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Abstract A 56-year-old male was admitted to our hospital

complaining of chest pain. The patient had chronic kidney

disease requiring a minimum contrast procedure when

performing percutaneous coronary intervention. A jailed

wire technique is known to reduce the risk of side branch

occlusion. We report a case measuring the presence of

ischemia in the side branch (SB) by a jailed Opto Wire

(Opsens, Quebec) after implantation of a stent in the main

vessel for the treatment of a bifurcation lesion. This

method provides for a decrease in usage of contrast without

leaving the side branch at risk of ischemia.

Keywords FFR � Jailed pressure wire technique �
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Introduction

Percutaneous coronary intervention (PCI) for coronary

bifurcation lesions is common in daily practice [1, 2].

Following stenting in the main vessel (MV), ostial stenosis

or total occlusion of the side branch (SB) occasionally

occurs [3–5]. As a result, procedures involving bifurcation

lesions tend to be complex, resulting in increased contrast

volume usage. Contrast induced nephropathy (CIN) is an

important complication following exposure to iodinated

contrast [6]. There is a threshold of the rate of contrast

volume to estimated glomerular filtration rate (CV/eGFR)

above which increases the occurrence of CIN [7, 8].

Therefore, minimum contrast procedures are ideal even for

complex PCI of patients with chronic kidney disease

(CKD). A jailed wire technique is known to reduce the risk

of SB occlusion. The original method is described previ-

ously [9, 10].

It is cumbersome to know if there is ischemia in the

jailed SB after the treatment of a coronary bifurcation

lesion with a stent deployed in the MV. We report a case of

the measurement of the presence of ischemia in the SB by a

jailed Opto Wire. Theoretical less drift and improved

coating with this wire might make this wire suitable for use

in such a tough condition.

In this case report, we undertook a minimum contrast

procedure in a complex bifurcation lesion.

Case report

A 56-year-old male was admitted to our hospital com-

plaining of chest pain.

Coronary risk factors of this patient were hypertension,

hyperlipidemia, and diabetes. Blood tests revealed increased

creatinine (1.75 mg/dl), decreased estimated glomerular

filtration rate (eGFR) (33.1 GFR/1.73 m2), a slightly ele-

vated serum troponin-T level (0.709 ng/ml), and an elevated

N terminal-pro brain natriuretic peptide level (4432.0 pg/

ml). The electrocardiogram (ECG) showed a slight deple-

tion of the ST segment in leads V4–6, I, aVL, II, III and aVF. A

coronary angiography (CAG) showed severe stenosis in the

coronary tree (#1 75 %, #2 75 %, #6 50 %, #7 90 %, #9

75-90 %, #13 99 %, #14 75 %) (Fig. 1a–c). PCI to the left

circumflex artery (LCX) was performed. A 3.0 9 38 mm

Resolute Integrity stent (Medtronic, Minneapolis, MN,

USA) was deployed (Fig. 1d). Since it was an emergency

operation, the information about the increased creatinine
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level was reported to the operator near the end of the pro-

cedure resulting in a total of 80 ml of contrast media usage to

complete the procedure. Fortunately, CIN was not observed

after the PCI. A few days later during rehabilitation, the

patient complained of slight chest pain and an ECG monitor

showed a deep depression of the ST segment.

A CAG was performed to confirm the cause of the

depression of the ST segment. Following the confirmation

of no stent thrombosis in the implanted stent in the LCX,

fractional flow reserve (FFR) measurement of the lesion

in the RCA was performed. The lesion of RCA was

diagnosed as an intermediate stenosis because the value of

FFR was 0.79. Next, FFR measurement of the lesion in

the LAD was attempted, but the wiring of the lesion with

a pressure wire was difficult due to the severity of the

lesion. A PCI to the LAD at the bifurcation point with

severe stenosis of the diagonal branch (Medina classifi-

cation 1.1.1) was then performed without FFR measure-

ment despite presence of CKD and the short duration

(4 days) after the initial PCI.

A blood test just before the second PCI revealed rather

improved creatinine (1.57 mg/dl) and estimated glomerular

filtration rate (eGFR) (37.3 GFR/1.73 m2). There was

severe stenosis just distal of the diagonal branch in the MV;

therefore, the formation of stenosis at the ostium of the

diagonal branch was expected due to plaque shift. Access

was obtained via the right radial artery, using a 6-French

PB 3.5 guide catheter (Asahi Intecc Co., Aichi, Japan).

A SION blue wire (Asahi Intecc Co., Aichi, Japan) was

advanced to the distal LAD. A pressure wire was then

advanced into the diagonal branch with the pressure sensor

placed beyond the ostium of the diagonal branch (Fig. 2a).

Pre-FFR of the diagonal branch was 0.90. An intravascular

ultrasound (IVUS) catheter (Terumo, Tokyo, Japan) was

advanced to the distal LAD. The IVUS showed an eccen-

tric fibrous plaque in the lesion. A 3.5 9 18 mm Resolute

Integrity stent (Medtronic, Minneapolis, MN, USA) was

deployed at 9 atm in the MV with the pressure wire in the

diagonal branch jailed by the stent (Fig. 2b). Following a

post-dilatation with the stent delivery system at 18 atm,

IVUS was performed. It revealed a malposition of the stent

and additional dilatation was, therefore, performed with a

4.25 9 13 mm RAIDEN balloon (Kaneka Medix, Osaka,

Japan) at 18 atm. The second FFR measurement was per-

formed, while the pressure wire was jailed under the

implanted stent and the value was 0.86 (Fig. 2c). No

Fig. 1 a, b, c, Coronary

angiography at admission.

d Percutaneous coronary

intervention to the left

circumflex artery. Asterisk

3.0 9 38 mm Resolute Integrity

stent
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further diagonal branch intervention was performed. The

jailed pressure wire was carefully removed. The pressure

wire was brought back to the distal tip of the guiding

catheter confirming the presence of zero drift. FFR of the

main vessel after PCI was 0.95.

A final CAG revealed a well-dilated MV and preserved

diagonal branch flow (Fig. 2d). Only 10 ml of contrast

media was necessary to complete the procedure. A blood

test revealed unchanged creatinine (1.64 mg/dl) and esti-

mated glomerular filtration rate (eGFR) (35.6 GFR/

1.73 m2) 2 days after the second PCI. CIN was prevented

with the minimum contrast procedure.

His chest pain disappeared after PCI.

Fig. 2 a Percutaneous coronary

intervention to the left anterior

descending coronary artery

(LAD). Black arrows a pressure

wire in the diagonal branch.

Asterisk a SION blue wire in the

LAD. b Implantation of stent in

the main vessel. Black arrows a

pressure wire in the diagonal

branch jailed by the stent.

Asterisk 3.5 9 18 mm Resolute

Integrity stent in the main

vessel. c The FFR measurement

after an additional dilatation

with a 4.25 9 13 mm RAIDEN

balloon at 18 atm, while the

pressure wire was jailed under

the implanted stent. The value

was 0.86 and the lesion at the

diagonal branch ostium was

functionally insignificant. d A

final coronary angiogram: Well-

dilated main vessel and

preserved diagonal branch flow
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Discussion

CIN is one of the important complications in PCI, and the

prognosis of patients with CIN is sometimes poor [11–13].

Special attention should be paid particularly when patients

with eGFR \45 ml/min/1.73 m2 undergo PCI [14]. The

safety threshold for a safe CV/eGFR is reported to be

1.0–3.0 [7, 15]. When CV/eGFR B1.0, the occurrence of

CIN is reported to be especially low [16]. However, con-

trast volume often exceeds this rate for a complex PCI [17].

PCI to a coronary bifurcation is one of the complex PCI

procedures. During MV stenting in coronary bifurcation

lesions, ostial stenosis or total occlusion of SB occurs

frequently. The mechanisms for this SB narrowing or

occlusion are carina shift, plaque shift, dissection, spasm,

and bifurcation angle changes [18, 19]. Re-wiring of the

narrowed or occluded SB can be difficult and the prolonged

flow disturbance of the SB might cause a peri-procedural

myocardial infarction [20, 21].

On the other hand, it is reported that the difference in

9-month target vessel revascularization for treatments of SB

was comparable between the FFR-guided group and the

angiography-guided group [22]. Therefore, following MV

stenting if the FFR is higher than 0.75 in the SB, no further

SB intervention is necessary and results in a decrease in

contrast usage. If the FFR is B0.75, the SB is rewired with a

third guidewire without removing the jailed pressure wire

(JPW). After the JPW is removed carefully with the third

wire remaining in the SB, a kissing balloon technique can be

performed. This jailed wire technique is a very user-friendly

technique [9, 10]. Jailing a pressure wire with a stent may

cause difficulty with removing the wire and can be a cause of

drift. The new Opto Wire has an improved hydrophilic

coating and theoretically has less drift by using optical fibers.

These features of this new wire might be ideal for jailed

pressure wire technique. This minimum contrast procedure

was safely performed in a complex bifurcation lesion using

the jailed wire technique in a patient with CKD.

If the removal of the JPW is difficult, we should avoid

the forceful pull out of the pressure wire to avoid a fracture

of the pressure wire. A ballooning with a low-profile bal-

loon over the JPW may facilitate the removal of the wire.

Conclusion

The jailed pressure wire technique is an effective method to

minimize the amount of contrast in the treatment of a

complex bifurcation lesion treatment.

The new Opto Wire has several unique advantageous

features for the application in jailed pressure wire

technique.
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