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Effects of dexmedetomidine on immune function, renal function
and inflammatory factors of patients undergoing percutaneous
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Abstract. The present study was designed to determine
the effects of dexmedetomidine on immune function, renal
function and inflammatory factors in patients undergoing
percutaneous nephrolithotomy under general anesthesia. A
total of 177 patients with kidney calculi who underwent percu-
taneous nephrolithotomy in The Second Affiliated Hospital of
Fujian Medical University were enrolled, in which 91 patients
were treated with dexmedetomidine during surgery (research
group) and 86 patients were not sedated during surgery
(control group). The vital signs, renal function, inflammatory
factors and immune function during surgery between the two
groups were compared. Patients in the research group showed
improved vital signs, renal function, inflammatory factors and
immune function compared with the control group (P<0.05),
and also experienced a significantly shorter hospitalization
time (P<0.001). Therefore, the present results suggested that
with a relatively high safety profile, use of dexmedetomidine
for sedation can effectively protect renal and immune func-
tions, and reduce the inflammatory response of patients during
percutaneous nephrolithotomy. Thus, dexmedetomidine may
have be potentially applied in clinical practice.

Introduction

Calculi in the urinary system are an extremely common form
of calculus in human body, which seriously affects the health
of the patient (1). The incidence rate of calculus in the urinary
system is 1-5% (2), and the most common forms are kidney
calculi (3). Calculi are caused by abnormal aggregation of
crystalline substances such as calcium, oxalic acid and uric
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acid (4). Furthermore, kidney calculi are common amongst
young and middle-aged men (5), and the incidence of kidney
calculi is rapidly increasing (6). Kidney calculi, a very common
lithiasis, are usually accompanied by varying degrees of flank
soreness and pain, which seriously affect everyday life and
mobility (7). Kidney calculi are caused by numerous factors,
including age, sex, heredity, environment, diet and occupation,
and internal body influencing factors including abnormal
metabolism, denutrition and urinary tract infection (8,9).
Currently, kidney calculi are primarily treated by surgery and
with further development of medical technology, percutaneous
nephrolithotomy has become the first choice for the treatment
of kidney calculi (10).

Percutaneous nephrolithotomy is a minimally invasive
surgery associated with small trauma, a fast recovery effect
and few postoperative complications, and its application value
has been proven clinically. However, there are some limitations
to the use of percutaneous nephrolithotomy in clinical prac-
tice, such as damage of the renal function of patients (10,11).
Percutaneous nephrolithotomy may increase the intrapelvic
pressure of patients, resulting in urine reflux in the renal
pelvis, thereby damaging the patients' renal function (11,12).
Therefore, it is important to choose a narcotic analgesic drug
that has the ability to protect renal function. Moreover, in order
to effectively lower the degree of renal injury caused to patients
during surgery, anesthetics with protective effects on renal
function are required in clinical practice. Dexmedetomidine is
a a, adrenoceptor agonist that not only has a protective effect
on kidney tissues, cells and functions, but also has significant
anti-inflammatory effects (13). Currently, there are limited
studies on the application of dexmedetomidine in percuta-
neous nephrolithotomy. In order to determine the application
value of dexmedetomidine, the present study enrolled patients
undergoing kidney calculi surgery in The Second Affiliated
Hospital of Fujian Medical University. The present study
investigated the effects of dexmedetomidine on the renal
function, inflammatory response and immune function of
patients undergoing percutaneous nephrolithotomy. Thus, the
present results may provide an accurate and reliable reference
for future clinical selection of anesthetics for percutaneous
nephrolithotomy.



2 BAl et al: EFFECTS OF DEXMEDETOMIDINE ON IMMUNE FUNCTION

Materials and methods

Patient data. A total of 177 patients with renal calculi who
underwent percutaneous nephrolithotomy in the second affili-
ated Hospital of Fujian Medical University (Quanzhou, China)
from October 2016 to October 2019 were enrolled. Patient
characteristics are shown in Table I. Overall, 91 patients
were treated with dexmedetomidine during surgery (research
group) and 86 patients were not sedated during surgery
(control group). The present study has been approved by the
Ethics Committee of The Second Affiliated Hospital of Fujian
Medical University and all patients or their direct families
signed an informed consent form.

Inclusion and exclusion criteria. Inclusion criteria were as
follows: 1) Patients with clinical manifestations in line with
those of kidney calculi (14); ii) patients diagnosed with kidney
calculi based on a series of examinations at The Second
Affiliated Hospital of Fujian Medical University; iii) patients
in line with indications of percutaneous nephrolithotomy
and who underwent surgery in this hospital; iv) patients in
grade I-II of the American Society of Anesthesiologists (ASA)
classification (15); v) patients with complete case information;
and vi) patients who were willing to cooperate with the experi-
ment. Exclusion criteria were as follows: i) Patients with severe
urinary tract obstructive diseases during surgery; ii) patients
treated with a replaced surgery plan; iii) patients with tumors,
other cardio-cerebrovascular diseases, other autoimmune
diseases or neurological disorders; iv) patients allergic to some
drugs; v) patients with organ failure, or hepatic and kidney
function obstacle; vi) patients with a long-term history of
taking sedative drugs; and vii) patients transferred to another
hospital.

Methods. All patients were treated by percutaneous neph-
rolithotomy by senior surgeons from The Second Affiliated
Hospital of Fujian Medical University. The patients were
injected intramuscularly with 0.1 g of phenobarbital and
0.5 mg of atropine before anesthesia. Patients were closely
monitored in terms of vital signs after entering the operating
room and peripheral venous access was established. After
local anesthesia (intramuscular injection of 0.1 g of pheno-
barbital and 0.5 mg of atropine), radial artery cannulation
was performed and invasive arterial blood pressure was
monitored. Patients in the research group were injected
intravenously with 1 pg/kg dexmedetomidine (Jiangsu
Heng Rui Pharmaceutical Co., Ltd.; State Food and Drug
Administration approval no. H20090248) for 10 min prior
to anesthesia induction and were then injected intravenously
with dexmedetomidine at 0.5 pg/kg/h (16) until the end of
the surgery. The control group was given an equal amount
of normal saline. Patients in the two groups were injected
intravenously with etomidate (0.3 mg-kg), fentanyl (0.3 pg/
kg), midazolam (0.1 mg/kg) and atracurium (0.15 mg-kg)
for anesthesia induction, and oral intubation was used for
mechanical ventilation. The tidal volume was set to 8-10 ml/
kg and respiratory rate to 11-13 times/min. The patients in
the two groups were injected intravenously with propofol
at 3-5 mg/kg/min and remifentanil at 0.1-0.2 pg-kg-min for
maintenance of anesthesia.

Observation indexes. Changes in vital signs, including
diastolic blood pressure (DBP), systolic blood pressure (SBP),
heart rate (HR) and blood oxygen saturation (SpO,), were
recorded before surgery (T0), 5 min after surgery (T1),
30 min after surgery (T2) and at the end of surgery (T3). The
anesthesia wake-up time of the patient, which is the time
from the end time point of surgery to the time point when the
patient fully restored mental activity and could make sample
movements (17), was recorded. The assessment of state of the
patient at 24 h after surgery was based on the visual analogue
scale (VAS) and Ramsay sedation scale (18,19). Furthermore,
the incidence of adverse reactions including nausea, vomiting,
arrhythmia and hypotension were calculated as follows: The
incidence of adverse reactions = the number of patients with
adverse reaction/the total number of patients x 100%. Fasting
venous blood (4 ml) was sampled from the patients before
surgery, 1 day after surgery and 3 days after surgery, and
divided into two parts. One part was centrifuged for 10 min
(1,505 x g,4°C) to obtain serum. Blood samples were analyzed
using an automatic biochemistry analyzer for renal function
determination, including blood urea nitrogen (BUN), serum
creatinine (Scr), retinol binding protein (RBP) and cystatin C
(Cys-C). Then, ELISA kits were used to determine tumor
necrosis factor-o. (TNF-a; Xiamen Huijia Biotechnology Co.,
Ltd.; cat. no. orb-EHJ130636), interleukin-6 (IL-6; Shanghai
Xin YuBiotech Co.,Ltd.; cat.no. Bsk00040) and IL-8 (Shanghai
Xiyuan Biotechnology Co., Ltd.; cat. no. XY-70R-35386) in the
blood samples. Flow cytometry (BD canto II; BD Biosciences;
Becton, Dickinson and Company) was used to detect the
T lymphocyte subsets of patients, including the ratios of
CD3*, CD4*, CD8*, CD4*/CD8" and natural killer (NK)
cells in another part of the blood samples, and the supporting
CytExpert analysis software of the instrument (CytExpert
v2.0; Beckman Coulter, Inc.) was adopted for analysis (20).
The hospitalization time and hospitalization expense were
compared between the two experimental groups.

Statistical analysis. All assays in the present study were repeated
three times. Data were analyzed using SPSS 24.0 statistical
software (Beijing Strong-Vinda Information Technology Co.,
Ltd.). All graphs were drawn using GraphPad 8 (Shenzhen
SOFTHEAD Software Technology Co., Ltd.). Enumeration
data, such as sex and incidence of adverse reactions, were
presented as the rate, and comparison between these groups
was analyzed using a ¥ test. Measurement data, such as DBP
and HR, were expressed as the mean + SD, and compared
between groups using unpaired Student's t-test. Comparison
of data before and after treatment was carried out using paired
Student's t-test. In addition, comparison in measurement data at
different time points was analyzed using a repeated measures
ANOVA and Bonferroni post hoc test. P<0.05 was considered
to indicate a statistically significant difference.

Results

Comparison of patient data. There was no significant differ-
ence between the two groups in age, body mass index, operation
time, intraoperative blood loss, sex, residential environment,
smoking, exercise habits, nationality, ASA classification and
calculi sites (Table I).
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Table I. Comparison of patient data.

Research group (n=91) Control group (n=86) torc? P-value
Age, year 48.21+5.12 49.13+5.29 1.176 0.241
BMI, kg/cm? 25.62+2.26 25.73+2.44 0311 0.756
Operation time, min 124.24+8.62 125.36+£9.08 0.842 0.401
Intraoperative blood loss, ml 50.62+8.62 51.12+8.76 0.383 0.702
Sex 0.337 0.561
Male 79 (86.81) 72 (83.72)
Female 12 (13.19) 14 (16.28)
Residential environment 0.724 0.395
Urban area 58 (63.74) 60 (69.77)
Rural area 33 (36.26) 26 (30.23)
Smoking 1.187 0.276
Yes 72 (79.12) 62 (72.09)
No 19 (20.88) 24 (27.91)
Exercise habit 0.619 0.431
Yes 12 (13.19) 15 (17.44)
None 79 (86.81) 71 (82.56)
Nationality 1.683 0.195
Han nationality 87 (95.60) 85 (98.84)
Minority nationality 4 (4 .40) 1(1.16)
ASA classification 0.455 0.500
Grade I 43 (47.25) 45 (52.33)
Grade 11 48 (52.75) 41 (47.67)
Calculi site 0.060 0.806
Left kidney 47 (51.65) 46 (53.49)
Right kidney 44 (48.35) 40 (46.51)

Data are presented as the mean + SD or n (%). ASA, American Society of Anesthesiologists; BMI, body mass index.

Table II. Comparison between the two groups in adverse reac-
tions.

Research group Control group

(n=91) (n=86) c¢?  P-value
Nausea 1(1.10) 1(1.16) 0.002 0.968
Vomiting 2(2.20) 2(2.33) 0.003 0.954
Arrhythmia 0 (0.00) 1(1.16) 1.064 0.302
Hypotension 2(2.20) 3(3.49) 0.268 0.605
Diarrhea 2(2.20) 3(3.49) 0.268 0.605
Coma 0 (0.00) 2(2.33) 2.140 0.144
Incidence, % 7.69 13.95 1.809 0.179

Data are presented as the n (%).

Comparison of vital signs. The two study groups showed no
significant differences in SBP, DBP, HR and SpO, at TO. It
was demonstrated that the research group had lower SBP, DBP
and HR compared with the control group at T1, T2 and T3
(P<0.05; Fig. 1). Furthermore, the two groups showed lower
SBP, DBP and HR at T1 compared with TO (P<0.05), and had

lower SBP, DBP and HR at T2 compared with both TO and
T1 (P<0.05). In addition, at T3, the two groups had the lowest
level of SBP (P<0.05), showed no difference in DBP compared
with T2, had a higher HR compared with T1 and T2 and had a
lower HR compared with TO (P<0.001; Fig. 1).

Comparisons of VAS score and Ramsay sedation scale score.
The VAS score, Ramsay sedation scale score and anesthesia
wake-up time of the research group were 0.57+0.26 points,
4.35+0.25 points and 216.22+16.27 min, respectively (Fig. 2).
Moreover, those of the control group were 1.09+0.19 points,
2.42+0.32 points and 168.67+16.08 min, respectively. Thus,
the present results suggested that the research group had
a significantly lower VAS score and Ramsay sedation scale
score compared with the control group (P<0.001; Fig. 2), and
experienced a significantly longer anesthesia wake-up time
compared with the control group (P<0.001).

Comparison of adverse reactions. The research group showed
an incidence of adverse reactions of 7.69%, with nausea in one
patient (1.10%), vomiting in two patients (2.20%), hypotension
in two patients (2.20%) and diarrhea in two patients (2.20%;
Table II). The control group had an incidence of adverse
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Figure 1. Comparison of vital signs. (A) Comparison of SBP. (B) Comparison
of DBP. (C) Comparison of HR. (D) Comparison of SpO,. "P<0.05 vs. the
same group at TO; "P<0.001 vs. the same group at T1; “P<0.001 vs. the same
group at T2; ¥P<0.001 vs. the research group at the same time point. TO,
before the surgery; T1, 5 min after the start of surgery; T2, 30 min after the
start of surgery; T3, at the end of the surgery; SBP, systolic blood pressure;
DBP, diastolic blood pressure; HR, heart rate; SpO,, blood oxygen saturation.

reactions of 13.95%, with nausea in one patient (1.16%),
vomiting in two patients (2.33%), arrhythmia in one patient
(1.16%), hypotension in three patients (3.49%), diarrhea in
three patients (3.49%) and coma in two patients (2.33%). The
two groups showed no significant difference in incidence of
adverse reactions (Table II).

Comparison of renal function. The two groups showed no
significant difference in BUN, RBP and Cys-C before surgery,
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Figure 2. Comparison between the two groups in VAS score and Ramsay
sedation scale score. (A) Comparison between the two groups in VAS
score. (B) Comparison between the two groups in Ramsay sedation scale
score. (C) Comparison between the two groups in anesthesia wake-up time.
“P<0.001. VAS, visual analogue scale.

and also showed no significant difference in Scr at the different
time points. The research group showed a significantly lower
level of BUN, RBP and Cys-C compared with the control
group at days 1 and 3 after surgery (P<0.05; Fig. 3). Moreover,
at days 1 and 3 after surgery, both groups showed no signifi-
cant difference in Scr compare with levels before surgery, but
showed significantly increased levels of BUN, RBP and Cys-C
(P<0.05; Fig. 3). Furthermore, it was found that 3 days after
surgery, both groups showed significantly lower levels BUN,
RBP and Cys-C compared with levels 1 day after surgery
(P<0.05; Fig. 3).

Comparison of inflammatory factors. Both groups showed
no significant difference in the levels of TNF-a, IL-6 and
IL-8 before surgery (Fig. 4). It was found that the level of
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Figure 3. Comparison of renal function. (A) Comparison of BUN.
(B) Comparison of Scr. (C) Comparison of RBP. (D) Comparison in Cys-C.
“P<0.001 vs. the same group before surgery; "P<0.001 vs. the same group
1 day after surgery; “P<0.001 vs. the research group at the same time point.
BUN, blood urea nitrogen; Scr, serum creatinine; RBP, retinol binding pro-
tein; Cys-C, cystatin C.

TNF-a was not significantly different in the research group
compared with the control group. However, the research group
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Figure 4. Comparison of inflammatory factors. (A) Comparison of TNF-a.
(B) Comparison of IL-6. (C) Comparison of IL-8. "P<0.05 vs. the group
before surgery; “P<0.05 vs. the group 1 day after surgery; “P<0.05 vs. the
research group at the same time point. TNF-a, tumor necrosis factor o; IL,
interleukin.

was demonstrated to have significantly lower levels of IL-6
and IL-8 compared with the control group 1 day after surgery
(P<0.05), and lower levels of TNF-a, IL-6 and IL-8 3 days
after surgery (P<0.05). Moreover, both groups were found to
have significantly increased levels of TNF-a, IL-6 and IL-8
1 day after surgery compared with TO (P<0.05), and showed
lower levels 3 days after surgery compared with levels 1 day
after surgery (P<0.05; Fig. 4).

Comparison of immune function. The present results suggested
that the two groups showed no significant differences in the
expression levels of CD3*, CD4*, CD8*, CD4*/CD8* and NK.
However, 1 day after surgery, the research group had signifi-
cantly higher expression levels of CD3*, CD4*, CD4*-CD8"*
and NK cells, and significantly lower levels of CD8* compared
with the control group (P<0.001; Fig. 5). Moreover, 3 days
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Figure 5. Comparison of immune function. (A) Comparison of CD3*. (B) Comparison in CD4*. (C) Comparison in CD8*. (D) Comparison in CD4*/CD8*.
(E) Comparison between the two groups in NK cells. “P<0.001 vs. the group before surgery; "P<0.001 vs. the group 1 day after surgery; <P<0.001 vs. the

research group at the same time point. NK, natural killer.

after surgery, no significant difference was found between the
two groups for the expression levels of CD8" and NK cells,
however the research group had significantly higher levels of
CD3*,CD4* and CD4*/CD8* compared with the control group
(P<0.001; Fig. 5).

Comparisons of hospitalization time and hospitalization
expense. The hospitalization time of the research group
was significantly shorter compared with the control group
(3.62+1.20 and 5.24+2.26 days, respectively; P<0.001; Fig. 6).
Furthermore, the present results suggested that there was
no significant difference between the research group and
control group in hospitalization expense (4563.62+315.64 and
4602.56+275.64 CNY, respectively).

Discussion

Percutaneous nephrolithotomy is a minimally invasive
surgery associated with a small amount of intraoperative
blood loss and fast recovery. However, during percutaneous
nephrolithotomy, high pressure pouring is required, which
can increase renal pelvic pressure in patients and lead to
urine countercurrent in renal pelvis (21). Therefore, the
correct anesthetic drug for percutaneous nephrolithotomy is
needed to avoid renal damage. In order reduce the damage
on renal function of patients with kidney calculi during
operation, several studies have investigated and confirmed
the role of different anesthetics in protecting renal func-
tion (22,23).
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Dexmedetomidine, an imidazole derivative, has a very
high selective binding with a2 adrenergic receptor and acts as
a a2 adrenergic agonist, with high efficiency and high selec-
tivity. The binding products of dexmedetomidine not only
inhibit the sympathetic nervous system, but also can reduce
the release of norepinephrine, which helps provide protec-
tion to the kidneys (24). Ammar et al (25) demonstrated that
dexmedetomidine has a protective effect on kidney function in
cardiac surgery.

The present results suggested that the vital sign param-
eters of the research group were lower compared with the
control group after anesthesia, suggesting that dexmedeto-
midine may effectively reduce the fluctuation of blood flow
parameters during the perioperative period of percutaneous
nephrolithotomy. Furthermore, it was found that SpO, was
not significantly different between the two groups at different
time points, suggesting that dexmedetomidine did not inhibit
the respiratory function and blood circulation of patients. The
present results were consistent with previous results from
Liu et al (26), which demonstrated the effects of dexmedeto-
midine on the microcirculation of patients during cardiac
surgery. Moreover, it was found that the VAS and Ramsay
sedation scale scores of the research group were different
from those of the control group after surgery, suggesting that
dexmedetomidine may be an effective sedative and anal-
gesic agent for patients during the perioperative period. The
research group experienced longer anesthesia wake-up time
compared with the control group, which may be due to the fact
that dexmedetomidine plays a synergistic role in enhancing
the intensity of local anesthetic drugs and prolongs the action
time of drugs (27). In addition, patients in the control group
relied on intravenous injection for maintenance of intraopera-
tive anesthesia, as this group did not receive dexmedetomidine
anesthesia and intravenous anesthesia was stopped when the
surgery ended.

A previous study has confirmed that conventional anes-
thesia is not as effective as dexmedetomidine in surgical
operations (28). The present results suggested that there were no
significant differences between the two groups for the incidence
of adverse reactions, suggesting that dexmedetomidine had a
relatively high safety profile in percutaneous nephrolithotomy.
However, Jessen Lundorf et al (29) found that patients treated
with dexmedetomidine for analgesia were more likely to have

hypotension, while the incidence of hypotension in the present
study was only 2.20% (two patients). This inconsistency may be
because the anesthetics used by Jessen Lundorf et al (29) and
the present study were not identical, so the difference may be
related to a specific reaction from dexmedetomidine combined
with other anesthetics, which increases the likelihood of hypo-
tension in patients. Furthermore, the difference in results may
be because the surgery performed by Jessen Lundorf et al (29)
was an abdominal surgery with relatively large trauma, while
percutaneous nephrolithotomy is a minimally invasive surgery
with a small amount of intraoperative blood loss. The hemody-
namics of patients undergoing percutaneous nephrolithotomy
can be maintained at a relatively stable state, so the possibility
of decreased blood pressure was low. However, further studies
are required to investigate the safety of dexmedetomidine for
percutaneous nephrolithotomy.

The renal function, inflammatory factors, and immune
function were compared between the two groups, and the
results indicated that that the renal function and immune func-
tion of the research group were both improved compared with
the control group, while the levels of inflammatory factors
in the research group were lower compared with the control
group. As routine conventional indexes of renal injury, BUN
and Scr levels were not significantly different in the present
study, which may be due to the fact that the renal injury caused
by percutaneous nephrolithotomy was small. It has been previ-
ously reported that BUN and Scr show a significant increase
when the renal injury reaches a relatively severe state (30).
Thus, further studies are required to investigate this effect. As
a good index of early renal injury, Cys-C can be completely
reabsorbed by the proximal convoluted tubule after being
filtered by the renal tubular (31), and RBP is a sensitive index
for the degree of injury of the proximal convoluted tubule (32).
In the present study, Cys-C and RBP levels were increased
after surgery in the two groups, while those of the research
group were lower compared with the control group, which
suggested the protective effect of dexmedetomidine on renal
function.

Due to limited experimental conditions, the present study
was not able to investigate the protective mechanism of
dexmedetomidine on renal function, which is a limitation. The
present study hypothesized that the protection mechanism
of dexmedetomidine may be as follows: Dexmedetomidine
mainly acted in the sympatho-adrenomedullary system and
did not bind to cytokines in peripheral blood to increase the
concentration of catecholamine (33), which caused dilatation
of small arteries in the renal tubular and relieved the pres-
sure in renal capsule to maintain a relatively stable state of
renal function. The present results suggested that the research
group had lower levels of TNF-a, IL-6 and IL-8 compared
with the control group, suggesting that dexmedetomidine also
had a beneficial anti-inflammatory effect. Previous results
by Luo et al (34) and Li and Liu (35) are in line with results
from the present study. Therefore, the protective effect of
dexmedetomidine on renal function may also be related to its
anti-inflammatory effect. Thus, dexmedetomidine may protect
the kidney by reducing the inflammatory response in the body
and lowering the possibility of oxidative stress in patients.

The present study also compared T lymphocyte subsets in
the two groups and found that all patients showed decreased
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levels of CD3*, CD4*, CD4*/CD8* and NK and increased
CD8*, but that these cells gradually recovered 3 days after
surgery. A previous study has shown that anesthetics cause
changes in the immune function of patients at any dura-
tion of administration (36), which was also verified by the
results of the present study. It was also demonstrated that the
immune function of the patient was inhibited after surgery
and anesthesia, but returned to the original level with the
recovery of the patient. However, the research group had
increased changes in immune function compared with the
control, which suggested that dexmedetomidine also had a
protective effect on the immune function. At present, there
are few studies on the effects of dexmedetomidine on human
immune function and the underlying mechanisms are not
fully understood. Based on the present results, dexmedeto-
midine may reduce the immunosuppressive stress response
on body by inhibiting sympathetic activation, or may reduce
immunosuppression caused by the inflammatory response
by downregulating inflammatory factors. Moreover, a
previous study has shown that opiate drugs, such as propofol,
have a more significant inhibitory effect on immune func-
tion compared with other opiate drugs (37). Furthermore,
Chen et al (38) revealed that dexmedetomidine can inhibit
the maturation and function of dendritic cells of human cord
blood by impacting the synthesis of IL-12 and IL-23, and
also has a regulatory effect on the normal operation of the
immune function. Thus, this may be why the research group
showed higher levels of CD3* and CD4", and lower levels of
CD8* compared with the control group in the present study.
However, due to the absence of in vitro experiments, it is
difficult to determine the underlying mechanisms, thus addi-
tional studies are required. The present results suggested that
the research group had a significantly improved rehabilita-
tion process compared with the control group and that there
was no difference in the hospitalization expense between the
two groups, which indicated that it may be feasible to use
dexmedetomidine in clinical practice.

The present study had some limitations. Experiments
were not performed to determine the mechanism of dexme-
detomidine on inflammatory indexes. In addition, due to
the limited number of patients, homogenous ethnicity and
small age range of patients, it is not possible to determine
if the difference in performance of dexmedetomidine may
be caused by changes in body functions. Therefore, further
experiments are required, with in-depth analysis and discus-
sion of the application of dexmedetomidine in percutaneous
nephrolithotomy.

In conclusion, with relatively high safety profile, dexme-
detomidine for sedation can effectively protect renal and
immune functions and reduce the inflammatory response of
patients during percutaneous nephrolithotomy, and thus may
be used for application in clinical practice.
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