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HE: BN TERFEATIEREERAEERRENEEEN S AREEREBIRE RS
(developmental cervical spinal stenosis, DCS)I& . F: E#H2018FE1H~20224F98 FHE T+
O NRERE TEATHHE EMAIXRRE 120004 B, F#15~87%, FEXLH LEC2~CTHFHEE R
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18.52 mm, 18.12 mm, C2~C7¥FEEFRIRE 4 5816.63 mm. 18.52 mm. 18.47 mm. 18.48 mm,
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Abstract

Objective: Explore the distribution of normal values for the sagittal developmental diameter of the
cervical canal (SDD) and anteroposterior diameter of the vertebral body (VB) in asymptomatic
Chinese individuals, as well as their significance in developmental cervical spinal stenosis (DCS).
Methods: From January 2018 to September 2022, 2000 patients aged 15~87 years who underwent
cervical spine X-ray examination in the outpatient department of the Yichang Central People’s
Hospital were included in the study. SDD and VB at C2~C7 were measured on X-ray films, and the
Torg-Pavlov ratio was calculated to analyze the trend of the SDD at C2~C7. Results: 2000 asymp-
tomatic Chinese individuals were included in the study, consisting of 1155 males and 845 females,
with an average age of 41.3 years. The SDD from C2 to C7 was 21.59 mm, 17.93 mm, 17.60 mm,
18.05 mm, 18.52 mm, and 18.12 mm, respectively. VB from C2 to C7 was 16.63 mm, 18.52 mm,
18.47 mm, 18.48 mm, 19.03 mm, and 19.69 mm, respectively. The Torg-Pavlov ratio of C2 to C7
was 1.31, 0.98, 0.96, 0.99, 0.98, and 0.93, respectively. Conclusion: The results showed that in
asymptomatic Chinese individuals, SDD was largest at C2, gradually decreasing from C2 to C4, and
then gradually increasing from C5 to C7. When the Torg-Pavlov ratio of C3~C7 was less than 0.76,
0.74, 0.76, 0.77, and 0.73, respectively, DCS can be diagnosed for each segment.
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1. 518

KB ME#HE R B2 % (developmental cervical spinal stenosis, DCS)#x -1 Hinck [1142H, ‘& & 48 S &
HIE A%, gl E RN AN BEb, B BOEBENR R E[2] . STHEE RIS SR ROIRTE 2
te W1 Torg % N#&H, 1E4 DCS Byfabs, M9 EAEAR T 0.82, W LA A DCS [3]. #ATM0, XL
W T AE 55 EE B 32 R & T HEAT 1, Swapnil M. Keny %5 A X} 18 7 TOREIRFIHE K B AN K1 B b AT &,
SPEILUAE Y 0.81, Rl IX e AR vk £ A R R BT S R B B R G 1 AR T R RE A LA A0
[4]. HA2EFEDIFELY DCS BiZWbsdE(E )y 0.752, N 1 J7fEICAZHUE Jy 0.75 [5]. 1H2, BRAEHFFIRI
IEFERFEALCER, fmH v, WkMol— B gitatr, ok, AT — 4R AW
X G GORMEEAT I & R Geit o0, B AE IR JORER A BN ) 10 SOHEARE A SR I SRR S Ll I
Hite 5 DCS A,

2. BRISHA
2.1. —fRBER

1EHX 2018 4F 1 H~2022 4 9 H T HE &0 NREEFET 24T HE EMIA, X &R A 2000 4 84,
o Bk 1155 6, Lotk 845 9, 4ERL 15~87 ¥, “FI(41.3 £12.4)% . GINFrifE: 1) C2~C7 FiBLTE X &t
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LR BB RS, JCI R ST R AR R G EES; 2) LHREI AL, i ESCE Y, G
B A E R AT A . HERRARAE: 1) BRI MR AT IUEARSG . EHERS . W
MERJG BAEGAZ . AR, REEERER. E3MKRE . Rk ER; 2) BEA .
PRI BN SIAE S AHF LA RT C 4 H B T O N SRS B2 57 4 o A it
22. HBEFEMNE

TR AE I BIHE A X 26 B (B Ao & AL T 3L A A s 280, AR SOIR T S8 AL G TH P47, SHER fil
S 2R B R E S, SKAHE A, T SR RIS AT, RO N, LA HUREK
VTS0 5 2O 2 P o T B NI SS, PRSI IR G B AL), B 2 AR Torg-Paviov HEfE
PG IR 50 & R AAE itk-snap BfF HiEAT DL T 30 & (] 1): S SR 12 (sagittal developmental
diameter of the cervical canal, SDD): A 1] Ji5 M 2k (14 Hh s 160 SIAERR IE A R LR BE B0 L SIUMEME R RRAZ
(anteroposterior diameter of the vertebral body, VB): A4 R 5 % HH 55 (13 28 E 25 A1 Torg-Pavlov LK
(SDD/VB)it#i[6].

'
'

W SSD (MR 5 I Sk 1 v 5 BT RIAERR 1 Hh AR R LR RE BS), VB
(MEAR BT J5 S B i LR )

Figure 1. Measurement method for cervical spine X-ray lateral view
B 1. Wi X &R NE S E

2.3. G ESHh

KH SPSS27.0 BHAFHAT /b, KH Q-Q EIXTEIR TR BUER ML, MrH S KB %
SHER, TTUBREREANES. HEIEFSILUIESS i, TR + RiEERR, B
Torg-Pavlov HAE IE %15 90%(fF Ay DCS ) R FR[7].

3. R
3.1 FHHERRESHEIKEIEEE

sk 1. B 2 fros, C2~C7 3 R SHEAR R E AR ML UERS 204 . C2~CT7 HIMEE R
YIE 438 21.59 mm + 2.24 mm. 17.93 mm = 1.78 mm. 17.60 mm * 1.74 mm. 18.05 mm * 1.73 mm. 18.52
mm +1.83 mm. 18.12 mm + 1.80 mm. Wi 2. & 3 flizx, C2~C7 HIFERICIRAE - HIME 4373 16.63 mm +
1.88 mm. 18.52 mm + 2.07 mm. 18.47 mm = 2.17 mm. 18.48 mm +4.93 mm. 19.03 mm * 2.19 mm. 19.69
mm % 2.19 mm,
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Figure 2. Sagittal diameter Q-Q measurement of C2~C7 spinal canal
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Figure 3. Sagittal diameter Q-Q measurement of C2~C7 vertebrae
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Table 1. Normal values of sagittal diameter of the cervical spinal canal
1 DEEERKEERE

(67 C3 C4 C5 C6 c7
X 21.59 17.93 17.60 18.05 18.52 18.12
S 2.24 1.78 1.74 1.73 1.83 1.80
n 2000 2000 2000 2000 2000 2000
Table 2. Normal values of sagittal diameter of cervical vertebrae
2. DR RREERE
(67 C3 C4 C5 C6 c7
X 16.63 18.52 18.47 18.48 19.03 19.69
S 1.88 2.07 217 4.93 2.19 2.19
n 2000 2000 2000 2000 2000 2000

3.2. FiME Torg-Paviov EL{E S 90%# T BR

W 3. % 4. B 4 Fiox, C2~C7 #ikE Torg-Pavlov HABEIRMIEALIER 204 . C2~C7 1] Torg-Paviov
EAB~F 218 23 )9 1.31 £ 0.17. 0.98 +0.13. 0.96 +0.14. 0.99 +0.14. 0.98 +0.13. 0.93 +0.12. f1% 4 it
7~, C2~CT7 [f] Torg-Pavlov EL{E 1) 90% T PR 437124 1.03. 0.76. 0.74. 0.76. 0.77. 0.73.

Table 3. Torg-Pavlov ratio of the cervical spine
5% 3. F#HE Torg-Paviov EL1E

C2 C3 C4 C5 C6 C7
x 131 0.98 0.96 0.99 0.98 0.93
s 0.17 0.13 0.14 0.14 0.13 0.12
n 2000 2000 2000 2000 2000 2000
Table 4. Normal range of ratios
2 4. LHEMERETER
TR Torg-Pavlov H{H 90%) T R
C2 1.03
C3 0.76
C4 0.74
C5 0.76
C6 0.77
C7 0.73
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Figure 4. Q-Q graph of Torg-Pavlov ratio for C2~C7
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4. ¥ig

FHME AR NARA- 2> EE ) —05), AL RMN ME S B AAAE T o, SMESNOR AR BT, i
LI AL, AMMIE L B SERER . AMUantl, FEES A mE i, MLy
RATRERS, FFERRAEKRE, TR B, RSk, S ammE, SR milogmi, #
BeAEfaker, 7 E g B A A 2 4. DCS SRR SHEAE K B I AR R DR 2 26 DR 3R 3 B0 SOME A IR TR Ak
2, FHITCRER, BEEFRIGK T — 2084, 1 H, Yuichiro Morishita 55 A% 295 44 H e IR (1)
BFAT TN EL MRIRL R, 45 F R W] R 30005 BL 1) SDD /NT- 13 mm J5 2338 i _F 2901 BOpk 4 (1 XU
DCS WA A2 KA RER I LRI 2K [8] [9], W1 T HARPER AL FREE Y, RIS A B2 00 ) UM A ) 2075
B B R WA g KA E[10]. A ##E N, A DCS I K AE TG i Ar SRE 1 2 1 XU
i DCS 351 124.5 £5[11]. DCS A[F T4k R AERMER T,  HA AT B R 5 Bhiz Wk i
HFBEREIMERGIEP SRR E . 2 EREEWHESEHENIRIEE, KIATCER M 2HE
MERT B S, AR/ $0dl T UFE S B Z T AL R IX SE SR 5 [12], Rk, 36T KFEAR DCS £ WikruE g N
BRHEARMIE S, STEFEATBHEIIRIT . WEREAMRIE A2 IR SHERIT, 45505 F JOREIR AR &
BeAE, DCS (i Wikt 38 IR I7 FITi e 9 & B2,

BEAERR FCUE B, SMER MRS SHEE R B UM OC, MEIEE RN ENEFIRZ . 8
XS e TR R EH(CT) B S IR (MR BRI &, 5 & 0 & 5, i HAEE AR
Z R KX [13]. X DCS kit pid R gt AT M AR MM, 5 sl 7 AAhs AR R i e v v A
FEREE, AHX T IR AT . Herzog [141557E LEALH M E TR I, 78 X 4~ i B E £
=, R SA ORI BRI AR, RA R R T REARAE R VR EE BN I B TR A
G LIIN—NAE R R . BERI MG A R E R, X7k RREA 7 (8 B 7R H 1
#iH . Torg-Paviov FUAH, BIEUMERE JCHRAR/BER IIRAE, PITHER X 22 (B BOR (5 2 22 s, H.
AR S0 R B 15] [16] [17], A7 5Ok A Wi i = 515 . AW 00 & 2000 44 JoREtR o B
RRIISIMER FRORAE L SR IORAR . A MEPRXT LI Torg-Paviov FUAE, 5 BEAE B FUAH EL AR ER 1)
J¢ A1 . Jit-Kheng Lim [6]%} 80 44 JohEtk B AW 72 K I, C2~C7 HMEE JRAS T 58 73 79 4 18.8 mm,
16.4 mm. 159 mm. 16.4 mm. 16.7 mm. 16.6 mm; VE#[18]58X) 114 44 JehERk 4 B A9t & 8L, C3~C7
HERS S RAR 3B 4> 9 16.38 mm. 16.25 mm. 15.96 mm. 16.61 mm. 17.34 mm, MEARZCIRAZEF341E 7
54 17.48 mm. 17.05mm. 16.7 mm. 17.52 mm. 18.61 mm; 4B ME[19]145%+F 70 44 TAEk i B AW 7 &
B, C3~C7 HEE SR FIIME 4> %8 16.17 mm. 15.9 mm. 16.5 mm. 17.1 mm. 16.5 mm, HE/ASOIREE
P2y 09 18.2 mm. 18 mm. 17 mm. 18.6 mm. 19.3 mm; FKik[20]125%F 16 44 ek E AW 7T K 3,
C3~C7 MEE SRR M 70 5 12.9 mm. 12.6 mm. 13.5mm. 13.6 mm. 13.8 mm. AWK, TiE
IR ENALE C4 B, SRRl ARBFFas R IR C2~CT &5 BEE & A HEAR SRAE - 34
HE5EAMAFEESR, XRESFEARRER K, AUFFCRHKFEAS T, B RN EFER e N
15~87 %, MIMiem T A ASHEMTENE. RO AS RARN B ER, JHEERREMN C2 2] C7
A VIR, KZHEFTE C2 I JORIB IR, 18 C4 HUEE SR i/, M C2 3 C4 SR
FARTEIZETAL /N, SR G TE C6 Fl C7 AbFAE R JOIRAEmG K, 5 BEAERGE A AF[8] [9] [10] [12] [15] [17] [21] [22]
[23], XwRESE H ARG T C4 BUHER) G B /1 DTk KA R [8]. Al C2 MEE SRR IEH R, A
Gy RAERRAE , MURTIE T C2 NN BRAEAE IR 52 « BH T DCS 1 RE R A7 1E ST BE A, i LB AT TH C3~C7
3T RS, B4 C3 fY Torg-Paviov LLAE/NT 0.77 IF, MR X 28 Fi2l C3 F5BLA7/E DCS; 4
C4 ] Torg-Pavlov LUAE/NT 0.73 B, WIRT M X §F4k L2 C4 A5 BAFAE DCS; 24 C5 1 Torg-Pavlov HU{E
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/NF0.76 B, TIAT AN X 52k B2k C5 A5 BLAF(E DCS; 24 C6 1) Torg-Pavlov EL{E/NT 0.77 B, AT X
Sk B2 W C6 T BAAE DCS; 24 C7 (1) Torg-Pavlov LL{E/NT- 0.73 i, IR A XS4k B2y C7 5 BLE
7£ DCS, [ DCS TAERZER], MARVEER /> 4H[24]. (EIRAR L2 CDS Ry, X5 BN %37
&

Torg-Pavlov L AE X IAHES TG 15 3 HEAT 0125 1 @ ATTIAI DL K BT 5 DCS HR 3 STAE R 49 A XURS:
HA HEERE . Chen [25]551A°h Torg-Pavlov LB & —/NMA FH TSR 2% 540, 7T LAS| X B i B S
RS A v O BB T %, AT v & B e 0k F AR . Wai-Mun Yue [13]% B, Torg-Pavlov ELIEAE NG
B2 STURE TR 4R AR 2 (B A 5 B, DROAPA BB AR B A A3 2 A7 /e 3% 2 5%, FIF Torg-Pavlov Lh{E
AL GV B A AT B T LR R SRR R, AN kAT 58 25 D) BB U 17 HLERAT 1245 7)) 93 24 Torg-Paviov
FOfE /N T IE S A4 R12 05 DCS 3, RIHAHLL T3 DCS BME S MRAMUELTE /N, FTLL DCS K& J5
PR ST IRAT BN LLIE DCS 188 HINAXE26], [RIbk, 75 AR FT S5 FEMEAR Ik e 2 75 2 65 78 75 DL Ik e 1)

5. B4

ZE L RTIR, ABEFON JCRER A N SHEE HORAE . MRS Torg-Paviov Hh{E &35 DCS &
ST T AT IR R . 24 C3~CT7 (1) Torg-Pavlov tLAE 4 51/MF 0.77. 0.73. 0.76. 0.77. 0.73 I A&
HE) DCSe AWM AAFAE—EIIAL: REEIHER B RAE, SHEE SR LFA S RAZN, 3
BEAET S0 K B Torg-Pavlov LUAETE 10 NS RAEMG[L7], AHFFRITER AT 0H, 255 Fik
AT 0 e ] B R etk A LN Torg-Pavlov HEAE .
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