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SUMMARY
We present a case of acute left main bifurcation lesion 
presenting as very high risk non-ST elevation acute 
coronary syndrome. Consequently, an immediate 
invasive strategy for this complex anatomical lesion in an 
unstable patient requires an emergent bailout strategy to 
restore the haemodynamic condition.
Our case shows the simultaneous kissing stent 
technique in a patient with a true left main bifurcation 
lesion (Medina 1-1-1) as a strategy to overcome the 
compromised haemodynamics. This protocol would be an 
alternative life-saving strategy in an acute setting.

BACKGROUND
The true left main (LM) bifurcation lesion (Medina 
1-1-1) is considered a complex anatomical lesion. 
Acute total LM primary percutaneous coronary 
intervention (PCI) represents 0.58% of cardiac 
intervention data. Approximately 89% of the 
patients with acute total LM occlusion presented 
with cardiogenic shock.1 True LM bifurcation 
lesions generally require intravascular imaging to 
guide and select the stent strategy.2 3

We report a case of the simultaneous kissing stents 
(SKS) technique using a drug-eluting stent (DES) as 
a bailout strategy in acute left main coronary artery 
occlusion with a true bifurcation lesion in a clin-
ical presentation of Killip IV very high-risk non-ST 
elevation acute coronary syndrome (NSTE-ACS).

CASE PRESENTATION
A 54-year-old man came to the emergency room 
reporting about sudden and persistent typical chest 
pain for 5 hours, loss of vision, lethargy, nausea and 
vomiting. He had dyslipidaemia and no history of 
smoking or hypertension. His blood pressure (BP) 
was 53/37 mm Hg, pulse was 60 beats per min and 
he had cold extremities. An ECG revealed ST-seg-
ment elevation in aVR and V1, ST-segment depres-
sion in the inferior and posterior lead (II, III, aVF, 
V7, V8, V9) with incomplete LBBB and trigeminy 
PVC (left-sided) (figure 1). He was diagnosed with a 
very high-risk NSTE-ACS. We administered 250 mL 
normal saline, 0.05 mcg/kg/min norepinephrine, 
300 mg aspirin and 600 mg clopidogrel. An imme-
diate invasive strategy was conducted within less 
than 2 hours.

INVESTIGATIONS
A diagnostic angiography revealed a normal right 
coronary artery with partial collateral filling (grade 
2) to the left anterior descending (LAD) artery 
(figure 2A, video 1). The left coronary system had a 

total occlusion of the left main coronary artery with 
a true bifurcation lesion (figure 2B, video 1).

TREATMENT
An immediate invasive strategy was performed. 
Hi-torque Whisper MS guide wire (Abbott, USA) 
placement to the LAD or left circumflex (LCx) was 
challenging. Balloon support was used to allow a 
guide wire to cross the LM shaft, then the wire 
was pushed to the LAD (figure  2C). Hi-torque 
Versaturn guide wire (Abbott, USA) was intended 
to be placed in LCx but failed. Accidentally, the 
thrombus migrated from the LM shaft to the distal 
LM. The haemodynamic condition was further 
compromised as BP increased to 74/40 mm Hg and 
the pulse increased to 110 beats per min, with the 
support of 0.15 mcg/kg/min norepinephrine.

An eptifibatide loading dose of 180 mcg/kg was 
administered intravenously, and the procedure was 
continued with successful thrombus aspiration. 
Angiography evaluation revealed a true bifurcation 
lesion Medina 1-1-1 with a wide bifurcation angle 
(figure 2D–F). Pre-dilatation of LM was performed 
using a balloon Sapphire II PRO 2.5×15 mm 
(OrbusNeich, China), dilated at 12 atm in 9 s. The 
coronary blood flow was improved from throm-
bolysis in myocardial infarction (TIMI) flow 0 to 
TIMI flow 2 without haemodynamic restoration 
(figure  3A, video  2). Considering the complex 
lesion, unstable haemodynamics with falling BP, and 
the need for rapid revascularisation, we decided to 
use the two stents strategy. The SKS technique was 
chosen as the bailout strategy based on the need for 
safe and rapid action.

A second Hi-torque Whisper MS guide wire 
(Abbott, USA) was placed in LCx. Promus Element 
Plus 3.0×24 mm stents were placed in LAD, and 
Promus Element Plus 3.0×24 mm stents were 
placed in LCx (both Boston Scientific, USA). Both 
stents were pulled to the LM until approximately 
the same length and formed a Y shape. The proximal 
lesion covered by both stents then inflated simulta-
neously 12 atm in 20 s (figure  3B). Then, 300 µg 
of nitrate was administered intracoronarily. Final 
angiography resulted in TIMI 3 flow (figure 3C–E), 
with BP 88/54 mm Hg, pulse 110 beats per min 
with support of 0.15 mcg/kg/min norepinephrine.

OUTCOME AND FOLLOW-UP
After the procedure, the patient was trans-
ferred to intensive care, and echocardiography 
was performed. The echocardiography showed 
decreased left ventricular (LV) systolic function 
(ejection fraction (EF) 29%), systemic vascular 
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resistance (SVR) 1.613 ​dynes.​sec/​cm5, cardiac output 2.86 L/
min and LVOT VTI was 9.9 cm. LV segmental analysis showed 
akinesia in anteroseptal, anterior, lateral and anterolateral 
segments. Other LV segments had hypokinesia.

During observation in intensive care, we administered 5 
mcg/kg/min dobutamine due to low LVOT VTI. After 3 days, 
his condition was improving as the norepinephrine dose was 
reduced. The second echocardiography revealed improved LV 
systolic function (EF 43%), apical LV thrombus (2.2 cm × 1.4 
cm), SVR 2.058 ​dynes.​sec/​cm5 and LVOT VTI 10.9 cm with the 
support of 0.075 mcg/kg/min norepinephrine and 5 mcg/kg/min 
dobutamine (video 3). An oral anticoagulant was started.

After 7 days in intensive care, the haemodynamics improved 
without support, and ACE inhibitor and beta-blockers were initi-
ated, but the patient could not tolerate the beta-blockers. The 
patient was transferred to the ward. He was discharged after 
2 days of observation in the ward. The patient was followed up 
at the outpatient clinic and remained asymptomatic.

DISCUSSION
According to 2020 ESC guidelines, a haemodynamic instability 
or cardiogenic shock with the presence of ST-segment depres-
sion >1 mm in ≥6 leads in addition to ST-segment elevation 
in aVR and/or V1 are considered very high-risk criteria of 
NSTEMI.4 Approximately 9% of the cases of acute coronary 
syndrome presented with cardiogenic shock related with LM 
coronary occlusion.5 Almost half of those patients died under 
hospital care.1

Figure 1  (A) The ECG shows ST-segment elevation leads aVR and V1. 
ST-segment depression in leads II, III and aVF. (B) The right-sided ECG. 
(C) The posterior ECG shows ST-segment depression in V7, V8 and V9.

Figure 2  (A) Diagnostic coronary angiography of RCA was normal 
(LAO cranial view projection) with partial collateral filling (grade 2) from 
RCA to LAD. (B) Diagnostic coronary angiography of the left coronary 
artery system. The solid black arrow shows total occlusion at the LM 
coronary artery. (C) LAD successfully wired. The solid black arrow shows 
a thrombus at the LM coronary artery. An angiography evaluation 
after thrombus aspiration and eptifibatide administration revealed a 
true bifurcation lesion (Medina 1-1-1) with a wide bifurcation angle. 
The solid black arrow shows true bifurcation lesions. (D) LAO caudal 
view projection. (E) RAO caudal view projection. (F) RAO cranial view 
projection. LAD, left anterior descending; LCx, left circumflex; LM, left 
main; RCA, right coronary artery.

Video 1  (A) Diagnostic coronary angiography of right coronary 
artery (RCA) was normal (LAO cranial view projection) with partial 
collateral filling (grade 2) from RCA to left anterior descending (LAD). 
(B) Diagnostic coronary angiography of the left coronary artery system. 
The solid black arrow shows total occlusion at the left main (LM) 
coronary artery. (C) LAD successfully wired. The solid black arrow shows 
a thrombus at the LM coronary artery. An angiography evaluation 
after thrombus aspiration and eptifibatide administration revealed a 
true bifurcation lesion (Medina 1-1-1) with a wide bifurcation angle. 
The solid black arrow shows true bifurcation lesions. (D) LAO caudal 
view projection. (E) RAO caudal view projection. (F) RAO cranial view 
projection.

Figure 3  (A) After left circumflex (LCx) was successfully wired, the 
procedure continued with pre-dilated left main (LM) with balloon 
Sapphire II PRO 2.5×15 mm (OrbusNeich, China), at 12 atm. This 
figure shows the angiography evaluation after pre-dilated LM. (B) 
The simultaneous kissing stents technique used two stents. Promus 
Element Plus 3.0×24 mm stents placed in LCx, and Promus Element 
Plus 3.0×24 mm stents placed in left anterior descending (both Boston 
Scientific, USA). Both stents were pulled to the LM until approximately 
the same length and formed a Y shape. The proximal lesion covered by 
both stents was then inflated simultaneously at 12 atm in 20 s. Final 
angiography results in thrombolysis in myocardial infarction 3 flow. (C) 
LAO caudal view projection. (D) RAO caudal view projection. (E) RAO 
cranial projection.
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The LM coronary artery provides 84% of the blood flow to 
the left ventricle. The pathophysiology of LM disease has been 
linked to flow haemodynamics. In the case of acute total occlu-
sion of LM, coronary blood flow is significantly reduced. Thus, 
left ventricle systolic function is impaired, which will develop 
into cardiogenic shock.6

The choice of strategy to treat LM lesion depends on vessel 
and lesion characteristics (plaque distribution, the branch diam-
eter, the angle between the branches and anatomy of the side 
branch). According to DEFINITION criteria, a complex LM 
bifurcation lesion is defined as a major risk factor (side branch 
diameter stenosis ≥70% and length ≥10 mm) or any of two 
minor risk factors (moderate-to-severe calcification, multiple 
lesions, bifurcation angle <45o or >70o, main vessel reference 
vessel diameter <2.5 mm, thrombus-containing lesions and main 
vessel length ≥25 mm).7

Complex bifurcation lesions may require a double-stent 
strategy (T stenting, TAP, mini crush, double-kiss crush, culotte, 
V stenting or SKS stenting). If the bifurcation angle is a T shape, 
the T-stent, TAP stenting or mini crush is recommended. If the 
angle is a Y shape, the culotte, double-kiss crush or V stenting 
is recommended.8 The mean procedure of complex stenting 
requires approximately one and half hours.9 Regardless of the 
strategy that has been chosen, the European Bifurcation Club 
(EBC) recommends the use of intravascular imaging during LM 
coronary artery intervention.2 Either intravascular ultrasound 
or optical coherence tomography (OCT) is beneficial during 
LM coronary artery intervention. OCT has the advantage of 
providing images of the lumen and the stent-related morphology 
in complex cases.10

Sharma et al developed the SKS technique in 2004 to treat 
unprotected LM bifurcation disease. The SKS technique involves 
using two appropriately sized stents. The main vessel and the side 
branch are wired, and debulking the vessel is performed as clini-
cally indicated. Two stents are then advanced one by one, initially 
into the side branch followed by one into the main vessel. The 
two stents are pulled simultaneously back to the bifurcation and 
then into the proximal part of the main vessel to configure a Y 
shape. The two stents completely cover the proximal end of the 
lesion. One arm of the Y is in the distal main vessel (covering the 
distal end of the main vessel lesion). The other arm is in the side 
branch (covering the distal end of the side branch lesions). The 
position of the stent is confirmed, and proximal stent markers 
are overlapped. The stents are deployed with simultaneous infla-
tion and deflation at 10–12 atm for 10–20 s. A second dilation 
is performed at greater pressure to fully expand the stent struts, 
followed by the third (and final) simultaneous inflation and 
deflation, at 10–12 atm.11 The SKS technique is an option due to 
its technical ease and short duration.12

Although the SKS technique has its advantages, there are 
several concerns about the technique. Kim et al reported the 
SKS technique in elective procedures, resulting in a new angio-
graphic structure of carina membrane developed in half of 
their patients.13 Stinis et al reported that the SKS technique 
has a significantly higher target lesion revascularisation (TVR) 
and major adverse cardiovascular event compared with the 
crush technique over 3 years of follow-up.14 Another study by 
Siotia et al reported 150 patients with unprotected LM bifur-
cation lesions treated with the SKS technique using DES (55% 
elective, 31% urgent and 14% emergency). The TVR rate was 
4.3% at 1 year and 6.2% at 2 years. The 30-day mortality for 
emergency patients was 14.3%. At the 2-year follow-up, the 
mortality rate caused by stent thrombosis was 8.6%. Repeat 
revascularisation was required in 4.3% of patients at 12 months 
and 6.2% of patients at 24 months.15 Morris et al also reported 
a computational structural analysis of the stent using the SKS 
technique for LM bifurcation lesion. In all patients with symp-
tomatic recurrence, the TVR rate was 3.2% at 1 year and 4.2% 
at 2 years.16 In addition, the overall rate of restenosis on double-
stent techniques of bifurcation lesion ranges from 17% to 26% 
of patients.17 A consensus from the EBC does not recommend 
the elective SKS technique for true bifurcation due to the lack 
of predictable results regarding stent distortion, vessel wall 
coverage, and concerns regarding safety with the long, double 
layer neocarina.3

Another alternative strategy in this clinical patient’s setting 
as a bailout is stenting from the LM to the LAD, followed by 
medical stabilisation in intensive care. A second coronary inter-
vention can be performed once the patient’s haemodynamic 
condition has stabilised. The true LM bifurcation lesion stenting 

Video 2  (A) After left circumflex (LCx) was successfully wired, the 
procedure continued with pre-dilated left main (LM) with balloon 
Sapphire II PRO 2.5×15 mm (OrbusNeich, China), at 12 atm. This figure 
shows the angiography evaluation after the pre-dilated LM. (B) The 
simultaneous kissing stents technique used two stents. Promus Element 
Plus 3.0×24 mm stents placed in LCx and Promus Element Plus 3.0×24 
mm stents placed in left anterior descending (both Boston Scientific, 
USA). Both stents were pulled to the LM until approximately the same 
length and formed a Y shape. The proximal lesion covered by both 
stents was then inflated simultaneously at 12 atm in 20 s. The final 
angiography results in thrombolysis in myocardial infarction 3 flow. (C) 
LAO caudal view projection. (D) RAO caudal view projection. (E) RAO 
cranial projection.

Video 3  The first echocardiography after the procedure (A) PLAX 
view; (B) four-chamber view; (C) two-chamber view. The second 
echocardiography evaluation (D) PLAX view; (E) four-chamber view; (F) 
two-chamber view
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continued with intravascular imaging guidance.2 Currently, there 
are no case reports that clearly explained using SKS as a bailout 
strategy in a very high-risk NSTE-ACS or other acute coronary 
syndrome case.

Our case shows a very high-risk NSTE-ACS within an onset 
of 5 hours. Hypotension with hypoperfusion signs, presence of 
ST-segment depression >1 mm in six leads in addition to ST-seg-
ment elevation in aVR and V1 were consistent with a very high-
risk NSTE-ACS. An immediate invasive strategy (<2 hours) is 
recommended in patients with very high-risk criteria.5 During 
the PCI, the LM coronary artery was totally occluded with a true 
bifurcation lesion. The SKS technique was chosen to improve 
the haemodynamics as a bailout strategy. Although this tech-
nique can be performed immediately, the same technique still 
needs further recommendation as alternative procedure in acute 
settings.

Patient’s perspective

I first found my chest so tight when I was at home. I started 
feeling dizzy and my vision was blurred. A cold sweat broke 
out, and I felt nauseous. I was lying on the bed, but the feeling 
persisted.

My family took me to the hospital. At the emergency room, 
the doctor examined my blood pressure and my heart. An ECG 
was recorded. I was told that I had a heart attack. The doctor 
gave me some pills and injections. The doctor explained that I 
had to undergo cardiac catheterization immediately.

I feel my condition is getting weaker. My family and I agreed 
to do catheterization. I was sent to the cardiac catheterization 
room. The doctor put a stent in my coronary arteries. After, I was 
treated in the intensive room in several days. The chest pain was 
so much better. After all of the treatment, I did not feel chest 
pain anymore. My body feels stronger. Then, I was transferred to 
the ward. I came home after 9 days of hospitalization. Currently, 
I routinely check my condition every month at the outpatient 
clinic without any symptoms.

Learning points

►► An immediate invasive strategy is recommended to manage 
a patient with very high-risk non-ST elevation acute coronary 
syndrome. A complex anatomical lesion and compromised 
haemodynamic condition must be considered.

►► The simultaneous kissing stent technique may become 
a bailout strategy in acute coronary syndrome with true 
left main bifurcation lesion and rapid haemodynamic 
deterioration.

Twitter Mochamad Yusuf Alsagaff @cardiology
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