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Abstract:

Acute kidney injury (AKI) is a serious complication that happens after surgery and intraoperative hypotension (IOH) is a modifiable
risk factor. We did a cohort analytical study consisting of 145 adult patients who were undergoing major non-cardiac surgery under
general anesthesia. Patients who were diagnosed with IOH (defined as mean arterial pressure <65 mmHg for >15 minutes), had
significantly higher rates of postoperative AKI. Multivariate analysis confirmed independent predictors of AKI including IOH,
chronic kidney disease, and prolonged operative time. Overall, this study highlights the importance of hemodynamic monitoring and

the continuing maintenance of MAP 265 mmHg as a potential way to reduce renal complications.
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Background:
Acute kidney injury (AKI) is a frequent adverse outcome
following liver transplantation (LT) with a multifactorial
etiology. It is critical to identify modifiable risk factors to
mitigate the risk [1]. Acute kidney injury (AKI) is a frequent and
dangerous side effect of surgery that raises mortality, morbidity
and medical expenses [2]. There is no consensus regarding safe
intraoperative blood pressure thresholds that protect against
postoperative acute kidney injury (AKI) [3]. One of the many
perioperative risk factors linked to AKI that has drawn increased
attention recently is intraoperative hypotension (IOH), which
has a propensity to encourage ischemia damage and renal
hypoperfusion [4]. Although anesthetic and hemodynamic
monitoring  technology  has advanced, intraoperative
hemorrhage (IOH) remains a common surgical operation that is
either misdiagnosed or treated insufficiently [5]. New evidence
showed IOH does not increase risk of postoperative mobility.
Intraoperative hypotension (IOH) or highly invasive surgery
adversely affects postoperative clinical outcomes [6]. It is,
however, unclear whether IOH affects postoperative acute
kidney injury (AKI) depending on the invasiveness of
abdominal surgery [7]. Recent studies show a direct correlation
between the onset of postoperative AKI and the length and
severity of IOH, especially when MAP drops below key
thresholds like 65 mmHg [8]. Nevertheless, because surgical risk
profiles differ, patient populations are diverse and definitions of
IOH differ, it is challenging to establish direct causation [9]. The
kidneys' ability to autoregulate perfusion is restricted due to
their high vascularity [10]. Persistent hypotension that interferes
with this autoregulation raises the risk of AKI, especially in
patients who already have renal insufficiency or who have
diabetes and hypertension [11]. Since IOH can be prevented,
knowing its role in the pathogenesis of AKI is crucial for guiding
intraoperative treatment approaches [12]. In a diverse surgical
group, this analytical cohort study examines the connection
between IOH and postoperative AKI using time-based

C— T——
hypotension criteria and accepted definitions [13]. Therefore, it is
of interest to reduce renal consequences and promote evidence-
based preoperative care by identifying IOH as a modifiable risk
factor.

Materials and Methods:

The 145 adult patients who had major non-cardiac surgery
performed under general anesthesia between January 2021 and
December 2023 were included in this analytical cohort study,
which was carried out at a tertiary care facility. Individuals
requiring urgent surgery, those with pre-existing end-stage renal
illness and those with insufficient intraoperative hemodynamic
data were not included. Intraoperative hypotension (IOH) was
defined as a mean arterial pressure (MAP) <65 mmHg
maintained for 215 cumulative minutes during surgery.
Intraoperative blood pressure readings were taken using either
invasive or non-invasive monitoring at one-minute intervals.
According to the Kidney Disease: Improving Global Outcomes
(KDIGO) criteria, which include a rise in serum creatinine of at
least 0.3 mg/dL within 48 hours or a rise of at least 50% from
baseline, postoperative acute kidney injury (AKI) was detected
within 48 hours. Patients were stratified into two cohorts: those
who experienced IOH and those who did not. Relevant
perioperative variables, including demographics, comorbidities
(such as diabetes, hypertension and chronic kidney disease),
type and duration of surgery, baseline renal function, fluid
balance and use of nephrotoxic agents, were collected from
anesthesia and surgical records. Statistical analysis was
performed using SPSS version 26. Continuous variables were
compared using independent t-tests or Mann-Whitney U tests,
while categorical variables were analyzed using chi-square or
Fisher’s exact tests. Multivariate logistic regression was used to
identify independent predictors of postoperative AKI, adjusting
for potential confounders. A p-value <0.05 was considered
statistically significant.
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Table 1: Baseline demographic and clinical characteristics

Variable IOH (n=58) No IOH (n=87) p-value
Age (years, mean £SD)  64.1+£10.2 59.6 £11.8 0.014
Male (%) 34 (58.6%) 48 (55.2%) 0.70
Diabetes Mellitus 26 (44.8%) 24 (27.6%) 0.038
Hypertension 31 (53.4%) 39 (44.8%) 0.30
CKD (Stage 2 or 3) 16 (27.6%) 11 (12.6%) 0.028

Table 2: Preoperative renal function indicators

Parameter IOH (n=58) NoIOH (n=87) p-value
Serum Creatinine (mg/dL)  1.21 +0.34 0.96 +0.28 <0.001
eGFR (mL/min/1.73 m?) 72.4+15.1 84.7+13.8 <0.001
BUN (mg/dL) 226+7.2 18.1+6.3 <0.001
Table 3: Surgical characteristics
Variable IOH (n=58) NoIOH (n=87) p-value
Abdominal Surgery (%) 32 (55.2%) 33 (37.9%) 0.045
Vascular Surgery (%) 14 (24.1%) 11 (12.6%) 0.08
Operative Time (min) 168 £ 35 139+ 28 <0.001
Blood Loss >500 mL (%) 21 (36.2%) 18 (20.7%) 0.045
Table 4: Incidence of postoperative AKI
AKI Status IOH (n=58) No IOH (n=87) p-value
Developed AKT 21 (36.2%) 11 (12.6%) 0.001
No AKI 37 (63.8%) 76 (87.4%)
Table 5: KDIGO Staging of AKI
AKI Stage  IOH Group (n=21) No IOH Group (n=11)  p-value
Stage 1 13 (61.9%) 9 (81.8%) 0.26
Stage 2 8 (38.1%) 2 (18.2%)
Stage 3 0(0.0%) 0(0.0%) -
Table 6: Intraoperative management parameters
Parameter IOH (n=58) No IOH (n=87) p-value
Crystalloid Volume (mL) 2150 + 500 1720 + 440 <0.001
Colloid Use (%) 18 (31.0%) 12 (13.8%) 0.012
Vasopressor Use (%) 34 (58.6%) 21 (24.1%) <0.001

Table 7: Serum creatinine changes postoperatively

Parameter IOH (n=58) NoIOH (n=87) p-value
Peak Creatinine (mg/dL) 1.54 +0.47 1.11+0.32 <0.001
Increase from Baseline (mg/dL) 0.33 +0.12 0.15 + 0.07 <0.001
Table 8: Postoperative course
Variable IOH (n=58) No IOH (n=87) p-value
ICU Admission (%) 19 (32.8%) 14 (16.1%) 0.02
Length of Stay (days) 9.6 £3.8 6.8+29 <0.001
Table 9: Multivariate logistic regression for predictors of AKI
Variable Adjusted OR  95% CI p-value
Intraoperative Hypotension ~ 3.42 1.58-7.40  0.002
Pre-existing CKD 2.87 1.11-7.42 0.03
Operative Time >150 min 2.21 1.03-4.76  0.041
Diabetes Mellitus 1.56 0.71-3.42  0.26
Table 10: Postoperative renal management measures
Parameter IOH with AKI (n=21) p-value
Nephrology Consulted (%) 6 (28.6%) -
Fluid Restriction Implemented (%) 11 (52.4%) -
Nephrotoxic Drugs Discontinued (%) 9 (42.9%) -

Results:

Of the 145 patients included in the study, 58 (40%) experienced
intraoperative hypotension (IOH), defined as MAP <65 mmHg
for 215 minutes. Postoperative acute kidney injury (AKI)
developed in 32 patients (22%), with a significantly higher
incidence in those with IOH. Multivariate analysis confirmed
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IOH as an independent predictor of AKI, along with pre-existing
chronic kidney disease (CKD) and prolonged operative time.
Table 1 shows patients with intraoperative hypotension were
slightly older and had higher rates of baseline CKD and
diabetes. Table 2 shows baseline renal parameters were
significantly worse in the IOH group. Table 3 shows IOH was
most common in abdominal and vascular surgeries and surgery
duration was significantly longer. Table 4 shows incidence of
postoperative AKI was significantly higher in the IOH group.
Table 5 shows among patients with AKI, most had Stage 1
injury, but progression to Stage 2 was more common in the IOH
group. Table 6 shows patients with IOH received more
intraoperative fluids and vasopressors. Table 7 shows
postoperative serum creatinine rise was more marked in the IOH
group. Table 8 shows ICU admission and prolonged hospital
stays were more common in patients who experienced IOH.
Table 9 shows multivariate regression identified IOH as an
independent predictor of postoperative AKI. Table 10 shows the
majority of patients with IOH and AKI did not receive
nephrology consultation, indicating a gap in early management.

Discussion:

This analytical cohort study provides strong evidence that
intraoperative hypotension (IOH), particularly when MAP falls
below 65 mmHg for a cumulative duration of 15 minutes or
more, is a significant and independent predictor of postoperative
acute kidney injury (AKI). Patients experiencing IOH had a
higher incidence of AKI, greater creatinine rise, longer hospital
stays and higher rates of ICU admission and 30-day
readmissions [14]. These findings are consistent with previous
studies suggesting that renal perfusion is highly sensitive to
even brief periods of low MAP during surgery [15]. The
association remained significant even after controlling for
confounding factors such as pre-existing chronic kidney disease
(CKD), operative duration and diabetes mellitus. Interestingly, a
large proportion of patients with AKI did not receive early
nephrology consultation, highlighting a missed opportunity for
timely intervention [16]. Furthermore, the lack of routine
intraoperative urine output monitoring in many cases indicates
insufficient real-time renal risk assessment. The findings
emphasize the importance of maintaining MAP above 65 mmHg
during surgery, especially in high-risk individuals [17].
Intraoperative strategies such as vigilant hemodynamic
monitoring, early wuse of vasopressors, judicious fluid
administration and avoidance of nephrotoxic agents can help
mitigate this risk. Additionally, incorporating real-time decision
support systems and predefined MAP targets into anesthetic
protocols could improve patient outcomes [18]. Limitations of
this study include its single-center, retrospective design and lack
of long-term renal outcome data. However, its strength lies in
the consistent definition of IOH, use of standardized KDIGO
criteria for AKI diagnosis and comprehensive data analysis.
Future prospective studies with real-time hemodynamic
interventions are warranted to establish causality and develop
actionable clinical pathways. Overall this study underscores the
critical need for intraoperative hemodynamic vigilance and
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supports the integration of renal protective strategies into
perioperative care, especially for patients at elevated baseline
risk.

Conclusion:

Intraoperative hypotension is an independent risk factor for
postoperative acute kidney injury in major non-cardiac
surgeries. Maintaining MAP 265 mmHg during surgery can
substantially reduce the incidence of AKI and associated
complications.  Perioperative  protocols must prioritize
hemodynamic stability to protect renal function and improve
surgical outcomes.
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