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ABSTRACT
Aim: To evaluate the impact of Intravascular imaging (IVI) and angography in guiding stent size and vessel wall dissection in patients undergoing percutaneous coronary intervention (PCI).
Study design: Open-label, double-arm observational study 
Place and duration of study: This study was conducted in the Department of Cardiology, Apollo Hospital, Greams Road, Chennai, between August 2023 to July 2024.
Methodology: Adults over 18 years with coronary artery disease requiring simple or complex PCI were included. All patients underwent coronary angiography. In the imaging-guided group, IVUS/OCT was performed before stenting to assess lesion characteristics and guide stent sizing, and post-stenting to evaluate dissection. OCT guidance utilised the MLD-MAX algorithm. Stent optimisation in the angiography group relied on visual assessment, whereas in the imaging group, adequate optimisation required <10% residual stenosis and MSA ≥80% of the reference lumen area.
Results: The analysis showed deployment of larger stents in imaging-guided PCI compared to angiographic guidance (Length: 32.8 ± 10.16 mm vs 30.04mm ± 10.14, Diameter: 2.96 ± 0.54 mm vs 2.80 ± 0.38 mm). The incidence of vessel wall dissection was considerably less in the imaging arm. (8% vs 20%) 
Conclusion: Our study showed, larger stents were deployed and a lower incidence of vessel wall dissection in imaging-guided PCI. Studies have shown that intravascular imaging is superior to angiography in determining the appropriate stent size (diameter and length) and has a lower occurrence of dissection due to higher resolution and precision during angioplasty. However, the utility of intravascular imaging in real-time practice is much low when compared to other countries due to various factors. 
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1. INTRODUCTION
Over the past few decades, significant improvements in equipment, stent technology, procedural techniques, and pharmacological therapies have led to better short and long-term outcomes following percutaneous coronary intervention¹. Among these advancements, imaging guidance has emerged as a crucial factor in determining procedural success. It supports all phases of PCI—from evaluating lesion severity and planning the procedure (including stent selection, sizing, and determining landing zones), to optimising stent deployment and addressing immediate complications such as dissection, thrombus, or side-branch compromise. Furthermore, angiography assesses the lumen alone and not the vessel wall, which often results in misjudgment of stent sizing, potentially leading to geographical miss. The stent underexpansion, malaposition, and edge dissection are important procedural characteristics which determine clinical outcomes, such as ISR and thrombosis

2. METHODS
This was an open-label, double-arm observational study approved by our Institutional Ethics Committee. Written informed consent was obtained prior to the study. A total of 100 patients fulfilling the inclusion criteria were included between August 2023 to July 2024. 
2.1 INCLUSION AND EXCLUSION CRITERIA 
Participants included in the study were adults over 18 years of age who had a diagnosis of coronary artery disease requiring treatment through either simple or complex percutaneous coronary intervention (PCI). Patients were excluded if they were hemodynamically unstable, had chronic kidney disease classified as KDIGO stage 3b or above (eGFR < 45 mL/min/1.73 m²), were pregnant or breastfeeding, or had known bleeding disorders such as coagulopathies or thrombocytopenia.
2.2 METHODOLOGY 
· Relevant data pertaining to angiography and imaging-guided PCI were collected.
· Coronary angiography was done in all patients recruited in the study.
· IVUS/OCT run was done prior to stent deployment to assess the characteristics of the lesion (fibroma, calcification) and to decide the appropriate stent length and diameter.
· A final run of IVUS/OCT was done after the deployment of the stent to assess MSA, stent malposition, expansion and dissection.
· The MLD-MAX algorithm was used for OCT-guided PCI.
· Stent optimisation- In angiography-guided PCI, stent expansion and dissection were determined by visual assessment. Residual stenosis of <10% of the reference-vessel diameter was acceptable. Whereas in the imaging arm, the criteria of adequate stent optimisation included residual stenosis of <10% of reference-vessel diameter, minimum stent area (MSA) of more than 80% of the mean reference lumen area.  

2.3 OUTCOME VARIABLES 
The primary outcome variable was intracoronary stent size, which includes length and diameter and vessel dissection after stent deployment. 
2.4 STATISTICAL ANALYSIS 
The summary statistics were presented with Mean ± SD and frequency (percentage) for the continuous and categorical factors, respectively. The normality of the data was tested using the Shapiro-Wilk test. Student’s t-test was used to determine the significant changes in the age and ejection fraction between Angiographic and Imaging-guided PCIs. Chi-Square/Fisher’s exact test was used to determine the association between two independent categorical factors. P-value &lt;0.05 is considered statistical significance. All the statistical analysis was carried out using SPSS (IBM, 28.0)

3. RESULTS
	The baseline characteristics of patients undergoing angiography-guided PCI (n=50) and imaging-guided PCI (n=50) were comparable across demography and clinical variables, as illustrated in Table 1. The mean age in the angiography-guided group was 58.16 ± 10.86 years, while it was slightly higher in the imaging-guided group at 61.88 ± 8.98 years. The majority of patients in both groups were male, with 82% in the angiography group and 80% in the imaging group. The most common risk factor associated was diabetes (62% vs 72%) in both groups, followed by hypertension (66% vs 64%) and dyslipidemia (58% vs 48%). There was no in-between group difference with respect to smoking history. The mean left ventricular ejection fraction was similar in both groups, at 56.32 ± 7.96% in the angiography-guided group and 55.82 ± 8.88% in the imaging-guided group. Notably, acute coronary syndrome (ACS) was more common in the angiography-guided group (68% vs 48%), whereas chronic coronary syndrome (CCS) was more frequent in the imaging-guided group (52% vs 32%).
Table 1: Comparison of demography, risk factors and clinical factors 
	Parameter
	Angiography-guided PCI
N= 50
	Imaging-guided PCI
N=50

	Age (years)
	58.16 ± 10.86
	61.88 ± 8.98

	Gender (male)
	41 (82%)
	40 (80%)

	Diabetes
	31 (62%)
	36 (72%)

	Syetemic Hypertension
	33 (66%)
	32 (64%)

	Dyslipidemia
	29 (58%)
	24 (48%)

	Smoking
	11 (22%)
	10 (20%)

	Ejection Fraction(%)
	56.32 ± 7.96
	55.82 ± 8.88

	ACS
	34 (68%)
	24 (48%)

	CCS
	16 (32%)
	26 (52%)



There was no statistically significant difference in the mean stent diameter between the two groups. The mean stent diameter in the Angiographic PCI group was 2.80 ± 0.38 mm, compared to 2.96 ± 0.54 mm in the Imaging PCI group (p = 0.146). However, a significant difference was observed in the mean stent length. The Angiographic PCI group had a mean stent length of 30.04 ± 10.14 mm, while the Imaging PCI group had a mean length of 32.8 ± 10.16 mm (p = 0.048).  A summary of these findings is presented in Table 2.
Table 2: Comparison of Stent Dimensions
	Parameter
	Angiography-guided PCI
N= 50
	Imaging-guided PCI
N=50
	P value

	Length (mm)
	30.04 ± 10.14 
	32.8 ± 10.16
	0.048

	Diameter (mm)
	2.80 ± 0.38
	2.96 ± 0.54
	0.146


Note: Data shown as mean ± standard deviation

The incidence of coronary dissection was assessed in both groups. The rate of dissection was 20% (n=10) in the Angiographic guided PCI group and 8% (n=4) in the Imaging guided PCI group, as detailed in Table 3. According to Fisher’s exact test, this difference was not statistically significant (p = 0.148).
Table 3: Prevalence of Coronary Dissection
	Outcome 
	Angiography- guided PCI,
(n=50)
	Imaging-guided PCI
(n=50)

	Dissection- No
Dissection- Yes
	40 (80%)
10 (20%)
	46 (92%)
4 (8%)


Note: Data shown as n (%). P-value = 0.148 from Fisher’s exact test.

4. DISCUSSION
The study sought to compare procedural characteristics and a key safety outcome between percutaneous coronary interventions guided by angiography alone versus those guided by intravascular imaging. The ADAPT DES study2,3 showed that IVUS influenced a change in PCI strategy in about 74% of procedures, most commonly resulting in the selection of larger stents or balloons, increased inflation pressures, or the use of post-dilation. The primary analysis of our study showed that there was a considerable size difference between the groups, where imaging guidance resulted in larger-sized stents deployed (Length: 32.8 ± 10.16 mm vs 30.04 ± 10.14 mm, Diameter: 2.96 ± 0.54 mm vs 2.80 ± 0.38mm). This is of remarkable importance as it avoids underexpansion and geographical miss, which are important predictors of stent failure and adverse clinical outcomes. The ILUMIEN III trial demonstrated that OCT-guided PCI using external elastic lamina-based measurements for stent optimisation achieved post-PCI minimal stent area (MSA) comparable to IVUS guidance, and both modalities outperformed angiography. OCT and IVUS allowed more precise determination of stent length, diameter, and expansion, highlighting their value in optimising PCI outcomes and reducing the risk of stent failure.4 Furthermore, the coronary dissections were less in the imaging-guided arm when compared to angiography-guided PCI (8% vs 20%), likely due to finer resolution and precision. 
A prevailing hypothesis in interventional cardiology is that intravascular imaging provides more accurate vessel sizing, often leading operators to select larger and/or longer stents to ensure adequate lesion coverage and malapposition. Several large-scale trials have supported this, demonstrating that imaging guidance results in larger final stent dimensions. The lack of a statistical difference in stent diameter (p = 0.146) may be attributable to several factors. First, our study’s statistical power may have been insufficient to detect a small but clinically relevant difference in stent sizing. The observed trend towards a larger mean diameter in the imaging group (2.96mm vs 2.80mm) could potentially become significant in a larger sample. Second, operator experience and institutional practice patterns may have played a role, with skilled operators potentially achieving optimal angiographic results that closely mimic those guided by imaging. Perhaps the most intriguing finding is the numerical, albeit non-significant, increase in dissections in the angiography arm (20.0% vs. 8.0%). Edge dissection refers to the tearing of the vessel wall at the edge of a stent, which can lead to adverse outcomes such as restenosis or stent thrombosis. The Comparison of Edge Dissection in Imaging-Guided versus Angiography-Guided PCI is shown in Table 4. While our study was not powered to conclude this definitively, the twofold increase in the event rate suggests a potential safety signal that should not be dismissed. However, notable studies such as ILLUMIEN IV5 and OPINION ACS6 have shown that OCT-guided PCI offers superior vessel wall visualisation, enabling accurate stent placement and reducing edge dissections and malapposition compared to angiography, leading to improved procedural outcomes and fewer complications. In the GUIDE-DES7 trial, a direct comparison was made between quantitative coronary angiography (QCA)-guided PCI and intravascular ultrasound (IVUS)-guided PCI to evaluate procedural safety and outcomes. One of the key findings was the difference in the rate of stent edge dissections, a complication that can lead to adverse outcomes if left undetected. The study reported an edge dissection rate of 1.2% in the QCA-guided group, compared to a significantly lower rate of 0.7% in the IVUS-guided group. This reduction is attributed to the superior imaging capability of IVUS, which allows for more accurate assessment of vessel size, plaque burden, and stent deployment, thereby minimising mechanical injury to the vessel edges. These results underscore the advantage of intravascular imaging in detecting and preventing complications that may go unnoticed with angiography alone. 
Table 4: Edge dissection comparison.
	Parameter
	Imaging-Guided PCI
	Angiography-Guided PCI

	Detection rate of edge dissection
	Higher (more frequently identified due to superior resolution of IVUS/OCT)
	Lower (many subtle dissections missed)

	True incidence
	Similar or slightly higher (due to better detection)
	Underestimated

	Clinical significance
	Most are minor and clinically silent, but major dissections can be promptly managed.
	Some clinically significant dissections may go unnoticed.

	Management
	Allows for immediate additional stenting or ballooning
	May result in missed interventions

	Outcome
	Potentially reduced adverse events by early identification and correction
	Risk of late events due to undetected dissections



Another challenge that needs to be addressed is when dealing with complex coronary lesions, which are at high risk of periprocedural complications. The RENOVATE-COMPLEX PCI8 trial demonstrated that major adverse cardiac events (MACE) at 1 year were significantly lower in the imaging-guided PCI group compared to angiography-guided PCI. Imaging guidance resulted in an approximate 49% relative risk reduction in MACE, primarily due to lower rates of target vessel MI and repeat revascularisation. Stent optimisation was superior in the imaging group, with better stent expansion, appropriate sizing, and fewer edge dissections or malapposition, along with more frequent use of post-dilation. The clinical benefits of imaging were consistent across subgroups, including patients with diabetes, left main disease, chronic total occlusions, long lesions, and bifurcation lesions. Importantly, these advantages were achieved without an increase in procedural complications, despite longer procedure times and greater contrast use. These findings strongly support the routine use of intravascular imaging (IVUS or OCT) in complex PCI to improve clinical outcomes, and imaging-guided PCI should be the preferred approach in such patients. The non-significant p-value with respect to dissection highlights the critical importance of adequate sample size in clinical research; a larger trial might find this difference to be statistically significant. Notably, there are very few studies which compared the stent sizing between the groups. However, the RENOVATE-COMPLEX PCI8 study did show that Intravascular imaging-guided PCI was associated with a higher rate of adjunctive post-dilation using noncompliant balloons—high-pressure devices that retain their shape under stress. Following the procedure, the average minimum lumen diameter was 2.8 ± 0.5 mm in the imaging group versus 2.7 ± 0.5 mm in the angiography-guided Group.


5. CONCLUSION
Our study showed, larger stents were deployed and a lower incidence of vessel wall dissection in imaging-guided PCI. Studies have shown that intravascular imaging is superior to angiography in determining the appropriate stent size (diameter and length) and has a lower occurrence of dissection due to higher resolution and precision during Angioplasty. However, the utility of intravascular imaging in real-time practice is much low when compared to other countries due to various factors. 
6. STUDY LIMITATION 
The conclusions drawn from this study are subject to several limitations. The primary limitation is the relatively small sample size for all analyses, which restricts our ability to detect true differences between the groups and may have resulted in a Type II statistical error. The study is also observational in nature and thus susceptible to selection bias and confounding variables that were not controlled for, such as lesion complexity or patient comorbidities. Finally, the identification of dissection by angiography may involve observer bias.
Abbreviations:
PCI- Percutaneous coronary intervention
ISR- In-stent restenosis 
IVUS- Intravascular ultrasound
OCT- Optical coherence tomography
MSA- Minimum stent area
MACE- Major adverse cardiovascular events
QCA- Quantitative coronary angiography 
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