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Prepuncture Ultrasound Examination Facilitates Safe and 
Accurate Common Femoral Artery Access for Transfemoral
Cerebral Angiography
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Objective : We aimed to introduce our method involving prepuncture ul-
trasound scan for cannulation of the common femoral artery (CFA) dur-
ing transfemoral cerebral angiography (TFCA), and to assess the clinical 
and radiological outcomes.

Material and Methods : Our study included 90 patients who underwent 
prepuncture ultrasound examination of the inguinal area for TFCA between 
April 2015 and June 2015. Prior to skin preparation and draping of the 
inguinal area, we identified the CFA and its bifurcation using ultrasound. 
Based on the ultrasound findings, we marked cruciate lines in the inguinal 
area. Thereafter, we inserted a puncture needle at the interface between 
the horizontal and vertical lines at a 30-45° angle, simultaneously palpat-
ing the pulsation of the femoral artery. After TFCA was completed, femo-
ral artery angiography was performed in the anteroposterior and oblique 
directions. Clinical and radiological parameters, including CFA cannulation, 
the ultrasound scan time, the first pass success rate, the time required 
for the passage of the wire, and complications, were evaluated. 

Results : The mean ultrasound scan time of the CFA and its bifurcation 
was 72.6 seconds, and the mean time between administration of local 
anesthesia and wire passage was 67.44 seconds. The first pass success 
rate was 77.8% (70/90 patients), and the CFA puncture rate was 98.8% 
(89/90 patients). Although minor complications were noted in 7 patients, 
no patient reported serious complications (a large hematoma [≥ 5 cm], 
pseudoaneurysms, dissection, and/or a retroperitoneal hematoma.) 

Conclusion : Prepuncture ultrasound examination might be a simple, safe, 
and accurate technique for cannulation of the CFA during TFCA.
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INTRODUCTION

The most common complications associated with of 

diagnostic catheterization performed via the femoral 

approach are vascular access site complications, which 

have been reported in 0.44-1.8% of cases.5)14)19) Although 

various factors influence the complication rate associated 

with transfemoral angiography; including age, female 

sex, high body mass index (BMI), and the use of anti-

coagulants and/or antiplatelet agents.4)24) Reportedly, 
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the most common cause of vascular complications is 

inappropriate localization of the access site.6) Reportedly, 

cannulation of the common femoral artery (CFA) has 

reduces the risk of severe vascular complications because 

of the size and easy compressibility of this artery.6)11)13) 

However, cannulation attempted at a site above the 

inguinal ligament might result in retroperitoneal hem-

orrhage8)9)13)19)21)23) while cannulation below the site of 

the CFA bifurcation might result in formation of 

pseudoaneurysms, arteriovenous fistula, puncture site 

hematoma, and/or limb ischemia.3)5)13)15)23)

Access to the CFA is important; however, it can 

sometimes be difficult. To increase the possibility of 

accurate CFA cannulation, several methods involving 

the use of anatomical landmarks,11) fluoroscopy,7)12) or 

real-time ultrasonography1)16)18) have been proposed. 

Each method is associated with definite advantages 

and disadvantages, and the most appropriate method 

to identify an accurate and safe puncture point remains 

controversial. 

We aimed to introduce our novel method involving 

prepuncture ultrasound examination for cannulation 

of the CFA during transfemoral cerebral angiography 

(TFCA), and to assess the clinical and radiological 

outcomes associated with this method. 

MATERIALS AND METHODS

Study population

This retrospective study included patients who un-

derwent prepuncture ultrasound examination of the 

inguinal area for TFCA between April 2015 and June 

2015 at our hospital. We investigated 149 consecutive 

patients who underwent TFCA during the study 

period. We excluded patients in whom the ultrasound 

scan time or the time between puncture and wire pas-

sage was not checked (n = 55) and patients who did 

not undergo complete examination (n = 4, absence of 

intraprocedural images for CFA evaluation [n = 1] or 

postprocedural femoral angiography [n = 3]). Therefore, 

90 patients were finally included in this study. We re-

viewed the medical records of these patients and ob-

tained baseline information (age and sex), medical 

history (BMI, hypertension, diabetes mellitus [DM], 

and hyperlipidemia), and information regarding post-

procedural complications. 

Prepuncture ultrasound examination to identify the 

common femoral artery and its bifurcation 

Prior to skin preparation and draping of the in-

guinal area for TFCA, all patients underwent ultra-

sound examination of the groin region to identify the 

anatomical relations and course of the CFA, femoral 

bifurcation, and superficial and deep femoral arteries 

(Fig. 1A, B). Based on our ultrasound findings, we 

marked cruciate lines in the inguinal area. The trans-

verse line represented the level of the femoral bifurca-

tion and the vertical line represented the direction of 

the CFA (Fig. 1C). After draping the inguinal area, we 

placed a radiopaque device at the junction of the cru-

ciate lines and confirmed the relationship between the 

femoral head and femoral artery bifurcation, which 

had been confirmed using ultrasound, using fluoro-

scopy (Fig. 1D, E). Next, we advanced an 18-gauge 

puncture needle from the interface between the hori-

zontal and vertical lines at a 30-45° angle, simulta-

neously  palpating the pulsation of the femoral artery. 

The femoral artery puncture point was confirmed us-

ing fluoroscopy after guide-wire passage (Fig. 1F, G). 

All fluoroscopic images were obtained in the ante-

roposterior (AP) and oblique 60-degree directions. The 

ultrasound scan time, time between administration of 

local anesthesia and guide-wire passage, and the 

number of needle advances were recorded by the an-

giography room staff. After TFCA was completed, we 

applied a pneumatic pressure-assisted closing device 

(God's Hand® Plus Pad, MCD Co., Goyang, Korea) to 

the inguinal area in all patients.  

Angiographic evaluation of the common femoral ar-

tery and its bifurcation 

All patients included in this study underwent femo-

ral angiography in the AP and oblique directions after 
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Fig. 1. Prepuncture ultrasound images obtained in the angiography room. (A) A transverse view showing the common femoral ar-
tery (CFA) bifurcation (white arrow). (B) A longitudinal view showing the CFA (arrowhead) and the CFA bifurcation (white arrow). 
(C) Cruciate lines are marked on the skin based on the findings of an ultrasound examination. The transverse line indicates the level 
of the CFA bifurcation (white arrows), and the longitudinal line indicates the direction of the CFA (arrowheads). (D, E) 
Anteroposterior (D) and oblique (E) views of the radiopaque device placed at the junction of the cruciate lines after draping the in-
guinal area. The relation between the femoral head and femoral artery bifurcation is confirmed with the images. (F, G) 
Anteroposterior (F) and oblique (G) views obtained after femoral artery puncture and passage of the guide-wire. The femoral artery 
puncture point (white arrow) is confirmed using fluoroscopy.

cerebral angiography. Femoral angiographic images 

were retrospectively reviewed by the authors who 

were blinded to the clinical information of patients to 

identify the puncture point, virtual line of the in-

guinal ligament, locations of the CFA bifurcation and 

sheath placement, and to measure the diameter and 

length of the CFA, and the distance between the CFA 

and the puncture point (Fig. 2). The CFA diameter 

was measured around the puncture point. The CFA 

length was measured from a virtual line between the 

anterosuperior iliac spine and the pubic tubercle 

(which represented the inguinal ligament) to the fem-

oral bifurcation. As proposed by Yaganti el al.23), we 

divided the femoral zone into 4 equal zones (zones 

1-4) from the upper to the lower margin. Additionally, 

zone 0 was defined as the area above the upper margin 

and zone 5 was defined as the area below the lower 

margin of the femoral head (Fig. 1D, E). CFA bifurca-
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Fig. 2. Femoral artery angiography images. (A, B) Anteroposterior (A) and oblique (B) views. The virtual line between the anterior 
superior iliac spine (ASIS) and the pubic tubercle is considered the inguinal ligament. The common femoral artery (CFA) length is 
measured between the inguinal ligament and the CFA bifurcation (white arrow). The sheath insertion point (arrowhead) is located 
within the CFA.

tion in zones 0-2 was considered a high bifurcation. 

Statistical analysis

We used the Student's t-test or the Mann-Whitney U 

test for continuous variables and the χ2 test or the Fisher 

exact test for categorical variables to perform univariate 

analysis. Multivariate logistic regression analysis was 

performed to predict potential risk factors. All stat-

istical analyses were performed using the SPSS version 

17 (IBM SPSS, Chicago, IL, USA) software. A p-value 

< 0.05 was considered statistically significant.

RESULTS

Baseline patient characteristics

Of the 90 patients enrolled in this study, 35 (38.9%) 

were men and 55 (61.1%) were women. The mean ages 

of men and women were 58.80 ± 13.85 years and 56.42 

± 15.01 years, respectively, and the difference was not 

statistically significant. Additionally, the mean BMI 

and the incidence of hypertension, DM, and hyper-

lipidemia were not significantly different between men 

and women (Table 1). 

Intraprocedural clinical and angiographic results 

Intraprocedural clinical and angiographic results are 

presented in Table 2. The mean ultrasound scan time 

in all patients was 70.63 ± 21.54 s, which was not stat-

istically different between men and women. The num-

ber of needle advances and the mean time between 



PREPUNCTURE ULTRASOUND FOR CEREBRAL ANGIOGRAPHY

280  J Cerebrovasc Endovasc Neurosurg

Variable Total Men Women p-value

Number of patients 90 (100.0) 35 (38.9) 55 (61.1)

Mean age (years) 57.34 ± 14.54 58.80 ± 13.85 56.42 ± 15.01 0.665

Mean BMI (kg/m2) 23.52 ± 3.33 23.37 ± 3.25 23.64 ± 3.40 0.668

Patient with obesity (BMI > 30 kg/m2)  2 (2.2)  0  2

Hypertension 43 (47.8) 17 (48.6) 26 (47.3) 0.904

Diabetes mellitus 16 (17.8)  8 (22.9)  8 (14.5) 0.315

Hyperlipidemia 19 (21.1)  8 (22.9) 11 (20.0) 0.746

Medications

Warfarin  2 (2.2)  1 (2.9)  1 (1.8) 0.744

Antiplatelet agents 35 (38.9) 18 (51.4) 17 (30.9) 0.052

Values are presented as mean ± standard deviation or number (%).
BMI = body mass index

Table 1. Baseline patient characteristics

Variables Total (n = 90) Men (n = 35) Women (n = 55) p-value

Mean ultrasound scan time (s) 70.63 ± 21.54 67.54 ± 19.36 72.60 ± 22.77 0.280

Number of needle advances  1.36 ± 0.81  1.20 ± 0.47  1.45 ± 0.96 0.016

First pass success 70 (77.8) 29 (82.9) 41 (74.5) 0.335

Mean time between administration 
of local anesthesia and wire passage (s) 55.53 ± 83.51 36.74 ± 9.78 67.44 ± 105.16 0.036

Mean CFA diameter (mm)  6.58 ± 1.19  6.99 ± 1.05  6.31 ± 1.20 0.007

Mean CFA length (mm) 49.41 ± 10.98 54.54 ± 10.17 46.14 ± 10.27 < 0.001

Location of the CFA bifurcation 0.42

Zone 0  0  0  0

Zone 1  2 (2.2)  0  2

Zone 2  6 (6.7)  1 (2.9)  5 (9.1)

Zone 3 16 (17.8)  5 (14.3) 11 (20.0)

Zone 4 41 (45.6) 17 (48.6) 24 (43.6)

Zone 5 25 (27.8) 12 (34.3) 13 (23.6)

Mean distance between the CFA 
bifurcation and the puncture point (mm) 19.94 ± 6.11 21.87 ± 5.02 18.71 ± 6.46 0.016

Sheath placement within the CFA 89 (98.8) 35 (100) 54 (98.2) 0.611

Values are presented as mean ± standard deviation or number (%).
CFA = common femoral artery

Table 2. Intraprocedural clinical and radiological results  

administration of local anesthesia and wire passage 

were significantly higher in women than in the men. 

(1.20 ± 0.47 vs. 1.45 ± 0.96 times, p = 0.016 and 36.74 

± 9.87 vs. 67.44 ± 105.16 s, p = 0.036, respectively). 

The mean CFA diameter and mean CFA length were 

significantly lower in women than in the men (6.31 ± 

1.20 vs. 6.99 ± 1.05 mm, p = 0.007 and 46.14 ± 10.27 

vs. 54.54 ± 10.17 mm, p < 0.001, respectively). The 

CFA bifurcation was observed to be below zone 3 in 

most patients (91.1%, 82/90 patients). However, 8 pa-

tients (8.9%) showed a high CFA bifurcation located 

between zone 0 and 2. The mean distance between 

the CFA bifurcation and the puncture point was 19.94 

± 6.11 mm. The sheath was placed within the CFA in 

98.8% (89/90) of the patients. In 1 patient, we inserted 

the sheath into the deep femoral artery, because we 

misidentified the branching point of the lateral cir-

cumflex artery from the deep femoral artery as the 
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Complication Number of cases

Hematoma 1

Bruising 5

Pain 2

Pseudoaneurysm 0

Dissection 0

Retroperitoneal hematoma 0

Table 4. Complications associated with vascular access 

Variable First pass 
success (n = 70)

First pass 
failure (n = 20)

P-value
Odds ratio 95% confidence 

intervalUnivariate
analysis

Multivariate
analysis

Age (years) 58.61 ± 13.99 52.90 ± 15.89 0.122 0.768

Men 29 (41.4)  6 (30.0) 0.355 0.502

BMI (kg/m2) 23.38 ± 3.11 24.01 ± 4.05 0.467 0.091

Hypertension 34 (48.6)  9 (45) 0.778 0.514

Diabetes mellitus 13 (18.6)  3 (15) 0.713 0.768

Hyperlipidemia 16 (22.9)  3 (15.0) 0.448 0.344

Mean CFA diameter (mm)  6.74 ± 1.12  6.01 ± 1.28 0.015 0.049 1.827 1.002-3.329

Mean CFA length (mm) 50.95 ± 10.57 43.99 ± 10.89 0.012 0.023 1.065 1.009-1.124

Values are presented as mean ± standard deviation or number (%).
BMI = body mass index; CFA = common femoral artery

Table 3. Comparison of radiological and clinical characteristics between patients with first pass success and those with first 
pass failure

CFA bifurcation. 

Comparison of radiological and clinical character-

istics between patients with first pass success and 

those with first pass failure 

Results of univariate and multivariate analyses per-

formed to compare the differences in radiological and 

clinical characteristics between patients with first pass 

success and those with first pass failure are summar-

ized in Table 3. Multivariate logistic regression analy-

sis showed that the mean CFA diameter and mean 

CFA length were greater in patients with first pass 

success than in those with first pass failure (p = 0.049, 

odds ratio [OR] 1.827, confidence interval [CI] 1.002-3.329 

and p = 0.023, OR 1.065, CI 1.009-1.124, respectively). 

However, clinical characteristics, including age, sex, 

hypertension, DM, and hyperlipidemia, were not sig-

nificantly different between using both univariate and 

multivariate analyses. 

Vascular access complications

Complications associated with vascular access are 

presented in Table 4. Complications were reported in 

7 (8.9%) patients. 1 patient demonstrated an inguinal 

hematoma < 5 mm in size, 5 patients demonstrated 

bruises, and 2 patients complained of pain. All com-

plications were categorized as minor, and no patient 

reported serious complications such as a large hematoma 

(≥ 5 cm) requiring transfusion, femoral artery pseu-

doaneurysm and dissection, and/or a retroperitoneal 

hematoma. 

DISCUSSION

Several methods involving the use of anatomical 

landmarks,11) standard fluoroscopy,7)12) or real-time ul-

trasound examination1)16)18) have been proposed to im-

prove the rate of CFA puncture and reduce the risk 

of complications. Using anatomical landmark guid-

ance, superficial landmarks, including the inguinal skin 

crease, the maximal femoral pulse, and palpable bony 

landmarks, have been used to select the site of puncture. 

This is a simple and basic method; however, it can 

become challenging in some patients such as those 

presenting with a feeble pulse and patients with obe-

sity in whom bony landmarks cannot be accurately 

identified.6) Additionally, using the inguinal crease, which 

is one of the most popular and preferred landmark 
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might lead to inaccurate result because it is located 

below the CFA bifurcation in 78% of patients.11) 

Fluoroscopy-guided CFA cannulation has been pro-

posed to improve the rate of CFA cannulation. This 

method has been widely used considering that the 

femoral artery bifurcation occurs below the inferior 

border of the femoral head in 65% of patients.1)15)17) 

However, in patients with a feeble pulse, arterial punc-

ture could be challenging and the examination time 

might be prolonged, which is similar to the limitations 

noted with use of anatomical landmarks as a guide 

for cannulation.10)22) Additionally, there is a potential 

risk of puncture below the CFA bifurcation because the 

CFA bifurcation is present above the midline of the 

femoral head (zones 0, 1, and 2) in some patients.2)18) 

In our study, 8 patients (8.9%) demonstrated a high 

CFA bifurcation in zone 2 or above. Recently, a few 

authors have reported that real-time ultrasound guid-

ance might be superior to fluoroscopic guidance.1)18) 

They reported that CFA puncture using real-time ul-

trasound guidance was associated with a fewer num-

ber of attempts and a shorter median access time, and 

a higher first pass success rate. Additionally, they re-

ported that this method was useful in patients with a 

feeble arterial pulse or patients with obesity. However, 

the CFA cannulation rate was not significantly different 

between the real-time ultrasound guidance and fluo-

roscopic guidance techniques. Moreover, improved CFA 

cannulation was achieved only in patients presenting 

with a high bifurcation. The primary drawbacks of this 

method are the additional time required to setup the 

sterile transducer and difficulties in the maintenance of 

sterility and management of supplementary equipment.20) 

Moreover, the complexities associated with use of the 

method and the inconvenience during use have re-

sulted in low acceptance by interventionists. 

Advantages associated with our method: 1) No ad-

ditional time is required to set up a sterile transducer 

and related equipment. Ultrasound examination can 

be easily performed within a short time without re-

quiring sterilization during the preparation of routine 

angiographic devices for the procedure. 2) Our method 

can reduce the rate of low puncture, which is similar 

to the benefit obtained with use of real-time ultra-

sound guidance because the CFA bifurcation can be 

confirmed using ultrasound examination prior to nee-

dle advancement. In our study, only 1 patient demon-

strated a low puncture owing to misreading of ultra-

sound examination findings. 3) Cruciate skin mark-

ings, which represent the direction of the femoral artery 

and location of the bifurcation can help interventionists 

optimize the localization of the puncture in conjunction 

with familiar methods such as anatomical landmark 

guidance and fluoroscopic guidance. In this study, we 

achieved accurate CFA cannulation in 98.8% (89/90) 

of the patients. Additionally, no patient reported serious 

complications such as a large hematoma, pseudoa-

neurysms, dissection, and/or retroperitoneal hematoma. 

Our results showed that performing an ultrasound ex-

amination prior to CFA puncture to evaluate the loca-

tion of the CFA and its bifurcation could help facili-

tate accurate and safe CFA access without serious 

complications. Moreover, ours is a simple method 

that can be easily used in a clinical setting.

Limitations of our study: 1) The retrospective design 

of the study and the small number of patients was a 

drawback. 2) Additionally, this study was performed 

at a single hospital. 3) A control group was not 

included. Further prospective randomized studies 

with a large number of patients should be performed 

to confirm our findings. 

CONCLUSION

Our novel method involving prepuncture ultra-

sound examination might be a simple, safe, and accu-

rate technique for cannulation of the CFA during 

TFCA. 
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