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Abstract

BACKGROUND: Anesthesia, surgery, and other nociceptive stimuli affect stress and hemorheological
indices, impact physiological function, decrease immune function, and thereby influence recovery of hip
joint function in elderly patients who undergo total hip replacement. Previous anesthesia methods for hip
replacement in elderly patients include general, lumbar puncture, or epidural anesthesia alone. A
combined nerve block is more suitable for total hip replacement in the elderly because of the safety and
reliability of the method. In this study, we hypothesized that a combined nerve block is superior to any
previous anesthesia method alone for total hip replacement in the elderly. Specifically, we hypothesized
that intraoperative stress, hemorheological indices, postoperative immune function, and incidence of
postoperative complications would be more favorable using a combined nerve block compared with
previous anesthesia methods.

OBJECTIVE: To investigate the effects of a combined nerve block on intraoperative stress and
postoperative immune function in elderly patients subjected to total hip replacement.

METHODS: This is a prospective, single-center, randomized controlled, open-label trial, which will be
performed at Qingdao University Affiliated Hospital, China. A total of 120 elderly patients scheduled to
undergo total hip replacement will be randomly assigned to undergo a combined nerve block (involving
lower lumbar plexus, sciatic nerve, and paraspinal nerve L+-;) (experimental group, n=60), or general
anesthesia (control group, n=60). All patients will be followed up for 3 months. The primary outcome will be
serum cortisol concentration during surgery, as a measure of intraoperative stress. Secondary outcomes
include serum cortisol concentration prior to anesthesia, and prior to and immediately after surgery; blood
glucose level prior to anesthesia, and prior to, during, and after surgery, used to evaluate stress during
different times. In addition, immune function-related indices including absolute leukocyte count, absolute
neutrophil count, interleukin-1, interleukin-6, tumor necrosis factor-a, and T-lymphocyte subset levels prior
to anesthesia, immediately after surgery, 1, 3, 7 days, and 3 months after surgery, will be used to evaluate
patients’ immune function after surgery. Hemorheological indices including electrocardiogram, pulse,
systolic pressure, diastolic pressure, heart rate, blood gas analysis prior to anesthesia, and during and
after surgery will be used to investigate changes in blood-related indices. Lastly, incidence of adverse
events 1, 3, 7 days, and 3 months after surgery will be used to evaluate postoperative complications. This
trial has been approved by Ethics Committee, Qingdao University Affiliated Hospital, China (approval
number QHY1017D) and will be performed in accordance with the Declaration of Helsinki, formulated by
the World Medical Association.

DISCUSSION: This study will investigate the effects of a combined nerve block versus general anesthesia
on intraoperative stress and postoperative immune function in elderly patients who undergo total hip
replacement. This study will provide objective evidence for selection of anesthesia method for total hip
replacement in the elderly, with the aim of reducing intraoperative risks and postoperative complications.
Signed informed consent will be obtained from the patients or their relatives.

TRIAL REGISTRATION: This trial was registered at ClinicalTrials.gov identifier: NCT02884388 on 19
August 2016.

Subject headings: Tissue Engineering; Hip Joint; Postoperative Complications; Blood Glucose
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Figure 1 Flow chart of the study protocol

1.4 ZiXat %

AR WSRO ERA, IS MR
EANEIEI YN

(1) & $epi g i 4576146 160/90 mm Hg(1 mm Hg=
0.133 kPa)LL

(2)1L41 7 1> 90 g/L;

(3)ZF MM A< 10 mmol/L;

(AT B BT e R A, MR
Dhfie. HEMLIHEE. FEME. O ISR IE R Ya .

(5)35 [ BRI Db 23 (ASAY 53 i T - 11 2t s,

(6)F-is> 65% ;

(7)PEA PR s

(8) 8 Mo [ AT ik, TR NG R

FFBR R FF O B 5 I B AR DK B A
B HRHEBRAT ST -

(DA ITEE RO L il B Rl R ™
R B R

(2)5%5 JRR I 24 3L M

()8t ] e B A o 700 Al e T 2R 2

(4) & I HAd T IR G

(BRI B R g Bt T g B, JCimie G BRI 5

() Tid 1Y =5 24 40l FH s 2
110180

P.O. Box 10002, Shenyang www.CRTER.org



PR, S5 P BRI E 2K T B TR i R BRI R L) E

@j—féz www.CRTER.org

TIENT: FEPI IR IS R

1.5 A&t FEREHL > 4 AT HOR B R BER
e NHABRHCRRE . PR SCHOREIE R AR i 5 40
AR S (DU 52« BB e gt ), L3R

x1 BEHHER

Table 1 Baseline information
i H I 1) s (N L)
UNEECL IR

o o

5 o
AFESE o

- I st

s s o

REA: 5 o

Ttk s o
1.6 H#HAZE 4i5UEs4 A (Liand Wang, 2012)

SR GRS, AR BRI 2H A Hh M B ok B A
PRI $2 5 T 10%, 11X HEZH SRR i 42 i T 35%, &
B < 0.1, power=90%, W& HKHEXMa= 0.05, it
SR AREA S R 550, 1520% 1 V4% 415, FE4LN
YIN661 . (H L2 NIEFRIERIHE AR HETTE ), BRI
S BRah NBOM R 2 ik .

1.7 B3 I BB A RO AT SR BE R A
B EOGERIA BE  vTE FARI R I H ST . A
AP F 5, AR A A AR ERARAHE T 1B 32 1K
1.8 FAAHLL  JRITHI d, HImI 2 HE ) — AL e A%
e R NI I SPSS 17.0844:(SPSS, Chicago, IL,
USA)ERUFIBENLIANS , BN 12000 9% 55 7
BN 5 EAT 2R e (1 s AR (0T s AT
BEHL T A0 FaMIRE A SRS, K120 355550 24 .
1.9 F&  MUGREN TP R, Bk B T
(CEp )R NS SEL IR E A=

1.10

1101 bRl RIGLURN B K A2 48
x4 AR A (ASRTMXL, Depuy, Warsaw, USA),
FOR ARk A JE Xt 4 i Ao BB Ak, e Sk
ELA2039-63 mm, HEFT 2R SFLAR I KA A
WEw, AR R E e KE KN . Corail i #i
(Depuy, Warsaw, USA)NA 23K ATIR)Z AEYHY
KA S HETEAN, Summit/i i i (Depuy) A AL L K
AR A g [ e, ARV E S HEE W . F S
YY0117.1 -1993F1GB13810-1997 frHE S K o

1.10.2 WOV EM L BARRERI G, fEEET
W Ja PR K I P A3 5 KA 1 2 1) IF ) i

ISSN 2095-4344 CN 21-1581/R  CODEN: ZLKHAH

AMIFEK-5 ecmAibVE—2512 em ) 11, {E/NdF F2 cm
AR W R 20, D)W AR DG B A OGS 2, B
JBEE Sk, ARG R B R, BN R A

1.10.3 IR MR TR HERIUDE G A 22 BEH R
B RIRBIBEAN AREFRRZE . Lo MESFRIRIDE S L BRIV .

TIRAEM B 7 R I AN e S 99 0 R 0 e v
ROEZR 55 R IEE L E T A AL, AR5 T74.0-5.0 cm,
AE by O DN SEL S 2 ) 25

By r ey A R g L PRVt (Ve R IR B
KL P S IEL 5 emBS ST ANIANGAL Ny
A PRERIBASRIA I mA, 2 Hz, RISk
JUURHEI I UCAE 5 RS A2 75 e SR, PRA R 3 5 i
0.3-0.5 mAI VLA 4 NV, 0.15 mAIS UL AW 4
&Ky RMVEHRBATNENSAL B L, (HARA KAZ . O
(5] by JIC 1 S i 9 I BT N AR B> %500.5% PR R 1A
5mL, 1 min/Gff TG RBRZTREvE RN, PRI E RS
1 mATCHLAIC ARG SN, W A AL B IR, dRERorikez
8T E ANARFR 23 400.5% DR 15 mL, AL
LA NAFS3$70.5% 2R K110 mL.

Lo LRI & R Lo ME S BT 24T
Tl 5 ) H N 55 72,5 omAb k28 il . AR P 43
YR /N eI s 2 o L
1.10.4  XJMAL AEmOCTTR PRI S RRNE: BE ST
JRR I Gk St 15 14:45:0.06 mg/kg+E725 A /E0.2 uglkg +
WKFTIKEO.2 mg/kg+I=BiT i PE420.2 mg/kg)Jm #E1 TS
EAEE, BRBEHUATHLMOE T, W E8-10 mL/kg, W
WA #12-14 K /min,  4EFFIF R COL %) H (PETCO,)
35-40 mm Hg . BRIEEYERE: TR A0 N B
80 pg/(kg * min)Fl%i 25 AJE0.1 pg/(kg * min)dEAT4s &
PRI IR AR, e FLIRD BTy SR I Re] gt 24
111 2B 3647
1111 FEMEAENR DA R SR BV R
NS NG o LT B AR B IE (B 8: 00 am-—
10: 00 amili5E 4138-635 nmol/L; 4: 00 pm-6: 00 pm
W5E 4183-359 nmol/L. A ILYE Bz 5T 5 i e 15t )
B I I e 57
1.11.2  IREWE SRR

EEEREAITHRA: RIFHT ARH7. &5
Z M35 B J AR FE o

FREEFT. KFT. KR RERERIZIFIMAERE: VI
S A I TR B P SRR AR o I N 2 S B4 P52
3.61-6.11 mmol/L. UKV LB =y i B NUR Y BRR Y o

5895



PR, S5 P BRI E 2K T B TR i R BRI R L) E

@]%2 www.CRTER.org

TIENT: FEPI IR IS R

F2 RBLIE R ERER

Table 2 Test items and timing of primary and secondary outcome assessments
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