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The elderly diabetic patients are increasingly referred for percutaneous coronary 
interventions during acute coronary syndromes. A nonegligible proportion of 
this population includes the in stent restenosis as a possible cause of ischemic 

syndrome. This population accounts an higher risk of ischemic, bleeding and vascu-
lar complications affecting the periprocedural management, the length of hospital 
stay and also the prognosis. The improvement of strategies concerning site of access 
choice, antithrombotic drug and timing of interventional treatment have significantly 
reduced the incidence of complications. This paper reports the case of a 76 years-old 
diabetic female with a high bleeding risk, referred to our hospital because of NSTEMI 
complicated by pulmonary edema during hypertensive emergency. The patient had a 
simultaneous in stent restenosis both in left descending coronary artery and left renal 
artery, undergoing percutaneous transradial treatment during bivalirudin infusion. 
The clinical, technical, pharmacological and prognostic implications are discussed. 
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1. INTRODUCTION
The acute coronary syndromes 

(ACS) represent a significant burden on 
healthcare systems. Different Registries 
have demonstrated a dramatic improve-
ment in ACS outcomes over the last 
years. In the last decade the paradigm 
that adding different anti-thrombotic 
regimens can improve the outcome was 
consolidated especially in high risk dia-

betic patient undergoing percutaneous 
coronary intervention (PCI).

However in the real world un-
selected populations this strategy is 
associated with an excess of bleeding 
that affects the prognosis. Nowadays, 
a number of data address the target of 
the treating strategies in balancing the 
avoidance of the event with the avoid-
ance of an excess of bleedings.

During PCI, transradial approach 
dramatically reduces site-access bleed-
ing complications then its use has in-
creased particularly in ACS high risk 
patients (1, 2). At the same time nonac-
cess site bleeding is common after PCI, 
also after transradial approach, espe-
cially during ACS treated with optimal 
antithrombotic therapy (3). Diabetes is 
an independent marker of restenosis af-
ter percutaneous coronary intervention 
(PCI) especially when a bare metal stent 
was implanted. Despite the considera-
ble advances in percutaneous interven-
tions, long-term outcome after stent 
implantation remains an uresolved is-
sue and restenosis has been referred to 
as the ‘’Achilles heel’’ of percutaneous 
intervention. Among novel strategies 
developed to overcome this problem 
the paclitaxel-eluting balloon seems to 
be an effective therapeutic option both 
in coronary and peripheral artery reste-
nosis. (4, 5, 6).

2. CASE REPORT
We report the case of a 76-year-old 

female, with a history of diabetes, hy-



345 Med Arh. 2012 Oct; 66(5): 344-347 • CASE REPORT

Simultaneous Transradial Coronary and Renal in Stent Restenosis Treatment in Diabetic Patient with NSTEMI Complicated by Hypertensive Emergency

pertension and hypercholesterolemia, 
referred to our hospital because of 
NSTEMI (ST-segment shift in antero-
lateral leads-CK-MB=12 ng/dl, TnI=2 
ng/ml at admission).

At admission the patient had a pul-
monary edema complicated by chest 
pain and very high systolic (190 mmHg) 
and diastolic (110 mmHg) arterial pres-
sure.

Six months before the patient un-
derwent percutaneous coronary bare 
metal stent implantation on mid left de-
scending artery, for stable coronary ar-
tery disease (Canadian Class Study II). 
Afterwards, in consideration of severe 
hypertensive status despite extensive 
medical treatment, a renal PTA with 
stent implantation was performed for 
a tight stenosis on left renal artery. The 
clinical follow-up was uneventful until 
the next admission.

Before planning the treatment strat-
egy a clinical and hemorragic risk strat-
ification was provided: the GRACE risk 
score was 240 (30% in Hospital com-
posite death or MI) and the CRUSADE 
Bleeding Score was 66 (risk of in Hos-
pital major bleeding 19,7%).

The patient was pretreated with as-
pirin and a loading dose of 600 mg of 
Clopidogrel and undergoes early inva-
sive strategy. According to the strategy 
used in our Cath Lab, the procedure 
was performed with left transradial ap-
proach during Bivalirudin infusion. The 
coronary angiography showed a normal 
right coronary artery (Figure 1 A) and 
the presence of sub-occlusive in stent 
diffuse restenosis (Figure 1 B) in middle 
segment of the left descending artery.

After a 0.014’’ (BMW, Abbott) 
guide-wire insertion in the first diag-
onal branch, a lesion predilation was 
performed with 2.0 x 12 mm (Quan-
tum NC, Boston) non compliant bal-
loon expanded up to 10 atmospheres, 
followed by Paclitaxel Eluted Balloon 
Angioplasty (PEBA) with 3.0 x 15 mm 
(Dior, Eurocor) expanded up to 12 at-
mospheres for 60 seconds (Figure 2 A) 
with good final angiographic result 
(Figure 2B). In consideration of clinical 
presentation at admission (pulmonary 
edema, elevated arterial pressure levels, 
previous history of renal stent implan-
tation) and the persistence of high ar-
terial pressure levels despite an aggres-

sive pharmacological treatment (Nitro-
prusside i.v. infusion, amlodipine, furo-
semide, Ebrantil i.v.), a selective renal 
left angiography was performed at the 
end of coronary intervention. We en-
gaged the left renal artery ostium with 
a Judkins Rigth 6 French (Mach1, Bos-
ton) guiding catheter: the angio showed 
in stent restenosis of the previously im-
planted stent (Figure 3 A). In consider-
ation of the small amount of contrast 
media used for coronary intervention 
(95 ml), we decide to treat the renal re-
stenosis. A prolonged inflation of a 5.0 
x 15 mm non compliant balloon (Quan-
tum, Boston) up to 18 atmospheres 
was performed with a good final angi-
ographic result (Figure 3B-3C). At the 
end of procedure the total contrast me-
dium amount was 130 ml.

The blood test performed 24 hours 
after the procedure showed stable val-
ues of hemoglobin. No GFR worsening 
neither access site and non access site 
bleeding complications was recorded 

during hospitalization and at 1 month 
follow-up. The patient was discharged 
asymptomatic on the fourth day after 
the procedure. Six months after the 
discharge the clinical follow-up was 
excellent, no MACE’s occurred, the 
arterial pressure values was normal on 
single antihypertensive drug treatment 
(Ramipril 10 mg/daily).

3. DISCUSSION
Bleeding complications occur in 

2-5% of ACS patients with prognos-
tic and pharmacoeconomic conse-
quences related to length and cost of 
hospital stay.

During ACS, we can classify the pre-
dictors of bleeding in: patient related: 
older age, female gender, weight, pre-
vious bleeding, impaired renal func-
tion, comorbidities (i.e. diabetes), met-
abolic pathways genetically determined 
(i.e. cytochrome P4502C1917 polymor-
phism); drug related: type and regimen 
of antithrombotic association, excess 

Figure 1 A. Right coronary artery; Figure 1 B. Diffuse proliferative in stent restenosis on mid left 
descending coronary artery (white arrow).

Figure 2 A. In stent paclitaxel balloon angioplasty; Figure 2 B. Final angiographic result (white arrow).
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drug dosing, cross-over of antithrom-
botic agents; procedure related: vas-
cular access (radial vs femoral), time to 
PCI (duration of pre-treatment), time to 
CABG; device related (DES vs BMS vs 
early endothelization stent).

As a consequence, bleeding risk cal-
culators are proposed to rule out this 
excess of risk so they should must be 
implemented in the early phase of strat-
ification of ACS patients at the time of 
Hospital admission together with isch-
emic risk calculators. In our case, the 
risk stratification was very useful in 
procedural strategy planning because 
of favorable impact of transradial plus 
bivalirudin approach. Another aspect 
is related to comorbidities, like diabe-
tes, and sub-clinical diseases in whom 
the antithrombotic drugs or the urgent 
need of surgical treatment represent an 
unmasking factor for bleeding also in 
the sub-acute or follow-up period. In 
this situation the availability of different 
pathways of anticoagulation via direct 
thrombin inhibitor (i.e. Bivalirudin) can 
also reduces the extra risk of bleeding.

Nevertheless access site bleedings 
are significantly reduced with transra-
dial approach (1), nonaccess site bleed-
ing (essentially occult and gastrointes-
tinal) is common after PCI especially 
during ACS treated with optimal anti-
thrombotic therapy (7). Recent studies 
point out that, if an adequate antiplate-
let pretreatment is provided, Bivaliru-
din compared to heparin + GPIIb/IIIa 
inhibitors is associated with an approx-
imately 40% reduction both nonaccess 
site as well as access site bleedings to-
gether with similar antithrombotic pro-
tection (3, 8, 9).

Althougth the systematic use of bi-
valirudin in peripheral percutaneous 
scenario is a not approved labeling with 
poor literature data, this case clearly 
demonstrates the safety and efficacy of 
bivalirudin in widespread percutaneous 
interventions also in high clinical and 
bleeding risk patients.

In the past, in-stent restenosis (ISR) 
after bare-metal stent (BMS) implanta-
tion is thought to be clinically benign. 
Recently this notion remains contro-
versial and several studies shows a cor-
relation between ISR of BMS, repeated 
ACS, ischemic relapses and worse long-
term clinical outcomes (10, 11, 12).

The metabolic abnormalities associ-
ated with diabetes increase stent reste-
nosis by promoting intimal hyperpla-
sia even if a tigth glicemic control was 
achieved with insulin administration 
(13). When in stent restenosis occur the 
rates of MACE and ACS were signifi-
cantly higher confirming that ISR with 
BMS was significantly associated with 
long-term adverse clinical outcomes. 
Nevertheless recent studies, confirms 
that diabetes remains an important pre-
dictor for restenosis also in the DES era, 
in ACS diabetic patient DES implanta-
tion must be the first choice treatment 
in order to achieve improved angio-
graphic and clinical outcomes. In this 
case the BMS previously implanted, as 
expected, develop restenosis confirm-
ing that in a diabetic patient DES, espe-
cially for large prognostic vessel, repre-
sent the first choice treatment even in a 
clinically stable coronary setting.

Significant renal artery stenosis is a 
well-accepted cause of arterial hyper-
tension and renal insufficiency. Despite 

technical improvements of diagnostic 
and interventional endovascular tools 
has lead to widespread use of percuta-
neous renal artery revascularization, 
during the past two decades the indica-
tions for renal artery stenting have been 
still a matter of debate due to a consid-
ered unproven benefit compared with 
best medical therapy.

However when the revasculariza-
tion was performed in the early phase 
of renal impairment the clinical results 
are achieved more efficaciously than the 
medical therapy alone.

Although the renal vascular bed is 
different, some pathophysiological find-
ings are similar to that with coronary 
tree. The persistence in plaque vulner-
ability and platelet activation with sub-
sequent atherothrombosis as well as the 
neointimal hyperplasia and restenosis 
can be an important common findings. 
In this case the renal stent was proba-
bly underexpanded increasing the prob-
ability of restenosis.

After balloon angioplasty alone, the 
introduction of stents proved to be a sig-
nificant advance in reducing the elastic 
recoil and negative remodeling at the 
treatment site but stimulated prolifera-
tion, migration of smooth muscle cells, 
and neointimal hyperplasia, thereby 
generating a new type of restenosis, in-
stent restenosis. Numerous attempts to 
increase vessel patency after percutane-
ous intervention have included systemic 
medications, endovascular brachyther-
apy and drug-eluting stents but these 
techniques have not met our expecta-
tions in preventing completely resteno-
sis. Although the number of published 
trials and patients treated is still lim-
ited, available data seem to prove that 
Non-stent based local drug delivery and 
particularly the use of paclitaxel-elut-
ing balloons may be effective to reduce 
late lumen loss and restenosis rates af-
ter angioplasty of coronary and periph-
eral arteries.

Recent study show that drug-coated 
balloon angioplasty is associated with 
favorable results for treatment of bare-
metal stent restenosis as well as for 
treatment of drug-eluting stent reste-
nosis compared with uncoated balloon 
angioplasty alone (6).

Our case shows that the use of pa-
clitaxel-eluting balloons is safe, effec-

Figure 3 A. In stent restenosis of left renal stent; Figure 3 B. Non compliant balloon angioplasty; 
Figure 3 C. Final angio result.
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tive and easy to use in case of coronary 
restenosis and potentially can be used 
during renal stent restenosis.

Although during acute coronary 
syndrome the interventional treatment 
must bel limited to ‘’culprit lesion’’ in 
our case the renal restenosis was re-
sponsible for a worsening in clinical 
conditions affecting the prognosis in 
consideration of the basal VFG (Cock-
roft-Gault Creatinin Clearance=71.5 
ml/min) we decide to treat. The post-
procedural nephroprotection treatment 
with sodium bicarbonates was effective 
avoiding the contrast induced nephrop-
athy as confirmed during the hospital 
stay and in the follow-up.

The potential to improve outcomes 
in ACS high risk diabetic patients is 
hence related to a multistep approach 
starting from a case-by-case early and 
mid-term clinical and bleeding risk as-
sessment.
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