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Application of three-dimensional CT-assisted pedicle measurement in elderly patients undergoing percutaneous
vertebroplasty

PU Peng-ji'>, HUANG Min-jun', AO Xiang’, LAT Wei-yi'
Hospital, Guangzhou Guangdong 510000, China; 2. Department of Orthopedics,People’s Hospital of Qujiang District in Shaoguan, Shaoguan

(1. Department of Spine Surgery, Southern Medical University Third

Guangdong 512000, China; 3. Department of Spine Surgery, Nanfang Hospital, Southern Medical University, Guangzhou Guangdong 510000,
China)

Abstract: Objective To investigate the application effect of three-dimensional CT-assisted pedicle measurement in elderly patients
undergoing percutaneous vertebroplasty (PVP). Methods A total of 80 osteoporotic patients with L, vertebral compression fracture who
were treated in People’s Hospital of Qujiang District in Shaoguan from March 2021 to March 2023 were selected as the study subjects. Three-
dimensional CT-assisted pedicle measurement was performed before surgery, including L, axial effective angle, axial effective pedicle
transverse, oblique sagittal effective angle, oblique sagittal effective longitudinal diameter, and pedicle transverse diameter, and their
differences between different genders were analyzed. Four patients with an effective pedicle diameter of less than 3 mm were included into
the bilateral group, and the rest of the patients were divided into the unilateral group (received unilateral-approach PVP) and the bilateral
group (received bilateral-approach PVP) according to the random number table method. The perioperative conditions of patients in the two
groups were collected. The follow-up was performed for six months after surgery, and the visual analogue scale (VAS) score and Oswestry
dysfunction index (ODI) score of patients between the two groups were compared before surgery, I month after surgery and 6 months after
surgery. X-ray examinations were performed before and after surgery to evaluate the recovery of Cobb angle and cement leakage. Results
No significant difference was observed in axial universal effective angle or universal oblique sagittal effective angles between genders
(P>0.05). The male patients showed greater axial lateral effective angle, axial lateral effective pedicle transverse, axial universal effective
pedicle transverse, lateral oblique sagittal effective angle, lateral oblique sagittal effective longitudinal diameter, universal oblique sagittal
effective longitudinal diameter, and pedicle transverse as compared to female patients, with statistically significant differences (P<0.05).
The intraoperative fluoroscopy times and bone cement injection volume of patients in the unilateral group were less/lower than those in the
bilateral group, with statistically significant differences (P<0.05). There was no significant difference in the operation time of patients
between the two groups (P>0.05). During the follow-up period, 3 patients were lost to follow-up in the unilateral group and 4 patients in the
bilateral group. One patient in the unilateral group had cement leakage. There were no significant differences in the VAS scores, ODI scores
before surgery and 1 month after surgery or Cobb angles before and after surgery between the two groups (P>0.05). The VAS and ODI
scores of patients in the unilateral group 6 months after surgery were significantly higher than those in the bilateral group, with statistically
significant differences (P<0.05). Conclusion In the treatment of osteoporotic vertebral compression fractures, three-dimensional
CT-assisted pedicle measurement before PVP can help to achieve accurate puncture ,and improve the safety and effectiveness of the surgery.

Keywords: CT three-dimensional reconstruction; percutaneous vertebroplasty; pedicle morphology; osteoporotic vertebral compression

fractures ; elderly
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(osteoporotic vertebral compression fractures, OVCF) 1
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A SR, b DA AR 22 S e AR T B A B R BT
R, ARk BEAE T ARBOR K67 BE B 5, fE
PRI G AR PRI KO D BE B SR T AR i A i PR A 3
T“{ZM“)% o é’éﬁ*ﬁgﬁgﬁiﬁﬁ* (percutaneous vertebro-
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CESENTNERR EPS liFHE 7R WAKLN T¥ N €' E5 311
CT AT 2SI o, S T3 MESS AL TR 1 A4 S e By —
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FRUM L (A5 AU A% PVP) o ABIF5T 258 & T BT X
N R B B 24 B 22 D1 2 L vfE (4t #E S : SUMC-IRB-
2021) , FF5 CGbf R HE 8 5 )R BEK , JBE XA 5T 7
155 A
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PLAT ROME S MBS R IOIROL A R0 B R R R A
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L2101 RhiAROmE B sl A A7 250 S (axial
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28 1 ME 5 AR N AN BE DI LI 110 £ B, 53 20 A O £
(EP ALEAL . ALEAR) , W01 Ta. XM 4l A7 A5 20 Ff B2
(axial universal effective angle, AUEA) : DL HEAR 22 2 3
AT IR 173 N FE A, 2t HE S AR N AMIEE D]
LRIV A A B 8 AUEA, 43 ZE A & (1 1h) .
1.2.2 Wi ARMES RAEAR A A e S
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Hi TP 1/3 R R, 51 2 5% ELGORIAE 5 A N S M BE S22 AH
I, W9 s 2 Berb sURMERCHTAE 2051 1 45 Lk, I 70
VI B AR R B 2 A, 43 2 A I o (B ALETL
ALETR) , DL IE] Teo XU Al 437 A 250HE 5 AR A2 (axial
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AF RT3 AT, 512 2 ELACRIAE S AR A1
] RE S22 AR ), T D) a4 BB T i R A 79 000 A8 5 |
VAR EZ, W U0 S 3% 2R R B, 40 20 A i
(HJ AUETL . AUETR) , WLI# 1d.,

1.2.3 RERIRGARSAE  PORERRAA RS
J& (lateral oblique sagittal effective angle, LOSEA ) : DA#E
PRHT 173 R0 AL, 5] ELRIHE 5 MR N A1 B BT Y0 2Ry
NE SN~ S=W N AP ST AN SRS 5 o g 2
HEAT CTRFSR A H A o e B 5 A v o 4 o A )
JRAT MG, I 05 5 1 2 2 4R, bl B
IR, T D i B Jo e e I R £ B 23 ) i e
A CHE 1e) o B &R AR A A AL A BE (universal
oblique sagittal effective angle,UOSEA) DIHEAR IR

BT PR 173 R 5 B L RHE S AR N A
JoT V2R N S i ISk i, PO A TR b S i 2, 0 )
Fie R = 2R AT CT RN AR A7 A o BEIRCHE o7 1 55 1]
rh i 2 E R ORI B0 5 | 2 SR LR
I 7 E AR T O e e R R AR B 43 0 D
ZeAi M (B UOSEAL \UOSEAR) , WLIE 1f,

1.2.4 RERRGAZIE BIRHRAROLA N
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LOSELR) : LAAEART v 173 R 88 5, 51 E L AE S AR A
S B TN 2e R N G A G R, PRI s R R 2
O3 R IR = AT CT R R AL Bl . BEIGHE 5 AR |
DAL 5 e s SRR TR P R G R A
2= o oy SN N =D | M S 2 AR R
RARBLA BR324 (L 1) o U AR 2R
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(I H 173 R0 A, 5| L FNHE S AR A B B4l
P2 L IS, FEIROPR R B) s 4, il IR =4k
HEAT CTRPIIR A i BEHUME 5 AR R KA g 5]
14, I B A 5 AR R ONAR , 43 S0l £ 22 A (&1 1h) o
1.2.5 PT  HESHUAHZANAL CT b 43 50 0 ik A2 A+
WHE = Wi AR, A3 22 A I 1 (1] 14) o
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SEE IR ML, SUIL i P AR A E T il
B RATAHFH CAVE X 2 pLids I, o B ik =5 AR
R RAE , TR EAEARIC . WL #E S R
FRRREE T AT AR S5 G AR =48 CT ABHI BT
A7 BN BB PVP 2 il BT 4k AHE 1A iy 2% BRAEL o7 2
J5 3B PMMA K JE LI FEHEM . AR Hhifs ML A
A K IEANE O, BN TR G AT R a4 55 &
Rk ARG 6~8 hf AR S B R IR 3. FARHERAE
By [l — F AR BB i o B8 AR5 452 o &
FER AR YT, WK T S e R IR 3 5 i B Js A H I IR
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SL14F,

1.4 ALIERIEAT

Fb A R 1 J31) £ 3 =4 CT 3 Bl 5 A A 500
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A, IR EHEARF ARG LD H ARG 641 H e
1 & 3 (visual analogue scale, VAS) P43 & Oswestry 2
ﬁEFﬁﬁ%"%‘ﬁ(Oswestry disability index,0DD) #43. ARH{J
KA G55 1 KA CT KA ¥4k Cobb 14K &2 15 (0 ) H
KIEBIAE (F2) .

1.5 %itsis

{1 I SPSS 22. 0 S8 127 B Ak A7 408 0 A, Al
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AT ORE LR B b v 22 (s ) R0, 2L A FEACR
MOSTAEA RS s AT A IR A2 1Y T 5 SR TP s
B (VUSRI ) 2o 21 8] LR H Mann-Whitney U
5o THERER LA (%) 2o, dH ) HL SR ) 7 A6 90 5
Fisher Wi UIHERIAGES . P<0. 05 W2ZEFA G 2ERE L,

2 #R

2.1 ZZECTHBIMEF AR A EN Z 4R

AUEA \UOSEA 70 L 2 R g it % 8 X
(P>0.05) ; 5 ¥ /R & ALEA ., ALET. AUET. LOSEA .
LOSELR \UOSELR .PT ¥J K T Lk, 2 5 A 4 it

X (P<0.05), %1,
2.2 BHEARHE LTI

2 41 R B 58 TR, 78 BE ] TS AE T 41
FAMIZHE 158 B E K B R , PP A I TS
PR 2 582 R R R D TR A, R s K e T
AT RUNA , 22 756 Gt 58 L (P<0.05) ;240
BT ORI AL, 22 5 41t 3 L (P>0.05) ,
k2,
2.3 BHMIFERTI

RJG 641, B2 3 6 55 K Ui, SN2 4 5] &
HRVi. 2HEERA ARG 11 VAS.ODLIF41 K
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R1 TRMHNEBERSRAEVEER

Pl ALEA AUEA ALET AUET LOSEA UOSEA LOSELR UOSELR PT
" ) ) (mm) (mm) ) ) (mm) (mm) (mm)

5 40  10.762.48 14.07+3.25 5.83+1.41 6.87<1.58 29.05(28.10,30.85) 31.28+2.88 15.28+1.50 16.03«1.18 7.62+1.63

E°e 40 9.2423.35 12.75£3.81 4.88+1.87 5.84x1.61 27.60(26.35,28.95) 30.12+3.21 14.04+1.73 14.61£1.75 6.50+1.68
/A 2.171 1.55 2.369 2.462 1.987 1.393 3.202 3.255 2.821
P 0.033 0.126 0.021 0.016 0. 047 0. 164 0. 002 0. 001 0. 006

®2 2HAREEARBERLE N FLREE 2P 20 8L ff S 4500 A7 Bl T ORAl 28 il ) T A 70

i B FANE ORI i R e BRI AR AT CT

N min = (m . ; VI HE B b - 4G 2 14.13-14]

UL 38 8.17+1.60 45.00(40.00,50.50)  4.73+0. 80 HE R PVP T LR ) Al 5 AR 2 R 1 02 5 o AW

32 — A Y N N ~, S 4 IS 22

KM 42 10.65+1.59 47.50(42.50,51.00) 5. 16=0. 84 IR RN, ARHT = 4E CT A B FFARBE I T AR A

vz 6.443 1.180 2.162 FRAI o AR A, BB R i R B S TR T

P <0. 001 0.238 0. 034

F ARG Cobb 1 HLEE, 2 F TG 242 L (P>0. 05);
RJG 64 A B2 B 3 VAS . ODIPEA 55 T WU 2,
ZRAG R X (P<0.05), L33,

3 itig

OVCF7E 50 % VL b B A AR 2978 20% , 7] 7
HOBRE MR REZ BR A 16 B T B, SR 2 1 TS,
— RSN BN, 5SEZIEF RGBT B AL,
FEZHERIR AL AR (PKP S PVP) 1 5 5 B0 T XU R
AWFFE K IAIG 64~ H N ICFETIR B, IERH T 2K
HRWATFAR TR LB, BRAEDFIEA N, B
JEE R 3 SRR R 1/3 (O ER EE OVCF J2& PVPIRYT 2L 2
TEM EABIFFE Y, BRI 4  F RE a  E 1/3 1
SBEAARIA 52 B T FA, HLE R KB5S 20 A0 S
FF AR AE , FEBH PVP RS IE 28 J AT i T 85 3 OVCF B3
HIIRYT

58 PVP 32 BAK FE AR #4060 M 451 > Ui 2 o
FANE S, AR BT R 8 R R ks Sk R A
Ko K PR L A R A R, LAY /D 2 0 AH 56 I 0 (1 &
Ao AHHEHRIE , 2 50% AT1E S PVP B R & LR
I R, WA S 0 [ T M 55 i K e B T A
FLast 22 0032 W0 2 388 Jn g8 35 R0 T R B2 0 1) 4 ) 2 2R
w7 FERIRA R ZER T MRS = 24 IR HE S
HR P B e B 0 SE PR A8 B R T AU AR i AR
MRS HE AR OTME R S . T A% B 5, CT 51
ST BUREAR R AL AR A 2 BE B I R IR AN, CT 5 | 5
BRE BN T B E R RN A . AR
Ko, =Yk CT B W S % AR ] L 5 LS 40 493 A 1R

/0156 1 BE AR FRAE CBRU A - R B AR 140k, F
AREFIE] 60 min s B A H - - 359385 L EL 18 Ik, AR
B8] 75 min)"™, A5 B U7 A9 KD RE P/t RE T =
4k CTHEEN T PVP WA S Mo e 4k . 8400, i T
MERIR AT MEAR S IR I, B AF R B A 2 A1 I Bl 2%
RO MESRUEZES K, FHMAEZ W, H
OVCF B3 M = AR 58 B /N F i & AR HE AR R 4 i
AR A AR R XS 2 35 0 TG 7 B A R U AR v R T
(RS, S AN 5 [ 5 R, p AR AR AT AR i B A 2 o)
JIT % ) 28 AR R, 7 B A R P AR X LA R AR
LS 5 38 A0 A A ME 5 AR ) 5l 25 B R, R
I =2 CT 9 1 R8s Rk, A Bh A FAR Dy X
AR A R4 5 TF AR ] ek DB A, R AR T
AR o BEAR , AHIF 58 FhAS [R)4: 31) 1) £ 20 4 ff i 2
SRR, U E At B M S AR AR e, R h 2
SRR B PR /IN R A K B T Y XS B
ARFTHEATRE B ) =4k CT I i, AT ERR RS R P A
JE DI RRER KA . TR, TE AT HEAAR SR AL AR R, A
WO BB AN R AT A 7 e i, BDAR AT
e =4k CT 8 LA T ik 0y ST AR BE o AR At
N} EAR LMER B 04T T =4 CT $ 98 I & Ko A [H)
A7 A LB, AR T A6 E A RRIE i )5 L,
HE 5 AR 5 s , IR At e %R R AT AT
AR, %F OVCF B3 PVP IAYTF A 5 =0 1Y ik ¢
RS AR R PGS . BRAE TSR , AT XU
A, Bl PVP ELA G5/ AR HRaE D TR )
AEAR T S fd A5 BN PV P U HSE F TR 2 M A
PR Can s i ) 1 f 2 (LB A B 5 B AR 1 2 i £
JE DRI 55 AR BB RN 28 45 45 XU s, B K T B

®3 2HBERFERILE

. VASIL(43) ODI#¥43 (43) Cobb i ()
SR R RE1AA AR64A RIE 1A RIG6AH  AHi R

FfiZE 35 7.00(6.50,7.50) 4.00(3.50,4.50) 1.74+0.61 70.00(65.00,75.00) 50.00(45.00,55.00) 23.43+4.33 21.77+3.57 19.29+3.62
XUAMZL 38 7.00(6.50,7.50) 3.00(2.50,3.50) 1.44+0.50 80.00(77.50,82.50) 45.00(40.00,50.00) 21.18+4.93 22.50+3.45 19.71+3.27

Zn 1.573 1.882 2.234
P 0.116 0. 060 0.029

1.379 1.255 2.016 0. 862 0. 506
0.168 0.210 0. 048 0.392 0.615
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PR PVP JIt R FH B fe /)N 42 4 2 R A28 DA AE 75 A 5 32 R

Z: R R TR BIME S AR R A AR . TR, A

SERTIM L =4k CT I, 45 5 HE 5 A SR A

T8 A B A R — IR AR A S5 R R, S

REAE B8 Lo, AR BT AT A B D & S A RLA ), 3L

A 3% 55 55 T AR I ] B3 W v 85 W 300 4 ot /et /b i

TEA JG PR S DI RE Ty T, BB PVP B35 AR S5 95 )

A RCE AR B 1) 5B BT B K e

BN s IS5 SR AU PVP 835 AR5 VAS W43

F1ODLVE 43 i 2500 T 500 PVP f8 5, Bl iy 2 R B

U o KA HE S B KU AT AR e A R = A G

PRI, AR R HEA T =2 CT 8 By ME = AR £ B2 I 5 AT LA

Bl AT TR 5 S BT, o i SR B0 B3 2 3L

WA R, 39T A 25 4 Jot T A B [, i 2 AR A s A B

EBUIN A 6 X6F 30 31 B R0 52 R0 B A , S P 1 2 48

OVCF 4.

Zi b B4 OVCF B, R A IRl P ] %) B
HEfR 5 25028 S5 3R AT HEIR SR AL AR IR YT I, 2 ) £
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