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Early and late results of Percutaneous Transluminal Coronary
Angioplasty in Ischaemic Heart Disease: Our Experience

Wg Cdr SN Sharma®, Dr U Kaul**

The results of 7130 conseculive perculaneous
trunsluminel coronsry sngioplasty (PTCA) procedires
cartiod out in 112 patlents are reporied. The lollow up
period rangad frem 1 month to 24 months. Eighty-lfour
patiente (75%) had » single vessel disoase, and 28 [25%)
had muftiveseel disoaso. Two vessol dilatation was done
In 23 pelients. The primary success rale was 92% In
anceasaful cases, the diemeter of slenosis wes changed
on aversge from an inftial 85% o 23% Acute occlusion of
the vessel occurred on 9 occasions (6.8%). Emargency
coronary bypags surgery (CABG) was done In 3 (2.7%), 2
patients ( 1.68%) were subjected fo immediate re-dilatation.
One palien! who underwen! CABG died (case fatality
0.8%). Occluslon of difated vessel did not occur aller the
patienls were d-'ic:hnrg.d from hospltal, Follow-up data
revealod thal long-term clinfeal success [clags |} was sean
In 78 patiants who had 8 successhil pilmary dilatation. OF
tife 25 pulienls who were studied by 8 repeal coronary
arterlography, T had developed reslenosis. Five of these
palienis have bean successiully redliared,

It fe conciuded thet PTCA is an alfective and safs
mathad of treatment In aolected pationts with coronury
arlery disease, both single and multivesss! dissass,

Introduciion
Percutanaous ransluminal  coronary
angioplasly (PTCA) has become a well

established method of non-surgical revascul-
arisation of obstrucled corenary arteres. The
technique first introduced by Guentizig et al' in
1977 has rapidly evolved Into a widely accepted
therapeutic modality in selected palients of single
and multivessel coronary disease” ™, Though a
large number of patients have undergone this
method of treatment in Eurcpe, Amenca and
Australia, this method has been introduced only
recently on a regular basis in India.

In this communication, we report our
experience with PTCA camied out during the
period November 19868 to Oclober 1988,

Material & Methods

During the period Nov 1886 fo Oct 1988,
130 attempts at PTCA were carried out in 112

patients (93 males) at the Cardiothoracic Centre
ol All India Institute of Medical Sciences, Naw
Delhi. Age of the patients ranged from 36-65
years (mean 44 years). The elinical slalus belore
PTCA comprised of chronic stable angina
(Canadian Hearn Associalion Class Il & 1) in 58
(53%), unstable angina (Crescendo angina) in 29
(26%) and angina following thrombalytic Ireatment
for acute myocardial infarclion (AMI) in 24 (21%)
patans

oingle vessel disease was present in 84
patients, two vessel disease In 27 and thwree
vessel disease in 1 patient (Table 1), Of Ihe
patients with multivessal disease, dilalalion of 2
vessels was done in 23 patients and In the
ramaining only dilatation of the ‘culprit’ artery was
attempted . Only symptomalic palients showing
angiographic coronary arary slencsis measuring
70% or mara in reduction of luminal diameter
were laken up for PTCA. Patients underwent
readmill exercise stress testing according 1o the
Bruce protocol and radionuclide gated blood pool
scintigraphy with exercise wherever this was
clinically possible before and after dilatation. A 12
lead ECG was taken before and immediately after
PTCA

Protocal Patients  were admitted to
hospital one day before the procedure. Baseline
ECG, Chest X-ray, blood grouping and cross
maiching and preparation as for CABG were
dons. Cardiothoracic surgery team and operation
theatre was always available as a standby.

Cral medication included |sosorbide
Dinitrate 10 mas 6 hourly (-1 1o + 3 days),
Mifedipine 10 mg B hourly (-1 day to + 3 months),
Aspirin 300 mg per day (- 1 day lo conlinue) and
Dipyridamale 100 mg 8 hourly (- 1 day + 2
months),
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Parenteral medicines were Dexiran 40%
Infusion (100 mbhour) (-1 1o + 12 hours),
Nitroglycerine infusion ( 25-150 microgram/minute
Yo maintain systolic pressure around 100 mm Hg
(- 6 to + 24 hours )

Heparin was given 10,000 units LV aller
introducing guiding catheler and 5000 units LV. 6
houtly thareatter for 24 hours

Tachnigue The procedure was done

through transfemoral approach using an arterial
valved sheath. Pacing lead was placed in nght
ventircular apex in patienis taken for RCA or
CIRC dilatation and pacemaker connected on a
demand mode, Left or right (USCI) Judkin's
guiding catheteres were used lo seleclively enter
the appropriale coronary oslium and baseline

e

Fig. la - Stenosis of LAD,

angiograms were obtained in multiple views 1o
delineate the lesion and assess ils continued

e

Flg. b Sueccessfully dilated.
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Fig. lta © Stenasis of circumifiex.

sultabilty for PTCA. A steerable guidewire and
appropriate sized balloon was advanced through

Fig. M : Successfully dilaled.

the guiding catheter to siraddle the lesion. The
balloons used were LPS-1, LPS-l, profile plus,
probe (USCI) and micro-Hartzler and Harizler
ballcon catheters (ACS). Resting translesional
pressure gradients were obtained in initial 55
patients and later with the use of newer lower
profile balloons this was omilled altogether. After
confirming the position, balloon was inflaled at
5-10 atmosphere pressure (75-150 PSI) for 30-60
seconds and repeated if required till the balloon
waist disappeared and vessel was dilated. Finally
a low pressre prolonged dilatation (3-4
atmospheres for 80-75 seconds) was done as a
“dressing” mangeuvre at the site of conlrolied
injury. Post-PTCA angiography was done in
multiple views 1o assess lhe change in luminal
diameler The indices of success were laken as (i)
disappearance of the balloon waist; (i)
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decrease/abolilion of franslesional gradient (in
intial 55 cases only); and {iii) angiographic
evidence of success which was delined as
reduction of stenosis by 20% or more with final
stenosis being less than 50% without AMI
emergancy CABG or death. Figure 1 and 2 shows
pre and post PTCA angiogram showing effective
dilatation of lefl anterior descending and left
circumilex coronary artery respectively. There is
adequate dilatation of vessel without rasidual lesion

Follow up : Following PTCA the patients
were observed in coronary care unit for 24 hours.
ambulated next day and discharged on 3rd day
with maintenance treatment as summarised under
protocol and advised regarding risk factor
modification. Repeal exercise tesl was planned
within  two weeks of PTCA for objective
assessment ol improvement in functional class
experiencd by the patient. Furher outpatient
follow up included clincial evaluation, ECG and
treadmill exercise test at three and six months.
Repeal coronary aneriography was done at 3.6
months period in patients who consented and in
those who had recurrence of symptoms with
objeclive evidence of ischaemia suggesting
restenosis. The lenglh of follow up was 6 weeks
to two years,

Patients of AMI who received thrombolytic
therapy were subjected to angiography and PTCA
after 10 days to 4 months {averaga 33 days ) of
onset of Ml and subsequent follow up was as per
the protocel.

Resulis

We attempted 130 PTCA in 112 patients.
The areries involved and success rates are
shown in Table I. The primary succss rate was
92% in single vessle disease (SVD), in
mullivessel disease (MVD) and overall success
was 81% (119/130 lesions). Lesions of left
-anterior descending artery (LAD) had consistently
higher success rate in both SVD and MVD but in
right coronary artery (RCA) and left circumilex
(Cx) artery the success rate was marginally lower,
both in SVD and MVD group.

In successtul cases the average stenosis of
coronary artery reduced from 85% to 23% afler

7o

PTCA. The average Iranslesional gradient
measured in first 55 cases reduced from 62.5 mm
of Hg to 10.5 mm of Hg (Table ).

Table - I. Vessels dilaled and details of Primary
Success & Fallures

Caronary VD MYD Total

Aary T 5 T 5 8 F
LAD W o) 16 15(M%) 56 5
ktormodiae 3 3 - - 4 -
ACA 2 21{95%) 1] 11{855) a8 3
Cx 15 1BE%) 11 10{@1%) 23 3
Totud%) B4 TN} 46 AX0I%)IBEI% 19

5VD) = Singhe Vessel Disaasn

MVD - Myl Vasend Disoaso

T =Toal 5 = Successhd F = Failurg
LAD = Luh anteror datoanding

ACA = Right coror vy artery

Cr = Circumllex

——

PTCA was unsuccessiul in 9 patients with
11 (8%) stenotic lesions , seven in SVD and two
in MVD group. Details of fallure and complications
were as follows :

In 4 cases there was abrupl closure of
dilated artery leading to AMI. Dissection of dilated
Coronary arlery led to AMI in 2 patients. Side
branch occlusion occured In 2 palients. One
patient resludied 3 month later however showed a
patent side branch. Both were managed
conservatively as the area at risk was small.

In one patient, parforation of righl atrium
relaled lo pacing lead led to tamponade. This
patient also had developed abrupt closure of a
dilated artery.

Arrhythmias developed in two cases : atrial
fibrillation in one and ventricular fibrillation {VF) in
one. The patient with VF was resuscitated
promptly and the procedure continued.

Failure to cross the lesion occurred in 3
patients, LAD {1) and Cx (2). The lesions were
very light and placed at angulation.

Emergency CABG was done within 1-4
hours of development of AMI in 3 patients. Two
vessels which got occluded abruptly wers
re-dilated successfully. One patient developing
abrupt ciosure of LAD with severe hypotension
and brydycardia was taken up for CABG, Al
surgery he was found to have developed
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tamponde secondary lo a perforation of right
atrium relatled 1o \he pacing lead. This patient
could nol be weaned off the cardiopulmonary
bypass and died.

Follow Up Data : Of 103 patients in whom
PTCA was successful, follow up clinical stalus
showed that 80 patients were assymplomatic, 13
Class Il, 9 Class Il and one had class IV
symploms (Table ). None of the patients
presented with acule occlusion of the dilated
vessel atter being discharged from the hospital.

Tuble - N Dismeter of Coronary Lesions and Prosstre
Gradlents in Patients with Successful PTCA

— e B e

Bofore  Aler  ATRESTUDY  [3-5 months
PTCA  PTCA Madnmined  aher PTCA)
Patoncy  Rostonosed

huotagodiamotor  B5%(105) ZIW(I05)  16%(18) BT (7)
o el

Avoragatranelumingl G256 [B5)  106(66) Mol mossuned

N [rasELne

gradim| mm Hg.

Fiyurus i paraniess indicale i number ol pabents

Table - N Clinleal Oulcome After PTCA

Clinieal Pre-PTCGA PostPTCA Followup & monthe

saails o tero yEAE
Clags v 12 - 1
Clars I G4 2 g
Class Il 20 12 13
Claze | 3 75 Bo

*hs per Canadian Cardevascular Socisty Grading of Angina of efor.

Repeat treadmill test done in 90 patients
{within one week of PTCA) was negative in 80
and positive in 10 patients. A follow up TMT was
dong in 35 patients (4-18 months). It was negative
in 25 patients and posilive in 10 patients (Details
in Table V).

Table - IV Data of Treadmill Exercise Testing
Before, After and During Follow up

{Salzar's criteria)

Batora Within 1 Alter 3

PTCA wioak of month of

suctesshl FTCA PTCAIn=3)

Nagatia 4 8 )
Wiy +ve 2 3
Modorataly +vo a6 4 5
Strongly +va 48 2

" -all have wcheeria al exercse radionuclide veniriculography
** Follow up period {4 manthe - 18 months)
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Radionuclide ventriculography was done in
22 patients within 3 months of a successful PTCA.
The mean change in Left Ventricular Ejection
Fraction (LVEF) before PTCA was -1.0 + 0.7%,
which significantly increased lo +6.71 1 1.2%.
Likewise the pos! exercise regional wall motion
abnormalities present before PTCA disappeared
in all patients following PTCA(Table V).

TABLE - V Dats of Radionuciide Ventriculography
Belora and Alter Succassful PTCA (N=22)

Balora PTEA withivi § Wik

of FTCA
LEFT% -10£07 w671 E12
(Maan Changa) ’
RWM abrormalily + LB Gi04

LVEF - Lah Vonricular ajection fracon
AWM - Hegonal wall matian

Repeat Coronary Arteriography : In 25
palients repeal angiography was done at 3-6
manths after PTCA. 18 patients had maintained
palency of the dilated segment with average
luminal diameter reduction of 16% only. Seven
patients had developed restenosis (average
luminal diameter reduction being 87%). Five of
themn were successfully redilated (3 LAD and 2
RCA). One asymplomatic patient had total
occlusion of the dilated segment but distal vessel
was filling through collaterals and hence no
Intervention was done. One patiert with class Il
symploms & strongly positive exercise test had
90% slenosis of LAD but patient was not willing 1o
undergo repeat PTCA.

Discussion

Qur experience shows that PTCA is an
effective atternative to CABG in patients with SVD
and can be atiempted in patients with multivessel
disease having suftably placed lesions with
gratifying prmary success. Advent of new
generation of balloons and accrued experiences
of operators have made i possible to attempt
more difficult lesions® and muttivessel lesions”
with higher success rate™*. The lesion with 70%
or more luminal diameter reduction should only be
attempted” for revascularisation (complete or
]mun‘pleieg Eto justify the risk of more severe
recurrence . Need for surgical back up in the
centre undertaking PTCA has been well

I
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emphasised because of a risk howsoaver small,
of acule problems necessitating emergancy
CABG?.

Acceptability of PTCA depends on three
major factors. These are success rate, incidence
of complication and restenosis.

Success Rale depends upon experience,
equipment and case selection. We have achieved
primary success rate of 92% for both single and
multivessel disease group. This is marginally
higher than the reported success rale by new
National Hearl Lung and Blood Institute (NHLBI)
registry of 84% for single vessel disease (SVD),
76% lor Double Vessel Disease (DVD) and 719%
for TVD but correlates well with success rate of
91-92 reported by others” "', Our better success
rate is allributed to a careful case selection,
newer dilalation equipments and straightening out
ol the learning curve because one of the
cperators had done the procedures elsewhere
under supervigion of an experienced team,

Prolonged chest pain foliowing PTCA is
caused by spasm, dissection or thrombosis
Spasm was prevented by  continuous
nitroglycerine infusion and intermittent
intracoronary injection of Nitroglycerin 200
microgram. Dissection and thrombosis  are
sometimes difficult to dlﬂ‘eranhate these generally
occur within 30 minutes of PTCA® and AMI can be
preventad if emergency CABG or redilatation is
perlormed within one hour and hence the nesd of
surgical standby.

Of the & patients who had complications, 3
underwent emergency CABG with one moriality-
This patient had in addition developed perforation
of right atrium related lo pacing catheter resulting
in gdditional problem of tamponade which was
diagnosed at thoracotomy. This was the only
tatality (0.8%), which is no different than 1%
reported by old and new NHLBI Registry®'# and
0.85 1o 0.9% reporied by others>*®

Noniatal AMI occurred in 4 cases (3.5%)
and this rate is comparatively Ieas Ihan ovarall
4.3% reported by NHLBI Registry™'?. Failure to
cross the lesion was faced in 3 palumts (2.7%)
which is much less than the new NHLBI Registry

72

data of 7% in SVD and 9% in MVD. This is due lo
our strict case seleclion criteria. Emergency
CABG was required in 3 patients (2.7%) which s
mmparatwe!y less than the ovarall 3.4% in NHLEBI
Heglstr,r and compares favourably by 2.1%
repered by Harzler"

The ingidence of rasienc:-sm following FTCA
varies form 20-30% “**'% at 6.8 months follow
up. Angiographic restenasis may be slightly
higher than the clinical restenosis as some
patients harbour clinically silent restenosis®
Some incriminating factor for restenosis® include
failure to control coronary risk factors lollowing
PTCA, bifurcational lesions, initial translesional
gradienl more than 40 mm Hg, presence of
lhrombus and recent ansel angina. Restenosis Is
armnable to redilatation with excellent sucoess
rate®.

In the presen! series we have restudied
only 25 patients at 3-6 months of follow up, 7 of
lhem have showed restenosis (28%) and 5 of
them have been sucessiully redilated. However till
we have angiographic data on a larger number of
patients and a longer follow up, the exacl rate ol
restenasis in our materail cannot be commented
upon. Given the follw up profile so lar, we do not
gxpect restenosis figures to ba mdlerlarly differant
than what is reported by others®® ‘

Coronary artery disease is a progressive
disorder and many patients may eventually
develop disease of other vessels. PTCA of
suitable and culprit lesions may obviate the need
of premature surgery and thus PTCA
complements the Surgery in management of
coronary arlery disease. The results of currently
ongoing frials comparing PTCA and surgery in
various subsets of paitents will clarity the present
debate of PTCA or surgery for a given sel of
patienis of coronary artery disease especially in
the multiple vessel subgroup.

Based upon cur findings we conclude that
PTCA is an effective and safe method of
Ireatment in selected patients of coronary artery
disease in our setting. The relief of angina and
objective evidence of ischaemia is both prompt
and gralifying, though restenosis is emarging as a
signiticant problem.
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