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Abstract
Introduction: Bifurcation lesions have traditionally presented a unique problem for interventional
cardiologists because of their inherent anatomy and risk of closure of the side branch, after a
percutaneous intervention for the primary lesion of the main branch.
Case Presentation: We report the case of a 57-year-old man who presented with acute STsegment elevation myocardial infarction secondary to a 100% occlusion at the ostium of first
diagonal (D1) branch. Patient also had a 70% stenosis of the mid-segment of the left anterior
descending (LAD) coronary artery at the D1 branching point (1,1,1 Medina classification). A bare
metal stent (BMS) was deployed at the site of the culprit lesion in the D1, while a drug eluting stent
(DES) was placed in the LAD. We believe that the BMS at the culprit thrombotic, inflamed site in
D1 is more likely to re endothelialize than a DES and the DES in the LAD, is less likely to re-stenose
than a BMS.
Conclusion: This is the only reported case, where in the setting of an acute ST elevation
myocardial infarction, a hybrid Culotte technique was successfully performed with excellent longterm results, thus achieving an acceptable balance of risks between restenosis (in the case of a BMS)
and stent thrombosis (in the case of a DES).

Case
A 57-year-old Caucasian man presented to the emergency
room with severe precordial chest pressure radiating to
the left jaw and arm and associated with dyspnea and nausea. The past medical history included gout and hypercholesterolemia for which he was treated with atorvastatin
and allopurinol. He also was a chronic heavy smoker but
denied history of alcohol or drug abuse.

The patient was in mild distress. Initial physical examination revealed blood pressure of 180/115 mmHg and heart
rate of 96 beats/min with regular rhythm. Cardiac examination showed normal first and second heart sounds with
no audible murmurs, rubs or gallops. He was given sublingual nitroglycerine with some relief of chest pain. A stat
electrocardiogram revealed ST-segment elevation in leads
V3-V6. He was given aspirin 325 mg orally, metoprolol 50
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mg orally, clopidogrel 300 mg orally, atorvastatin 80 mg
orally, a bolus of heparin 5000 units intravenously as well
as nitroglycerine infusion at 25 mcg/min.
Emergent selective coronary angiography showed a 100%
occlusion with a filling defect suggestive of thrombosis at
the ostium of the first diagonal branch (D1) and a 70%
stenosis of the mid-segment of the left anterior descending coronary artery (LAD) at the D1 branching point
(1,1,1 Medina classification). Balloon angioplasty was
performed on the D1 lesion using Maverick 2 RX 2.0 × 12
balloon with maximum inflation pressure of 16 atm leading to reestablishment of blood flow through D1. Chest
pain improved significantly and ST-segment elevations
started to regress. Further dilation of the same lesion was
done using Maverick 2 RX 2.5 × 15 balloon with maximum inflation pressure of 6 atm. A Mini Vision 2.5 × 18
bare metal stent (BMS) was deployed in the D1 ostium
with maximum inflation pressure of 16 atm.
Using the Cullote technique, balloon angioplasty using
Maverick 2 RX 2.5 × 15 balloon with maximum inflation
pressure of 10 atm was performed on the 70% stenosis of
the mid LAD. Then a Paclitaxel eluding stent (Taxus) RX
3.0 × 20 was deployed in the LAD lesion with maximum
inflation pressure of 16 atm. Simultaneous kissing balloons were inflated in the D1 and the mid LAD using Maverick 2 RX 2.5 × 15 with maximum inflation pressure of 6
atms in the LAD and Maverick 2 RX 2.5 × 15 with maximum inflation pressure of 10 atms in D1. Following intervention, there was excellent angiographic appearance
with 0% residual stenosis of both vessels. The patient was
transferred to the coronary care unit for overnight observation and was discharged home the following day without complications.
Three months later, staged percutaneous coronary intervention of an 80% stenosis of the mid right coronary
artery was performed. Angiography revealed a 40% restenosis of the BMS in the D1 and no restenosis in drug eluting stent (DES) in the LAD. The patient continues to be
asymptomatic.

Discussion
Interventional treatment of coronary artery bifurcation
lesions represents one of the most challenging techniques
in the field of coronary interventions. Bifurcation lesions
represent up to 16% of coronary targets for intervention
[1]. When compared with non-bifurcation interventions,
bifurcation interventions have a lower rate of procedural
success, higher procedural costs, longer hospitalization,
and a higher rate of clinical and angiographic re-stenosis.
Plaque redistribution "plaque shift" across the carina of
the bifurcation may risk occlusion of the side branch or
even the parent vessel [2-5]. Eccentric stenosis at the bifur-
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cation and ostial narrowing of the side branch further
increase this risk [4]. The kissing balloon technique was
developed more than twenty years ago for side branch
protection [6]. More recently, in the coronary artery stents
era, many techniques were described to stent bifurcation
lesions [7]. However, it was shown that stenting both vessels in a bifurcation lesion provides no advantage in terms
of procedural success and late outcome versus a simpler
strategy of stenting only the parent vessel if feasible anatomically [8]. In some cases, the bifurcation lesion anatomy places a major vessel or more at a very high risk of
occlusion dictating stenting both vessels. Chevalier et al
have first proposed the Culotte technique as a new option
for bifurcation lesion stenting in 50 patients and reported
an acceptable re-stenosis rate of 24% [9].
However, later reports on double stenting of bifurcation
lesions using BMS although provides better immediate
angiographic results is associated with higher (37.6%)
incidence of clinically driven repeat target lesion revascularization with 2 stents as compared to 5.6% using 1 stent
at six months [1]. On the other hand, bifurcation lesion
stenting using DES was shown to be associated with significantly higher rates of stent thrombosis in multiple
studies [10-13]. In one study, DES was associated with a
significantly higher risk of stent thrombosis at 9 months
with a hazard ratio of 6.42 (95% CI, 2.93-14.07; P < .001)
[11].
In our particular case, the D1 had a true ostial occlusive
lesion and was associated with a 70% lesion in the mid
LAD, necessitating double stenting of the bifurcation to
salvage the large D1 and protect the diseased LAD.
Based on the previous data, we believe that stenting of
bifurcation lesions with two BMSs will significantly
increase the risk of restenosis and rate of target vessel
revascularization. On the other hand, using two DESs
instead will significantly impair re-endothelialization and
increase the risk of stent thrombosis. Consequently, we
chose to pursue a balanced approach using a hybrid technique of a BMS and a DES. We chose to deploy the BMS at
the site of the culprit lesion in the D1 and DES in the LAD.
We believe that the BMS at the culprit thrombotic,
inflamed site in D1 is more likely to re endothelialize than
a DES and the DES in the LAD, is less likely to re-stenose
than a BMS. Furthermore, using culotte technique, we
were able to completely cover all the coronary layers of the
bifurcation lesion, avoiding any excessive "crushing" of
displaced and distorted metal against the coronary wall.
Thus, in our opinion, we achieved a balance and acceptable compromise between potential benefits and risks.
Although this hybrid technique still carries a risk in terms
of re-stenosis of the D1 stent and/or stent thrombosis of
the LAD stent, we feel this approach could be significantly
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useful, especially during the acute phase of STEMI where
a bifurcation lesion is involved.
In our opinion, the most suitable subsets of bifurcation
lesions for this approach should be Medina 0,1,1 and
1,1,1 with significant involvement of the main branch.
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Conclusion
This is the only reported case to our knowledge, where in
the setting of an acute ST-segment elevation myocardial
infarction, a hybrid culotte technique was successfully
performed with excellent long-term results, achieving an
acceptable balance of risks between restenosis (in the case
of a BMS) and stent thrombosis (in the case of a DES).
This case could serve as a sentinel for further research
using our rationale in a larger number of patients.

12.

13.

Kuchulakanti PK, Chu WW, Torguson R, Ohlmann P, Rha SW, Clavijo LC, Kim SW, Bui A, Gevorkian N, Xue Z, Smith K, Fournadjieva J,
Suddath WO, Satler LF, Pichard AD, Kent KM, Waksman R: Correlates and long-term outcomes of angiographically proven
stent thrombosis with sirolimus- and paclitaxel-eluting
stents. Circulation 2006, 113:1108-1113.
Iakovou I, Schmidt T, Bonizzoni E, Ge L, Sangiorgi GM, Stankovic G,
Airoldi F, Chieffo A, Montorfano M, Carlino M, Michev I, Corvaja N,
Briguori C, Gerckens U, Grube E, Colombo A: Incidence, predictors, and outcome of thrombosis after successful implantation of drug-eluting stents. JAMA 2005, 293:2126-2130.
Ong AT, Hoye A, Aoki J, van Mieghem CA, Rodriguez Granillo GA,
Sonnenschein K, Regar E, McFadden EP, Sianos G, Giessen WJ van
der, de Jaegere PP, de Feyter P, van Domburg RT, Serruys PW:
Thirty-day incidence and six-month clinical outcome of
thrombotic stent occlusion after bare-metal, sirolimus, or
paclitaxel stent implantation. J Am Coll Cardiol 2005, 45:947-953.
Joner M, Finn AV, Farb A, Mont EK, Kolodgie FD, Ladich E, Kutys R,
Skorija K, Gold HK, Virmani R: Pathology of drug-eluting stents
in humans: delayed healing and late thrombotic risk. J Am Coll
Cardiol 2006, 48:193-202.

Consent
Written informed consent was obtained from the patient
for publication of this case report and accompanying
images. A copy of the written consent is available for
review by the Editor-in-Chief of this journal.

Competing interests
The authors declare that they have no competing interests.

Authors' contributions
DB, ML, MZ and CD analyzed and interpreted the patient
data regarding the unique presentation and the novel
intervention performed on the patient. CD, JM and DB
were instrumental in obtaining informed consent and
also in the preparation of the manuscript. All authors read
and approved the final manuscript.

References
1.

2.
3.
4.
5.
6.
7.
8.

9.

Assali AR, Teplitsky I, Hasdai D, Rechavia E, Solodky A, Sela O, Butto
N, Shor N, Fuchs S, Battler A, Kornowski R: Coronary bifurcation
lesions: to stent one branch or both? J Invasive Cardiol 2004,
16(9):447-50.
Renkin J, Wijns W, Hanet C, Michel X, Cosyns J, Col J: Angioplasty
of coronary bifurcation stenoses. Cathet Cardiovasc Diagn 1991,
22:167-173.
Ciampricutti R, El Gamal M, Van Gelder B, Bonnier J, Taverne R: Coronary angioplasty of bifurcation lesions without protection
of large side branches. Cathet Cardiovasc Diagn 1992, 27:191-196.
Meier B, Gruentzig AR, King SB, Douglas JS III, Hollman J, Ischinger
TF: Aueron and K. Galan. Risk of side branch occlusion during
coronary angioplasty. Am J Cardiol 1984, 53:10-14.
Vetrovec GW, Cowley MJ, Wolfgang TC, Ducey KC: Effects of percutaneous transluminal angioplasty in lesion associated
branches. Am Heart J 1985, 109:921-925.
Oesterle SN, McAuley BJ, Buchbinder M, Simpson JB: Angioplasty
at coronary bifurcations: single-guide, two-wire technique.
Cathet Cardiovasc Diagn 1986, 12:57-63.
Sharma SK, Kini AS: Interventional cardiology. Coronary bifurcation lesions. Cardiology Clinics 2006, 24:233-246.
Yamashita T, Nishida T, Adamian MG, Briguori C, Vaghetti M, Corvaja
N, Albiero R, Finci L, Di Mario C, Tobis JM, Colombo A: Bifurcation
lesions: two stents versus one stent--immediate and followup results. J Am Coll Cardiol 2000, 35(5):1145-1151.
Chevalier B, Glatt B, Royer T, Guyon P: Placement of coronary
stents in bifurcation lesions by the "culotte" technique. Am J
Cardiol 1998, 82(8):943-9.

Publish with Bio Med Central and every
scientist can read your work free of charge
"BioMed Central will be the most significant development for
disseminating the results of biomedical researc h in our lifetime."
Sir Paul Nurse, Cancer Research UK

Your research papers will be:
available free of charge to the entire biomedical community
peer reviewed and published immediately upon acceptance
cited in PubMed and archived on PubMed Central
yours — you keep the copyright

BioMedcentral

Submit your manuscript here:
http://www.biomedcentral.com/info/publishing_adv.asp

Page 3 of 3
(page number not for citation purposes)

