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/Abstract A

Background: The aim of this systematic review is to compare Intravascular Ultrasound (IVUS) and Optical
Coherence Tomography (OCT) diagnostic performance and clinical effectiveness in Peripheral Arterial
Disease (PAD) and Percutaneous Coronary Interventions (PCI).

Methods: Systematically, databases such as PubMed, Embase, and Cochrane Library were searched for
studies describing the application of IVUS and OCT in coronary and peripheral artery interventions up
to March 2025. The desired outcomes were diagnostic accuracy, procedural success rates, and patient
outcomes. The quality of included studies was examined using the Quality Assessment of Diagnostic
Accuracy Studies-2 (QUADAS-2) tool.

Results: 10 studies involving 4,090,017 patients were evaluated. [IVUS was used more than OCT, and usage
rates varied between studies. Both imaging modalities were very accurate in the evaluation of vascular
disease. OCT enabled high-resolution imaging of plaque, calcification, and stent struts, while IVUS tended
to overestimate lumen area at some times. Enhanced procedural success and patient outcomes using IVUS
or OCT, such as decreased major adverse event rates and in-hospital mortality, were noted in the studies.
In PAD, OCT was noted to have improved plaque and vessel wall characterization, while IVUS was used
more often due to improved penetration depth. In PCI, OCT was noted to be linked with improved stent
optimization and procedural guidance.

Conclusion: Both IVUS and OCT were of very high diagnostic and positive clinical value in peripheral
artery and coronary intervention. OCT gave improved visualization of certain aspects of arterial disease,
and IVUS was used more frequently. Their application was associated with improved procedural success
and outcome in PCI and PAD. Further research is necessary to determine their relative value in specific
\vascular disease conditions and populations. )
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Introduction

Peripheral Aarterial Disease (PAD) is a substantial global health issue, affecting millions of indivi-
duals. It is associated with significant morbidity and mortality, with interventions often required to restore
and maintain adequate blood flow. In recent years, the utility of intravascular imaging modalities, specifi-
cally Intravascular Ultrasound (IVUS) and Optical Coherence Tomography (OCT), in guiding Percutaneous
Ccoronary Interventions (PCls) has been substantiated through an array of empirical studies [1,2]. These
imaging techniques have been linked to a reduction in in-hospital fatality rates, Myocardial Infarction (MI)
occurrence, and target-lesion revascularization in comparison to traditional angiography-guided PCI pro-
cedures. Intravascular imaging provides an in-depth evaluation of atherosclerotic lesion severity, the mor-
phological characteristics of the plaque, and the efficacy of stent placement, thus augmenting the infor-
mation gleaned from angiography [3]. Patients presenting with acute MI appear to achieve particularly

pronounced benefits from PCls guided by intravascular imaging methodologies [4].

Contrary to the robust evidence supporting the positive impact of these imaging modalities, their
incorporation into routine PCI procedures has been rather gradual [5,6]. Notably, previous research has
typically underrepresented patients with acute MI [7,8]. However, the limited data available on IVUS-
guided PCI in this patient subset have indicated a correlation with lower in-hospital mortality, despite its
restricted adoption [9,10]. As the body of evidence advocating for the routine use of intravascular imaging in
PCI patients with MI has grown [11,12], the rate of its integration into contemporary patient care strategies
remains to be fully delineated. Moreover, the translation of the increased use of intravascular imaging
into enhanced patient outcomes in real-world clinical practice is a question that remains unanswered,

necessitating further investigation.

Both IVUS and OCT have unique advantages and potential limitations, and their relative diagnostic
accuracy and clinical impact in peripheral arterial interventions remain a topic of ongoing discussion. IVUS
offers a larger penetration depth, allowing visualization of the entire vessel wall and beyond, while OCT

provides superior resolution, enabling the examination of fine structures within the intima and media.

The application of intravascular imaging modalities has significantly contributed to advancements
in the understanding and management of cardiovascular pathology over the years. These techniques have
provided clinicians with the ability to visualize and characterize the morphology of the coronary vessels
and the presence of atherosclerotic plaques, leading to improved patient outcomes through enhanced risk

stratification and treatment planning [1,2].
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The principles of intravascular imaging have been adapted from their traditional use in coronary
vessels to the assessment of Peripheral Artery Disease (PAD). This has transformed the clinical approach
to PAD by enabling direct visualization of the internal structure of the affected vessels, thereby facilitating
the evaluation of stenosis, dissection, and plaque morphology. Consequently, intravascular imaging assists
in the formulation or refinement of treatment strategies and post-therapeutic evaluations, resulting in

improved success rates and reduced patient morbidity [4-6].

IVUS employs high-frequency sound waves, reflected from the vessel walls, to create a cross-
sectional image of the vessel [7]. This modality has been utilized for the assessment of plaque extent,
morphology, and distribution, but it is limited by a relatively low spatial resolution (150 um) and reduced
sound wave penetration in the presence of calcium deposits [8,9]. On the other hand, OCT utilizes near-
infrared light reflection to generate images of tissue and structures [10]. OCT offers a higher resolution (10
um) and a faster image acquisition time compared to IVUS [11]. However, the practical application of OCT

requires the management of blood flow, which can potentially interfere with light transmission [12].

The application of IVUS and OCT imaging in peripheral vessels has demonstrated comparability to
their use in coronary arteries, allowing for the assessment of vessel characteristics and morphology, such
as vessel and lumen diameter, stenosis area, and plaque location and extent [13,14]. This level of detailed
intravascular visualization allows physicians to diagnose specific vascular conditions and formulate refined

treatment strategies that exceed the capabilities offered by angiography alone [14].

Nevertheless, while both IVUS and OCT have proven beneficial, there is ongoing debate regarding
their relative diagnostic accuracy and clinical impact in the context of peripheral arterial interventions. To
date, the existing body of literature presents a fragmented view, with individual studies often focusing on
a specific facet of the comparison. This systematic review seeks to bridge this knowledge gap by collating
and analyzing the available evidence on the diagnostic accuracy and clinical impact of IVUS versus OCT in

peripheral arterial interventions.

Through this comprehensive examination, the review aims to illuminate the strengths and limitations
of each technique, offer a balanced comparison, and highlight areas where one may have an advantage over
the other. Ultimately, the goal is to provide clinicians with a clearer understanding of the relative merits
of IVUS and OCT, enabling them to make more informed decisions in their clinical practice and potentially

improve the quality of care provided to patients with PAD.
Materials and Methods
Review design and PECO

The PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) protocol [15]
was meticulously adhered to for this systematic review as shown in figure 1. The review commenced with

a systematic identification of studies using explicit, reproducible criteria.
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The PECO (Population, Exposure, Comparator, Outcomes) framework was applied as follows:

e Population: Patients undergoing peripheral arterial interventions.

e Exposure: Use of Intravascular Ultrasound (IVUS).

e Comparator: Use of Optical Coherence Tomography (OCT).

e Outcomes: The primary outcomes were diagnostic accuracy and clinical impact of the selected imaging

modalities.

Database search protocol

The systematic search of literature was conducted across six databases: PubMed /MEDLINE, Embase,

Cochrane Library, Web of Science, Scopus, and CINAHL. The search was encompassing and thorough,

designed with the use of a combination of MeSH terms, Emtree terms (for Embase), and free-text words

with Boolean operators to ensure a comprehensive capture of the relevant literature as shown through

table 1.
. 1 \
( Table 1: Search strings utilised across the databases. )
Database Search string
PubMed/ ("Intravascular Ultrasound"[MeSH] OR "IVUS"[All Fields]) AND ("Optical Coherence Tomography"[MeSH] OR "OCT"[All Fields]) AND
Medline ("Peripheral Arterial Disease”"[MeSH] OR "Peripheral Vascular Disease"[All Fields]) AND ("Intervention”"[MeSH] OR "Treatment"[All Fields])
AND ("Diagnostic Accuracy”[MeSH] OR "Sensitivity and Specificity"[All Fields])
Embase ('intravascular ultrasound'/exp OR 'IVUS") AND (‘optical coherence tomography'/exp OR 'OCT") AND ('peripheral arterial disease'/exp OR
'peripheral vascular disease') AND ('intervention'/exp OR "treatment') AND ('diagnostic accuracy'/exp OR 'sensitivity and specificity")
Cochrane | ("Intravascular Ultrasound" OR "IVUS") AND ("Optical Coherence Tomography" OR "OCT") AND ("Peripheral Arterial Disease" OR "Peripheral
Library Vascular Disease") AND ("Intervention” OR "Treatment") AND ("Diagnostic Accuracy” OR "Sensitivity and Specificity")
Web of (TS=("Intravascular Ultrasound") OR TS=("IVUS")) AND (TS=("Optical Coherence Tomography") OR TS=("OCT")) AND (TS=("Peripheral
Science Arterial Disease") OR TS=("Peripheral Vascular Disease")) AND (TS=("Intervention") OR TS=("Treatment")) AND (TS=("Diagnostic Accuracy")
OR TS=("Sensitivity and Specificity"))
(TITLE-ABS-KEY("Intravascular Ultrasound") OR TITLE-ABS-KEY("IVUS")) AND (TITLE-ABS-KEY("Optical Coherence Tomography")
scopus  ORTITLE-ABS-KEY("0CT")) AND (TITLE-ABS-KEY("Peripheral Arterial Disease") OR TITLE-ABS-KEY("Peripheral Vascular Disease"))
pu AND (TITLE-ABS-KEY("Intervention") OR TITLE-ABS-KEY("Treatment")) AND (TITLE-ABS-KEY("Diagnostic Accuracy™") OR TITLE-ABS-
KEY("Sensitivity and Specificity"))
(MH "Intravascular Ultrasound” OR TI [IVUS OR AB IVUS) AND (MH "Optical Coherence Tomography" OR TI OCT OR AB OCT) AND (MH
CINAHL "Peripheral Arterial Disease” OR MH "Peripheral Vascular Disease") AND (MH "Intervention” OR MH "Treatment") AND (MH "Diagnostic
Accuracy” OR MH "Sensitivity and Specificity")

Selection criteria

The inclusion criteria for this review were as follows:

1. The studies needed to be either observational (cohort, cross-sectional, case-control) or experimental

(randomized controlled trials, quasi-experimental) in nature.

2. The population of interest comprised of patients undergoing peripheral arterial interventions.

3. The studies had to involve the use of IVUS or OCT as diagnostic modalities in these interventions.
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4. The primary outcomes were focused on the diagnostic accuracy and clinical impact of these imaging
modalities. Diagnostic accuracy was evaluated by measures such as sensitivity, specificity, positive
predictive value, and negative predictive value. Clinical impact was assessed based on the outcomes of

the interventions, such as success rate, complications, and long-term patient outcomes.
5. The articles had to be peer-reviewed and published in English.
The exclusion criteria were as follows:

1. Case reports, letters, commentaries, and review articles were excluded due to their inherent

methodological limitations.

2. Studies that did not specifically examine the diagnostic accuracy or clinical impact of IVUS or OCT in the

context of peripheral arterial interventions were excluded.
3. Studies that did not report on the outcomes of interest were also excluded.

4. Studies published in languages other than English were excluded due to constraints in translation

resources.
Data extraction

The data extracted from each study included the following elements: first author’s name, publication
year, study design, sample size, patient characteristics (including age, sex, and baseline disease severity),
details of the intervention and comparator (if any), outcomes measured (specifically the diagnosticaccuracy
measures such as sensitivity, specificity, positive predictive value, negative predictive value, and clinical
impact measures such as intervention success rate, complications, and long-term patient outcomes), and
key findings related to the study objectives. [ carried out the data extraction process to minimize risk of

error and bias.
Risk of bias assessment

The risk of bias and applicability of each included study in the systematic review were assessed
using the QUADAS-2 tool [16] as shown in figure 2. This tool is specifically designed for the evaluation of

risk of bias and applicability in diagnostic accuracy studies and was a fitting choice for this review.
Results

The assessment of Arora et al [17] resulted in a Low risk of bias for patient selection and reference
standard, while the index test, flow and timing were rated Moderate. Consequently, the overall quality
was determined to be Moderate. Bezzera et al [18] yielded a Low-risk rating for most domains, namely
patient selection, index test, flow and timing, and overall quality. However, the reference standard was rated
as Moderate. The study by Jones et al [19] demonstrated a Moderate risk rating for patient selection and

flow and timing, whereas the index test, reference standard, and overall quality were rated Low. Kubo et al
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[20] reflected a Moderate risk of bias in patient selection and index test, but the reference standard, flow
and timing, and overall quality were evaluated as Low. Niu et al [21] was evaluated to have a Low-risk
score in the domains of patient selection, index test, and overall quality, contrastingly, reference standard
and flow and timing received a Moderate rating. The study by Park et al [22] was rated as Moderate for
patient selection, index test, and overall quality, but Low for reference standard and flow and timing.
Pavillard et al [23] received a Low rating across the majority of domains, including patient selection,
index test, reference standard, and overall quality. However, flow and timing were rated as Moderate. The
assessment of Eberhardt et al [24] resulted in a Low risk of bias for patient selection, reference standard,
and overall quality, while the index test and flow and timing were rated Moderate. Kang et al [25] yielded
a Low-risk rating for patient selection and overall quality. However, the index test, reference standard, and
flow and timing were classified as Moderate. The study by Kawasaki et al [26] demonstrated a Low-risk
rating in index test, reference standard, and overall quality, whereas patient selection and flow and timing

were marked as Moderate.

Table 2 provides a comprehensive overview of the utilization and comparative effectiveness of IVUS

and OCT in assessing coronary disease and guiding interventions in terms of the selected studies [17-26].

The study by Arora et al [17] evaluated the performance of IVUS and OCT in over a million patients.
The study revealed that IVUS was utilized in 7.7% of cases and OCT in 0.5%. The primary outcome, major
adverse cardiac events, was lower in cases where IVUS (6.5% vs 7.6%; HR 0.89, 95% CI 0.86 to 0.91) and
OCT (4.4% vs 7.6%; HR 0.69,95% CI 0.61 to 0.79) were used, indicating a potential advantage of these tools
in managing cardiac events. Bezzera et al [18] assessed the ability of IVUS, Time-Domain OCT (TD-OCT),
and Frequency-Domain OCT (FD-OCT) in 227 patients undergoing Percutaneous Coronary Intervention
(PCI) with stents. The results demonstrated that FD-OCT depicted more severe native coronary disease
than IVUS. Post-PCI, FD-OCT identified malapposition and tissue prolapse more frequently than IVUS,
indicating its potential for more detailed analysis of stent placement. In the study by Jones et al [19], OCT,
IVUS, and angiography were compared in over 87,000 patients. OCT was associated with higher procedural
success rates and reduced in-hospital major adverse cardiac event (MACE) rates. Additionally, the mortality
rates were lower in the OCT group (7.7%) compared to the IVUS (12.2%) and angiography group (15.7%),
suggesting the potential superiority of OCT in these clinical scenarios. Kubo et al’s research [20] focused
on the reliability of coronary measurements using FD-OCT, IVUS, and Quantitative Coronary Angiography
(QCA) in 100 patients. The study revealed that FD-OCT provided accurate and reproducible quantitative
measurements of coronary dimensions and was equivalent to the actual lumen area, unlike IVUS, which

tended to overestimate.

Niu etal [21] compared the use of Frequency-Domain OCT (FDOCT), IVUS, and coronary angiography
in 250 patients. The study found that FDOCT provided more accurate and sensitive results of the coronary
lumen than the other two modalities. FDOCT detected a higher number of thrombi, tissue protrusions,
dissections, and incomplete stent appositions than intravascular ultrasound. The study by Park et al [22]
analysed the utilization of IVUS and OCT in over 2.8 million patients. There was a significant increase in the

use of these intravascular imaging-guided PCIs from 2008 to 2019. Furthermore, the use of intravascular
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imaging-guided PCI was associated with lower in-hospital mortality, highlighting the potential benefits

of these imaging techniques in improving patient outcomes. Pavillard et al [23] assessed the quality of
imaging in identifying various structural and pathological aspects of the vessels using IVUS and OCT in 12
patients. The study found that OCT provided better visualization of plaque, calcification, and vascular stent
struts than [VUS. However, both imaging systems were deemed safe and effective for examining peripheral

vessels.

Eberhardt et al. [24] compared the performance of Optical Coherence Tomography (OCT) and
Intravascular Ultrasound (IVUS) in 16 patients. The study demonstrated that OCT provided superior
image quality, better visualization of vessel structures, and fewer artifacts than IVUS, suggesting its higher
accuracy in assessing vascular pathology. Kang et al. [25] investigated the outcomes of OCT- and IVUS-
guided interventions in 2,008 patients. The composite primary outcome, including cardiac death, target
vessel failure, and myocardial infarction, occurred in 2.5% of OCT-guided cases compared to 3.8% of IVUS-

guided cases, indicating a potential advantage of OCT in reducing adverse cardiac events. Kawasaki et al.

[26] validated the diagnostic accuracy of OCT, integrated backscatter IVUS (IB-IVUS), and Conven-
tional IVUS (C-IVUS) in 17 patients. The results showed that OCT exhibited the highest sensitivity and

specificity in detecting vascular abnormalities, reinforcing its role as a precise diagnostic tool in coronary

imaging.
. o ™
(  Table 2: Selected studies and their inferences observed. )
N
Study Tool Patients Primary outcome Results
IVUS used in 7.7% of cases, OCT used in 0.5%. Lower primary outcome rates for IVUS (6.5%
. . vs 7.6%; HR 0.89, 95% CI 0.86 to 0.91) and OCT (4.4% vs 7.6%; HR 0.69, 95% CI 0.61 to
Aroraet Major adverse cardiac ) L L .
al [17] IVUSand OCT | 1,118,475 events 0.79). Lower rates of NACEs, all-cause mortality, MI readmission, and stroke admission with
IVUS. Lower rates of NACEs and all-cause mortality with OCT. Emergency revascularization
not significantly different with IVUS or OCT.
FD-OCT depicted more severe native coronary disease than IVUS. FD-OCT and IVUS had
equivalent reference vessel dimensions in both native and stented coronaries, but TD-OCT
Bezzera IVUS. TD-OCT Assessment of coronary | detected smaller reference lumen size compared to IVUS. Post-PCI, in-stent MLAs were similar
etal and,FD OCTI 227 disease and PCI using between FD-OCT and IVUS, but at follow-up, both FD-OCT and TD-OCT detected smaller MLAs
[18] stents than did IVUS due to better detection of NIH. FD-OCT identified post-PCI malapposition and
tissue prolapse more frequently than IVUS. TD-OCT associated with smaller reference vessel
dimensions compared with IVUS.
OCT used in 1.3% of patients, IVUS used in 12.6%, and angiography alone in the remainder.
Joneset OCT, IVUS, OCT procedures had higher procedural success rates and reduced in-hospital MACE rates.
al [19] and 87,166 | All-cause mortality Mortality was significantly different between OCT (7.7%), IVUS (12.2%), and angiography
Angiography (15.7%). The difference persisted after multivariate Cox analysis and propensity matching
with OCT having the lowest mortality rate.
FD-OCT provided accurate and reproducible quantitative measurements of coronary
Kubo et FD-OCT, 100 Reliability of coronary dimensions. The mean minimum lumen diameter was different between QCA, FD-OCT, and
al [20] | IVUS,and QCA measurements IVUS. FD-OCT and IVUS showed good interobserver reproducibility. In phantom models, FD-
OCT was equal to the actual lumen area, while IVUS overestimated.
Minimum lumen
di t d ,
FDOCT, d:satzlciizi z;r; tharr(?r?lbus FDOCT provided more accurate and sensitive results of the coronary lumen than coronary
Niu et IVUS, and 250 tissue protrusion " | angiography and intravascular ultrasound.
al [21] coronary dissecgon and ’ FDOCT detected higher numbers of thrombus, tissue protrusion, dissection, and incomplete
angiography ) ’ stent apposition than those detected by intravascular ultrasound.
incomplete stent
apposition
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.Utlllzatlon of . . The number of IVUS-guided PCls increased significantly from 2008 to 2019. There was also a
Parket intravascular imaging- . . . . i . i
IVUS, OCT 2,881,746 . significant increase in OCT-guided PClIs from 2011 to 2019. Intravascular imaging-guided PCI
al [22] guided PCI, . . . . .
; . X was associated with lower odds of in-hospital mortality.
in-hospital mortality
Quality of imaging in
identifying layered
Pa- structures, plaque, OCT provided better visualization of plaque, calcification, and vascular stent struts than IVUS.
villard IVUS. OCT 12 calcification, stent The visibility of vessel wall components and artifacts generated by the two imaging systems
etal ’ structure, artifacts, and  were not significantly different. Both IVUS and OCT imaging were safe and effective
[23] vessel luminal diameter 'methods of examining peripheral vessels.
and
area
To compare image
Eberhar quality, artifact OCT provided superior image quality and vessel wall visualization. However, OCT had
dtetal.  IVUS, OCT 16 frequency, and vessel higher artifact frequency. ’
[24] wall discrimination
between OCT and IVUS
Composite of death
from cardiac causes,
target vessel-related Primary outcome events occurred in 2.5% (25/1005 patients) in the OCT-guided group and
Kanget IVUS. OCT 2008 myocardial 3.1% (31/1003 patients) in the IVUS-guided group. The OCT-guided PCI was noninferior
al. [25] ’ infarction, or ischemia- | toIVUS-guided PCI (P <0.001 for noninferiority). Lower incidence of major procedural
driven target-vessel complications in the OCT group (2.2% vs. 3.7%).
revascularization at 1
year.
Validation of the
Kawa- oCT. diagnostic accuracy
sakiet | IB-IVUS. C- 17 of OCT, IB-IVUS, and OCT showed the highest sensitivity and specificity for calcification, fibrosis, and lipid pool. IB-
’ C-IVUS for tissue IVUS performed better than C-IVUS in fibrous and lipid lesions
al. [26] IVUS L
characterization of
coronary plaques
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Discussion

The novelty of this systematic review lies in its comprehensive comparison of the diagnostic accuracy
and clinical impact of IVUS and OCT in peripheral arterial interventions. The findings from this review
provide essential insights into the relative strengths and weaknesses of these two imaging modalities,
thereby enhancing the understanding of their roles in clinical practice. The study confirmed that both
IVUS and OCT exhibited high diagnostic accuracy in the assessment of peripheral arterial disease. However,
OCT demonstrated superior visualization of plaque, calcification, and stent struts, potentially aiding in
more detailed assessment and consequent therapeutic decision-making. Conversely, [IVUS was identified
as having a tendency to overestimate the actual lumen area in some instances. This information could lead
to adjustments in the interpretation of IVUS results and potentially influence therapeutic decisions. The
review also revealed that both IVUS and OCT were associated with better procedural success and patient
outcomes, including lower rates of major adverse cardiac events and in-hospital mortality. This finding
underscores the clinical impact of these imaging modalities and supports their continued use and further

integration into the management of peripheral arterial disease.

The future implications of this study are multifold. Firstly, the insights obtained could inform future
guidelines and clinical protocols regarding the use of IVUS and OCT in peripheral arterial interventions.
Secondly, the identified need for additional research to ascertain the relative benefits of IVUS and OCT in
different clinical scenarios could pave the way for more focused investigations. Thirdly, by highlighting
specific areas where OCT or IVUS might have an advantage, the study could stimulate the development

of more targeted imaging strategies, potentially leading to more personalized and effective patient care.

The significance of Myocardial Infarction (MI) without obstructive coronary disease heightens
with a progressively aging demographic [27]. In this context, the utility of intravascular imaging modalities
suchasIVUS and OCT becomes increasingly salient. These imaging tools can offer insightful details regarding
the underlying pathology [28], thereby enhancing diagnostic and prognostic accuracy. This, in turn, may
lead to improved early patient outcomes [29]. Similarly, a smaller registry study corroborated that early
clinical outcomes can be optimized using IVUS [30]. However, it is important to note that the advantages
observed in these studies may be partly attributable to the exceptional proficiency of operators proficient

in intravascular imaging and the availability of substantial resources in high-volume settings.

Despite the potential benefits of routine intravascular imaging, some observational studies have
yielded discordant results [31], underscoring the need for further research, standardized methodologies,
and the widespread dissemination of expert knowledge pertaining to intravascular imaging. A critical area
for future exploration is the investigation of whether outcomes can be improved through lesion-guided
use of [IVUS or OCT in distinct patient subgroups. For instance, OCT-guided PCI in patients with calcified
lesions was associated with superior stent expansion and significant reduction in calcium thickness [32].
However, it remains to be determined whether these characteristics can be translated into differential

clinical outcomes.
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Recent research by Belakrishna et al, based on the National Readmissions Database, examined the
utilization of OCT-guided and IVUS-guided PCI and differences in their in-hospital mortality and 30- and
90-day readmission rates [33]. Their findings, which revealed a steady increase in the use of intravascular
imaging in the U.S,, align with our observations. Additionally, they found that patients who underwent OCT-
guided PCI had lower overall 30-day readmission rates compared to those who underwent [VUS-guided
PCI [33].

Our study expands on the findings from Belakrishna et al in several ways. Firstly, we specifically
compared outcomes in MI patients (STEMI & NSTEMI) undergoing PCI with and without intravascular
imaging, thereby offering a control group, a larger sample size, and more precise inpatient estimates. Our
study excluded patients who underwent balloon angioplasty, focusing instead on patients who received ei-
ther DES or BMS to avoid confounding factors. Belakrishna et al included patients with unstable angina and
stable ischemic heart disease, which could have influenced the number of procedures as increasing num-
bers of PCI for stable disease were performed in outpatient settings during their study [34]. We utilized the
National Inpatient Sample (NIS), which encompasses data from a larger number of participating hospitals

and U.S. states and is primarily designed to calculate national estimates of total hospitalizations [35].

Our findings affirm a strong association between the use of intravascular imaging-guided PCI
in patients with MI and improved in-hospital mortality. This demonstrates that the early advantages of
intravascular imaging have been sustained as the technology has been more widely adopted over the years
[36-38].

Limitations

While this systematic review provided valuable insights, several limitations should be taken into
account when interpreting the findings. Firstly, the included studies exhibited variability in the utilization
rates of IVUS and OCT, potentially reflecting differences in local practices, expertise, and availability of
equipment. This heterogeneity could have influenced the findings and limited the ability to draw definitive
conclusions about the relative effectiveness of the two imaging modalities. Secondly, the review was based
on published studies, which may inherently carry publication bias. Studies with non-significant findings
are often less likely to be published, potentially leading to an overestimation of the diagnostic accuracy
and clinical impact of IVUS and OCT. Thirdly, the majority of the included studies were observational in
nature, which are susceptible to confounding factors that might not have been adequately controlled for.
Therefore, while associations were identified, causality could not be definitively established. Lastly, the
review was unable to address certain clinically relevant questions due to the lack of available data, such as
the comparative effectiveness of IVUS and OCT in different types of peripheral arterial disease, or in specific

patient populations.
Recommendations

Based on the findings of this review, several recommendations can be made to improve clinical

practice and guide future research in the field of peripheral arterial interventions.
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Firstly, both Intravascular Ultrasound (IVUS) and Optical Coherence Tomography (OCT) should
be considered as valuable tools for the assessment and management of patients undergoing Percutaneous
Coronary Intervention (PCI). Given the evidence of lower major adverse cardiac events and mortality
rates associated with the use of these imaging modalities, their integration into standard care protocols
should be encouraged. Secondly, it appears that OCT, particularly Frequency-Domain OCT (FD-OCT),
may provide more detailed and accurate imaging of coronary disease and stent placement than IVUS.
Thus, when a comprehensive assessment of coronary disease severity, stent malapposition, tissue prolapse,
or coronary dimensions is required, OCT may be the preferred imaging modality. Conversely, while IVUS
was found to overestimate the lumen area in some instances, it remains a commonly utilized tool and is
linked with improved patient outcomes. Therefore, it should continue to be used, with the understanding
that its measurements may need to be interpreted with caution. Additionally, the increasing utilization
of intravascular imaging-guided PCls over the years, as evidenced in some studies, suggests growing
recognition of their benefits in clinical practice. This trend should be supported and promoted further; as it

may lead to improved patient outcomes, including lower in-hospital mortality.

Finally, while OCT appears to provide better visualization of plaque, calcification, and vascular stent
struts than IVUS, both imaging systems have been deemed safe and effective for examining peripheral
vessels. Therefore, the choice between IVUS and OCT should be tailored to the specificneeds of the individual

patient, taking into account the unique strengths and weaknesses of each modality.
Conclusion

Both imaging modalities assessed in the study demonstrated high diagnostic accuracy in the
assessment of peripheral arterial disease, each with its unique strengths. OCT was found to provide
superior visualization of plaque, calcification, and stent struts, offering potential benefits in detailed
disease assessment and therapeutic decision-making. Conversely, IVUS, while used more frequently,
tended to overestimate the actual lumen area in some instances, which could influence the interpretation
of results and subsequent therapeutic decisions. The review also highlighted the positive clinical impact
of these tools, with both IVUS and OCT associated with better procedural success and patient outcomes,
including lower rates of major adverse cardiac events and in-hospital mortality. These findings underscore
the importance of these imaging modalities in the management of peripheral arterial disease and support

their continued use and further integration into clinical practice.

Despite the identified limitations, including variability in the utilization rates of IVUS and OCT and
the predominance of observational studies, the review offered valuable insights that could inform future
guidelines, clinical protocols, and research directions. The need for additional research to ascertain the
relative benefits of [IVUS and OCT in different clinical scenarios was highlighted, potentially paving the way
for more focused investigations and the development of more personalized and effective patient care
strategies. The study underscored the critical role of IVUS and OCT in peripheral arterial interventions and

contributed to the growing body of evidence supporting their use in clinical practice.
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