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ABSTRACT

Objective: This study was planned as a descriptive and retrospective study to determine the complications seen in patients
undergoing coronary angiography and percutaneous coronary intervention.

Methods: The sample of the study included the data of all patients who underwent coronary angiography and
percutaneous coronary intervention in a city hospital in Istanbul between May and November 2020. 529 individuals aged
between 18-80 were included in the study.

Results: Mean age of individuals was 56.04+10.95. 81.1% had a chronic disease and 35.2% had heart disease. 33.8% had
a family history of heart disease. 7% of them had previous myocardial infarction, 45.7% had previous coronary
angiography and 28% had previous percutaneous coronary angioplasty. Contrast agent-related complications were found
in 14.7%, major vascular complications in 10.8%, cerebrovascular complications in 2.6%, and renal complications in
4.2%. Major vascular complications were more common in women (p=0.041). Unemployed individuals had more contrast
agent-related complications than employed individuals (p=0.032). Contrast agent-related complications were more
common in individuals with chronic disease (p=0.015). Those with heart disease had more contrast agent-related
complications (p=0.028), major vascular complications (p=0.003), and cerebrovascular complications (p=0.008).
Conclusion: Contrast agent-related and major vascular complications were found to be the most common during coronary
angiography and intervention.
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OZET

Amag: Bu calisma koroner anjiyografi ve perkiitan koroner girisim yapilan hastalarda goriilen komplikasyonlarin
belirlenmesi amaciyla tanimlayici ve retrospektif bir ¢alisma olarak planlandi.

Gereg ve Yontem: Calismanin 6rneklemini Mayis 2020-Kasim 2020 tarihleri arasinda Istanbul ilinde bulunan bir sehir
hastanesinde koroner anjiyografi ve perkiitan koroner girisim yapilan tiim hastalarin verileri olusturdu. Caligmaya 18-80
yas arasinda olan 529 birey alind1.

Bulgular: Bireylerin yas ortalamasi 56,04+10,95 oldugu bulundu. Bireylerin %81,1'i bir kronik hastaliga sahipti. %33,8
bireyin ailede kalp hastaligi 6ykiisii bulunmaktaydi. %7 bireyin 6nceden miyokart infartiisii gecirdigi, %45,7 birey
onceden koroner anjiyografi oldugu ve %28'nin 6nceden perkiitan koroner anjiyoplasti oldugu bulundu. Bireylerin
%14,7'sinde kontrast maddeye bagli komplikasyonlar, %10,8'inde major vaskiiler komplikasyonlar, %2,6'sinda
serebrovaskiiler komplikasyonlar ve %4,2'sinde renal komplikasyonlar oldugu saptandi. Calismada kadinlarda major
vaskiiler komplikasyonlar daha fazla goriildii (p=0,041). Calismayan bireylerin kontrast maddeye bagli komplikasyonlar1
calisan bireylere gore daha fazla oldugu bulundu (p=0,032). Kronik hastalig1 olan bireylerde kontrast maddeye baglh
komplikasyonlar daha fazla goriildii (p==0,015). Kalp hastalig1 olan bireylerin kontrast maddeye bagl komplikasyonlar
(p=0,028), Major vaskiiler komplikasyonlar (p=0,003) ve serebrovaskiiler komplikasyonlar (p=0,008) daha fazla oldugu
saptandi.

Sonug: Koroner anjiyografi ve girisim sirasinda en fazla kontrast madde ve major vaskiiler komplikasyonlarin oldugu
saptandi.

Anahtar kelimeler: Koroner anjiyografi, Koroner anjiyoplasti, Kontrast madde, Renal komplikasyon, Vaskiiler
komplikasyon.
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INTRODUCTION

Werner Forssmann was the first person to insert a catheter into the heart in 1929. Today, cardiac
catheterization is routinely performed in hospitals all over the world (Ammann et al., 2003). Coronary
angiography is the gold standard procedure for determining the extent and presence of atherosclerotic
coronary artery disease. As with any invasive procedure, there may be patient-specific and procedural
complications in coronary angiography and intervention. Complications range from minor problems
with short-term sequelae to life-threatening situations that can cause irreversible damage if emergency
care is not provided (Bayrak et al., 2019; Dinckal & Okuyan, 2014; Oguz & Camci, 2016; Oguz,
Erguvan, Unal, Bayrak, & Camci, 2019; Tavakol, Ashraf, & Brener, 2012). Complications occurring
during percutaneous coronary interventions and coronary angiography may differ depending on the
patient, the operator performing the procedure, and the type of procedure performed (Dingkal & Okuyan,
2014). Contrast agent-related reactions, major vascular complications, acute renal failure, and
cerebrovascular accidents are the most common complications during percutaneous coronary
intervention and coronary angiography (Abdollahi, Mehranfard, Behnampour, & Kordnejad, 2015).
These complications prolong the hospital stay and increase mortality and morbidity in patients with
suspected coronary artery disease (Bitargil, Basbug, Goce, Glinerhan, & Karakurt, 2014).
Comprehensive analyzes of complications were performed in the 1980s and early 1990s, demonstrating
relative mortality rates between 0.1% and 0.2%, and overall complication rates between 0.8% and 1.8%.
However, very limited data are available on the procedural complications of diagnostic cardiac
catheterization in the last 10 years (Ammann et al., 2003). Therefore, this study aimed to determine the
complications in patients who underwent percutaneous coronary intervention and coronary angiography.

MATERIALS AND METHODS

Aim of the research

This study was planned as a descriptive and retrospective study to determine the complications seen in
patients who underwent coronary angiography and percutaneous coronary intervention.

Research questions

What is the prevalence of complications in patients undergoing coronary angiography and percutaneous
coronary intervention?

What is the incidence of coronary angiography and percutaneous coronary intervention complications
according to the sociodemographic characteristics of the patients?

Population and Sample of the Research

The population and sample of the study included all patients who underwent coronary angiography and
percutaneous coronary intervention between May 2020 and November 2020 in a City Hospital in
Istanbul. The data of 529 individuals aged between 18-80 were included in the study.

Data Collection Tool

The patient information form and complications form were used for data collection. The patient
information form included questions on sociodemographic details (age, gender, height-weight,
education, occupation, economic status) and disease status (presence of chronic disease and heart
disease, family history of heart disease, allergies, habits, drugs used, history of previous myocardial
infarction, and history of previous angiography and percutaneous coronary intervention). The
complications form included questions on contrast agent-related complications (itching, nausea,
vomiting, dyspnoea, headache, etc.), major vascular complications (hematoma, pseudoaneurysm,
dissection, spasm, etc.), cerebrovascular complications (cerebral embolism, bleeding, stroke, etc.), renal
complications (acute renal failure), coronary artery dissection and perforation. Questions about
complications can be answered as “Yes” and “No”, and the frequency of complications was evaluated
based on these answers. The data of the study were collected retrospectively from the hospital archive
by file scanning. The opinions of two experts were taken for the data collection form.

Statistical Evaluation of Data
IBM SPSS statistical software was used while evaluating the findings obtained in the study. The fit of
the variables to the normal distribution was evaluated with the Shapiro-Wilks test. Descriptive statistical
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methods (standard deviation, mean, frequency) were used when evaluating the study data. The Chi-
square test, Fisher's exact chi-square test, and continuity (Yates) correction were used to evaluate the
qualitative data. Statistical significance was set at p<0.05.

Ethical Aspect of the Study

Ethics committee approval was obtained for the study (Date: 04.12.2020, Protocol No: 09.2020.1277).
The study adhered to the Helsinki Declaration of Human Rights.

RESULT

Table 1: Distribution of Sociodemographic Characteristics of the Participants (n=529)

Variables n %
Female 186 35.2
Gender Male 33 648
Iliterate 52 9.8
Literate 9 1.7
Education Primary/Secondary 306 57.8
High school 110 20.8
Primary/Secondary 52 9.9
20-34 11 2.1
Age 35-49 145 27.4
(Mean+SD=56.04+10.95) 50-64 249 47.1
65 years and over 124 23.4
Yes 316 59.7
Employment status No 513 203
) Not enough 202 38.2
Economic Status Just enough or more 327 61.8
Underweight (<18.5) 2 0.4
. Normal (18.5-24.99) 96 18.1
Body mass Index Overweight (25.0-29.99) 202 382
Obese (>30) 229 43.3
o Yes 429 81.1
Chronic disease No 100 189
. Yes 186 35.2
Heart disease No 343 648
o ] Yes 179 33.8
Family history of heart disease No 350 662
. ) . Yes 37 7
History of Myocardial Infarction No 292 93
) ) Yes 242 45.7
History of Coronary Angiography No 587 513
] . Yes 148 28
History of Percutaneous Coronary Intervention No 381 77

Of the participants, 64.8% were male, 57.8% were primary/secondary school graduates, 47.1% were
aged between 50-64 years and their mean age was 56.04+10.95. 59.7% were employed, 61.8% had an
income equal to/more than their expenses, 43.3% were obese and 38.2% were overweight. 81.1% had a
chronic disease, 35.2% had heart disease, and 33.8% had a family history of heart disease. Seven percent
of them had a previous myocardial infarction, 45.7% had previous coronary angiography and 28% had
previous percutaneous coronary angioplasty (Table 1).
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Table 2: Distribution of Complications in Coronary Angiography and Percutaneous Coronary

Interventions (n=529)

Complications n %

Contrast agent-related complications 78 14.7
Major vascular complications 57 10.8
Cerebrovascular complications 14 2.6
Renal complications 22 4.2

Contrast agent-related complications were found in 14.7%, major vascular complications in
10.8%, cerebrovascular complications in 2.6%, and renal complications in 4.2% (Table 2).

Table 3: Comparison of Complications in Coronary Angiography and Percutaneous Coronary
Interventions by socio-demographic variables (n=529)

Contrast agent-related complications

Major vascular complications

Yes No Yes No
Variables n % n % n % n %
Gender Female 34 18.3 152 81.7 27 145 159 85.5
Male 44 12.8 299 87.2 30 8.7 313 91.3
x2 =2.851; p=0.091 ¥2=4.176; p=0.041
Employment  Yes 38 12 278 88 29 9.2 287 90.8
No 40 18.8 173 812 28 131 185 86.9
y2=4. 617; p=0.032 ¥2=2.084; p=0.149
Economic Not enough 37 18.3 165 81.7 23 114 179 88.6
Status Just enough 41 125 286 875 34 104 293 896
or more
x2=3.317; p=0.069 x2=0.127; p=0.722
Chronic Yes 71 16.6 358 83.4 49 114 380 88.6
disease
No 7 7 93 93 8 8 92 92.4
¥2=5.884; p=0.015 ¥2=0.988; p=0.320
Heart disease  Yes 36 194 150 80.6 30 16.1 156 83.9
No 42 12.2 301 87.8 27 7.9 316 92.1
x2=4.850; p=0.028 ¥2=8.553; p=0.003
Cerebrovascular complications Renal complications
Yes No Yes No
n % n % n % n %
Gender Female 8 4.3 178 95.7 9 4.8 177 95.2
Male 6 1.7 337 98.3 13 38 330 96.2
¥2=3.048; p=0.93 ¥2=0.333; p=0.564
Chronic Yes 13 3 416 97 17 4 412 96
disease
No 1 1 99 99 5 5 95 95
¥2=1.297; p=0.255 ¥2=0.219; p=0.640
Heart disease  Yes 10 5.4 176 946 10 5.4 176 94.6
No 4 1.2 339 98.8 12 35 331 96.5

12=8.297; p=0.008

72=1.067; p=0.362

%2~ Chi-Square Test
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Major vascular complications were more common in women in the study (p=0.041).
Unemployed individuals had more contrast agent-related complications than employed individuals
(p=0.032). Contrast agent-related complications were more common in individuals with chronic disease
(p==0.015). Those with heart disease had more contrast agent-related complications (p=0.028), major
vascular complications (p=0.003), and cerebrovascular complications (p=0.008). There was no
statistically significant relationship between economic status and complications (p>0.05) (Table 3).

DISCUSSION

Contrast agent-related complications were found in 14.7% of the participants (Table 2). In a study
conducted in 176 hospitals across the country in the United States between 1973-74 years, the mortality
rate due to coronary angiography was 0.14%, and the incidence of contrast agent reaction was quite high
compared to previous years (Adams & Abrams, 1979). Contrast agent-induced neurotoxicity is a very
rare condition and advanced age, male gender and hypertension are its major risk factors. Although the
prognosis of contrast agent neurotoxicity is benign, it can potentially cause permanent neurological
damage or death. One study found that patients with ophthalmic involvement had a higher propensity
for permanent damage. The same study emphasized that the dose of the contrast agent used in coronary
angiography was important (Kocabay et al., 2014). Recent studies examining the complication of
contrast media are insufficient. Compared to existing studies, contrast agent complications were found
to be higher in this study.

The prevalence of major vascular complications in the patients participating in this study was
found to be 10.8%. In the study of Bitargil et al., the incidence of major vascular complications was
determined as 3.7%. The physical examinations of 75 patients who developed vascular complications
demonstrated swelling in the femoral region in 52, bleeding in the form of leakage at the intervention
site in 21, increase in diameter and Homans positivity in the extremity in one, and pulselessness and
coldness and pallor in the extremity in one patient (Bitargil et al., 2014). In another study, arterial
obstruction, hemorrhage, and pseudoaneurysm were more common with transaxillary angiography than
with transaxillary and tramslumber angiography (Hessel, Adams, & Abrams, 1981). Of the 250 patients
who underwent radial angiography, five had failed radial attempts and five had arterial spasms (Hildick-
Smith et al., 1998). In a meta-analysis, radial angiography and interventions had less major bleeding
than femoral interventions. The radial intervention was found to reduce the length of hospital stay by
0.4 days and the risk of death tended to decrease as well (Jolly, Amlani, Hamon, Yusuf, & Mehta, 2009).
In some studies, bleeding was seen as the most important vascular complication in coronary angiography
and angioplasty (Bajraktari et al., 2021; Cantor et al., 2015; Erdem, Kurtoglu, Kiiciik, {lgenli, & Kizmaz,
2021; Gayed, Yadak, Qamhia, Daralammouri, & Ohlow, 2017; Hahalis et al., 2016; Louvard, Lefevre,
Allain, & Morice, 2001; Roghani-Dehkordi et al., 2018). Berry et al. emphasized that femoral hematoma
occurred in 22% and 41% of coronary angiography and percutaneous coronary interventions,
respectively (Berry, Kelly, Cobbe, & Eteiba, 2004). In this study, more major vascular complications
were seen compared to other studies except for the study of Berry et al. It is thought that this may be
due to the different location of the treated area (femoral, radial), the inability to apply compression after
the procedure, the use of heparin, and the experience of the person doing the intervention.

The prevalence of cerebrovascular complications was found to be 2.6% in the patients in this
study. Durakl1 et al. reported that the prevalence of cerebrovascular complications increased up to 4%
(Durakli, Yetimalar, Secil, Oztiirk, & Basoglu, 2006). In a retrospective study, stroke was diagnosed in
100 of 650.674 coronary angiography patients and 57 of 526.487 percutaneous coronary interventions
(Staszczak et al., 2021). Cerebrovascular complications after percutaneous coronary intervention,
although rare, have been found to be associated with high rates of in-hospital death and acute renal
failure, often requiring dialysis (Dukkipati et al., 2004). This study shows similar results to the studies
above. Advanced age, renal failure, diabetes, hypertension, and a history of cerebrovascular accidents
are thought to be important risk factors for the occurrence of cerebrovascular complications.

The prevalence of renal complications in the patients participating in this study was found to be 4.2%.
In the Competence Guidelines in Interventional Cardiology published by the Turkish Society of
Cardiology, the incidence of renal complications was determined to be between 10-40% (TKD, 2005).
The prevalence of contrast nephropathy was found to be 42.5% in a prospective cohort study conducted
in Cuba between January 2016 and July 2017. In the study, the risk of developing contrast nephropathy
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was increased in patients with significant coronary occlusion (Hernandez Gonzalez, Soler Morejon, &
Tamargo Barbeito, 2021). There were fewer renal complications in this study compared to other studies.
It is thought that failure to provide hydration assistance to patients at risk before the procedure, existing
dehydration, and previous renal problems are important in the development of renal complications in
coronary angiography and angioplasty.

CONCLUSION

It was determined that complications associated with the contrast agent and major vascular
complications were the most common ones during coronary angiography and percutaneous coronary
intervention. Due vigilance should be taken for these complications before the procedure.
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