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Abstract

Degenerative lumbar diseases often originate from intervertebral disc degeneration. After annular
fibrosus rupture and injury, disc herniation leads to reduced disc height, zygapophyseal joint hy-
perplasia, and spinal canal stenosis, which subsequently causes compression of nerve roots and the
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dural sac, resulting in low back and leg pain. This significantly impacts patients’ quality of life and
may even lead to disability. Degenerative lumbar pathologies include lumbar disc herniation, lum-
bar spinal stenosis, lumbar instability, lumbar spondylolisthesis, and degenerative scoliosis. Stud-
ies have reported that the overall prevalence of degenerative lumbar diseases is as high as 27.3%,
with a higher incidence in women than in men (34.7% in women, 18.1% in men). In recent years,
with the intensification of population aging, the prevalence of degenerative lumbar diseases has grad-
ually increased, with patients over 75 years old accounting for more than 50% of cases. Among the
various surgical techniques for treating degenerative lumbar diseases, the pedicle screw internal fix-
ation system offers advantages such as immediate reconstruction of spinal stability, three-column
fixation, powerful corrective force, reduced pseudarthrosis rates, and improved fusion rates. It plays
an indispensable role in lumbar fusion techniques. This article provides a review by examining the
development of lumbar pedicle screw internal fixation technology and discussing the advantages
and limitations of related fixation techniques.
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1. HESRRTABEERARNL R

1891 4F Hadra [1]5% A AT 454 (HE A5 3T S An) A AT 25 1% (Pott’s disease) 1 58 2 1 2o 18 Ak 2 JE Se i 58
BEAT N IE 2 7778 1948 4F King [2]38 5 5615 98 517 WRAT S P HEAE P [ s A R, R E iR A,
T RARVEBEME R, DL BT AR Tl . 1949 4E Michele [3] 14 2effiid 7 IEHEME 5 IR EAS, 4R
I AE 5 ARAE Ry 22 4l B AR R G B TR 578, USSR AR . Harrington [4] RGiHIAN2H T —
T P9 i 52 2R 5 (Harrington #:) T AR5 1055 IEVR YT, TR0 T WAEDIIE AR I 6 e R 9 S a0 ] s m 2
(I5ET], (B IR A T AT R AL S I E R AERE % . 1959 4 Boucher [5]H Vi FIHME 5 ARIRAT & 5 5 #0452 51 5
HE 5 AR IEHEANMERZEAT [ 2 . 1982 4F Luque [6]32H T “HBHMBUE” BEA&, JREESL T HERR T 47 BN 42 K
Luque Rod (15 £ P [ & A« Luque TFARAE FH 22755 BOHEAR N 4N 22 75 7K T 1T 1406 AR R 1] o 28171 24 1F FeboIR T
BRAIRTHIW T, A0 5 AT ATEZR0DR T 0] o7 B 02 (1 [ B A ey 2 2 MR T L PP, P [ R ol it
T FETT AT IEEEUN, HERR R ZF N2 A& IF R AERT g . 1983 4F Denis I 412 il i JEME & 4 1t 47
FIEE AR, BAESER “ TR RN “ =AW, BPEEAN BT B RERET, BEN
FE VEA UK T fE ke, AR T P AR se v, B RER e, SRR REm, “HHE” dEE
e MR RIS RIME T . 1983 4F Steffee [71HEH 758K T2 R . Fo VFARAT 22 1 55 10 45 1 R #E 5 AR
WRET - AN R G, 7ECRUE R[] P4 ] 8 (AT T, AR HBER T T T AR R 35 M A& S 14 . 1986 4F- Roy-Camille
[8] R Gu P4 H - I 1 ME =5 AR IBET — AR N [ 52 R 5 FH T8 R G453 1 P9 1 5 TR T, FR3RAS R PO RICR,
VoHE S ARIRET - AN R G0 12 B T IR . 1993 4EAI 1996 AF LI E M F 2 IEAATT T #E 5 ARIRET7E I
IRIGEEFT o« LA PS AZERE BT R [ & R AW T &, HTIRIK, BUS T RIFIEER, o
BTSN R R -

2. teEFEY]
B A 5 AT BB AE RSN TR AR A 46 T AR b A e 75 AR BT B
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AMESIRITF ARSI . EHBIBEIERIT IS K24, HET BT RO B IR A (4% DB RE -
FLER AR BRI T 0 e S5 R B U S B AL AETTUS BE TR, 8 7 ZEU R AT H R
R, FEoRE R RER TN, IHEER A B AL LIRS TEWLES . BTh BAT 7 RS IR = ekt
4 BATR. B TR LETRE.

2.1 BYTm

FET BELETHOR e FEMRAR S RO D ik o B 15t S 23 TRV AE G 0 oS8 (S bn a6 R i e B 4T /i, W PR
LR TR o 2 TIPS, [ Ak CR 2 FEAL I HEET TV (8]-[12] - B AT 11775 B4 Roy-Camille
e DB A2 5 R AT RRITI A LRI AT 1 mm yidbe] 85T SHER LN & 8CPAT,
AWM, SHRETAT, EHT L1 A L2, NPT L. AT BRI RAT 5 R & AT
RELFANFATIR B ZE AT Li~L4. T AN FIBLE LS A7 19%48 5%, JR ARk o ANE, 1 ASRERS
T L B AT A [13] Magerl 2. SR 18] W BT N EEETVE,  PAE ST TRAME (A 2 5 18 58 b il 2k (K 52 10
BEET s, HERT T IR S HEMREARCTAT, SOOI A N A 20 15° . 2 EAT BT A i i Ah . b,
T L3 2 L5 WEL R N4, el @xt Ls foflifl. Krag %: RAE_EJr ik, #EAT ke
FEAh, HAKCFERERI E 213 58 13 2582k, #ATT7MEE, DAFH EABCAE. B aw ik
INE N EATHER T R R T G TR LR BEE R ST T A1) 58 SR A A T A7 % e 2 (R B SR UG
FERGAEAL TR S TR A B & EAIHER T O RA N7, MEMEAL T RS I 38 o AT 5 170 08 T BME &
L1~4 [a| N 55K 2°~5° /4, L5 WD 15°. RERUNE: BEET mAEBIHE Y /NS N AN T
DS R AMU AR R — T2k 5 ARCREER _ETT 13 AeAERI—/K- PR IIAE i, FEREMEDY 50 SRAMI 25 A
— I SRR AT E A R BEATTT A N AT PBTRHS SR T S 157 LASE N - RET A i

2.2. HESIRBSTENEE

TEME S ARURET [ B F AR, ZER o B ik BT, REITEgHES JIR T (sagital section angle, SSA) £
—E A, BUVEAETEHE 5 AL A BORA B A BIMERR, TRETFRRMEM T T ORETIE, FHIREHRAE, WhesliE
M FASBE(HTEE . FRE, NEE. SMUEE, pIOUEE)TERE, MIFEXCLL 5 AT TE 7 47 ANHE 5 HRIRET o A SRR
PR A EEA LY B LS BTG R, SR ML, SORMEEAE L1, L5 M/ [14]. Mitra ZF[15]@ 1 X
28 b AT E R T T 20 B ARG S5, Zindrick W75 7ERE T T REARE LD P A A/
P75 10.9°, LS WA B T38 29.8° T MERIZE R, RETTRAZZR A HPhHE 5 IR LR

HE,
2.3 HSRIBSTEANRE

B BRETBIE KR, XM IR IREE, oMl S MR A A B (LA b ORTT TREFE) I A S AR A R A
HEAASE K LR K ¥ Roy-Camille {1247 335 A\ 50%~60% (G K&, 1 Magerl JHi2%T IR N T4 3 Hk B o 22
SRONBBAT AR St 0 12k ) S o B HEAR BT 25 2 7 . Weinstein [O]RIF 70 W, ME 5 HRIRET RN 5 3B MEMR BT 2%
BT, R NMERR P9 EB(Z) 80% IR FE) 2t (2 ik, ME S ARIRAT R4t 60% ) [ i 5 Rk FME S AR, A
HEAARA T B 30 15%, ZHEMAET 55 B BAE AR 2 B Ak S8 169%, 5 2F WA A BT 2% B i, I3 209%~25%
(AR N 4%~6%) . Krag [16]5%F 8 — #RET4TIE 1) 50%- 80%F1 100% 53 3 BEAT AW 10 e, R PMEET 7
509674 I 7141 R R 2 80%1A LI 75%~77%, 1 100934 B I 58 B 5 80%iA LI ) 124%~154%,
I EO t R, X e T A B Gt B (P < 0.05). X 7 B I S AR BET R NI TR BT -
FHEF T (5, (L [0 R, 55 P M R ) T AR IR 2 AR A 1l 7 B B R Y TE AR T P e L I
MRS E IR, ik, Krags RIS E5K DL 80% ) B R AT 8 1 K B NN IR

DOI: 10.12677/acm.2026.162503 1195 I IR 2= =23t e


https://doi.org/10.12677/acm.2026.162503

EHIR, MITsE

2.4. FEFEFTREM TG

TG TF BT AR Ik B S AR 3R 452 5 T R4S . W AE RV MEIRT . A2 SR,
DAKHAEREIR IR AR 25 A RN AT 21, JE e 1A O ARRAT B AT R M, HL 2 SEUE SARIRAT R E . HESAR
WRET R E A 2 S EME S IR N 8 RGufese Ve TR, sema e R, e kA AL . A 45 4
PRSI SEMERT . MEARTG . HE SR AT RS E I R, B A RE Ay JRERT
A IHE S HRIRAT A7 BN RAR S iE O™ 5 J5 5, 7F llkka. Gertzbein, SD, Robbins [17] [18]%5 AWF 70 H#251,
ME SRR IRET B ME S ARBE/NT 4 mm AT 224, Bk, 7EME S HRIRET BATHEMPEVEAS 4, Gertzbein 732K
W7, AR HE SARIZET A B 0N 5 e 02, WBATAL THESHR A : | 9%, 12575t SR
HEE, (H<2mm; 1 2, S2ETRBIHE S HEEE >2mm, (H<dmm; 1 2%, B24TRBHE S AR EBE >4 mm,
E<6mm; IV %, WBRETRBAE SAREBE >6mm. th4t, ANERFPEETT B AR FE A, HIP it
A FTANA] . Gertzbein Xf 40 448252 5 Bt ME 5 ARBRET Y [E 2 TR 0 B & AT 7 RIUBHERT 7T, L9007 T 167
BN HIHE S ARIBRET, ZHF AR 0 by 71.9%; | 2 9.6%; 11 2415 9%; 111 2% 4.8%; IV 2%/ 1.8%;
V 215 3.6%. Castro [19]IFR & AR T BOHE SR & FIL 3 7 40%, Hrh 05 2 5 3 29%.

B AT, fEFET AR %A FERERIMRNE AER, HIH R RS SMRHE A I R
28, BREACFEIMDE, HAFERKM I M. AR R E ., FB T AR EEH s 45
Bk, FEEMTREERBENEE T, BTEMRENSE. WHSWE R, HTFEIMLeM
SRR, X E U IE AR AR 5] S B B SR AR SR B e BB AT .

3. Rep X ZREMHEA

o TSI A T A 5 ARIRET 4 [ 1B, R X ZRIER H A B S5 AR ST RN 58 3 1) 5
BN T I IE AL E S B 4 R AT PPk A 5 RRBRET RN PRIV 12, X 22 AR N HE 5 AR MRAET
AIRKHIFE B Fu S[20]4E AR A X ZRIE AL 51 0 JEAEAE 5 ARIRET RN IRIE P RR, R B AN S
HRAZRET (R ff 14 T8 93.2%. Carbone [21]55 [BIBUVEPEA 41 151 WAt « 0 JI22 B i 47 12 52 A 5 AR MR AT [ 5
AR OB BIEAR, JLHEN 126 HOBRET, M 5 AR IRET ZF Ml ME =5 R B I R 26 12.7% (16/126), Hr
1 2.4% (3/126) 2 B AN 2 53, DA A B REAEARE S AR IBET RN B FHAR TR X BB M 2 A 20 SRR
GAEWHERRE - FERGEEAER, SRS ZR&M R, BIEALR LT BHE. SHRAZUEHTK
SOy O HH R S AN R AR 42 KR (R S R i, S 4 SR R T 2 BT R g 4 ) ORI B 1]

4.0 EEEM =4 SR

O BB S B BAE I 7EAR b EB FAREALIAT =46, AR IR AL ST = 4E IR, tn] LUE
AR P FHHARGI FUIRET BN . AITA RERTT S A0 6] T IR E TN HERG 2, 98D N [ E AR IR R
fiE[22] [23]. ZARGEBMALET, REFERIABEIMENG, A FARBO AT H M, Wi EE
WRETTEMEAR R I SERRAL B, A 0 S M R R i s B SR A 0, TR RIRAT AL B, N4 s 7 F AR 24
PE, KR FNM ARG EA M. Knafo [24]% A%} 198 5 i35 31t 987 Mutfe 5 ARISET HEAT I 7T, o
123 Bk O TEE Sl BhE AR (663 HUZET), 75 HIsRHIf&4t C LB 4B)(324 MURAT). O B SikHh
NHIEETREAER 82.8% T C BB kRPN 73.8%. O B 4L T F AR A B A C B AT AT
FAR I} E] B B4 56.(57.3 7351 vs 66.1 7041, Silbermann [25]45 \ K 67 Az % 70 AAET-4L(30 491 152 Muig
ET)AN O JUREFAL(37 #il; 187 MURAT), fEULBRFir, FETFEATHMMERZ N 94.1%, 1fi O LB AT
B ETHERIZ N 99%. AFFLLLEL T O BB C B TERL B A 20 FLIBAEAME [ fil & AR b U FR G B 5%, R
O B RGZLZAN, W LLRE R D IMBHEA RN 5 EE . O H SNUMBIEAR BEERT BET IS 24
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PO OL S R, (BN AL THRRIRME. &5, REAREHENES) 2T ARIBM, NS H 5]
RE DRI A A UMY e S BCS RS L N HIR, IR BRI R &, MU W E 5485 2% &
5, HZIRTARMERMN, HARBEIFEM N — U, EEIN 7 EE Rl 1ok, RGN T
AREFAERE S, AR E TR G HBORZS . R, REGMES R, Wik
BN SHEREET, HRRAL T I ERIE N G, X SE O HL Rt A K R T SE B PRl o

5. WREH WA

THEHUAH BN ER WA TH RN S MEAR (FARSHEIAR), TR MR R TR A b4 B HOR B
FOR R FLR R ek R AT CT 4E s @R AF NTHENL, AR iids =4 g A a5 i i 2 S
VCHC. @it =4EmB s sl SARFEEANNREE. HEMET EEART IR B RR, N sEA
HE S HIRAT (HERA . XA [26]5(E FH CT SHUAHBIIMEME S iRAT BN, HESAREIH RN 97.5%, &
HARP . RFYRHII RS, M IFRAE. TA[27]5% 100 § FEZEHFETFRIH A SN CT
SHAMGET BATH, @RS CT M SRR R R 94.61% %% & T T EHTAH
88.43%, H:iRfEZH(2.43%)1K T I FH741(6.06%). Laine Z£[28]%} 100 i & 4T X LB N B AME
5 AR BRAT RH U ST A B 3 TS B R 0 B A S AR BB AT BN AR LU T . PR VRS BT 50 9
B RIMAEAEGTET 13.4% 00 HE 5 HEAT 7 BAHE S AR B BT, tHENUAH B ST HOR i 5 ARET 2 At S AR
R 4.6% TSN LAH BB T DARA B3 = EAT FOHERAPE . SR, iZEOR tARAE BRI, B2 ST ki
Ko WA BT HIEFEN, IR H AR RFEERAR MR I 25 R 38 iR i B 6, X LLPRAE — e R IR
T HAENRIR I Z A

6. RP#MZEERITMHAR

AR 2 LA B 5 I P A o 1 i FELRE(SSEPR),  AIE B 5 K HLAL (MEP) M 7 # 42
() %2 5 AR 8 R B AL (DSEP) FIAILHE I (EMG) o SSEP 1 Ay A H A58 22 4l 1k W ) 3 B2 5 v ple e ) A, 1k
Y BRSNS S 2 H TS RAMEER R RS AR A I B 32 ZEF B . Accadble
S (291K s FH TR s &« AR b B B AR I P VR NS4 T 191 9 I ME 5 RR AR AT 178 AL B AR 1)
IO FEEAEE A A A2, SSEP i TR HeE BB 4547 100% ) BBURE M AT 52.69% I 57 18 o

L ECHLAORI 51 R 1) EMG 52 N T4 5 ARIRAT FAR AR 547 . Raynor Z5[30]iF4 T EMG 547
(1) 92 - FEHE BERIR B 677 DMHIHEME SARIZET(T6~T12) [ EFAR, NN ENFAHE S ARIZET B
EMG HJBIE/NT 6 mA HFIE—51 8 B H AR 5 ARET BIEAH L TR T 60%~65%, /iS5 iRN
MEEZ 2 451F, A MARHERTE N AR R EMG M3 HE 5 ARIEET BN F AR 22 & M VPN AR . Shi 25
[BLITEART R EMG W T 22 (5135 115 BEZ W 38 B NBHEME 5 IRIRET TR, 0% 2% 87 Mt SR
BEET BN LR AR L, JRAEAR G RIT CT Fxs Lo, fEMIIE KT 11 mA i 97.5% I 5 4R
BT AR TR BT, AR H UL T B T 7 2 T N TR e 5 AR BT 75 2 AT AR P R T B A
P A FH A5 S . Gunnarsson Z5[32]7F A i & AR FLIS P (7 vE R T 213 B BOE A F AR
B, Horb 69 BT HEARL G TR, KIVW T HIW ARG 275 BB e 2 DI Re S, 421 EMG A 100%
PIRURPERD 23.7% 1) 4FF 1%, SSEP 5 28.6% M IHBUBVERT 94.7% s Pk, A N4E & SSEP FIELE S K1
EMG #EAT AR Hp 245 005 (1 i 2 2 A AU 7 i

7. 3D FTED AR AR E §T

3D ITEN, SCRRIERAM AR, &R DABCr A SO Dy ta, i FI PR AL BEAT 3D FTEIHLIZ R
AR, R G SRR ORI BOR A PGE . ML ZZ BGOSR SR A RIR
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. HATCHH T AR B SN RHIIE N T 1999 4R R IR 9T ENEEAV A AE (1 3D
R, DAFE B AT AL R A AW A ] o 3D 41 ENAEAAE T AR T ) — N ARRER 2 G AL IO HE 5 AR IRET
SIS AR, AT LA S v B AT PR i KA BRI AT AMEE B A B RO R, IR m TR %4
k. Guarimo [33]5% 5 Hu [34]58 M TE 7, (B 3D 4T EI AR EEAT BLET RENE IR 2 TUYI A B R8CR -
Merc [35]55 foxf LB et — L B, 3D 4TENSFUHR BERSH R B m TR TARA, NE T ZHRE
EREETARPIIRRNE . £ T AR F, 3D BEARE S EW R B 2% (1 Bl i 25040 G B L 4T
BOS SECE L IR BRSPS P R I IR AR . AR, R H AT EERRTE R RS, ik
AERARAAPZE L WU S I S AL S 3 B [36], X — R PR AT L AE B I B S A S URE ) T R A7 ARV 1
P o

8. FARUMBAEST

BEAEHARD, BRFRYES AN CIETHARI IR E 2N, BER T PR ST
Wi, H 2004 NG FAVLE A RS Mazor 3732 [H FDA #tHELSK, ZFET CT MMV AR
A4k ) IR RS . H AT, A R RS04 Mazor %41, ROSA. Excelsius GPS. SPINEBOT
PASE P2 f “RIL” WL NSF . Fan [37]55 A 2ET- 2 AT X HE BRI FH A BAIE 78 HEAT I 255520 #r R B,
HLAS N4 B AR ) B AT HER L B0 TREFHROR . Z TR ERF 7, 40 Molligaj [38]55 1 Macke %5 [
T, FE LA NGB AR e SEEL ik 93.4%I B AT HERI AR, 1 T4 7721 88.9%, JUIL7EA HE M2 4%

FR e RIS . RSBV AR ARIT SR, HE BRI TR B, P8 AR T IHAT
REGH A4 m, T B — D SRt .
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