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Abstract
Medina 0.0.1 bifurcation lesions, which 

only affect the side branch ostium, ac-
count for less than 5% of bifurcations. 
These lesions pose a significant chal-
lenge, especially when they involve the 
unprotected left main coronary artery. We 
report a successful revascularization of a 
heavily calcified Medina 0.0.1 bifurcation 
lesion in a 74-year-old male with multiple 
co-morbidities, who is at high risk for 
CABG, using orbital atherectomy and a 
cutting balloon under IVUS guidance.

Coronary bifurcation lesions occur in 
approximately 20% of cases in modern 

interventional cardiology practice and are 
associated with increased rates of major ad-
verse cardiac events.1 Among these, Medina 
0.0.1 bifurcation lesions, which only affect the 
side branch ostium, constitute less than 5%.2 

These lesions present a significant challenge, 
particularly when they involve the unprotected 
left main coronary artery (LMCA). Herein, 

we report a successful revascularization of a 
Medina 0.0.1 bifurcation lesion of a heavily 
calcified left circumflex (LCx) artery using 
orbital atherectomy and a cutting balloon 
for support.

Case Details
A 74-year-old male, a known case of diabetes, 

hypertension, and chronic kidney disease with 
a history of coronary artery disease post-per-
cutaneous coronary intervention (PCI) to 
the LCx with drug-eluting stent seven years 
prior, presented to the emergency department 
with complaints of chest pain over the past 
2 days. An electrocardiogram showed sinus 
rhythm with left ventricular hypertrophy 
and T wave inversions in inferolateral leads. 
Echocardiography revealed hypokinesia in the 
right coronary artery (RCA)/LCx territory and 
an ejection fraction of 40%. 

A coronary angiogram showed distal LMCA 
and mild ostial left anterior descending (LAD) 
plaque, an ostial LCx 95% stenosis (Medina 
0.0.1) (Figure 1A-B, Video 1), and a proximal 

to mid-LAD long segment lesion with a max-
imum of 80% stenosis and heavy calcification 
(Figure 1C). The prior LCx stent had mild 
in-stent restenosis and the distal RCA had an 
80% stenosis with no significant calcification. 
The patient’s estimated glomerular filtration 
rate (eGFR) was 17.8 ml/min/1.73m2, SYNTAX 
score I: 19, SYNTAX score II: PCI – 50.1 (4-year 
mortality 31.8%), coronary artery bypass graft 
(CABG) – 40.2 (4-year mortality 15.3%), and 
EuroSCORE II: 13.8% (high surgical risk). The 
patient and family members denied CABG. A 
heart team discussion was conducted. Given 
the patient’s multiple comorbidities and high 
surgical risk, after written consent, he was 
taken for multivessel PCI.

Procedure
In the cardiac catheterization laboratory, 

the distal RCA was stented via right radial 
access using a 6 French (F) Judkins right 
(JR) 3.5 guiding catheter. The procedure 
was uneventful. For the left Medina 0.0.1, 
we planned for PCI to the mid to distal LAD 
and an inverted provisional strategy for the 
LMCA to LCx. Angiographically, the lesion 
looked calcified in both the LAD and LCx. 
Intravascular ultrasound (IVUS) and calcium 
modification devices were prepared (orbital 
atherectomy and a cutting balloon).

PCI to the left system was performed using a 
7F extra backup support (XB) LAD 3.5 guiding 
catheter. The LAD was crossed with Fielder FC 
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Figure 1. Baseline coronary images. (A-B) Right anterior oblique (RAO) and left anterior oblique (LAO) caudal views showing Medina 0.0.1 with 
critical stenosis in ostial left circumflex (LCx), mild in-stent restenosis with calcification seen; (C) Anteroposterior (AP) cranial view showing mid 
to distal significant stenosis in the left anterior descending (LAD).
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guidewire (Asahi Intecc), and IVUS showed 
heavy calcium burden from the distal LMCA to 
mid LAD. Orbital atherectomy was performed 
with a 1.25 mm burr at 120,000 rpm in the 
mid LAD and at 80,000 rpm in the distal LAD. 
Additionally, dilatation was done with a 3 mm 
x 10 mm cutting balloon. A 3.5 mm x 44 mm 
stent was then deployed in the mid to distal 
LAD, followed by post dilatation with a 3.5 
mm x 10 mm noncompliant (NC) balloon.  

The LCx was crossed with a Fielder FC guide 
wire and IVUS showed heavy calcification 
with calcific nodules. IVUS Calcium Score: 
3; (Calcium ≥270 with ≥5 mm:1, 360-degree 
Calcium:1, Calcium Nodule:1, vessel diam-
eter ≤3.5 mm:0) (Figure 2A-2C). Orbital 
atherectomy was done with a 1.25 mm burr 
at 120,000 rpm in the LCx (Video 2) followed 
by dilatation with a 3.5 mm x 10 mm cutting 
balloon. LMCA to LCx crossover stenting was 
done with a 3.5 mm x 28 mm drug-eluting stent, 
ensuring overlap with the in situ LCx stent, 
and proximal optimization technique (POT) 
of the LMCA was done with a 5 mm x 8 mm 
balloon. A a 4 mm x 10 mm NC balloon was 
used for post dilatation of the LCx, followed 
by kissing balloon inflation of the LAD/LCx 
(Figure 3A-3E).

Angiography revealed a type B dissection 
in the proximal LAD (Video 3), confirmed 
by IVUS (Figure 3F). Hence, proximal LAD 
stenting was done using the T and small pro-
trusion (TAP) technique with a final kissing 
balloon inflation and re-POT (Figure 3G-3I). 
Final cine showed TIMI grade-III flow in both 

Figure 2. Intravascular ultrasound (IVUS) images: IVUS Calcium Score: 3. (A) 360-degree Calcium-1, Calcium ≥ 270 with ≥ 5 mm-1, 
(B) Calcium Nodule-1, (C) Vessel diameter ≤3.5 mm-0.
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Figure 3. Details of procedure. (A) Orbital atherectomy with 120,000 revolutions per minute 
(rpm), (B) Cutting balloon 3 mm x 10 mm, (C) Drug-eluting stent (3.5 mm x 28 mm) deployed 
from left main coronary artery (LMCA) to LCx, (D) Proximal optimization technique (POT) with 5 
mm x 8 mm balloon, (E) Kissing inflation, (F) Dissection seen in ostio-proximal LAD, blue ar-
row; (G) T and small protrusion (TAP) stenting in LAD with drug-eluting stent (3 mm x 28 mm), 
(H) Kissing inflation, (I) Re-POT with 5 mm x 8 mm balloon.
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the LAD and LCx (Figure 4A-4C, Video 4). 
IVUS showed excellent stent apposition and 
expansion. The LMCA, LCx, and LAD had 
a minimum stent area (MSA) of 18.7, 8.1, 
and 11.2 mm2, respectively (Figure 4D-4F). 
The patient was discharged two days later in 
stable condition. At the 3-month follow-up, 
the patient was doing well, with no further 
anginal symptoms, and his ejection fraction 
improved to 48%.  

Discussion
Medina 0.0.1 bifurcation lesions lack 

thorough study, with an optimal treatment 
strategy still under debate. When performing 
PCI for a Medina 0.0.1 lesion in the LMCA, 
the primary concern is the risk of LMCA in-
jury, which can occur during the procedure or 
later. Management of Medina 0.0.1 bifurcation 
lesions depends on the risk-benefit ratio, as 
the side branch supplies a smaller myocardial 
area, and periprocedural myocardial infarction 

involving the LMCA can be catastrophic.
An important concept for Medina 0.0.1 

lesions is main branch protrusion and ostial 
miss. Ostial lesions are commonly char-
acterized as being fibrotic, calcified, and 
relatively expansion-resistant. They are 
associated with higher rates of target lesion 
revascularization (TLR) and procedural 
complications such as dissections, vessel 
closure, and myocardial infarction.3

A recent study of 273 patients undergoing 
PCI for Medina 0.0.1 lesions showed higher 
levels of major adverse cardiac events (MACE) 
and TLR in the long term, with an incidence 
of 16.9% and 13.4%, respectively.4 Calcifi-
cation is one of the strongest predictors of 
poor short- and long-term PCI outcomes. The 
extent of coronary calcification significantly 
impacts procedural safety and effectiveness, 
primarily by increasing the likelihood of subop-
timal stent expansion. This, in turn, is closely 
associated with a higher risk of target lesion 

failure, particularly in-stent restenosis and 
stent thrombosis.5 

Lesion preparation is crucial due to the high 
calcium burden in bifurcation lesions, espe-
cially in elderly patients with comorbidities. 
Debulking devices like orbital atherectomy 
facilitate effective lesion preparation, ensuring 
proper stent placement and reducing compli-
cations. Orbital atherectomy uses differential 
sanding and pulsatile forces to fracture cal-
cified lesions while maintaining blood flow 
with minimal heat damage, enhancing PCI 
benefits and long-term outcomes.6 The mul-
ticenter BIFURCAT study7 comparing 1- and 
2-stent strategies in Medina 0.0.1 lesions found 
similar MACE risk between both approaches, 
with no significant demographic differences. 
Notably, the 2-stent group had higher LMCA 
involvement and calcification. The study noted 
worse one-year PCI outcomes for Medina 0.0.1 
lesions compared to other bifurcation types. 

A key strategy for bifurcation stenting with 

Figure 4. Final images. (A-C) TIMI-3 flow in LMCA, LCx, and LAD; IVUS: (D-F) showed well apposed and expanded stent in LMCA, LCx, and LAD 
with minimum stent area (MSA) of 18.7, 8.1, and 11.2 mm2, respectively.
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a single stent is the inverted provisional tech-
nique, first described by Brunel et al.8 It in-
volves crossover stenting from the main vessel 
to the side branch, followed by kissing balloon 
inflation and final optimization. This ensures 
complete ostial coverage of the side branch and 
is safe if the main vessel is compromised, since 
deploying a second stent is straightforward. 
This technique is best used when the main 
and side vessels are similar in size. Brunel et 
al evaluated the safety of the inverted provi-
sional technique in 40 patients, finding 100% 
procedural success, low TLR rates, and high 
short-term safety. However, this study did not 
compare the technique with other methods. 
In our case, although we planned for the use 
of an inverted provisional technique, we had 
to perform additional stenting in the proximal 
LAD due to a type B dissection after kissing 
balloon inflation.

Conclusion
Medina 0.0.1 lesions, though rare, pose 

distinct challenges such as main vessel injury, 
protrusion, and ostial miss. Treatment strate-
gies must be tailored to each patient’s clinical 
presentation, with patient selection for invasive 
procedures prioritized over revascularization 
strategy. Preparing the lesion properly is cru-
cial and early planning for debulking using 
intravascular imaging is recommended. The 
prognosis after PCI for Medina 0.0.1 lesions is 
poorer than other bifurcation subtypes. More 
robust studies are needed to determine the 
best treatment options for these lesions. n
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