
Research Article
IVUS-Guided Zero-Contrast PCI in CKD Patients: Safety and
Short-Term Outcome in Patients with Complex Demographics
and/or Lesion Characteristics

Prathap Kumar , Blessvin Jino , Ali Shafeeq, Stalin Roy, Manu Rajendran,
and Sandheep George Villoth

Department of Cardiology, Meditrina Hospital, Kollam, Kerala, India

Correspondence should be addressed to Prathap Kumar; prathapndr@gmail.com

Received 29 December 2020; Revised 26 April 2021; Accepted 3 May 2021; Published 8 May 2021

Academic Editor: Shenghua Zhou

Copyright © 2021 Prathap Kumar et al. )is is an open access article distributed under the Creative Commons Attribution
License, which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is
properly cited.

Background. Percutaneous coronary intervention (PCI) in patients with significant renal dysfunction is challenging because of the
lesion characteristics and the risk of contrast-induced acute kidney injury (CI-AKI). With the advent of intravascular ultrasound-
(IVUS-) guided zero-contrast PCI, outcomes have improved considerably.Objective. To assess the safety and short-term outcomes
of IVUS-guided zero-contrast PCI in chronic kidney disease (CKD) patients with complex demographics or lesion morphology.
Methods. Patients who underwent IVUS-guided zero-contrast PCI at a tertiary center, from November 2019 to May 2020, were
included in this prospective analysis. Clinical characteristics, procedural data, and follow-up data were collected and analyzed.
Results. A total of 15 patients (27 vessels), all men (mean age, 70.0± 11.0 years), underwent zero-contrast PCI.)emean estimated
glomerular filtration rate (eGFR) and serum creatinine were 30.8± 7.3mL/min/1.73m2 and 2.6± 1.3mg/dL, respectively. )e
mean BMC2 risk for dialysis was 2.1± 1.1%, mean SYNTAX score was 20.3± 10.3, and mean left ventricular ejection fraction
(LVEF) was 42.4± 11.6%. Four patients (26.6%) underwent left main coronary artery (LMCA) PCI including one LMCA bi-
furcation. One patient underwent chronic total occlusion PCI. Technical and procedural success were 100% without any
periprocedural complications. No major adverse cardiovascular events (MACE) were reported, and no patient required dialysis
within threemonths of follow-up. Conclusion. Zero-contrast PCI guided by IVUS is safe in coronary artery disease (CAD) patients
with moderate-to-severe CKD. High procedural success without complications can be achieved even in cases with complex
clinical characteristics and lesion morphology.

1. Introduction

Percutaneous coronary intervention (PCI) in older patients,
those with underlying chronic kidney disease (CKD) and
diabetes mellitus, has high risk of contrast-induced acute
kidney injury (CI-AKI) [1, 2]. Also, estimated glomerular
filtration rate (eGFR) less than 60mL/min/m2 is considered
a strong risk factor for CI-AKI during intra-arterial contrast
administration. According to the Mayo Clinic registry, 3.3%
of patients who underwent PCI, developed AKI [3]. )e
incidence during primary PCI for acute myocardial in-
farction (MI) has been reported to be 19% [4]. In a pooled

analysis of the HORIZONS-AMI and ACUITY trials, CI-
AKI resulted in an increased risk of short- and long-term
ischemic and vascular events in ACS patients undergoing
PCI [5]. Further, the mortality rates at one month and one
year were significantly higher in patients with CI-AKI
compared to patients without CI-AKI. Data from the
13,349,612 patients from the American College of Cardi-
ology National Cardiovascular Data Registry (NCDR),
CathPCI Registry revealed that every incremental 75mL of
contrast use increased the risk of AKI by 42% [6]. In a
modeling study, contrast volume exceeding creatinine
clearance by 2.99 times was associated with a significant risk
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of AKI, while reduction of contrast volume by 30% pre-
vented AKI incidence by 13% [7].

Several approaches—including prophylactic hydration,
administration of high-dose statins, N-acetylcysteine, and
usage of iso-osmolar agents—have been attempted to pre-
vent CI-AKI [8]. However, none of these measures has been
consistently beneficial, except hydration with normal saline.
)ough iso-osmolar contrast agents are used commonly,
they are not completely safe and can be nephrotoxic as well
[9]. Moreover, heavily calcified lesions in CKD patients pose
several challenges during lesion preparation and stent
delivery—necessitating higher contrast during the proce-
dure. )ese patients are often denied PCI due to increased
risk of CI-AKI. )e advent of image-guided zero- or ultra-
low-contrast PCI is a boon for such patients.

Over the past few years, several authors have reported
good procedural success in ultra-low-volume or zero-con-
trast PCI [10, 11]. However, there is a paucity of data on
zero-contrast PCI for complex lesion subsets such as left
main disease, chronic total occlusions (CTO), and heavily
calcified lesions. Hence, this study was conducted to de-
termine the feasibility, safety, and clinical utility of IVUS-
guided zero-contrast PCI in CAD patients with underlying
moderate-to-severe CKD and complex clinical or lesion
characteristics.

2. Methods

2.1. Study Design and Population. )is was a prospective
single-center observational study. Clinical and procedural
data were obtained from all consecutive patients who un-
derwent zero-contrast PCI at our tertiary care center be-
tween November 2019 and May 2020. Percutaneous
coronary intervention was planned in patients with signif-
icant stenosis (angiographic diameter stenosis ≥70% in non-
LMCA and ≥50% in LMCA, IVUS measured minimal lu-
minal area of <6mm2 in LMCA lesions, or flow fraction
reserve [FFR]≤ 0.8) and indication for revascularization.
Patients underwent “zero-contrast PCI” if they had met any
of the following criteria: (1) eGFR< 30mL/min/1.73m2; (2)
eGFR< 45mL/min/1.73m2 (Stage 3b, 4, and 5 CKD) among
patients aged >75 years or with left ventricular ejection
fraction (LVEF)< 35%.

2.2. Procedures. A detailed history was collected along with
baseline clinical characteristics and laboratory investiga-
tions. Baseline echocardiography and electrocardiographic
changes were recorded before the procedure to facilitate the
detection of changes during the procedure. Standard tech-
niques and catheters were used during the PCI procedure.
All procedures were carried out by a single operator with an
experience of 200 LMCA PCI and 150 chronic total oc-
clusion (CTO) PCI per year. Procedures were performed via
femoral access and 7F guide catheters in all cases, except for
one, where a 6F catheter and radial access was used. Stenting
strategy (particularly in bifurcation lesions), lesion prepa-
ration, the number of stents, and postdilatation were left to
the operator’s discretion. In general, rotational atherectomy

was used when IVUS detected calcium arc >180° and cal-
cium length ≥5mm. Postdilatation was performed mostly
using noncompliant (NC) balloons. Informed consent was
obtained from all patients before the procedure. Blood
transfusion was planned if postprocedure hemoglobin had
reduced to 8 gm%. Boston scientific iLAB ultrasound im-
aging system with OptiCross 6 coronary imaging catheter
(40MHz) was used for IVUS runs. )e study was approved
by the institutional review board.

2.3. Zero-Contrast Percutaneous Coronary Intervention
Protocol. Coronary angiogram (CAG) was performed using
ultra-low-volume contrast (total contrast volume in ml was
less than the eGFR in mL/min/1.73m2). After angiography,
guide catheter engagement was confirmed by passing the
guidewire and identifying the wire course along the vessel in
comparison with angiogram alongside the same fluoroscopic
projection. Additional wires (hydrophobic or hydrophilic)
were placed in the side branches to silhouette the main vessel
and major side branches. With the guidance of IVUS across
the main vessel and side branches (in left main cases), the
lesion length, proximal and distal reference vessel diameters,
calcium arc and length and landing zones were identified.
Fluoroscopically, proximal and distal landing zones were
identified by the length from the nearest side branch. “Cine
store” was done during IVUS run to identify the landing
zones. In the case of aorto-ostial lesions, “floating wire
technique” was used. After the initial IVUS run, lesion
preparation was done using a semicompliant balloon,
scoring/cutting balloon, or rotational atherectomy,
according to the lesion morphology. Repeat IVUS was done
to assess the adequacy of lesion preparation and extent of
dissection (if any) and confirm the measurements. Fluo-
roscopic projection was not changed during stent deploy-
ment. After stenting, IVUS run was done to detect
significant edge dissection, stent underexpansion, malap-
position, minimal stent areas (MSA), and ostial coverage.
Postdilatation was done if needed. A serial echocardiogram
was done to rule out pericardial effusion.

2.4. Definitions and Endpoints. Technical success was de-
fined as minimal stent area (MSA)> 80% of average refer-
ence lumen with no significant edge dissections and plaque
burden of <50% at landing zones. Procedural success was
defined as technical success without in-hospital mortality.
Contrast-induced AKI was defined as an increase in serum
creatinine by ≥0.3mg/dL within 48 h after contrast medium
exposure or a ≥50% increase within seven days (Kidney
Disease: Improving Global Outcomes (KIDGO) working
group definition). Blood transfusion was planned if post-
procedure hemoglobin had reduced to <8 gm%. Stent
thrombosis was defined as symptoms of acute coronary
syndrome along with angiographic evidence of thrombus
inside the stent.

All patients were followed up for three months. Check
coronary angiogram with minimal dye was advised if the
patient developed new angina, new significant electrocar-
diogram (ECG) changes, or hemodynamic instability.
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2.5. Statistical Analysis. No formal size calculation was done
since this is an observational study. Categorical variables are
presented as numbers and percentages and continuous data
as mean and standard deviation.

3. Results

3.1. Baseline Patient Characteristics. Zero-contrast PCI was
carried out in a total of 27 vessels in 15 patients during the study
period. Table 1 shows the baseline clinical characteristics of the
patients.)emean age of the patients was 70.0±10.0 years, and
all the patients were men. )e majority of the patients (66.6%)
were aged ≥70 years. Initial hospital presentation was SIHD in
seven patients, non-ST-elevation myocardial infarction
(NSTEMI) in four patients, and unstable angina and ST-ele-
vation myocardial infarction (STEMI) in two patients each. In
the STEMI patients, non–culprit lesions were addressed with
zero-contrast PCI in the same admission before discharge (3–5
days after primary PCI). )irteen (86.7%) patients had a history
of hypertension and diabetes mellitus while ten (66.7%) patients
had dyslipidemia. One patient was on maintenance hemodi-
alysis. Ten patients presented with CKD stage 3b, four patients
presentedwithCKD stage 4, and one patient had end-stage renal
disease (ESRD). )e mean baseline serum creatinine and eGFR
were 2.6±1.3mg/dL and 30.8±7.3mL/min/1.73m2, respec-
tively. )e mean BMC2 dialysis risk was 2.1±1.1%. Out of 15
patients, 3 patients underwent coronary angiogram at other
centers. In those cases, zero-contrast PCI was done after one
week. Two patients presented as STEMI and they underwent
non–culprit vessel revascularization as zero-contrast PCI after
3–5 days. All the remaining ten cases underwent ad hoc zero-
contrast PCI at our center.

3.2. Lesion and Procedural Characteristics. Single-vessel, two-
vessel, and three-vessel disease were noted in two, four, and
nine patients, respectively. )e mean number of vessels in-
volved was 1.7± 0.7 (Table 2). Chronic total occlusion was
present in one patient. Significant LMCA disease was seen in
four patients. )e mean SYNTAX I and SYNTAX II scores
were 20.3± 10.3 and 45.6± 7.2, respectively. Calcified lesions
were detected in 19 vessels with calcium arc >180° seen in 6
vessels. )e mean lesion length was 37.4± 17.1mm. Stenting
was done in 26 vessels and balloon angioplasty with drug
coated balloon in one vessel. Most of the patients received a
single stent, with both pre- and postdilatation (Table 2). Four
patients had significant LMCA disease; out of those, three
patients underwent LMCA-LAD stenting, and one patient
underwent LMCA bifurcation stenting. Rotational atherec-
tomy (1.5mm burr) was required in two patients. )e mean
value of minimal stent area of LMCA was 12.4± 1.8mm2

(Table 3). All procedures were completedwith 0mL of contrast,
a mean fluoro time of 30.8± 8.3 minutes, and amean radiation
dosage of 2933.5± 1098.9mGy.

3.3. Clinical Outcomes. Technical and procedural success
were achieved in all patients (100%). )ere was no death,
MI, or stent thrombosis during hospital stay. )ere were
no adverse events, including pericardial effusion, edge

dissection, vascular complications, urgent coronary ar-
tery bypass surgery (CABG) requirement, or major
bleeding events requiring blood transfusion, during
hospital stay. Further, at a median follow-up period of 90
days, all patients were asymptomatic and stable without
any MACE events; there was no significant increase in

Table 1: Baseline clinical characteristics.

Baseline characteristics Overall group (n� 15)∗

Age (mean± SD) (years) 70.0± 11.0
Male 15 (100%)
Hypertension 13 (86.7%)
Diabetes mellitus 13 (86.7%)
Dyslipidemia 10 (66.7%)
Previous PCI 4 (26.7%)
Previous CAD 5 (33.3%)
Initial hospital presentation

SIHD 7 (46.6%)
Unstable angina 2 (13.3%)
NSTEMI 4 (26.6%)
STEMI (non–culprit lesion) 2 (13.3%)
LVEF (mean± SD) 42.4± 11.6

LVEF (%)
>50 4 (26.6%)
40–49 6 (40%)
<40 5 (33.3%)

Serum creatinine (mg/dL) (mean± SD) 2.6± 1.3
eGFR (mL/min/1.73m2) (mean± SD) 30.8± 7.3
BMC2 CIN risk (%) (mean± SD) 15.3± 8.3
BMC2 dialysis risk (%) (mean± SD) 2.1± 1.1
∗All data are presented as n (%) unless otherwise specified. BMC : Blue
Cross Blue Shield of Michigan Cardiovascular Consortium; CIN : contrast-
induced nephropathy; eGFR : estimated glomerular filtration rate; LVEF :
left ventricular ejection fraction; NSTEMI : non-ST-elevation myocardial
infarction; PCI : percutaneous coronary intervention; SD : standard devia-
tion; SIHD : stable ischemic heart disease; STEMI : ST-elevation myocardial
infarction.

Table 2: Angiographic and IVUS characteristics.

Angiographic and IVUS data Overall group∗

Number of PCI vessels (n) 27
Number of vessels involved per patient
(mean± SD) 1.7± 0.7

SYNTAX I score (mean± SD) (n� 15) 20.6± 10.0
SYNTAX I score
<23 8 (53.3%)
23–32 6 (40%)
>32 1 (6.7%)

SYNTAX II score (mean± SD) (n� 15) 45.4± 6.9
Calcium arc
≥180° 6 (22.2%)
<180° 13 (48.1%)

No calcium 8 (29.6%)
∗All data are presented as n (%) unless otherwise specified; n varied in a few
cases and has been specified accordingly. IVUS : intravascular ultrasound;
LMCA : left main coronary artery; MLA :minimal luminal area; POC :
polygon of confluence; PCI : percutaneous coronary intervention; SYN-
TAX : Synergy between Percutaneous Coronary Intervention with Taxus
and Cardiac Surgery; SD : standard deviation.
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creatinine levels or eGFR, and none of the patients re-
quired dialysis.

4. Discussion

Individuals with moderate-to-severe renal dysfunction
(creatinine clearance <60mL/min) are especially vulnerable
to the adverse CI-AKI related events [12]. )is prospective
observational single-center study evaluated the feasibility
and safety of IVUS-guided zero-contrast PCI in ACS and
SIHD patients with moderate-to-severe CKD. )e study
confirms that IVUS-guided zero-contrast PCI is a safe and
effective strategy for coronary intervention even in patients
with many high-risk features.

)ough the major benefit of zero-contrast PCI is pre-
vention of CI-AKI, it has other benefits too. Patients with
severe LV systolic dysfunction frequently develop pulmo-
nary edema on contrast administration since contrast me-
dia-related hyperosmolality and functional hypocalcemia
depress the myocardial contractility. [13] Also, elderly pa-
tients, particularly >75 years, have decreased functional
renal reserve and they may not tolerate the minimal renal
injury by contrast which “young people with borderline
renal function” frequently tolerate. [14] Hence, our insti-
tutional criteria for zero-contrast PCI was not only
eGFR< 30, but also included elderly and patients with severe
LV systolic dysfunction—mean age was 70 years (4 patients
were >80 years of age); LV ejection fraction< 40% in 33.3%
of patients (3 patients had LVEF°<°30%). Hence, even
though mean was eGFR ∼30.8, many patients underwent

zero-contrast PCI. As per the BMC2 CIN risk calculator,
<1% CIN risk is called low risk, 1–7% is called intermediate
risk, and >7% is called high risk. Our cohort had mean
BMC2 CIN risk score of 15.3± 8.3 which substantiated the
need for zero-contrast PCI. All patients had moderate-to-
severe CKD (stages 3b, 4, and 5) and dialysis risk was 2.1%.
Furthermore, the lesion morphologies were also complex
with SYNTAX score≥ 23 in 53.3% of patients, heavy cal-
cification (≥180-degree calcium arc) in 22% of the vessels,
CTO in one vessel, and LMCA involvement in four patients.
Despite these high-risk features, 100% technical and pro-
cedural success rates were achieved. Similar to our study, a
retrospective analysis demonstrated 100% procedural suc-
cess in patients with advanced CKD (n� 24) who underwent
zero-contrast PCI [10]. In another recent retrospective
analysis, a total of 29 patients—including 20 patients with
advanced CKD and four patients on hemodialy-
sis—successfully underwent zero-contrast PCI without
worsening of renal function [11]. In the current study, four
patients with advanced CKD and one patient on dialysis
underwent zero-contrast PCI successfully. Further, the
eGFR and ejection fraction improved in the patient on
dialysis postintervention, and dialysis was no longer
required.

All procedures except for one in the current study were
performed using transfemoral approach and 7F catheter.
Transfemoral approach is preferred because we wanted to
preserve radial artery for future dialysis. Many CKD patients
have complex lesion morphologies, which may need rota-
blation, guide-extension catheters, etc. Moreover, we needed

Table 3: Procedural characteristics.

Procedural data Overall group∗

Number of vessels treated with zero-contrast PCI (n) 27
Approach (n� 15)

Femoral 14 (93.3%)
Radial 1 (6.7%)

Guide Catheter (n� 15)
7F 14 (93.3%)
6F 1 (6.7%)

Number of wires per vessel (mean± SD) 2.5± 0.9
Number of IVUS runs per vessel (mean± SD) 3.3± 0.9
Microcatheters used 2 (7.4%)
Number of stents per vessel (mean± SD) 1.4± 0.6
LMCA PCI (n) 4
LMCA bifurcation PCI 1 (3.7%)
Rotational atherectomy 2 (7.4%)
Chronic total occlusion PCI 1 (3.7%)
ISR PCI 1 (3.7%)
Minimal stent area non-LMCA (mm2) (mean± SD) (n� 27) 6.5± 2.6
Minimal stent area LMCA (mm2) (mean± SD) (n� 27) 12.4± 1.8
Fluoroscopy time (min) (mean± SD) 30.8± 8.3
Radiation dose (mGy) (mean± SD) 2933.5± 1098.9
Technical success 100%
Procedural success 100%
Peak/48-hour creatinine (mean± SD) (mg/dL) 2.4± 1.2
∗All data are presented as n (%) unless otherwise specified. ISR : in-stent restenosis. IVUS : intravascular ultrasound; LAD : left anterior descending artery;
LMCA : left main coronary artery; PCI : percutaneous coronary intervention; SD : standard deviation.
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multiple marker wires to precisely position the stent in zero-
contrast PCI; hence, 7F guide-extension catheter was a better
option in most cases.

Intracoronary imaging, particularly IVUS, is an im-
portant component of zero-contrast PCI. Expertise in IVUS
image interpretation and strict vigilance in anticipating,
identifying, and successfully managing complications is of
paramount importance in zero-contrast PCI. For all the
procedures in the current study, previous coronary angio-
grams were used as a roadmap to pass the guidewires dis-
tally. )e stents were selected according to IVUS
measurements and deployed based on landmarks. In gen-
eral, during the IVUS pull-back, “dry cine” can be taken to
locate the proximal and distal landing zones (Figure 1). )e
other technique to identify the “landing zones” fluoro-
scopically is by parking guidewires in major branches and
measuring the length from such branching points to the
stent landing zone (“metallic silhouette” technique) [15]. In
our study, the “metallic silhouette” technique was used in
most vessels to place the stent in “landing zones” selected by
IVUS (Figure 2).

Precise positioning of the stent in the vessel ostium was
one of the major challenges noted in the current study; it is
especially difficult to check the exact stent position and
perform aorto-ostial stenting without contrast. “Sepal wire
technique” was used for stent positioning across the LMCA
and right coronary artery (RCA) ostia (Figure 3). Ostial
stenting was planned in eleven vessels (3 RCA; 6 LAD; and 2
LM-LAD) and in all cases except one, ostia were successfully
covered with a stent using marker wires (Figure 2). Further,
a case of LMCA bifurcation PCI was successfully carried out
by “mini-crush” technique. While using two stents in a
vessel, minimal overlap was done using “ClearStent” tech-
nology from Siemens.

Two patients underwent plaque modification using ro-
tational atherectomy (burr size 1.5mm in both cases) in the
current study. No reflow/slow flow is not uncommon after
rotational atherectomy due to distal microembolization.
Optimal antiplatelet, anticoagulation medication, and con-
tinuous use of flush cocktail can prevent this complication
[16]. In the absence of contrast injection, meticulous as-
sessment of patient symptoms, ECG changes (e.g., brady-
cardia or ST-elevation), hemodynamic instability, and new
regional wall motion abnormality is necessary. Another
major complication expected during rotational atherectomy
is coronary perforation [16]. In cases where complications
are suspected by new symptoms, ECG changes, or hemo-
dynamic instability, an immediate check angiogram should
be done with minimal contrast. In our study, rotational
atherectomy was performed in two vessels without any such
complication.

)ere was no incidence of death during the study
period. Postprocedurally, none of the patients had an in-
crease in creatinine levels. Furthermore, none of the pa-
tients developed pericardial effusion, stent thrombosis or
required repeat revascularization during hospital stay or at
three months of follow-up. In line with the current study,
no MACE or renal replacement therapy, at a median
follow-up of 79 days [10] and no events of ACS, stent
thrombosis, and repeat revascularization at a median fol-
low-up of 3.2 months [11] were observed in retrospective
studies.

Another retrospective analysis compared eight ultra-
low-contrast (ULC) PCI with 103 conventional PCI in
patients with high or very high CI-AKI risk score and ad-
vanced CKD not on dialysis. )e study had no angiographic
or procedural exclusion criteria and included CTO-PCI,
rotational atherectomy, and left main bifurcation. Technical
success was seen in 88% of cases with 0% CI-AKI with a
fluoroscopy time of 39 minutes [17]. Similarly, the current
study has included a single case of CTO, four cases of left
main bifurcation, and two cases of rotational atherectomy.
However, the mean fluoroscopy time was almost 9 minutes
less than that seen in ULC-PCI study. Most importantly, we
did not observe any significant coronary dissection, peri-
cardial effusion, vascular complications, and no reflow
without any contrast. While ULC-PCI study observed that
small dose of contrast at the end of procedure will aid the
operator with wealth of benefits in the treated region, a
recent observational study in complicated ACS syndrome
has observed the incidence of CI-AKI in few patients even
with 3–5ml of contrast. [18].

)e inclusion of patients with complex clinical char-
acteristics or lesion morphologies is the unique feature of
our study. )e outcomes are proof of concept that even
highly complex cases such as left main bifurcation disease
and chronic total occlusion can be managed successfully
with the help of IVUS-guided zero-contrast PCI. Rotational
atherectomy and aorto-ostial stenting, which usually require
contrast, were successfully performed without contrast.
When done by experts, zero-contrast PCI can fulfil the
“unmet” need of complex PCI in patients with significant
renal impairment who are otherwise ineligible for routine
PCI for fear of worsening renal function.

)is study had few limitations.)e study population was
small, and hence feasibility and safety should be ascertained
in a larger population. Further studies involving larger
sample sizes are warranted to ascertain the long-term
outcomes of IVUS-guided zero-contrast PCI. Secondly, our
study was an observational study. Randomized control trials
are needed to know the outcome this method comparing
conventional PCI using iodinated contrast. )irdly, long-
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(a) (b) (c)

Figure 2: (a) RAO caudal view showing significant disease in LCX, OM, and LAD. (b)Metallic silhouette created by wiring the two branches
of OM and distal LCX. (c) Stent positioned using the marker wires.

(a) (b)

Figure 3: (a) LAO cranial view showing the wire over the aorta to mark the RCA ostium and ostial positioning of stent. Note. )e loop is
created in the wire at RPDA. (b) Stent positioned in LAD according to the marker wires at septal, diagonal, and LCX.

(a) (b)

Figure 1: (a) IVUS image showing lesion lengthmeasurement from ostium of LAD to distal landing zone. In the IVUS picture above, we can
see the wire in the LCX which is relatively free of disease. (b) Length measurements when two stents are planned, particularly when there is
gross size discrepancy between proximal and distal landing zones.
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term outcomes of zero-contrast PCI are not known. Since
the procedure was done without any contrast, final angio-
graphic result is not known. Hence, long-term outcome
studies are needed before practicing this technique in a large
scale of population.

5. Conclusion

IVUS-guided zero-contrast PCI was found to be feasible and
safe in CAD patients with moderate-to-severe CKD when
done by experts.)is technique can be used safely in patients
who are at high risk for CI-AKI, in centers where there is
expertise for the performance of complex PCI with intra-
vascular imaging guidance.
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