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Abstract

Objective: The aim of this study is to investigate the association between lumbosacral transitional
vertebrae and thoracolumbar transitional vertebrae. Methods: A retrospective analysis was con-
ducted, involving the examination of spinal X-ray images from 467 patients with lumbosacral
transitional vertebrae and 450 patients without lumbosacral transitional vertebrae. Each patient
was assigned a numerical identifier based on the vertebral counting gold standard, and the pres-
ence of thoracolumbar transitional vertebrae was documented. The study conducted a compari-
son of the occurrence of thoracolumbar transitional vertebrae in two distinct groups: the lumbo-
sacral transitional vertebra group and the non-lumbosacral transitional vertebra group, as well as
in the sacralization group and the lumbarization group. The diagnostic accuracy of the twelfth rib
localization method was evaluated using the vertebral counting gold standard. The findings re-
vealed a significantly higher prevalence of thoracolumbar transitional vertebrae in the lumbosa-
cral transitional vertebra group in comparison to the non-lumbosacral transitional vertebra group
and the lumbar sacralization group had a significantly higher prevalence of thoracolumbar transi-
tional vertebrae (51%) compared to the sacral lumbarization group (12.5%). The diagnostic ac-
curacy of the twelfth rib localization method was determined to be 89.10%. In conclusion, a sig-
nificant association exists between lumbosacral transitional vertebrae and thoracolumbar transi-
tional vertebrae. Hence, it is imperative to take into account the potential existence of thoraco-
lumbar transitional vertebrae alongside lumbosacral transitional vertebrae, and utilize full-spinal
imaging to ensure precise vertebral numbering.

Keywords

Lumbosacral Transitional Vertebrae, Thoracolumbar Transitional Vertebrae, Vertebral
Numeration

Copyright © 2023 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 518

FATHE ORI AE, FR30. M. M. AR BMEAATE S FURAH . “F8AT 7, BIZARMEAR FT 14 5L
TR EA HAHHEAREAS, IS & BRSO B, (BB EEEASE AR, Hrp
DAE 85 R 174 (lumbosacral transitional vertebrae, LSTV) i WL, ‘E/EFEEMEHIL . BRI, KRARLAE
11%-~36% [FI[2] [3]. MEMESEAMRib. BRMESE AL AT BV B RS H AR 57, SEURIR LA
B . T LSTV B0 1 MG B AE M 0 28R 1, AU LSTV 5T R DA S AR A7 1
TR I, AHAHKRHTE S B BT R AE — & F+ i [4] [5] [6] [7].

DAFE BB 9 B 22 4 Oy T IERIR R AT ME , 1R 2D OC T M i35 % 47 #E (thoracolumbar transitional vertebra,
TLTV)HBE TG TLTV & —Fise RN BB AL MK B w5, AIAEAE 128 19 538 20 #E/K-F, RN
SR SR ) B B AN R BB T R, R RT3 SO A RO IR E[8] o I R _Fd i ks e T AR CE
FIMEARER VNSRS 12 BffE, 2% T TLTV BIAAE, H TLTV WEF W RERIN A IF LSTV, X6 A
PRI IERR IR SE IR 9] [10]. RItk, T# TLTV K& LSTV SFHAR T HEE. Hir, X FTLTV S
LSTV Z AR Sk Z, ARG T IR RS it T 17970
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2. BRI S5 HE
2.1, IGERFER

AW TR PACS [Eli P4 434 T A< Be 2015 47 1 H %8 2023 47 7 H RIS [F YR T8 HE X A A 1) LSTV
3 467 N, dE LSTV 3 450 Ao GIAFRE: AT A IR F BB AfE (N7 e 1R B 254 i A e
0 CT LAse Bl B 15 L0 LSTV &35 . HEBRFRE: (1) B8 iEAL st CT Joik se S ic s =g 7t
WREtEDL: (2) B EZ, TR B TG . K A0 ] 4 17 43 UL T2 (propensity  score
matching, PSM) #7248 A 404 . PR R R ILECIE LSTV 4.

22. Bk

M C2 8 T1 H4h, L7 158iME. 12 1. 5 WM NARHE, WMo aa T SR E H , 2 20 i
55 25 FIMEAR SR E YO L1 AT S1. K ATUSCEE I BRI T 12 Wi 5, IR U METH e hniiE 5 5+ = e
Rz A2 Wl R 22 %
23. Bgathsa3E

(1) Mok EHEEAL R B e — X B db e O 12 M, Bt REEAT HEAR T2

(2) MBI &7 MR CT Fhdr MG b, RS WOr s 8 P rb s, E D a0 iy Sk B 1)t
Ui T S AHOZE 28

(3) MatEfEfk: 3% Wigh [11]7E ShrdE, 25 12 BMEAE R — M B KB /N T 38 mm B g A AL .
UM ERS 12 B KSR 1 EMER RS A0 3 N e A, AN S AN 2 4 T

(4) TEHERAG: 275 Wigh & XARAE, 26 1 EMERE SOEA S DB AR R EMEL, FE R 28
1 MEMERESR R A T 58T 28 1 BEMERE TR SME 5 0 1) 55 1 REAERE SRAC RE R T H AR EAME e KR R (—
FEONER 3 EAERETR) o XA 1 EAMERE RAC T H AR B AKMER 3 5L FATERRY, AN R 55 IAA 4R

(5) MEAEMRAG: 26 5 EMEMEERAT, S5 1 E 2w G, TEREHERES . 4 L5 MR
g e aid e, R ATEER,

(6) ERAEMEAG: 25 1 UMEEMERSAT, S5258 2 MER X B RS20 8, TWARIEMEREA . 2 SIER
5 82 A BEILAEEM, RZILNATEE,

24. G FERE

i SPSS fitAs 25.0 it 2= X BHE AT Ge 122 b . R RS, HWBANE 2 40E TLTV 1
KA. P<0.05 AEREAS %R .

3. R
3.1. —i&ER

ARWFFILGIN 467 1 LSTV B3, 5 196 FIIEHERRIL. 271 FI80HEE L . LSTV B45 230 4 M5
237 &k, MERILL B E St 2 R b 14~85 %, FHIFRL 56.8 &, RO LG ¥ZE R . JE LSTV
2H 450 5, U35 218 L HEME, 232 A FWS 15~83 %, PR 55 % .

3.2. BITHSHIER

LSTV 3t 467 4, &3 TLTV # 134 4, 5 28.69%. JEMEALIL B 196 5], FIT&3F TLTV # 100
B, 5 51.02%; HAsmeREHEEA S IR TLTV # 9, & 9.00%; S2&RIEHEEL & H A w4
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B TLTV # 15 i, (5 15.00%; A5eaBEAERIL&IF a8 TLTV & 31 7, 4 31.00%: A58aAlE
HERIAL G IR A B R AL TLTV & 494, 55 49.00% . HUHEREAL 5 271 41, [R5 IF TLTV & 34 4, i 12.55%;
SEATUIMEIEAL & I 5228 TLTV # 2 4, |5 5.88%. 522 RUMUHEEAL & FE AR AR TLTV & 5 61, 5
14.71%; A e AT E L & 52 AT TLTV # 2 49, 7 5.88%; A5 R & HA E AT TLTV,
5 73.53%.

4 LSTV 41 450 fi], & 3F TLTV & 55 %, 5 12.22%, Hrbsg Rt ik & 25 61, 5 45.45%;
ANEA R 29 ], 15 52.73%; ANEeRUEMEMLL 1], & 1.82%. W.F 1.

33.LSTVE TLTVHIXA

LSTV &3 TLTV KIEHE Y 28.69% (134/467), ik LSTV 4143 TLTV KIEE L 12.22%
(55/450), A ZE5R BA G E (4 = 37.99, P < 0.001). MEMEARILEE DS TLTV 5 51.02%
(100/196), BEMEMEAL HE & IF TLTV & 12.55% (34/271), 2 RZEREA ST #E X (¥ =82.29, P <
0.001).

Table 1. Distribution of transitional vertebrae and normal lumbar vertebrae

* 1 BITHRIERBESTHIERL

2 1% p? pb
JEEHERRAL & I i HE AL, 99
JEEHERTALZH FEMEBIRAL A SR A Fi 14, 1
LSTV 41 JEEAEREAY, 96 P <0.001
HRAENEAL A R IEME 1L, 34
HEAMEREA L 4H — . P <0.001
A REAY, 54
4E LSTV 41 4E LSTV 41 JEHE AR AL, 1
1EH I AE 395

FE: PE M BEAE AL AL S BOME AL 2 2 TR SR . PP B LSTV 41453E LSTV AL 1Al fr 45 SR ik .
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Figure 1. Confusion matrix results of the gold standard for spine counting and the 12th rib positioning method
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34. BTIHELCES BB EIREISES R

WIS T AL, SRRSO BRI 271 B E T, 27 BIRGRIS NIEMERRLL, 7 Bk
WS NIEH IR ShaES WMD) 196 B EE . 31 Bk RIS N EEREML, 9 FIgiRIZ N IER
JEAE s S bR W IR FEME(IE LSTV)IK 441 Bl &38R, 25 BB RS N EAEREA, 1 A REMERT L. i
HEREAL AL RIS %A 12.54% (34/271); FEMERRALALIIIRIZH A 20.41% (40/196); 1EH FEMEAL(E LSTV)
IRZEN 5.78% (26/450); £ 917 #il iz, HAKiR12%8 10.91% (100/917). UL 1.

4. g

BATHESR T8 WA e RYEEHER B 75, BHArmEA . G0 R Hox 2B -FHEAAR A 7 71
KERAREZ L, P Hox-10. Hox-11 BRI R4S LSTV (WA 7 HA — MR IE[12] [13]. fE A
ARG, SHEMBERERE N 7, WS A L, RHER R AE 11 3 13 4, T
JEHERHCRAE 4 B 6 DA TIEE AL A ] B (R s AR B K TS24k, RO MME . JEEAE . ERHEZENR
JLB B H A i) B R o A SR L RRAE L1 (55 20 TiMELK), A4 S1 (B8 25 TitEiR)whnl fit 5 S2 45,
T CHRMERE AL [14] [15].

BATIF R ER R LSTV 5 TLTV Z[MAF7EE B E M, Rl /eI g 4 TLTV
R AR ik 51%. JEHEAER 5 KM BUS B, AR SMFELREF 6 WIEMER S . X R RAE
I G LA A8 A A S 5 1) BNy, AMYE R LSTV IFEAE, W% TLTV fEER RS, BT
FiH, Doo ZE N A A =4 CT Gt 1 1340 fil &3, HAd TLTV &% A 11.2% (150/1340), LSTV
EE N 8.3% (111/1340), TLTV 4 LSTV K% )y 34.0% (51/150), JE TLTV 4 LSTV K% 5.0%
(60/1190), WiZH 2 [8] LSTV WA ZA 4 R GiE 2% 2 7 [16]. MHAIIBF TN RET LSTV &3, X
P BB G AT HER — MR DL, (RAEFRATERAR T 2 MR ATHE R Bkt FEXTRATHERE— 2D
SRS IRATRIL, (F BRI B b TLTV B8t B35 = T BEME AL B, 239 5 51.02% (100/196)
A1 12.55% (34/271), HMHAEF B UA TR LSTV GHATER TLTV 5N L.

LSTV TEIGIR A A A ME T B B 5% 2 AR YR, 1% 1) R b ™ P 5 SO TR B X 45 % 1 M
AKFREAT T 7E—T01%) 130 JiI M FARGH A T, A 418 BUEEEHEFAK PR, KE
FON 13110, KEBFARKPAAR K AELEIELR(71%), H UG FH(21%) FIHI 45 (8%) [17]. Xtit, WFRH
AT B VR 2 AR S L AT A 0T, 0N s8 -+ R JERUE AL B2 3 SR . DA BRI 25 18]
[19] [20] [21]. 4RTM0, RESHMEEIFFEELELE LSTV N HyEREE . EEMAEAES I, AR KREA SR
ITRE— IR, HET R BN A F G B SO T B2 T B [22] . AT G IR B i I3+
Z I EALE S A ME B AR AT R LG, 45 B R B AR SR R R 79.59%, HRAHEREA 1)
HEWIR N 87.45%, JE LSTV B MAERIZ N 94.22%, A AHRIERET M BES T+ - WENREAR
PAR L1 B, flan, DUREEREME X Zeia ey, 1EAN T4 B IEAE ARAY & 0 5 42U I AE REAL R 491 o
A T B R 12 W S ERHEREAL (1] 2).

5 LSTV MLk, TLTV BIASCHEFE 20/ W, H T IGE X% R RAT i R A s, B
K TLTV K53 25 H i BAFELE o SR 10 43 28 bRt B Wigh 28 N3 HE, 22 28hRiEIE T B IS - Anneli
S N HAR AR 1 JE A 22 FACHEAR I B B KR AE, R RATHER AT e MR, BRI RS IR E
AR, ESEATRIT AR LL A AL A S [23], Park 25 A4% HARYE BB K BEFITR S . IMESCHS
MAEAE BB IOKG TLTV 4N R [24]. JaWi BXF TLTV il 7 S myegn i o8, (B A5 Biag e
BRI BAEAR S B 2 A1 O6 R IR AL RS, OGRS FPE AN i ZEAEARR )@ |, JEiR LSTV B
FTLTV, KEAFHEGM BT R0 0882 16 K S H B AWK,
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a: MFSIEAZ R, I TUAE NS SO —MEETHEON T12, T12 SN E M. b BHEIEM R, KK b 5K a
BEATULRC, d1 BAENUREL, LS AZEREMEREAL . oo MEMEIEAL )y SRS+ e ok, INAA/ER & RIMEMIC O T12,
BV, ST ORAE#IME AL .

Figure 2. Diagnostic schematic of the gold standard for spine counting and the12th rib positioning method
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gE LR, AT LSTV 5 TLTV ZAF7E B E MM, HEFH B AT, N5 &
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W, WA BAT TR, K P b BRSO R, KR afiiye A EER, SEE
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