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ABSTRACT Objective: This study evaluates the safety and efficiency of the new-structured polymethvlmethacnrlat (PMMA)
-augmented fenestrated pedicle screw (FPS) in the treatment of lumbar spondylolisthesis with osteoporosis (OP). Methods: The authors
retrospectively reviewed 32 patients suffering from the lumbar spondylolisthesis and osteoporosis that were performed with posterior
lumbar interbody fusion (PLIF) surgery between January 2013 to December 2017. The new-structured FPS were instrumented in all 32
patients. Record the duration of surgery, the amount of intraoperative blood loss and the length of hospital stay. Measure the radiological
data, and take the Oswestry Disability Index Questionnaire (ODI) score and Visual Analogue Score (VAS) scores at pre-operation,
post-operation and the last follow-up. The differences between preoperative, postoperative, and last follow-up were compared. Results: 3
FPSs in this study (rate 2.2% ) occurred intraoperative cement leakage, all of which were Yeom type-C; however, there was no
post-operation discomfort. After 7-61 months follow-up (mean 34.9 months), all slipping vertibrae got good reduction, kyphosis and
sagittal imbalance were well corrected, and the improvement rate of ODI score and the improvement rate of VAS score were significantly
improved compared with preoperative (p<0.05). During the follow-up period, all cases had no recurrence of spondylolisthesis, no screw
loosening or facture, no intervertebral space collapse, and the fusion rate was 100% according to the SUK standard. Conclusions: This
new type of cement-augmented pedicle screws can provide excellent fixation stability, and can avoid cement leakage and screw
loosening. It provides a novel fixation option for the osteoporosis patients.
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R (Posterior Lumbar Interbody Fusion, PLIF )& H Riii& Y7 IEHE
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FHLE K PRI ET R KA A i3, rhas MR FL A5 , B
45 mm, BRETHMEFIh s 243512 6.5 mm A1 1.6 mm RET R
173 4b4 3 XL (2 6 4>) , BB LI FR— S840, iU
BV “HAR L 454 , MIFLAE i R B 4k > 0.9 mm 1.2
mm Fl 1.5 mm([& 1),
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Fig.1 PMMA-augmented FPS with the “gradient hole” structure
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SR T E B | F LG e B4 AT ISR, [RIER T 2013 4
1 22017 48 12 7 1) e Be i 14 32 44 HEHE S I & O OP
B Hh etk 26 L 1E 6 A TFIAERS 58 % (43~76 %),
FT 32 Gl FE Y FIRE B R YRR , e 30 (46 B A
T R L BRI P AR BORR A NS, 11 ) 8 A ) B AT RE
PROBATHE B 5~500 m), Z I8 HE X 2k \CT S MRI K2 ] Ui,
TEHEAS [RI R BE A RS , 308 43 £ mT D NEEAE (] 4358 o ) o s
7 SEHEE B ARG Meyerding X IEMEN B Y 73 HES, Torp 14
N TEEME, 15 A0 TUREMS e, 3 Ak TN R e, 17 o) e
SN S MEMRIFI, 14 451 R O 4 HEAAH MG, 450 1 L 3 A 44T 3t
MEE . IR BE ST AR sy OP, Hrh E i OP /&
# 9 AN (28.1 %) JHEMEXfE X 2k 0 i ¥ (dual-energy X-ray
absorptiometry, DEXA K14 T (Bl -2.43¢ 0.81(-4.5~-1.2),
ARHT 24 NAFAEB B MR BT (75 %) , 25 T Genant i

B ERAED L 8 IR 13 A3 8 3 A & RsFRITRCR
AENG , & i Al — 41T BA 52 i PLIF FARIAYT o WO A
R I R RSG5 P T 36 S (6~65 41 ).
1.3 FATEMRGIE

4 BRI 75N SR BTN EML, LURIHE Ry O Bobr e
FJE H Yl 1, B LD Bt /N 28 I 1 R HERIBR . £
WIAIEET S JCIR 5 A A FPS(CEOXEN B /K JRIR4T , b 1L 7R
B D)o EULIRET 7 B RAFS , 1T ECH] PMMA (Kyphon &
KU, EEFEHT) ). PMMA G A Rree” BB, (F HEE
B K JEHEIEZEK 1.5 mL PMMA & 373 A FPS #8755
R C A RS I, — BL& IR YR BT , S R4S
1S o TR BRI T8 BRI , SR L W i) [ 4T, DA
AL FIMENS , R AR B RS RS THE T RS, A AR R
BB F AR ISR AR5 SR . AR5 10 5 BB 51 5
. (F2)

2 FARFE a: BEARARA;b: EN FPS;
c: CEBMNTENEKE;d:-EERE
Fig.2 Surgical technique. Preoperative patient radiograph (a). FPS placed
in position prior to cementation (b). Continuous fluoroscopy monitoring of

injection (c). Fusion (d)
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ODI PF434 MR ZE 103+ 0.5 mm F1 102+ 7.7 %, IFLEE)S 1)
Bl AR E o ZERATTIBIE], AT AL B A T iR 2 R
T RAS I BEE  FEAR K BE VI T A BB 3 YRS ZAT ] B A
(Y=

100.007

75.001
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Fig.3 Results of VAS and ODI during the follow-up period compared to preoperative values
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IR EIHERTLALZL, O Yeom C BB , (HOR UKD HTH AR K R AR
PRI RECH ALK P B ARG RIS . TERETTIE], BT R 5T
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XN TR RMER ., ERiTRAEE R, RESR 2.1
BB GE T T OP B3 . Hik 2B b bR 5
B WA KA AROE R A A B E AR Y 50 & DL AFE
o, BRI OP A idiik 14.5 %0 51.3 %0,

PLIF FAR M THEA RS HITHER =HEE . BT



DREYESSHE  biomed.cnjournals.com  Progress in Modern Biomedicine Vol19 NO.8 APR.2019

- 1479 -

E 416157 5MEBEERE=4% CTEERKETR,
Bk IR MEHIK S 57 FPS 18T 1/3 &
Fig.4 The 3D CT reconstruction of a 57-year-old patient showed that bone

cement distributed in an approximately cylindrical shape,

nearly evenly wrapping around the front 1/3 of the FPS screws
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1M, BT OP MYMEMARRT T IRET L4 g T 10 25 %, M DL
TR AL 0 122K, AR TN B0 T 2 i i XU R R Tt
15 o Okuyama %5 \PFSE 3R | B % B AR REAIK 10 mg/em? HE S
MR ET A e R TR & T B8 60 N, i & % B /N T
80~90 mg/em? i}, WRETFEAME MR P 0 A ) B8 AR e M
Moor 55 A\USHRIE , HAE 7 mm (IHES MR IRE] 78 15 # & % 1
MM g Rl 4k 10 7 R 887 N, 6 BB M HEAR Ty
269-495 N, i 5 HRURET (19 e AR 1 5 % S TEAE DG . 4R
SCHKHRGE , 7E OP (& & AT IEME PLIF KR 5 4R )5, IRETAa 3l
A3k 11~21.2 %P2 Galbusera 25737 IE 1) OP B H IEATHA
FREIEL 60 %, XU EEE T EATIIE TR, BT
R BT R T S RO TR R T A %y

AT AR B AAME AR IR E T AR E PR LR A
BB AR A B K Je s A s T , A FH LY O SRET A Bl B8 o
SR T A R SR B A T v AR AT, DAARAS T o ) 1 i
& . PMMA J& BT FRE 7K . 1986 4, Zindrick 55 APk
I, e B B AR AR DL 0L T AR T IR Bk e s
SR, 7B AMES HRIBET AT, BUE RS 2.5 mL PMMA 3
ST An] ffiSF- Rl 4% L0 0 96 %, ol —Lei oy i3k
B, B AR EV AR PMMA S ALET I8, W] fd0HE 5 ARSRET 1Y [
TR RN 49~200 %P, SR, PMMA WA HH R Y I & AT , Ande
(5] 3 R R TR, ¥ AHEAE BOHE ] L 75 | A 1 o 2 A0 7450
15, H 2 TRl 225 7 B 5 R, eAh, AT IR AR P
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S 347 it AT 2R A 85.6 Y%, MR B HH R FiTF-34 4.9 mm
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BT RAFRIE AN, IFEREA BT R A5 LU, TR BB TR R
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itk , RIS FDA #iE , ODI 4R = 15 435k 30 % B9,
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IR o PG, 0 B K JeHE S AR R E T AL A A% HE4R T ARFE1E,
Ao AR TR R X 2 e D0 B A AR A T )
FEEREIE AP BIRHT CT S At 2 b B9, X THE AR
BFORSERE R B, DU B R JRIRET o AR AR
A RS A FPS J5 ISR /KIEZHT, 4] C BB AL A
JITAT AL © 3 AR P9 O ELBRET A 28 B HEUR T 2% 1 1 1
Jio PMMA REAE“ 47 2201”1 G648 1A FPS, RTEA
0.5 mL {1 PMMA J5 N 7E C B A0 T Wl — e, DAGE & A= itk s
BT LR 1k o 7R TR G R b L AR 1 s K U B Y e
6], I H AT E/KIEE A0S A B HaE I 5 A5 3 It A A
TR FARNT BN FE o EHA ARG o BT A B E ARG N ILEA T
PUB TRBANETRT -

SN Z L, APFREUR R, BA Wi AE L7 454 R B
IKVCHRET BAT RAF A DAL AR B | W IR R A 2l
A, H0T DL 5 G PO G AR TR R A B
HKIRIRET HAT AR BRI T, A R EU™ H A E /K e
BIRAHSCIFAE , WA HE S ARBRE AN Bl B 2400 &A=, i o
BAN A P — OB L L A SR T RE i, AN, X
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