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Abstract

Objective: The pain symptoms of the subjects’ back were not evenly and symmetrically distributed
on both sides of the injured vertebrae, but the pain was more obvious on one side and less obvious
on the contralateral side. To compare the clinical effect of unilateral percutaneous kyphoplasty
(PKP) in the treatment of type Ila acute symptomatic osteoporotic thoracolumbar fracture (ASOTLF)
with asymptomatic side operation. Methods: A prospective case-control study was conducted on
patients with ASOTLF type Ila, OTLICS score 2= 5, and acute symptomatic osteoporotic thoracolum
vertebral fractures admitted to the Honghui Hospital Affiliated to Xi'an Jiaotong University from
June 2020 to January 2021. Patients were divided into two groups by random number method: In
group A, patients received unilateral PKP on the symptom dominating side. In group B, patients
treated with unilateral PKP on the symptom non-dominating side. All surgeries were performed
by the same physician, and the basic clinical information of all patients (including age, gender,
body mass index, bone mineral density, injured level, etc.) was collected. The changes of visual
analogue scale (VAS), Oswestry disability index (ODI), anterior height (AH), kyphotic angle (KA)
and complications were compared before and after surgery at1d, 1 w, 2 and 12 months. The con-
tralateral distribution rate of bone cement was calculated by orthographic X-ray at 1 day after op-
eration. Results: A total of 107 patients were enrolled, including 41 males and 66 females, aged
(71.85 % 5.54) years (range: 60~83 years), followed up for (13.7 + 4.5) months (range: 12~18
months). There was no significant difference in preoperative general data between the two groups
(P > 0.05). There were no significant differences in operation time, intra-operative fluoroscopy
times and hospital stay between the two groups (P > 0.05). There were no bone cement adverse
reactions, cardiac and cerebrovascular adverse events, and no complications such as accidental
puncture needle into spinal canal and nerve injury in two groups during and after operation.
There were 5 cases and 7 cases of bone cement leakage in group A and B respectively, which was
asymptomatic paravertebral or intervertebral leakage without intraspinal leakage. There were no
significant differences in bone cement injection amount, bone cement leakage rate and bone ce-
ment contralateral distribution rate between the two groups (P > 0.05). VAS, ODI, AH and KA at1d,
1w, 2 and 12 months after operation were all improved in both groups (P > 0.05), but VAS and ODI
scores of group A were significantly improved compared with group B at 1 d, 1 w and 2 months
postoperatively (P < 0.05), there were no significant differences in VAS and ODI scores between
the two groups at the last follow-up (P > 0.05). Conclusions: In unilateral percutaneous kyphop-
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lasty for the treatment of type Ila acute symptomatic osteoporotic thoracolumbral fractures, al-
though there was no significant difference between symptom dominating side and symptom non-
dominating sideoperations in the medium and long term outcomes, however, we found that the
symptom dominating side operation has a certain advantage over the symptom non-dominating side
operation in terms of pain relief in the early stage.
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1. 51§

B BB A VEAE S TS 45 1B 37 (osteoporotic vertebral compression fractures, OVCFs) & #4E ARELLE )
o B o 5 LU A4S 95D R B 2H 23 8 S R IR O R IE R I B F o B PR AA PR B T i R TR, E G
PREBUMIER SN B s, JRE0JE MR 2 I S F 2R JA77 7 SRR A Y 5
Wi B AR B R, EESBURRE. SJETCAE[1] [2] [3]. 2013 4 B BN St ) V2 N T 1l R Y
B G i A 1 40615 31T 43+ (osteoporotic thoracolumbar injury classification and severity score, OTLICS)
RY, BWCY OTLICS > 5 #H ML T RIGIT, <4 SATERSFIRIT[4] [5] [6]. T SRR B i
T 12k i JEEAE B 37 (acute symptomatic osteoporotic thoracolumbar fracture, ASOTLF), i 5 ¥ 2% H ALE 2021
FERRIE I AR M I A AR —Fh ASOTLF 2B %55, AT EAMIRFAI Na 2 5 46 15 3,
PKP TEBRFESETTE AL S5, BE— DR PR o 58 s /K ey, T0VId 8 B oot X AR 0 2R i, B
\EE MR — B IRRE, AT RO, [FI S 3RS SE B A A ) R, A B T IE S e
(5] [7]-

BIR PKP ZEIIR b O 2 N TR 97 B BB MER 48 & 47, 1077 GFE M ER AU B o IR
TR I MG T 7 2CHR 25 A AR R, U 27 0 B 7K U R 4 78 58 78 43, SR 7K e IR N AR ks>
HKVE IR R A ZRBEAG:  F 28 ) AT BRI 27 IR SR i 26 TR B, AR T RERAEI (8], 2 B
o ZTEAM . XU PKP 1697 B BB A TEMEAR B 0T 78 Bom oI AR T RAEAE 22 5 o SR AN AE e 8
32 UM B AT PKP I8 7 A7 AE — € 7352 [8]-[13], 1y ELAE BN N i R 07 200 22 O o e b A A R
RER GE WAFAE 22 5 [14] o ImR SRR, FRATA I 7 B I SR R AR S A T O MERS I, FOREAR
I T— M0, SRR UZMEA 5. ik, EF D PKP Ja 7 R e 4582 15 2 IR 5 Hi )45
TERHFARYUE T AFWERZ —o BT AFEAREERE BT R ZFEMIIRBALE AR, FATET
FRIHH 2 FAREAEN S BFER R B S — 80X — 8, W AEAT EM PKP A s i 2
e B AR, XABATH AP . Bk, 2835 K F T PR RE AL B F0 0 R 22 0 B 2020 4
6 H 2z 2021 4 1 H G228l R B I JR 2L B Bt 107 9147 500 PKP 697 ASOTLF 73 1la Y. H.
OTLICS V¥4 > 5 4 b 14 M A e 4 i 37 R (L ] 1), VPSR LE 2B AR R H N B S5 R SR N
P E R IRIT RL, A SN R R R TR A IR VR T 7 I+
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Figure 1. Flow diagram of patient recruitment and study procedures
L MARBEMMREFRER
2. BN 5H &
2.1. PANIRESHIBRARE

INFRIE: 1) BAERE T 2) RS >60 % 3) TR HE MMM LI 4) HHERN T(E <-25
SD: 5) WififE 6 BN, HHBIMIE: 6) MRI SWORBEEE 4T 7) 150G P I M e 4 v 47 P43
(OTLICS)#43 > 5 435 8) BB & i ba P EHE B $r ASOTLF 732404 Na AL 9) L ik
JRRE R A T — I
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HeRbrdE: 1) BiTHEASCE > 24 2) Cobb /i > 40° K™ E IR ME BT 3) HBUE B K IEEREL
ML THBESRAR; 4) BRI T B0 S AR ) T SO A 3 BBR IR EMEAR B 35 B) PRI WUBFRRSR 254
W 6) PEL. L B EMERTCVAM 52 PKP #84F; 7) @SB RIAA Y 8) REifThEe

W 9) IR EIA R
2.2. —RRFER

AWEFONHTHEVERT L, MRAEF SRR AE JI(E ) 0.8, KRUTHRN 10% K VAS P70 i35 R 50%,

itk rEA R 2D A 32 .

¥4 FIRFRUENT 2020 4 6 A & 2021 4 1 A BIERSIGEYT BB AT RTIEYERE 72 (b B s AR 783056
DyEM-S ChiCTR2200056645), K HBEHLELZR K B350 A 4H(63 1], RN PKP £ IR 58 H M54 ) A1 B

163 B, M PKP A RAR T M) . AL — AR DR LL AL,

W 1),

Table 1. Comparison of general data of patients between the two groups

1 MEBRE—REEER

ERBTG AR (P ¥ > 0.05,

P S BB
e BIR ey ZHIE
4 EE(COTNNE - SR RE PR
(kglem?) el Yt jE@)  T10 T11 T12 L1 L2 L3 L4
1473
71.53 20.93 -2.81 3.55
A 49 17 32 +536 +156 +028 22 27 +123 7 7 9 10 8 7 1
72.12 20.80 = -2.93 3.78
B 58 24 34 +572 164 +037 28 30 +119 8 9 13 13 11 4 O
it £ =0502 t=-0547 t=0408 t=1.880 ;*=0.122 t=-0.962 2 =2.991
Statistic P=0479 P=058 P=0684 P=0063 P=0727 P=0.338 P =0.810
Table 2. Comparison of VAS score and ODI between the two groups before and after operation
2. MABEFARIE VAS iT5rF1 ODI B
VAS 45 ODI (%)
=R . . . . . X - -
-~ ARJE ENE] AJe ENE] o - ENE] ENE] AJe e i
A 1d w24 L 1d 1w 24 1
A 49 6.84 2.53 2.10 1.49 118 ,#=178.183 78.33 25.22 2271 18.22 1473 ;2 =214.937
+114*  £071°  £055  £058%  +0.60" P=00001 £206" 226"  £227° 229"  £223% P=0.0001
B 7.14 3.81 3.05 2.28 134 ,2=244922 7766+ 35.88 3231 23.38 1490+ 2 =269.427
+0.98" +0.85" +054"  +£052"  +061% P=00001 225 +2.76" +2717 2117 191" P =0.0001
Gl t=—1467 t=-8375 t=-8.959 t=-7292 t=-1372 t=1599 t=-21.599 t=—19.631 t=—12.100 t=0.399
L P=0145 P=0001 P=000l P=0001 P=0173 P=0113 P=0001 P=0001 P=0001 P=0.691

"H5ARHTHE P<0.05, *5AK)5 1d K P < 0.05.

3. FARFGFE

FARYHE—HEATER, A EFEBUNEML, PKP HEZRHME S REAT, C AU IEMN I =
RALE, WHER, SiXERMNE, 109/l A2 RE5ml FARTBRL T DI 57 1 H AR I R

JEALISIME B, AT R R AL
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A H: REDS B FUGEAT RS, P TR A, R EHR B THE 5 RIS B
%, BN RIET BME SR P A ATIALERL, A THES AR 1/2, 2B J7 MIER, 4kt
R BN o A RIAMER G BERT, FATIEALEL, P EHRANEIHME SHREZ M A MZ, 845N 3 mm )5
fEike A, BEASE. il FREHE, IS EAY KREE MRS, MHarm i THEMA G 2%
BEBRT 2~3 mm Ab. fE C BN T ROEAEE 2 TAFEEZEZMN, WAL R RE SRR S 1/2 4
I, IEACEML T A Sk THE S ARG SRR LR 12 &b S0 W R It BA MEMR AT 20T, 1EAL
BT R A IS BRRID SR IR ENDIHERASUE N, SIS SE NG, I iKEREE, C B
HEMA AL, 2 ERPE BT AR G2 HE IR = BRI R LU . C WL A2 1A i K
R R R TR oE R, fhRIER, AEEREE NI E R el o OTHEP P AR DY B BRI
B, BEKEER “RLEH” £ TEREEAN. C BIINE /KRR ES, fh TIEmE, 2R
MOHEDIE, 0 DR ECRH L. B HAARATFHREAIING, SR TARAER MR, RTPARERME
Al AUl HE IR RS0 LA 28 BT RIS PR w324

4, Rightig

BABEARIFENA 2 h BV ISR IR IE RT3, P SFEE RN ARATUER, AR SCRMIE 2
MHe RJE 1T X &R CT SEEAAE, YIIHEMR A B KJE A0 . ARIEA A& RS AR,
TR U BRI HUE BB 20y, AT RS LT RetBtk -

5. WEiEtR

Figure 2. The calculation diagram of the contralateral distribution rate of bone cement (The line a is the outer edge of the
contralateral side of the vertebral body. The line b is the orthostatic midline of the vertebral body. The point A is the middle
point of the outer edge of the contralateral side of the vertebral body. The point B is the intersection of the point A perpendi-
cular to line b. The point C is the furthest point of bone cement on the contralateral side. The point D is the intersection of
the point C perpendicular to line b. The formula: distance from the furthest point of bone cement on the contralateral side to
the orthostatic midline of the vertebral body/distance from the middle of the outer edge of the contralateral side to the or-
thostatic midline of the vertebral body x 100%, which equals to the distance of CD/the distance of AB

2. B FHERTEREE (2 LEXNMMERAIINE, b EAMERET LK. A SAMHEERIINEF S, B R
EAREETDOE&NXZR. C RRBEKEEXMNMERSTHRITS. RDER CEETLENRS, AXA: BKE
o B3 T £ 22 A4 42 I 4RT o 2 BB B /AE IR U Sgk h BREEMEMR IE L P 4k BEBS < 100%, Bl CD/AB)
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TCRFEDHT P F AR BRE BKRIENE . H KRBTSR 3 & ARSI AR
ARG 1R RJE L RJG 2 AMA KRG LR, KA VAS PEo- & 58 I iR, RA oDI
PO e FR AR T RS PG e S v o RTINS X 2R 10 A SIS 5 PR 44 1T 2% 5 % (anterior height, AH)
AIHE 5 1 £ (kyphosis angulation, KA). #4E ARG 1.d 1IEA7 X 28 At SE /K I el o> A 58, A5 /KT8 7
AFERE, AN B YR Bzt A A A 1E 57 r 28 5 M AR Sl 0 471 55 v 5 S A A7 I 67 PR 2R E 25 % 100%
(W5 2), #BE RGBS, AT MRI R 2 DU 2 BAEERT R BT .

6. GEitFEHE

KH SPSS23.0 Siih BT /3. FF& IR AMNTFE TR LAY £ = RoR, HIEHBCRH
MTREAS tAGSG, 2 /NMAL R AR A] (1 EU AR F B R 36 7 22 9 i Kruskal-Wallis H &5 s THECE R} DL R
N, A HCEER A XK. Keg Kt o = 0.05.

AT FUAS B 7 22 28 0K SR 2 B P B 41 o R Bt = S AR B 2 01 22+ 416(202005007), B A i 3 0 1 1)
EHEBAERET.

7. 58

2020 4 6 H % 2021 4F 1 HHLINFFEhrdEr B 126 N, W50 A2 R R U S5 SR R HERR 19 . M
SLOH AR ZH A B B AR AT — R L R Z B S # U(P > 0.05, 7 1). LB E IR 58 Bl
M5 PKP J67 . PRALEE FARE . RAPEREL BHKRENE . BKEBRE. &K A6
RIS R (P > 0.05, & 3). WABERT ., RGHLEKEADR KB O A RF
PERAE, TFERNEHRAMER KA 25 RAE. A. B 410514 5 BIF 7 6% A B /KIBIBIR, YWNTCAE
ARVEMESS BHME (] B2, TOHEE WIBIRKAE . I A B /KRS TR B A I RIS ARREAR, 25 T BE VI
SN, RfF A HRA L BIAHSSHEARE T, 1TIRTIRIT. B R4 3 BIAHARHMEMCE I, YIATIRSFIRIT .
BE YRR (13.7 £ 4A5) N A (WUH: 12~18 M H). BEUREFE R PR B H YRR ARGy . ph 4 1 Bl i
T ZE 55 R

BT B ARG &R BE VIR VAS #1 ODI 12 E LT ARHT(P < 0.05), ZRALIIFE: HAHREG
1d. RfF1w. RjE24H VAS K ODI P4 i B HMGE R, ZRASGIFFE X (P <0.05). K5
1AEm, PRAIAIE) VAS P53 F1 ODI w5 2 R oG ik % & (P > 0.05, L% 2).

PHEEARG 1d. RJF 1w, RE24DMH. RJE 14 AH I KA BERATNEE, ZRE%ITEE XL
(P<0.05, WA 4). MABENRE 1d B KIRAGRERICG T2 (P >0.05, W& 3). (HALHG]
W 3. [ 4).

Table 3. Comparison of indexes about surgery between the two groups of patients (Mean + SD)

Fz 3. FtHEBEFARMEXIEIRELE (Mean £ SD)

4] % FARI A AR B IREL HIKIENE HKEBRE BRI oA 2%
) (min) () (mL) (%) (%)
A 49 28.76 + 2.56 18.94 + 1.89 5.99 + 0.65 10.20 25.19 +5.33
B 58 29.38 +2.97 19.59 +2.21 5.74 + 0.67 12.07 24.46 + 4.75
it t=-1.152 t=-1.610 t=1.923 »*=0.093 t=0.756
Statistic P =0.252 P=0.110 P =0.057 P=0.761 P =0.451
e AR B PKP TR R A . B 2R A S PKP T-REIR A 5 A . ASOTLF Sy S MEREIR 141 I

GEAAVERGIBEME B AT, PKP N MM OB AR, VAS AN ITESr, ODI y Oswestry ThfgREfG 4R 4.
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Figure 3. Preoperative imaging images of a 72-year-old woman with a OVCF at L1. She complained of lower back pain
skewed to one side, with a VAS score of 7. Preoperative (A) anteroposteric and (B) lateral radiographs of the lumbar spine
showed that OVCF involvement in L1 was mainly caused by collapse of the right upper endplate. Preoperative sagittal (C)
T1- and (D) T2-weighted magnetic resonance images showing the OVCF at L1

3. BAIGRAI: L1 M ELIRENBEGN, 72 5), FIRESHERERTEAN, RaT VASESXAT7 5. AL B
DRFRARBIE. UG X &, &7 L1 BfEERAN ELRIBHEFAE; Co D 2RARFIRIRGL T1. T2 MRt
RER, &R LB

Figure 4. The 72-year-old female patient obtain PKP from the left side (symptomnon-dominating side). One week after sur-
gery, the patient still had obvious pain symptoms, and the VAS score was 4. The pain was relieved two months after surgery,
and the VAS score was 2, which decreased to 1 at 12 months. Anteroposterial (A) and lateral (B) radiographs of the lumbar
spine 1 day postoperatively showed that although bone cement crossed the midline, it tended to be distributed on the left side.
Anteroposteric (C) and lateral (D) radiographs of the lumbar spine at 2-month follow-up showed collapse of the right upper
endplate of the L1 and curvature of the spine to the right. At 12 months of follow-up, lumbar CT showed that the distribution
of bone cement in L1 was biased to the left, the L1 vertebral body was partially hardened, and the right upper endplate did
not collapse further

4. L1 #eR EEARBITEE (XM, 72 Z)ZEEMGERIEREM)IT PKP JATT, RiE 1 BIBRAEARBER, VAS
W45 RE2NBERBER, VASTES 245 REE1LEVASIES 15, A, B ARERAR 1 REEHES. M
i, BRABKEZFEHFL, EEMESHTEAM; C. D HAHNERARGHE 2 NAEMEM. MG, RRL1IAE
KRR, BHEEANEZH; E. F. G AREMET 1 FrEE#E CT 58, 18R L1 BRRESHIRA, L1 EERIE
i, AN ELRRE—LBE
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Table 4. Comparison of AH and KA between the two groups before and after operation
52 4. MLABEARBIARE AH 1 KA EE# (Mean + SD)

415

A

B

GiikHE

AH (mm) KA (%)
%
EN] RE1d  ARFE2MT RELE giitE N ARFE1d  ARF24MA RKFLE giitE
49 18963093 2166078 2100087 2020081" 47100 17004070 14354030" 14442034 15862040 4T LA
2 — 2 —
. . . w 72=168.779 ’ - . w7 =190.333
58 1002+055° 21724065 21153062 2036+059" 4712119 1700074 14304045 14302046° 15802050 4700
(=-0432  1=-0468 t=-1031 t=-118] t=0011  t=053  t=0619  t=0652
P=0667 P=0641 P=0305 P=0240 P=0991 P=0594 P=0537 P=0516

"H5ARMHE P<0.05, *5ARE 1d K P<0.05; yE: AH NHEHRRTZERE, KA AGHEE M.

8. Wig

Galibert 55 NAE -0 R [15]W) R SEIL 1 @l AR A4 BROE ¥R 97 MEAR INUE R 1R 22491, B PR R A PVP
FOARIZ TN B2 22 MR L VIR A B A 1 s 4 T (OVCFs) )i ¥ H [16] [17] [18]. PVP
FE ARG I AR P 5 5 R R T A R R (PMIMA) B 7K e ke fe e i 3 DL A 70, AL PKP T 5
PV/P 75k 52 A A4S ey 52 A2 TEAEAR S5 W T 07 THIAFAE — 5 95 #4[19] [20] 5k BE (AT S5 ™ i TR 7] e 25 J iy
RFFEEVEAR . AP R B2 S BURESE E[19].

£ [H Mark Reiley &4 1999 4F fix BBt B3R EEY SR MEAR BUBBOR I I RVG 7 TP B AT, PKP
FORZAE PVP HBEA Fal it M 5 UK ERE B T e, § ok BsRFESCIMMER = BEVK R, IR G HE N EE 78
HARKEMIEF N . AR PVP IS, 755 BB A MEAR T 48 5 97 B Im R b, PKP A R 24
PEF R .

DU B PKP AR FFARAG /N FIREMREE . FOREBCRE. JRRER A SR A AR N E i
B ME AR P 208 9T 1R 1 3 VR 97 7 2 [19] [21] - PKP 48 BT R J7 A2 A5 FH R AN SR I ZE (1 XU AE 55 AR 28 N
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