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ABSTRACT

Objective: The purpose of this study was to calculate the incidence of in-stent restenosis in patients with DES and stent lengths
higher than 30mm who presented to a tertiary care hospital.

Study Design: A Cross-sectional study

Place and Duration: This cross-sectional study was conducted at Department of Cardiology, Rashid Latif Medical College,
Lahore in the duration from February, 2022 to July, 2022.

Methods: There were 83 patients of coronary artery disease (CAD)were included. After obtaining written consent from
participants, researchers collected information about their participants' ages, sexes, body mass indexes, and co-morbidities.
Atherosclerosis risk variables were collected with baseline investigations and an echocardiography for ejection fraction
determination. Imaging studies were reviewed by board-certified interventional cardiologists, who found evidence of ISR. Past
angioplasty information and stent details were recorded.

Results: In our study mean age of the presented cases was 54.13+7.44 years and mean BMI 25.2+13.87 kg/m2. Most common
comorbidity was diabetes found in 25 (30.1%) followed by hypertension in 23 (27.7%) and dyslipidemia in 20 (24.1%) cases. We
found that 40 (48.2%) patients were smokers. Mean LDL cholesterol of the patients was 68.6+1.97 mg/dl and mean uric acid
was 6.2+2.35 mg/dl. Majority of the cases 45 (54.2%) had poor socio-economic status. We found that frequency of ISR was
higher among cases of biomatrix stent 24 (28.9%), followed by Xience stent in 22 (26.5%) cases, Ultimaster stent in 19 (22.9%)
and Xlimus stent in 18 (21.7%) cases after coronary angiograpghy. Our results showed that the stents longer than 30mm were
associated with a higher incidence of In-Stent Restenosis (p=0.03).

Conclusion: Based on the findings of this study, we came to the conclusion that a previous diagnosis of diabetes mellitus and a
longer stent length are both significant risk factors for developing in-stent restenosis. In our research, we found that instances

with biomatrix stents had a greater incidence of ISR.
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INTRODUCTION

Restenosis is the process of the arterial lumen becoming more
constricted after angioplasty. When bare-metal stents (BMS) were
initially utilized to treat coronary artery disease in the middle of the
1990s, a new clinical entity emerged as a consequence. This entity
is known as In-Stent Restenosis (ISR). In-stent restenosis (ISR),
which is currently defined as a stenosis of a previously stented
portion that is more than fifty percent, may develop in as many as
thirty percent of all patients who had bare metal stents implanted
(BMS). In-stent restenosis (ISR) rates in patients treated with drug-
eluting stents (DES) are as high as 10%, despite the introduction
of DES and better stent design. This is due to the fact that drug-
eluting stents do not completely eliminate the risk of restenosis
within the stent. The widespread use of drug-eluting stents (DES)
in patients with small arteries, lengthy lesions, complicated
coronary lesions, diabetes, and a previous history of bypass
surgery may be to blame for the recurrence of restenosis in many
of these patients in current clinical practise. [1,2]

Bare-metal stents (BMS) are still widely used, despite the
fact that drug-eluting stents (DES) have been shown to be safe
and effective in patients undergoing PCI. This is primarily due to
the fact that BMS have a lower cost, as well as concerns regarding
a debatable increased risk of bleeding associated with prolonged
dual antiplatelet therapy after DES [3,4]. In addition,
neoatherosclerosis is more typically associated with DES of the
first generation than it is with BMS. It also develops several months
or years after PCI, while atherosclerosis in native coronary arteries
develops over the course of many decades. [5]

When it comes to PCI for ISR, there are a number of
challenging barriers that need to be solved. Another feasible option
is balloon angioplasty (BA), often known as stent implantation,
which may be performed with either BMS or DES stents. The rates
of restenosis after balloon angioplasty or stenting with BMS are

high (39%) and similar (38%). [6] Restenosis rates have been
observed to be reduced when using DES for BMS ISR, with rates
ranging from 13% to 20% for the sirolimus eluting stent (Cypher,
Cordis J&J), and from 15% to 22% when using the paclitaxel
eluting stent. Both of these stents are manufactured by J&J and
Cordis, respectively (Taxus, Boston Scientific). When PCI is done
with a different DES for the first DES ISR (particularly when
conducted at a later period), the risk of restenosis as well as
severe adverse cardiac events is significantly increased (MACE).
[6-9]

While the medication is only present at the stent struts, drug-
eluting stents (DES) have a limited ability to diminish neointimal
hyperplasia between the stent struts as well as at the stent
margins. Polymers are utilised to bond the drug, which raises
severe concerns regarding the possible adverse long-term effects
on biological systems. [10]

When we project these findings to the cardiologists in the
area, we may be able to make some suggestions for the future.
For example, we might suggest conducting additional studies in a
scenario that is very similar to this one in order to establish
associations and to continually monitor at-risk populations after
PCI. With this knowledge at our disposal, we will be better
equipped to bring the morbidity rates associated with PCI and ISR
among the adult population in our region down to a more
manageable level.

The purpose of this research was to investigate the rate of
in-stent restenosis that occurred in patients who were admitted to a
tertiary care hospital and had DES with stent lengths that were
larger than 30 mm.

MATERIAL AND METHODS
This cross-sectional study was conducted at Department of
Cardiology, Rashid Latif Medical College, Lahore in the duration
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from February, 2022 to July, 2022 and comprised of 83 patients.
After obtaining written consent from participants, researchers
collected information about their participants' ages, sexes, body
mass indexes, and co-morbidities. Patients who already had
kidney or liver failure were excluded from the study.

The study comprised male and female patients aged 25 to
70 who had undergone angioplasty in the past and were currently
experiencing Angina or new-onset ACS-related symptoms (as per
operational criteria), as well as patients with ISR on repeat
angiography. Admittance was followed by the collection of clinical
and biological data. Ejection fraction was determined after baseline
studies and an echocardiography revealed atherosclerotic risk
factors. The diagnosis of ISR was verified by angiogram analysis
by board-certified interventional cardiologists. Previous angioplasty
information and stent details were recorded. The average and
standard deviation were utilised to characterise the continuous
variables. For categorical variables, we computed frequencies (n)
and percentages (%) to describe their distribution. We employed
the Chi-square test with a 95% confidence interval and a 5%
margin of error to compare the proportion of ISR between 2nd and
3rd generation drug eluting stents in patients undergoing
emergency and elective operations. We considered a p-value less
than 0.05 to be statistically significant. SPSS 24.0 was used to
analyze all data.

RESULTS

In our study mean age of the presented cases was 54.13+7.44
years and mean BMI 25.2+13.87 kg/m2. Most common comorbidity
was diabetes found in 25 (30.1%) followed by hypertension in 23
(27.7%) and dyslipidemia in 20 (24.1%) cases. We found that 40
(48.2%) patients were smokers. Mean LDL cholesterol of the
patients was 68.6+1.97 mg/dl and mean uric acid was 6.2+2.35
mg/dl. Majority of the cases 45 (54.2%) had poor socio-economic
status.(table 1)

Table-1: Characteristics of the included cases

Variables Frequency Percentage
Mean age (years) 54.13+7.44

Mean BMI (kg/m?) 25.2+13.87
Comorbidities

DM 25 30.1
HTN 23 27.7
dyslipidemia 20 24.1
Mean LDL (mg/dl) 68.6+1.97

Mean Uric acid (mg/dl) 6.2+2.35

Socio-economic status

Poor 45 54.2
Middle 22 26.5
Higher 16 19.3

As per gender, 58 (69.9%) patients were males and 25
(30.1%) cases were females.(figure 1)

Gender

30.1%

M Male ™ Female

Figure-1: Gender classification among all cases

We found that frequency of ISR was higher among cases of
biomatrix stent 24 (28.9%), followed by Xience stent in 22 (26.5%)
cases, Ultimaster stent in 19 (22.9%) and Xlimus stent in 18
(21.7%) cases after coronary angiograpghy.(table 2)

Table-2: Rate of ISR in Drug-Eluting Stents

Variables Frequency of ISR | Percentage
Types DES

Biomatrix stent 24 28.9
Xience stent 22 26.5
Ultimaster stent 19 22.9
Xlimus stent 18 21.7

Total 83 100

DISCUSSION

Independent of patient presentation and comorbidities, we sought
to quantify the prevalence of ISR in the variety of drug-eluting
stents larger than 30 mm that have been brought to our centre.

Stent thrombosis and in stent re stenosis are among the
most serious complications that can arise following stent
implantation. When a stent has thrombosed, the patient
experiences sudden, severe chest pain and a myocardial infarction
(MI) in the stented artery, while in patients with ISR, the patient
experiences stable or unstable angina. Stent thrombosis is a
medical emergency that can manifest either acutely or subacutely
and is caused by procedural problems such as edge dissection,
malapposed stent struts, or poor compliance with dual
antiplatelets. A patient's short-term target lesion failure is more
likely to be attributable to the surgery itself than to neo intimal
hyperplasia or neo atherosclerosis.

Total 83 patients of both genders were presented. In our
study mean age of the presented cases was 54.13+7.44 years and
mean BMI 25.2+13.87 kg/m2 Most common comorbidity was
diabetes found in 25 (30.1%) followed by hypertension in 23
(27.7%) and dyslipidemia in 20 (24.1%) cases. These results were
comparable to the previous studies.[11,12] We found that 40
(48.2%) patients were smokers. Mean LDL cholesterol of the
patients was 68.6+1.97 mg/dl and mean uric acid was 6.2+2.35
mg/dl. Majority of the cases 45 (54.2%) had poor socio-economic
status. The literature describes a number of lesion and procedure-
related variables that can lead to ISR. Among the coronary arteries
in our research population, the Left Anterior Descending (LAD)
artery was the most likely to develop ISR.

Several research have also found a link between
hypertension and ISR, which is consistent with our findings.
Among 289 patients in a retrospective analysis, Wihanda et al. [13]
found that hypertension was a risk factor for ISR in patients after
PCI. The authors (Mohan and Dhall) also discovered a positive
and statistically significant relationship between hypertension and
ISR. [14]

Although the exact mechanism that raises diabetic patients'
ISR risk remains unclear, a recent study in animals found that
insulin and, additionally, insulin receptors are principally
responsible for the increased intimal hyperplasia in diabetes, which
is directly linked to the restenosis phenomena. These findings
come as a surprise since they contradict the findings of numerous
prior research that suggest another component, insulin-like growth
factor-1, has a more significant role[15]. Diabetes mellitus has
been included in the list of risk factors for ISR due to the
physiopathological mechanism described in the literature and the
higher prevalence of diabetes in our patients with ISR compared to
those without.

The newer DES were made to reduce the re-stenosis rate
and provide better stent delivery to the lesion site. These
alterations include new medications (zatorolimus, biolimus) and
improvements to the stent's platform (e.g., stainless steel struts
versus cobalt chromium struts), polymer (thinner and/or
biodegradable), and implantation techniques (luminal VS abluminal
drug coating). Compared to the original paclitaxel-eluting stent
(PES), the newer generation Everolimus eluting stents have been
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shown to be more effective in reducing thrombosis and the need
for further revascularization procedures. [16,17]

We found that frequency of ISR was higher among cases of
biomatrix stent 24 (28.9%), followed by Xience stent in 22 (26.5%)
cases, Ultimaster stent in 19 (22.9%) and Xlimus stent in 18
(21.7%) cases after coronary angiograpghy. Our results showed
that the stents longer than 30mm were associated with a higher
incidence of In-Stent Restenosis (p=0.03).[11,12] Active
pharmacologic medication, stent plat shape, and drug carrier are
the three main components of a drug eluting stent that contribute
to its efficacy. Within the first 30 days after artery injury, newer
DES designs allow for the controlled release of medicines that are
anti-inflammatory, immunological modulatory, and/or
antiproliferative at the site of injury.[18,19]

CONCLUSION

Based on the findings of this study, we came to the conclusion that
a previous diagnosis of diabetes mellitus and a longer stent length
are both significant risk factors for developing in-stent restenosis.
In our research, we found that instances with biomatrix stents had
a greater incidence of ISR.

REFERENCES

1 Omeh DJ, Shlofmitz E. Restenosis [Internet]. StatPearls. 2019 [cited
2019 Oct 23]. Available
from:[Internet]http://www.ncbi.nim.nih.gov/pubmed/31424723

2 Her AY, Shin ES. Current management of in-stent restenosis.

Korean Circulation J 2018; 48(5): 337-49

3 Baschet L, Bourguignon S, Marque S, Durand-Zaleski I, Teiger E,
Wilquin F, Levesque K. Cost-effectiveness of drug-eluting stents
versus bare-metal stents in patients undergoing percutaneous
coronary intervention. Open Heart. 2016;3(e000445)

4 Neupane S, Khawaja O, Edla S, Singh H, Othman H, Bossone E,
Yamasaki H, Rosman HS, Eggebrecht H, Mehta RH. Meta-analysis
of drug eluting stents compared with bare metal stents in high
bleeding risk patients undergoing percutaneous coronary
interventions. Catheter Cardiovasc Interv. 2019;94:98-104.

5 Ochijewicz D, Tomaniak M, Opolski G, Kochman J. Inflammation as a
determinant of healing response after coronary stent implantation. Int
J Cardiovasc Imaging. 2021;37:791-801.

6 Mishkel JG, Moore AL, Markwell S, Shelton MC, Shelton ME. Long-
term outcomes after management of restenosis or thrombosis of
drug-eluting stents. J Am Coll Cardiol 2007; 49: 181-4

7 Steinberg DH, Gaglia MA Jr, Pinto Slottow TL, Roy P, Bonello L, De
Labriolle A, et al. Outcome differences with the use of drug-eluting

10

11

12

13

14

15

16

17

18

19

stents for the treatment of in-stent restenosis of bare-metal stents
versus drug-eluting stents. Am J Cardiol 2009; 103: 491-5.

Garg S, Smith K, Torguson R, Okabe T, Slottow TL, Steinberg DH, et
al. Treatment of drug-eluting stent restenosis with the same versus
different drug-eluting stent. Catheter Cardiovasc Interv 2007; 70: 9-
14.

Lemos PA, Hoye A, Goedhart D, Arampatzis CA, Saia F, van der
Giessen WJ, et al. Clinical, angiographic, and procedural predictors
of angiographic restenosis after sirolimus-eluting stent implantation in
complex patients: an evaluation from the Rapamycin-Eluting Stent
Evaluated At Rotterdam Cardiology Hospital (RESEARCH) study.
Circulation 2004; 109: 1366-70.

.Scheller B, Hehrlein C, Bocksch W, Rutsch W, Haghi D, Dietz U, et
al. Treatment of coronary in-stent restenosis with a paclitaxel-coated
balloon catheter. N Eng J Med 2006; 355: 2113-24.

Ghaffar S, RehmanWU, KhanA, Abbasi MA, Ali S, Tarig MN, Arif
Z, Shahzad SK, Kamran J.Frequenct of In-Stent Restenosis
Among Different 2nd/3rd Drug Eluting Stents in Patients
Presenting with ACS/Angina to Armed Forces Institute of
CardiologyRawapindi. Pak Armed Forces Med J 2022; 72(Suppl-3):
S496-500

Alexandrescu DM, Mitu O, Costache II, Macovei L, Mitu I,
Alexandrescu A, Georgescu CA. Risk factors associated with intra-
stent restenosis after percutaneous coronary intervention. Exp Ther
Med. 2021 Oct;22(4):1141.

Wihanda D, Alwi I, Yamin M, Shatri H, Mudjaddid E. Factors
associated with In-stent restenosis in patients following percutaneous
coronary intervention. Acta Med Indones. 2015;47:209-215.

Mohan S, Dhall A. A comparative study of restenosis rates in bare
metal and drug-eluting stents. Int J Angiol. 2010;19:e66—e72.

Li Q, Fu J, Xia Y, Qi W, Ishikado A, Park K, Yokomizo H, Huang Q,
Cai W, Rask-Madsen C, et al. Homozygous receptors for insulin and
not IGF-1 accelerate intimal hyperplasia in insulin resistance and
diabetes. Nat Commun. 2019;10(4427)

Sakamoto A, Sato Y, Kawakami R, Cornelissen A, Mori M,
Kawai K, et al. Risk prediction of in-stent restenosis among
patients with coronary drug-eluting stents: current clinical approaches
and challenges. Expert Review of Cardiovascular
Therapy2021;19(9):801-816.

Ullrich H, Olschewski M, Muenzel T, Gori T. Coronary in-stent
restenosis:  predictors and treatment. Deutsches Arzteblatt
International2021;118(38):637640

Cui KY, Lyu SZ, Zhang M, Song XT, Yuan F, Xu F. Drug-eluting
balloon versus new-generation drug-eluting stent for the treat-
ment of in-stent restenosis: an updated systematic review and
meta-analysis. Chinese Med J 2018;131(5):600-603

Shimono H, Kajiya T, Takaoka J, Miyamura A, Inoue T, Kitazono K,
et al. Characteristics of recurrent in-stent restenosis after
secondand thirdgeneration  drug-eluting stent  implantation.
Coron Art Dis 2020;32(1):36-41

PJMHS Vol 17, No. 01, January, 2023 829


http://www.ncbi.nlm.nih.gov/pubmed/31424723

