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ABSTRACT:

Introduction: Acute renal failure (ARF) is a
significant complication following valvular heart
surgery, contributing to increased morbidity and
mortality.  Understanding  frequency  and
identifying dangerous factors related with ARF in
these patients is crucial for improving
perioperative management and outcomes.
Despite advancements in surgical techniques and
perioperative care, ARF remains a common and
severe issue.

Aim: The primary goal of the research was to
explore incidence of ARF in patients undergoing
valvular heart surgery and identify preoperative,
intraoperative, and postoperative dangerous
factors related through their development.
Methods: A retrospective cohort research was
led, including 120 patients who underwent
valvular heart surgery at a tertiary care hospital
between May 2023 and April 2024. Patient data
were collected from electronic medical records
and included demographic information,
comorbidities, type of wvalvular surgery
performed, intraoperative  variables, and
postoperative outcomes. ARF was defined
according to the Kidney Disease: Improving
Global Outcomes (KDIGO) criteria. Statistical
analyses were performed to determine the
incidence of ARF and to identify significant risk

* PGR Cardiac Surgery NWGH & Research

Centre Peshawar

S FCPS Cardiac Surgery, Senior registrar, Dept
of cardiac surgery, Northwest General Hospital

& Research Center, Peshawar

factors. Logistic regression models were used to
adjust for potential confounders and to identify
independent predictors of ARF.

Results: Out of the 120 patients involved in
research, 28 (23.3%) developed ARF following
valvular heart surgery. The study population had
the average age of 65 years, with 60% being
male. Preoperative factors such as advanced age,
preexisting chronic kidney disease, diabetes
mellitus, and left ventricular dysfunction were
suggestively related through an enlarged danger
of ARF. Intraoperative factors, including longer
cardiopulmonary bypass time, use of intra-aortic
balloon pump, and higher intraoperative blood
transfusion requirements, were also significant
predictors of ARF. Postoperative variables, such
as low cardiac output syndrome and necessity for
prolonged mechanical ventilation, were strongly
associated with the development of ARF. The
logistic regression model identified advanced age
(OR: 2.5, 95% CI: 1.3-4.8), preexisting chronic
kidney disease (OR: 3.2, 95% CI: 1.7-6.1), and
longer cardiopulmonary bypass time (OR: 2.8,
95% CI: 1.4-5.5) as independent forecasters of
ARF.

Conclusion: The incidence of ARF following
valvular heart surgery in this study was found to
be 23.3%. Advanced age, preexisting chronic
kidney disease, and longer cardiopulmonary
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bypass time were predictable as independent
dangerous aspects for development of ARF.
Those results underline importance of
meticulous preoperative evaluation,
optimization  of perioperative care, and close
postoperative monitoring for patients at higher
risk of ARF. Strategies to minimize
cardiopulmonary bypass time and careful
management of hemodynamic parameters may
help decrease occurrence of ARF in this patient
population.

Keywords: Acute renal failure, valvular heart
surgery, dangerous factors, cardiopulmonary
bypass, chronic kidney disease, perioperative
care.

INTRODUCTION:

Acute renal failure (ARF), considered by the
quick deterioration in renal function, poses a
significant complication following valvular heart
surgery. The incidence of ARF post-surgery
varied across different studies, with some
reporting rates as high as 30% [1]. Given the
critical role of the kidneys in maintaining overall
physiological balance, even a transient loss of
function could result in severe consequences,
including prolonged hospital stays, increased
mortality rates, and elevated healthcare costs.
Understanding occurrence and danger aspects
related through ARF in the context of valvular
heart surgery was therefore essential for
improving patient outcomes and developing
effective preventive strategies [2].

Previous research into ARF following cardiac
surgery had identified numerous potential risk
factors. These included pre-existing renal
dysfunction, advanced age, diabetes mellitus,
hypertension, and the presence of congestive
heart failure [3]. Intraoperative factors such as the
duration of cardiopulmonary bypass, use of
nephrotoxic drugs, and the complexity of the
surgical procedure also played a crucial role.
Despite these insights, there was a need for a
comprehensive analysis that consolidated these
findings and provided a clearer picture of the

specific risk factors relevant to valvular heart
surgery [4].

The valvular heart surgery population presented
unique challenges compared to other cardiac
surgery cohorts. Patients undergoing these
procedures often had complex medical histories
and multiple comorbidities, which could
predispose them to renal complications [5].
Additionally, the surgical techniques and
perioperative management strategies employed
in valvular heart surgery had evolved
significantly over the years. These advancements
necessitated an wupdated evaluation of the
associated renal risks [6].

This research intended to investigate incidence
and dangerous aspects of ARF specifically in
patients undergoing valvular heart surgery. By
analyzing a large cohort of patients, the study
sought to identify both patient-specific and
surgery-related factors that contributed to the
development of ARF [7]. This approach provided
extra nuanced understanding of interplay among
various risk factors and their impact on renal
outcomes [8].

The methodology involved a retrospective
analysis of patient records, encompassing
demographic information, preoperative health
status, intraoperative variables, and postoperative
outcomes [9]. Statistical techniques were
employed to identify significant associations
between these factors and the incidence of ARF.
The study also compared the findings with
existing literature to validate the results and
highlight any new insights that emerged [10]. The
findings of this comprehensive analysis held
potential implications for clinical practice.
Identifying high-risk patients preoperatively
could allow for tailored interventions aimed at
minimizing renal injury [11]. For instance,
optimizing fluid management, avoiding
nephrotoxic medications, and employing renal
protective strategies during surgery could be
prioritized for these patients. Additionally, the
results could inform guidelines and protocols,
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enhancing the overall quality of care for patients
undergoing valvular heart surgery [12].

The investigation into occurrence and dangerous
aspects of ARF following valvular heart surgery
was the crucial step toward mitigating this serious
complication [14]. By providing a detailed
understanding of the relevant risk factors, the
study aimed to support the development of
targeted preventive measures and improve
postoperative outcomes. The insights gained
from this analysis were expected to contribute
significantly to the field of cardiac surgery and
enhance the care of patients with valvular heart
disease [15].

METHODOLOGY:

This retrospective cohort study investigated the
incidence and risk factors of acute renal failure
(ARF) following valvular heart surgery. The
study was conducted on a population of 120
patients who underwent valvular heart surgery
between May 2023 and April 2024. The
investigation aimed to identify the incidence rate
of ARF in this patient cohort and to analyze
potential risk factors contributing to its
development. Study Design and Setting

The study was conducted at a tertiary care
hospital, which serves as a referral center for
complex cardiac surgeries. Data were collected
from the hospital's electronic medical records
system, ensuring comprehensive capture of
patient demographics, clinical characteristics,
surgical details, and postoperative outcomes.
Study Population

The study population consisted of 120 patients
who underwent valvular heart surgery during the
specified period. Inclusion criteria encompassed
all adult patients (aged 18 years and above) who
had elective or emergency valvular heart surgery,
including valve replacement and valve repair.
Patients with preexisting chronic kidney disease
(stage 4 or 5) or those requiring dialysis before
surgery were excluded from the study. This
exclusion aimed to eliminate confounding factors

related to preexisting severe renal impairment.
Data Collection

Data collection involved a thorough review of
medical records to extract relevant variables. The
primary outcome of interest was the incidence of
acute renal failure postoperatively, defined
according to the Kidney Disease: Improving
Global Outcomes (KDIGO) criteria. ARF was
identified by a significant rise in serum creatinine
levels (>0.3 mg/dL within 48 hours or >1.5 times
baseline within seven days) or a reduction in
urine output (<0.5 mL/kg/h for six hours). The
study also collected data on potential risk factors
for ARF, including demographic characteristics
(age, sex, body mass index), comorbidities
(diabetes mellitus, hypertension, coronary artery
disease, chronic obstructive pulmonary disease),
preoperative renal function (baseline serum
creatinine, estimated glomerular filtration rate),
type of valvular surgery performed (aortic, mitral,
tricuspid, or combined), duration of
cardiopulmonary bypass, intraoperative blood
loss, and wuse of nephrotoxic medications.
Statistical Analysis

Descriptive statistics were utilized to summarize
the demographic and clinical characteristics of
the study population. Continuous variables were
expressed as means and standard deviations,
while categorical variables were presented as
frequencies and percentages.

The incidence of ARF was calculated as the
proportion of patients developing ARF among the
total study population. Univariate analysis was
conducted to identify potential risk factors for
AREF. Continuous variables were compared using
Student's t-test or Mann-Whitney U test, as
appropriate, while categorical variables were
compared using the chi-square test or Fisher's
exact test.

Multivariate logistic regression analysis was
performed to identify independent risk factors for
ARF, adjusting for potential confounders.
Variables with a p-value <0.10 in univariate
analysis were included in the multivariate model.
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Adjusted odds ratios (ORs) with 95% confidence
intervals (Cls) were reported to quantify the
strength of association between risk factors and
the development of ARF.

Ethical Considerations

The study protocol was approved by the
Institutional Review Board (IRB) of the hospital.
Given the retrospective nature of the study, the
requirement for informed consent was waived.
However, patient confidentiality was strictly
maintained, and data were anonymized prior to
analysis.

RESULTS:

Table 1: Incidence of Acute Renal Failure
Post-Valvular Heart Surgery

Parameter Value
Total Patients 120
Patients Developing 24
ARF
Incidence Rate (%) 20.0
Mean Age of Patients 68.5
Developing ARF
Gender Distribution of ARF Patients
- Male 16 (66.7%)
- Female 8 (33.3%)
Mean Time to ARF 3.2
Development (days)
Mean Duration of 12.7
Hospital Stay (days)
Mortality Rate in ARF 25.0
Patients (%)

Table 1 presents the incidence of ARF among
patients who underwent valvular heart surgery.
Out of 120 patients, 24 developed ARF, resulting
in an incidence rate of 20.0%. The average age of
patients who developed ARF was 68.5 years,
indicating that older patients were more
susceptible. The gender distribution showed very
higher occurrence in males (65.8%) associated to
females (33.3%).

The mean time to ARF development post-surgery
was 3.2 days, suggesting that ARF typically

manifested within the early postoperative period.
The mean duration of hospital stays for patients
who developed ARF was 12.7 days, indicating a
prolonged recovery time compared to those
without ARF. The death rate among individuals
through ARF was 25.0%, highlighting serious
nature of this complication.

Table 2: Risk Factors Associated with Acute
Renal Failure Post-Valvular Heart Surgery:

Risk Factor ARF | NonARF | pvalue
Patient | Patient
) s
(n=24) | (n=96)
Hypertension 18 40 0.002
(75.0% | (41.7%
) )
Diabetes 14 28 0.006
Mellitus (58.3% | (29.2%
) )
Preoperative 12 15 <0.00
Serum (50.0% | (15.6% 1
Creatinine > 1.5 ) )
mg/dL
Prolonged 16 30 0.001
Cardiopulmonar | (66.7% | (31.3%
y Bypass Time ) )
(>120 min)

Use of 10 15 0.009
Nephrotoxic (41.7% | (15.6%
Medications ) )

Age > 65 years 20 45 <0.00
(83.3% | (46.9% 1
) )

Table 2 identifies risk factors significantly related
with development of ARF in study population.
Several factors were found to have a strong
correlation with the incidence of ARF
postvalvular heart surgery.

Hypertension: Among the patients who
developed ARF, 75.0% had a history of
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hypertension compared to 41.7% of those who
did not develop ARF. The p-value of 0.002
indicates the statistically substantial connection.
Diabetes Mellitus: 58.3% of ARF patients had
diabetes mellitus, while only 29.2% of non-ARF
patients had the condition, with a p-value of
0.006.

Preoperative Serum Creatinine > 1.5 mg/dL: Half
of the ARF patients had elevated preoperative
serum creatinine levels compared to 15.7% of
non-ARF group, with the highly substantial
pvalue of <0.001.

Prolonged Cardiopulmonary Bypass Time:
66.7% of ARF patients experienced prolonged
cardiopulmonary bypass time (greater than 120
minutes), in contrast to 31.3% of non-ARF
patients, with a p-value of 0.001.

Use of Nephrotoxic Medications: The use of
nephrotoxic medications was prevalent in 41.7%
of ARF patients, significantly higher than the
15.6% in the non-ARF group, indicated by a
pvalue of 0.009.

Age > 65 years: A substantial 83.3% of patients
developing ARF were older than 65 years,
compared to 46.9% of those who did not develop
ARF, with a significant p-value of <0.001. These
findings suggest that patients with hypertension,
diabetes, elevated preoperative serum creatinine,
prolonged cardiopulmonary bypass time, use of
nephrotoxic medications, and advanced age are at
a higher risk of developing ARF following
valvular heart surgery.

Identifying these risk factors allows for better
preoperative assessment and postoperative
management to mitigate the risk of ARF.
DISCUSSION:

The investigation into occurrence and dangerous
aspects of acute renal failure (ARF) following
valvular heart surgery revealed significant
insights that could enhance patient outcomes and
inform  clinical  practices [16].  Our
comprehensive analysis identified both the
prevalence of ARF in this patient population and

the critical risk factors contributing to its
development. Incidence of ARF

The study found that ARF was a relatively
common complication following valvular heart
surgery [17]. The incidence rate of ARF in the
studied cohort was consistent with figures
reported in previous literature, ranging between
20-30%. This high prevalence underscored the
importance of vigilant postoperative monitoring
and early intervention strategies to mitigate renal
complications [18].

Risk Factors

Several key dangerous aspects for the
development of ARF were identified.
Preoperative renal function emerged as a crucial
determinant, with patients exhibiting
compromised renal function prior to surgery
being significantly more likely to develop ARF
postoperatively [19]. This finding aligned with
existing studies, highlighting the need for careful
preoperative assessment and optimization of
renal function where possible.

Age also played a pivotal role, with older patients
showing a higher propensity for ARF. This
correlation could be attributed to the decreased
physiological reserve and presence of multiple
comorbidities that typically accompany aging
[20]. In line with this, patients having the history
of diabetes mellitus and hypertension were found
to be at an increased risk, suggesting that these
comorbid conditions may exacerbate renal
vulnerability during the stress of major surgery
[21].

The type and complexity of the wvalvular
procedure performed were also significant.
Patients undergoing more extensive or multiple
valve surgeries exhibited higher rates of ARF.
This observation suggested that the increased
surgical complexity and prolonged
cardiopulmonary bypass times associated with
these procedures could contribute to renal
ischemia and subsequent dysfunction [22].
Intraoperative Factors
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Intraoperative factors, particularly period of
cardiopulmonary bypass, were strongly linked to
incidence of ARF. Extended bypass times were
associated with increased risk, likely due to the
prolonged exposure to non-pulsatile flow and the
potential for microemboli, which can impair renal
perfusion [23]. Additionally,
intraoperative hemodynamic  instability,
characterized by fluctuations in blood pressure
and cardiac output, was found to exacerbate renal
stress, further elevating the risk of postoperative
ARF.

Postoperative Management

Postoperative factors also played a critical role
in the development of ARF. The need for
inotropic support and the occurrence of
postoperative complications, such as low cardiac
output syndrome, were significant predictors.
These factors likely contributed to reduced renal
perfusion and increased renal
workload, precipitating ARF [24]. Implications
for Clinical Practice

The results from the research have several
significant implications for medical practice.
First, they underscore the necessity for thorough
preoperative  evaluations,  with

particular attention to renal function and
comorbid conditions. Strategies to optimize
renal function preoperatively could potentially
reduce the incidence of ARF.

During surgery, minimizing cardiopulmonary
bypass times and maintaining  stable
hemodynamics should be prioritized to protect
renal function. The use of renal protective
strategies, such as perioperative hydration and
the

use of pharmacological agents
like  Nacetylcysteine, might also be
beneficial, although further research is
warranted in this area [25]. Postoperatively,
vigilant monitoring for signs of renal
impairment and early intervention in patients at
high risk are crucial. Tailoring postoperative
care to include renal support measures, such as

judicious fluid management and avoiding
nephrotoxic medications, could help mitigate the
risk of ARF.

CONCLUSION:

The comprehensive analysis of occurrence and
dangerous issues of acute renal failure (ARF)
following valvular heart surgery provided
valuable insights. The study identified key risk
factors, including pre-existing renal impairment,
prolonged cardiopulmonary bypass time, and
occurrence of comorbidities likediabetes and
hypertension. The findings underscored the need
for vigilant perioperative management and the
implementation of preventive strategies to
mitigate ARF risk. Overall, the investigation
enhanced the understanding of ARF postvalvular
surgery, offering a foundation for improved
patient outcomes and guiding future research in
this critical area.
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