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ABSTARCT 
Background and Aim: Most primary renal neoplasms are caused by renal cell carcinomas (RCCs). There is a high risk of 
morbidity and mortality following radical nephrectomy due to acute kidney injury (AKI). It is crucial to detect and prevent this 
complication as early as possible. The present study aimed to anesthesia comparison after radical nephrectomy for kids: a study 
with different anesthesia techniques.  
Patients and Methods: This retrospective study was carried out on 84 children of the age up to 12 years undergoing radical 
nephrectomy in the department of Anaesthesiology, Chaudhary Muhammad Akram Hospital (CMA) Lahore during three years, 
from August 2019 to July 2022. Prior to study conduction, ethical approval was taken from research and ethical committee. 
Patients were allocated to three different groups: Group-D (Dexmedetomidine group), Group-C (Caudal group), and Group-P 
(Placebo group). Children were evaluated by taking history, physical examination, and laboratory examinations such as liver 
function, CBC, kidney functions, and coagulation profile. SPSS version 28 was used for data analysis.  
Results: A total of 84 children investigated with different anesthesia techniques. Each group was assigned 28 children 
undergoing radical nephrectomy. A significant difference did not appear between the three groups in terms of serum creatinine 
at any of the times of measurement. Group D showed significant lower values for cystatin C and NGAL compared with group C 
and group P regardless of the measurement period. In all three studied groups, there were no significant differences in age, 
gender, or weight of the patients (p> 0.05). Comparatively to the other two groups, the Dex Group had significantly higher urine 
output, more sedation, and lower objective pain scores. 
Conclusion: Clinical prediction schemes using cystatin C and NGAL biomarkers showed that dexmedetomidine prevents AKI in 
children undergoing renal replacement therapy. The Dex Group had significantly higher urine output, more sedation, and lower 
objective pain scores as compare to the other two groups. Furthermore, dexmedetomidine provides renal protection and 
sedation as well as analgesia. 
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INTRODUCTION 
Renal cell carcinomas (RCCs) contributes to the majority of 
primary renal neoplasms (80–85%), however, RCCs are resistant 
to nonsurgical treatments such as hormonal therapy, 
chemotherapy, and radiation. Therefore, radical nephrectomy still 
remains the primary treatment method for RCCs. Urological 
operations are regarded to be significant risk for perioperative 
renal disease [3], with nephrectomy being the most likely risk of 
causing acute kidney injury (AKI). Postoperative AKI in RCC 
patients is a significant risk factor for new-onset chronic kidney 
disease (CKD) following radical nephrectomy. Preventing 
postoperative AKI is critical for reducing the occurrence of CKD 
following nephrectomy [4]. AKI is often diagnosed using blood urea 
nitrogen and serum creatinine values. Since they are impacted by 
several renal and non-renal variables that are unrelated to kidney 
damage or function [5]. Because it is readily filtered at the 
glomeruli and virtually entirely reabsorbed and catabolized in the 
proximal tubular cells, cystatin C is an endogenous measure of 
renal function [6]. In certain investigations, this measure was found 
to be superior to creatinine in the early detection of renal 
impairment [7]. Other investigators, however, have not proven 
such advantage [8]. 
 Serum neutrophil gelatinase-associated lipocalin (NGAL) is 
an initial diagnostic for AKI that is highly susceptible, specific, and 
prognostic in a variety of disease processes. NGAL is a tubular 
stress marker; its intensity rises substantially in response to tubular 
damage and rises more than 24 hours before serum creatinine [9]. 
Dexmedetomidine is a more potent and selective 2-adrenoreceptor 
agonist than clonidine, with a 2:1-adrenoreceptor ratio of 1600: 1 
when compared to clonidine [10]. Dexmedetomidine is a strong 
and highly selective 2-adrenoceptor agonist with sympatholytic, 
amnestic, sedative, and analgesic effects that has been 
characterized as a beneficial and safe adjuvant in many 

therapeutic applications [11, 12]. Caudal epidural blocking is a 
well-known and effective approach for providing postoperative 
analgesia for a variety of surgical operations in children. They also 
inhibit the transition of acute postoperative pain to chronic pain 
[13]. As a result, the present study aimed to evaluate the 
relationship between the selection of general anesthetic agent and 
long-term renal function following nephrectomy.  
 

METHODOLOGY 
This retrospective study was carried out on 84 children undergoing 
radical nephrectomy in the department of Anaesthesiology, 
Chaudhary Muhammad Akram Hospital (CMA) Lahore during three 
years, from August 2019 to July 2022. Prior to study conduction, 
ethical approval was taken from research and ethical committee. 
Patients were allocated to three different groups: Group-D 
(Dexmedetomidine group), Group-C (Caudal group), and Group-P 
(Placebo group). Children were evaluated by taking history, 
physical examination, and laboratory examinations such as liver 
function, CBC, kidney functions, and coagulation profile. Patients 
taking two agonists, had acute kidney injury (creatinine clearance 
less than 90 ml/min), had sustained intraoperative, or were using 
intraoperative diuretics to address oliguria were excluded. 
Puncture site risk was higher in those with skin lesion, bleeding 
and clotting abnormalities, and congenital heart disease. 
Participants were categorized into three comparable groups (each 
with 28 patients) at random: Dexmedetomidine (D) group, where 
Dex. 0.8 g/kg was administered intravenously over 10 minutes as a 
loading dose, followed by 0.4 g/kg/h infusion. Group (C): caudal 
group, and Placebo (P) group. Normal laboratory procedures were 
utilized for creatinine clearance levels and baseline serum 
creatinine were acquired 24 hours earlier. Additionally, baseline 
levels of serum NGAL and serum cystatin C were acquired using 
commercially available kits. 
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 During anesthesia, all the participants established stringent 
replacement of fluid in accordance with established fluid 
replacement administration recommendations. At the conclusion of 
operation, children were positioned supine, oral secretion was 
aspirated, anesthesia was terminated, and 100% oxygen was 
administered. SPSS version 28.0 was used to analyze the data. 
The mean ± standard deviation was used to describe quantitative 
data. The qualitative data was described using the frequency and 
percentage. P-values of 0.05 were deemed significant, while P-
values of 0.01 regarded highly significant.  
 

RESULTS 
A total of 84 children investigated with different anesthesia 
techniques. Each group was assigned 28 children undergoing 
radical nephrectomy. A significant difference did not appear 
between the three groups in terms of serum creatinine at any of 
the times of measurement. Group D showed significant lower 
values for cystatin C and NGAL compared with group C and group 
P regardless of the measurement period. In all three studied 
groups, there were no significant differences in age, gender, or 
weight of the patients (p> 0.05). Comparatively to the other two 
groups, the Dex Group had significantly higher urine output, more 
sedation, and lower objective pain scores. Assessing renal function 
using common parameters such as creatinine clearance and 
serum creatinine revealed no statistically significant variation 
among three study groups measured at different periods (p > 0.05) 
as shown in Table-I. Nevertheless, the preoperative baseline levels 
of cystatin C among groups were investigated and found 
comparable (p = 0.07), and reduced significantly in the Dex. Group 
compared to the others, there was insignificant association in 
groups C and P as shown in Table-II. Table III shows a 
comparison of the sedation scores in the three investigated groups 
at various follow-up periods.  
 
Table-1: creatinine clearance and serum creatinine compared in three 
groups  

Parameters Preoperative Post-operative 
12 hrs. 

Post-operative 24 
hrs. 

Serum Creatinine 
(Mean ± SD) 
Group C 
Group D 
Group P 

 
0.791 ± 0.159  
0.792 ± 0.143 
0.790 ± 0.141 

 
0.790 ± 0.141 
0.793 ± 0.123 
0.791 ± 0.132 

 
0.789 ± 0.140 
0.785 ± 0.131 
0.787 ± 0.132 

Creatinine 
clearance (Mean ± 
SD) 
Group C 
Group D 
Group P 

 
106.87 ± 10.512 
108.84 ± 11.273 
107.82 ± 12.681 

 
106.67 ± 10.153 
108.34 ± 11.153 
108.13 ± 13.251 

 
106.52 ± 10.892 
108.32 ± 10.537 
108.16 ± 11.852 

 
Table-2: NGAL and cystatin C compared in groups  

Parameters Preoperative Post-operative 12 
hrs. 

Post-operative 24 
hrs. 

NGAL (Mean ± SD) 
Group C 
Group D 
Group P 

 
70.72 ± 8.45 
68.67 ± 9.752 
69.89 ± 8.836 

 
131.72 ± 10.132 
63.85 ± 15.825 
153.62 ± 14.167 

 
151.52 ± 8.275 
56.42 ± 16.233 
176.21 ± 8.156 

Cystatin C (Mean ± 
SD) 
Group C 
Group D 
Group P 

 
0.974 ± 0.161 
1.041 ± 0.164 
1.063 ± 0.134 

 
0.996 ± 0.163 
0.625 ± 0.068 
1.214 ± 0.125 

 
0.987 ± 0.247 
0.642 ± 0.057 
1.286 ± 0.187 

 
Table-3: sedation score compared in studies groups 

Follow-up 
period 
(minutes) 

Group C Group D Group P P-value 

5  1.89 ± 0.23 0.7 ± 0.045 0.45 ± 0.05 0.001 

15 1.31 ± 0.114 0.46 ± 0.03 0.30 ± 0.031 0.0012 

30 1.03 ± 0.09 0.31 ± 0.034 0.17 ± 0.021 0.001 

60 0.91 ± 0.083 0.13 ± 0.012 0.09 ± 0.016 0.005 

 

DISCUSSION 
The present study mainly compared three different anesthesia 
techniques for children protecting renal function undergoing radical 
nephrectomy and found that Dexmedetomidine reduces AKI in 
children receiving renal replacement treatment, according to 

clinical prediction methods based on cystatin C and NGAL 
biomarkers. In comparison to the other two groups, the Dex Group 
had considerably greater urine production, more sedation, and 
lower objective pain levels. Dexmedetomidine also offers renal 
protection, sedation, and analgesia. Regardless of the testing time, 
group D had significantly lower cystatin C and NGAL levels than 
groups C and P. There were no significant variations in patient 
age, gender, or weight across the three study groups. The Dex 
Group had considerably larger urine output, more sedation, and 
lower objective pain levels than the other two groups. In a research 
similar to ours, Lee et al. [14] carried out their study on 72 patients 
and evaluated the Dex. Effects on renal function undergoing 
substitution of cardiac valve by cardiopulmonary bypass. Patients 
were arbitrarily assigned to the Dex. group, which received 0.6 
g/kg/hr 15 minutes before induction, followed by 0.2 g/kg/hr until 
the conclusion of the operation, or the Placebo group, which 
received equivalent treatment with normal saline. The results of 
traditional renal function testing did not differ significantly.  
 A convenient choice of anesthetic strategy can influence a 
variety of patient outcomes. Although no standard technique has 
been proven to be superior to others, one of the key goals of this 
type of surgery is to preserve children’s renal function following 
radical nephrectomy [15]. Hoste et al. [16] found that after 
induction, Dex. was injected and maintained for 4 hours 
postoperatively. In comparison to placebo and was linked with 
urine production increase but had no effect on renal function.  
 These findings were consistent with those of Balkanay et al. 
[17], who discovered that dexmedetomidine intraoperative infusion 
at 0.4 g/kg/h rate keeps blood pressure and HR within acceptable 
ranges for a longer period of time than the placebo group. The 
reduction in blood pressure and HR is consistent with the findings 
of Suriyachote et al. [18], who compared dexmedetomidine to 
fentanyl in bariatric surgery, demonstrating that dexmedetomidine 
attenuates various stress responses, through sympatholytic activity 
during surgery and maintains hemodynamic stability. 
 With high concentrations or rapid infusion rates, 
dexmedetomidine can produce a rise in blood pressure and a 
reduction in HR [19-21]. The activation of 2-adrenoceptors on 
vascular smooth muscle is considered to cause vasoconstriction, 
higher blood pressure, and a reflex drop in HR [22, 23]. There was 
no drop in HR or rise in blood pressure during the bolus infusion in 
the current research. This shows that the first 1 g/kg loading 
infusion for 10 minutes is not fast and may not result in high blood 
dexmedetomidine concentrations. 
 Novaes et al. [24] conducted a study on individuals 
scheduled for nephrectomy or prostatectomy that agreed with our 
findings. Patients were separated into two groups for a blind 
infusion of dexmedetomidine 0.5 g/kg for the first 20 minutes, 
trailed by 0.7 g/kg/h until the 0.9% saline. There were no significant 
differences in postoperative mean serum creatinine and creatinine 
clearance values between the dexmedetomidine and control 
groups. Postoperative mean serum cystatin C levels did not differ 
significantly between groups at any point and remained within the 
normal range in both groups. 
 There was significant distinction between the two groups in 
serum NGAL levels after 24 and 48 hours in the current 
investigation. Traditional renal function tests, such as blood urea 
nitrogen, serum creatinine, urine output, and creatinine clearance 
rate assessments, may miss the development of acute kidney 
failure in the first 48 hours after surgery. 
 Jaakola et al. [25] investigated the impact of Dex. on infants 
having AKI with congenital heart surgery and found that children 
received an injection of Dex. (1 g/kg) until 12 hours following the 
procedure. When compared to the placebo group, the Dex. group 
had significantly reduced serum creatinine levels. 
 In the current study, the Dex. group had significantly greater 
sedation scores than the other two groups. This came as no 
surprise given Dex's sedative characteristics. Kumar et al. [26] 
concluded that a single Dex. Dosage administered over 20 minutes 
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might deliver enough analgesia and sedation with no concurrent 
respiratory depression, which is consistent with our findings. 
 

CONCLUSION 
The present study found that clinical prediction schemes using 
cystatin C and NGAL biomarkers showed that dexmedetomidine 
prevents AKI in children undergoing renal replacement therapy. 
The Dex Group had significantly higher urine output, more 
sedation, and lower objective pain scores as compare to the other 
two groups. Furthermore, dexmedetomidine provides renal 
protection and sedation as well as analgesia. 
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