un-
derscore the significant advantages of PTAS in
the treatment of ASO. These advantages include
better overall efficacy, improved functional in-
dicators, and a reduced incidence of TLR. These
findings provide strong evidence to guide clini-
cal decisions when choosing treatment methods
for patients with lower limb ASO. However, de-
spite the superior treatment outcomes of PTAS,
as compared with PTA, the selection of an ap-
propriate treatment method should still consid-
er the specific circumstances, risks of complica-
tions, and patient preferences.
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