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ml. PVPZALARH 854 (18.63 + 2.36) ml (P < 0.01), PCVPA & /KIEvEHE4(3.85+0.21) ml. PVP
HEKVETES B N(3.83£0.35) ml (P>0.05); #ESHRY/: PCVPHF RESH(25.83 £2.17) min, PVP
4 F ABYH (38.04 + 5.02) min (P <0.01), PCVPAHAHHIMERN(11.58 +2.84) ml. PVPAHARHH IME
R(17.17 £2.87) ml (P <0.01), PCVPAH B /KBS B H(3.62 +0.38) ml. PVPAH-E/KIEIES BN (3.83
+0.45) ml (P > 0.05). PCVPAARRT R)F1EA KRG 1FEHIVASS H4(6.82 £0.91) 47+ (2.32+0.57) 47~
(1.59 £0.67)4r; PVPARET. RJE1E KRG 14EKIVASSH8(7.10 £0.98) 4. (2.40 £0.74)4F. (1.65
+0.74) 5 . FRAREVASIIBATT A EREEK(P <0.01), REHAMLE, ZERBILITEEX(P>0.05).
PCVPARET. RJE1E KEARJE 14£0DI5HH70.27 +7.43. 22.00 +4.83. 19.59 +2.63, PVPHAF AR
RJE 18 EARE14E0DI45470.78 + 4.88. 20.78 +3.30. 19.28 +4.56, FAAR/E14EODIYE AR
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Abstract

Objective: To compare the efficacy of unilateral Percutaneous Curved Vertebroplasty (PCVP) and
bilateral Percutaneous Vertebroplasty (PVP) in treating Osteoporotic Vertebral Compression Frac-
tures (OVCF) with insufficient pedicle inclination or narrow pedicles. Methods: A retrospective
case-control study was conducted on 62 OVCF patients admitted to the Department of Orthopedics,
Jiaxing Second Hospital from March 2016 to June 2018, including 21 males and 41 females, aged 65-
86 years (mean 75.10 * 5.56). Fractured vertebrae: T10 (4), T11 (8), T12 (10), L1 (10), L2 (9), L3
(9), L4 (7), L5 (5). Patients were first categorized based on pedicle morphology into two special
types: insufficient pedicle inclination (26 patients, 26 vertebrae) and narrow pedicles (36 patients,
36 vertebrae). They were then divided into the PCVP group (In the PCVP group, 10 cases had insuf-
ficient pedicle inclination, and 12 cases had narrow pedicles.) and the PVP group (Among the PVP
group, there were 16 cases of insufficient pedicle inclination and 24 cases of small pedicles.) accord-
ing to the surgical procedure. Operative time, bone cement volume, intraoperative blood loss, bone
cement leakage and other related complications, Visual Analogue Scale (VAS) scores preoperatively,
at 1 week postoperatively, and at 1 year postoperatively, and Oswestry Disability Index (ODI) scores
preoperatively, at 1 week postoperatively, and at 1 year postoperatively were compared between
the two groups. Postoperative CT scans were used to assess the distribution of bone cement within
the fractured vertebrae. Results: All patients were followed up for 12-48 months (mean 18.55 + 6.70
months). Insufficient Pedicle Inclination subgroup: Operative time was significantly shorter in the
PCVP group (26.70 + 2.26 min) than in the PVP group (36.81 * 2.66 min) (P < 0.01). Intraoperative
blood loss was significantly less in the PCVP group (9.50 + 1.43 ml) than in the PVP group (18.63 *
2.36 ml) (P < 0.01). Bone cement volume showed no significant difference between the PCVP group
(3.85 £ 0.21 ml) and the PVP group (3.83 £ 0.35 ml) (P > 0.05). Narrow Pedicles subgroup: Operative
time was significantly shorter in the PCVP group (25.83 *+ 2.17 min) than in the PVP group (38.04 *
5.02 min) (P < 0.01). Intraoperative blood loss was significantly less in the PCVP group (11.58 * 2.84
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ml) than in the PVP group (17.17 + 2.87 ml) (P < 0.01). Bone cement volume showed no significant
difference between the PCVP group (3.62 + 0.38 ml) and the PVP group (3.83 + 0.45 ml) (P > 0.05).
VAS scores in the PCVP group were 6.82 *+ 0.91 preoperatively, 2.32 + 0.57 at 1 week postoperatively,
and 1.59 * 0.67 at 1 year postoperatively. VAS scores in the PVP group were 7.10 * 0.98 preopera-
tively, 2.40 * 0.74 at 1 week postoperatively, and 1.65 * 0.74 at 1 year postoperatively. VAS scores
decreased significantly postoperatively in both groups (P < 0.01), but no significant differences were
found between the two groups at any postoperative time point (P > 0.05). ODI scores in the PCVP group
were 70.27 * 7.43 preoperatively, 22.00 + 4.83 at 1 week postoperatively, and 19.59 * 2.63 at 1 year
postoperatively. ODI scores in the PVP group were 70.78 + 4.88 preoperatively, 20.78 + 3.30 at 1 week
postoperatively, and 19.28 + 4.56 at 1 year postoperatively. ODI scores at 1 year postoperatively
decreased significantly compared to preoperatively in both groups (P < 0.01), but no significant dif-
ferences were found between the two groups at any postoperative time point (P > 0.05). Postoper-
ative CT in the PCVP group showed bone cement distribution exceeding the vertebral midline in all
cases, with a cement leakage rate of 4.55%. In the PVP group, postoperative CT showed bone cement
distribution exceeding the midline in only 3 cases, with the rest distributed bilaterally; the cement
leakage rate was 30.00%. The difference in cement leakage rates between the two groups was sta-
tistically significant (P < 0.05). None of the patients with cement leakage experienced significant
symptoms. The PVP group had 2 cases of needle misplacement into the spinal canal and 3 cases of
pedicle wall breach during puncture (P < 0.05), but none of these patients experienced significant
symptoms. Conclusion: PCVP for OVCF offers advantages including shorter operative time, less blood
loss, lower cement leakage rate, and superior bone cement distribution. It demonstrates better ap-
plicability for the two special types of patients with insufficient pedicle inclination or narrow pedi-
cles, and is worthy of selective application and promotion to a certain extent.
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B S 2 I R SR AIZ B A USRI NI, OVCF S 7RG IR sk [1] [2]. 614
F HEAR BB A (PVPY B AR GGG /AN, IR RCRAT . Mo B S35, RIS AT (0B ik 4%
HRZ—. PVP F ARG HRIT 255 A VB ZEME VR TR OSCRAR 2%, 200 PVP 5 7K VB 25 5 14 i Mk — il
[3]. XU PVP 288 00T A QUG TF AR (R1[4]. 0025 f MR B A (PCVP) AT LU 260\ 2510 75 55 51
SR M, SERUME AR PO K R (0 25 5T 3R B3] [4], ASHEAN G . (L BEAT: SOk AT T B0 25 1 4 A
FTE A (PCVPYEF S5 HEAE 5 A P AR S S 25 KL /N [5) BB TR PR 20 45 SR FE TR UM 19 % B 19 9T
S)HT 2016 4F 3 F1~2018 4F 6 F 350174 — E R RHACIA T 62 151 S5 i K T M 1A ek B 4T B 1 i R
Ok, HAe I P B30 BRME VA T SR E 17 1 4 00125 #4 HE  BRRSA (PCV/P) A G5 S 47 1y S Ak T A
(PVP)RIFH T A7 3367 M S AR AR A2« e 5 AR 41/ OVICF (972

2. ISFRBINS 7%
2.1. —RRER
R LA A5 16 6 (00 R, R SO 4 B KB B2 AROK T 7.5 mm. (HUE, (i
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gt an AR T AL Z R (CT) LI 2 204 5 AR A X FE % <6 mm, WE SONBRAEHES
HR[5] [6]. A WFFCHE e BEMEAE AR AS 5 N T S A [, ] — Tl e A A B AN e A 75 AR P A0 At A
FRZE 5, ABEFECOEM A NG, 81 AEf A 16.11° + 1.82° /5 2 pyfiiff 45 y: 17.83° + 1.89° % 3
WA PR 18.74° £2.25° [ 4 NI A XN 20.12° +2.94°J5 5 HIMA FH4 : 23.64°£2.71°[7]. 1E
AT, AN SRAEREWT IR E R (CT) L= 2 A S IR < P 3°, ME SONHES AR
WA R . GINARAE: (1) s18%% EEE R MEME 5 AR POABUAS S (HE 5 AR P87 B /N T TR AR ) (L4
1 ZE M) BARE SARAN /N (HE S AR TEE <5 mm) (L L 4AMW) (2) &3 EURAMELS AN, HERERSEG
LWL REG () XL CT A MR KA I A #i 6% OVCF. (4) MR B R T < -25.
HEBRARHE: (1) PEXUR B A B ERER SR AR (2) CT o E i R KM G, (3) BRIATEE T
(4) MRS ER s () 4 S alR AU YL MERIR G s (6) M DALY IE et i Th RE RS o

JLINT OVCF i35 62 i, Hr 5 21, e 41, 4# 65~86 [(75.10 £ 5.56) %], FHEA:
155 35 5, 1455 22 i, FEAMG 5 Bl IAAGHTEE: Tiod ME, Tu8ME, Tio104E, Li10 #E, Lo #E, LsO HE,
La 7 ME, Ls 5HE. HESHRAMIAEREE 26 4], Hrb 10 #1417 PCVP, 16 147 XU PVP; HE 5 HE4H/N 1)
#3367, Hrh 12 647 PCVP, 24 GIATXUN PVP. M4 HEHE —BFR LA 2 R LG8 (P >
0.05), EAMEMEGEE 1), BEHEEMERZET. AWK TS B E AL 2tk (xey-
2017036).
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Figure 1. Insufficient inclination of pedicle and small vertebral body with thin pedicle
1. #SIRAMAE. HSRAE/NEREK

22. FRG%

PCVP 4. BHEAEMEML N A EA)E, WM, 19N 2 RER SRR . £ C B
DN SR 2 0 s HE 5 AR N B, 2 BT BEEE R (P 2(A)RL T HARHE S AR$EA L7 (2 10 5, Al
2 1i)e G RIEFHIEHIAE C BEHLIEMIAL A B2y BRI HE 5 RN G S HEMA G 13 (& 2(B). &1 2(C)), HX
2 RIEE () 2(D)) K2 f B K JE s T BN BRI MR 2(E)~(G)), U S (A 2(H)). #
AP 22 I B KPR HEE B8 Sk B R RimiER:, X ZEMIEIN N IZ P HEEE KT, 2 KRR
HUCEMER AR, ATEE . Bl e B, DU R A KIEB RO ATSR, 15 IEEST(E 20)~(K)). EKTRHE
NTFUEM SN (8K Je B8 ZI A Z IR0, RraKUeRife, Sl TAEEE (A 2(L). PVP 4. &{L
LA G, BONHE S AR ARSI BRIV TR BT, 1% 2 R R B R s T BRI 1 -
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FRIEEBI T ME S HORIAMER, Rim EHER BT R B R, Sl FRIEHE, A 22 01
HAKPELM T RIEEEN, HARRENFIEFER PCVP 4, 1L E/KIBEANE .

PVP 41 (RGLEALAH TG, BOUIIHE SR ARSI BRIV RIREET 5, 1982 R AEF
JR R R o 5 B B T AT M SR AMEYR,  Rim EAMECR B T R B R A, S
RUBFES, KL 22 S B R P2 2 BN, B KJEIE A IEARAER] PCVP 21, E3H K IBIEA &

Figure 2. C-arm fluoroscopy during unilateral kyphoplasty
E 2. S AMERREARS C BHLEMIER

2.3. Righte

ARJGERE—~REBDME X LA CT, IRIEERIPAGHKIE AL AJa 2 R AT,
I P LAENRARE, BURZ), F5Hh e RIS IR T .

2.4. WA

A FARN A, R E. EKEFNE. RATFAE 1 FMARE 1 FE0EELES (VAS).
RETFIARJG 1 MARJG 1 4F Oswestry ThAEF e X (ODI); ARIEARJGHER) CT F3 45 FAVPAh 1 7K I 1EAME
R Y B SR A SIS TR o

25. Geit s

Geit 0 R SPSS 25.0 #kPE, FFér IEAS AR T VLD Mean & SD %7, 411 ELBCR AT r
BEAR B0, THEVORIDATT 4033, LI BRI 22 KMok Fisher TR0, P <0.05 A% AT
Geit 3L

3. &R

BE AR 12~48 A H[(18.55£6.70) N H]o #E SR ABIA L : PR & KB VES &2 R B TS
R (P>0.05). PCVP AfFARBA, R EH BT PVP A, ZRrEAGS 7R L (P<0.05);
HESARGH /N PRAL B /KR TE S 8 22 R T Gi it % (P > 0.05), PCVP AT ARBTE . A Hp H I 545 8
2T PVP A, ERBEAGEE (P <0.05) (W% 2).

PCVP 4l /KIBIRILRAE 16, BIREMERE, BARBIREN 4.55% (1/22), HEFHHTLIKARIER
PVP 4 H/KIBIRIL A 12 ], Hp 5 FBIREMESS AL, 5 FIBIREMESS T, 13I8 EMEAR T
U7, 1 BIBREFRAHE, SAKBIREN 30% (12/40), HEEHLIHKER. MATKEBREERS
Giit X (P < 0.05) (% 3). MAHBFERTIMAE 1L HLARE 14 VAS., RATHARE 1 HALKRE 144

DOI: 10.12677/acm.2025.15123477 841 I IR 2= =23t e


https://doi.org/10.12677/acm.2025.15123477

@

ODI b2 F TG 12 (P> 0.05) (7 3). PCVP ZLMEMAR B 7K Yo iR B4 B 1o u M, He b 3k o ) e
ARTRR 314 45 17 ANHEAE, HEE AR 1/2, (B 3/4 A 5 MiEE. PVPHAARGEESE CT
RO KIeH 3 GIREGEE AL, R ATHEAR PN . PVP ZH % I ACRE H 30 2 491 2 il NAEE A0
3 BilfE 5 AR A EER Y, (H B E I TEIRACEIR (P < 0.05).

Table 1. Comparison of general data of two groups of OVCF patients (Mean + SD)
Fz 1. 40 OVCF BE—RERAIELE (Mean £ SD)

a0 ww wwm BUUREGD AR ER() P
/ w4 () THEGD) g5 fmf5 KA T Tu T L L L Lo Ls AHH@

PCVPH 22 7 15 7418+6.00 3.39+0.21 12 7 2 1 4 4 6 3 4 2 2 855+%160

PVP 4l 40 14 26 7560+530 347+038 23 15 3 3 4 6 4 6 5 5 3 83+239

2 H 72=0.064 t=-0.962 t=-0.895 t=-0.343

P1E >0.05 >0.05 >0.05 >0.05 >0.05 >0.05
1¥: OVCF NH i Gifa tEMEAR R ZE B ;. PCVP 4R 5 S f AR AR BRIE AR B4, PVP 2H SR BUMIME A B R (R 4

Table 2. Comparison of surgical-related data between the two groups of OVCF patients (Mean + SD)
Fz 2. #tH OVCF B FAM X HIEAILLE (Mean + SD)

ME SRR 2H ) Gk FAREF ] (min) H & (ml) HIKVEE(mI)
PCVP 4 10 26.70 £ 2.26 9.50 +1.43 3.85+0.21
‘ PVP 41 16 36.81 + 2.66 18.63 +2.36 3.83+0.35
HE S AR A 2
t{E —9.951 -10.967 0.151
P <0.05 <0.05 >0.05
PCVP 4 12 25.83 £2.17 11.58 + 2.84 3.62+0.38
‘ PVP 41 24 38.04 +5.02 17.17 +2.87 3.83+0.45
HE = HR4H /)N
t {8 -8.018 -5.520 -1.384
P <0.05 <0.05 >0.05

E: OVCF NE BTGRP A S 4e B s PCVP AR SN 25 FMEA AR IIAL, PVP AR R T XUIAE A T AR TR 41

Table 3. Comparison of VAS and ODI before and after surgery in the two groups of OVCF patients (Mean * SD)
%2 3. #tH OVCF & FAREIF VAS. ODI Eb#(Mean + SD)

mm g TN A e
H[B1%)] R RELH  ARELE A RE1HA  ARF1E
PCVP 4 22 1 (4.55) 6.82+091 2324057 1594067 70.27+7.42 2200+4.83 19.59+263
PVP4l 40 12(30.00)  7.10+£0.98 240+0.74 165074 70.78+4.88 20.78+3.30 19.28+4.58
2 i 4.120 t=-1.110 t=-0.448 t=-0.313 t=-0.321 t=1.182 t=0.298
P1{H <0.05 >0.05 >0.05 >0.05 >0.05 >0.05 >0.05

H: OVCF s FUBAA T MER R4 1 B 41; PCVP 2R FH B0 25 A MEAAR RO AR IRAE,  PVP 41 9 =R L BUAN AR A4S BT AR T 4
VAS AL EAIESy, ODI A Oswestry L fevk a4y .
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Figure 3. PCVP delivery catheter
& 3. PCVP i §%&

Figure 4. PCVP enables point-to-surface injection with multiple points of low-pressure application, allowing for real-time
observation and control of the bone cement dispersion range, thereby reducing bone cement leakage

& 4. PCVP AIASKIMAREIE, 2= REES, FEERREMNEHIEICRRECEE, AMRDBEIRER

3 T 4 -A(E) - NG) (@) (@)
(A)~ (B) (C). RAT MRI IR 2 MEARE S MEE 3 (D). B 2 MEARRSE W BonsME SR A 2 BMES R4/ (E)s
(F)~ (G). PCVP RJEIEMEIE . A7 Fr B W I s M B K VB DR ERZE 23950 (H). PCVP RJG 4 4E, S AR R HE
R KIRTRE A 35, 7 RFaE . 1 PCVP gl zs R B AR o

Figure 5. Imaging data of the single-sided angulated vertebroplasty for compression fractures of the lumbar 2 vertebra before
and after the procedure

5. BE 2 ARG MBI B MEREFREAREHNRGFER
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Figure 6. Bilateral puncture PVP: When the inclination of the pedicle is insufficient or the pedicle is too thin, complications
such as the puncture needle entering the spinal canal and the rupture of the outer wall of the pedicle may occur

E 6. WMZFHRI PVP: SR EHESIR/NET, ATHMFRSHHNEENF R ESIRINEZR RN H L E
4. Wi

MEAR BOE ARG R FIGYT OVCF B WLy ARk ZaMF ARz —[8], % K FH B s x4k =
RN o AR SARN R, I8 TR FIRIERK . 480 B ERRT K [9]-[11]. (HAFFER e P B /KR
ANKF TR G5 AT R JRTSS: AN T A5 M AR 79 00 3 FE AN TR, T 3 SO AR AR 2 I R BB . i 8T, B 3 i oA
B[12]. PVP BUNHE 5 HR B [13] BA 78 BRI FR 73 A AR A A2 400 ) 2 R e PR RO AR, BRAIG 7 Bl
ZE ) gk BN B KPR R BT S BUE KRB IR I R RS, ERUN 2 3G T TR B4 AR R B ) DA R F
A H & [4].

AW FE T PCVP A Bl i) 8 i (e 5 AR5 <0 1R 25 AR e (] 3), DAARUEITHD, 0 ARV S, BRI
SANPESE KR VRBEE R, FER/D B KIRB IS R, SCEL R0 28 ) 56 BOSUIN B K P N R ER(1E 4), FE
I8 7 FARGIGFIHRAER (8], SR F] 7 XU RIAEAR BOEARFRER . ABE A R B8 PCVP A3 F AR
()L 135 H I & B S 2> T PVP 4.

PCVP i id brE ) e 5 MR BAT 25 il it 5 AR, AT DURBAL b BI00 M e AA, o DL 3]
T, 47 RURETES[4], BB EANE GG K vRBOa B, IABIMEE N &K TR I35 20 73 A (1) B AR[14], M
I E VBB« SEIAN HH A AE =5 AR N S R RT 2 10U AE (A P B 7K U8 350 50 R ko3 A (1 H BR[15] [16]

PCVP BN PVP, HI/KJe AT EINIA, A —MIHEAZ D TR s MR SOR R e 2 55—, 3%
SEVREUM A, A AE T, BRI E KSR S N, R ARE 24 [17] [18]. [Fi PCVP ik 1
TER SR IO, 4Rk T R ERAERT ], [R50 4R S 2 R IR (R [19] [20].

M2EH I NAE L R A ST PCVP AN T PVP B B0V N B AT BB 03, A e

4.1. PCVP X#E SRR/ MR BRI S

HE S AR T AN HEIR (K] 5) ML AT, HE S ARE 2/ T2 B E A AR DU, e XUIHE 5
RN B% 5 JRIH . 35 1 A 2 R A M PSRN A1 XS [5], 11 000 2 0 LA PV/P X LA S 7 X (A 5 7K e
ISR . XAPIEOLR, XU 2R S PVP 75 2R 3 50 2 AN A 25 48 2 R AN A BE, AU 1 F
AR E], - [RTAEE SE0 1 2 et SRR 5 AR P B E AR 1R 05 B AN A AR IO AR . PVP LR 2 1) 5
ANHMEEA 3 1927 R EHE SARSMEERG Y, 347 A6 2 RUHE S ARG MG LL(1A] 6), 10 PCVP ALK H L% I A
i, Ui H] PCVP FEALERGH /N (R HE 5 AR I 22 eV . AT PVP AP 2T R 5] 79(36.85 + 2.90) min,
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ELAEHE 5 AR PYBTAS I BOHE 5 ARGH/N 9 1) T AR ERAE IS TR W BTG, mIIA S 58 min, AR #RAEAE 4
KRN B Ko 10 PCVP AT LI R AE 55 ARAR X AR — (0 AR AfE 5 RN B B0 R PR 5 AR AN B M1 2 SR S
M $ i 27 B 22 S PEAIN PR AR [8], - AT 52 vy S8 AR 06 o (RIS, PCVP B B 2 8 A B AT A
o Bz R BB R AT, VAT LA — I SE A, 90 7 PRI

4.2. PCVP 3#SIRAMA B R BIES

PVP [l ST 24 2 E B T KPR B R B AT G DU AN AE W ) 22 R sE E, MEAR A A28 S0 R il A O &
BUESAE A n] DR B LI AN 1 ARV E o NSRBI — HAR, XU 5 PVP IR 7 B0 =4 19 0 oA 154
JEE VA 7K e el v 2 B3 08 0 57 A (A T 00 B K e DR SR 0 AT [14] o 4 HE S AR N AN 2 I (] 6(A))
HRIME 5 AR P9 R 1 R AT B R SR AE AR B N BEREANMER BN 1 RE R e AR A 5 LR KV AE
B WNBIREIREI[21]. PCVP TR H A8 5% [ S AR & 62 M R B E K RIE A S IR, o R AN
REPE P, A R R A, G AE ARG R S R R IE L. RIS, PCVP BN 7 ek 14
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REAR TR ER PCVP fEF RIS ], HIME. HKIES M RBREET N TAAS PVP, HE
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FRRIRME. B, RPFFONEIEE T, FEARBEAAXNAR, JCHE PCVP 4B s, maeimss
REgh e AR M. ik, RERIVSEVTE AL EF FEEARTIRL, (A ] B AR RS B IR A4 A
2, WEBEMEE. B, BERIELTAR T 2. o, BV R EKIL 1 ERLE, ([EX
TEAKJe KRR E e ABME 3T A R I AL =/ PP A R 4. (AR R, RE PCVP fE#4
2 BN EAR R KA A AR B IR R, (HIE VAS Fil ODI V4 JiTH, ARG LEEZE ZR.
KNG REVE T LA R LT TR R . SRR« RIEBESL” « PIFhR Y ReAT 2ok S HEAR TR & It
SRV, RGBT YRE TR, iR EE BN “REERITa” , 8 MHE R UL
VAS & ODI HFRI . ThRETEAS L HBUBIEAE: VAS Fl ODI fE N EMIIREVEAN T H, WRETLEE A
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BUNOREA R e s VAR RE R . IR RE R AE R TR EZ 5. IeAh, B KR
PR ReAE K NIBE U R A A IR PR ZE 5 0 AR AT 1 SO 4 7 35 B RS
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