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CFA anatomy



Best practice or common practice?

• Femoral puncture

• Palpation

• Skin crease

• Fluoroscopy

• Ultrasound?



Best practice or common practice?

• Landmarks used survey:
• 39.2% inguinal skin crease

• 24.7% maximal femoral pulse

• 13% bony landmarks

• Ultrasound?



Inguinal skin crease

• CFA bifurcation is above the skin crease in 70 % of 
people 
• Greater than 70% in the obese



Palapation

• Maximum impulse may 
be over SFA in 5%

• Difficulty of palpation in 
the obese



Fluoroscopy

• Skin nick at level of 
inferior femoral 
head

• Arterial puncture 
at mid femoral 
head

• Still issue of high 
bifurcation



Ultrasound guided puncture



Ultrasound guided puncture

• Incidence of pseudoaneurysm formation reduced with 
U/S guidance
• Principally due to inadvertent EIA or superficial/deep femoral 

artery puncture

• Numerous studies demonstrating lower complication 
rate and higher success rate with first attempt with US 
guidance

• Most recent large prospective study:
• Comparison of US guidance and conventional method for 

common femoral artery cannulation: A prospective study of 
939 patients, Katircibasi et al, Acta Cardio Sin 2018 
• Less attempts, less haematomas and AV fistulas



Complications of femoral 
puncture

• Haematoma
• Subcutaneous (common)

• Subintimal

• Retroperitoneal (0.15 – 0.5%)

• Dissection (0.1 – 0.4%)

• Pseudoaneurysm (0.05 – 0.5%)

• AV Fistula (v. rare!)



Radial Access

• Radial styloid puncture 
point

• Ultrasound guided

• 21 G needle

• 0.018 wire

• Sheath inserted 4F - 6F



Radial Puncture - Allen’s Test

• To confirm dual circulation to the hand 
through the palmar arch

• Occlusion of both radial and ulnar arteries at 
the wrist

• Release over ulnar and observe had 
reperfusion

• Positive (normal) if <7 seconds

• Negative if > 15 seconds

• If borderline 7 – 15 seconds only a relative 
contraindication



Radial cocktail

• 5mg verapamil

• 3000 – 5000 U heparin

• 200 mcg GTN

• Intermittent aspiration 
of patients blood to 
minimize pain

• Repeated for sheath 
changes

Satti SR, Vance A., Sivapatham T. “Radial access for cerebrovascular procedures: Case report and Technical note” Interv Neuroradiol. 2015

http://www.ncbi.nlm.nih.gov/pubmed/26861024


Anatomical situations to abandon 
/avoid

• High origin of radial 
artery (persistent 
superficial brachial a)

• Radial loop
• More common on right



Left CCA and vertebral 
catheterisation



Reforming in the arch



Patent haemostasis

• Just enough inflation to 
maintain haemostasis

• PROPHET study 
randomised 436 
patients to conventional 
versus patent 
haemostasis

• 75% reduction in radial 
artery occlusion at 30 
days with patent 
haemostasis technique



Closure devices
Active approximators

• Clip
• Starclose

• Extravascular nitinol clip

• Suture
• Perclose

• Polypropylene suture



Perclose Proglide Abbott Vascular



Closure Devices
Passive approximators

• Angioseal
• Intraluminal anchor, 

collagen plug

• Mynxgrip
• Sealant combined with 

temp balloon

• Exoseal
• Polyglycolic acid plug



St Jude Angioseal



Closure Devices
External compression

• Femostop

• Safeguard



• Mostly cardiac literature

• 34 studies within the last 10 years included

• Mostly single device with MC as comparison

• Better patient comfort and satisfaction

• Similar rate of all complications (haematoma etc)

• Less major complications (bleeding)

• Greater infections and thrombotic complics



Trial Study Team; Sun 2009; Wong2009; Yadav 2003) presented

timeto haemostasisfor theentirestudy population and also sepa-

rately for thesubgroup of participantswho underwent diagnostic

and interventional procedures. Seven studiescould not beused in

the meta-analysisbecause standard deviationswerenot reported

(Doneaux 2001; Martin 2008; Ward 1998; Yadav 2003) or be-

causemedian and interquartilerangewerepresented(Holm2014;

Schulz-Schüpke2014; SEAL Trial Study Team).

Evidenceon theeffectivenessof oneVCD compared with another

VCD islacking. Nostudy compared timetohaemostasisbetween

collagen-based and metal clip-based VCDs. Only onestudy (Sun

2009) compared one metal clip-based VCD (StarClose) with a

suture-based VCD (PerClose) and found that StarClosewasasso-

ciated with shorter timeto haemostasis. However, thisstudy was

based on 469 participants, and thequality of thestudy could not

be assessed because reporting of methods was insufficient. Two

studies(Michalis2002; Shammas2002) compared theeffective-

nessof two collagen devices: AngioSeal and VasoSeal. In Michalis

2002, VasoSeal was associated with shorter time to haemostasis

for bothdiagnosticandinterventional procedures.However,when

Shammas2002 wasadded to themeta-analysis, no difference in

time to haemostasis was noted overall between the two devices.

Michalis2002 alsoprovided athird treatment armwith theDuett

device. In thisstudy, VasoSeal wasassociated with shorter timeto

haemostasisthanAngioSeal for bothdiagnosticandinterventional

procedures. Similarly theDuett devicewasassociated with shorter

timetohaemostasiswhen compared with AngioSeal in both diag-

nosticand interventional procedures. However, no differencewas

found in either type of procedure when VasoSeal wascompared

with theDuett device. Martin 2008 reported that AngioSeal was

associated with significantly reduced time to haemostasis com-

paredwithPerClose.Nelson2014comparedProStarandProGlide

devicesin participantsundergoingpercutaneousEVARbut found

nodifferencesintimetohaemostasisbetweenthetwodevices.The

same study (Nelson 2014) compared the ProStar and ProGlide

devices with surgical suture-based closure following EVAR and

found reduced timeto haemostasisfor theVCDs.

Time to mobilisation

Meta-analysis showed that collagen-based, metal clip-based and

suture-based VCDs were all associated with reduced time to

mobilisation when compared with manual/mechanical compres-

sion. However, considerableheterogeneitycouldnot beexplained;

therefore, resultsof themeta-analysismay not bemeaningful.

Some studies (Ansel 2006; Brachmann 1998; Carere 2000;

Castañeda 2003; Gerckens 1998; Jensen 2008; Martin 2008;

Rickli 2002; SEAL Trial Study Team; Seidelin 1997; Ward 1998;

Wetter 2000; Wong 2009) encouraged VCD participantsto am-

bulatesooner than manual compression participants. Other stud-

ies (Hermiller 2005; Hermiller 2006; Juergens 2004; Legrand

2005; Machnik 2012; Sanborn 1993; Yadav 2003) measuring

time to mobilisation did so at the same time intervals regard-

lessof thetreatment. Somestudiesspecified aparticular distance

for time to ambulation (Ansel 2006; Castañeda 2003; Gerckens

1998; Hermiller 2005; Hermiller 2006; Michalis 2002; SEAL

Trial StudyTeam;Wong2009;Yadav2003), including3to5steps,

3 metres, 10 feet, 20 feet and 110 feet; other studies(Brachmann

1998;Carere2000;Juergens2004;Legrand2005;Machnik 2012;

Martin 2008; Rickli 2002; Sanborn 1993; Seidelin 1997; Ward

1998; Wetter 2000) simply specified out-of-bed moving or did

not definetimeto mobilisation.

Although it wasfeaturedin thestudyprotocol, timetoambulation

isusually aclinician-defined occurrence that variesaccording to

local protocolsand dependson theprocedureundertaken aswell

asonthemethodof haemostasis.Theauthorsof thisreviewbelieve

that it isnot suitable for use asan outcome measure unless it is

usedincombinationwiththeoccurrenceof vascularcomplications

associated with different ambulation times.

Evidenceon theeffectivenessof oneVCD compared with another

VCD is lacking. Only one study (Sun 2009) compared time to

ambulation between onemetal clip-based VCD (StarClose) and

asuture-based VCD (PerClose). Thisstudy found that StarClose

wasassociated with shorter timetoambulation (0.30 hour) when

compared with PerClose. However, themean differencewasvery

small and theconfidenceinterval wascloseto zero, suggesting no

differencesbetween thetwo devices. Two studies(Michalis2002;

Shammas2002) compared the effectivenessof two collagen de-

vices: AngioSeal and VasoSeal. In the study by Michalis 2002,

AngioSeal was associated with shorter time to mobilisation for

both diagnostic and interventional procedures. However, when

Shammas2002 wasadded to themeta-analysis, no differencesin

timetomobilisation werenotedbetweenthetwodevices. Michalis

2002 also included athird treatment arm using theDuett device.

AngioSeal wasassociated with shorter timeto mobilisation when

compared with the Duett device in diagnostic but not in inter-

ventional procedures. Finally, nodifferencein timetohaemostasis

wasnoted for VasoSeal and Duett devicesregardlessof procedure

type. No study compared time to ambulation between collagen-

basedand metal clip-based VCDs. Martin 2008 reported that An-

gioSeal wasassociated with lesstimeto mobilisation when com-

paredwithPerClose.Nelson2014comparedProStar andProGlide

devicesinparticipantsundergoingpercutaneousendovascular aor-

tic aneurysm repair (EVAR) but found no differencesin timeto

mobilisation between the two devices. The same study (Nelson

2014) also compared the VCDs with surgical closure following

EVARbut reportednodifferencesin timetomobilisation between

thetwo treatment groups.

Major adverse events and adverse events

Very few studieseligiblefor inclusion in thisreview recorded the

incidenceof major adverseeventsincluding mortality and vascu-

lar injury requiringrepair. When incidenceof death wasreported
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Arterial dissection

Arterial dissection wasnot reported in theNelson 2014 study.

Arteriovenousfistula

Nelson 2014 measured arteriovenousfistulabetween suture-based

devicesandsurgicallymediatedclosurein participantsundergoing

EVAR but found no casesin either group (Analysis14.6).

Embolisation resultingin lossof distal pulse

Nelson 2014 did not report on embolisation resulting in lossof

distal pulse.

Deep vein thrombosis

Nelson 2014 measured deep vein thrombosis between suture-

based devicesand surgically mediated closure in participantsun-

dergoingEVARand found nodifferencesbetween thetwo devices

(OR 0.48, 95% CI 0.09 to 2.47; Pvalue= 0.38) (Analysis14.7).

Limb ischaemia

Nelson 2014 measured limb ischaemiabetween suture-based de-

vicesand surgically mediated closure in participantsundergoing

EVARbut foundnodifferencesbetweenthetwogroups(OR0.73,

95% CI 0.12 to 4.54; Pvalue= 0.74) (Analysis14.8).

Femoral arterythrombosis

Nelson 2014 did not measure femoral artery thrombosis as an

outcome.

Timespent in angiography suite

Nelson 2014 did not measure timespent in angiography suiteas

an outcome.

Length of hospital stay

Length of hospital stay wasmeasured in theNelson 2014 study,

which reported no differencesbetween participants treated with

a suture-based device and those who underwent surgical closure

following EVAR (MD -10.80 hours, 95% CI -27.20 to 5.60; P

value= 0.20).

Patient satisfaction

Patient satisfaction wasnot an outcomeof theNelson 2014 study.

Cost of VCD and extrinsiccompression

Devicecost wasnot assessed in theincluded study (Nelson 2014).

Subgroup analysis

The first planned subgroup analysis included looking at studies

using smaller sheath sizes (5 to 6 Fr) compared with those with

larger sheath sizes in participants undergoing EVAR procedures.

However, all studiesincluded in thisreview used sheath size9 Fr

or smaller. Asonly onestudy compared theeffectivenessof VCDs

in participantsundergoing EVAR procedures, it wasnot possible

to completethissubgroup analysis.

A second planned subgroup analysis was conducted to compare

studies according to whether they used antegrade or retrograde

puncture. However, very few studiesreported on thedirection of

puncture used in the procedure; therefore, it was not feasible to

conduct thissubgroup analysis.

D I S C U S S I O N

Summary of main results

Time to haemostasis

Meta-analysis indicated that collagen-based or plug-based, metal

clip-based and suture-based vascular closuredevices(VCDs) were

all associated with reduced time to haemostasis when compared

with manual or mechanical compression. However, consider-

able heterogeneity could not be explained; therefore, results of

the meta-analysis may not be meaningful. Every included study

used a strict definition of time to haemostasis, defined as the

time from sheath removal to complete cessation of bleeding

and absence of palpable haematoma in minutes. Most studies

(Ansel 2006; Brachmann 1998; Castañeda2003; Gerckens1998;

Gwechenberger 1997;Hermiller2005;Hermiller2006;Kussmaul

1995;Magosaki 1999;Martin2008;Perlowski 2011;Reddy2004;

Rickli 2002; Sanborn 1993; SEAL Trial Study Team; Seidelin

1997; Silber 1998; Sun 2009; Tron 2003; Ward 1998; Wetter

2000; Wong2009; Yadav 2003) measured timeto haemostasisin

minutes. Onestudy (Juergens2004) measured timeto haemosta-

sis in hours, and another study (Diaz 2001) measured time to

haemostasisin seconds. For thepurposesof thereview, datafrom

Diaz 2001 and Juergens2004 wereconverted to minutes. Seven

studies (Gerckens 1998; Kussmaul 1995; Sanborn 1993; SEAL
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in the included studies,no cases of death were described, except

when PerCloseProGlidewascompared with ProStar XL for per-

cutaneousEVAR (Nelson 2014). For vascular injury repair, meta-

analysesdemonstrated that neither collagen-based nor clip-based

VCDs were more effective than manual compression. Data on

the effectiveness of one VCD versus another were lacking. Re-

sultsshowed nodifferencesin effectivenessbetween ProGlideand

ProStar after percutaneousEVAR nor when thesametwo devices

werecompared with surgical closureafter EVAR.

Infection

Meta-analyses of nine studies showed no difference in the inci-

dence of thisoutcome between participants treated with acolla-

gen-based VCD and those treated with manual compression. In

addition, four studies reported no cases of infection. No differ-

encesin theincidenceof infection werenoted between metal clip-

based VCDs nor suture-based VCDs and manual compression.

Furthermore, no differencewasidentified between different types

of VCDs. Suture-based devices were compared with each other

following percutaneousEVAR, and also with surgical closurefol-

lowing EVAR, but no differencesbetween treatment groupswere

reported.

Groin haematoma

Collagen VCDs were associated with a lower incidence of groin

haematoma when compared with manual compression, but no

differenceswerenoted between metal clip-based and suture-based

devicesand manual compression. Theclinical significance of the

haematomawasnot recorded in thesestudies, thusit wasnot pos-

sibletodistinguish between theincidenceof self-limitingandclin-

ically relevant haematoma. Furthermore, no differencesbetween

different typesof VCDswereidentified. Suture-baseddeviceswere

compared with each other followingpercutaneousEVARand also

with surgical closurefollowingEVAR, but nodifferencesin thein-

cidenceof groinhaematomawerenotedbetweentreatment groups

Theincidenceof pseudoaneurysm waslower with collagen-based

devices than with manual or mechanical compression. The inci-

denceof all other adverseeventsincludingretroperitoneal haemor-

rhage, arteriovenousfistula, deepvein thrombosis, limb ischaemia

and femoral artery thrombosisdid not differ by typeof VCD nor

when VCD wascompared with manual or mechanical compres-

sion. Suture-based deviceswerecompared with oneother follow-

ing percutaneousEVAR and also with surgical closure following

EVAR, but no differences in these outcomes were reported be-

tween treatment groups. No study measured arterial dissection

nor timespent in angiography suite, and onestudy reported only

distal embolisation and femoral artery thrombosis.

Length of hospital stay

Meta-analysisshowed that participants treated with aVCD were

discharged from hospital earlier than those undergoing manual

compression. Significant heterogeneity demonstrated in the re-

ported data could not becontrolled by theuseof standard tech-

niquesof meta-analysis. Owing to theshort duration of stay of-

ten expected in patientsundergoing percutaneousarterial proce-

dures, theduration of stay could havebeen influenced mainly by

procedural factors, not by the method of haemostasis. Further-

more, timetodischargeafter theprocedureisoften locallydefined

and controlled and may not be suitable asan outcome measure.

Length of hospital stay did not differ significantly between suture-

based devices following percutaneous EVAR or between suture-

based devicesand surgical closurefollowing EVAR.

Patient satisfaction

Some studies have shown increased patient satisfaction when a

closuredevicewasused over extrinsic compression, but owing to

differences in the tools used to assess this, we could not make

a formal comparison between different mechanisms of action of

VCD.

Cost of VCD and extrinsic compression

Only threestudies reported on thecost of VCDs; all found that

treatment with a suture-based VCD cost less than manual com-

pression. Study authors’ calculationsshow that thiswasdueto an

associated time saving. These costs and calculations vary widely

between different centres, and thereview authorsthereforebelieve

that evidenceisinsufficient to allow firm conclusions.

Overall completeness and applicability of

evidence

Asdetailed above, weobserved heterogeneity in thestudiesiden-

tified includingawidevariety of definitionsfor different outcome

measures. Thestudy protocol required that theclosuredeviceuse

must beassessedindiagnosticandinterventional procedures.Prac-

ticevariesbetweenspecialities,betweencentresandbetweencoun-

tries, and possibledifferencesbetween interventional and diagnos-

tic procedures that could influence outcomes(e.g. anticoagulant

use, time between procedure end and sheath removal) were not

clearly defined in the included studies. Outcome measures such

aslocal arterial damagecould becaused by thearteriotomy or by

theclosuredeviceused, and most of theincluded studiesdid not

consider this. Arteriovenousfistulaformation isacomplication of

arterial puncture, not of closuredeviceuseper se. Somestudiesdid

not specifically report whether the device was used in a manner

consistent with themanufacturer’s instructionsfor useor did not

comment on operator training and experiencewith thedevice.

No study measured the pre-defined outcomes of arterial dissec-

tion and timespent in theangiography suite, and only onestudy
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But…. Poor quality of evidence and significant bias
Also data over 20 yrs included!



In Summary

• Use ultrasound for puncture

• Consider radial approaches 

• Seal with device of your choice


