creative
comimons

C O M O N S
& X EAlI-HI el Xl 2.0 Gigel=
Ol OtcHe =2 E 2= FR0l 86t AFSA
o Ol MHE=E= SN, HE, 8E, A, SH & &5 = AsLIC

XS Metok ELIChH

MNETEAl Fots BHEHNE HEAIGHHOF SLICH

Higel. M5t= 0 &

o Fot=, 0l MEZ2 THOIZE0ILE B2 H, 0l HAS0 B2 0|8
£ 2ok LIEFLH O OF 8 LICEH
o HEZXNZREH EX2 oItE O 0lelet xAdE=2 HEX EsLIT

AEAH OHE oISt Aeles 212 LWS0ll 26t g&
71 2f(Legal Code)E OloiotI| &H

olx2 0 Ed=t

Disclaimer =1

ction

Colle


http://creativecommons.org/licenses/by-nc-nd/2.0/kr/legalcode
http://creativecommons.org/licenses/by-nc-nd/2.0/kr/

HFutH stoll F& AA s We =l Aol A
dexmedetomidine®] ~E @2 ¥k A7 4

O~ <
A 2 F

o
>
of
fol
0

Effects of dexmedetomidine on stress hormone response,
hemodynamic stability and postoperative pain relief in
elderly patients undergoing total knee replacement

arthroplasty under spinal anesthesia

20144 8 ¥



Effects of dexmedetomidine on stress hormone response,
hemodynamic stability and postoperative pain relief in
elderly patients undergoing total knee replacement

arthroplasty under spinal anesthesia.

So Hui Yun, M.D.

(Supervised by professor Jong Cook Park)

June, 2014

Department of Anesthesiology and Pain Medicine
GRADUATE SCHOOL
JEJU NATIONAL UNIVERSITY



Effects of dexmedetomidine on stress hormone response,
hemodynamic stability and postoperative pain relief in
elderly patients undergoing total knee replacement

arthroplasty under spinal anesthesia.

So Hui Yun, M.D.
(Supervised by professor Jong Cook Park)

A thesis submitted in partial fulfillment of the requirement for the degree of Master of
Medicine [Department of Anesthesiology and Pain medicine]

June, 2014
This thesis has been examined and approved.

Doctoral Committee:

Professor Chairman

Professor

Professor

Professor

Professor

Department of Anesthesiology and Pain Medicine
GRADUATE SCHOOL
JEJU NATIONAL UNIVERSITY



Abstract

Background: The beneficial effects of dexmedetomidine (DEX) have not been extensively
investigated in elderly patients receiving spinal anesthesia. This study evaluated the effects
of intravenous DEX infusion on stress biomarkers, the hemodynamic response, and
postoperative analgesia in elderly patients undergoing total knee replacement arthroplasty

(TKRA).

Methods: We randomly allocated 45 adult American Society of Anesthesiologists(ASA)
classification I-1l patients undergoing elective TKRA under spinal anesthesia into 3 patient
groups (n = 15 each); group C patients underwent unilateral TKRA without DEX
administration, group D1 patients underwent unilateral TKRA with DEX administration, and
group D2 patients underwent bilateral TKRA with DEX administration. In groups D1 and
D2, DEX was initially infused at a concentration of 0.4 pg-kg™-h™ prior to anesthesia. After
that time, the dose was adjusted to maintain 3 points on the Ramsay sedation score.
Hemodynamic parameters were recorded intraoperatively at 5-min intervals. Serum
interleukin-6 (IL-6), cortisol, and glucose concentrations were measured preoperatively, and
at 6 and 24 h postoperatively. Postoperative patient satisfaction, pain scores, and analgesic

requirements were also assessed.

Results: The preoperative serum IL-6 levels were 1.0 + 1.0 pg/mL, 0.9 + 1.2 pg/mL, and 0.5
+ 0.8 pg/mL in group C, group D1, and group D2, respectively. The serum IL-6 level was
significantly lower in group D2 compared to in group C at 6 h (35.8 + 22.7 pg/mL vs. 52.5 +
23.5 pg/mL, respectively; p < 0.05) and 24 h (50.7 = 25.3 pg/mL vs. 84.1 + 32.2 pg/mL,
respectively; p < 0.05). Bradycardia occurred more frequently in groups D1 and D2
compared to group C (33.3% and 53.3% vs. 6.7%, respectively; p < 0.05). The number of

patients who required rescue analgesic drug was greater in group C than in groups D1 and

1



D2 at 6 h postoperatively (26.7% vs. 0% and 6.7%, respectively; p < 0.05). The patient
satisfaction score was higher in groups D1 and D2 than it was in group C (8.8 + 0.9 and 8.7

+ 1.7 vs. 7.7 £ 1.6, respectively; p < 0.05).

Conclusion: Perioperative intravenous DEX administration has a postoperative analgesic-
sparing effect and increases patient satisfaction without serious complications in elderly
patients undergoing TKRA under spinal anesthesia. In addition, long-term administration of

perioperative DEX was associated with a decreased postoperative serum IL-6 level.

Keywords: dexmedetomidine, stress response, hemodynamic response, analgesic effect.
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Materials and methods
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3. Anesthetic regimen
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Appendix 1. The evaluation quality of sedation was based on a six-point Ramsay sedation

score. */
Score Response
1 Anxious, agitated or restless or both
2 Cooperative, oriented, tranquil alert
3 Responding to commands only
4 Brisk response to light glabellar tap or loud auditory stimulus
5 Sluggish response to light glabellar tap or loud auditory stimulus
6 No response

5% Sl rHHol i B WHES WEAA 0%E A 105)5he]

A& fst ArHESF4d 3 A= fentanyl 10meg/kg, ketorolac 300mg3} &< oF A
= Ao] & 100 ml £%S W= basal infusion rate= 1.0 ml, bolus 1.0 ml, 2}o}-%-

(lockout) AJZHS 15702 whEo] AFstt. WEolAe= AZE55H (visual
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4, Measurements

Masd. 4% ¥ BE WS S F ANy Az R

ANEZ2ARA F L /124, FE F 6N ol FrAR AEA

*1L-62] =7d: Enzyme-linked immunosorbent assay (ELISA) — Human IL-6 Quantikine
ELISA kit (R&D system, St. Louis, MO, USA)Z A}-&-3lo] 3zt &3 3 interleukin-
6 (IL-6) %S A3t F+=3r4(standard curve)S 12]7] $3to] kitoll *3He
human IL-6Z 3003 100 pg/mLollAS-E 1/2 & £xp2 o2 3]4 819 th(serial
dilution). ™ # Coating plate2] 7} wellel 34 9}(RDIW)S 100 pL 2 53} 3ith.

g sxtE9] ¥4 T Standard AlEE Z7Fo] wello] 100 pL 2 FH7beta

rr

Aol 2A17F B35 tE. Washing Buffer (400 pL)S 7+ wellol < 5 v g

=

WA o 2 43] dHE3lSl T IL-6 conjugate antibodyS 2} wellol] 200 uL % #5=38}
Aol A 2A17F &9t "X SFSI T Washing Buffer (400 pL)E 7+ wellol] A&

Hel = Aoz 43] QHEslglth 1 thE, ZF welloll Substrate solutions 200 pL
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ZF wellell 100 pL & #H7lsle] ®¥b-g-& AAA|Z7]aL, 450 nm I A VersaMax
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Results
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Table 1. Demographic distribution and perioperative parameters.

Group C Group D1 Group D2
(n=15) (n=15) (n=15)
Age (yr) 739+38 725164 69.9+3.9
Height (cm) 150.9 + 6.3 152.2+5.7 153.9 + 6.7
Weight (kg) 62.6+8.8 645+ 6.2 61.3+7.4
HTN, n (%) 11 (73.3) 11 (73.3) 7 (46.7)
SBP (mmHg) 128.8+16.4 132.0+10.1 132.1+14.3
DBP (mmHg) 75.7+76 795+ 8.4 78.1+85
HR (beats/min) 64.2+59 67.1+7.8 65.7+8.7
IL-6 (pg/mL) 1.0+ 1.0 09+12 05+08
Cortisol (ug/dL) 6.5+4.1 7.7+4.4 7.7+4.4
Glucose (mg/dL) 112.4+ 144 107.1+12.2 102.1+17.9

Duration of surgery
(min), median [IQR]

69.0 [63.0-78.0] 65.0 [59.0-70.0] 155.0 [143.0-168.0]*+

Duration of anesthesia
(min), median [IQR]

110.0 [100.0-115.0] 95.0 [90.0-110.0] 205.0 [180.0-215.0]*+

Total dose of DEX (ug) 0 40.3 £ 10.5* 99.7 + 19.0*}

Group C: unilateral total knee replacement arthroplasty without dexmedetomidine administration, Group D1:
unilateral total knee replacement arthroplasty with dexmedetomidine administration, Group D2: bilateral total
knee replacement arthroplasty with dexmedetomidine administration. HTN: hypertension, SBP: systolic blood
pressure, DBP: diastolic pressure, HR: heart rate, IL-6: interleukin-6, IQR: interquartile range, DEX:
dexmedetomidine. Data are presented as mean = SD or median [IQR]. *p < 0.05 vs. group C, 1p < 0.05 vs. group
D1.

14
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Figure 1. Intraoperative bispectral index (BIS) at 10-min intervals following intravenous
dexmedetomidine administration. Group D1: unilateral total knee replacement arthroplasty
with dexmedetomidine administration, Group D2: bilateral total knee replacement
arthroplasty with dexmedetomidine administration. DO: initial dexmedetomidine
administration, SO: dexmedetomidine administration completion. Data are presented as the

mean + SD. *p < 0.05 vs. baseline within group.
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Table 2. Comparison of serum interleukin-6, cortisol, and glucose among the 3 studied

groups.
Group C Group D1 Group D2
(n=15) (n=15) (n=15)
Interleukin-6 (pg/mL)
Basal 1.0+1.0 09+12 05+08
PO6h 52.5 + 23.5* 474 £11.8* 35.8 £ 22.7*%
PO 24 h 84.1 + 32.2* 785+ 17.1* 50.7 £ 25.3*}
Cortisol (ug/dL)
Basal 6541 7.7x44 7.7+44
PO6h 10.9+ 6.3* 15.9 + 8.6* 21.4+101*
PO 24h 15.4 + 6.8* 16.7+ 7.2* 16.2 + 5.9*
Glucose (mg/dL)
Basal 112.4+ 144 107.1+12.2 102.1+17.9
PO6h 109.9 + 15.7 114.3+19.2 120.1+15.2
PO24h 131.6 £ 22.2* 1179+ 17.3* 146.6 £ 34.5*

Group C: unilateral total knee replacement arthroplasty without dexmedetomidine administration, Group D1:

unilateral total knee replacement arthroplasty with dexmedetomidine administration, Group D2: bilateral total

knee replacement arthroplasty with dexmedetomidine administration. Basal: preoperative serum level, PO 6 h and
24 h: postoperative 6 h and 24 h. Data are presented as the mean + SD. *p < 0.05 vs. baseline within group. fp <

0.05 vs. Group C.
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Figure 2. Comparison of changes in serum interleukin-6 among the 3 studied groups. Group
C: unilateral total knee replacement arthroplasty without dexmedetomidine administration,
Group D1: unilateral total knee replacement arthroplasty with dexmedetomidine
administration, Group D2: bilateral total knee replacement arthroplasty with
dexmedetomidine administration. PO 6 h and 24 h: postoperative 6 h and 24 h. *p < 0.05 vs.
group C.
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Figure 3. Serum interleukin-6 concentration according to the total dexmedetomidine dose in
patients receiving dexmedetomidine administration. A significant inverse correlation was
observed between the total infusion dose of dexmedetomidine and serum interleukin-6 at 24

h postoperatively (r = -0.46, p < 0.01). PO 6 h and 24 h: postoperative 6 h and 24 h in group

of dexmedetomidine administration.
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Figure 4. Intraoperative changes (5-min intervals) in heart rate and systolic blood pressure
after intravenous infusion of dexmedetomidine. Group C: unilateral total knee replacement
arthroplasty without dexmedetomidine administration, Group D1: unilateral total knee
replacement arthroplasty with dexmedetomidine administration, Group D2: bilateral total
knee replacement arthroplasty with dexmedetomidine administration. Data are presented the

mean + SD. *p < 0.05 vs. baseline within group.
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10 -

Patient's satisfactionscore

Group C Group D1 Group D2

Figure 5. Comparison of patient satisfaction among the 3 studied groups. Group C: unilateral
total knee replacement arthroplasty without dexmedetomidine administration, Group D1.:
unilateral total knee replacement arthroplasty with dexmedetomidine administration, Group
D2: bilateral total knee replacement arthroplasty with dexmedetomidine administration. *p <

0.05 vs. group C.
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Table 3. Distribution of side effects.

Group C Group D1 Group D2
(n=15) (n=15) (n=15)
Apnea, n (%) 0 (0) 0 (0) 0(0)
Hypotension, n (%) 2 (13.3) 2 (13.3) 2 (13.3)
Bradycardia, n (%) 1(6.7) 5(33.3)* 8 (53.3)*

Group C: unilateral total knee replacement arthroplasty without dexmedetomidine administration, Group D1:

unilateral total knee replacement arthroplasty with dexmedetomidine administration, Group D2: bilateral total

knee replacement arthroplasty with dexmedetomidine administration. Data are presented as the number of

patients (percentage). *p < 0.05 vs. group C.
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Table 4. Comparison of analgesic effects among the 3 studied groups.

Group C Group D1 Group D2
(n=15) (n=15) (n=15)
Tramadol, n (%) 4 (26.7) 0 (0)* 1(6.7)*
PCA 6h (ml) 10.2+ 6.4 113+44 6.5+ 4.6
PCA 24h (ml) 329+124 33.7+13.9 30.3+15.8

Group C: unilateral total knee replacement arthroplasty without dexmedetomidine administration, Group D1:
unilateral total knee replacement arthroplasty with dexmedetomidine administration, Group D2: bilateral total
knee replacement arthroplasty with dexmedetomidine administration. PCA 6 h and 24 h: total volume infused via
patient-controlled analgesia during 6 h postoperatively and 24 h postoperatively, respectively. Data are presented
as the mean + SD. *p < 0.05 vs. group C.
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