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bleeding risk.

Introduction

Percutaneous transluminal coronary angioplasty
(PTCA) with new-generation drug-eluting stent (DES)
implantation has become the most frequently performed
therapeutic procedure in medicine. It is a basic treat-
ment of flow-limiting coronary stenosis both in acute and
chronic coronary syndromes. One of the most serious
complications of coronary stent implantation is stent
thrombosis (ST). ST is usually causing ST-elevation
myocardial infarction (Ml) associated with a high mortal-
ity rate. This detrimental condition may occur any time
from immediately after the procedure to several years
thereafter. ST categorized as subacute (2-30 days after
PTCA) carries the highest mortality risk [1].

Case report

A 54-year-old patient was admitted to the hospital
emergency department due to an extensive crushing
injury of the right leg as a result of a farm accident. The
patient was qualified for immediate surgery. Debride-
ment of the left lower leg wound, tibial stabilization
with an external stabilizer, intraoperative application
of gentamicin and thrombectomy of the right posterior
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tibial artery were performed. On admission laboratory
tests showed the following deviations: white blood cell
count (WBC) — 19.5 x 10%/L, C-reactive protein (CRP)
— 8 mg/L. Postoperatively anaemia with haemoglobin
(Hb) concentration 10.5 g/dL and significantly elevated
troponin | levels determined by the high sensitive meth-
od (hsTPI) - 1853 ng/L were observed. In the next days
of hospitalization, elevated WBC (11.7 x 109/L), increase
in CRP (340 mg/L), further anaemia (Hb 8.9 g/dL) and
an increase in hsTPI (4640 ng/L) were observed.

On the second and third day of hospitalization, the
patient periodically reported mild resting pressure-type
chest pain. Detailed medical history revealed nicotinism,
hypertension and exertional chest pain for several
months. ECG showed: intermediate axis, sinus rhythm
96 bpm, Q waves in I, lll, aVF, ST-segment depression
and negative T waves in V4-V6 (Fig. 1). Echocardiog-
raphy revealed left ventricular hypertrophy, moderate
mitral regurgitation, moderate left ventricular systolic
dysfunction with regional contractility disorders, and
left ventricular ejection fraction of 38%. A diagnosis of
non-ST elevation Ml was made, and the patient was
qualified for coronarography. It revealed advanced
three-vessel disease with 100% stenosis of the right
coronary artery, 90% stenosis of proximal and 80% ste-
nosis middle segment of left anterior descending artery
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Figure 1. ECG: a — 4" hospitalization day, b — 14t
hospitalization day; speed 25mm/s

(LAD), 50% stenosis of the second diagonal branch,
70% ostial stenosis of the first septal branch and 90%
stenosis of the second obtuse marginal branch (OM2)
(Fig. 2). Animmediate cardiac surgery consultation was
performed to qualify for coronary artery bypass grafting.
After a detailed explanation of treatment options, risks,
anticipated benefits and limitations of heart surgery and
PTCA the patient refused surgery and chose percutane-
ous treatment. Accordingly, PTCA OM2 was performed
ad hoc by implanting DES Firehawk 2.5 x 29 mm at
pressure 14 atm with a good direct result (Fig. 2). Before
angioplasty, loading doses of acetylsalicylic acid and
clopidogrel were given. Ticagrelor was not used due
to recent extensive surgical trauma and a significantly
increased risk of bleeding. Two days later, the second
stage of PTCA was performed with two DES implanta-
tion (Promus Premier 2.5 x 32 mm at 12 atm in middle
LAD and Synergy 3.0 x 28 mm at 12 atm in proximal
LAD) and post-dilatation with non-compliant (NC) bal-
loons Quantum Apex 3.5 x 15 mm and 4.0 x 12 mm up
to 18 atm (Fig. 2). The course of hospitalization at the
Cardiology Clinic was without complications. After ob-
taining microbiological results initial empirical antibiotic
therapy was modified. Decreasing hsTPI (893 ng/L)
and CRP (193 mg/L), low procalcitonin (PCT) concen-
tration (0.43 ng/mL), stable Hb (9.2 d/dL) and WBC
(11.7 x 10%/L) were observed. After an orthopaedic
consultation, the patient was transferred to the Ortho-
paedics Clinic where surgical drainage of left lower leg
wounds was performed. Due to anaemia (7.2 d/dL),
four units of packed red blood cells (PRBC) were trans-
fused. Laboratory tests showed stable Hb (10.2 g/dL),

WBC (10.6 x 10%L), increasing platelet count (PLT)
(466 — 787 — 1044 x 10%/L), low PCT, decrease in CRP
(109mg/dL) and hsTPI (165 ng/L).

On the seventh day after being transferred from the
Cardiology Clinic, the patient reported severe tearing
pain in the chest radiating to the neck, lower jaw and
left upper limb. ECG revealed ST-segment elevation
in V2-V5 up to 3 mm, with hyperacute T waves (Fig.
1). LAD stent thrombosis was suspected. The patient
was transported to the cath lab immediately. Coronary
angiography revealed stent thrombosis in both LAD and
OM2 (Fig. 2). A loading dose of ticagrelor and a bolus
followed by an infusion of abciximab were given. Ag-
gressive dilatations within LAD and OM2 stents with
NC balloons Apollo 2.5 x 12 mm and 3.0 x 12 mm at
pressures up to 30 atm were carried out. Restoration of
flow, good angiographic effect and chest pain resolution
were achieved.

In the following days, the local condition of the limb
was rapidly deteriorating. A gradual worsening of the
general condition was also observed. A decision was
made to amputate the limb. Due to the recent acute
coronary syndrome (ACS) and ST, the procedure was
performed without interrupting antiplatelet therapy. Four
PRBC units were transfused during the perioperative
period and a transient increase in hsTPI up to 6294 ng/L
without new ECG or echocardiography findings was ob-
served (with a perioperative decrease in Hb to 7.4 g/dL).

After amputation further lowering of inflammation
parameters and gradual improvement in the patient’s
condition was observed. Due to negative control cul-
tures, antibiotic therapy was terminated. The patient was
discharged home in good general condition 33 days
after injury.

Discussion

In recent years, the development of new generation
DES, improvement of implantation techniques and in-
troduction in clinical practice novel potent antiplatelet
drugs resulted in a significant reduction in the incidence
of ST. Recent large-scale registries reported that with
contemporary treatment ST occurs in less than 2% of
patients [2, 3].

Many clinical, angiographic and procedural factors
were proven to be related to an increased risk of ST
[4]. Clinical factors with higher ST risk include prema-
ture antiplatelet treatment discontinuation, diabetes,
renal failure, anaemia, impaired LVEF, malignancy,
smoking, advanced age, antiplatelet drugs resistance.
Angiographic and device-related factors predisposing
to ST include ACS, complex lesion morphology, mul-
tiple lesions, stent under expansion, residual stenosis,
vessel dissection, stenting in small vessels, suboptimal
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Figure 2. Coronary angiograms: a — pre-PTCA AP caudal view, b — pre-PTCA AP cranial view, c — pre-PTCA left
anterior oblique view — RCA, d — OM2 stent implantation, e — post-PTCA OM2 AP caudal view, f — middle LAD stent
implantation, g — proximal LAD stent implantation, h — post-PTCA LAD AP cranial view, i — LAD and OM2 ST AP
caudal view, j — LAD ST baloon angioplasty AP cranial view, k — OM2 ST baloon angioplasty AP caudal view, | — final
result after ST angioplasty right anterior oblique caudal view; AP — anterio-posterior, LAD — left anterior descending
artery, OM2 — second obtuse marginal branch, PTCA — percutaneous transluminal coronary angioplasty, RCA — right

coronary artery, ST — stent thrombosis

stenting result with the impaired coronary flow. The
risk of ST depends also on the type of implanted stent.
New-generation DES with enhanced biocompatibility
exclusively sirolimus-analogue active drugs and thin
struts have a significantly lower risk of stent thrombo-
sis in comparison to both early-generation DES and
BMS [5]. Accordingly, new-generation DES should be
the default stent type for PTCA regardless of clinical
presentation, lesion subtype, concomitant therapies,
or comorbidities [6].

Several studies have reported an association
between inflammatory cytokines concentrations and
stent thrombogenicity [7-9]. Park et al reported that
pre-procedural CRP was significantly associated with
increased risks of ST, death, and MI [7]. Hwang et al.
[8] reported a positive association between elevated
levels of interleukin 6 and DES thrombosis. Katayama et
al. have shown that in patients with Ml who are treated
with primary coronary stenting, inflammation indicators
such as CRP and serum amyloid-A protein may be
closely related to ST [9]. Some previous reports have
shown that major bleeding may also be correlated with
the development of ST [1]. This case report presented

the patient with both high-grade inflammation and re-
current anemization.

In general, as a preventive measure against ST novel
more potent P2Y12 inhibitors, namely ticagrelor and
prasugrel, may be used. These drugs achieve a faster,
greater and more consistent degree of P2Y12 inhibition
as compared to clopidogrel. They are more effective in
preventing early and late ST in patients with ACS [10,
11]. However, this comes at the cost of higher bleed-
ing liability and previous intracranial haemorrhage or
ongoing bleeds are contraindications for ticagrelor and
prasugrel [10, 11]. Due to recent trauma with peripheral
vessel injury, the presented patient was initially as-
sessed as ineligible for ticagrelor or prasugrel treatment.

Observational studies have shown a high risk of ST
recurrence after the first episode [12, 13]. Armstrong et
al reported the cumulative hazard of angiographic defi-
nite recurrent ST 11% at 1 year and 20% at 5 years. The
cumulative hazard of definite or probable recurrent ST
was 16% at 1 year and 24% at 5 years. According to
this registry, the risk of recurrence is highest in the first
few months after the first event [12]. Both prasugrel and
ticagrelor are associated with a significant reduction
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of first and recurrent ST as compared to clopidogrel
[10, 13]. Based on this data after ST occurrence pa-
tients previously on clopidogrel should be switched to
ticagrelor or prasugrel if not contraindicated [6]. Bolus
and infusion of glycoprotein lIb/llla receptor antagonist
(abciximab, tirofiban or eptifibatide), potent antiplatelet
drug and aggressive high-pressure balloon dilations are
standard ST treatments [6]. In most cases, satisfactory
results are obtained with balloon dilation and repeated
stenting may be avoided. However, a new stent may
be required to overcome edge-related dissections and
adjacent lesions, or to optimize final results [6, 14].
Despite the high bleeding risk, in the face of ST in stents
implanted both in LAD and OM2, the presented patient
was given abciximab and was switched to ticagrelor.
Subsequent leg amputation was carried out success-
fully on full dual antiplatelet therapy with reasonable
blood loss.

In conclusion, ST is an important serious compli-
cation following angioplasty which prevention and
treatment often require difficult clinical decisions with
risk-benefit assessment. Novel potent antiplatelet
agents may be a reasonable choice even for patients
with high bleeding risk.

Conclusions

ST is an important serious complication following
angioplasty which prevention and treatment often re-
quire difficult clinical decisions with risk-benefit assess-
ment. As a preventive measure novel potent antiplatelet
agents may be a reasonable choice even for patients
with high bleeding risk.
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