© Springer-Verlag New York, Inc. 2003 Cardiovasc Intervent Radiol (2003) 26:370-374

CardioVascular Published Online: 25 June 2003 DOI: 10.1007/s00270-003-2721-y

and | nterventional
Radiology

Retrograde vs. Antegrade Puncture for
Infra-Inguinal Angioplasty

C. Nice, G. Timmons, P. Bartholemew, R. Uberoi

Department of Radiology, Queen Elizabeth Hospital, Sherrif Hill, Gateshead, UK

Abstract and over approach) [1]. At our institution we also use an

) . ipsilateral retrograde puncture technique (turning the cathe-
This study was done to compare antegrade punctures withi, i, the ipsilateral iliac system or distal aorta) in difficult

retrograde puncture techr_lique fqr infrainguinal angioplasty jatients. The majority of these are very obese patients with
A group of 100 consecutive patients (71 men, 29 womenj, |56 “apron’ but also include patients who have had an
were randomized for antegrade puncture or retrograde PUNGzostomy or colostomy.

ture of the common femoral artery. Following retrograde  These approaches present different technical challenges
puncture the guidewire walurned’ and placed into the 54 may affect the success rate of the procedure, radiation
superficial femoral artery. The time for gaining accessgynosyre to the patient and complication rates. The publica-
screening time, radiation dose, patient height, weight an¢i,n, of standards for interventional radiology [2, 3] has
complications were recorded.AII patients were reviewed thg - ,sed attention on strategies to minimize complication
day after the procedure and within 3 months. Data from 4G4te5 Apart from better training and more experienced op-
patients (34 males and 12 females) in the retrograde grougyaiors to achieve the best results, any technique that makes
and 44 (28 males and 16 females) in the antegrade grouftervention easier, including arterial puncture, would be
were available for analysis. Mean procedure time, screeningq, antageous. Some centers advocate the use of ultrasound
time, radiation dose, height and weight were 8.3 minuteg, assist in arterial punctures but this is not widely available
(range 3-22), 2.1 minutes (0.3-6.5), 7950 mGy éi820- [4, 5]. The purpose of this study was to compare the out-
71250), 169 cm (149-204) and 79 kg (32-108) for retr0-comes including the safety, of antegrade and retrograde
grade puncture and 8 min (2-60), 0.7 min (0.0-3.2), 1069, ,nctyre for infrainguinal angioplasty access. The effect of

_2
mGy cm = (0-15400), 169 cm (152-186) and 75 kg (39~these approaches upon procedure time and radiation dose
125) for antegrade punctures, respectively. An average of 1.2« 4150 assessed.

(1-2) punctures was required for retrograde and 1.75 (1-8)

for antegrade. Seven small hematomas occurred with ante- .

grade and three for retrograde puncture. Retrograde punctu(igIaterlals and Methods
is technically easier with a tendency to fewer complicationsPatients

but results in a higher radiation dose. This technique should

be used in difficult patients at high risk of haematomaone hundred consecutive patients (69 men and 31 women; mean
formation. age 70) were enrolled from January 2000 to July 2001. One patient

record was lost to the study, one patient with a high INR and six
Key words: Angioplasty—Interventional procedure—Com- repeat studies were excluded. No patients were excluded from the

plications—Antegrade arterial puncture—Retrograde artestudy because of previous surgical procedures or previous groin
rial puncture punctures. All patients gave written informed consent. Patients

were randomized to receive either antegrade (44) or retrograde
puncture § = 46). Following successful access 6 French (F)
Interventional radiological procedures to revascularize th¢/ascular sheath (Bard, UK) was inserted and 4,000 units of unfrac-

common femoral artery. Techniques employed include ant_er?d tIntra&vt_rtezl:alIy. Antllblotllcs we;e not ;dmlnlft:eref dand r_loOI
tegrade puncture and contralateral retrograde puncture (LfE1 ient received a vascular closure device during the study period.

Technique

Correspondence to: R. Uberoi, Department of Radiology, The John Rad- . . . .
cliffe Hospital, Headley Way, Headington, Oxford, OX3 9DU, UK; Tele- Antegrade. Following skin preparation and draping, 10 ml 1%
phone 01865 221497pmail: raman.uberoi@tinyworld.co.uk lidocaine (Braun, Germany) was injected into the skin and soft
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tissues. For antegrade puncture, a high puncture site was chosen to
facilitate entry of the common femora artery and passage of the
guidewire down the superficial femoral artery. The Seldinger nee-
dle was introduced at a sufficiently steep angle to the skin surface,
pointing caudally, so as to puncture the common femoral artery,
avoiding puncture of the profunda femoris. This aso facilitated the
passage of the guidewire down the superficial femoral artery and
allowed effective compression against the pelvis at the end of the
procedure. A satisfactory puncture was confirmed by passage of the
guidewire down the SFA or by contrast injection where necessary
(lohexol, Nycomed, Norway) and an 6F vascular sheath (Bard, UK)
was inserted. Following inadvertent profunda puncture, the needle
was withdrawn and manua compression was applied before further
attempts at puncture.

Retrograde. The retrograde to antegrade femoral cannulation tech-
nique has been previously described [6]. A summary of thisisgiven
below.

For retrograde puncture, a lower puncture site was chosen at a
level 1-2 cm above the inguinal skin crease and the needle angled
more vertically, at approximately 60° to the skin surface pointing
cranially. As the angle of puncture required is more vertica than
usual to facilitate turning of the catheter, a slightly higher puncture
site is required compared to punctures for diagnostic angiography.
A satisfactory puncture was confirmed by easy passage of the
guidewire or by contrast injection. A standard 5 mm J guidewire
(Cooks, UK) was then passed into the lower aorta and the needle
was removed. Following this, a curved vascular catheter (sos Omni
or Simmons 1 Cordis UK) was introduced until the tip extended
beyond the guidewire and formed in the lower aorta. The guide-
wires was then exchanged for an angled terumo (0.035” Glidewire,
Meditech, Watertown, MA, USA). The angled glidewire was then
advanced back down the ipsilateral iliac system (Fig. 1a) and both
wire and catheter were withdrawn into the common femoral artery
and the guidewire then further advanced until a position in the SFA
was achieved (Fig. 1b). Theloop in the guidewire was then reduced
by further withdrawal of the catheter until it was just traversing the
arterial puncture site. Finally, the guidewire and catheter were
advanced into the SFA until there was sufficient guidewire to allow
placement of a 6F vascular sheath (Fig. 1c). Using a angled glide-
wire alowed negotiation of even the most difficult tortuous and
calcified arteries.

At the end of the procedure, all patients underwent compression
of the puncture site for a minimum of 10 min. The patients were
then kept on strict bedrest for a period of 4 hr. Total time to gain
access (i.e., time from injection of lidocaine to sheath placement),
screening time for gaining access and the total radiation dose were
recorded. Immediate and 30-day complications were also docu-
mented with clinical follow-up. Aswell as calculating a body mass
index, a subjective assessment of body habitus was made at the time
of the procedure, i.e., thin, average, obese and very obese.

Results

Antegrade Puncture

Data is absent for one patient and who has therefore been
excluded from the results and analysis. Arterial access was
achieved in 44 of 45 patients, requiring an average of 1.8
punctures and resulting in 7 hematomas at the puncture site
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Fig. 1. Sos Omni catheter in the distal aorta and guidewire
in the right iliac system.

Table 1. Summary of antegrade puncture patients who developed hemato-
mas

Age Sex Punctures BMI Subjective
assessment

85 F 1 22 Average

64 F 2 27 Obese

68 F 1 30 Obese

70 F 2 25 Average

72 M 8 34 Very obese

79 M 1 24 Obese

75 M 1 25 Average

(Table 1). There was complete failure to gain access in one
patient. There was inadvertent puncture of the profunda
femoris artery in 7 patients. None required additional treat-
ment or prolonged hospital stay as a consequence.
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Table 2. Summary of retrograde puncture patients who developed hemato-
mas

Age Sex Punctures BMI Subjective
assessment

79 F 1 14 Thin

87 M 1 22 Thin

71 F 1 28 Obese

The mean procedure time was 8.0 (range 2—60) min and
the average screening time was 0.7 (range 0.0-3.2) min,
giving an average radiation dose of 1120 mGy cm™ 2 (range
0-15400). Intravenous contrast was used as an adjunct to
puncture in 8 patients (5-35 ml).

Retrograde Puncture

In this group there was complete technical and follow-up
data. Successful accesswas achieved in 46 of the 47 patients,
requiring an average of 1.22 punctures (range 1-2) with one
complete failure. Retrograde puncture resulted in 3 compli-
cations, all hematomas, none of which required treatment or
prolonged hospital admission (Table 2). The mean procedure
time was 8.3 min (range 3-22) and the average screening
time 2.1 min (range 0.3-6.5), resulting in an average radia-
tion dose of 7950 mGy cm™? (range 820—71250). Intrave-
nous contrast (5-10 ml) was used as an adjunct to puncture
in 7 patients.

Complications were not statistically proven to be greater
in the antegrade group than in the retrograde (p = 0.25,
chi-square). The frequency of contrast use was similar (p =
0.8, chi-square). Screening times (p < 0.0001, unpaired
t-test) and radiation dose (p < 0.0002, unpaired t-test) were
significantly higher in the retrograde group. The number of
patients requiring more than 1 puncture was greater in the
antegrade group (p < 0.1, chi-square) and significantly
greater for those requiring more than 3 punctures (p < 0.02,
chi-square). There was a very mild association between
having an overweight/obese BMI (compared to normal BMI)
and requiring more than 3 punctures (p = 0.22, chi-square);
otherwise, neither BMI nor subjective assessment of habitus
showed any association with clinical data. Comparative data
between the two groups is shown in Table 3.

On fluoroscopy, mild or moderate femoral artery calcifi-
cation was seen in the magjority of our patients and appeared
to occur in equal frequency in both groups (Table 4).

Discussion

In this study we have compared retrograde and antegrade
arterial puncture for gaining femoral access in patients re-
quiring infra-inguinal intervention. Because of the proposed
difficulty encountered with antegrade punctures, particularly
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Table 3. Comparative data between retrograde and antegrade punctures

Parameter Retrograde (46) Antegrade (44)

Age (years) 69 (52-87) 71 (56-100)

Height 169 cm (149-204) 169 cm (152-186)

Weight 79 kg (32-108) 75 kg (39-125)
Proceduretime 8.3 min (3-22) 8 min (2-60)

Screening time . 2.1 min (0.3-6.5) 0.7min (0-3.2)

Radiation dose 7950 mGy cm ™2 (820-71250) 1069 mGy cm ™2 (0-15400)
Punctures 12(1-2) 1.75(1-8)

Contrast required 7 patients 8 patients

"Range.

Table 4. Patients with common femoral artery calcification

Femoral calcification Retrograde Antegrade
No calcification 10 8
Mild calcification 26 23
Moderate calcification 5 9
Severe calcification 0 0
Not available 5 4

in obese patients, we wished to see if retrograde punctures
offered any advantages.

Antegrade puncture is the standard means of obtaining
access to the common femoral artery to carry out infra-
inguinal intervention. Depending on the number of interven-
tional cases within the unit, the numbers of antegrade
punctures carried out by any individual operator can be very
small. This access requires a much higher puncture than
usual with a longer subcutaneous tract compromised by the
abdominal apron, particularly in obese patients and therefore
is technically more difficult.

If asufficiently shallow angle of puncture of the common
femoral artery is not obtained then the guidewire preferen-
tially enters the profunda femoris artery requiring additional
wire and catheter manipulation and prolonging the proce-
dure. It is important to avoid supra-inguinal puncture of the
iliac artery or direct puncture of the SFA which cannot be
effectively compressed. Other pitfalls include inadvertent
puncture of the profunda femoris artery or femoral vein
requiring additional punctures; this is particularly important
to avoid in patients for possible thrombolysis.

The technique of conversion from retrograde to antegrade
puncture was originally described by Kadir et al. in 1980 [7]
and was subsequently modified by Hartnell [6] in 1998. It is
this modified technique we have used in this study. Thisis
very simple technique even in tortuous or ulcerated iliac
arteries and, as noted by Hartnell, is easy to teach to other
staff, residents and fellows. Retrograde punctures are tech-
nicaly easier to perform and most operators have much
greater experience with them as they are routinely used for
obtaining access for diagnostic angiography. The puncture
tracts, except in very obese patients, are usually short. In the
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Fig. 2. Apex of Sos Omni catheter in the right external iliac
artery with the leading guidewire positioned in the superficial
femoral artery.

absence of severe aorto-iliac disease, turning the catheter
into the ipsilateral iliac system and then into the SFA is
relatively straightforward and takes a short timeto learn. The
skin puncture site is lower than the abdominal apron and is
therefore easier to palpate with less likelihood of supra
inguinal, direct SFA or inadvertent profunda femoris arterial
puncture. Although screening is required in al patients, thus
giving a higher average of radiation dose than in antegrade
punctures, manipulation of the guidewire and catheter down
the SFA is relatively straightforward.

The causes of complications associated with interventions
are multifactorial. ldentified risk factors include obesity,
hypertension, anti-coagulation and uncorrected coagulopa-
thies, large diameter catheters and vessel wall calcification
[8-16]. Such factors should be identified before the proce-
dure takes place and optimized as far as possible. Multiple
punctures and ineffective compression further increase the
complication risk. A recent report of the National Confiden-
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Fig. 3. Catheter and guidewire have been advanced into the
distal superficial femoral artery. The catheter can now be
exchanged for a sheath.

tial Enquiry into Peri-operative deaths stating that “ Cannu-
lation of the femoral artery should always be below the
inguinal ligament to avoid the danger of retro-peritoneal
haematoma” [17] has stimulated discussion about the role of
puncture site in hematoma formation [18, 19]. As retrograde
punctures are often easier to perform, particularly in obese
patients, we felt that this approach may potentially reduce
the complication rates associated with infra-inguinal inter-
vention.

Although in this small study we have shown that there
were fewer immediate complications with the retrograde
group, probably because of the fewer punctures that were
required, there were no magjor safety differences between the
two techniques. The complications that resulted were minor,
not requiring treatment or delay in discharge. Conclusions
regarding any differences between the incidences of major
complications cannot be drawn without a larger subject

group.
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There was no significant difference in the time to achieve
arterial access between the two groups but the retrograde
puncture required a substantially longer screening time and
resulted in a higher radiation dose than antegrade puncture.
This is due to the necessity of screening of the catheter and
wire down from the aorta to the femoral artery in al patients
in the retrograde group, through the thickest part of the
patient, i.e., abdomen and pelvis. The radiation dose could be
reduced by using pulsed fluorography, which was not avail-
able to us at the time of the study. We believe that these
differences justify antegrade puncture as the technique of
choice for the majority of patients. It was surprising that
there was not a significant difference in the rate of compli-
cations in the overweight patients; a much larger sample size
may revea a difference. The fewer punctures and compli-
cations generated by the retrograde approach and its techni-
cal ease support its use, especially in those at high risk of
hematoma formation.
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