
Functional improvement of mid left anterior descending lesion

after angioplasty of functional right coronary occlusion: two

birds with one stone



Clinical History

 66 years old male

 Cardiovascular Risk Factors: Type 2 Diabetes with vascular complication (prior leg

amputation, retinopathy and neuropathy), Hypertension, Dyslipidemia, Obesity II

degree.

 Chronic kidney disease stage 3b; history of Non-Hodgkin lymphoma treated with

CHT more than 20 years ago

 Clinical presentation at ER: acute dyspnoea --> hypoxaemic respiratory distress (pH

7.46, pO2 55 mmHg, pCO2 34 mmHg)

 Lab testing: hs-cTnI 708.9 pg/mL, Creatinine 1.79 mg/dL, eGFR 39 ml/min



 EKG: Sinus rhythm at 85 bpm, negative T waves from V3 to V6 and flat T waves in inferolateral leads

 Transthoracic echocardiography: mild left ventricular dilation with severe global dysfunction (Ejection
Fraction 35%)

 The patient was rapidly treated with i.v. diuretics and non Invasive ventilation with Continuous Positive
Airways Pressure and then transferred to our Coronary Intensive Care Unit with diagnosis of Non-ST-
Elevation Myocardial Infarction (NSTEMI)

Rapid Assessment



After informed consent was given, the patient underwent urgent coronary angiography:

Fig. A,B; Right coronary

angiography showing ostial

lesion (figure A, white

arrow) and collateral circle

from LAD, Rentrop

classification III, Collaterals

Connection grade 2 (figure

B, black arrows).

Fig. C, D; Left coronary

angiography showing

collateral vessels from septal

branches (fig. A, white

arrows) after an

intermediate lesion on mid

tract (red arrow) reaching

Posterior Discending artery

(PDA) and Postero-Lateral

arteries (PLA) of the RCA (fig.

B, black arrows)



Considering the reduction in hs-cTnI value, the absence of
chest pain, the regression of dyspnoea and the absence of ST
elevation or any EKG changes and the kidney disease with high
likelihood of Contrast Induced Nephropathy, the procedure
was stopped for either considering surgical options and to
better prepare the patient in order not to suffer severe kidney
failure and dialysis.

Heart team decided percutaneous intervention was the best
option, considering the comorbidity of the patient and the high
surgical risk.

The patient was prepared with Renal Guard System
(RenalGuard Solutions, Inc. Milford, US) reaching a filtration rate
above 400 ml/min (Creatinine 2.13 mg/dL, eGFR 31 ml/min: CIN
risk 26.1%). Meanwhile, atrial fibrillation was detected on EKG
monitoring, rapidly cardioverted with continuous infusion of i.v.
Amiodarone. The patient returned in the Cath Lab in Double
Anti-Platlet Therapy (Aspirine + Clopidogrel) three days after the
diagnostic angiography.

Left Anterior Discending artery stenosis at mid tract (white arrow)



Technical resolution

A Left Angiography was performed to

confirm the LAD stenosis to evaluate

functionally

Pressure Guide Wire Volcano Verrata

(Phillips Volcano, California US) was

placed at distal LAD after pressure

equalization at the tip of the catheter

Instant wave-free ratio (iFR) scout was then

performed pulling the pressure guide wire

throughout the LAD, revealing a critical

ishecemic value of 0,73 after the mid tract

stenosis

Right coronary angiography was performed in order to treat the ostial lesion of the RCA, and later
evaluate its impact on the functional and haemodinamic assessment of the LAD pressure indices
and the effect on the collateral septal vessels arising after the functional critical stenosis



Technical resolution

A guidewire was placed in distal RCA; the

angiography showed ostial lesion

Multiple pre-dilation were performed; a Drug

Eluting Stent 3.25 x 23 mm Xience Skypoint

(Abbott Laboratories, Chicago, US) was placed,

following multiple post-dilation with non

compliant balloons

Final result showed TIMI flow III



Technical resolution
➢ Immediately after, a left angiography was

performed, showing rapid and complete

regression of collateral vessels from mid LAD to

RCA branches;

➢ A new functional evaluation was performed with

a Pressure Guide Wire Volcano Verrata placed in

distal LAD

iFR value: 0.92

Mid LAD stenosis was not treated



Clinical Implication

 The patient was transferred to the Coronary Intensive Care Unit;

 Kidney indices and diuresis were monitored, remaining stable during his

lenght of stay;

 No arrhythmias were detected on EKG monitoring; the patient showed no

symptoms ;

 Left ventricular function improved (Ejection fraction 45%);

 He was then transferred to a cardiological rehabilitation ward four days

after the procedure



Conclusions

 Coronary physiology of Chronic Total Occlusions (CTO) and collateral donor vessel is well-known; yet, there is

poor evidence of the anatomic remodelling of collaterals in the abscence of CTOs;

 In our case, the ostial lesion of the RCA determined a ’’Coronary Steal’’ of collaterals from mid LAD to PDA and

PLA, arising after an intermediate stenosis which was funcionally evaluated;

 After recanalization of a CTO, collateral vessels to the distal portion of the CTO rapidly collapse, as a result of the

increase in their tone and resistance; similarly, in our case we appreciated an angiographically regression of

collaterals after treating a calcific ostial lesion of the RCA;

 The collaterals collapse determined a functional inversion of the lesion before the origin of the septal branches:

from being ischemic (iFR 0.73), the reduction of the blood supply to the LAD increased iFR of 19% (0.92),

suggesting the coronary steal prompted by the RCA without being totally occluded;

 In our case, the ostial lesion of the RCA may be considered a ’’Functional CTO’’, as it had not the anatomical

features of a CTO, but the blood flow downstream heavily depended on ipsilateral collaterals; furthermore, what

made our case more interesting was the effect made by PCI of RCA on the LDA physiology, which deferred a

treatment that many operators might have found mandatory.
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