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ABSTRACT  

Background: Acute kidney injury (AKI) remains a significant 

concern in contemporary clinical practice, affecting 

approximately 1-5% of hospitalized patients. Hence; the 

present study was conducted to evaluate acute kidney injury 

and patient survival following a major neurosurgical procedure 

in ICU patients. 

Materials and Methods: A total of 100 patients who were 

admitted to a neurological ICU for at least 24 hours after any 

type of neurosurgical procedure were enrolled. The need for 

renal replacement therapy (RRT) was recorded for each 

patient. Assessment of patients was done. Those who met the 

RIFLE criteria for AKI were classified as “AKI”. Renal outcome 

at the time of discharge was evaluated by comparing the 

discharge sCr to the baseline sCr. 

Results: A total of 100 patients were evaluated. AKI was seen 

in 10 percent of the patients. Mean age of the patients with and 

without AKI was 50.7 years and 60.5 years respectively. 

Among Non-AKI patients, craniotomy, vascular surgery, spine 

surgery and ICH surgery was done in 17 patients, 22 patients, 

28 patients and 23 patients respectively. While among AKI 

patients,  craniotomy,  vascular surgery, spine surgery and ICH  

 

 
 

 
was done in 4 patients, 4 patients, 1 patient and 1 patient 

respectively. Patients with AKI were associated with poorer 

outcome and higher number of complications.  

Conclusion: Among discharged post neurosurgery patients 

with no history of CKD, AKI was associated with an increased 

long-term risk of complications.  
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INTRODUCTION 

Acute renal failure (ARF), defined by a rapid decline in the 

kidneys' capacity to eliminate waste, concentrate urine, retain 

electrolytes, and regulate fluid balance, represents a common 

clinical challenge, particularly within the intensive care unit (ICU), 

where it is linked to a mortality rate ranging from 50% to 80%. 

Acute kidney injury (AKI) remains a significant concern in 

contemporary clinical practice, affecting approximately 1-5% of 

hospitalized patients. The incidence of AKI escalates notably with 

the increasing severity of the underlying condition, with up to 50% 

of ICU patients experiencing AKI, often due to widespread 

infection or sepsis. Despite advancements in intensive care and 

dialysis over the past two to three decades, the prognosis for 

patients with AKI has not seen substantial improvement.1- 3 

In the mid-1970s, the mortality rate for patients suffering from 

acute kidney injury (AKI) was as high as 70%. This figure saw a 

moderate  decline  by the early 1990s, with mortality rates ranging  

between 30% and 50%, and has since stabilized over the past two 

decades. The unfavorable prognosis is attributed not only to the 

underlying conditions that precipitate AKI but also to the 

complications that arise as a consequence of the injury itself. 

Therefore, the development of more effective therapeutic 

strategies continues to be a primary objective within nephrological 

research.4-6 AKI is defined as acute deterioration of kidney 

function, as reflected by a significant increase in serum creatinine. 

In most patients, urine output is reduced as well. The definition of 

the syndrome is periodically refined and according to the latest 

KDIGO-Guidelines, AKI can be diagnosed if the following criteria 

are fulfilled: (I) a serum creatinine increase of greater than 0.3 

mg/dl within 48 hours, or (II) a 1.5-fold serum creatinine increase 

within seven days (as compared to a known or suspected baseline 

value), and / or (III) a reduction in urine output to less than 0.5 

ml/kg/day  for at least 6 hours. 4 It may not be forgotten that serum  
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creatinine is a poor parameter of renal function since its 

concentration begins to rise late in AKI, which is if 60% of kidney 

function are lost. 5  

Hence; the present study was conducted to evaluate acute kidney 

injury and patient survival following a major neurosurgical 

procedure in ICU patients. 

 

MATERIALS AND METHODS 

The present study was conducted to evaluate acute kidney injury 

and patient survival following a major neurosurgical procedure in 

ICU patients. A total of 100 patients who were admitted to a 

neurological ICU for at least 24 hours after any type of 

neurosurgical procedure were enrolled. The need for renal 

replacement therapy (RRT) was recorded for each patient. 

Assessment of patients was done. Those who met the RIFLE 

criteria for AKI were classified as “AKI”. Renal outcome at the time  

of discharge was evaluated by comparing the discharge sCr to the 

baseline sCr. All the results were recorded in Microsoft excel 

sheet and were subjected to statistical analysis using SPSS 

software.  

 

RESULTS 

A total of 100 patients were evaluated. AKI was seen in 10 

percent of the patients. Mean age of the patients with and without 

AKI was 50.7 years and 60.5 years respectively. Among Non-AKI 

patients, craniotomy, vascular surgery, spine surgery and ICH 

surgery was done in 17 patients, 22 patients, 28 patients and 23 

patients respectively. While among AKI patients, craniotomy, 

vascular surgery, spine surgery and ICH was done in 4 patients, 4 

patients, 1 patient and 1 patient respectively. Patients with AKI 

were associated with poorer outcome and higher number of 

complications.  

 

 

Table 1: Demographic and clinical data 

Variable  No AKI (n=90) With AKI (n=10) p-value 

Mean age (years) 60.5 50.7 0.001 (Significant) 

Males  51 6 0.125 

Females  39 4 

Diabetes  23 3 0.842 

Hypertension  33 4 0.667 

Other comorbidities  12 2 0.721 

 

Table 2: Correlation of AKI and type of surgery 

Type of surgery  No AKI (n=90) With AKI (n=10) p-value 

Craniotomy  17 4 0.002 (Significant) 

Vascular surgery  22 4 

Spine surgery  28 1 

ICH 23 1 

 

Table 3: Outcome 

Outcome  No AKI (n=90) With AKI (n=10) p-value 

Acute Anemia  19 3 0.001 (Significant) 

Mechanical ventilation  3 3 0.002 (Significant) 

Sepsis  5 4 0.000 (Significant) 

Renal replacement therapy  - 1 - 

No recovery  - 1 - 

Complete recovery  - 7 

Partial recovery  - 2 

 

DISCUSSION 

Perioperative acute kidney injury (AKI), characterized by 

persistent oliguria and/or an increase in serum creatinine levels, is 

a common perioperative complication and is associated with up to 

a tenfold increase in hospital cost and mortality, decreased long-

term survival and an increased risk for chronic kidney disease 

(CKD) and hemodialysis after discharge.6-8  

 

 

 

Depending upon the type of surgical procedure that a patient 

undergoes, AKI complicates the perioperative hospital stay for up 

to 50% of surgical patients.9,10 Yet AKI remains among the most 

underdiagnosed postoperative complications despite increasing 

understanding of its epidemiology and outcomes. Considering the 

high  prevalence  of  AKI and the deleterious effect when it occurs,  
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our effort must focus on AKI prevention, mitigation of further injury 

when AKI has already occurred, treatment of negative effects on 

other organs, and facilitation of renal recovery in patients with 

established AKI.11 

A total of 100 patients were evaluated. AKI was seen in 10 

percent of the patients. Mean age of the patients with and without 

AKI was 50.7 years and 60.5 years respectively. Among Non-AKI 

patients, craniotomy, vascular surgery, spine surgery and ICH 

surgery was done in 17 patients, 22 patients, 28 patients and 23 

patients respectively. While among AKI patients, craniotomy, 

vascular surgery, spine surgery and ICH was done in 4 patients, 4 

patients, 1 patient and 1 patient respectively. Patients with AKI 

were associated with poorer outcome and higher number of 

complications. Bihorac A et al11 determined the relationship 

between long-term mortality and acute kidney injury (AKI) during 

hospitalization after major surgery. AKI is associated with a risk of 

short-term mortality that is proportional to its severity; however, 

the long-term survival of patients with AKI is poorly studied. This is 

a retrospective cohort study of 10,518 patients with no history of 

chronic kidney disease who were discharged after a major surgery 

between 1992 and 2002. AKI was defined by the RIFLE (Risk, 

Injury, Failure, Loss, and End-stage Kidney) classification, which 

requires at least a 50% increase in serum creatinine (sCr) and 

stratifies patients into 3 severity stages: risk, injury, and failure. 

Patient survival was determined through the National Social 

Security Death Index. Long-term survival was analyzed using a 

risk-adjusted Cox proportional hazards regression model. In the 

risk-adjusted model, survival was worse among patients with AKI 

and was proportional to its severity with an adjusted hazard ratio 

of 1.18 (95% confidence interval [CI], 1.08-1.29) for the RIFLE-

Risk class and 1.57 (95% CI, 1.40-1.75) for the RIFLE-Failure 

class, compared with patients without AKI (P < 0.001). Patients 

with complete renal recovery after AKI still had an increased 

adjusted hazard ratio for death of 1.20 (95% CI, 1.10-1.31) 

compared with patients without AKI (P < 0.001). In a large single-

center cohort of patients discharged after major surgery, AKI with 

even small changes in sCr level during hospitalization was 

associated with an independent long-term risk of death. Tsagalis 

G et al12 studied the incidence, predictors, and effect of AKI on 

long-term overall mortality and cardiovascular events after stroke. 

This was a prospective outcome study of 2155 patients who 

sustained an acute first-ever stroke and were followed for 10 yr. 

Patients were divided in two groups: (1) Those with an acute 

increase (over 48 h) in serum creatinine ≥0.3 mg/dl or a 

percentage increase of ≥50% and (2) those with a change <0.3 

mg/dl, no change at all, or even a reduction. Twenty-seven 

percent of patients developed AKI after acute stroke. Stroke 

severity, baseline estimated GFR, heart failure, and stroke 

subtype predict the occurrence of AKI. The probability of 10-yr 

mortality for patients with AKI was 75.9 and 57.7 in the patients 

without AKI (log rank test 45.0; P = 0.001). When patients with 

AKI were subdivided into three groups according to AKI severity, 

the probability of 10-yr mortality increased: 73.7, 86.5, and 89.2 in 

stages 1, 2, and 3, respectively. In Cox proportional hazard 

analysis, AKI was an independent predictor of 10-yr mortality (P < 

0.01) and for the occurrence of new composite cardiovascular 

events (P < 0.05) after adjustment for available confounding 

variables. AKI after stroke is a powerful and independent predictor 

of 10-yr mortality and new composite cardiovascular events.12 

CONCLUSION 

Among discharged post neurosurgery patients with no history of 

CKD, AKI was associated with an increased long-term risk of 

complications.   
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