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Abstract

Background: Anatomic variation in the relationship between the lumbar spine and sacrum was
first described in the literature nearly a century ago and continues to play an important role in
spine deformity, low back pain (LBP). This review will focus on the clinical and surgical implica-
tions of abnormal lumbosacral anatomy in the (DLSS) disease. Methods: A PubMed search using
the keywords “lumbosacral transitional vertebrae”, “LSTV”, “transitional lumbosacral vertebrae”,
“TLSV”, and “DLSS” was performed. Clinical Significance: The prevalence of LSTV varies widely in
the literature from 3.9% to 35.6% in the spine literature, and sacral dysmorphism is described in
upwards of 47% of the population in the trauma literature. There are few studies on the correla-
tion between the LSTV and DLSS. While there is no agreed-on etiology, the source of pain is multi-
factorial and may be related to abnormal biomechanics and alignment, disc degeneration, and
arthritic changes.
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A R 1 22 18] 56 2R PR A1) 2 A0 S B R BT — /RS A ) SRR P i 0 8 110 2 5 M P Al A 5 5
B LA 4 ml R o B OB it 5 (18 1) — MOk UL, ARIEERTERE AR (LSTV) 2 N 1 e SUHEMA /2
FEHE (L) BIRALIE A2 BRME(S)BEAL o R 45 S LSTV [1[2] [3] [4] [5]89% R AE 4%3 36%2 [8], b Bif iy
RAAIA[6]. 1EIBATVEBEMER $ A2 (DLSS). N LR (LBP) M 2 s G 45 vh R AE AR . bAh, AT B
R TEAELE R A 7 25 AT AR T i B BV A UOR R E AR R 2

WAL K ATRELE LSTV R AE R B —E /e . At &KL Hox £ (Hox-10, Hox-11) CL 4 & Bl 7E
MEAR IR K B AR ot A AR R (7] [8] MEAMRI A B FOMENR AL (T O AEAE R IG K B RIEE DY J& s SR,
SN T BB AR5 AR M A G R R A R P2 AR AR Ay R ) R DU -4E (9]0 AR AN 5 B A X SR AR R
B 2 B AR X ) S AL b i se e, 5 SRR 2 A ¢ [10] [11].

Figure 1. Lumbosacral transitional vertebra as evident in 3-dimensional images
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HEEME S PRARE & 2 AF N FF[12] [13] 7 5 LIS TR T B 2 — o 1EA N BCRER I B, ol
PREBIRFLN 47%, 54 FIESR(LBP) [14] [15] [16]F-3REAEF Bhi) 38 4108 13%. A i H IR AT
PEJEHE B 72 RE (DLSS) NG RFAFYE[LT1RL, H=00 A MIRAT RSO . AR T 91 1 A& 58
F%[18] [19] [20]4 5% -

B LI LSTV FIFATES LBP RIRH A AREIREL R K [21] [22] [23], (HIABHFE XX —
AR TEE, AR AS T AME R I A (] 5 S AR AR AR XU, FX R S DL T A A B A A DR Y
AR SR [24] [25] [26] [27]. BRAN, —UeRFFLfE S, LSTV ATREIE N LBP B #H1ERATHEMR[25] [28]LA
KPR A IEMERAT AR S SR80, 55T LSTV I DLSS HIHHE i A B i o

2. PERMBRE

Figure 2. Castellvi-Chan classification system of lumbosacral transitional anatomy
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Castellvi [1]5F A\fE 1984 FF4IR | 1X — NBERIMEHIAL 1l (K] 2) R X Zefr, 1EFERIEIEAN 7 F
ANE P PEME S 4 FRRAL(~IV 2Y) 3 (B DA% 2 Fh Tl 12 28 S (1~ 110 2R A BY 174 S0FD B 24 1/4
A 1A, WPEFONREARABER, E—ANERA=MERHEE, HREREEDN 19 2K, 114,
AN e EMEAG AL, 2 — DKM, IR S EUE R, ERARE, 1ERJE EHERSE —#a 1
T R — AN IETE ARSI (5] 2)0 1Y, Bog A MEHELL/ARAL, e — D RMREZE, BEE RS (4 2). IV BRI
N TERE(N BY), #EE E BN E AR 2 I HE R ST S K RS B8 KL MRI L 1V
BUFD X &) LIRE LSTV Z A RIFHIOCH. fESCHR, LSTV fE5 @ AR h i iRz 5 03, 1
BHSCERY, 2R EEI 4%3) 35.6% A5 . Nardo 55 N [29]vFili T 4636 42 5 1) X & f, #iE LSTV
FE IR N 18.1%, Horp | BURT 11 2 5 LSTV K3l 80%. E#H A B, 5544 A 2 b A S8 s 1 4ok
(28.1% vs 11.1%). Apazidas % \[30]4iE T LSTV (AR H i, AN 35.6%, e T HANRIKE - BRor
HRAR B 1A TRE I, N 14.7%.

Janan Abbas (JA)ZE A\ [31]%} 165 {911 A 12 W g DLSS f) 2 (FE 4 40~88 % ; 11k 51 L. 451 80M/85F) 1 180
I JC DLSS AHICHEIR 1) 38 (FF RS 40~99 % 5 P51 L A5l 90M/QOF) AT 1 At Wil [B B LA 75 o BT 2 58 4T
FEAARI AL B2 7 BEME I 0 R CT 4393t JRATEAE 1 AR e (10 77 155 0 345 AL s [X 3 1)

=2 CT EG. BeAAEM B MR LSTV BRI E T X 4P < 0.001). tt4h, LSTV FIAFELERE N
TABATHEMEE A T R (LU B = 3.741, P <0.001). 7EXFHEZAA, Bk LSTV EH W, HEBEMIKE

RHAHBE R TR LSTV 41, AWFFtR, LSTV SHEtkYE DLSS BE K. HiE LSTV MEMLEL, LSTV
MERFIRCE R A A ERIES: AT, RAEBMAEREZER@44 £7vs 408 £ 6, P =0.048), LSTV
B IR R AR A B 1 0 T -5 P R PR A o A IE S AR 1 S T R R 5. X EIRE, LSTV &
R B R A 1 AR T B A A S Sh U R AT 9% . I LSTV FRAE ) 45 v B2 At 1) - F%
fi[28] [32].

P45 AN [331BEHLILEL T 2007 4 6 H~2009 4 2 H K& Fh 5 RAT IEAE X 267 1 Fl CT H13t
It 121 1, HATGE AT, RO R ATHE S IEME R R R B AAAE A OCE, R I A TR R AT HE
(A H)GIFEMEE A 23 ], 7 67.65%, TCFEATHES (B 41) KILEMEE B 37 4], 5 42.53%, W
M2 AAEAE R V2 (P < 0.05). 1% MRIEHEHFZATHE Castellvi 732835, A & IEHEE A 23 i,
OA 13 4], RAERGmE, 521.67%, MM 746, 4 11.67%, VA 3%, [ 5%. MrEX2H 11 6] e
EWARGIF, BATHERER R EBAOT A, MHIA, VERARBAR. MM PRAEA F AT
BEHG a1 MEREHEAS M. AL B 4LEME 3. 4 HERIEBRMENIALIE RS . Sl kAR
LGt (P >0.05), A ZHHILIENEME 4. 5 HEARTMIBRA 19 51(55.88%), I 5. # 1 MEAAIFB B A
7 191(20.59%), X 3R IAFE TEMELEME R AL IR A S E BRI R AER R & T R — (. B 4% 4~ 5
A [0 o M ) £ 3B AR AN 5 L 30 1511(34.48%), I 5~JiE 5-8f% 1 HEAAHEE] [ 28 151(32.18%), 13- IMHE a] [ 1)
RAEFRESTRIER L A HRTEAEME N AR AR ) RS H R AR B E & T B HMMNTB, W
HEFAREMEP <0.05). (2) BPHAAFNKATIRA: A MM BAHA LT RN, P 3. 4 Hifk
HENR] B IR A R Giit 2 LR 22 5. SR, A LI 4. 5 MERRIE 5 88 1 HEfR R BR g kAR5 B 4
MG REES. AAMIE 4. 5 HEARRBRZ AR EEST B4, M B 4% 5 #t 1 M bR A4 %5
T AH. (3) HERMIPRAS: A HBEHE 3. 4 MEfA. S BT 1 MR R A RS BAHLEEER. A LM
KA I E 2 DUEAE 3. 4 MEARFIE 5 8 1 Mtk HBOAZ, HRERST B 4. A HAMEEIMUBA 1 KA
RIEEEBET BY, PAMRAEREGITEER(P <0.05); (4) HRHEEA: AL B 4LEHE 3. 4 HE
A HEAE 4.5 MEARFIE 5 88 1 HEAT Ber) i OMEE R RAE R A B & 2R . A A B HZ BA 2 57
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3. IEFREX

LSTV FHHE M T 5 BB 1 58 5 4 A0 ] Bl 485 04 1 B J i) 22 4 [34] . Mahato %5 A [10] & HLAE L5-S1
AET LSTV AAERT I 2R, LS MER B . ME = ARRA B RS II3G In . bk, L5-S1 filé 5k IR 2 =
FETE /N AR o B TR TR A . MR A T DA SRS R A 0% . AR Mahato %5 A\ [35]AFF 7T 45
B LR T S1HE 5 A i R S AR IR TH 1, [RIET 360 7 ) 00 AR B o BRMEREAL 5 KT b A BE R
(RHE 5 AR 5 /N 1 SRS 1 U 2 [A) ()R FE IR /ING O o AR A8 S5 AT BRI R N 7K IR A P4 [ 5, A Z0HE
ARFTTH R EX — R R

HlbitE: LBP 28 WALAE 8% M8l —. LBP 5 LSTV M5%. LSTV 1 LBP i Kk R 7T
1917 41 Mario Bertolotti [36]%E57., #FK A Bertolotti £ & 1E. Tang %5 A[5]1KFL LSTV 5wy 4 A
PR BAAERE IR R BINRYIHUE MAE R, BEVF2 ORI, J n] RE5 SR HE R 4 15 Bofn
ANRATIHIRAEA K, I TG B FE AR T B S M i 52 7938 . Wi ik, Mahato WERH | LSTV 20
FERCERE AL A9 712 I HLOZ 2 LBP, 455 L5-S1 @A HHOCHIMK AT Al L5-S1 XA K1 &
Al . Farshad-Amacker %5 A\ [37]HEBH T X FE 2 Bt (8] £ 1 Crr 48 FH AN AR AR ) 55 0918 47 M A%, Rl 2
XF AL AT IV B LSTV. Ahn 88 A [38]E— 9l 17 LSTV FIMEM BB AR 2 (A OC &, AA TR & H2 52
HERIEEDIBRA ) LSTV &35S “IEW " EHUARRI S M B LG, IEIRTE 2. lleez 55 A[39]9F4l 1
700 % %2R FE 1) LSTV SHEHZ T I REREAS A1 LBP Z [AI[I6 R . 1E# KB LSTV S HEHZ DI fElEHS(28.5%)
PLJ LSTV 5 LBP (26%)2 (B Giih 5 = LA . BAREEE LSTV IMER 3% mT BeAE £ S In i & )
JE FECRAT SR, (ARRIENI R EIER, 55 MR REAEL, BUHEIEAG R AR T B4 SR A
4.

4. SMRFERENX

LSTV oA iy JE2 0 51 ) T A L AR AT v R R A BB S A R IR T AR X6 0 A A A
RS HN IR . XS V2000 T BEE LA HERR IR, I R] RES2 2IHTE 2R AR X
JERPF R I . ££ LSTV B, (ERS T BUH BT LA R0 AT REFF AN e iR 28, LSTV 2N
P SRR o 002 e G AR A7 42 481 [40] . Zhou 55 N[41] DK BOM R BUE N RIE A 2885, & 1 1 LR IV
BLSTV BHERXEHFHESHL I RIS MAT M) & BRI PN ZEL 20°. Frill & K0S,
RS PI BEAMERT(LL)S PI-LL AVLAC, B RBUR #ERL SR TL-F &M, o s ZAGHA 2 1
AR ZE 5. MOAE G A L MURLE (TISPI) AN 32 #E 1 £ A S AT A7 B A RE . AN (e BT
FEMEZES . Wb, Khalsa 58 N[42] 3L, AFRISMRHE LG LSTV B3 A R S 507 TAF £ 5%
ZEFt. BARXTT LSTV I BOA 48— HIbRAEALIE It — 20 55 FAR, (H 2075 18 B e 5| A2 57,
FFAEAR BT h A AR

5. #ibES

B DR B EOR AT D, ST IR AT MERI BT FE H 28RN o K2 B B D IR A AT M
I M [A) 45 5% Y A 2B R B ey, (ERE RS A AT M A2 75 2 512 B0 i REEME A8 D A (AR G IE 8/ Ouiz
SEN[43]iH CT 3 R K AE AR I SE R N BEHE AR A AT HEME R (R AT I &, R DRSS AT HERK (L4
S)MEE ELAR ML W AR LA W R 22 5, R A A B0 A2 AT ME 55 2 MR MEE B A JE G . Vergauwen 4
N[A41NIR ] CT $H3 I 7 & FF AR & FF BT HAS A7 ME I AR IR S8 58 (M BEAMERE R B AR, 45 R o4l
Z IR BEAEE B AR R R A R JE W B 22 5 o AR XA AR S5 N [AB] RO EE, AT EIRI R S Y L /N R ATIR AL
A2 ARAE B AR ARE R ol S5 B AR I G A R AS AT ME RO BB P R M. Luoma 58 N [24]W 52 K HL, T
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TR ATHE b — T B AR M LR I 3 B o 1 Elster 55 A [23]HF 70Xt b 1 BRI AS 47 HE RN IE 3 AR 45
FE Y 4 TR R, A SO A BT B FL AT ME R IR A0 mp JRME S R A (G DB I 0l XS R IR
PR AL FEME TT B R A A P2 1 — N EUR R R

6. &t

JERIR AL AT A P RE S AR SR I — AN BUR AR . B W DABSCR IR R S5 IEHOIRAS, IR HAEAE

Wy B T A 2 D T, TR PO BERRHEIRR AT 1R 2S, LSTV IfEAE T RE 4Gk E DLSS
MURTRENE, FBEAHEMENR S A PO IR . S ARG IS /NS (R AL AR AE S Bk A= A LSTV 1R
IE TR 72, XA R AL T 2 IR FEME 2 R b — R, (Ex rp SR [ 1 R A A AT i 25

M o
*@ ’

R, ERRAERKANIGE, LSTV SRR, BATHER — M BAT R R A AN SRR 45
H AR 70 32 B P A /NS RAAR 22 82 b, 36 5 50— B0 Sl R R AL AR VL BE Y, JF

920 LSTV WilIREAL, 252 — R BIPERT I, 45 SR 3) A A RO PR L S
S5 3k
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