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Effects of tramadol hydrochloride preemptive analgesia in kyphoplasty of thoracolumbar osteoporotic fractures un-
der local anesthesia

LI Guo-qing,ZHA O Hua-guo ,SUN Shao-hua,MA Wei-hu,LI Hao-jie ,WANG Yang,LU Lian-song,RUAN Chao-yue (Depart-
ment of Spinal Surgery ,Ningbo No.6 Hospital ,Ningbo 315000, Zhejiang , China)

ABSTRACT Objective To explore preemptive analgesic effect of preoperative intramural tramadol injection in percutaneous
kyphoplasty (PKP) of vertebrae following local anesthesia. Methods From August 2019 to June 2021, 118 patients with thora-
co lumbar osteoporotic fractures were treated and divided into observation group and control group,with 59 patients in each
gruop. In observation group,there were 26 males and 33 females, aged from 57 to 80 years old with an average of (67.69+
4.75)years old; 14 patients on T}, 12 patients on T),, 18 patients on L,, 15 patients on L,;tramadol with 100 mg was injected
intramuscularly half an hour before surgery in observation group. In control group,there were 24 males and 35 females,aged
from 55 to 77 years old with an average of (68.00+4.43) years old; 19 patients on T, 11 patients on T},, 1 7patients on L,;,12
patients on L,;the same amount of normal saline was injected intramuscularly in control group. Observation indicators included
operation time , intraoperative bleeding, visual analogue scale (VAS) evaluation and recording of preoperative (T0) ,intraoper-
ative puncture (T1) ,and working cannula placement (T2) between two groups of patients, at the time of balloon dilation (T3),
when the bone cement was injected into the vertebral body (T4),2 hours after the operation (T5),and the pain degree at the
time of discharge (T6);adverse reactions such as dizziness,nausea and vomiting were observed and recorded ; the record the
patient’s acceptance of repeat PKP surgery. Results All patients were successfully completed PKP via bilateral pedicle ap-
proach ,and no intravenous sedative and analgesic drugs were used during the operation. There was no significant difference in
preoperative general data and VAS (TO) between two groups (P>0.05). There was no significant difference in operation time
and intraoperative blood loss between the two groups (P>0.05). VAS of T1,T2,T3,T4 and TS in observation group were all
lower than those in control group (P<0.05),and there was no significant difference in T6 VAS (P>0.05). T6 VAS between two
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groups were significantly lower than those of TO,and the difference was statistically significant (P<0.05). There was no signifi-

cant difference in incidence of total adverse reactions between two

ence in the acceptance of repeat PKP surgery (P<0.05). Conclu

groups (P>0.05). There was a statistically significant differ-

sion Half an hour before operation, intramuscular injection of

tramadol has a clear preemptive analgesic effect for PKP of single-segment thoracolumbar osteoporotic fracture vertebral body

under local anesthesia,which could increase the comfort of patients during operation and 2 hours after operation , and improve

patients satisfaction with surgery.
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Tab.1 Comparison of preoperative clinical data between two groups of patients with osteiporotic vertebral compression
fractures

- PG/ B AER (xxs)  BMI(xs)/ B FAE/ BB AT B T
LS /Y (kgom™) @M O BHURET B SME EAME Ty Te Lo L, (zxs)/d
WELA 59 26 33 67.69+4.75 22.36+1.74 12 4 3 5 30 29 14 12 18 15 7.83+3.52
Rl 59 24 35 68.00+4.43 22.72+1.72 9 2 3 8 29 30 19 11 17 12 7.17+1.07
LR X¥=-0.736  1=0.234 1=0.026  x=-1.02 =0 ¥=-0.658 y’=-1.164 y’=—1467 ¥=-1.026 1=-0.059
P1A 0.462 0.629 0.871 0.308 1 0.510 0.244 0.142 0.305 0.953
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Tab.2 Comparison of operation time ,intraoperative blood loss and VAS at different stages between two groups of patients

with osteoporotic vertebral compression fractues(x+s)

FAREE/ A/ VAS/ %y
wEo . '
min ml TO T1 T2 T3 T4 T5 T6

X 28.310+ 12.458+ 6.373 5.390+ 5915+ 4.153% 3475+ 2271+ 1.034+

WL 59 ‘
1.972 0.461 1.897* 1.762 1.561 1.761 2.018 1.364 1.2284
S—_ . 27.119+ 12.119+ 6.508+ 6.763+ 8.068+ 7.085+ 5.322+ 3.169+ 1.119+
2.177 1.283 1.758° 1.286 1.229 1.882 1.228 0.992 0.337"
Ly -0.976 -0.534 -0.402 -5.227 -8.218 -8.577 7411 -5.083 —0.655
P 0.329 0.593 0.593 0.000 0.000 0.000 0.000 0.000 0.506
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FEE A 2024 456 HEE 37 555 63 China J Orthop Traumatol , Jun.2024,Vol.37 ,No.6 +563 -

HA 3357,
3.2 PKP RA 4R 7%

A, BEE 2R U AT HL 9 1E
S, WFZ5HE I HESE PKP AR thy&m my #5860 % o
A OO M R B R P R R 2 R R R T JRR
PRI A HR L ARAS T BT I R R, (E A A4 Y
PR B 225 7 S B R N Y, TR S R
s 2 300 o R I A 4 3 A B IR 3 4 B RR I
B PR AR, IR A St T AR
& B PKP 2 il R & T AE £ 55 0 5 R i %/ LL ek
PETRCE FETT S B KU T S I 5 R R B O
HEAR PN SRR R 245 02 R A AE 2R il I TAE R Z
Jei, ASREAR G el 3t R 2 o) RN TR B A I Ok 1Y
PR PR . A S U A 55 FE K IR e R
DIPR AL R G R B RN, B T 4 BRI Y
FERAE, HAT R R B B0 T R8I B PE Al AR rpopp
A AT A o (EUR A SEFE K E 78 & H B 1) ] )
7] DASE AR R A 5 B E R B R G Bl it 22 AR
I, % B8 1 AN B SR

T 8 T AR O T AR 4H SR 405 & A ik 31 B
VBT 75 5 4 984 i) o A A st LA R A1 o H AR e 28 0T 11 0ok
DLy, Uk 55 AR R e B R G R A E A . il
22 VL N PR 22 1) v RK MR AR 2 a4 o e 2 oe
ZE fil X 5-32 8, i (5—hydroxy tryptamine ,5-HT) £ 2
H & b R 2 (norepinephrine , NE) % 7545 ¢, 42 i
PRI, (5 HF AKX NE AT 5—HT {6 3 J3 16 hin, DA T FA ARG P
WX DSy P, I 43 3 M A B A i, A b A R v
Te AR5 (AR, 38 21 8 A BRI )RR, ih HLEL G X
W RN 5 2 G5 Wi A /N AR o o BOAS O 9 328 R ot
ZEHEN AT R 25, BRIV T A B M
B B OVCFs 72 s iR R 47 PKP AR i R0UR 25
KIAR 0.5 h LA 5 i 5 £ 100 mg AT 45 8500 5%
FARIAE PR, BN SR A T1.T2 T3 I} VAS>
4 5y B 5 %) B4 b A B B RIS (P<0.05) o IR 4 TS
i VAS AR T Xf B4H (P<0.05), W ZH7E T6 i}
VAS #2255 oGt 2 L (P>0.05) . iX AT fig 5 i
I Z2 7 B 2 5 2 0 (5.01+£0.08) h K F PKP
AR A 56, B s ih S 22 8w 1R AR 58
TR

AW GE I8 e B AL T A B[] S i LR, 25
SHG I FE X (P>0.05), AlREFEEHIT . &%, F
AR BEA X PKP H AR BEAE G ok, i FREER
B PR S 2 TS BE Y, TR BE A= 78 PKP (3 A~ F AR i
T P 3 Ao AN R R RS U A R — D B, IR
TFAREAE VT RE TR WP R B SR i), DA fifE
R PR AT O A, R B RS TR AR RS A

TAEE T ARG R, LS ST AR WA

R 1207 SRy R TR I 5 R R Y 7 S 2SR

AL LAEEABATT O A AR AT DL e TR R R

Hh R RO B S RT RE N B Al PR B 22 iU

VY 45 SR 3 B — RE R0 o

3.3 AHFRARGEER
AW FE SRy BRAEAE T i i b, H oy BrpuoiF

G, I RE B R I 22 , T B EAT ML 2 v i

58, LA E i T 22 518 R 5 125 0 R A SCR AR

RN &A= 38 A AR R rh 5 R i S T

HhOE 8O B Bl Y R B T R R SO R

JE TR TR B R LA SORS R T 24 ) 1) AR R S A 2

S, AT REXA B 45 R P A e . PR, TR i — 2P 58

BRI R, 20 R WS ZE0T 5T, DM 2

R 7

5% 3k

[1] WANG H,SRIBASTAV S S,YE F B,et al. Comparison of percuta-
neous vertebroplasty and balloon kyphoplasty for the treatment of
single level vertebral compression fractures:a meta-analysis of the
literature[ J ]. Pain Physician,2015,18(3):209-222.

[2] KONG L D,WANG P,WANG L F,et al. Comparison of vertebro-
plasty and kyphoplasty in the treatment of osteoporotic vertebral
compression fractures with intravertebral clefts[J]. Eur J Orthop
Surg Traumatol , 2014 ,24 (Suppl 1) :S201-S208.

[3] LIUJ,WANG L,CHAI M,et al. Analysis of anesthesia methods in
percutaneous kyphoplasty for treatment of vertebral compression
fractures[J ]. J Healthe Eng,2020,2020:3965961.

[4] GECY,WUX C,GAO Z]J,et al. Comparison of different anesthe-
sia modalities during percutaneous kyphoplasty of osteoporotic ver-
tebral compression fractures[J ]. Sci Rep,2021,11(1):11102.

[5] BALKARLI H,DEMIRTAS H,KILIC M,et al. Treatment of osteo-
porotic vertebral compression fractures with percutaneous vertebro-
plasty under local anesthesia:clinical and radiological results [J].
Int J Clin Exp Med,2015,8(9) :16287-16293.

[6] KIM B H,KANG H Y,CHOI E Y. Effects of handholding and pro-
viding information on anxiety in patients undergoing percutaneous
vertebroplasty[J ]. J] Clin Nurs,2015,24(23/24) .3459-3468.

[7] NICHOLS R H,BLINN J A,HO T M,et al. Respiratory volume
monitoring reduces hypoventilation and apnea in subjects undergo-
ing procedural sedation[]J ]. Respir Care,2018,63 (4 ) :448-454.

[8] YOGANANDAN N,LARSON S J,PINTAR F A, et al. Intravertebral
pressure changes caused by spinal microtraumalJ]. Neurosurgery,
1994,35(3):415-421.

[9] SESAY M,DOUSSET V,LIGUORO D, et al. Intraosseous lidocaine
provides effective analgesia for percutaneous vertebroplasty of osteo-
porotic fractures[J ]. J Can D’ anesthesie , 2002,49(2) : 137-143.

[10] BAO L S,WU W,WANG X, et al. Clinical observation of in-

traosseous anesthesia in percutaneous kyphoplasty[J]. J Healthe
Eng,2021,2021:5528073.

[11] DAURI M,CONIGLIONE F,FARIA S, et al. Continuous i.v. infu-

sion of remifentanil and intraosseous lidocaine provide better anal-

gesia than intraosseous lidocaine alone in percutaneous vertebro-



-564 -

[13]

[14]

[17]

FEE 2024 4F 6 HEE 37 55 6 ] China ] Orthop Traumatol , Jun.2024 ,Vol.37,No.6

plasty of osteoporotic fractures[]J]. Br J Anaesth,2009,103(6):
901-902.

ERS, A . R RR T M E 28 i HE (A 1 RO R BOE B
JRR I 15 2 38 [0 ], o [l 5 B A 6 4% 35 ,2012,22(12) : 1131 -
1132.

WANG S,KANG J P,WANG Q. Spinal cord anesthesia after per-
cutaneous kyphoplasty : a case report[ J ]. Chin J Spine Spinal Cord,
2012,22(12):1131-1132. Chinese

APAN A,CUVAS APAN O,KOSE E A. Segmental epidural anes-
thesia for percutaneous kyphoplasty:comparison with general
anesthesia[ J ]. Turk J Med Sci,2016,46(6):1801-1807.

LIU X T,LI'Y Q,KANG L, et al. Recent advances in the clinical
value and potential of dexmedetomidine[J]. J Inflamm Res,2021,
14.7507-75217.

CAROLLO D S,NOSSAMAN B D,RAMADHYANI U. Dexmedeto-
midine :a review of clinical applications[J ]. Curr Opin Anaesthesi-
0l,2008,21(4) :457-461.

ZHANG LK,LIQ,QUAN R F,et al. Is preemptive analgesia a good
choice for postoperative pain relief in lumbar spine surgeries? :a
meta-analysis of randomized controlled trials[J ]. Medicine (Balti-
more ) ,2021,100(13) :e25319.

REN Z W, TAHIR E,ZHANG B B, et al. Efficacy of intraoperative
sedation combined with preemptive analgesia for single - level
kyphoplasty under local anesthesia:a randomized clinical trial [J].
J Orthop Sci,2022,27(6) : 1215-1221.

NAKASHIMA D,MORI E,TAKEDA T,et al. Preemptive analge-
sia for endoscopic sinus surgery : a retrospective study[J ]. Rhinol-
ogy,2021,59(4):398-401.

SCOTT L J,PERRY C M. Tramadol:a review of its use in periop-

[21]

[22]

[26]

erative pain[J ]. Drugs,2000,60(1) :139-176.

VENMANS A,KLAZEN C A,LOHLE P N,et al. Percutaneous
vertebroplasty and procedural pain[J]. AJNR Am J Neuroradiol
2010,31(5):830-831.

ANTONACCI M D,MODY D R,HEGGENESS M H. Innervation
of the human vertebral body:a histologic study[J ]. J Spinal Dis-
ord,1998,11(6):526-531.
BAILEY J F,LIEBENBERG E,DEGMETICH S, et al. Innervation
patterns of PGP 9.5—positive nerve fibers within the human lumbar
vertebra[J ]. J Anat,2011,218(3):263-270.

CHANDLER G,DALLEY G,HEMMER ] Jr,et al. Gray ramus
communicans nerve block : novel treatment approach for painful os-
teoporotic vertebral compression fracture[J]. South Med J,2001,
94(4):387-393.
LEWIS K S,HAN N H. Tramadol : a new centrally acting analgesic
[J]. Am J Health Syst Pharm, 1997,54(6) : 643-652.
MOHAMMADREZA S,AZIM H,FOROUGH G. Preincisional
analgesia with subcutaneous administration of tramadol reduces
postoperative pain in patients after open urologic surgeries:a
randomized , double-blind , placebo-controlled study[J]. Pakistan
J Med Sci,2012,28(2) :267-272.
SCHWENKGLENKS M,GERBERSHAGEN H J,TAYLOR R S, et
al. Correlates of satisfaction with pain treatment in the acute post-
operative period :results from the international PAIN OUT registry
[J]. Pain,2014,155(7) :1401-1411.

BONNARD E,FOTI P,KASTLER A,et al. Percutaneous verte-
broplasty under local anaesthesia:feasibility regarding patients”
experience[ J |. Eur Radiol ,2017,27(4) : 1512-1516.

(IR A 191:2023-01-31 A< SCH i £%5)





