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Abstract

The goal of this study is comparison between the using of ultrasound guidance versus anatomical guidance in femoral artery access for 
endovascular treatment of chronic lower limb ischemia, by assessment of first pass success rate, total number of attempts required for access, rate of 
accidental venipunctures, rate of PFA puncture and time to sheath insertion, and assessment of post procedural puncture site complications defined 
as bruises local hematoma or and retroperitoneal hematoma formation. The study found that US guidance is superior to anatomical guidance in 
femoral artery access in endovascular treatment of chronic lower limb ischemia in reducing access time, total number of punctures, and number of 
incidental venipuncture, the incidence of PFA access, incidence of local bruises and retroperitoneal hematoma. 
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Introduction

Chronic lower-extremity ischemia is considered one of the 
common causes of morbidity and mortality. The vast majority of 
patients usually are presented with intermittent claudication; a 
term refers to pain in the leg muscles after activity, or ischemic 
rest pain that affects the foot and leads to ulceration as well as 
severe tissue loss later. In fact, the incidence of chronic lower-
extremity ischemia is likely to increase as a result of increasing 
the percentage of elderly people. In the developed countries, 
peripheral arterial disease (PAD) is common influencing about 14-
20% of the adult population, with a ratio between symptomatic 
and asymptomatic patients of 1:3 to 1:4 [1]. The first option for 
treating infrainguinal PAD is usually endovascular treatment as 
percutaneous transluminal angioplasty (PTA) with adjunctive 
stenting that has become increasingly used and accepted approach  

 
frequently employed for infrainguinal endovascular treatment [2]. 
The traditional access procedure includes the use of palpation, 
anatomic landmarks, fluoroscopic guidance or combinations of 
these maneuvers in order to reach an arterial access [3]. Access site 
complications such as hematoma, venipuncture, pseudoaneurysm, 
and arteriovenous fistula, are the major cause of post procedural 
morbidity &mortality in individuals undergoing percutaneous 
vascular interventions (PVI) with longer hospital stays, elevated 
rates of discharge to rehabilitation/nursing facilities, increased 
30-Day mortality, and increased one year mortality [4]. In the last 
decades, US guidance has been widely used for central venous 
access. In several randomized trials , real time US guidance has 
been proved to decrease complications, number of trials, and time 
to access in central venous cannulation [5]. The traditional access 
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procedure includes the use of palpation, anatomic landmarks, 
fluoroscopic guidance or combinations of these maneuvers in order 
to reach an arterial access, despite using fluoroscopic guidance 
seems to be promising in decreasing the complications of access 
site, randomized trials have not detect the superiority of this 
maneuver in comparison with the anatomical landmark guidance 
[3]. On the contrary, the use of ultrasound guidance (UG) has been 
proved to improve 1st pass success rate and reduce access site 
complications after common femoral artery access in comparison 
with the anatomical landmark guidance with & without fluoroscopy 
[6]. 

Patients and Methods 
 The study is prospective, randomized trial involving 200 

patients with chronic lower limbs arterial diseases .The study is 
conducted in vascular surgery unit of Beni-Suef University Hospital. 
Patients were submitted to percutaneous transluminal angioplasty 
through common femoral artery access. The patients were divided 
into 2 group:

Group (1): 100 patients with femoral artery access through the 
using of anatomical guidance. 

Group (2): 100 patients with femoral artery access through the 
using of US guidance.

Inclusion Criteria

i.	  Patients with a diagnosis of chronic occlusive or stenotic 
lower limb arterial disease and considered for interventional 
angioplasty.

ii.	  Both males and females. 

Exclusion Criteria

i.	  Patients with unpalpable femoral pulses.

ii.	  Patients with recent ST elevation myocardial infarction

iii.	  Pregnant females

iv.	  Patients with deranged kidney functions

All Patients were subjected to

Pre-procedural Preparation: 1-History taking, clinical 
examination, Duplex scanning and CT Angiography. 

Steps of the procedure: In group A: After being draped, all 
patients received manual palpation of anatomic landmarks: the 
anterior superior iliac spine, pubic symphysis, and the femoral 
pulse. Puncture were made over the femoral pulse until a jet of 
arterial blood was noted followed by passing of a 0.035’’ guide wire 
and 6fr sheath then an angiogram was made in order to confirm 
the position of the guide wire and the sheath. In group B: the US 
machine was set up and draped, with transmission gel applied. 
The US imaging was performed in the axial plane. The modified 
Seldinger technique was intended to be used in all cases.

Post-interventional surveillance: follow up of the patient to 
evaluate immediate, early or late complications in femoral artery 
access site within thirty days of the procedure.

i.	 1ry end point: Cannulation of common femoral artery 
occurred successfully. 

ii.	 2ry end point: total time needed to establish a proper 
access, the rate of successful endoluminal arterial access, total 
punctures number needed for access, rate of accidental femoral 
vein puncture, rate of accidental PFA access. Post procedural 
puncture site complications as local bruises, local hematoma, 
pseudoaneurysm or retroperitoneal hemorrhage.

Statistical Methodology 

Femoral angiograms were reviewed for proper CFA placement. 
Angiograms were analysed for the position of the sheath, CFA 
bifurcation, and origin and most inferior reflection of the inferior 
epigastric artery relative to the femoral head Collected data were 
analysed on an intention-to-treat basis. The unpaired Student’s t 
test or Wilcoxon rank sum test were used for continuous variables, 
and the chi-square test was used for proportions. The Fisher’s exact 
test was used for clinical outcomes. A 2-tailed p value of _0.05 was 
used for significance.

Results 

This is a prospective, randomized, single-blinded trial involving 
patients with chronic lower limbs arterial ischemia. The study 
was conducted on 200 patients diagnosed as chronic occlusive 
or stenotic lower limb arterial diseases and considered for 
interventional angioplasty. 

The studied cases were randomly allocated into two groups 
according to the method of femoral artery access for endovascular 
treatment of chronic lower limb ischemia:

Group (1): 100 patients with femoral artery access through the 
using of an anatomical guidance. 

Group (2): 100 patients with femoral artery access through the 
using of ultrasound guidance. The

patients’ age ranged from (49) to (69) with an average age of 
(59.35 ± 5.7) years old (Table 1 & 2). 

Table 1: Lesion Site among Studied Population

Patients According to Access Method

Anatomical 
Guidance 

N=100

 US 
Guidance 

N=100
TOTAL P-value

Rt. SFA 20 (20) 40 (40) 60 (30) 0.721

Lt. SFA 40 (40) 20 (20) 60 (30)

Rt. Infra-popliteal 20 (20) 20 (20) 40 (20)

Lt. Infra-popliteal 20 (20) 20 (20) 40 (20)

*P-value ≤0.05 is considered significant by Chi Square Test.
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Table 2: Intra-Operative Access to Femoral Artery.

 Patients According to Access Method

Anatomical Guidance 
N=10 US Guidance N=10 TOTAL P-value

Antegrade Ipsilateral 60 (60) 90 (90) 150 (75)
0.152

Contralateral Retrograde 40 (40) 10 (10) 50 (25)

The intraoperative time needed to access the femoral artery 
was significantly shorter among studied patients who have 
undergone femoral artery access through uses of ultrasound 
guidance as compared with studied patients who have undergone 

femoral artery access through anatomical guidance; the average 
time in minutes was (2.19 vs. 4.22) in US guidance and anatomical 
guidance respectively; (p-value= 0.007) (Table 3). 

Table 3: Comparison of Time in Minuets to Access the Femoral Artery among the Studied Patients.

 Patients According to Access Method

Anatomical Guidance 
N=100  US Guidance N=100 TOTAL P-value

Mean ±SD 4.22 ±1.7 2.19 ±1.1 59.35 ±5.7

0.007*Minimum 1.08 0.83 49

Maximum 7.67 4.5 65

*P-value ≤0.05 is considered significant by Independent Samples Mann-Whitney U Test.

Total number of attempts required for access the femoral artery 
was significantly fewer among studied patients who have undergone 
femoral artery access through uses of ultrasound guidance as 
compared with studied patients who have undergone femoral 

artery access through anatomical guidance; the average number 
of attempts was (1.60 vs. 2.80) in US guidance and anatomical 
guidance respectively;(p-value=0.011) (Figure 1) (Table 4).

Figure 1: Total number of attempts required for access the femoral artery was significantly  fewer among studied patients who have undergone 
femoral artery access through uses of ultrasound guidance as compared with studied patients who have undergone femoral artery access 
through anatomical guidance; the average number of attempts was (1.60 vs. 2.80) in US guidance and anatomical guidance respectively; 
(p-value= 0.011).

Table 4: Comparison of rate of accidental venipunctures among the studied patients.

 Patients According to Access Method

Anatomical Guidance N=100 US Guidance N=100 TOTAL P-value

No accidental veni-punctures 30 (30) 100 (100) 130 (65)

0.013*
1 time 40 (40) 0 (0.00) 40 (20)

2 times 20 (20) 0 (0.00) 20 (10)

3 times 10 (10) 0 (0.00) 10 (5)

*P-value ≤0.05 is considered significant by Chi Square Test.
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All the studied patients who have undergone femoral artery 
access through the using of ultrasound guidance had no accidental 
venipunctures in the present study with a statistically significant 
difference as compared with the anatomical guidance; (p-value= 
0.013). 

On the other hand; no accidental venipunctures occurred only 
in 30 cases (30%) among patients who have undergone femoral 
artery access through anatomical guidance, 40 cases (40%) had 
accidental veni-punctures one time, 20 cases (20%) had accidental 
venipunctures two times, and only ten cases had accidental veni-
punctures three times (Table 5).

Table 5: PFA Puncture among Studied Cases.

 Patients According to Access Method

 Anatomical 
GuidanceN=100

US 
Guidance 

N=100
TOTAL P-value

No 70 (70) 100 (100) 170 (80)
0.105

Yes 30 (30) 0 (0.00) 40 (20)

The occurrence of bruises post-operatively was higher among 
the group of anatomical guided access rather than the US Guidance 
group; (p-value= 0.291). Thirty cases (30%) in anatomical guidance 
access method had post-operative bruises in opposite to ten case 
(10%) among US guidance access method (Table 6).

Table 6: Post-Operative Bruises among Studied Cases.

 Patients According to Access Method

 Anatomical 
Guidance N=100

US 
Guidance 

N=100
TOTAL P-value

No 70 (70) 90 (90) 170 (80)
0.291

Yes 30 (30) 10 (10) 40 (20)

Discussion

Chronic lower-extremity ischemia is one of the commonest 
causes of morbidity and mortality, Endovascular treatment is usually 
the 1st choice for treatment of infrainguinal PAD, Percutaneous 
transluminal angioplasty (PTA) with adjunctive stenting is a 
widely used and accepted procedure, and it is the procedure most 
frequently employed for infrainguinal endovascular treatment [2]. 
Complications of access site such as hematoma, pseudoaneurysm, 
venipuncture and AV fistula, are considered a major source of post 
procedural morbidity and mortality in patients undergoing PVI 
[4].In this study, we compared the anatomical guidance versus 
the US guidance in femoral artery access as regard the number 
of total trial to successfully cannulate CFA defined as mid-way 
between the origin of inferior epigastric vessels and bifurcation 
into SFA&PFA, the time needed for the access, the number of 
venipunctures, the number of PFA punctures and the rate of bruises 
and hematoma formation in 200 patients divided into 2 groups. 
The past randomized multicentre studies detected that routine US 
guidance of femoral arterial access doesn’t achieve improvement 
of the rate of CFA successful cannulation except in patients with 
high CFA bifurcations, otherwise it results in time wasting with no 

significant difference; besides, it needs the availability of US devices 
and specific training in each centre. 

 Based on our study findings, US guidance decreased the risk of 
vascular access complications, improved the 1st pass success rate 
and approximately eliminated accidental venipunctures, whereas 
decreasing the time required for access and demonstrated an 
increased CFA successful cannulation rate in the patients with a 
CFA bifurcation occur higher than the inferior border of the femoral 
head. This subgroup of patients can’t be usually detected before 
catheterization in the absence of previous angiogram data. The 
intraoperative time required for accessing the femoral artery was 
significantly shorter among studied patients who have undergone 
femoral artery access through uses of US guidance as compared 
with studied patients who have undergone femoral artery access 
through anatomical guidance; the average time in minutes was 
(2.19 vs. 4.22) in US guidance and anatomical guidance respectively; 
(p-value= 0.007). Arnold Seto Arnold H and Morton J Kern [7] in 
2016 concluded that US guidance leads to an improved 1st-pass 
success rate (83% vs. 46%, p ˂ 0.0001). Abu-Fadel MS, et al. [8] 
in 2009 found that US guidance decreased the number of trials to 
successfully cannulate CFA (1.3 vs. 3.0, p ˂ 0.0001). In our study the 
total number of attempts needed for access the femoral artery was 
significantly fewer among studied patients who have undergone 
femoral artery access through uses of US guidance as compared 
with studied patients who have undergone femoral artery access 
through anatomical guidance; the average number of attempts was 
(1.60 vs. 2.80) in US guidance and anatomical guidance respectively; 
(p-value= 0.011). A systematic review of 4 trials with a total of 1422 
subjects who underwent femoral artery catheterization revealed 
42% improvement in likelihood of 1st-attempt success and 49% 
decrease in overall access site complications with the use of UG in 
comparison with traditional palpation approaches.

All the studied patients who have undergone femoral artery 
access through the using of US guidance had no accidental 
venipunctures in the present study with a statistically significant 
difference in comparison with the anatomical guidance; (p-value= 
0.013). On the other hand; no accidental venipunctures occurred 
only in 30 cases (30%) among patients who have undergone 
femoral artery access through anatomical guidance, 40 cases 
(40%) had accidental venipunctures one time, 20 cases (20%) 
had accidental venipunctures two times, and only ten cases had 
accidental venipunctures three times.

The occurrence of post-operative bruises was higher among 
the group of anatomical guided access rather than the US Guidance 
group; (p-value= 0.291). Thirty cases (30%) in anatomical guidance 
access method had post-operative bruises in opposite to ten cases 
(10%) among US guidance access method. Inagaki et al., in a study 
published in Annals of Vascular Surgery in 2018 [9] reported that US 
guidance was protective against bruises and hematoma formation 
amongst high-volume of procedures. (P=0.030) The clinical benefit 
of US guidance is most likely mediated by a decrease in tissue and 
vessel trauma caused by multiple attempts and venipunctures. 
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Also, US guidance is more likely to achieve a true anterior wall 
puncture that may permit better arterial wall apposition and 
more appropriate seating of the introductory sheath. Anatomical 
guidance in femoral artery access may decrease its caliber, elevating 
the risk of a posterior or double wall puncture. With US guidance, 
any compression of the artery is both minimized and made visible 
during the procedure, potentially reducing the risk of a posterior 
wall puncture.

Conclusion and Recommendations 

Routine US guided femoral artery access was found to be 
superior to anatomical guided femoral access and improved CFA 
cannulation by decreasing the number of trials, time to access, risk 
of venipunctures, PFA puncture and local vascular complications 
as bruises and hematoma formation in femoral arterial access in 
endovascular treatment of chronic lower limb ischemia.
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