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Background: Total knee arthroplasty (TKA) is a severe traumatic procedure, and femoral 
nerve block (FNB) combined with a sciatic nerve block (SNB) is widely used in TKA. 
However, injury of the sciatic nerve is clinically reported. Dexmedetomidine (DEX) could 
reduce stress and inflammation, as well as improve pain in TKA. This study aims to observe 
the analgesic impact of DEX combined with FNB in TKA.
Methods: Eighty-eight patients undergoing TKA were included and randomly divided into 
two groups: DF group (FNB combined with DEX 0.6μg/kg before surgery, followed by DEX 
0.2–0.4μg/kg/h until articular closure) and SF group (FNB combined with SNB). Each nerve 
was blocked with 0.375% ropivacaine 20mL, and all patients received general anesthesia 
routinely. The primary endpoint was the pain visual analog scale (VAS) score during 
activities at postoperative 24 hours.
Results: There was no statistical difference in the pain VAS scores at any time point. The mean 
duration of analgesia for patients with rescue analgesic requests was comparable between the two 
groups: 25.4 ± 6.3 hours in the DF group vs 24.8 ± 6.4 hours in the SF group (two-sample t-test, 
p=0.738). The total dose of sufentanil was similar between groups (P=0.355). The maintenance 
dose of propofol and dose of rescue analgesics were comparable (all P>0.05). There were no 
statistical differences in the incidence of adverse events. However, the time to extubate in the DF 
group was significantly longer than those in the SF group (P<0.001).
Conclusion: DEX combined with FNB could provide effective analgesia similar to SNB 
combined with FNB in TKA.
Clinical Trial Registration: The trial was registered at the Chinese Clinical Trial Registry 
on November 17, 2019 (identifier: ChiCTR1900027552).
Keywords: analgesia, dexmedetomidine, nerve block, postoperative pain, total knee 
arthroplasty

Introduction
With the emergence of aging and the demand for quality of life, the number of total 
knee arthroplasty (TKA) increased dramatically over the last decade.1 However, 
patients undergoing TKA often suffer moderate-to-severe postoperative pain,1,2 

which in turn may impair mobility, slow rehabilitation,3 and reduce the quality of 
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life. Therefore, optimal anesthesia and analgesic methods 
are vital for patients undergoing TKA.

Although neuraxial anesthesia was historically 
a popular analgesia approach for TKA, an increasing 
number of patients are willing to receive general anesthe-
sia (GA) for nervousness, complications (ie, urinary reten-
tion requiring indwelling catheters and hypotension), 
limitations (ie, anticoagulation), or the possibility of punc-
ture difficulty. An analysis of population-based adminis-
trative data including more than a quarter of a million 
TKA patients showed approximated only one-fifth of 
patients received a neuraxial anesthetic.4 With the popu-
larity of ultrasound, the technique of peripheral nerve 
block (PNB), a less invasive, more convenient analgesic 
method than epidural anesthesia, is considered a feasible 
choice in major orthopedic surgery (such as hip or knee 
replacement).5,6 The femoral nerve combined with the 
sciatic nerve innervates most of the sensation in the 
lower limbs and their block is widely used in TKA. 
However, sciatic nerve block (SNB) has high technical 
requirements for operators, especially in obese and elderly 
patients for deep location. A case of permanent injury to 
the sciatic nerve after SNB has been reported,7 and 
whether the analgesic value of SNB outweighs concerns 
of concomitant motor and sensory loss of the lower leg is 
a perplexing question.8 In addition, the reported incidence 
of common peroneal nerve palsy after TKA ranged from 
0.3% to 4%,9 SNB may disguise perioperative nerve injury 
of the lower leg and may cause a delay in early detection 
and treatment of surgically induced nerve injury.8 The 
sensation in the surgical area of TKA is mainly innervated 
by the femoral nerve. Therefore, we speculated whether 
femoral nerve block (FNB) alone combined with other 
analgesics could provide effective analgesia to an extent 
comparable to FNB combined SNB.

Recently in clinical practice, dexmedetomidine (DEX), 
a highly selective alpha-2 receptor agonist, is increasingly 
used for inducing sedation, analgesia, anxiolysis, and sym-
pathetic tone inhibition.10 The analgesic efficacy of DEX 
has been stated explicitly in several studies.11–13 

Specifically, Li et al14 suggested that DEX combined 
with general anesthesia provides similar intraoperative 
stress response reduction when compared with 
a combined general and epidural anesthetic technique in 
open gastrectomy. However, the relevant studies of DEX 
in TKA are limited and incomplete.

We performed the trial to determine the analgesic 
effect of DEX combined with FNB, and hypothesized 

that it could provide adequate pain similar to SNB com-
bined with FNB. The primary outcome was the pain visual 
analog scale (VAS) score during activities at postoperative 
24 hours, and the secondary outcomes were the total dose 
of sufentanil, the maintenance dose of propofol during 
anesthesia maintenance, postoperative pain VAS scores, 
postoperative remedial analgesia (time of first remedial 
analgesia and dose of remedial analgesics), and the inci-
dence of adverse events.

Methods
This randomized controlled trial (RCT) was approved by 
the clinical medical research ethics committee of the first 
affiliated hospital of Anhui Medical University (PJ2019- 
16-08) and registered with the clinical trials registry on 
November 17, 2019 (identifier: ChiCTR1900027552). 
Patients were informed about the study during the preo-
perative screening visit and signed the informed consent 
once enrolled, and patients were recruited from 
December 2019 to September 2020.

Inclusion and Exclusion Criteria
Adults aged 50–80 years were recruited with the 
American Society of Anesthesiologists (ASA) physical 
status class II–III and had TKA the following day. All 
patients had normal communication and learning skills. 
Exclusion criteria included the following: TKA resulting 
from trauma; allergy to DEX or medicines used in the 
research; contraindications for PNB; severe sinus brady-
cardia (heart rate <50 bpm), sick sinus node syndrome, 
arrhythmias that affect hemodynamic stability, or history 
of heart failure; neurological or psychiatric diseases (ie, 
cerebral infarction associated with sequelae or dementia); 
failed preoperative screening of Montreal cognitive 
assessment (MoCA); a history of opioid use; or failed 
cooperation with researchers. Participants meeting the 
following conditions were removed from the study: ser-
ious complications (ie, cerebral infarction and heart fail-
ure) or sent to intensive care unit (ICU); or incomplete 
data.

Randomization and Blinding
Patients were randomized into one of the two treatment 
groups using a computer-generated randomization sequence. 
The random sequence was generated with sequentially num-
bered, opaque, and sealed envelopes by anesthesiologists. 
Before the performance of anesthesia, the specialist nurse 
opened a consecutively numbered envelope and prepared the 
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drug solution. Anesthesiologists, surgeons, and other nurses 
were unaware of group assignment, while patients and 
researchers who assessed postoperative outcomes were una-
ware of that.

The interventions are as follows:
DF group: FNB with 20mL ropivacaine 0.375% and 

SNB with 20mL saline, and i.v. a loading dose of 0.6µg / 
kg DEX (which was diluted to 4 µg/mL; Jiangsu 
Pharmaceutical Co., Ltd, China) for 15 minutes before 
the skin, followed by 0.2–0.4µg/ (kg. h) maintenance to 
articular closure.

SF group: FNB and SNB with 20mL ropivacaine 
0.375%, respectively, and i.v. the same volume of saline 
in the same way.

Anesthesia Protocol and Surgical 
Procedure
Once in the operating room, all patients were routinely 
monitored by electrocardiogram (ECG), pulse, pulse oxy-
gen saturation (SpO2), and blood pressure (BP). Patients 
were also opened for peripheral venous access for the 
delivery of sodium lactate ringer solution 5mL/kg/h and 
received masked oxygen. A bispectral index monitor (BIS) 
VISTA Monitoring System (Aspect Medical Systems, Inc., 
USA) was also used to adjust the appropriate depth of 
anesthesia.

Before the operation of PNB, 5µg sufentanil was given 
intravenously to relieve anxiety and pain. All operations of 
PNB were performed with the aid of ultrasound 
(FUJIFILM Sonosite Inc., USA) and neurostimulator 
(Stimuplex HNS12, B. Braun Medical Inc., Germany). 
The patient was placed in the supine position and a high- 
frequency ultrasound probe was placed in the groin of the 
operative limb. On ultrasound, the femoral nerve is seen in 
the inverted triangle formed by the femoral artery and 
iliopsoas muscle. The patient was placed in the supine 
position, the hip joint is in external rotation and a low- 
frequency ultrasound probe was placed in the middle and 
upper third of the inner thigh. On ultrasound, the adductor 
longus, the adductor brevis, the adductor magnus, and the 
hyperechoic sciatic nerve are seen on the medial side of 
the femur from top to bottom. The needle was guided by 
ultrasound to the corresponding position, avoiding damage 
to blood vessels and nerves during the process of inserting. 
The current of the neurostimulator was adjusted at 1– 
1.2mA, and lowered the current when the muscle inner-
vated by blocked nerve contracted. The position of the 

needle tip was optimal to inject local anesthetics when 
the corresponding muscles stopped contracting at 
a current of 0.3–0.4mA. Each nerve was blocked with 
0.375% ropivacaine 20mL or equal volume saline. Local 
anesthetics were observed spreading around the nerves 
under ultrasound to ensure the safety of nerve blocking.

For anesthesia induction, etomidate at 0.2–0.3mg/kg, 
sufentanil at 0.2–0.5µg/kg, and cis-atracurium at 0.15– 
0.3mg/kg were injected, followed by laryngeal mask airway 
insertion and mechanical ventilation. Mechanical ventilation 
parameters are set to maintain the pressure of end-tidal 
carbon dioxide (PETCO2) at 35–45mmHg and SpO2 at 99– 
100%. Intravenous-inhalation balanced anesthesia (propofol 
and 0.5–0.7 MAC sevoflurane for avoiding intraoperative 
awareness) was used to maintain BIS at 40–60 during the 
whole operation. According to multimodal analgesia proto-
col, they were treated with 50mg flurbiprofen for preemp-
tive analgesia 10 minutes before surgery as well as 50mg 
flurbiprofen for preventive analgesia when articular closure. 
To prevent postoperative nausea and vomiting (PONV), 
10mg metoclopramide was administered intravenously 30 
minutes before the end of surgery.

In addition, a loading dose of 0.6µg/kg DEX (4µg/mL) 
was pumped intravenously for 15 minutes before the skin 
was incised, followed by 0.2–0.4µg/(kg. h) maintenance 
until articular closure in DF group and i.v. equal volume 
saline in the SF group.

Intraoperative hypertension was defined as an increase 
in systolic blood pressure (SBP) >20% from preoperative 
values and/or SBP>160mmHg and intraoperative hypoten-
sion was defined as a decrease in SBP>20% from preo-
perative values and/or SBP<90mmHg. Patients with 
intraoperative hypertension were treated with sufentanil 
5–10µg and the adjustment of propofol dosage to target 
BIS, then given nicardipine 0.2–0.3mg in a single static 
push as needed; patients with intraoperative hypotension 
were treated with rapid fluid infusion and immediately 
within an infusion of ephedrine or phenylephrine by 
bolus. When patients’ heart rate (HR) <50 bpm, 0.2– 
0.5mg atropine was given by intravenous bolus and 
repeated if necessary.

Three experienced orthopedic surgeons performed all 
surgeries using a standardized medial parapatellar approach 
in a bloodless field using a thigh tourniquet. All patients 
were given antibiotics intravenously 30 minutes before sur-
gery and given 1.0 g tranexamic acid intravenously intrao-
peratively. There was no local infiltration analgesia. All 
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patients received a subcutaneous injection of 4100 IU low 
molecular heparin every day from the day after surgery.

Analgesia Scheme
All patients in both groups were treated with 50mg flurbi-
profen for preemptive analgesia before the surgery, as well 
as 50mg flurbiprofen for preventive analgesia when articu-
lar closure. In the post-anesthesia care unit (PACU), 5– 
10µg sufentanil was given intravenously as rescue analge-
sia. In the ward, postoperative analgesia was achieved with 
scheduled oral celecoxib 200mg every 12 hours. Patients 
received additional oral oxycodone (10mg), intramuscular 
injection of tramadol (100mg), or diclofenac sodium and 
lidocaine (2mL) as rescue analgesia when pain VAS scores 
>3/10. The nurse assessed the intensity of pain every 6 
hours. The type of remedial analgesics is based on the 
request of patients.

Primary and Secondary Outcomes
The primary outcome was the pain VAS score during 
activities at postoperative 24 hours. The dose of sufen-
tanil; the proportion of patients treated with vasoactive 
drug; the maintenance dose of propofol; the duration of 
analgesia (the duration from the completion of PNB to 
the first postoperative rescue analgesia); the dose of 
rescue analgesia up to 48 hours; pain VAS scores during 
rest at postoperative 6h, 12h, 24h, 48h; pain VAS scores 
during activities at postoperative 12h, 24h, 48h; the 
maximum pain VAS score; the proportion of patients 
without postoperative additional analgesia in the first 
48 hours; the occurrence rate of PONV and postoperative 
delirium (POD); the number of tourniquet-induced 
hypertension (TIH); the first time to walk with 
a walker; and the length of hospital stay (LOHS) were 
the secondary outcomes. TIH was defined as SBP higher 
than 160mmHg lasting for 3 min at 20 min after tourni-
quet inflation.

Statistical Analysis
Statistical analysis of the data was performed using the 
Statistical Package for the Social Sciences (SPSS), V 25.0. 
All quantitative data were tested for normality by Shapiro– 
Wilk test of SPSS software. The quantitative data were 
expressed as mean ± standard deviation (SD) or median 
(interquartile range, IQR) according to their distribution. 
The data, normally distributed, were assessed by an inde-
pendent two-sample t-test while other quantitative data 
were analyzed by the Mann–Whitney U-test. The 

qualitative data were analyzed using Chi-square (χ2) 
tests. The time of the first rescue analgesia was analyzed 
by Kaplan–Meier survival analysis and compared between 
groups with the Log rank test. All tests were performed at 
the bilateral 5% level.

In the pre-experiment, the mean of pain VAS score 
during activities at postoperative 24 hours is 4.3 in the 
DF group and 4.0 in the SF group, and the SD is 1.34 in 
the DF group and 1.25 in the SF group. When α is 0.05, 
1-β is 0.8, and the non-inferiority margin is 4 * 30%, the 
sample size calculated by PASS 11 software was 27 
patients in each group. A 30% difference was selected as 
this would certainly represent the clinical significance and 
potentially demonstrate equivalence between the two types 
of anesthesia regime. Considering accident factors, a total 
of 88 participants were included.

Results
We screened 108 patients initially and a total of 88 patients 
were enrolled in the study (Figure 1). One patient devel-
oped cerebral infarction after surgery and was sent to the 
ICU. Finally, data from 87 patients were analyzed.

Demographic characteristics were similar between the 
two groups (Table 1). The duration of tourniquet time 
between groups was 57.5 (42.8–71.0) min vs 55.0 (42.0– 
71.0) min (P=0.878), and the duration of surgery was 72.0 
(63.0–78.8) min vs 70.0 (63.0–76.0) min (P=0.414).

As shown in Table 2, postoperative pain VAS scores 
during activities in postoperative 24 hours were compar-
able between the two groups. Further, pain VAS scores in 
other time points and the maximum pain VAS score during 
the first 48 hours were similar between treatment groups.

The mean duration of analgesia for patients with rescue 
analgesic requests was similar between the two groups: 
25.4 ± 6.3 hours in the DF group vs 24.8 ± 6.4 hours in the 
SF group (two-sample t-test, P=0.738). Using Kaplan– 
Meier survival analysis, the duration of analgesia for 
patients without remedial analgesia was calculated as 48 
hours and the duration of analgesia was also comparable 
between groups (Figure 2, Log rank test: P=0.844).

The total dose of intraoperative sufentanil (P=0.355) 
and the amount of propofol during anesthesia maintenance 
(P=0.741) was similar between groups (Table 3). The 
proportion of patients without rescue analgesic requests 
up to postoperative 48 hours was similar (P=0.896). 
Moreover, the dosage of rescue analgesics was comparable 
(P>0.05). The proportion of nicardipine in the DF group 
was higher than that in the SF group, but there was no 
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statistically significant difference (31.8% vs 18.6%, 
respectively; P=0.156). While patients in the SF group 
were more likely to receive treatment with ephedrine 
(P=0.001). The likelihood of treatment with atropine was 
similar in both groups.

The time to extubate in the DF group was longer than 
in the SF group (P<0.05), though the duration of PACU 
was comparable (Table 4). The incidence rate of POD, 
PONV, and TIH were comparable (P>0.05 for all 

comparisons). The first time to get out of bed and walk 
with the help of a walker and the LOHS were similar 
between groups.

Discussion
The administration of DEX combined with FNB provided 
analgesia equivalent to SNB combined with FNB in 
patients undergoing TKA during the first 24 hours after 
surgery. The results show that the total dose of 

Figure 1 The flowchart. 
Abbreviations: DF, dexmedetomidine combined with femoral nerve block; SF, sciatic nerve combined with femoral nerve block.
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intraoperative sufentanil, the first time to rescue analgesia, 
the proportion of patients without rescue analgesic request, 
and pain VAS scores were similar between the treatment 
groups. These results were supported by the previous 
studies that have demonstrated the analgesic effect of 
DEX.11–13,15–17 However, many previous studies com-
pared DEX to placebo or propofol. Chan et al15 have 
illustrated that an intraoperative infusion of DEX for seda-
tion in patients receiving spinal anesthesia can decrease 
the use of morphine in the first 24 hours and produce 
postoperative analgesic effects following TKA. 
Therefore, the extent to which DEX alleviates pain is not 
clear.

Despite a functioning FNB, TKA continues to be asso-
ciated with moderate-to-severe postoperative pain in the 
majority of patients.1 A meta-analysis of 170 RCTs suggests 
that the combination of FNB and SNB appears to be the 
overall best approach in TKA,18 and available evidence sup-
ports the analgesic effect of adding SNB to FNB following 
TKA.1,19,20 However, the anterior sciatic nerve is more prone 
to damage because of its deep location and unclear muscular 
layers in elderly obese patients, and permanent sciatic nerve 
injury after sciatic nerve block has been previously reported.7 

Meanwhile, it has also been reported that the incidence of 
common peroneal nerve injury for its anatomical location 
ranges from 0.3% to 4% after TKA.9 This situation often 
leads to unnecessary disputes with surgeons because the com-
mon peroneal nerve could be easily damaged by surgical 
procedures for TKA. Based on the above, we compared the 
analgesic effect between DEX and SNB.

Our results show that the administration of DEX 
combined with FNB blunts the intensity of postoperative 
pain and the doses of postoperative remedial analgesic to 
an extent comparable to combined SNB with FNB. DEX, 
as an important component of multimodal analgesia, can 
attenuate perioperative stress and inflammation induced 
by surgical trauma, protect the immune function, exhibit 
multifaceted protective effects, and may improve the 
clinical outcomes of surgical patients.10 It has been sug-
gested that DEX could also reduce ischemia-reperfusion 
injury markers21 and the incidence of TIH.22 A meta- 
analysis reported DEX administration leads to lower 
postoperative pain and reduced opioid consumption.16 

Table 1 Demographic Characteristics and Operation Details

DF Group SF Group P value
n=44 n=43

Age (years) 66.9±6.2 65.3±6.4 0.241

Sex (male/female) 13/31 11/32 0.679

Height (cm) 156.5 (153.3–161.5) 159.0 (155.0–163.0) 0.251
Weight (kg) 65.6±10.8 64.0±9.6 0.472

BMI (kg.m−2) 25.8(22.4–29.8) 24.2(22.5–27.7) 0.432

ASA (II/III) 37/7 34/9 0.546
Complication (Y/N)

Hypertension 22/22 19/24 0.587

Diabetes 3/41 5/38 0.685
Tourniquet time (min) 57.5 (42.8–71.0) 55.0 (42.0–71.0) 0.878

Surgery time (min) 72.0 (63.0–78.8) 70.0 (63.0–76.0) 0.414

Note: Values are expressed as mean ± SD, median (IQR), or number. 
Abbreviations: BMI, body mass index; ASA, American Society of Anesthesiologists; DF, dexmedetomidine combined with femoral nerve block; SF, sciatic nerve combined 
with the femoral nerve block.

Table 2 Postoperative VAS Pain Scores

DF 
Group

SF 
Group

P value

n=44 n=43

VAS at rest

At H6 0 (0–0) 0 (0–0) 0.628
At H12 0 (0–0) 0 (0–0) 0.851

At H24 2 (1–2) 2 (1–3) 0.350

At H48 1 (0–1.75) 1 (1–2) 0.097
VAS during activities

At H12 1 (1–1) 1 (1–1) 0.935

At H24 3 (3–4) 3 (3–6) 0.631
At H48 3 (2–3) 3 (3–5) 0.061

Max during the first 48 

hours

5 (3–6) 6 (3–7) 0.436

Note: Values are expressed as median (IQR). 
Abbreviations: H6, 6 hours after surgery; VAS, visual analog score.
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In clinical, DEX was administrated in a wide range of 
doses and the analgesic effect of DEX may vary with the 
dose of DEX. The loading dose of DEX in our study was 
the same as Li et al14 which suggests that intraoperative 
DEX in conjunction with general anesthesia could 
decrease stress responses similar to epidural combined 
with general anesthesia. We assumed that favorable 
demulcent results in the DF group were due to inhibition 
of stress, anti-inflammatory effects, and a decrease of 
ischemia-reperfusion injury of DEX. It has also been 
reported that systemic DEX could prolong the duration 
of analgesia.23,24 Additional sciatic nerve block could 
prolong the duration of analgesia for relieving postopera-
tive pain. In our study, the duration of analgesia between 
the two groups was similar. However, the time range of 
remedial analgesia is wide, and a considerable 

proportion of patients did not require any rescue analge-
sia. Thus, Kaplan–Meier survival analysis was used on 
account of the censored values. In general, the analgesic 
effect was similar between the two groups.

Further, the total dose of sufentanil during surgery and 
the amount of propofol during anesthesia maintenance were 
similar between groups. Previous RCTs suggested that DEX 
could decrease the dose of sedatives and analgesics,25 as 
well as SNB. Thus, we suggest that DEX could decrease the 
dose of narcotics to the same extent as SNB. Our data 
showed that patients receiving the infusion of DEX were 
less likely to need treatment of ephedrine. Theoretically, it 
may due to transient hypertension of DEX administration26 

especially during skin preparation, which is extremely ben-
eficial to the elderly with fragile heart and brain functions.

Our data showed that the time to extubate in the DF 
group was prolonged compared to that in the SF group, 
which was not seen in Li et al’s study.14 However, the 
average age of participants in the current study compared 
to the previous study was 66.9 years versus 56.5 years. Five 
participants developing POD were observed in both groups, 
similar to Wang et al’s study,27 which recorded observing 
6–41% of total joint arthroplasty patients showing delirium. 
The incidence rate of POD, PONV, and TIH was compar-
able between the two treatment groups in our study. 
A meta-analysis shows that DEX may reduce the incidence 
of POD,28 and PNB may lower the incidence of postopera-
tive acute confusional syndrome.29 Our results indicate 
additional DEX or SNB lower similar incidence of POD.

According to an analysis of population-based data, 
approximately only one-fifth of patients undergoing TKA 

Table 3 The Details of Perioperative Medication

DF Group SF Group P value
n=44 n=43

Intraoperative medication

Total dose of sufentanil (µg) 25 (20–30) 25 (20–30) 0.355
Maintenance dose of propofol (mg) 367.0 (329.5–450.8) 362.0 (322.0–436.0) 0.741

Nicardipine,n(%) 14(31.8) 8(18.6) 0.156

Ephedrine, n(%) 4(9.1) 19(44.2) 0.001
Phenylephrine, n(%) 4(9.1) 4(9.3) 1.000

Atropine, n(%) 4(9.1) 2(4.7) 0.694

Rescue analgesia up to 48 hours
Patients without rescue analgesia, n 18(40.9) 17(39.5) 0.896

Diclofenac sodium lidocaine (mL) 0 (0–2) 0 (0–2) 0.764

Oxycodone (mg) 0 (0–0) 0 (0–30) 0.307
Tramadol (mg) 0 (0–0) 0 (0–0) 0.987

Note: Values are expressed as median (IQR) or number (%).

Figure 2 Kaplan–Meier survival plot for the duration of analgesia. Log rank test 
(P=0.844). 
Abbreviations: DF, dexmedetomidine combined with femoral nerve block; SF, 
sciatic nerve combined with a femoral nerve block.
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received a neuraxial anesthetic.4 Based on the available 
evidence, a multimodal approach is recommended in 
TKA.30 Considering the anesthesia method commonly 
used in our hospital, we used GA combined with multi-
modal analgesia in this study.

Compared with total intravenous anesthesia (TIVA), 
anesthesia methods combined with intravenous and 
inhaled anesthesia (CIIA) can significantly lower the risk 
of intraoperative awareness and postoperative cognitive 
dysfunction.31 Previous studies suggested that maintaining 
the sevoflurane concentration (0.7MAC) using end-tidal 
sevoflurane could lower the possibility of awareness.32,33 

Thus, we chose the combination of intravenous and 
inhaled anesthesia intraoperatively.

There are some limitations to the study. First, the 
dosage of DEX in the current study is certain and it is 
not shown how the different doses of DEX affect the 
results of the study. Second, our study lacks the details 
of functional recovery after surgery and the long-term 
consequences, which is a defect. Overall, further studies 
are needed to address these issues.

Conclusion
In summary, the administration of DEX could relieve 
postoperative pain to an extent comparable to SNB when 
combined with FNB in TKA under GA, without the poten-
tial risk of injury to the sciatic nerve. Further studies are 
required to see whether DEX combined with FNB influ-
ences the long-term quality of life.
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