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Abstract

Purpose: The objective of this study is to comprehensively
analyze the risk factors associated with deep vein throm-
bosis (DVT) complications after percutaneous coronary in-
tervention (PCI) in elderly patients. Methods: A retro-
spective case-control study was conducted by analyzing the
data of 101 elderly patients who underwent PCI. On the ba-
sis of the occurrence of postoperative DVT, the patients
were divided into non-DVT (n = 57) and DVT (n = 44)
groups. Baseline characteristics, procedural details, labo-
ratory indicators, medication use, postprocedural complica-
tions, length of hospital stay, and rehospitalization were as-
sessed. Results: Procedural characteristics showed length-
ened procedural time (45.62 £ 7.81 vs. 42.17 £ 8.43 min, t
=2.105, p = 0.038) and increased contrast volume (161.05
+ 27.56 vs. 150.14 £ 25.67 mL, t = 2.051, p = 0.043) in
the DVT group. Significant differences were observed in
hemoglobin (13.92 + 1.58 g/dL vs. 13.18 4+ 1.76 g/dL, t
=2.221, p=0.029) and serum albumin levels (4.33 4+ 0.38
g/dL vs. 4.09 £ 0.42 g/dL, t=3.006, p = 0.034) between the
two groups. Moreover, compared with the non-DVT group,
the DVT group had longer hospital stays (6.41 4 2.05 days
vs. 5.32 £+ 1.76 days, t = 2.872, p = 0.005) and increased
rehospitalization rates (27.27% vs. 10.53%, t=4.755,p =
0.029). Correlation and logistic regression analyses iden-
tified several statistically significant associations between
the risk factors and complications of DVT in elderly pa-
tients with PCI. Conclusion: The present study provides
novel insights into the multifaceted nature of DVT after
PCI in elderly patients and emphasizes the substantial ef-
fects of DVT on clinical outcomes. The findings underscore
the need for comprehensive risk assessment, vigilant mon-
itoring, and proactive management of DVT in this patient
population to optimize patient outcomes after PCI. Future
research should focus on developing targeted interventions
and risk stratification tools tailored to the unique needs of
elderly patients with PCI to improve clinical treatment.

risk factors; deep vein thrombosis; complications; percuta-
neous coronary intervention; elderly patients

Introduction

Deep vein thrombosis (DVT) is a common and poten-
tially serious complication that occurs after percutaneous
coronary intervention (PCI), and studies have reported that
its incidence ranges from 1% to 7% in patients undergoing
this procedure, which encompasses angioplasty and stent
placement to restore blood flow to the heart [1-3]. Elderly
patients, in particular, are at a high risk of developing DVT
after PCI because of age-related factors, such as reduced
mobility and altered coagulation profiles [4-7]. DVT oc-
curs when a blood clot forms in a deep vein, often in the
lower limbs, and can lead to life-threatening complications,
such as pulmonary embolism (PE), if the clot dislodges and
travels to the lungs [8—10]. PE is prevalent in patients with
DVT. The incidence of PE in patients with DVT ranges
from 11% to 46% for high-probability pulmonary scintig-
raphy, and up to 72% of incidence has been reported when
computed tomography pulmonary angiography is used for
screening [11].

Elderly patients undergoing PCI are at an increased
risk of DVT because of age-related changes in blood com-
position, prolonged immobilization, and comorbid condi-
tions [12,13]. Age-related changes, such as decreased mo-
bility, altered coagulation pathways, and reduced venous
compliance, contribute to an elevated risk of thrombotic
events in elderly patients [14—16]. Moreover, the presence
of comorbid conditions, including cardiovascular disease,
diabetes, and hypertension, further exacerbates the risk of
DVT in this population [17,18]. Prolonged immobilization
post-PCI, often necessitated by the procedure and recovery
period, can lead to blood flow stasis, endothelial dysfunc-
tion, and venous stasis, all of which predispose elderly pa-
tients to the development of DVT [19-22]. Understanding
the specific risk factors for DVT in this population is cru-
cial for the development of effective preventative strategies
and improved patient outcomes.
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Despite existing studies, the majority of research on
DVT after PCI has focused on the general population or
specific age groups, and limited attention has been devoted
to the unique considerations and risk factors associated with
elderly patients [23]. The innovation of this study is that it
focused on the risk factors for DVT in elderly individuals
undergoing PCI, which has been rarely done before. Cur-
rently, novel insights that are directly applicable to the clin-
ical care of elderly patients with PCI are lacking. This ret-
rospective case-control study aims to comprehensively ana-
lyze the risk factors associated with DVT complications fol-
lowing PCI in elderly patients. By focusing on this specific
patient population, the present study seeks to contribute
novel insights that are directly applicable to the clinical care
of elderly PCI patients, thus filling a crucial gap in current
literature.

Materials and Methods

Study Population and Grouping

A retrospective case-control study was conducted to
analyze the risk factors for DVT following PCI in elderly
patients. The study analyzed the clinical data of elderly pa-
tients who underwent PCI at our institution from January
2022 to December 2023, and the total number of cases was
101. On the basis of the occurrence of postoperative DVT,
the patients were divided into non-DVT (n = 57) and DVT
(n = 44) groups. The non-DVT group comprised 28 male
and 29 female patients, with a mean age of 76.86 £+ 5.32
years, and the DVT group included 20 male and 24 fe-
male patients, with a mean age of 78.15 4 4.78 years. This
study was approved by the Ethics Committee of Hubei No.
3 People’s Hospital of Jianghan University, with approval
no. 2024LW2024010, and complies with the relevant state-
ments of the Declaration of Helsinki. All participants in-
cluded in this study gave their informed consent.

Inclusion and Exclusion Criteria

The inclusion criteria were as follows: elderly patients
(age 65 years or older) who had undergone PCI and pa-
tients with complete medical records containing informa-
tion on baseline characteristics, procedural details, labora-
tory indicators, medication use, postprocedural complica-
tions, length of hospital stay, and rehospitalization.

The exclusion criteria were as follows: patients below
the age of 65 years; patients with incomplete or missing
medical records, which make the assessment of key study
parameters difficult; patients with a history of DVT prior to
the PCI procedure; patients with a diagnosis of conditions
that could independently predispose them to DVT, such as
known coagulopathies, venous thromboembolism, or active
cancer; patients who had recent major surgery or trauma in
the past three months; patients with limited life expectancy
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due to a terminal illness because this could affect the as-
sessment of study outcomes; and patients with failed radial
artery access during surgery.

The aforementioned criteria may independently affect
the risk of DVT. For example, patients who have undergone
a major surgery or experienced trauma within the past three
months might develop DVT because of factors other than
PCI, which could confound the study results, so they were
excluded from this study.

Surgical Procedure

The patients and their families were informed about
the risks associated with the surgery, and the surgery was
prepared after the signing of the informed consent form.
All surgical procedures were conducted in the hospital’s in-
terventional catheterization room and strictly followed the
principles of aseptic operation. Prior to arterial puncture,
the Allen test was performed on all the research subjects.
Iodine tincture was used to disinfect the puncture site out-
ward three times, with the puncture point as the center. Lo-
cal anesthesia with 2% lidocaine was administered to all
the patients, followed by the Seldinger technique for punc-
ture. Upon successful puncture, a 6F arterial sheath was in-
serted, and glyceryl trinitrate (200 ng) was injected through
the radial artery sheath to prevent vasospasm, followed by
3000 U normal saline heparinization (the additional heparin
dosage during the surgery was determined based on the pa-
tient’s weight, duration of the surgery, and surgical require-
ments). Subsequently, the catheter for contrast medium in-
jection was separately guided to the openings of the left and
right coronary arteries for angiography. The coronary an-
giographic images were jointly interpreted by two associate
chief physicians or above from our hospital. Interventional
treatment of target blood vessels was then performed based
on the coronary angiography results. The choice of stent
was based on the size of the coronary artery lumen and fol-
lowed a 1:1 principle. The Thrombolysis in Myocardial In-
farction (TIMI) grade was used to assess the coronary blood
flow status during the procedure. The criteria for a success-
ful surgery were as follows: (1) the stent adequately cov-
ered the narrowed part of the coronary artery, (2) residual
stenosis after stent placement was <20%, and (3) the post-
operative distal blood flow was at the TIMI grade 3 level.
All stents implanted during the procedure were drug-coated
stents. After stent placement, the coronary blood flow sta-
tus was reassessed using the TIMI grade.

After surgery, the patients were subjected to routine
dual antiplatelet therapy, which included ticagrelor (90 mg
bid) or clopidogrel (75 mg qd) combined with enteric-
coated aspirin (0.1 g qd), for at least one year. Aspirin
was used for long-term treatment after stent placement. In
the absence of obvious contraindications, dual antiplatelet
therapy was changed to aspirin monotherapy after one
year, along with long-term lipid-lowering therapy and sta-
ble plaque treatment on the basis of the patient’s underlying
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diseases. Moreover, strict control of blood pressure, heart
rate, blood sugar, and other indicators was implemented.

DVT Detection Methods

General Electric Company’s (the USA) ViVid7 color
Doppler ultrasound diagnostic instrument was used. The in-
strument had a probe frequency of 7.5-14 MHz, a sampling
volume of 2 mm, and a blood flow Doppler angle <60°.
A 3.5 MHz convex array probe was employed to examine
the common iliac vein and the proximal end of the exter-
nal iliac vein. The individual being examined was placed
in a supine position, with the lower limbs slightly abducted
and externally rotated for the examination of the external
iliac, femoral, superficial femoral, anterior tibial, and great
saphenous veins. The examination of the popliteal, poste-
rior tibial, and peroneal veins was conducted in the prone or
lateral position. The probe was lightly placed at the groin
to examine the iliac—femoral veins and the proximal end of
the great saphenous vein, and their collateral branches were
gradually tracked. Key observations included the diame-
ter, patency, compressibility, wall thickness, and smooth-
ness of the vessels and the presence and location of any ab-
normal intravascular echoes. Color Doppler flow imaging
was performed to observe the direction and patency of the
blood flow, and the pulsed Doppler mode was used to detect
the blood flow spectrum, measure its velocity, and observe
changes in the spectrum with respiration. The Valsalva test
and the distal limb compression test were employed as ad-
juncts to examine venous blood flow patency.

Data Collection

Data on baseline characteristics, procedural character-
istics, laboratory indicators, medication use, length of hos-
pital stay, and rehospitalization were collected from patient
medical records. The Zubrod/Eastern Cooperative Oncol-
ogy Group (ECOG)/WHO ZPS five-point scale was em-
ployed to test the physical status of the patients. All risk
factors were collected in the absence of postoperative DVT.
All data were completed by the same experienced clinician.

Statistical Analysis

This study implemented a standardized data cleaning
process before data analysis to uncover and rectify any in-
consistencies, errors, or missing values. The process in-
volved a comprehensive review of the dataset, elimination
of duplicate entries, correction of data entry errors, and ad-
dressing missing values. The missing values were han-
dled using deep neural networks with the DataWig and Pan-
das libraries in Python 3.6.0 (Python Software Foundation
Beaverton, OR, USA) to ensure that the percentage of miss-
ing data remained below 5% to mitigate potential selection
bias. Moreover, sensitivity analyses were conducted to cal-
culate outcomes for cases lost to follow-up by using worst-

E1168

and best-case scenarios. The absence of a considerable dif-
ference implied that the loss to follow-up had a minimal
effect on the study’s conclusions, validating their reliabil-
ity. The final results were reported after the imputation of
missing values.

Data analysis was performed using SPSS 29.0 (SPSS
Inc, Chicago, IL, USA). Categorical data were presented as
[n (%)]. The chi-square test was utilized when the sam-
ple size was >40 and the expected count was T >5. A
corrected chi-square test was applied for samples >40 but
with 1 < T < 5. For sample sizes <40 or when the ex-
pected count was T <1, Fisher’s exact test was applied. The
Shapiro—Wilk test was employed to assess normally dis-
tributed continuous variables. Normally distributed vari-
ables were presented as (¥ + s). The ¢-test was used for
the analysis because it conforms to a normal distribution.
Non-normally distributed data were expressed as median
(25th percentile, 75th percentile) and analyzed using the
Wilcoxon rank-sum test. Bilateral p < 0.05 was consid-
ered statistically significant. Spearman’s correlation analy-
sis was employed to assess correlations. Subsequently, in-
dicators demonstrating statistically significant differences
between the two groups were selected for logistic regres-
sion analysis. Logistic regression was chosen because of its
computational efficiency and robust performance on small
datasets. Furthermore, the logistic regression model is eas-
ily interpretable and straightforward to understand, quali-
ties that are particularly valuable in the medical field.

Given that the main purpose of the study was to re-
veal the difference between groups, rather than between dif-
ferent age points, ANOVA was not adopted. Instead, an
independent sample ¢-test was applied to assess the differ-
ences between the non-DVT and DVT groups at different
age points.

Baseline Characteristics

The baseline characteristics of the study participants
are presented in Table 1. The participants in the non-
DVT and DVT groups were comparable in terms of age,
and the mean ages were 76.86 £+ 5.32 and 78.15 + 4.78
years, respectively (t = 1.269, p = 0.208). The distribu-
tion of gender was also similar between the two groups,
with 49.12% males and 50.88% females in the non-DVT
group and 45.45% males and 54.55% females in the DVT
group (x? =0.134, p =0.714). No significant differences in
body mass index, ECOG score, hypertension, smoking sta-
tus, alcohol consumption, prevalence of diabetes, previous
myocardial infarction, PCI, coronary artery bypass graft-
ing, type of coronary artery disease, six-minute walk test,
left ventricular end-diastolic diameter, left ventricular end-
systolic diameter, left ventricular ejection fraction, and nu-
tritional status were found between the two groups. Overall,

Heart Surgery Forum


https://journal.hsforum.com/

Table 1. Baseline characteristics of the study participants.

Parameters Non-DVT Group (n=57) DVT Group (n=44) t/x2>  pvalue
Age (years) 76.86 + 5.32 78.15 +4.78 1.269  0.208
Gender 0.134  0.714

Male 28 (49.12%) 20 (45.45%)

Female 29 (50.88%) 24 (54.55%)
Body Mass Index (kg/m?) 27.93 +2.89 28.91 +3.25 1.569  0.120
Zubrod/ECOG/WHO (ZPS) five-point scale 231 +£0.34 2.26 £0.31 0.761 0.448
Hypertension (n, %) 42 (73.68%) 35(79.55%) 0.471 0.493
Diabetes (n, %) 19 (33.33%) 22 (50.00%) 2.860  0.091
Smoking (n, %) 8 (14.04%) 7 (15.91%) 0.069  0.793
Alcohol (n, %) 12 (21.05%) 8 (18.18%) 0.129  0.720
Previous MI [n (%)] 11 (19.30%) 6 (13.64%) 0.569  0.451
Previous PCI [n (%)] 7 (12.28%) 4 (9.09%) 0.035  0.851
Previous CABG [n (%)] 4 (7.02%) 2 (4.55%) 0.009  0.923
Type of coronary artery disease 0.209  0.901

ACS 23 (40.35%) 16 (36.36%)

CCS 21 (36.84%) 18 (40.91%)

Others 13 (22.81%) 10 (22.73%)
Six-minute walk test (6MWT) (m) 404.56 + 10.16 406.97 +9.73 1.204  0.232
Left ventricular end-diastolic diameter (LVEDD) (mm) 62.86 +4.13 63.16 +3.92 0.370 0.712
Left ventricular end-systolic diameter (LVESD) (mm) 59.44 +4.17 59.12 + 3.86 0.395 0.694
Left ventricular ejection fraction (LVEF) (%) 39.23 £9.37 38.67 £9.41 0.297 0.767
Nutritional status [n (%)] 0.216 0.898

Normal 36 (63.16%) 26 (59.09%)

Mild malnutrition 18 (31.58%) 15 (34.09%)

Moderate to severe malnutrition 3 (5.26%) 3 (6.82%)

DVT, deep vein thrombosis; ECGO, Eastern Cooperative Oncology Group; WHO, World Health Organization; ZPS, Zubrod
Performance Status; MI, Myocardial Infarction; PCI, percutaneous coronary intervention; CABG, Coronary Artery Bypass Graft;

ACS, Acute Coronary Syndrome; CCS, Chronic Coronary Syndrome.

the baseline characteristics indicated similarity between the
two groups.

Procedural Characteristics

The procedural characteristics of PCI for the non-DVT
and DVT groups are outlined in Table 2. Comparison of the
two groups showed no significant differences in the number
of stents implanted (1.92 + 0.85 vs. 2.15 £ 0.76, t=1.411,
p=0.161), total stent length (38.64 + 7.92 vs. 40.28 & 8.47
mm, t=1.001, p =0.319), and stent diameter (3.01 + 0.28
vs. 3.07 £ 0.31 mm, t = 1.019, p = 0.311). Moreover,
the use of drug-eluting stents was comparable between the
groups, with 68.42% in the non-DVT group and 70.45%
in the DVT group (x? = 0.048, p = 0.826). However, the
procedural time in the DVT group was slightly longer than
that in the non-DVT group (45.62 4+ 7.81 vs. 42.17 4+ 8.43
min, t =2.105, p = 0.038), and the contrast volume used in
the non-DVT group was larger than that in the DVT group
(161.05 £ 27.56 vs. 150.14 £+ 25.67 mL, t = 2.051, p =
0.043). These findings suggest that although the basic pro-
cedural aspects are similar between the groups, subtle dif-
ferences in procedural time and contrast volume exist and
warrant consideration in the context of DVT.
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Laboratory Indicators

The comparison of laboratory indicators between the
non-DVT and DVT groups revealed significant differences
in hemoglobin levels (13.92 4 1.58 g/dL vs. 13.18 £ 1.76
g/dL, t=2.221, p = 0.029) and serum albumin levels (4.33
+ 0.38 g/dL vs. 4.09 £ 0.42 g/dL, t = 3.006, p = 0.034),
as shown in Table 3. Platelet count, serum creatinine, and
prothrombin time (PT) did not demonstrate statistically sig-
nificant differences between the two groups. This analy-
sis highlights the potential importance of hemoglobin and
serum albumin levels as risk factors of DVT after PCI in
elderly patients.

Medication Use

The comparison of medication use between the non-
DVT and DVT groups revealed no significant differences
in the usage of antiplatelet agents (p > 0.05, Table 4). Sim-
ilarly, no significant differences were observed in the uti-
lization of statins (p = 0.436), beta-blockers (p = 0.659),
ACE inhibitors/ARBs (p = 0.730), and oral anticoagulants
(p = 0.722) between the two groups. These findings sug-
gest comparable medication usage in both groups and may
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Table 2. Procedural characteristics of PCI.

Parameters Non-DVT Group (n=57) DVT Group (n=44) t/x> pvalue
Number of Stents 1.92 +0.85 2.15+0.76 1.411 0.161
Total Stent Length (mm) 38.64 +7.92 40.28 + 8.47 1.001 0.319
Stent Diameter (mm) 3.01 £0.28 3.07 +0.31 1.019  0.311
Use of Drug-eluting Stents (%) 39 (68.42%) 31 (70.45%) 0.048 0.826
Procedural Time (minutes) 42.17 + 8.43 45.62 + 7.81 2.105  0.038
Contrast Volume (mL) 150.14 + 25.67 161.05 £ 27.56 2.051 0.043

Table 3. Comparison of the laboratory indicators of patients in the two groups.

Parameters Non-DVT Group (n=57) DVT Group (n = 44) t p value
Hemoglobin (g/dL) 13.92 4+ 1.58 13.18 + 1.76 2.221 0.029
Platelet Count (x 109/L) 245.81 + 35.67 252.16 4 40.29 0.838  0.404
Serum Creatinine (mg/dL) 1.08 £ 0.21 1.15+0.19 1.731 0.087
Serum Albumin (g/dL) 4.33 +0.38 4.09 £+ 0.42 3.006  0.034
PT (seconds) 12.58 +2.35 13.42 +£2.07 1.875 0.064
PT, prothrombin time; DVT, deep vein thrombosis.

Table 4. Comparison of the medication use of patients in the two groups.
Parameters Non-DVT Group (n=57) DVT Group (n=44) t/x2  pvalue
Antiplatelet Agents (%) 57 (100%) 44 (100%) -
Statins (%) 56 (98.25%) 41 (93.18%) 0.607  0.436
Beta-blockers (%) 46 (80.70%) 37 (84.09%) 0.195 0.659
ACE Inhibitors/ARBs (%) 41 (71.93%) 33 (75.00%) 0.120  0.730
Oral Anticoagulants (%) 3(5.26%) 4(9.09%) 0.126  0.722

ACE, angiotensin-converting enzyme; ARBs, angiotensin II receptor blockers.

Table S. Length of hospital stay and rehospitalization of patients in the two groups.

Parameters Non-DVT Group (n=57) DVT Group (n=44) t/x®> pvalue
Hospital Stay (days) 532+ 1.76 6.41 +2.05 2.872  0.005
Rehospitalization (%) 6 (10.53%) 12 (27.27%) 4755  0.029

provide insights into the alternative risk factors associated
with DVT aside from the assessed medications.

Correlation Analysis

Hospital Stay and Rehospitalization Rates

The comparison of length of hospital stay and rehos-
pitalization rates between the non-DVT and DVT groups
revealed significant differences (Table 5). The DVT group
had a longer hospital stay compared with the non-DVT
group (6.41 £ 2.05 days vs. 5.32 £ 1.76 days, t = 2.872,
p = 0.005). Furthermore, the rehospitalization rates were
significantly higher in the DVT group compared with those
in the non-DVT group (27.27% vs. 10.53%, t = 4.755, p
= 0.029). These findings highlight the potential effects of
DVT on prolonged hospitalization and increased rehospi-
talization rates and emphasize the need for targeted inter-
ventions to mitigate these outcomes in affected patients.
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Table 6 presents a correlation analysis of the various
risk factors associated with DVT following PCI therapy in
elderly patients. Procedural time (r = 0.207, p = 0.039)
and hospital stay duration (r = 0.265, p = 0.008) were posi-
tively correlated with the incidence of DVT, suggesting that
prolonged procedures and extended hospital stays may con-
tribute to an increased risk of developing DVT among el-
derly patients post-PCI. Moreover, rehospitalization rates
(r=0.224, p = 0.025) showed a positive association with
DVT, indicating that patients who are readmitted to the hos-
pital may be at a high risk of experiencing DVT compli-
cations. Conversely, hemoglobin levels (r = —0.206, p =
0.040) and serum albumin (r =-0.311, p = 0.002) exhibited
negative correlations with DVT, suggesting that low lev-
els of these biomarkers could be predictive of a high risk
of DVT in this patient population. The contrast volume
administered during PCI did not demonstrate a statistically
significant correlation with the risk of DVT, indicating that
this variable alone does not appear to substantially influ-
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ence the risk of DVT in elderly patients undergoing PCI.
These findings emphasize the multifactorial nature of the
DVT risk in elderly patients undergoing PCI and highlight
the need for vigilant monitoring and targeted interventions
to mitigate these risks. Clinicians should consider these fac-
tors when assessing individual patient risks and developing
appropriate prevention strategies to reduce the likelihood of
DVT occurring in elderly patients undergoing PCI therapy.

Table 6. Correlation analysis of the risk factors of DVT
complications in elderly patients after PCI therapy.

Parameters r p

Procedural Time (min) 0.207  0.039
Contrast Volume (mL) 0.179  0.074
Hemoglobin (g/dL) —0.206  0.040
Serum Albumin (g/dL) —0.311  0.002
Hospital Stay (days) 0.265  0.008
Rehospitalization (%) 0.224  0.025

Logistic Regression Analysis

These findings underscore the importance of consider-
ing patient-specific characteristics and procedural variables
in the assessment and management of DVT in elderly pa-
tients undergoing PCI therapy. Clinicians should tailor pro-
phylactic measures on the basis of these identified risk fac-
tors to effectively mitigate the likelihood of DVT occurring
in this patient population. In the logistic regression analysis
of the risk factors and complications of DVT after PCI ther-
apy in elderly patients, several statistically significant asso-
ciations were identified (Table 7). Procedural time demon-
strated a positive association with DVT complications, with
a coefficient of 0.053 and odds ratio (OR) of 1.055 (p =
0.043), indicating that long procedural time is associated
with high odds of DVT. Similarly, contrast volume had a
positive association with DVT complications, with a coef-
ficient of 0.016 and OR of 1.016 (p = 0.048), suggesting
that increased contrast volume is linked to elevated odds of
DVT. Conversely, hemoglobin levels exhibited a negative
association with DVT complications, with a coefficient of
—0.275 and OR of 0.759 (p = 0.034), a result that implies
that low hemoglobin levels are associated with high odds
of DVT. Furthermore, serum albumin levels demonstrated
a negative association with DVT complications, with a co-
efficient of —1.538 and OR of 0.215 (p = 0.006), indicating
that low serum albumin levels are associated with increased
odds of DVT. Hospital stay had a positive association with
DVT complications, with a coefficient of 0.311 and OR of
1.364 (p = 0.008), suggesting that prolonged hospital stay
is a significant risk factor for DVT in elderly patients with
PCI. Moreover, rehospitalization exhibited a positive asso-
ciation with DVT complications, with a coefficient of 1.191
and OR of 3.290 (p = 0.030), indicating that increased re-
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hospitalization is a significant risk factor for DVT in elderly
patients with PCI. These results emphasize the importance
of these variables as risk factors for DVT following PCI
in elderly patients and highlight the need for tailored inter-
ventions to mitigate these complications and optimize pa-
tient outcomes. Multiple regression analysis revealed that
procedural time and hospital stay were positively correlated
with DVT complications, whereas hemoglobin and serum
albumin levels were negatively correlated with DVT com-
plications (Table 8). Rehospitalization and contrast volume
were not identified as multifactorial regression risk factors.

Discussion

This work investigated the risk factors of DVT af-
ter PCI in elderly patients via a retrospective case-control
study. The manifestations of DVT remain a critical public
health concern, particularly among the elderly demographic
with altered coagulation pathways, decreased mobility, and
increased comorbidities [24—26]. Our findings corroborate
the multidimensional nature of DVT and highlight the criti-
cality of proactive risk management to optimize patient out-
comes post-PCI.

We observed significant differences between the DVT
and non-DVT groups in terms of multiple procedural char-
acteristics, including contrast volume and procedural time.
Compared with the non-DVT group, the DVT group used
a higher volume of contrast medium and underwent longer
procedures, both of which emerged as potential risk fac-
tors in the development of post-PCI DVT [27,28]. Contrast
media can potentially impair the renal function and worsen
patient prognosis by inducing toxicity [6,12,22]. Further-
more, lengthened invasive procedures may predispose pa-
tients to thromboembolic events possibly due to the prolon-
gation of endothelial irritation and local trauma [29,30].

Our analysis also uncovered differences in several lab-
oratory indicators, particularly hemoglobin and serum albu-
min levels, between both groups. Anemia exacerbates the
risk of cardiovascular disorders partly because of the asso-
ciated hypoxemia and hypercoagulability that may promote
stasis and thrombosis [17,22,31]. Moreover, a decrease in
serum albumin could signify malnutrition and inflammation
conditions, both of which are known to predispose patients
to DVT [32]. Our findings underscore the need for vigilant
monitoring of these indicators when assessing and manag-
ing the DVT risk in post-PCI elderly patients.

Although no significant differences in most of the
medications used by both groups were found, we noted a
nonstatistically significant higher use of oral anticoagulants
in the DVT group compared with the non-DVT group. This
observation might appear counterintuitive, given the throm-
boprotective properties of anticoagulants [21,32]. How-
ever, it implies that the study participants might already
be facing an inherent high risk of thrombotic events, un-

E1171


https://journal.hsforum.com/

Table 7. Logistic regression analysis of the risk factors of DVT complications in elderly patients after PCI therapy.

Parameters Coefficient  Std Error Wald  p value OR 95% CI

Procedural Time (min) 0.053 0.026 4,155  0.043 1.055 1.003-1.113
Contrast Volume (mL) 0.016 0.008 4.000  0.048 1.016  1.001-1.033
Hemoglobin (g/dL) -0.275 0.130 4475 0.034  0.759  0.581-0.971
Serum Albumin (g/dL) -1.538 0.560 7.543 0.006 0.215  0.067-0.612
Hospital Stay (days) 0.311 0.117 7.066  0.008 1.364 1.096-1.739
Rehospitalization (%) 1.191 0.549 4706  0.030  3.290 1.156-10.290

Std, error, standard error; OR, odds ratio; 95% CI, 95% Confidence Interval.

Table 8. Multiple regression analysis of the risk factors of DVT complications in elderly patients after PCI therapy.

Parameters Coefficient  Std Error  Wald Stat ~ p value OR 95% CI

Procedural Time (min) 0.062 0.036 2.966 0.088 1.064  0.991-1.143
Contrast Volume (mL) 0.017 0.012 2.007 0.153 1.017  0.994-1.041
Hemoglobin (g/dL) —0.495 0.235 4.437 0.035  0.609  0.385-0.965
Serum Albumin (g/dL) -2.517 0.873 8.313 0.004  0.081  0.015-0.446
Hospital Stay (days) 0.443 0.210 4.450 0.035 1.557  1.031-2.350
Rehospitalization (%) 1.618 0.868 3.475 0.062  5.042 0.920-27.626

derscoring the complex interactions among patient-specific
characteristics, medications, and DVT risk. Future studies
should elucidate the interactions between various preven-
tive strategies, including anticoagulation therapy, and the
risk of post-PCI DVT in elderly patients.

The positive correlation and logistic regression analy-
sis outcomes for procedural time, contrast volume, hospital
stay, rehospitalization, and DVT complications further re-
vealed their importance as risk factors. The negative asso-
ciations among hemoglobin levels, serum albumin levels,
and DVT complications were equally noteworthy. In the
multiple regression analysis, procedural time and hospital
stay were found to be positively correlated with DVT com-
plications, whereas hemoglobin and serum albumin levels
were negatively correlated with DVT complications. Re-
hospitalization and contrast volume were not multifactorial
regression risk factors. These findings provide insights into
managing potential confounders and emphasize the impor-
tance of comprehensive management in mitigating the risk
of DVT among patients with PCI.

Several limitations of this study should be acknowl-
edged. First, the study’s retrospective design may have in-
troduced biases and limited the availability of certain data.
Second, the sample size was relatively small, and the study
was conducted at a single institution, which potentially limit
the generalizability of the findings. Last, this study did not
design an adequately long follow-up period. In the future,
prospective studies with large and diverse multicenter pa-
tient cohorts are needed to validate and expand the findings
of this study. Future research also needs to have a perfect,
long-term design to ensure a comprehensive study of DVT
patients after PCI.
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Conclusion

In conclusion, our research offers a novel understand-
ing of the risk factors associated with DVT after PCI in
elderly patients and underscores the complex interplay be-
tween different variables. The substantial effects on patient
outcomes, including prolonged hospital stays, increased re-
hospitalization rates, and complications (e.g., stroke, my-
ocardial infarction, cardiogenic shock, and heart failure),
stress the importance of comprehensive risk assessment and
proactive management strategies.
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