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Abstract: Objective: To explore the role of cinnamyl alcohol foam hardening in ulcer healing, recurrence rate and
secondary effect on patients with varicose veins of lower extremities. Methods: According to the random number
table method, patients with varicose veins of the lower extremities in our hospital were divided into the great sa-
phenous vein high ligation + cinnamyl alcohol foam hardening group (hardening group), including 42 patients; the
great saphenous vein high ligation group (ligation group), with a total of 47 patients. The differences in periopera-
tive indicators, secondary effects, postoperative conditions, pain levels, vascular endothelial function indicators
(CEC, ET-1, NO), clinical efficacy, and recurrence rate of patients were analyzed between the ligation and harden-
ing groups. Results: The treatment outcome of patients in the hardening group was slightly better than that in the
ligation group, but there was no significant difference (x?=0.931, P=0.334). Compared with the ligation group, the
incision length and intraoperative blood loss in the hardening group were significantly reduced (all P<0.001), how-
ever, the operation time was notably increased (P<0.001). Time to get out of bed, ulcer healing time and stays in
the hospital were considerably shorter than those in the ligation group (both P<0.001). After treatment, the visual
analogy scale scores of the two groups were remarkably lower than those before treatment (both P<0.001), and the
pain level in the hardening group was significantly lower than that in the ligation group (P<0.001). Compared with
before treatment, CEC, ET-1 and other indicators in the two groups of patients notably decreased (all P<0.001), and
the values of CEC and ET-1 and other vascular endothelial function indicators in the hardening group were consider-
ably lower than those of ligation group (all P<0.001). The probability of secondary effects in the hardening group
was slightly lower than that in the ligation group, but there was no significant difference (x>=1.253, P=0.210). After
three months of follow-up, the recurrence rate of patients in the hardening group was slightly lower than that in the
ligation group, however, there was no significant difference (x>=1.454, P=0.146). Conclusion: Compared with the
great saphenous vein high ligation method, the combination of cinnamyl alcohol foam hardening and the ligation
demonstrates a better therapeutic effect, which can significantly shorten the incision length, decrease intraopera-
tive blood loss, reduce the pain level of patients, shorten the postoperative stays in the hospital, improve the vascu-
lar endothelial function, and reduce the recurrence rate and secondary effects of patients.
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Introduction

Varicose veins of lower extremities are a com-
mon venous disease in clinical practice, of
which the incidence is relatively high among the
manual labor population. The initial symptom of
this disease is not obvious, which causes it to
be overlooked. However, with the disease pro-
gression, it will gradually develop into lower
extremity edema, darkening of the calf skin,

stasis dermatitis, and chronic ulcers in the late
stage, which are not easy to be cured, and
patients’ activities are also restricted, which
will cause severe and irreversible influence on
patients’ daily work [1, 2]. In clinical practice,
there are many therapeutic strategies for vari-
cose veins of the lower extremities, such as
treatment via elastic bandage, surgery, harden-
ing, and so on. Previously, patients with recur-
rent varicose veins have been treated with
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great saphenous vein high ligation and strip-
ping surgery, which has shown good outcome,
however, the surgical trauma is extensive, and
postoperative recovery is delayed [3]. In recent
years, cinnamyl alcohol foam sclerosant has
been gradually applied in the treatment of this
disease as a minimal invasive approach, which
has obtained some clinical outcomes and re-
ceived more attentions [4]. Currently, the num-
ber of patients treated with great saphenous
vein high ligation and stripping surgery com-
bined with cinnamyl alcohol foam hardening
has gradually increased, however, the clinical
indicators, therapeutic efficacy and secondary
effects via combined treatment and/or single
treatment have not been studied. Therefore,
this study compares the therapeutic effects of
two different treatment strategies, cinnamyl
alcohol foam hardening and great saphenous
vein high ligation in the treatment of varicose
veins of lower extremities.

Materials and methods
General information

According to the random number table method,
89 patients with varicose veins of the lower
extremities (from January 2017 to December
2019 in The First Affiliated Hospital of Shao-
yang University, Shaoyang) were divided into
the great saphenous vein high ligation group
(ligation group), including 47 patients, and the
great saphenous vein high ligation + cinnamyl
foam alcohol hardening group (hardening
group), containing 42 patients. This study
was approved by the Ethics Committee of The
First Affiliated Hospital of Shaoyang Univer-
sity, Shaoyang and all patients signed the
informed consent.

Inclusion and exclusion criteria

Inclusion criteria: (1) patients with superficial
venous swelling, hyperpigmentation and other
clinical symptoms; (2) patients diagnosed with
unilateral varicose veins [5]; (3) patients with
increased diameter of vein, no deep vein th-
rombosis, and smooth blood circulation; (4)
patients informed and agreed to this experi-
ment. Exclusion criteria: (1) patients with deep
vein thrombosis and other venous diseases by
preoperative angiography; (2) patients with var-
icose veins due to malignancies; (3) patients
who could not clearly describe their status; (4)
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patients with sclerosis contraindications or
allergies.

Therapeutic approaches

Ligation group: patients in this group under-
went high ligation of the main great saphenous
vein laid flat on the bed. After local anesthesia,
a small incision of about 0.5 cm was made
from the lower part of the main great saphe-
nous vein of the thigh, 3-5 cm below the inner
side of the knee joint of the patients. Around 1
cm lesion vein at the incision was ligated using
No. 4 silk thread and sutured with No. O silk
thread.

Hardening group: patients in this group were
treated with cinnamyl alcohol foam hardening
on the basis of ligation group patients. The cin-
namyl alcohol (1%) and air were mixed in a ratio
of 1:4 just before the surgery. After high ligation
of the great saphenous vein, lauric alcohol
foam sclerosant (5 mL) was infused into the
trunk of the vein, and the surgical incision was
sutured. Five milliliters of sclerosant was sub-
sequently injected to stop bleeding. Finally,
bleeding was drawn back at each puncture
point, and then 1.2 mL of sclerosant was inject-
ed, by which the total volume of injection was
less than 20 mL, and pressure bandage (elas-
tic bandage) was applied after puncture.

Outcome measures

The main observation indices included evalua-
tion of clinical efficacy, pain level, vascular
endothelial function, and recurrence rate; sec-
ondary observation indicators included periop-
erative indicators, postoperative recovery, and
secondary effects.

Evaluation of clinical efficacy: One week after
the treatment, the clinical efficacy of two
groups of patients was evaluated [6]. Excell-
ent: the clinical symptoms and manifestations
of varicose veins of the lower extremities have
all been improved; good: the clinical symptoms
have generally disappeared; medium: the clini-
cal symptoms have been significantly impro-
ved, the varicose veins have generally disap-
peared; poor: patients’ clinical symptoms have
no obvious changes or have shown signs of
aggravation on the contrary.

Perioperative indicators: During the treatment,
the relevant perioperative indicators (operating
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Table 1. Comparison of general information (X + sd)

This procedure was repeated 4
times to obtain the mean value.

Factors Ligation Hardening X2/t P The endothelin-1 (ET-1) level was
group (n=47) group (n=42) determined by radioimmunoas-

Gender 1.303 0.192 say, and the ET-1 radioimmuno-
Male 31 22 assay kit was purchased from
Female 16 20 Freerunze Biological Co., Ltd.,
Comorbidity China. Basically, the sample was
Hypertension 12 10 0.021 0.883 boiled in PBS for 3 min, and 0.5
Diabetes 11 13 0.167 0.682 mL of 1 mol/L glacial acetic acid
Heart disease 9 8 0059 0.808  Wasadded to prepare a homoge-
Others 15 11 0.061 0.432  Nate- Then, 0.5 mL of 1 mol/L

) sodium hydroxide was added via

Way of working 0.034 0.853 centrifugation at 3,500 r/min for
Sedentariness 15 14 10 min, by which the supernatant
Long station 12 9 for testing was saved. The ET-1
Others 20 19 concentration was measured in
Body mass index (kg/cm?) 20.74+4.09 20.83+4.16 0.102 0.918 plasma and aortic tissue accord-
Course of disease (year) ~ 9.65+3.80 9.64+3.57 0.012 0.989 ing to the instructions. Nitric
Age (vear) 52.0¢2.6  52.7¢3.6 1095 0.276  Oxide (NO) was measured by the

time, incision length, and intraoperative blood
loss) of patients were observed and recorded in
the ligation and hardening groups.

Postoperative recovery: After treatment, the
postoperative conditions of the patients in the
ligation and the hardening groups were record-
ed (time to get out of bed, time to heal ulcers,
and stays in hospital).

Pain level: Upon hospitalization and 72 hours
after the treatment, the visual analogy scale
(VAS) score was applied to compare the pain
level of the ligation and the hardening groups.
The comprehensive score of the VAS was 10,
and the higher the score, the higher the pain
level.

Vascular endothelial function: Upon hospital-
ization and 72 hours after the treatment, fast-
ing venous blood from patients in the ligation
and the hardening groups were routinely col-
lected. The count of endothelial cell (CEC) was
measured by density gradient method. Briefly,
the sample was centrifuged at 1,800 r/min for
15 min, the plasma in upper layer was removed
and the bottom layer was mixed well with phos-
phate buffered saline (PBS). Then, centrifuga-
tion at 1,300 r/min for 5 min was applied, the
supernatant was removed, the lower cell sus-
pension in the blood cell counting well was
titrated, and the number of CECs in 9 large
squares was counted under a light microscope.
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Griess method, by which the
sample was centrifuged at 3,500
r/min for 10 min to obtain 40 pL of superna-
tant, and 160 L of Griess reagent (0.1% naph-
thalene ethylene diamine, 1% sulfonamide and
5% phosphoric acid solution, freshly prepared
before the experiment) was added and then
incubated in a 37°C water bath for 20 min to
measure the absorbance value and quantify
the NO amount.

The occurrence of secondary effects: Twenty-
four hours after the treatment, the occurrence
of secondary effects of patients such as sub-
cutaneous blood stasis, subcutaneous indura-
tion, etc. in the ligation and the hardening
groups were recorded and analyzed.

Recurrence: Follow-up was done after 3 mon-
ths to check the recurrence of patients in the
ligation and hardening groups, during which
the number of recurrences and the recurrence
rate were investigated.

Statistical analysis

The data were processed using SPSS 23.00
statistical software, and the differences re-
garding perioperative indicators, clinical effica-
cy, secondary effects, postoperative general
conditions, vascular endothelial function, re-
currence, and pain in the ligation and harden-
ing groups were analyzed. The quantitative re-
sults were presented by the mean * standard
deviation (X * sd), and the paired t test was
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Table 2. Comparison of clinical efficacy between the ligation and hardening groups (n, %)

Groups Excellent Good

Ligation group (n=47)
Hardening group (n=42)
X2

P

22(46.81) 16 (34.04)
28(66.67) 11(26.19)

Moderate Poor Excellent/good rate
8 (17.02) 1(2.13) 38 (80.85)
3(7.14) 0 (0.00) 39 (92.86)
0.884 0.931
0.346 0.334

Table 3. Comparison of perioperative indices between liga-

the hardening groups (P>0.05; Table

tion and hardening groups (X + sd) 1).
Groups Snair?r:?:) Ielnnctir? i(ocr:n) BIO(OH?LI)OSS Comparison of clinical efficacy
£ between the ligation and hardening
Ligation group (n=47) 43.85+8.76 6.16+1.43 45.73+6.56 groups
Hardening group (n=42) 73.63+10.59 3.08+0.59 23.82+5.48
t 14.350 13.001 16.990 As shown in Table 2, after treatment,
P <0.001 <0.001 <0.001 38 patients in the ligation group we-
re evaluated as excellent and good
treatments, and 9 were demonstrat-
100+ [ Ligation group ed as moderate or poor treatments. In the
g ok @B Hardening group hardening group, 39 patients were evaluated
w® 804 as excellent or good treatments. The number of
% patients with moderate and poor results was
ﬁ 60+ 3. The treatment outcome of patients in the
2 hardening group was slightly better than that in
g 404 Kok the ligation group, but there was no significant
oy 55 difference (x>=0.931, P=0.334; Table 2).
u: -1
o ™ 2 Comparison of perioperative indices between
0- I T . .
ligation and hardening groups
& 2 &
& " & ,
& o &? The results demonstrated that the operation
& & O R . .
& & o°b time, incision length, and intraoperative blood
& . Ey loss were 73.63+10.59 min, 3.08+0.59 cm,
oR @<~°} @}"‘ 23.8245.48 mL and 43.85+8.76 min, 6.16+
A & 1.43 cm, 45.73+6.56 mL in the hardening and
\Q\‘@ ligation groups, respectively. Compared with

Figure 1. Comparison of perioperative indices be-
tween ligation and hardening groups. Compared with
the ligation group, “*P<0.001.

carried out for the comparison between gr-
oups. The counting data were presented as n
(%), and the Chi-square test was utilized for
the comparison between groups. P<0.05 indi-
cated the statistically significant difference.

Results

Comparison of general information between
the ligation and hardening groups

There was no significant difference in terms of
general information between the ligation and
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the ligation group, the incision length and intra-
operative blood loss indices were significantly
lower in the hardening group (both P<0.001;
Table 3 and Figure 1).

Comparison of postoperative recovery of pa-
tients in ligation and hardening groups

The results showed that the postoperative con-
ditions such as the time to get out of bed, ulcer
healing, and hospitalization days were 2.45+
1.21, 31.67+7.86, 9.47+2.45 days and 0.82+
0.09, 19.33+3.35, 5.15+1.08 days in the
hardening and ligation groups, respectively.
The general postoperative conditions of the
patients in the hardening group were notably
better than those in the ligation group (all
P<0.001; Table 4 and Figure 2).
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Table 4. Comparison of postoperative recovery of patients in

ligation and hardening groups (X * sd)

CEC and ET-1 levels of the two
groups of patients were signifi-

Groups outofbed (d)  time (d)

Time to get  Ulcer healing Hospitalization

cantly decreased (P<0.001), and

Ligation group (n=47) 2.45+1.21 31.67+7.86
Hardening group (n=42) 0.82+0.09 19.33+3.35
t 8.703 9.433
P <0.001 <0.001

days (d) the vascular endothelial function
9.47+2.45 indices such as CEC and ET-1 in
5.15+1.08 the hardening group were consid-
10.540 erably lower than those in the liga-
<0.001 tion group (P<0.001; Table 6 and
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Figure 2. Comparison of postoperative recovery of
patients in ligation and hardening groups. Compared
with the ligation group, “"P<0.001.

Comparison of VAS scores between ligation
and hardening groups

It can be seen from Table 5 that the pain
scores of the patients in the ligation and hard-
ening groups before treatment were 6.58+
1.05 and 6.62+1.11, respectively, with a sm-
all and insignificant difference (t=0.174, P=
0.861). After treatment, the scores of the two
groups were 4.64+1.65 and 2.32+0.89, all sig-
nificantly lower compared with those before
treatment (all P<0.001), and the pain level of
patients in the hardening group was remark-
ably lower than that in the ligation group
(P<0.001; Table 5 and Figure 3).

Comparison of vascular endothelial function
indices between ligation and hardening group

The results revealed that the levels of CEC, ET-1
and other indicators of the ligation group and
hardening groups before treatment were slight-
ly different (all P>0.05). After treatment, the
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Figure 4).

Comparison of secondary effects between
patients in ligation and hardening groups

Table 7 demonstrated that a total of 8 patients
in the ligation group had secondary effects,
accounting for 17.02%, and a total of 3 patients
in the hardening group showed secondary
effects, accounting for 7.14%. The incidence of
secondary effects in the hardening group was
slightly lower than that in the ligation group, but
there was no significant difference (x>=1.253,
P=0.210; Table 7).

Comparison of recurrence rate between liga-
tion and hardening groups

After three months of follow-up, the results
showed that there were 5 patients with lower
extremity varicose veins in the ligation group,
and the recurrence rate was 10.64%, while the
hardening group had 1 patient with lower ex-
tremity varicose veins, and the recurrence rate
was 2.38%. The recurrence rate of patients in
the hardening group was slightly lower than
that in the ligation group, but there was no sig-
nificant difference (x?=1.454, P=0.1406).

Discussion

Varicose vein of the lower extremities is a com-
mon venous disease occurred in lower limbs,
affecting approximately 50% of adults. If not
treated in time, it will cause great impact on
the patients, possibly leading to thrombotic
superficial phlebitis and venous ulcers. At the
same time, this disease is characterized by a
high recurrence rate that impedes the treat-
ment after relapse [7]. Studies have shown that
there are many causes of the disease. After
the occurrence of varicose veins in the lower
extremities, it can result in excessive increase
of total blood volume, heaviness and swelling
in the lower extremities, slowing down the
venous blood flow, prolonging blood circulation
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Table 5. Comparison of VAS scores between ligation and hard-

ening groups (X + sd)

the lower extremities. However,
the operation of this approach can

Before After

Groups treatment  treatment

easily cause large injuries. In addi-
P tion, the relatively long incision sig-

Ligation group (n=47)

t 0.174 8.115
P 0.861 <0.001

6.58+1.05 4.64+1.65 6.800
Hardening group (n=42) 6.62+1.11 2.32+0.89 19.590 <0.001

<0.001 nificantly increases blood loss and
pain in patients, which is not ben-
eficial for postoperative recovery.
Meanwhile, residual communicat-

Note: VAS: visual analogy scale.
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Figure 3. Comparison of VAS scores between ligation
and hardening groups. Compared with the ligation
group after treatment, “*“P<0.001; compared with
the same group before treatment, ###P<0.001. VAS:
visual analogy scale.

time to a large extent, and ultimately pathologi-
cal changes in terms of the nutrition of the
lower extremities and the skin and soft tissues,
which could cause venous inflammation or
thrombosis and may also be accompanied by
symptoms such as eczema, skin itching, etc.,
requiring timely surgical treatment [8]. How-
ever, some patients demonstrate the recur-
rence of this disease after treatment. Related
statistical analyses have shown that the post-
operative recurrence rate of patients with
superficial varicose veins of lower extremities
is as high as 21%, which greatly hinders the
treatment. Therefore, more reasonable and
effective treatment strategies to optimize the
surgery and reduce the recurrence rate are of
concerns in the clinical practice.

Great saphenous vein high ligation is a tradi-
tional clinical method with curative effects for
the treatment of patients with varicose veins of
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ing veins can increase the risk of
disease recurrence [9]. The results
in this paper demonstrate that the
treatment efficacy in the hardening group is
slightly better than that of the ligation group;
the perioperative indices of patients in the
hardening group are significantly lower than
those in the ligation group; and the postopera-
tive recovery of patients in the hardening group
is significantly better than that in the ligation
group. Before treatment, the pain score, CEC,
ET-1 and other vascular endothelial function
indicators of patients in the ligation and the
hardening groups were similar, however, after
treatment, the pain level of patients in the hard-
ening group was significantly lower than that of
the ligation group. After treatment, the CEC and
ET-1 indices of the two groups of patients were
significantly decreased, and compared with the
hardening group, the CEC and ET-1 indices of
the hardening group were considerably lower
than those of the ligation group; the incidence
and recurrence rate of secondary effects in the
hardening group are slightly lower than those in
the ligation group. Studies have shown that cin-
namyl alcohol foam sclerosant is a hardening
treatment approach, among which cinnamyl
alcohol is a membrane active compound that
mainly functions on the membrane lipids of epi-
dermal cells and induces venous endothelial
damage, thereby causing vascular endothelial
cells to fall off, which accelerates thrombosis,
and blocks blood vessels [10]. The cinnamyl
alcohol foam sclerosant mainly mixes a right
amount of air with cinnamyl alcohol to produce
micro-foam and to play a gas embolism effect.
At the same time, it has no effect on blood flow
movement and does not damage skin cells.
Studies have illustrated that the disease condi-
tion of patients with great saphenous veins
undergoing high ligation of the main trunk of
the veins was under control. After the surgery,
patients who have been injected with cinnamyl
alcohol foam sclerosant have shown a signifi-
cantly faster recovery rate, and postoperative
complications are significantly reduced, which
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Table 6. Comparison of vascular endothelial function indices between

ligation and hardening group (X £ sd)

municating veins of pati-
ents with varicose veins,

Time CEC (cells/L)

ET-1 (ng/L)  NO (umol/L)

by which the curative ef-

Before treatment
Ligation group (n=47)

t 0.031
P 0.974
After treatment

Ligation group (n=47)  3951.02+652.13%** 49.35+6.51%* (0.87+0.21%
Hardening group (n=42) 1245.05+241.32%# 21.05+4.48%## (0.49+0.11%#*

t 25.370
P <0.001

6789.25+1975.33 75.14+10.25 1.17+0.34
Hardening group (n=42) 6802.14+1876.34 75.68+9.68 1.16+0.35

fect is accurate and the
operation is simple, whi-
ch blocks the abnormal
blood flow on the ulcer
0.136 surface, improves the
0.891 patients’ clinical symp-
toms, and effectively pre-
vents the occurrence of
deep vein thrombosis
10.510 [19]. Shan et al. have

<0.001 demonstrated that ultra-

Note: CEC: count of endothelial cell; ET-1: endothelin-1; NO: Nitric oxide. ##P<0.001,

compared with the same group before treatment.

indicates that this therapeutic approach has a
decent effect on varicose veins [11, 12]. Clini-
cal data have suggested that the use of cin-
namyl alcohol foam sclerosant can promote
the occlusion of the great saphenous vein in
patients with varicose veins of the lower
extremities, thereby effectively reducing the
degree of surgical trauma and intraoperative
blood loss, and helping to accelerate the post-
operative recovery process [13, 14]. Studies
have shown that cinnamyl alcohol foam scle-
rosant can effectively inhibit the development
of varicose veins and has a certain promoting
effect on the treatment of varicose veins of the
lower extremities to reduce the recovery time
of patients after surgery [15]. Studies have also
reported that the great saphenous vein high
ligation can avoid the occurrence of femoral
saphenous vein valve insufficiency, and the
combination of cinnamyl alcohol foam scle-
rosant can significantly reduce the risk of recur-
rence, effectively prevent the foam cinnamyl
from returning to the deep veins, and avoid the
entry of thrombus femoral vein to prevent com-
plications such as pulmonary embolism [16,
17]. Chen et al. have shown that the use of cin-
namyl alcohol foam hardening has a significant
therapeutic effect in patients with varicose
veins. The trauma and the impact on the
patients are minor, which could significantly
reduce blood loss and shorten the surgery and
the length of incision. Additionally, the postop-
erative recovery is faster and the therapeutic
effect is reliable, without severe postoperative
complications such as obvious scars [18]. Zhu
et al. have shown that ligation combined with
foam hardening can completely ligate the com-
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sound-guided foam hard-
ening treatment can sig-
nificantly improve clinical
effectiveness, significant-
ly improve vascular endothelial function, and
have revealed a better prognosis [20]. Zhang
et al. have investigated that intracavitary laser
combined with foam hardening could improve
the treatment of varicose veins of lower ex-
tremity, reduce complications, and improve the
patients’ blood hypercoagulability and vascu-
lar endothelial function [21]. Zhe et al. have
shown that patients with varicose veins in the
lower extremities have vascular endothelial
cell damage, and the changes of CEC, ET-1 and
NO values in peripheral blood before and after
laser surgery contribute to the evaluation of
clinical efficacy [22]. Li et al. have suggested
that the use of acupuncture to treat varicose
veins of the lower extremities can effectively
improve blood rheology, endothelial cell func-
tion, and the quality of life [23].

There are some caveats in this study. Due to
the budget, a comprehensive physical exami-
nation was not performed on all participants. It
cannot be ruled out that other factors such as
changes in the level of vascular endothelial
function caused by other diseases could also
contribute to the results. Due to the short peri-
od of time, the number of patients with vari-
cose veins of the lower extremities in this hos-
pital was small, and the number of selected
trials was not enough (a larger number of trials
should be included for the comparison of sec-
ondary effects), which may lead to the result
bias. Fewer treatment methods were applied in
our research, which makes it impossible to
compare the results in parallel. Other strate-
gies such as percutaneous continuous circular
suture of superficial vein, intracavitary laser,

Int J Clin Exp Med 2021;14(2):1007-1015



Cinnamyl alcohol foam hardening in varicose veins of lower extremities

w
@]

A [ Ligation group
80001 W@ Hardening group 100+

[ Ligation group
Wl Hardening group
&

I ﬁ
& .§°&

-~

2 2 \a
o8 & & &
o K o 4

& & ¥

[ Ligation group
W@ Hardening group

6000 801
- 601
. - 40-
2000 s 20
o .
&

&

&

"

-
n
)

-
o
1

CEC level (pcsiL)
8
8

ET-1 level (ng/L)

| he
F'ﬁ ;

NO level (pmoliL)
o o
> o

o

g 3
3@ K

Figure 4. Comparison of vascular endothelial function indices between ligation and hardening group. A. Comparison
of CEC levels in the two groups of patients. B. Comparison of ET-1 levels in the two groups of patients. C. Comparison
of NO levels in the two groups of patients. Compared with the ligation group after treatment, “*“P<0.001; compared
with the same group before treatment, *##P<0.001. CEC: count of endothelial cell; ET-1: endothelin-1; NO: Nitric
oxide.

Table 7. Comparison of secondary effects between patients in ligation and hardening groups (n, %)

Numbness of Subcutaneous  Subcutaneous

Groups lower limbs Skin pigmentation stasis induration Incidence
Ligation group (n=47) 2 (4.26) 3(6.38) 2 (4.26) 1(2.13) 8 (17.02)
Hardening group (n=42) 0 (0.00) 2 (4.76) 1(2.38) 0 (0.00) 3(7.14)
X2 1.753 0.098 0.223 0.884 1.253
P 0.185 0.753 0.636 0.346 0.210

etc. can be considered in the future studies,
which could provide more comprehensive ex-
perimental support for the treatment of pati-
ents with varicose veins of lower extremities.

In conclusion, compared with the great saphe-
nous vein high ligation method, the combina-
tion of the cinnamyl alcohol foam hardening
and ligation has a better therapeutic effect,
which can significantly shorten the incision
length, decrease intraoperative blood loss, re-
duce the pain level of patients, shorten the
postoperative hospital stays, improve the vas-
cular endothelial function, and reduce the re-
currence rate and secondary effects of pati-
ents.
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