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Abstract
BACKGROUND
Through significant advances in the treatment of peripheral arterial occlusive disease, acute ischemia of the lower extremity is still associated with significant morbidity, limb threat and mortality. The two main causes of acute ischemia in lower extremities are arterial embolism and atherosclerotic arteries. Timely recognition and treatment of acute limb ischemia in emergency situations is essential in order to minimize the duration of ischemia.

AIM
To investigate the application effect of angiojet thrombolysis in the treatment of acute lower extremity arterial embolization.

METHODS
Sixty-two patients with acute lower extremity arterial embolization admitted to our hospital from May 2018 to May 2020 were selected. Among them, the observation group (twenty-eight cases) had received angiojet thrombolysis, and the control group (thirty-four cases) had received femoral artery incision and thrombectomy. After thrombus clearance, significant residual stenosis of the lumen was combined with balloon dilation and/or stent implantation. When the thrombus removal was not satisfactory, catheter-directed thrombolysis was performed. The incidence of postoperative complications, recurrence rate and recovery of the two groups were compared. 

RESULTS
There were no significant differences in postoperative recurrence (target vessel reconstruction rate), anklebrachial index and the incidence of postoperative complications between the two groups (P > 0.05); there were statistically significant differences in postoperative pain score and postoperative rehabilitation between the two groups (P < 0.05). 

CONCLUSION
The application of angiojet in the treatment of acute lower limb artery thromboembolism disease is safe and effective, minimally invasive, quicker recovery after operation, less postoperative complications, which is more suitable for the treatment of femoral popliteal arterial thromboembolism lesions. If the thrombus removal is not satisfactory, the combination of coronary artery aspiration catheter and catheterized directed thrombolysis can be used. Balloon dilation and stent implantation can be considered for obvious lumen stenosis.
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Core Tip: Acute lower extremity arterial embolism is a common clinical emergency. It has the characteristics of rapid onset and rapid development. If left untreated, irreversible damage to limb tissue can occur within hours. Therefore, the key to the treatment of acute lower extremity arterial embolism is to seize the time and implement effective treatment plan is of great significance. Angiojet thrombectomy is a minimally invasive technique to remove thrombectomy through percutaneous insertion of catheters. The objective of this study was to investigate the application effect of angiojet thrombectomy in the treatment of acute lower extremity arterial embolization.

INTRODUCTION
Acute lower extremity arterial embolism is a common clinical emergency. It has the characteristics of acute onset and rapid development; if treatment is not pursued in time, within hours, it can cause irreversible damage to limb tissue, even threatening life and reducing the quality of life[1,2]. Therefore, the key to the treatment of acute lower extremity arterial embolism is to pursue treatment in a timely manner and implement an effective treatment plan, which is of great significance to reduce the amputation rate and mortality. At present, the main clinical methods for acute lower extremity arterial embolization include femoral artery incision and thrombectomy and catheter-directed thrombolysis. Among them, femoral artery incision and thrombectomy can quickly and partially restore the lower limb arterial blood supply, which can effectively reduce the incidence of amputation in patients. However, it has disadvantages such as the high amount of thrombectomy trauma, large reperfusion injury reaction, high risk of general anaesthesia, and a long operation time[3,4]. Angiojet thrombectomy is a minimally invasive technique for thrombectomy by percutaneous insertion of a thrombectomy catheter. This study intends to investigate the application effect of angiojet thrombectomy in the treatment of acute lower extremity arterial embolization.

MATERIALS AND METHODS
General information
A total of sixty-two patients with acute lower extremity arterial embolization who were treated in our hospital from May 2018 to May 2020 were selected as the research subjects, including thirty-eight males and twenty-four females aged 55 to 83 years, with an average age of 69.52 ± 7.45 years, a disease duration from 2.67 to 64.17 h, an average disease duration (13.22 ± 10.85) h, a preoperative ankle brachial index (ABI) from 0.21 to 0.46, an average ABI of (0.33 ± 0.06), a body mass index (BMI) from 18.10 to 24.62 and average BMI of (21.87 ± 1.91) (Table 1). The inclusion criteria: (1) The diagnosis of acute lower extremity arterial embolism is clear, that is, the patient had sudden symptoms of pain, paraesthesia, paralysis, pulselessness and pallor in the affected limb, and the acute lower extremity artery embolism is confirmed by computed tomography examination and d-dimer that is significantly increased; (2) Clinical classification of lower extremity ischaemia: Rutherford grade 3 or lower; (3) The patients and their families gave informed consent and signed the informed consent. The exclusion criteria: (1) Patients with immune system diseases such as thromboangiitis obliterans; (2) Patients with a recent history of active bleeding; (3) Irreversible necrosis that occurred in the affected limb of the patient, and amputation is inevitable; (4) Patients with contraindications to anticoagulation and antiplatelet medications; (5) Those with severe liver, kidney, and cardiac insufficiency who cannot tolerate surgery; and (6) Patients and their families who refuse to sign the informed consent. Sixty-two patients were divided into an observation group (twenty-eight cases) and a control group (thirty-four cases) according to the random number table method. The observation group included seventeen males and eleven females, aged 55 to 83 years, with an average age of 69.00 ± 7.29 years; the preoperative ABI ranged from 0.21 to 0.46, with an average ABI of 0.33 ± 0.05; and the BMI ranged from 18.19 to 24.62, with an average BMI of 21.97 ± 1.88. The disease duration ranged from 2.65 to 64.12 h, and the average disease duration was 13.21 ± 10.84 h (Table 2). There were fourteen patients with smoking, eleven patients with hypertension, ten patients with diabetes mellitus, nine patients with hyperlipidaemia, nine patients with coronary heart disease, and twenty-two patients with atrial fibrillation. The control group consisted of twenty-one males and thirteen females, aged 57 to 81 years, with an average age of 69.94 ± 7.66 years; the preoperative ABI ranged from 0.21 to 0.46, with an average ABI of 0.33 ± 0.06; and the BMI ranged from 18.10 to 24.59, with an average BMI of 21.79 ± 1.97. The disease duration ranged from 2.70 to 63.93 h, and the average disease duration was 13.25 ± 10.87 h (Table 2). There were eighteen patients with smoking, fourteen patients with hypertension, fifteen patients with diabetes, eleven patients with hyperlipidaemia, twelve patients with coronary heart disease, and twenty-six patients with atrial fibrillation. There was no significant difference in the general data between the two groups (P > 0.05) (Table 2 and 3), and the data was comparable. This study was approved by the hospital ethics committee, and all patients and their families signed informed consent forms.、

Research methods
Surgical methods: All patients in the observation group had undergone angiojet thrombectomy. After satisfactory local anaesthesia, angiography confirmed that the puncture was located in the common femoral artery. High-pressure angiography was performed to confirm the location and length of the lesion, the patency of the deep femoral artery, the superficial femoral artery and the condition of the subknee outflow tract. After systemic heparinization, according to different conditions, an appropriate guide wire was selected, a single curved catheter was used to open the occluded segment, and an angiojet thrombus aspiration catheter was introduced for thrombus aspiration. The risk of distal embolism should be minimized during aspiration. If there was residual local stenosis, balloon dilation could be combined, and stent placement could be performed if necessary. If distal embolism occurred, a six-French guiding catheter could be introduced into the femoral popliteal segment for local aspiration; if embolism occurred in the anterior tibial artery, posterior tibial artery or peroneal artery, a four-French angiojet thrombus aspiration catheter or coronary thrombus aspiration catheter could be combined.
All patients in the control group underwent femoral artery incision and thrombectomy. After general anaesthesia was induced, a longitudinal incision was made in the ipsilateral groin, approximately 7 cm-10 cm long, the skin and subcutaneous tissue were incised layer by layer, and the femoral artery was exposed. The common femoral artery, superficial femoral artery, and deep femoral artery were dissociated and cuffed. After systemic heparinization, the common femoral artery was transversely incised. According to the different embolization sites, different diameters of fogarty catheters were used for thrombectomy. If thrombectomy of the inferior knee artery is performed, attention should be given to the catheter guide wire and true lumen opening. Similarly, if there was residual local stenosis, balloon dilation could be combined, and stenting could be performed if necessary.
Before the end of the operation, the blood flow velocity and thrombus load were judged by angiography in both groups.
The control group was given prophylactic anti-infective therapy (within 30 min before surgery), and both groups were given vasodilator and anticoagulant therapy after surgery. Among them, the antiplatelet drug was bayaspirin or clopidogrel, and the anticoagulant drug was warfarin or rivaroxaban. The specific medication plan, time and dosage were determined according to the patient's comprehensive condition.

Observation indicators
Both groups were followed up for twenty months. The observation indicators included: (1) Amputation, death and other prognoses of the two groups after the operation; (2) The curative effect of the two groups. For the postoperative curative effect analysis, the Coley criterion was adopted: (I) Recovery: The distal limb pulse after treatment returned to normal, with no muscle and skin necrosis and no sensorimotor disturbance; (II) Good: The distal limb pulse was weaker than that of the contralateral side, and the symptoms disappeared; (III) Fair: After treatment, the blood supply of the distal limb was partially restored but compensatory; (IV) Poor: After the treatment, the artery of the distal limb was not patent, which was compensated by collateral vessels, and the symptoms of ischaemia were still present; and (V) Amputation and death (total effective rate = (number of cured cases + number of good cases + number of normal cases)/total number of cases × 100%); (3) The changes in ankle brachial index (ABI) values were evaluated in the two groups, and the changes in ABI values before and after surgery were taken as the judgement standard; (4) The postoperative recurrence of the two groups was evaluated, and the second operation was taken as the standard; (5) The postoperative rehabilitation conditions of the two groups, were compared including pain score (the pain score standard was evaluated by the Numerical Rating Scale (NRS) III), time to get out of bed, operation time, and postoperative hospital stay; and (6) The postoperative complications between the two groups, including ischaemia‒reperfusion injury syndrome, puncture site/incision infection, lymphatic leakage, distal embolism, haemoglobinuria, haemorrhage and haematoma formation, were compared.

Statistical methods
Data processing had used SPSS 22.0 software. Measurement data were expressed as mean ± standard deviation (mean ± SD), and t-test was used for pairwise comparison. The enumeration data were expressed in the form of percentage (%), and the χ2 test was used for analysis. P < 0.05 was considered statistically significant.

RESULTS
Comparison of the total effective rate between the two groups
Compared with the control group (97.06%), the total effective rate of the observation group (100.00%) was not significantly different (P > 0.05). Two patients in both groups received catheterized directed thrombolysis (CDT) treatment, and postoperative thrombus removal and lumen opening were satisfactory. In the control group, two patients with distal arterial embolization were treated with a 3-french fogarty catheter. In the observation group, four patients had distal artery embolization during the operation, and a coronary artery suction catheter was used to aspirate the thrombus. Postoperative thrombus removal and lumen opening were satisfactory. Twenty-one patients in the control group were treated with balloon dilation (percutaneous endovascular angioplasty (PTA), and 18 patients in the observation group were treated with balloon dilation. The lumen opening was satisfactory, and there was no significant difference in the above results (P > 0.05) (Table 4). Twenty-eight patients underwent thrombus aspiration, the aspiration time ranged from 105 to 234 s, and the operation success rate was 100%. Postoperative angiography was used to evaluate the thrombus clearance rate (Figure 1).

Comparison of pain scores, ABI differences of preoperative and postoperative, and surgical indicators between the two groups
The pain score, operation time, time to get out of bed, and postoperative hospital stay in the observation group were all lower than those in the control group, and the differences were statistically significant (P < 0.05) (Table 5).

Comparison of postoperative complication rates and recurrence rates between the two groups
There was no significant difference in postoperative puncture site infection, haemorrhage, haematoma, lymphatic leakage, distal embolism, haemoglobinuria, or recurrence rate between the two groups (P > 0.05). However, the incidence of puncture site infection, bleeding, haematoma and lymphatic leakage in the observation group was 0, which was significantly lower than that in the control group. The statistically insignificant difference between the two groups may be related to the insufficient sample size. The number of patients with ischaemia‒reperfusion injury syndrome and postoperative complications in the observation group was significantly lower than that in the control group (P < 0.05), and the postoperative reperfusion injury in the observation group was significantly lighter than that in the control group (Table 6). 

Comparison of survival between the two groups
In the observation group, one patient (3.60%) died after the operation due to multiple organ failure; one patient (2.90%) in the control group died due to natural death, and there was no significant difference in mortality between the two groups (P > 0.05). The survival time of the observation group was 76.18 ± 2.51 wk and that of the control group was 77.32 ± 2.06 wk, and there was no significant difference in the survival time between the two groups (P > 0.05) (Tables 7 and 8). The survival curves of the two groups are shown in Figure 2.

DISCUSSION
The risk of amputation with acute lower limb ischaemia is between 15% and 30%, and the perioperative morbidity and mortality are high[5]. Acute lower limb ischaemia mainly includes acute arterial thrombosis based on lower limb arteriosclerotic occlusive disease, lower limb artery embolism, and acute lower limb artery thrombosis of an unknown cause. It is important to distinguish these conditions because the treatment and prognosis are different[6]. Embolic disease is characterized by the presence of a foreign body (embolus) that partially or completely occludes the vascular lumen. Previously thought to be the cause of rheumatic heart disease, the majority of acute lower extremity arterial embolisms (60%) are now thought to be associated with atrial fibrillation or mural thrombosis after myocardial infarction and, rarely, an embolus from valvular growth or atrial myxoma[7]. Aneurysms may also produce emboli, so the abdomen and popliteal fossa should be palpated carefully, and atherosclerosis may also cause distal emboli upon plaque rupture[8]. Hypertension, diabetes, and hyperlipidaemia can all induce the formation of cardiovascular plaques and increase the risk of thrombosis[3,9]. Coronary heart disease is either an incomplete or a complete blockage of the cardiovascular system caused by the formation of plaques in the coronary arteries. If the plaques rupture, thrombosis may occur[10]. Atrial fibrillation can lead to blood pooling in the atrium, thereby forming a thrombus, and atrial fibrillation can easily lead to thrombus shedding[11]. Currently, the majority of acute lower extremity ischaemia (approximately 70%) is caused by arterial thrombosis, which usually occurs in the presence of preexisting vascular disease and is common in patients with diabetes[12].
Traditional arterial incision and fogarty catheter thrombectomy are very effective in the treatment of acute arterial embolization of the lower extremities, especially in cases involving a single large blood vessel. However, in some cases, such as the presence of sclerotic occlusive lesions in lower extremity arterioles or peripheral artery lesions, the early clinical results are still unsatisfactory, which may be related to the existence of potential stenosis occlusive lesions. Even secondary vascular injuries by fogarty balloon catheters may limit clinical success[13]. Diabetic patients are generally at higher risk for severe peripheral arterial disease in the lower infra-knee artery and are at higher risk for poor outcomes after thrombectomy using the fogarty balloon catheter. The arterial walls of diabetic patients are fragile, prone to spasms, and severely calcified, so fogarty catheters are difficult to pass through and reach the target vessel. In these cases, bypass surgery may be used as the primary option or as a second-line treatment when thromboembolic resection fails[14]. However, conventional arteriotomy and fogarty catheter thrombectomy or bypass surgery usually have a longer anaesthesia duration, higher surgical risk, more severe trauma, higher rates of thrombus retention, and higher rates of thrombus recurrence[15]. In addition, the disadvantages of open surgery include scarring of the incision, difficulty in reoperation with femoral artery dissection, increased likelihood of lymphatic leakage, incision infection, and inability of the catheter to pass through the sclerosis to occlude the diseased artery. CDT is becoming accepted for acute limb ischaemia. Based on the available clinical evidence, CDT achieves the same outcomes as open surgery in terms of the limb salvage rate and target lesion opening rate. Compared with open surgery, CDT has the advantages of less trauma and a faster recovery time. However, patients with acute limb ischaemia tend to be older, have comorbidities and have a high risk of bleeding. Therefore, due to the strict requirements of CDT, this method is only suitable for a small number of patients. In addition, thrombolysis can cause bleeding, especially fatal cerebral haemorrhage[16]. In recent years, the application of percutaneous mechanical thrombectomy in the treatment of acute limb ischaemia has shown many advantages; it is a minimally invasive endovascular treatment, can be used for rapid thrombectomy, and requires lower doses or no thrombolytic drugs; all of these factors indicate that it has better application prospects[17].
AngioJet is an effective mechanical thrombectomy device for removing thrombi, restoring and maintaining arterial patency and alleviating symptoms and can shorten the time of special bed care for patients with severe conditions[18]. Some domestic scholars believe that it is not necessary to use the spraying mode first but directly use the suction mode[19]; however, foreign researchers believe that spraying combined with the suction mode can achieve a better thrombolysis effect[20]. Angiojet is a hemolytic thrombectomy device that may cause hemoglobinemia and haemoglobinuria when patients are repeatedly operated on, and this occurs mainly in patients with renal insufficiency[21]. It is recommended to rehydrate patients with isotonic saline during and after surgery and alkalize urine with sodium bicarbonate. AngioJet thrombus aspiration has been applied in different diseases, including acute thrombosis and stent thrombosis, and the success rate of effective intraoperative blood flow recovery is between 60% and 90%[22]. The PEARL clinical study reported the results of mechanical thrombolysis with rheological drugs in the treatment of acute lower extremity ischaemia. The operation was successful in 83% of the 283 patients, and half of the operations were completed without the need for assisted CDT. At twenty months of follow-up, the amputation-free survival and mortality were 81% and 91%, respectively, 91% of the patients were free from bleeding requiring blood transfusion, and 95% of the patients were free from renal failure. A subgroup analysis showed that patients without subknee artery disease and patients without CDT who underwent haemolytic thrombectomy had a better prognosis[23]. In addition to the abovementioned intravascular haemolysis and acute renal insufficiency, a series of complications related to the mechanism of action of this system may occur, including vascular injury and acute embolization, stent collapse during thrombectomy, and distal embolization[24]. There may be embolism in the distal arteries after angiojet thrombectomy and thrombolysis. If the distal main artery is embolized, the 4-french angiojet catheter can be exchanged, and PTA can be used to address the distal arterial embolism. If the residual stenosis is mainly from an old thrombus due to arteriosclerosis or embolization, PTA and stent implantation should be performed; if the residual stenosis is mainly residual fresh thrombus, thrombus aspiration can be performed again. If it is invalid, CDT therapy can be performed.
In this study, angiojet thrombectomy and arterial incision thrombectomy were compared in terms of surgical efficacy, operation-related indicators, postoperative rehabilitation, postoperative complications, embolism recurrence and other aspects to explore the clinical application value of angiojet thrombectomy and provide a reference for follow-up treatment and recurrence prevention. The results of this study showed that there was no significant difference between angiojet thrombectomy and arteriotomy thrombectomy in terms of overall efficacy and postoperative embolism recurrence. In addition, compared with arterial incision and thrombectomy, angiojet thrombectomy significantly reduced the operation time, reduced postoperative pain, shortened patients' time to get out of bed and stay in hospital, and reduced the incidence of postoperative complications, which was conducive to postoperative recovery, early discharge and improvement of postoperative quality of life. In this study, 8 patients in the observation group were treated with PTA and/or stent implantation during the operation, and all patients achieved good therapeutic effects.
In conclusion, angiojet thrombectomy is a safe and effective means for the treatment of acute lower extremity arterial embolism, and it effectively reduces the operation time, postoperative pain and postoperative complication rate and speeds up the postoperative recovery.

CONCLUSION
In conclusion, angiojet thrombectomy is a safe and effective means for the treatment of acute lower extremity arterial embolism, which effectively reduces operation time, postoperative pain and postoperative complication rate and speeds up postoperative recovery. Stenosis or residual thrombus (which cannot be aspirated), can be combined with PTA and/or stenting. This study is a retrospective study with a small number of cases and a short follow-up time. The clinical application and utility of angiojet thrombectomy is limited. Therefore, a larger sample size is needed to evaluate the relevant risk factors and more clinical experience. In addition, prospective clinical studies are needed to accumulate experience and improve techniques to better grasp indications.

ARTICLE HIGHLIGHTS
Research background
Acute lower extremity arterial embolism is a clinical emergency, if not treated in time, easy to lead to limb ischemia necrosis, eventually amputation, serious damage to the physical and mental health of the patient.

Research motivation
In the past, the effect of conventional drug thrombolytic therapy was slow and limited, and the optimal treatment time was easily delayed. Timely treatment of acute limb ischemia is essential to minimize the duration of ischemia. 

Research objectives
To investigate the effect of angiojet in acute lower extremity arterial embolization

Research methods
Through the collection and analysis of patients with acute lower limb artery embolization admitted to our hospital from May 2018 to May 2020, the postoperative complication rate, recurrence rate and recovery of the two groups of patients who underwent vascular injection thrombolysis and femoral artery incision thrombolysis were compared.

Research results
There were no significant differences in postoperative recurrence, anklebrachial index and the incidence of postoperative complications between the two groups; there were statistically significant differences in postoperative pain score and postoperative rehabilitation between the two groups.

Research conclusions
It is safe and effective that the application of angiojet in the treatment of acute lower extremity arterial thromboembolism.

Research perspectives
Prospective studies should be conducted to expand the sample size and extend follow-up time to assess related risk factors and summarize more clinical experience, so as to accumulate experience, improve techniques and better grasp indications.
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Figure Legends
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Figure 1 Intraoperative angiography A: Superficial femoral artery preoperative angiography; B: Postoperative superficial femoral artery angiography; C: Preoperative subpatellar arteriography; D: Postoperative angiography of inferior knee artery.
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Figure 2 The survival curves of the two groups.


[bookmark: _Hlk130065640]
Table 1 Basic data of enrolled patients (n, %, mean ± SD)
	[bookmark: _Hlk130030700][bookmark: _Hlk130055485]Groups
	Gender (male)
	Gender (female)
	Age (yr)
	BMI
	Pre-operation ABI
	Course of disease (h)

	enrolled patients (n = 62)
	38 (61%)
	24 (39%)
	55-83 (69.52 ± 7.45)
	[bookmark: _Hlk130065513]18.10-24.62 (21.87 ± 1.91)
	[bookmark: _Hlk130065282][bookmark: OLE_LINK5]0.21-0.46 (0.33 ± 0.06)

	2.67-64.17 (13.22 ± 10.85)


BMI: Body mass index.

Table 2 Comparison of age, pre-operation, body mass index and course of disease between the two groups (n, mean ± SD)
	Groups
	Age (yr)
	Pre-operation ABI
	BMI
	Course of disease (h)

	Control group (n = 34)
	57-81 (69.94 ± 7.66)
	0.21-0.46 (0.34 ± 0.06)
	18.10-24.59 (21.79 ± 1.97)
	2.70-63.93 (13.25±10.87)

	 Observation group (n = 28)
	55-83 (69.00 ± 7.29)
	0.21-0.46 (0.33 ± 0.05)
	18.19-24.62 (21.97 ± 1.88)
	2.65-64.12 (13.21 ± 10.84)

	t value
	0.059
	0.538
	0.381
	0.015

	P value
	0.956
	0.592
	0.705
	0.989


ABI: Ankle brachial index; BMI: Body mass index.




Table 3 Comparison of gender difference between the two groups, n (%)
	Groups
	Control group (n = 34)
	Observation group (n = 28)
	χ2 value
	P value

	Gender (male)
	21 (62) 
	17 (61)
	0.007
	0.932

	Gender (female)
	13 (38)
	11 (39)
	
	




Table 4 Comparison of efficacy between the two groups, n (%)
	Groups
	Recovery
	Good
	Fair 
	Poor
	Amputa-tion /death
	Total effective rate

	Control group (n = 34)
	18 (52.94)
	10 (29.41)
	5 (14.71)
	1 (2.94)
	0 (0)
	33 (97.06)

	Observation group (n = 28)
	16 (57.14)
	8 (28.57)
	4 (14.29)
	0 (0.00)
	 0 (0)
	28 (100.00)

	χ2 value
	
	
	
	
	
	0.837

	P value
	
	
	
	
	
	0.360







Table 5 Comparison of surgical indicators between the two groups (n, mean ± SD)
	Group
	Pain score (point)
	ABI difference before and after operation
	Operation time (h)
	Time to get out of bed (h)
	Hospital stay (d)

	Control group (n = 34)
	3.97 ± 0.94
	0.59 ± 0.13
	3.51 ± 0.45
	25.18 ± 1.77
	8.04 ± 0.75

	Observation group (n = 28)
	1.71 ± 0.71
	0.56 ± 0.11
	2.53 ± 0.32
	16.32 ± 2.48
	5.80 ± 0.98

	t value
	10.480
	0.739
	9.579
	16.390
	10.150

	P value
	0.000
	0.463
	0.000
	0.000
	0.000


ABI: Ankle brachial index.


Table 6 Comparison of postoperative complication rates and recurrence rates between the two groups, n (%)
	Groups
	Ischemia reperfusion injury syndrome (case)
	Infection of puncture site/incise-on (case)
	Bleeding at puncture site/incise-on (case)
	Puncture site/incise-on hematoma (case)
	Lymphatic leakage (case)
	Recurrence (case)
	Distal embolism (case)
	Hemoglob-inuria (cases)
	Patients with complications (cases)

	Control group (n = 34)
	23 (0.68)
	2 (0.06)
	4 (0.12)
	3 (0.09)
	3 (0.09)
	4 (0.12)
	2 (0.06)
	0 (0)
	24 (0.71)

	Observation group (n = 28)
	10 (0.36)
	0 (0)
	0 (0)
	0 (0)
	0 (0)
	3 (0.11)
	4 (0.14)
	3 (0.11)
	10 (0.36)

	χ2 value
	6.289
	1.702
	3.521
	2.596
	2.596
	0.017
	1.240
	3.828
	7.540

	P value
	0.012
	0.192
	0.061
	0.107
	0.107
	0.897
	0.265
	0.050
	0.006




Table 7 Comparison of deaths between the two groups, n (%)
	Group  
	Death

	Control group (n = 34)
	1 (2.90)

	Observation group (n = 28)
	1 (3.60)

	χ2 value
	0.020

	P value
	0.889



Table 8 Comparison of survival between two groups (n, mean ± SD)
	Group  
	Survival time (wk)

	[bookmark: OLE_LINK1]Control group (n = 34)
	(77.32 ± 2.06)

	[bookmark: OLE_LINK2]Observation group (n = 28)
	(76.57 ± 2.06)

	t value
	1.432

	P value
	0.158
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