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and intravenous infusion on subarachnoid
blockade during knee arthroscopy procedures:
a randomized controlled trial
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Abstract

Background Comparison of whether intrathecal dexmedetomidine prolongs spinal anesthesia-associated sensori-
motor blockade more than intravenous infusion during knee arthroscopy procedures performed under subarachnoid
blockade.

Methods Ninety patients aged 18-75 years, ASA class I-ll, who underwent knee arthroscopy between October 2022
and April 2023 were randomized into intrathecal ~ intravenous and control groups.Subjects received three modes

of administration: an intrathecal group (2 ml of 1% ropivacaine+ 1 ml of 5 ug dexmedetomidine, along with intrave-
nous saline infusion), an intravenous group (intrathecal 2 ml of 1% ropivacaine+ 1 ml of 0.9% saline, with dexmedeto-
midine pumped intravenously at a dose of 0.5 ug/kg/h), and a control group (intrathecal 2 ml of 1% ropivacaine + 1 ml
of 0.9% saline, along with intravenous saline infusion). Total analgesic duration, duration of sensory and motor
blockade, Ramsay sedation score, Visual Analogue Score (VAS) at different postoperative time points, and occurrence
of adverse effects were recorded.

Results The total analgesia duration was significantly longer in the intrathecal group than in the intravenous

and control groups (352.13+51.70 min VS 273.47 £62.57 min VS 241.41+59.22 min, P<0.001).The onset of sensory
block was shorter in the intrathecal group than in the intravenous and control groups (4 [3-4Imin VS 5 [4-5]min VS

5 [4-5]min; P<0.001);the onset of motor block was shorter in the intrathecal group than in the intravenous group
and the control group (5 [4-5]min VS 5 [5-6]min VS 6[5.5-7]min; P<0.001).Sedation scores were higher in the intrave-
nous group than in the intrathecal and control groups (P<0.001). At 5 h postoperatively, the VAS score in the intrathe-
cal group was lower than that in the intravenous and control groups (P<0.001). At 24 h postoperatively, the VAS score
in the intrathecal group was lower than that in the control group (P<0.001). In addition, the incidence of bradycardia
was significantly higher in the intravenous group than in the intrathecal and control groups (30%, 6.5%, and 3.4%,
respectively; P=0.018, P=0.007).
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Conclusions Intrathecal administration of dexmedetomidine did prolong the total analgesia duration, as well
as accelerate the onset of sensory-motor blockade compared with intravenous infusion, and did not result in any
hemodynamic instability or other adverse events at the doses studied.

Trial registration This single-center, prospective, RCT has completed the registration of the Chinese Clinical Trial
Center at 26/09/2023 with the registration number ChiCTR2300076170.
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Introduction

Osteoarthritis of the knee and degenerative meniscus
are common in the general population, their prevalence
increases with age and they are a common cause of pain
and disability [1]. Arthroscopic surgery is undoubtedly
the mainstay of treatment for meniscal, ligament and
cartilage injuries in sports medicine [2]. Analgesia is an
important part of knee arthroscopy surgery [3]. As one
of the most common anesthetic techniques, subarach-
noid block can be used as the anesthetic of choice for
lower extremity surgery such as knee arthroscopy, both
for surgical needs and patient comfort. Due to the short
duration of knee arthroscopy and the disadvantages of
epidural catheter insertion such as catheter migration,
breakage, infection, and inadvertent entry into blood ves-
sels and the subarachnoid space [4], many techniques
have been proposed to prolong the duration of anesthe-
sia, such as the administration of drugs intravenously
or the addition of local anesthetic adjuvants [5]. Local
anesthetic adjuvants have been clinically explored by
many anesthesiologists for their ability to provide good
perioperative analgesia and reduce local anesthetic con-
centrations, and more and more clinical studies on local
anesthetic drug adjuvants, both opioid and non-opioid,
have emerged. Dexmedetomidine is difficult to ignore
by clinical researchers as an a2-adrenergic receptor ago-
nist with benefits such as sedation and analgesia. Several
meta-analyses [5, 6] have shown that intrathecal dexme-
detomidine shortens the time to onset of sensory-motor
blockade and prolongs the duration of sensory and motor
blockade, but with little hemodynamic alteration. Thus
dexmedetomidine shows superior potential as an adju-
vant to local anesthetics. In addition, it has also been sug-
gested [7-9] that intraoperative intravenous infusion of
dexmedetomidine can reduce postoperative opioid anal-
gesic dosage and decrease the risk of postoperative stress
and postawakening adverse events. The advantages and
disadvantages of these two different routes of administra-
tion are controversial. The primary objective of this study
was to assess the effect of intrathecal dexmedetomidine
versus intravenous dexmedetomidine infusion on the
total duration of analgesia in patients undergoing suba-
rachnoid blockade during knee arthroscopy procedures.
The secondary objective was to assess the differences

between the different routes of administration on the
onset of sensory and motor blockade and on intraop-
erative and postoperative Ramsay sedation scores and
complications.

Methods

The study was approved by the Research Ethics Commit-
tee of the Affiliated Hospital of Binzhou Medical College
(Approval No. KYLL-2022-84, May 11, 2022), and all
study subjects signed a written informed consent form,
and the trial was registered with the Chinese Clinical
Trial Registry (ChiCTR) (www. chictr.org.cn) with regis-
tration number ChiCTR2300076170.

Inclusion criteria

Patients aged 18-75 years with ASA classification
I-II who underwent knee arthroscopy between Sep-
tember 2022 and August 2023 at our institution were
selected. Exclusion criteria were obesity (body mass
index [BMI]>30 kg/m?), contraindications to subarach-
noid block, history of allergy to local anesthetics or dex-
medetomidine, prolonged use of analgesic or sedative
medications, bradycardia, failure of block, or refusal to
undergo subarachnoid block. Using the G*Power soft-
ware, the Effect size f was set to 0.35, We estimated that
a sample size of 28 per group would provide 80% efficacy
(2 <0.05) to test for differences in duration of analgesia
between the three groups.

Study protocol

Patients were fasted for at least 8 h preoperatively, no
other medications were given, and all patients were
admitted to the operating room with open peripheral
venous access and 10 ml/kg/hr of lactated Ringer’s solu-
tion. Basic monitors were attached to the patient includ-
ing pulse oximetry, ECG and NIBP. Oxygen was supplied
to the patient via an oxygen mask,set at 4L/min. Patients
were first randomized into intrathecal, intravenous, and
control groups using computer-generated random num-
ber software. Where the anesthesiologist was unaware
of the group assignment and the patient was unaware
of the drug regimen received. A researcher who was not
involved in subsequent anesthesia operations and data
collection prepared the experimental solutions according
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to group assignment. The experimental reserve volume
of the intrathecal group: dilute one unit of dexmedeto-
midine (specification: 2 mL, 200ug) to 40 ml, and extract
1 ml is 5ug; the experimental reserve volume of the
intravenous group: take one unit of dexmedetomidine
and dilute it to 50 ml, and install the syringe containing
50 ml of dexmedetomidine to a micro syringe pump, and
infuse it at the speed of 0.5 pg/kg/h; regard the infused
saline of the blank group as dexmedetomidine, and also
infuse it according to the same speed, and convert it to
ML, which is 0.125 ml/kg/h, which can achieve the same
infusion volume as intravenous infusion of dexmedeto-
midine. In the intrathecal group, 2.0 ml (1%, 10 mg/ml)
of ropivacaine+1.0 ml (5 pug/ml) of dexmedetomidine
was added to the local anesthetic solution pushed into
the subarachnoid space, and the same infusion volume
of saline as that of intravenous dexmedetomidine was
infused intravenously while pushing in the local anes-
thetic solution, and the pumping was stopped at the
beginning of the suture. In the intravenous group, 2.0 ml
(1%, 10 mg/ml) of ropivacaine + 1.0 ml of 0.9% saline was
added to the local anesthetic solution pushed into the
subarachnoid space, while dexmedetomidine was infused
intravenously at a rate of 0.5 pg/kg/h until the infusion
was stopped at the beginning of the suture; In the con-
trol group, 2.0 ml (1%, 10 mg/ml) of ropivacaine + 1.0 ml
of 0.9% saline was added to the local anesthetic solution
pushed into the subarachnoid space, and the same infu-
sion volume of saline as that of intravenous dexmedeto-
midine was infused intravenously at the same time as
local anesthetic solution was pushed in, and the pump-
ing was discontinued at the beginning of the suture. All
patients underwent subarachnoid block in lateral posi-
tion under aseptic precautions. It was performed with a
25G Quincke needle via a median approach in the L3-L4
gap using a standard midline approach. After clear cer-
ebrospinal fluid was observed, 3 ml of configured local
anesthetic solution was injected into the subarachnoid
space at a rate of 0.1 ml/s, and the time of the end of the
push of lumbar anesthetic solution was recorded. Then,
the patient took the supine position. The degree of sen-
sory block was assessed by using the pinprick technique
every 1 min after the subarachnoid block to evaluate the
sensory block until the time was recorded when the T10
level was reached, and the degree of motor block was
assessed by using the modified Bromage scale, which was
assessed every 1 min after the subarachnoid block (0=no
motor nerve block; 1 =unable to lift the leg; 2=unable to
bend the knee; 3=unable to bend the ankle) until Bro-
mage 3 was reached when time was recorded. The first
monitoring of blood pressure and heart rate was the
average of three consecutive measurements taken in the
supine position when the patient arrived in the operating

Page 3 of 9

room and was defined as the baseline values.The second
recording started with the local anesthetic pushed into
the subarachnoid space, and systolic, diastolic and mean
arterial pressures, heart rate and pulse oximetry were
recorded, and thereafter at five-minute intervals until the
end of the procedure.

Ramsay sedation scores were recorded at one-hour
intervals until one hour postoperatively (1: patient anx-
ious and restless; 2: patient cooperative, oriented, and
quiet; 3: patient responsive to commands; 4: responsive
to a light snap of the eyebrows or a loud auditory stim-
uli; 5: unresponsive to light brow snapping or loud audi-
tory stimuli; and 6: no response), side effects such as
bradycardia, hypotension, nausea, vomiting, and hypox-
emia (SpO2<90%) were documented and appropriately
managed. Hypotension was defined as SBP <90 mmHg
or>30% decrease from baseline, and bradycardia was
defined as HR<50 beats/min. Hypotension was man-
aged appropriately according to the situation, with 3 mg
of ephedrine given intravenously if necessary, 0.4 mg of
atropine given intravenously if necessary in the presence
of bradycardia, and antiemetic ondansetron and oxygena-
tion given appropriately in the presence of intraoperative
nausea and vomiting, as well as hypoxemia. Postopera-
tive pain scores were assessed using a Visual Analogue
Scale (0=no pain; 10=worst pain) at 1 h, 5 h, and 24 h
postoperatively. All patients were given an intravenous
self-controlled analgesic pump (PCA): 1.5 ug/kg sufenta-
nil plus saline configured to a total of 100 ml, with a first
infusion of 0, a background infusion rate of 2 ml, and a
lock-in time of 15 min; the time at which the subject first
felt a painful stimulus to turn on the analgesic pump was
recorded, and the total analgesic duration was defined
as the time from the beginning of the end of the push of
local anesthetic solution to the time of switching on the
analgesic pump.

Statistical analysis

All data were statistically analyzed using IBM SPSS Sta-
tistics for Mac version 27, firstly, the Shapiro—Wilk test
was used to test the normal distribution of the continu-
ous variables in the quantitative data, and the variables
conforming to the normal distribution were expressed as
the mean + standard deviation, and if they did not con-
form to the normal distribution, they were expressed as
the median (Quartile spacing), and qualitative data were
expressed as numbers (proportions). Comparisons of
continuous variables in quantitative data were analyzed
using one-way ANOVA or Kruskal-Wallis test, and cat-
egorical data were analyzed using the x2 test or Fisher
exact test using Bonferroni-corrected significance levels
for two-by-two comparisons. p <0.05 was considered sta-
tistically different.
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Results

Considering the loss of visits, a total of 101 patients were
recruited, of which 6 did not meet the inclusion criteria
for this study and 5 refused to participate in this study.
Finally, 90 patients were included in this study and final
analysis was performed, of which a total of 31 were
included in the intrathecal group, 30 in the pump injec-
tion group, and 29 in the blank group (Fig. 1).

Demographic data are shown in Table 1.

The differences in demographic data, duration of sur-
gery, and type of surgery among the three groups were
not statistically significant (P> 0.05).

The main result was the total analgesic time between
the three groups as shown in Fig. 2, the analge-
sic time in the intrathecal group (352.13+51.70)
min was significantly longer than that in the intrave-
nous group (273.47 +62.57)min and the control group
(241.41 £59.22)min; P<0.001. There was no statistical
significance in the difference between the intravenous
group and the control group, P=0.109 (Table 2).

In addition, according to the Kruskal-Wallis test,
the time required to reach the T10 sensory block plane
was shorter in the intrathecal group (4 [3, 4] min) than
in the intravenous group (5 [4, 5] min) and in the con-
trol group (5 [4, 5] min); P<0.001. The time required
to reach the Bromage 3 in the intrathecal group (5 [4,
5] min) was shorter than that in the intravenous group
(5 [5, 6] min) and in the control group (6 [5.5-7] min);
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P<0.001. Among them, there was no statistically sig-
nificant difference between the intravenous and control
groups for the time to reach the level of T10 sensory
block and the time to reach Bromage 3 (P=1.0; P=0.384)
(Table 2).

Sedation scores are shown in Fig. 3, Ramsay sedation
scores were higher in the intravenous group than in the
intrathecal group and the control group at 1 h, 2 h after
anesthesia and 1 h after surgery, and the difference was
statistically significant (P<0.001), whereas there was no
statistically significant difference between the intrathe-
cal group and the control group at any of the three time
points (P=0.75,P=1.0,,=1.0) (Table 2).

Pain scores are shown in Fig. 4, and there was no
statistical difference in VAS scores among the three
groups at 1 h postoperatively (P=0.093). At 5 h postop-
eratively, the VAS scores of the intrathecal group were
lower than those of the intravenous group and the con-
trol group, and the difference was statistically significant
(P<0.001). At 24 h postoperatively, the VAS scores of
the intrathecal group were lower than those of the con-
trol group (P<0.001), and the difference in analgesic
scores between the intrathecal group and the intrave-
nous group was not statistically significant (P=0.066).
Among them, there was no statistically significant differ-
ence between the VAS scores of the intravenous group
and the control group at 5 and 24 h after the operation
(P=0.681,P=0.181).

Enrollment

Assessed for eligibility(n=101)

Excluded(n=11)

Not meeting inclusion criteria (n=6)
Declined to paiticipate (n=5)

Randomized (n=90)

\

\

Allocated to the intrathecal
group (n=31)

Allocated to the intravenous
group (n=30)

Allocated to the control group
(n=29)

Lost to follow-up (n=0)

Lost to follow-up (n=0)

Lost to follow-up (n=0)

\

\

Analysed (n=31)
Excluded from analysis
(n=0)

Analysed (n=30)
Excluded from analysis (n=0)

Analysed (n=29)
Excluded from analysis (n=0)

Fig. 1 Flow diagram of study
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Table 1 Demographic and perioperative characteristics
intrathecal group(n=31) intravenous group(n=30) control group(n=29) P

Agelyears) 489+1233 50.73+15.12 494541268 0862""*
Height(cm) 165.87+10.79 165.23+8.85 165.72+8.88 0.964""#
Weight(kg) 69(59-82) 70(65-75) 73(65-79) 0445
BMI(kg/m?) 25254290 2590+2.88 26.16+298 046"
male n (%) 14(45.16) 10(33.33) 15(51.72) 0351""#
ASA grade n (%) 0636""*

1 22(70.97) 18(60.00) 18(62.07)

2 9(29.03) 12(40.00) 11(37.93)
Baseline heart rate(times/min) 7429+9.10 77.20+11.41 736941191 0413""#
Baseline MAP(mmHg) 100324848 103.08+13.26 106.09+11.83 0.15"7#
Duration of surgery(min) 70(46-105) 77(47.75-104.25) 59(41-110) 0813""*#
Type of surgery 0.754"#

Meniscus plasty 23 23 25

Cyst removal 3 1 0

Anterior cruciate ligament recon- 4 5 3

struction
Synoviectomy

1

1

Data are expressed as mean + SD, median (interquartile range), or number of the patients(proportion)

Abbreviations: BMI, body mass index; ASA, american society of anesthesiologist; HR, heart rate; MAP, mean arterial pressure

" intrathecal group versus intravenous group

“intrathecal group versus control group

#intravenous group versus control group

P<0.05 considered as significant

Duration of analgesia (minutes)

600 -

400 -

200 -

Fdkok

ns

intrathecal group

ey

)
"

intravenous group

control group

Fig. 2 Total analgesic time between the three groups. Data are presented as bar graphs with mean (height of bar), mean + standard deviation

(top and bottom solid lines), and duration of analgesia for individual samples (solid dots). *** indicates P<0.001; ns means the difference

is not statistically significant
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Table 2 Sensory-motor block characteristics, analgesia and sedation between the three groups

intrathecal group(n=31) intravenous control group(n=29) P
group(n=30)

Time to reach T10 sensory block(min) 4(3-4) 5(4-5) 5(4-5) <0.001",<0.0017,1.0"
Time to reach Bromage3(min) 5(4-5) 5(5-6) 6(5.5-7) <0.001",<0.0017,0.384*
Total analgesic time(min) 352.13%51.70 2734746257 2414145922 <0.001",<0.0017,0.109*
Ramsay sedation score

1 h after anesthesia 2(2-2) 3(3-3) 2(2- <0001%0.75",<0001*

2 h after anesthesia 2(2-2) 2.25(2-3) 202- <0.001°1.07,<0001"

1 h after surgery 2(2-2) 2(2-3) 2(2-2) <0.0011.0",<0.001"
Visual Analogue Scale

1 h after surgery 0(0-0) 0(0-0) 0(0-0) 0.093

5 h after surgery 1(0-2) 2.25(2-3) 3(2-3.25) <0.001",<0.0017,0681*

24 h after surgery 2(1-2) 2(2-3) 3(2-3) 0.066",<0.0017,0.181%

" intrathecal group versus intravenous group
" intrathecal group versus control group
#intravenous group versus control group
P<0.05 considered as significant

5

]
=
S 4
w L} L]
g
.g 3
< 5 . o
B T Q
s 290 T T
>
<
a 1
<
& o

1 hour after 2 hours after

anesthesia anesthesia

[ intrathecal group
[ intravenous group

C—1 control group

1 hour after
surgery

Fig. 3 Ramsay sedation scores at 1 h after anesthesia, 2 h after anesthesia, and 1 h postoperatively between the three groups. Data are presented
in box plots with ranges (top and bottom solid lines), interquartile spacing (boxes), medians (middle solid line), and outliers (solid dots)

No patient experienced hypotension SBP <90 mmHg
or>30% decrease from baseline throughout the pro-
cedure. Bradycardia occurred in 9 patients in the
intravenous group, 2 in the intrathecal group, and
1 in the control group, with rates of 30%, 6.5%, and
3.4%, respectively, a statistically significant difference
(P=0.018,,=0.007), and no patient was treated with
atropine. Only two cases of hypoxemia were observed
in the intravenous group, and the difference between
the three groups was not statistically significant
(P=0.21). In terms of nausea and vomiting, there was
no significant difference between the groups (Table 3).

Discussion

In this trial, we conducted a study to determine what
type of dexmedetomidine application is more effective
in prolonging the total duration of analgesia during knee
arthroscopy, thereby eliminating the possible complica-
tions associated with epidural catheter insertion as well
as minimizing the physiological and psychological effects
of the procedure on the patient and improving patient
satisfaction. In this study, we designed a control group to
compare intrathecal versus intravenous infusion, which
demonstrated the extent to which the duration of anal-
gesia was prolonged and the duration of sensory-motor



Liu et al. BMC Anesthesiology (2024) 24:16

Page 7 of 9

8 [ intrathecal group

)
T‘B [ intravenous group
9]
?0 g ’ 1 control group
S 4
<
= :
< 2
=}
N o
- 0

1 hour after 5 hoursafter 24 hours after

surgery surgery surgery

Fig. 4 Visual analog scale (VAS) at 1, 5 and 24 h postoperatively between the three groups

Table 3 Table adverse effects of anesthesia

intrathecal group(n=31)

intravenous group(n =30)

control group(n=29) P

Bradycardia 2 9
Hypotension

Nausea or vomiting 1 1
Hypoxaemia 0 2

1 0.018°,0.525",0.007*

*x g

" intrathecal group versus intravenous group
“intrathecal group versus control group
#intravenous group versus control group

P<0.05 considered as significant

block was shortened, as well as better reflecting the
perioperative hemodynamic changes. A Meta-study [10]
included 7 trials with a total of 364 patients eligible for
analysis and investigated the effect of intravenous dexme-
detomidine on spinal anesthesia compared to controls.
This Meta-results showed that intravenous dexmedeto-
midine prolonged the duration of sensory blockade and
delayed the time to the first request for analgesia after
spinal anesthesia in spinal anesthesia patients. However,
the results of our experiment confirmed that there was
no statistical difference in the duration of analgesia with
intravenous dexmedetomidine compared to the control
group, However, based purely on the results of the study,
it is clear that we can find that the duration of analgesia is
indeed prolonged by intravenous dexmedetomidine infu-
sion compared to the control group, which is not depend-
ent on statistical analysis and does tend to objectively
show some clinical benefit, on the contrary, if one relies
purely on statistical analysis, since the analysis of this
study was performed post hoc, the results here should be
considered exploratory and intended to provide guidance
for further deterministic studies. Therefore the choice of
two-by-two comparisons in one-way analysis of variance

(ANOVA) favored the use of the Bonferroni method,
which is more conservative than the LSD method and
did not yield statistically different outcome indicators.
We therefore hope that clinical investigators will think in
terms of the results of their studies and not be limited to
the conclusions drawn by statistical methods.

Regarding the onset of sensory-motor blockade, the
intrathecal group was significantly shorter than the
intravenous group, contrary to the results of some stud-
ies [11], and the difference between the intravenous
group and the control group was not significant, which
was related to the long onset of action of intravenously
administered dexmedetomidine, which is usually admin-
istered intravenously at 1.0 ug/kg of dexmedetomidine
as a loading dose over a 10-min period in most of the
experimental studies [7, 12], as it was reported [13], that
heart rate can decrease by 30% from baseline up to 30
beats/min after an initial dose of 0.5 pg/kg administered
over 10 min. The same high incidence of bradycardia was
seen in the pretest before the start of the present experi-
ment, and dexmedetomidine induced hemodynamic
changes, especially after the loading dose.Therefore, in
the present study, we did not set a loading dose, and only
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a maintenance dose of 0.5 pug/kg/h was set in this experi-
ment, and dexmedetomidine was pumped intravenously
during the push of local anesthetic solution from the
subarachnoid space until it was stopped at the beginning
of the suture, and therefore the lack of a loading dose
characterization may bias the time of onset of sensory-
motor block in the results of the study.Dexmedetomidine
is a highly selective and specific a2-adrenergic receptor
agonist.Hypotension and bradycardia are the most signif-
icant side effects of dexmedetomidine use; the results of
the present trial showed that intrathecal dexmedetomi-
dine did not increase the risk of hypotension and brady-
cardia. There was a greater reduction in heart rate in the
intravenous group during the procedure compared to
the control group, but no patient had received atropine;
furthermore, there were two cases of hypoxemia in the
intravenous group, and there was no statistical difference
between the three groups in this regard. The intrathecal
route appears to provide better postoperative analge-
sia, more stable hemodynamics, and fewer overall side
effects.

The results of this study showed that the seda-
tion scores at the three time points were significantly
higher in the intravenous group compared to the other
two groups, and the intrathecal group did not show
superior sedation scores to the intravenous group in
the postoperative period, which can be hypothesized
to be due to an inconsistency in the pathway of seda-
tion between the intrathecal route and the intrave-
nous route. Related studies have shown [14] that the
sedative effect of dexmedetomidine may be produced
by inhibiting the release of norepinephrine from the
hypothalamus of the brain, which ultimately leads to
a decrease in histamine release, resulting in a seda-
tive-hypnotic effect. The mechanism of analgesia for
intravenous and intrathecal administration of dexme-
detomidine seems to have different findings. Regarding
the analgesic mechanism of the intravenous route, it
has been suggested [15] that dexmedetomidine inhib-
its the release of norepinephrine through the activation
of a2-adrenergic receptors, which reduces the sympa-
thetic activity and produces analgesia; as for the anal-
gesic mechanism of intrathecal injection, it has been
suggested [16, 17] that the use of dexmedetomidine
produces analgesia through the reduction of activation
of ERK1/2 in the spinal cord by destructive solutions.
The main problem facing the widespread clinical use
of intrathecal dexmedetomidine is its potential neu-
rotoxicity, but the vast majority of animal and human
studies [18-20] have shown that intrathecal dexme-
detomidine does not produce any neurologic dysfunc-
tion. Intrathecal dexmedetomidine may be an effective
adjunct to a multimodal analgesic regimen for patients
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requiring subarachnoid blocks during knee arthros-
copy. Of course, many of these studies are still in their
preliminary stages, and the optimal intrathecal dose of
dexmedetomidine and its long-term effects on neuro-
logic function need to be explored in additional clinical
trials.

There are some limitations of this article, firstly, we
recorded the time when the patient first felt the pain
stimulus to turn on the analgesic pump, therefore the
total analgesic time is more dependent on the patient’s
subjective mood and there is no exact criterion, there-
fore a sufficiently large sample size is needed to elimi-
nate systematic errors, in addition some objective
indicators should be collected, for example, the stress
response to pain produces many mediators at the
molecular level, including inflammatory factors such
as interleukin cytokines;Secondly, any drug has its
safe dosage range, and the safe dosage ranges of differ-
ent routes of administration of the same drug are even
more different. Currently, the dose of intrathecal dex-
medetomidine in clinical trials is mostly 5 pg [21], and
this study did not set up any other dosage groups, fail-
ing to investigate whether the effect of dexmedetomi-
dine given in the intrathecal way on outcome indicators
was characterized by a dose-dependence.

In conclusion, intrathecal injection of 5 pg dexme-
detomidine as an adjunct to local anesthesia prolonged
total postoperative analgesia and shortened the onset of
sensory and motor blockade without any hemodynamic
instability or other adverse events.
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