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Objective - 1o assess the feasibility and safety of co-
ronary interventions performed through the radial artery.

Methods - We studied 103 patients with ages from 38
to 86 years (57+8.7), 90 (87%) males, and: radial pulse with
a good amplitude, presence of ulnar pulse, a good collateral

Sflow through the palmar arch assessed with the Allen’s test.

Results - The vascular approach was obtained in 97
(94%) patients, 88 (91%) treated electively and 9 (9%) during
acute myocardial infarction, for primary angioplasty,; 56
(64%) unstable angina; 22 (25%) stable angina; 10 (11%)
were asymptomatic, 6 referred for recanalization of chronic
occlusion and 4 silent ischemia in the first week afier acute
myocardial infarction. We approached 107 arteries. anterior
descending artery, 49 (46%), right coronary artery, 27 (25%);
circumflex artery, 25 (23%); diagonal artery, 6 (6%), and 2
saphenous vein bypass grafts. We treated 129 lesions: 80
(62%) B2 type; 23 (18%) B1 type; 17 (13%) C type, and 9
(7%). Atype. Therewere 70stents, and 59 balloon angioplas-
ties performed. Thirty-two (33%) patients used GP IIb/Illa inhi-
bitors. The mean duration of the elective procedure was
42.3+12.8min. Success, correct stent deployment and residual
lesion <20%, was reached in 100% of the lesions treated with
stent implantation, arterial dilation with residual lesion
<50% was obtained in 96% of the lesions treated with trans-
luminal coronary angioplasty (TCA). Complications, were: 1
(1.0%) non-Q-wave acute myocardial infarction; 2 (2%) he-
matomas in the forearm; and 2 losses of radial pulse.

Conclusion— Radial artery aproach is practical and
safe for percutaneous coronary interventions there was a

low incidence of complications.
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Percutaneouscoronary interventionsareusualy perfor-
med through thefemora artery. Despiteadvancesinthema
terial sused, vascular complicationsand bleedinginthesiteof
puncturepersit, being morefrequentin obesepatients, those
withaortailiac disease, thoseunder anti coagul ant treatment,
those using GP I1b/Il1ainhibitors or in the acute phase of
myocardia infarction treated with fibrinolytic agents, al of
which prolong hospital stay and increase costs?.

Theradial approach has been widely accepted based
ontheinitia studiesby Campeauand Kiemeneij **oncoro-
nary angiography and angioplasty, respectively.

The major advantages of the radial approach arethe
reduction in the incidence of complications related to the
siteof puncture, early ambulation, short hospital stay, and
reduction in costs®.

The technique requires a selection of candidates ba-
sed onthe good amplitude of thepulse, andinvolvesan as-
sessment of collateral circulation between the radial and
ulnar arteriesthroughthe palmar arch 27,

Thisprospective observational study aimedto analy-
zethefeasibility and safety of performing coronary inter-
ventionsthroughtheradial artery.

Methods

Patientswithindication for coronary angioplasty were
assessed in the hemodynami c unit and sel ected according
to thefollowing criteria: presence of radial pulse of good
amplitude, presence of ulnar pulse, and agood collatera
flow through the palmar arch assessed by the Allen’ stest.
Patientswithindicationfor rotational atherectomy, intraco-
ronary ultrasound, and intraaortic balloon were excluded
fromthestudy. After selection, thepatientswerereferredto
thehemodynamic unit and prepared for radial and femoral
approaches. Radial punctures were performed using the
transradial Cordis-Johnson-Johnson kit, which consisted
of a19-gaugeneedle, a0.022" guide-wire, a6F sheath, and
progressivedilators. Then, 5,000 unitsof heparindilutedin
0.9mL of saline solutionwereinjected through theintrodu-
cer, inadditiontoasolution of 0.1mL of isosorbide mononi-
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trate and 1mL of 2% lidocaine aiming at reducing spasm
andlocal pain. Theremaining heparinrequiredintheproce-
durewasadministered by peripheral venousvia. Withthe
protection of guidewiresof 0.032”, guiding catheterswere
introduced up to the ascending aorta. The catheterswere
chosen according to the anatomy to provide good support
and also according tothetechnician’ scriterion. Routinely,
following predilation with theballoon, the stentswere de-
ployed with pressuresranging from 12 to 18 atmospheres.

Attheend of theprocedures, theintroducerswereimme-
diately withdrawn, and compression of the site of puncture
wasdtarted for 6to 8 hoursuntil total hemostasi swasobtained
through the use of folded gauze and an adequate el astic belt.
All patientswerereferredtothecoronary unit for observation,
wherethey remained for aperiod not lessthan 12 hours. The
following parameters were assessed: 1) successin the
vascular approach; 2) successwiththelesiontreated, defined
asresidual leson<50%for TCA, and ascorrectimplant with
residud lesion<20%for stent; 3) duration of theprocedure; 4)
duration of hospital stay in e ectivepatients; 5) complications
inthefirst 24 hoursafter theprocedure.

Results

FromJduly ' 98to November’ 99, 103 patientswith coro-
nary artery diseasewere selected for percutaneouscoronary
revascularizationthroughtheradial artery, comprising43%
of the 236 patientstreated inthesameperiod of time.

Theright radial artery wasapproachedin 97 (94%) of
the 103 patientssel ected. The6 patients,inwhomtheradial
approach was not obtained, were successfully treated
through the femoral via. Age ranged from 38 to 86 years
(meanof 57+8.7), and 90 (87%) patientsweremales. Interven-
tionswereel ectivein 88 (91%) patients, of whom 56 (64%)
had unstable angina, 22 (25%) had stable angina, and 10
(11%) were asymptomatic. Of theseasymptomatic patients,
6 werereferred for reopening of chronic arterial occlusion
and 4 had positivefunctional testsfor ischemiainthefirst
week after acute myocardial infarction. Nine patients (9%)
with acute myocardial infarction underwent the procedure
onanemergency basis, aiming at reperfusion.

Weapproached 107 arteries, theanterior descending ar-
tery beingthemost frequently accessed (49—46%), followed
by theright coronary artery (27—25%), circumflex artery (25—
23%), and diagonal artery (6 —6%), and 2 saphenousvein
bypass grafts, oneto theright coronary artery and the other
tothecircumflex artery summingup 109vessas(fig. 1).

Wetreated 129 lesionswith the following angiogra-
phic characteristics according to the classification of the
American Collegeof Cardiology/American Heart Associa
tion Task Force: 80 (62%) lesionsof the B2 type; 23 (18%)
lesionsof theB1type; 17 (13%) lesionsof the Ctype; and 9
(7%) of the A type(fig. 2).

Themost used guiding catheterswerethefollowing:
themultipurpose, used in 85% of the casesfor thetreatment
of theright coronary artery; the X B extra-support back-up,
usedin 82% of the casesinwhichtheanterior descending ar-
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Fig. 1-Vesselsand graftstreated. AD- anterior descending artery; RC- right corona

ry artery; CX- circumflex artery; DG- diagonal branch of the anterior descending ar-
tery; SVBG- saphenous vein bypass graft.

B2=80
(62%)

Fig. 2- Characteristics of thelesionstreated according to the classification of the American
Collegeof Cardiology/American Heart Association Task Force: A, B1, B2, and C.
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Fig. 3—Most used guiding catheters according to the vessel treated. RC- right coro-
nary artery; AD- anterior descending artery; CX- circumflex artery; MP- multipur-
pose catheter; AL- left Amplatz catheter. XB - Extrasupport back-up.

tery was approached; and theleft Amplatz, used in 56% of
theangioplastiesof thecircumflex artery (fig. 3).

Seventy stentswereimplanted and 59 balloon angio-
plasties performed. Thirty-two (33%) patientsused GPI b/
[1lainhibitors. Themost used stent wastheNIR Primo (Bos-
ton Scientific Scimed, Jerusalem, I sradl), whichwasimplan-
ted in 26 patients, followed by the AVE (Medtronic Inc.,
Minneapolis, USA) implantedin 12 patients, the BE-Stent
(MedtronicInc., Minneapolis, USA) in 11, Multilink (Gui-
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dant Corporation, Indianapolis, USA) in 7, Pura-Vario
(DevonMedicd, Hamburg, Germany) in 7, Jostent (Jomed,
GmbH Rangendinger, Germany) in 4, and the Euca Stent
(Eucatech, GmbH, Kissingen, Germany).

Theradia approach wasachievedin 97 (94%) out of
103 patients selected for thistechnique. In al patientsin
whomthevascular approach wasobtained, the selectivein-
tubation of coronary ostiawas possible with appropriate
support. The mean duration of the proceduresin the elec-
tive patientswas42.3+12.8min. Successwasobtainedin 70
(100%) out of the 701esionstreated with stentimplantation,
andin’57 (96%) out of the59lesionstreated with TCA.

The following complications were observed: non-Q-
waveinfarctionin 1 (1%) patient dueto occlusion of thecir-
cumflex artery 2 hoursafter TCA, which was successfully
treated with stentimpl antation; hematomaintheforearmin2
(2%) patients, one of whom required surgical drainage; and
asymptomatic loss of theradial pulsein 2 (2%) patients.
Emergency surgery, Q-waveinfarction, needfor transfusion,
and death did not occur. In the el ective patients, the mean
duration of hospital stay after interventionwas27+6.4h.

Discussion

Most of percutaneouscoronary interventionsareperfor-
medthroughthefemora artery. Despitetheavailability of low-
profilematerial and early withdrawal of introducers, compli-
cationsrelated to the site of puncture persist, particularly in
patientsusing high dosesof anticoagulant drugs, fibrinolytic
agents, and GPI1b/l1ainhibitorst. Inobeseindividuasandin
thosewith severe aortailiac disorders, thefemord approach
may bedifficult or evenimpossible. Inaddition, immohilization
of thelower limbsand prolonged rest arerecommended after
theintervention, increasing hospital stay®.

Despitethepossibility of the percutaneous approach,
thebrachial artery, whichwasvery often used through dis-
section in the beginning of coronary angioplasty, ismore
deeply located than the radial artery, accountsfor alarger
areaof irrigation, anditsocclusion may determinefunctional
impairment of thelimb®°,

Ontheother hand, theradid artery ismoresuperficial-
ly located, is easily approached, and al so easily compres-
sed. Lossof theradial pulseisminimizedif agood collateral
circulationisprovided through the palmar arch, whose as-
sessment through the Allen’ stest makesthetechnique ex-
tremely safe?34 711,

Patients selected for theradial technique should meet
thefollowing criteria: radial pul se of good amplitude, pre-
senceof ulnar pulse, and agood collateral flow throughthe
palmar arch shown in the Allen’ stest 2. The Allen’ stest
consists of 2 consecutive stages. simultaneous compres-
sionof theradial and ulnar arteriesleadingto palmar ische-
mia; with theradial artery compressed, the ulnar artery is
set free. This maneuver in the presence of good collateral
circulation through the palmar arch resultsin reversion of
ischemiainlessthan 10 sec, which confirmsthepositivity of
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thetest. In case of prolonged ischemia, thetest isconside-
red ischemic (negative), constituting acontraindication to
the technique?”315, Allen’ stest may bereplaced by thede-
termination of oxygen saturation with the pul se oximeter,
with which changesin the percentage of oxygen saturation
valuesmay beanayzed *°.

Routinely, theright radial artery isused, which provi-
desthe same conditions of practical handling of theright
brachia andfemoral via. Theleft radial artery may beused
inunsuccessful casesof right-side puncture, reductioninor
absenceof pulsedueto previousbrachia or radial cathete-
rization, and approach of theleft mammary artery’.

In pati ents requiring hemodynamic support, such as
intraaortic balloon, or cardiopulmonary support, thefemoral
approach isunavoidable and, therefore, the femoral viais
preferable. Inthe sameway;, patients undergoing ahemodia
lysis program or future candidates for thistype of treatment
shouldasobepreferably approachedthroughthefemoral via.

Themajor advantageof usingtheradia viaisreduction
intheincidenceof complicationsrelatedtothesiteof puncture
associated with early ambulation and norisk of bleeding, with
reductionin hospital stay, and consequently in costs, making
way for interventionsin an outpatient careregimen 18%°,

Kiemeneij etd. ®, inarandomized study, comparedthe
radial, femoral, and brachial approachesand observed alo-
wer incidencein complicationswiththeradia via

Mann et a. ¢, inaprospective study, compared the costs
of coronary angioplasties performed through theradial and
femoral approaches and observed asignificant reduction in
complicationsrelated to the vascular approach, asmaller
duration of hospital stay, andareductioninthetotal cost of the
procedureinthegroup treated throughtheradial approach.

Availability of theappropriate material isvery impor-
tant for the percutaneous approach of theradial artery anda
learning curve hasbeen reported with failureratesaround
10% 254, In our study, we used the Cordis-Johnson-John-
sontransradial kit, which comprised a19-gauge needle, a
0.022" guide wire, a6F (French) sheath, and progressive
dilators, and we obtained accessin 94% of the cases. The
failures, most of which occurred intheinitial phase, were
successfully treated through thefemoral via.

Another important detail i sthe choice of aguidewire
that allowsgood support for approaching thetarget artery.
The most common technical difficulties related to the
catheterization of thecoronary ostiausingtheradial artery
may beovercomewithinitial trainingin coronary angiogra:
phy. Impossibility of selective intubation of the coronary
ostiamay also occur dueto tortuosity of the subclavian ar-
tery or important dilation of theascending aorta?. Despite
therecent manufactureof specificmateria for theradia arte-
ry approach, weused guiding cathetersusually usedfor the
femoral via, and wehad no difficulty related to the support.

Few reportsexist ontheuseof theradia viafor perfor-
ming primary angioplasty inacutemyocardia infarction 2.,
I'n our country, our study wasthefirst report on theradial
viafor primary angioplasty. Our experiencewith coronary
angiography using theradial artery madethisinitiativeea-
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sier, and wehad no difficulty inapproaching theartery in-
volved intheinfarction. Theincreasing use of the GP 11b/
[1lainhibitorsin primary angioplasty or associated with a
thrombolytic agent makestheradial approach attractivedue
to greater risks of hemorrhagic complicationsin these pa-
tients. In our seriesof patients, no complicationsrelated to
the vascular access occurred in the patients with acute
myocardial infarction undergoing primary angiopl asty, des-
pitetheuseof GPIIb/lI1ainhibitorsinall patients.

Despitethecomplexity of thelesions, 75% of whichwere
B2 and Ctypesaccording to the classification of the American
Collegeof Cardiology/American Heart Association Task Force
Z modified by Ellis?, ahighindex of primary successwas
observed, 100%for thelesionstreasted with stent implantation
and 96% for thelesionstreated with balloon, aswasalow
incidence of complications. Recent studies have shown the
efficacy and safety of using GP l1b/Il1ainhibitors during
percutaneous coronary interventions 2, In addition, the
incidenceof acutecomplicationsfollowingtheinterventionwas
reduced with stentimplantation?. Theuseof |atest generation
of material, includinglow-profileand easy-handling stents, in
additiontotheuseof GPI b/l 1ainhibitorsin1/3 of thepatients
may have positively influenced our results.

The major complications of this technique are the
asymptomaticlossof theradial pul se(4%) and theoccurren-
ceof hematomas(0.7%), but asurgical interventionfor the
treatment of hematomaor arteriovenousfistulae hasbeen
rarely observed (0.1%) **%, Theincidenceof complications
observed in this study overlaps the literature findings:
asymptomaticlossof theradial pulseoccurredinalow per-
centage of patients, even though patency of the radial
artery wasassessed only by the pal pation method, unlikea
few studiesthat used ultrasound**. The use of 6F introdu-
cersandtheir withdrawal immediately after the procedure
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may have positively influenced the low rate of loss of the
radial pulseobservedin our series. Theincidence of hema:
tomas was a so very low, considering that 33% of the pa-
tientsused GPI1b/111ainhibitors.

Theuseof 6Fintroducersreducestheincidenceof ar-
terial occlusion but, on the other hand, makes the use of
other techniques, such asrotational atherectomy andintra-
coronary ultrasound, unfeasible. The use of 7F and 8F
introducers has been reported depending on the diameter
of theradial artery measured on ultrasound 2=,

Early hospital dischargewith cost reductionisoneof
the major advantages of theradial via®. Other advantages
arethereductioninnursingtimeandintensity withtheac-
cessvia, inadditiontothe patient’ ssensation of comfort wi-
th early ambulation 3. In our experience, duration of hospi-
tal stay after intervention assessed only in the elective pa-
tientswassmall and overlappedtheliteraturefindings.

Thisstudy, however, hassomelimitations, such asthe
observational design and seriesreport, whichdo not allow
direct comparisonwith other techniques. Most of theinter-
ventionswere performed by the same surgeon, which limi-
ted the conclusions. Hospital discharge of the patientstrea-
ted electively did not depend only on the guidance of the
team involvedintheprocedure, which may haveincreased
theduration of hospital stay.

Inconclusion, our study hasshownthat theradial artery
may besafely used, congtituting onemoreoption of accessfor
percutaneous coronary interventions, which isatechnique
that should bepreferably considered in caseswith relative or
absolutecontraindicationtothefemord via(eortailiacdisease,
local infection) and when therisk of complicationsis high
(obesity, oral anticoagulation, thrombolysi s, and concomitant
useof GPIIb/I1ainhibitors). Early ambulationwith norisk of
bleeding reducesthe duration of hospital stay and costs.

References

1. TheEPICinvestigators. Use of amonoclonal antibody directed against the pla-
telet glycoprotein [1b/II1areceptor in high-risk coronary angioplasty. N Engl J
Med 1994; 330: 956-61.

2. Campeau L. Percutaneousradial artery approach for coronary angiography.
Cathet Cardiovasc Diagn 1989; 16: 3-7.

3. Kiemeneij F, Laarman GJ. Theradia artery: asafeentry sitefor coronary stenting.
Circulation 1993; 88: |-587.

4. Kiemenej F, Laarman GJ. Percutaneoustransradial artery approach for coronary
Pamaz-Schatz stent implantation. Am Heart J1994; 128: 167-70.

5. Kiemendj F, Laarman GJ, de Melker E. Transradia coronary angioplasty. Am
Heart J1995; 129: 1-7.

6. TiftMannJ, Cubeddu G, Schneider J, Arrowood M. Right radia accessfor PTCA:
A prospective study demonstrates reduced complications and hospital charges.
JlInvas Cardiol 1996; 8: 40D-4D.

7. JaspersL, Jackmaert C, PaelmansR, Coninx R, SmeetsB, Benit E. Frequency of a
positive Allen test in apopulation of patients undergoing cardiac catheteriza-
tion (abstract). Eur Heart J 1995; T6(suppl): 1828.

8. Johnson LW, Esent P, Grambartolomei A, Grant WH, Loin M, Reger MJ. Periphe-
ral vascular complications of coronary angioplasty by thefemora and brachid te-
chniques. Cathet Cardiovasc Diagn 1994; 31: 165-72.

9. Kiemeneij F, Laarman GJ, Odekerken D, Slagboom T, Vander WickenR. A rando-
mized comparison of percutaneoustransluminal coronary angioplasty by thera

dial, brachial and femoral approaches: the Access study. JAm Coll Cardiol 1997;
29: 1269-75.

10. Fergusson DJG, KamadaRO. Percutaneousentry of thebrachial artery for left he-
art catheterization using asheath; further experience. Cathet Cardiovasc Diagn-
1986; 12: 209-11.

11. GrinfeldL,Berrocal D, RojasMajasC, Magni J, Belardi J. What isthemost effecti-
vevascular approach for adiagnosis cardiac catheterization? A randomized trial
using thefemoral, brachid or radial approach. JAm Coll Cardiol 1996; 27: 901.

12. Allen EV. Thromboangitis obliterans: Methods of diagnosisof chronic occlusi-
vearterial lesionsdistal to thewrist withiillustrative cases. Am JMed Sci 1929;
178: 237- 44,

13. CarvahoE, Jordan C, Fgjadet J, et a. Percutaneoustransradial coronary revascu-
larization. JAm Coll Cardiol 1995; 25: I-301.

14. LotanC,HasinY, Mosseri M, et a. Transradia approach for coronary angiogra-
phy and angioplasty. Am JCardiol 1995; 76: 164-7.

15. Barbeau G, Carrier G, Ferland S, Letourneau L, Gleeton O, Lariviere M. Right
transradial approach for coronary procedures: Preliminary results. JInvas Car-
diol 1996; 8: 19D-21D.

16. FgadetJ, Brune P, Jordan C, Cassagneau B, Laurent JP, Marco J. Transradiad ap-
proach for interventional coronary procedure: analysis of complications. JAm
Coll Cardiol 1996; 27: 1032.

17. Spaulding C, Lefevre T, Funck F. Left radia approach for coronary angiography:
results of aprospective study. Cathet Cardiovasc Diagn 1996; 39: 365-70.

377



Brito et al
Transradial approach for coronary interventions

18.

19.

20.

21.

22.

23.

24,

25.

Kiemeneij F, Laarman GJ, Slagboom T, Van der Wieken R. Outpatient coronary
stent implantation. JAm Coll Cardiol 1997; 29: 323-7.

Sagbomm T, Kiemeneij F, Laarman G, Wieken R. Actua sameday dischargeafter
coronary angioplasty. Eur Heart J 1996; (suppl): 1973.

Saito S, Hosokawa G, Miyake S, Y amamoto S. Successful reperfusion with tran-
sradial angioplasty safety result in early ambulation and shorten hospital stay in
aselected subgroup of acute myocardial infarction. The results of Kamakura
PASTA Trial. JAm Coll Cardiol 1997; 29: 971.

Steg PG, Aubry P. Radia accessfor primary PTCA in patientswith acute myocar-
dial infarction and contraindication to or impossible femoral access. Cathet Car-
diovasc Diagn 1996; 39: 424-6.

The EPILOG Investigators. Platelet glycoprotein | 1b/111areceptor blockade and
low-dose heparin during percutaneous coronary revascularization. N Engl J
Med 1997; 336: 1689-96.

The RAPPORT Investigators. Randomized, placebo-controlled tria of platelet
glycoprotein | 1b/I11ablockade with primary angioplasty for acute myocardial in-
farction. Circulation 1998; 98: 734-41.

The CAPTURE Investigators. Randomized, placebo-controlled trial of abcixi-
mab before and during coronary intervention in refractary unstable angina: the
CAPTURE study. Lancet 1997; 349: 1429-35.

The EPISTENT Investigators. Randomized placebo-controlled and balloon-an-
gioplasty-controlled trial to assess safety of coronary stenting with use of plate-
let glycoprotein I1b/111ablockade. Lancet 1998; 352: 87-92.

378

26.

27.

28.

29.

30.

31

Arq Bras Cardiol
2001; 76: 374-8.

StellaPR, Kiemeneij F, Laarman GJ, Odekerken D, Slagboom T, Vander WiekenR.
Incidence and outcome of radial artery occlusion following transradial coronary
angioplasty Cathet Cardiovasc Diagn 1997; 40: 156-8.

Kiemeneij F, Laarman GJ, Slagboom T. Percutaneoustransradial coronary Pal-
maz-Schatz implantation guided by intravascular ultrasound. Cathet. Cardio-
vasc. Diagn 1995; 34: 133-6.

Saito S, Hosokawa G, Miyake S, Tanaka S, Kawamistu K, Ikei H. Experiencesof
Transradial coronary intervention in Shonan Kamakura General Hospital. Ninth
Complex Coronary Angioplasty Course Book, Edited by Jean Marco and Jean
Fajadet. Paris, May, 1998.

HindsKL, Kauffman DM, Drinkwater VL. Transradial catheterization reduces
nursing time and intensity in patients undergoing cardiac catheterization. Cir-
culation 1996; 94: 2091.

Guidelinesfor percutaneous translumina coronary angioplasty. A report of the
American College of Cardiology/American Heart Association Task Forceon As-
sessment of Diagnostic and Therapeutic Cardiovascular Procedures (Subcom-
mittee on Percutaneous Transluminal Coronary Angioplasty). JAm Coll Cardiol
1988; 12: 529-45.

Ellis SG, Vandormael MG, Cowley MJ, et a. Coronary morphologic and clinical
determinants of procedural outcome with angioplasty for multivessel coronary
disease. Implicationsfor patient selection. Multivessel Angioplasty Prognosis
Study Group. Circulation 1990; 82: 1193-202.



