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Abstract 
Background and Objectives: In anesthesia for bariatric surgery, alterations 
occur in several organs, including the kidney. The objective of this study was 
to compare the effect of dexmedetomidine and remifentanil on the renal func-
tion of morbidly obese patients submitted to bariatric surgery. Methods: Six-
ty-one patients were studied prospectively and divided randomly into two 
groups: remifentanil (R) and dexmedetomidine (D). Renal function was eva-
luated in three phases: before anesthesia (M0), after anesthetic induction (M1) 
and after surgical incision (M2). Plasma concentrations were determined for 
glucose, antidiuretic hormone, creatinine, urea, sodium, potassium and osmo-
larity and urinary concentrations for creatinine, urea, sodium, potassium and 
osmolarity. Results: Significant differences were found between groups for 
potassium at M1 (p < 0.05), osmolarity at M2 (p < 0.05) and glucose at M1 
and M2 (p < 0.01 and p < 0.001, respectively). Urinary volume was significantly 
different between groups at M2 (p < 0.001). In group R there was a drop in 
mean clearance values from M0 to M1 for sodium, potassium, urea, creatinine 
and osmolarity; in group D the mean clearance values of sodium and osmo-
larity rose while values for potassium, creatinine and urea fell. There was a 
reduction in both groups for all variables between moments M1 and M2 and 
from M0 to M2. Conclusions: In both groups, the clearance values fell from 
moments M0 to M2. This result indicates that renal function of obese patients 
submitted to bariatric surgery presented a physiological response compatible 
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with the effect of anesthetic-surgical stress. In the group D, creatinine and so-
dium clearances were elevated at M1. Urinary volume was greater at M2. 
These results are suggestive of better preservation of renal function.  
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1. Introduction 

Among the various medications used in anesthesia, most of these are fat-soluble. 
In obese patients, the distribution of anesthetics occurs in the fatty peripheral 
compartment, which is increased, delaying recovery from anesthesia [1]. Based 
on this information, the choice of substances with faster recovery, less produc-
tion of active metabolites and predictable elimination are recommended for 
anesthesia in bariatric surgeries [2]. Following this principle, remifentanil, with 
its characteristic extrahepatic metabolism (plasma and tissue esterases), which 
guarantees rapid recovery, even after prolonged infusion, and has an elimination 
half-life of 9 to 10 minutes, has a good indication for anesthesia in patients obese 
[3] [4] [5]. Breen et al. [6] studied the effect of remifentanil infused over 72 
hours in patients with renal failure, admitted to the intensive care unit, with no 
increase in the incidence of adverse effects and prolonged pharmacodynamic ef-
fects of the drug. 

Several techniques have been used in the anesthesia of the morbidly obese. In 
our Anesthesiology Service, dexmedetomidine in continuous infusion for anes-
thesia in obese patients has been successfully used since 2002. This drug is an 
alpha-2 agonist with a great affinity for the receptor (1620:1) [7] reduces blood 
pressure and heart rate, has an analgesic, hypnotic and sedative effect [8], with 
the peculiarity of not causing respiratory depression, even in doses high [9]. 
Another advantage is its ability to present synergism with most inhaled anes-
thetics [10] and opioids [11], reducing the number of drugs in anesthesia. 

Experimental studies show that this drug acts on renal function, reducing the 
release of antidiuretic hormone and, consequently, increasing diuresis (8). In 
addition, results of a clinical study showed that this drug acts not only in distal 
renal tubules but also in the proximal portion of the nephron, improving renal 
performance in the postoperative period of patients undergoing thoracotomy 
[11]. Sudré et al. [12], in a comparative study between dexmedetomidine and 
remifentanil, used as adjuvants to the anesthetic technique (general/epidural) in 
bariatric surgery, involving 92 morbidly obese patients, evaluated anesthetic re-
covery and postoperative analgesia. This study showed the superiority of the re-
mifentanil group over dexmedetomidine in terms of anesthetic recovery and post-
operative analgesia. 

Considering that obese individuals with renal failure, in addition to representing 
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an additional challenge for the anesthesiologist, may show improvement in this 
function after bariatric surgery [13] [14] [15] [16], the aim of the present study was 
to comparatively study the effect of dexmedetomidine or remifentanil on the renal 
function of morbidly obese patients undergoing bariatric surgery. 

2. Methods 
2.1. Study Design 

After approval by the institutional ethics committee and signing the informed 
consent form by the patients, 61 patients with morbid obesity who underwent 
bariatric surgery. Only patients classified by the American Society of Anesthesi-
ology (ASA) [17] as ASA III were investigated, and this criterion defined the sam-
ple size due to the existing number of patients with this profile. Exclusion crite-
ria included the age group under 18 and over 63 years, patients with systemic 
infection, heart, liver and kidney failure, and use of psychotropics. 

The study was double-blind and two anesthesiologists participated in the op-
erating room. The anesthesiologist who collected the research data was not aware 
of the type of medication to be used, while the other was tasked with preparing 
the drawn medication and infusing it. 

2.2. Settings 

The study took place in Base Hospital and Famerp of São José do Rio Preto, São 
Paulo, Brazil. All data were strictly kept confidential. 

2.3. Groups 

Patients were randomly divided into two groups: R (remifentanil) and D (dexme-
detomidine). All individuals received midazolam (Cristália, Itapira, SP) (5 mg), 
after venoclysis in the operating room. In group R, remifentanil (GSK, Rio de 
Janeiro) (0.1 μg∙kg−1∙min−1) was used, being infused continuously by means of a 
Samtronic 680 infusion pump (Samtronic, São Paulo, SP) throughout the period 
of the surgical procedure. After 10 min of infusion of this anesthetic, the patient’s 
orotracheal intubation (IoT) was performed after administration of propofol 
(Cristália, Itapira, SP) until BIS 40 and succinylcholine (União Química, Em-
bu-Guaçu, SP) (1.2 mg/kg). 

In group D, dexmedetomidine (Hospira Inc., Rocky Mount, North Carolina, 
USA) was used in continuous infusion with an infusion pump. During the initial 
10 minutes, this drug was infused in the amount of 1 μg∙kg−1. Then, the patient 
was intubated after administration of propofol until BIS 40 and succinylcholine 
(1.2 mg/kg). 

2.4. Interventions 

After IoT, anesthesia was maintained with remifentanil (0.1 μg∙kg−1∙min−1) or 
dexmedetomidine (0.5 μg∙kg−1∙h−1), 50% nitrous oxide (White Martins), 50% 
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oxygen and isoflurane (Farmasa, São Paulo, SP) in the concentration necessary 
to maintain BIS close to 50. 

Hydration was performed based on the ideal weight. After approximately 10 h 
of fasting, water replacement was performed with 2 mL∙kg−1∙h−1 of fasting with 
sodium lactate Ringer’s solution (JP Indústria Farmacêutica, Ribeirão Preto, SP) 
until the beginning of the surgery. After the surgical procedure was started, the 
replacement was performed with the same 10 mL∙kg−1∙h−1 solution. 

For the dosages of all medications, the actual weight was used in both groups. 
After IoT, all patients were maintained on mechanical ventilation, using a Datex 
Aestiva/5 7100 ventilator (Datex-Ohmeda Inc., Madison, Wisconsin, USA), with 
a tidal volume of 10 mL∙kg−1 of the ideal weight [18], respiratory rate of 12 per min, 
FIO2 of 50%, PEEP of 5 to 8 cm of H2O [19]. During the surgical procedure, 
atracurium bromide (Cristália, Itapira, SP) was used to maintain muscle relaxa-
tion (0.3 mg∙kg−1∙h−1). The degree of relaxation was assessed using a TOF-Watch® 
monitor (Organon Teknika BV, Boseindis, Netherlands). 

The evaluation of renal function in patients undergoing bariatric surgery was 
carried out in three phases: before anesthesia (M0), after anesthetic induction 
(M1—the period between induction of anesthesia and beginning of surgery) and 
after surgical incision (M2—up to 1 h of surgery). 

After placing the bladder catheter, residual urine was eliminated, and diure-
sis (mL∙min−1) was evaluated for at least 30 min. After 10 to 15 min of evalua-
tion of diuresis, 10 mL of blood was taken for blood glucose, antidiuretic hor-
mone (vasopressin), creatinine, urea, sodium, potassium, and osmolarity. Prior 
to dosing, centrifugation was performed using an Excelsa Fanem centrifuge (Gua-
rulhos, SP). Urine samples were sent for measurement of creatinine, urea, so-
dium, potassium, and osmolarity. These procedures were carried out in the three 
phases. 

The glucose and urea measurements were determined by the colorimetric en-
zymatic method; creatinine by the Jaffé reaction and sodium and potassium by 
the selective electrode method. In determining urinary and plasma osmolarity, a 
Laboratory Model 3L osmometer (Natick, Massachusetts, USA) was used, which 
is based on the method of decreasing the freezing point, using 0.2 mL of plasma 
or urine and expressing the result in mOsm/kg of H2O−1. 

For plasmatic measurement of vasopressin, 5 mL of venous blood was col-
lected in tubes with 2 drops of heparin, centrifuged in an Eppendorf 580R refri-
gerated centrifuge (São Paulo, SP) at 4˚C, and plasma was separated and kept 
frozen at −20˚C, until the measurement of vasopressin. The technique used was 
radioimmunoassay, using the vasopressin arginine kit, RIA method from Ge-
neses (Webster, Texas, USA) and Wizard Automatic Gama Counter 1470 equip-
ment (Meriden, Connecticut, USA). 

2.5. Statistical Analysis 

In the statistical analysis of quantitative variables (age, weight, height, and BMI) 
that showed normal distribution and homogeneity of variances, Student’s t-test 
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was used. For the gender variable, the Chi-square test [20] was used. When 
comparing variables related to renal function, the Student’s t-test and Mood’s 
test (heterogeneity of variances) were used [20]. The level of significance adopted 
was p < 0.05. 

3. Results 

In the present study, the selected patients presented aged between 19 and 63 
years (35.6 ± 9.9 years) were prospectively studied, being 17 (27.8%) male and 44 
(72.2%) female, regardless of race Analyzing the results for the variables age, 
weight, height, and BMI, it was found that there was no significant difference 
between the groups (Table 1). As for sex, in group R there were 33.4% male and 
66.6% female, and in group D 22.6% male and 77.4% female. 

In the evaluation of renal function, the mean values of plasma concentration 
of sodium, creatinine, urea and antidiuretic hormone before anesthesia (OM), 
after anesthetic induction (M1) and after surgical incision (M2), did not show 
differences between groups R and D (Table 2). Significant differences were found 
between groups for potassium in M1 (p < 0.05), osmolarity in M2 (p < 0.05) and 
glucose in M1 and M2 (p < 0.01 and p < 0.001, respectively) (Table 2). 

Regarding the mean values of urinary concentration of sodium, potassium, 
creatinine, urea, and osmolarity, there were no differences between groups R and 
D at moments M0 and M1 (Table 3). In M2, significant differences were ob-
served between the groups for potassium and urea (p < 0.05), and sodium, crea-
tinine, and osmolarity (p < 0.01) (Table 3). The urine volume was significantly 
different between the groups only at time M2 (p < 0.001) (Table 3). 

In the mean values of sodium clearance, no significant differences were ob-
served between groups in M0, M1, and M2 (Table 4). At M1 and M2, the dif-
ferences were significant between the groups for potassium (p < 0.001 and p < 
0.05, respectively) (Table 4). For creatinine, there was a significant difference 
between groups at M1 (p < 0.05) (Table 4). In M1 and M2, the differences were 
significant between groups for urea (p < 0.01 and p < 0.05, respectively) (Table 4). 
In the values of osmolar clearances and free water and fractional sodium excre-
tion, there was no significant difference between groups at all times (Table 4). 

There was no acute renal failure in any patient in the present study.  
 
Table 1. Mean and standard deviation related to the groups’ characterization variables. 

Variables 
Groups 

p 
R D 

Age (years) 34.8 ± 9.7 36.4 ± 10.1 0.54 

Weight (kg) 138.7 ± 23.6 129.9 ± 20.9 0.13 

High (m) 1.7 ± 0.1 1.6 ± 0.1 0.32 

BMI (kg/m2) 49.0 ± 6.84 47.5 ± 6.4 0.36 

Groups: R (remifentanil), D (dexmedetomidine). 
 

DOI: 10.4236/ojanes.2020.104011 124 Open Journal of Anesthesiology 
 

https://doi.org/10.4236/ojanes.2020.104011


A. C. Meinberg et al. 
 

Table 2. Plasma concentration of sodium, potassium, creatinine, urea, osmolarity, anti-
diuretic hormone and glucose in patients undergoing bariatric surgery in groups R (re-
mifentanil, n = 30) and D (dexmedetomidine, n = 31) before anesthesia (MO), after 
anesthetic induction (M1) and after surgical incision (M2). 

Group M0 M1 M2 

 Sodium (mEq/L) 

R 141.4 ± 3.5 140.8 ± 4.0 139.9 ± 4.7 

D 141.1 ± 3.7 140.1 ± 3.7 139.8 ± 4.6 

 Potassium (mEq/L) 

R 4.1 ± 0.4 *4.1 ± 0.4 4.0 ± 0.6 

D 4.1 ± 0.3 *4.3 ± 0.4 4.2 ± 0.4 

     Creatinine (mg/dL) 

R 0.7 ± 0.2 0.7 ± 0.2 0.7 ± 0.2 

D 0.7 ± 0.2 0.7 ± 0.2 0.7 ± 0.2 

 Urea (mg/dL) 

R 28.6 ± 7.0 27.3 ± 7.5 27.7 ± 6.9 

D 26.2 ± 7.8 25.5 ± 7.2 25.4 ± 6.4 

 Osmolarity (mOsmol/L)1 

R 272.7 ± 11.9 272.1 ± 17.4 *273.7 ± 7.4 

D 282.5 ± 14.7 278.3 ± 14.1 *282.9 ± 12.7 

 Antidiuretic hormone (pg/mL)2 

R 35.9 ± 14.3 32.9 ± 15.7 26.2 ± 18.9 

D 39.1 ± 17.2 38.5 ± 15.4 35.8 ± 15.9 

 Glucose (mg/dL) 

R 93.1 ± 37.7 **99.3 ± 31.2 ***100.3 ± 30.0 

D 105.0 ± 53.4 **136.5 ± 53.4 ***155.1 ± 59.2 

*p < 0.05; **p < 0.01; ***p < 0.001. 1Group R (remifentanil, n = 14), D (dexmedetomidina, n = 15); 2Group R 
(remifentanil, n = 13), D (dexmedetomidina, n = 14). 

 
Table 3. Urinary concentration of sodium, potassium, creatinine, urea, osmolarity and 
urinary volume of patients undergoing bariatric surgery in groups R (remifentanil, n = 30) 
and D (dexmedetomidine, n = 31) before anesthesia (MO), after anesthetic induction (M1) 
and after surgical incision (M2). 

Group M0 M1 M2 

 Sodium (mEq/L)1 

R 161.0 ± 63.6 174.9 ± 108.6 **193.1 ± 158.3 

D 161.0 ± 84.6 143.5 ± 117.8 **91.8 ± 75.3 

 Potassium (mEq/L) 

R 33.4 ± 19.0 29.5 ± 16.7 *39.9 ± 20.6 

D 44.6 ± 31.0 34.1 ± 35.5 *26.5 ± 24.2 
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Continued 

 Creatinine (mg/dL) 

R 119.6 ± 86.4 93.6 ± 68.9 **118.5 ± 73.9 

D 131.1 ± 92.3 79.0 ± 81.7 **66.2 ± 67.9 

 Urea (mg/dL) 

R 1774.1 ± 807.8 1386.7 ± 754.2 *1301.6 ± 644.1 

D 1872.6 ± 956.4 1176.1 ± 886.9 *852.2 ± 741.9 

 Osmolarity (mOsmol/L)2 

R 663.3 ± 234.2 641.9 ± 237.8 **612.2 ± 221.2 

D 643.8 ± 204.3 489.3 ± 240.2 **357.5 ± 226.0 

 Urinary volume (mL/min)3 

R 1.82 [0.99; 2.87] 0.76 [0.52; 1.20] ***0.27 [0.15; 0.77] 

D 1.52 [0.93; 2.40] 2,02 [0.71; 6.08] ***1.53 [0.66; 3.40] 

*p < 0.05; **p < 0.01; ***p < 0.001. 1n = 29; 2Group R (remifentanil, n = 14), D (dexmedetomidine, n = 15); 
3Median, 1st and 3rd quartile between brackets. 

 
Table 4. Clearances of sodium, potassium, creatinine, urea, osmolar, free water (mL/min) 
and fractional sodium excretion (%) of patients undergoing bariatric surgery in groups R 
(remifentanil) and D (dexmedetomidine) before anesthesia (MO), after anesthetic induc-
tion (M1) and after surgical incision (M2). 

Group M0 M1 M2 

 Sodium 

R (n = 30) 2.0 ± 1.2 1.0 ± 0.7 0.6 ± 0.7 

D (n = 31) 2.0 ± 1.5 2.4 ± 3.8 1.2 ± 1.5 

 Potassium 

R (n = 30) 13.4 ± 8.1 **6.2 ± 3.91 *5.05 ± 6.22 

D (n = 31) 15.7 ± 12.4 **12.6 ± 8.0 *8.9 ± 8.1 

 Creatinine 

R (n = 30) 247.6 ± 117.2 *109.6 ± 75.8 90.7 ± 82.6 

D (n = 31) 233.2 ± 132.1 *158.7 ± 110.0 92.3 ± 68.3 

 Urea 

R (n = 30) 95.3 ± 43.2 **39.8 ± 24.4 *23.4 ± 25.61 

D (n = 31) 99.3 ± 51.5 **74.4 ± 43.9 *38.4 ± 20.3 

 Osmolarity 

R (n = 14) 3.7 ± 2.0 2.0 ± 1.0 0.8 ± 0.6 

D (n = 15) 3.4 ± 2.1 4.4 ± 4.1 1.9 ± 1.8 

 Water free1 

R (n = 14) 1.14 [0.96; 3.31] 1.06 [0.36; 1.54] 0.30 [0.18; 0.46] 

D (n = 15) 1.14 [0.34; 2.74] 0.90 [−0.98; 1.36] 0.23 [−3.21; 0.56] 

 Excretion of sodium1 

R (n = 30) 0.71 [0.41; 1.4] 0.89 [0.54; 1.6] 0.67 [0.32; 1.12] 

D (n = 31) 0.74 [0.44; 1.3] 0.96 [0.57; 2.23] 0.81 [0.4; 2.1] 

*p < 0.05; **p < 0.001. 1Median, 10 and 30 quartile between brackets. 
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4. Discussion 

In the present study, the effect of dexmedetomidine (group D) and remifentanil 
(group R) on the renal function of morbidly obese patients undergoing bariatric 
surgery was studied. In group R, from M0-control (before induction of anesthe-
sia) to M1 (after anesthetic induction) and from M1 to M2 (after surgical inci-
sion), there was a reduction in mean clearance values in all variables, indicating 
that the renal function of obese patient had a physiological response compatible 
with the effect of anesthetic-surgical stress. In group D, the mean values of so-
dium and osmolar clearance increased from M0 to M1, suggesting better pre-
servation of renal function in this phase of bariatric surgery. In addition, creati-
nine clearance in M1 and urinary volume in M2 indicated better initial glome-
rular and distal tubular function in this group, respectively. 

Regarding the age group, there was no significant difference between groups. 
However, according to Sharma et al. [21], patients over 50 years of age are 5 times 
more at risk of developing acute renal failure than young individuals, because, 
with advancing age, there is a decline in the glomerular filtration rate. 

In this study, real weight was used in the calculation of remifentanil. Egan et 
al. [22] recommended ideal weight for the use of remifentanil in patients with 
obesity. However, it is worth adding the practice facility of using the dose used 
of 0.1 µg∙kg−1∙min−1 (which was obtained after several simulations, when it was 
concluded that this dose is very close to that obtained by ideal weight formulas). 
In addition, the use of dexmedetomidine was done in real weight and, since it is 
a covert study, remifentanil would also have to be used based on real weight. 
With regard to dexmedetomidine, there are no studies on pharmacokinetics in 
obese individuals, using the real weight calculation based on the pharmacodynamic 
effects observed in our service. 

A higher plasma potassium concentration was found in group D in M1 com-
pared to group R. One of the factors that may have contributed to this higher 
concentration includes the patient’s poor positioning on the operating table, 
which, according to Lagandre et al. [23] represents the cause of rhabdomyolysis 
in obese people, causing points of greater pressure and consequent cell damage 
with the release of intracellular content. 

In this investigation, there was a higher plasma glucose concentration in M1 
and M2 in group D compared to the group R. Belleville et al. [24] found hyper-
glycemia after administration of dexmedetomidine in volunteers. Blood glucose 
can be the result of the action of several stress-related hormones (adrenaline, no-
repinephrine, cortisol, and others) and insulin. In this series, glycemia resulted 
from the ability of anesthetics dexmedetomidine and remifentanil to block the 
stress response and dexmedetomidine to inhibit insulin secretion in the pancreas 
[24]. Fagerholm et al. [25] defined, in a study in rats, the role of the alpha 2a sub-
type in inhibiting the release of insulin by β cells of the pancreas and the conse-
quent hyperglycemia and action of dexmedetomidine in this process. 

The plasma concentration of antidiuretic hormone (ADH) did not differ be-
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tween groups. It is known that alpha2 agonist drugs promote increased diuresis 
[26]. This increase may be due to the inhibition of ADH secretion [27] or a de-
crease in its tubular action [28]. In experimental studies, alpha2 receptors have 
been identified in areas of the kidney [29]. Rouch et al. [30] identified prostag-
landin E2 in rats as the second messenger in the mechanism responsible for in-
hibiting ADH in the medullary collecting duct. The mechanisms related to ADH 
inhibition may be related to hemodynamic factors, such as increased blood pres-
sure [30] and central venous pressure [31] or central block of supraoptic secre-
tory cells [32]. Nascimento et al. [12] observed in the dog that dexmedetomidine 
inhibited ADH secretion in a dose-dependent manner, suggesting direct central 
inhibition of the drug. 

In this study, there was no reduction in ADH, probably due to the action of 
several mechanisms that increase ADH in response to anesthetic-surgical stress, 
preoperative fasting, and ventilation with intermittent positive pressure asso-
ciated with positive end-expiratory pressure. In addition, it is worth mentioning 
that, in the present study, there was no control group. 

In addition, intraoperative remifentanil is associated with increased postoper-
ative analgesic needs and consumption of opioids [1]. Dexmedetomidine has cha-
racteristics suggesting that it can replace intraoperative remifentanil during gen-
eral anesthesia, but the existing literature has reported conflicting results. Thus, 
a meta-analysis study was conducted to investigate whether general anesthesia, 
including dexmedetomidine, would result in less postoperative pain than general 
anesthesia, including remifentanil. Twenty-one randomized controlled trials, in-
cluding 1309 patients, were identified. Pain scores at rest in two postoperative 
hours were lower in the dexmedetomidine group, with a mean difference (95% 
CI) of −0.7 (−1.2 to −0.2), I2 = 85%, p = 0.004 and moderate quality of evidence. 
Secondary pain results were also significantly better in the dexmedetomidine group. 
The rates of hypotension, tremors and nausea and vomiting in the postoperative 
period were at least twice as frequent in patients who received remifentanil. The 
time to request analgesia was longer, and the use of postoperative morphine and 
rescue analgesia was shorter, with dexmedetomidine, while episodes of brady-
cardia were similar between groups. There is moderate evidence that intraopera-
tive dexmedetomidine during general anesthesia improves pain results during 
the first 24 hours after surgery when compared to remifentanil, with fewer side 
effects [1]. 

Before analyzing the results obtained from the clearances, it should be noted 
that obesity acts on the kidney in order to conserve water and sodium, with an 
increase in circulating plasma volume at the expense of renal water retention. In 
the pathophysiology of obesity-related glomerulopathy, mechanisms have pro-
posed that point in this direction. Extrinsic compression of the kidney by viscer-
al fat causes an increase in medullary interstitial hydrostatic pressure and, con-
sequently, compression of the Henle loop and straight vasa, slowing the flow in 
the renal tubule and straight vasa, favoring the elevation of tubular sodium 
reabsorption and consequent volume expansion [33]. 
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Hormonal factors are also postulated. Leptin secreted by adipocytes can acti-
vate the renin-angiotensin-aldosterone system and the sympathetic nervous sys-
tem [34]. Insulin resistance, associated with visceral obesity, can affect blood 
pressure by activating the sympathetic nervous system and cause increased so-
dium reabsorption, as well as blocking the vasodilator response of nitric oxide 
[35]. Despite several renal changes, few studies have attempted to study renal 
function in the perioperative period of bariatric surgery. 

In this study, there was a gradual worsening of renal function in both groups, 
most clearly from M0-control (before induction of anesthesia) to M2 (after sur-
gical incision) and from M1 (after anesthetic induction) to M2. The preservation 
of renal function in obese patients is faced with neurohumor responses in the 
opposite direction (release of renin, ADH, adrenaline, noradrenaline) in the face 
of anesthetic-surgical stress and fluid restriction imposed by preoperative fast-
ing. Nguyen et al., [36] investigating hormonal response in morbidly obese pa-
tients (BMI 40 - 60) undergoing laparoscopic or open technique gastroplasty, 
found no significant difference in hormonal response (aldosterone, renin, anti-
diuretic hormone) after 2 hours gastroplasty. On the other hand, Ortega et al. 
[37], in non-obese individuals referred for cholecystectomy, found, after 1 hour 
of surgery, a higher plasma ADH concentration in the group submitted to lapa-
roscopy in relation to the open technique group. 

Regarding preoperative fasting, there was no intravenous fluid replacement 
before the patient was taken to the operating room, as obese patients have diffi-
culty in venoclysis. Thus, fasting was replaced after venipuncture in the operat-
ing room and beginning of surgery up to M2. 

In this research, despite the similar evolution in both groups due to the ab-
sence of adequate blocking of the neuro-endocrine response aiming at protect-
ing the kidney, in group D there were moments with better renal preservation, 
such as an increase in the mean values of sodium and osmolar clearances from 
M0 to M1, contrary to the results obtained in group R, in which there was a re-
duction. In addition, in M1, there was an increase in creatinine and urea clear-
ances in group D compared to group R. 

Creatinine clearance corresponds to the measurement of the glomerular filtra-
tion rate, indicating proximal function of the kidney. This rate is directly related 
to the renal flow that is maintained by systemic blood pressure, being directly 
influenced by the neurohumoral discharge in the face of stress. Frumento et al. 
[13] found greater creatinine clearance in the group that used epidural dexme-
detomidine compared to the control group, in the use for post-thoracotomy anal-
gesia. The authors attributed this result to blocking the neuroendocrine response 
to stress [38], minimizing the systemic vasoconstrictor response [38], as well as 
decreasing the release of norepinephrine by presynaptic receptors located in the 
kidney [39]. Urea clearance can be used as a measure of the glomerular filtration 
rate. However, this measure is not used, as urea presents tubular reabsorption 
[40]. 
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Potassium clearance in M1 and M2 was higher in group D compared to group 
R, probably due to the higher plasma concentration of this ion in the first group, 
since potassium secretion in the final portion of the distal tubules and cortical 
collecting tubules is directly stimulated by the concentration of increased potas-
sium in the extracellular fluid [41]. 

Urinary volume was relatively higher in group D compared to group R, indi-
cating blockade of ADH tubular action by dexmedetomidine. This can be ex-
plained by the non-reduction in plasma concentration by this drug. In addition, 
in group D there was a reduction in urinary osmolarity and an increase in plas-
ma osmolarity. 

Considering that obese individuals with renal failure represent a challenge for 
the anesthesiologist, research on the effect of the anesthetics studied here on the 
hormonal response and consequent renal function in the perioperative period is 
necessary, as studies show the occurrence of post-gastroplasty renal failure and 
indicate factors of risk such as BMI > 50 [21], previous chronic kidney disease 
[21], elevated surgical time [21], intraoperative hypotension [21] [42], hyperli-
pidemia [32], preoperative use of converting enzyme blocker or blocker angi-
otensin receptor [42]. Finally, research evaluating the incidence of acute renal 
failure, in the postoperative period and in a large number of patients undergoing 
non-cardiac surgery, found nine independent risk factors and one of these was 
the body mass index (BMI) greater than 32 [43]. This shows the relevance of the 
present study. 

5. Limitations 

The main limitations that can be pointed out in the present study are the sample 
size of 61 patients and the fact that hyperglycemia occurs in the dexmedetomidine 
group. 

6. Conclusion 

In both groups, there was a reduction in the values of clearances from M0 (be-
fore anesthesia) to M2 (after surgical incision), indicating that the renal function 
of the obese patient undergoing bariatric surgery showed a physiological re-
sponse compatible with the effect of anesthetic-surgical stress. In the remifenta-
nil (R) group, there was a reduction in all clearances in M1 (after anesthetic in-
duction), indicating a response compatible with anesthetic-surgical stress. There 
was hyperglycemia in the dexmedetomidine group (D). In the dexmedetomidine 
group (D), there was an increase in creatinine and sodium clearances in M1. The 
urine volume increased by M2. These results are suggestive of better preserva-
tion of renal function. 
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