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The imaging study of thyroid cartilage corresponding to cervical segment under different positions.
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[Abstract] Objective To study the relationship between thyroid cartilage and cervical vertebral
segment under different positions. Methods Preoperative X-ray images of 100 patients undergoing anterior
cervical surgery were collected from January 2018 to July 2018, the cervical segments corresponding to the
midpoint of the anterior edge of thyroid cartilage were measured to describe the distribution of the
corresponding segments in different postures, and the related factors affecting the changes were analyzed.
Results The corresponding segments of thyroid cartilage were mainly distributed in the range of Cs-Cs in
neutral position, accounting for 93.0% (93/100); the corresponding segments of thyroid cartilage were mainly
distributed in the range of Cus-Css in hyperextension position, accounting for 82.0% (82/100). Sex was the most
important factor affecting the corresponding segment of thyroid cartilage. The distribution of thyroid cartilage
corresponding to the cervical vertebral segment was different between male and female. The results showed that
the corresponding segment of thyroid cartilage in female was higher than that in male, and there was statistically
significant difference. Conclusion The cervical segment corresponding to thyroid cartilage was different in
different positions. With the extension of the neck, the cervical vertebral segment corresponding to thyroid
cartilage moved up. There are gender differences in the location of thyroid cartilage, and the location of thyroid
cartilage in female is relatively high.

[Key words] Cervical vertebra; Thyroid cartilage; Position; Corresponding segment

SUME AT T AR A U] 1 2R & B GO b 1,
RO SRR I Gl IR B VR (ERUIN
BUERA D) 18 AR I T BGR O 20K o il R A%

DOI: 10.3969/j.issn.1674-8573.2019.03.006

FATH - H K HIRBAIE 4 (31870985) 5 1 i1l A /B 223
411 H (16ZR1449100)

FEF AL 1. aRLTH A8 = R B R, I 4300605 2. 4242
RAFMRRIGEBEE R, 11 200433

WAEVEH AT KM, E-mail : hedawei2000@sina.com

GERY LA S B A E AR, U0 R LA (Cas) L7
H(Ca) HURPCH (Co~Cs) FRRECH (Co) MBI ik ZS
T (Co) ™ AFEARAEAT R B2 £, (FXS TR AR VE SUHE
N, DRUHAF A s ph 32 ) e M ) B e A S 1 10
I HLF A N SEE AL TR L, X ek
FAREIEAT I REER 3 E (57, R FUWT STHE 15 B, H
AT Bk Z FH R HTR AT o

ASHWIFFER ARV DA S0 B A (o
PR, i BT SR AR NAEAN R 2SR (FPar iz



HEF20194E5 A5 105855 3] Orthopaedics, May 2019, Vol. 10, No. 3

IS L ) B X R R 5 L DRI AR S IO ) S 7
B A AR i, oF SR i AN T S B RV 1 4
H—EMIRRS % .

BRS T

— WA SRR AR E

HAES T 2018 4F 1 A & 201847 A Wi\], 76 K&
Vi 2 Bt B R e T S50 T TR A N R TIT X 452
1G2E G0k AR TME T S AT RN X 2R AT .

YR ABRAE : O DR SRR AR 1205 1 T 20URE 1
RPN, ELFE SRR | ST0HE ] 55 HHE | SRS Ak
FERESE s @1 TSR ST A7 e X 2R . HERR
Pt : QFHERI e g e KA E Al e
RE ;@B HME RIS B G I S5 14 e R
o ZEA% I 4 s @X AR TR AN T 2

= R

HR 4R b AR R 1 S5 204 21 100 911955 A\ S AE X
RYTRE, 5 NAEIY S (55.3+9.4) %, AR WA T il Jy 34~
77 % s 515 M (166.4+7.6) em, JLFE N 150~181 cm;
4 (66.6+10.1) kg, JEF K 46~94 kg, F 5644, 4F:
W0 34~77 %, F-1458.1 % ; B 5N 156~181 em, -
Y1715 em; AR H 54~94 kg, 14 72.3 kg; 2 44 451,
RIS 35~76 %, 1 51.8 % 5 B EH 150~170 cm,
SEHT 160 em; R A 45~79 kg, F759.3 kg

= AR

W EBE PACS 58, W Centricity Enterprise
Web V3.0.0.10 5214 # 4F (GE 28 &, 3£ [® ) 4k 15
o M S A T BRSSO B
X R R o B FEI I COMEAR U AR SE U0 28 Co A
LU 3% 2R A Sl SUME SRR T A Sl 26, SR I b s

<199

ARICE AT S, i S — 5 FiiE 2k o
B AR, % LR 1 4R IO HE AR S ] Bt i s
FEDR 250 B BT e oy () SR B (L 1) 6

ILUIES W =2

K SPSS 21.0 G228 (IBM A A, SE D) X
g AT et 2= o . HE TGt br, AT
Ca~Ca 5319 T AT B MEAR FIAE [ B 45 1 SO — 1
B oy AECE -7 TR . rPSrARIRAE T St
RS T FAR R X R 1 BE A AR B 1 22 57
B SRS ¢ K50 o R ERE X T Be S5 vER] &
1R AR EE A DG TR AR A SC AT s A o
Z e R R Z oo B 5T

# R

— FIMEAS TR BT B BR AR X I Y SR T B
Gaxi]

HSTADIRATR, BUREICE X N 17 B 250 A
TE Cs~Cs, 15 93.0% (93/100) ; i AR TR, R A
B X N Y)Y B 32 53 A1 TE Cas~Coe, 117 82.0% (82/
100) o FPSEACRASTT St AR FARERE XL
WERMMME ST R, EF BAS R E X G=
10.850,P < 0.001,82).,

L BHESE AR T FRER X Y B S PR AR
1% B R AR A OGP S AT

K HTARAAH DG o By SUHE R 437 A OGS4k, 45
S0 R HIR s X N 1 B S5 PR (,=0.563, P <
0.001) AE# (r=0.229, P=0.022) . B 5 (r=0.379, P <
0.001) A& (r=0.280, P=0.005 ) 4B 5 FH 3¢ ; R FH3%
ok Z el A 5B, 45 Sl s s e %o g 1 B ) i
B F

B ik sois X2, FARECE XN CoKF(a) s STHEL M X Z )T, HURARE X Cs /K (b)



<200+
50 1+
= Hhsrfic
45 L IBeK VA
40
35
= 30 A
i
i 25
E 5
15 A
10 A
5 -J
0 1 1 1 1 T |
G, Cus G Cys G Corr C,

2 SE SRR TR R B 23 A1

AN S SRR A R X o7 7 B
KARME 3 PR BRI 7 B F 25 A A
Cs 1 Cso, 5 78.6% (44/56) 5 L 3k A 457 Xof 1z 77 Bt )
F B ARTE Cus 1 Cs, 15 72.7% (32/44) , &5 F R
S 5 B FER R X g B B Tt
] A R 3, 25 B A Gt 8 L=
6.743,P <0.001),

30 - 23
25 - . it
20

15 4
5 J L
0 ; i i L P e BT
C, Cys C; Cys Cs Cor

B3 [T 5T TR AR R 7 B

W8 N

&

it

HUERT T AR D) HE ML AME, 2 BT R 8
ANFEr S BEAERL G IR B AT A A M R X
SEITARCRE ", TR U 10 S AL A ) T SR o) T B
FORAP TS BT 7 B0 28 A5 A0 N IS5 40 , 22 4 b ik
(RN AN SEn 0 LTRSS B N N B U by
Bl AR ST RN T E (L, (EICSE 2 B T AR I
1A, LSS B B Y IR, DAL, S S A
Febp BEN T AR BERA BORIIR IR E S SUHAT
T A A RIARE AT AR AE Bl o 9k B . Bk
AESCHRARIE 175 1 18 X I G, FRBR B o 1
Com MR, TTERPRAR 18 7 (LT COMEMAK 101
(EK AR SE IO 1B R 2R A8 A9 NG A T4
KO o ARBITE I A IR EE SHEIR ARV
B T FARIRST , T SRR P AR T BERZ

WEF20194E5 HE 10855 3] Orthopaedics, May 2019, Vol. 10, No. 3

BT CLUR ™ ARBIFSER IR AR AR DAy 39 T
B RS E AL AR RS, %) SIUMEA [ (o2 8 T FROIRAR B 1Y
XFR T BER R AT SSEB AT

A TS T ARERCR A A S AV B3 R AR Y
Betre Z2 109 2 CooMENRI B B HE b AEAS, 1 o i de
212 CMEMS B BN HERT B, P 2EL 1) LA, 25 5
HATGE 2278 30, R FARER B 55 SUHE T B X Lz
KRAIFAREE , i BESUEN & SR A [H]
I AT i S B AL A 55 068 1055 B A7 A KL, B
A S 5 iz 2l FDR AR X6 L ) S5 TS BT
o] 1A% A SCERARGE 1 FOPRAR B 7w S50 S A A (07
SR AR (BT R B B LSl A R LA
ARHBEFEER /R , o T SR A A A SHE i Ak
T A 3 ok PR AR R S B IR D) T
SR PSR o2 X R S B I W, 5ol e v 57
P XS A AT FIE , 5 LA P ST AL T
189 R 315 B ] B2 D i , B JER D) 11 UL IS 12 AR 107 i 1
—Ro

BR T SUHEAL ' 2 A 2 R ) 7 25
TR AR, FATTad e B AR o8 L P S T B
SRR AR B REASC A MR R S
P SN XoF o7 S5 Y B de FEE N R ol ik —
AT BT TIA A Lo P R Xk oz 9 1 B v T
Y. Mirjalili 550 55 52 6137 046 22 3 JE A K L3
P FUIR AR b 2 5 B XL T Cs, 22 PR fi X B T
Cao FINHHSE AT BT SIHE CT AR L LB P
MWIE EEAF R ALT Cos, WHERFEALT Cio Al
IBFFEAE R R 2 1 BRI 8 B A T G 5 4
i, O B2 B G o AR, e
SEAET T FRERC B BT 2 sK B R X T G,
Lk B R XN T Cs, AL T RS AL T Co~Cos 7K
o, AL T Cos~CarRF A5 5R 5 BRAE SCHR A E A
—2, FINEISE I RESEA N T ot R A
i, TEHEAT Cos T B LA BT TR R AR 5 1
HURBCE PR 2 T 32 B E AR AL, 2 R B EAR R
R MR DR A A R R SR 22—

BT JE Z Ak A O R SRS T
SRIN S p U VAP o N T T RVA VAP UR G
i A X AR, ANBESE 42 SR AR I Mz S5
JIT AR ASE B X I 5 2R 5 @) PR A0 o o A 1 B
5 SV LR 9 56 R RAVEAH K B s @ik = 5
A RARE T B FORPCF Z AR . Bk
REZAL RS R ST b it — 2 it o

(F#:5209 1)



HEF20194E5 A5 105855 3] Orthopaedics, May 2019, Vol. 10, No. 3

[6] Klemola T, Leppilahti J, Laine V, et al. Effect of first tarsometa-
tarsal joint derotational arthrodesis on first ray dynamic stability
compared to distal chevron osteotomy[]]. Foot Ankle Int, 2017, 38
(8): 847-854.

(7] far 8, FEMG, B2 K, 55, R Chevron #UH ARG B SUAfRA
TR T BEANRRLI T RO BT 0] AR S O AR AR,
2016, 9(2): 157-160.

[8] Mahadevan D, Lines S, Hepple S, et al. Extended plantar limb
(modified) chevron osteotomy versus scarf osteotomy for hallux val-
gus correction: A randomised controlled trial [J]. Foot Ankle Surg,
2016, 22(2):109-113.

[9] Coetzee JC, Rippstein P. Surgical strategies: scarf osteotomy for
hallux Valgus[]] Foot Ankle Int, 2007, 28(4): 529-535.

[10] Van Doninck D, Verschueren T, Matricali GA, et al. Screwless
scarf osteotomy for hallux valgus: Evaluation of radiologic correc-
tion[ J ]. Foot Ankle Surg, 2017, 23(4): 255-260.

[11] Kia C, Yoshida R, Cote M, et al. First metatarsophalangeal contact
properties following proximal opening wedge and scarf osteotomies
for hallux valgus correction: a biomechanical study[J]. Foot Ankle
Int, 2017, 38(4): 430-435.

[12] Sinnett T, Fang Y, Nattfogel E, et al. Suture fixation of an Akin
osteotomy: A cost effective and clinically reliable technique [J].

Foot Ankle Surg, 2017, 23(1): 40-43.

+209-

[13] Lechler P, Feldmann C, Kisck FX, et al. Clinical outcome after
Chevron - Akin double osteotomy versus isolated Chevron proce-
dure: a prospective matched group analysis[J]. Arch Orthop Trau-
ma Surg, 2012, 132 (1): 9-13.

[14] FHevK, XA Scarf A Akin B VAT A HE BER SN B ST AL
I3 4 [ RS IS W 51097248, 2014, 28(10): 1013-1014.

[15] Keogh P, Jaishanker JS, O’eonnell RJ, et al. The modified Wilson
osteotomy for hallux valgus[J]. Clin Orthop Relat Res, 1990, 255:
263-267.

[16] Wanivenhaus A, Brettschneider W. Influence of metatarsal head
displacement on metatarsal pressure distribution after hallux val-
gus surgery[ J . Foot Ankle, 1993, 14(2): 85-89.

[17] kB, FRZTF, Bpaemn, 55 b 2 A0 S5 ANy 7 A i A D F
FE[J]. JTdLBEZE, 2008, 30(3): 303-304.

[18] Shi GG, Henning P, Marks RM. Correlation of postoperative posi-
tion of the sesamoids after Chevron osteotomy with outcome [1].
Foot Ankle Int, 2016, 37(3): 274-280.

[19] Lamo-Espinosa JM, Florez B, Villas C, et al. The relationship be-
tween the sesamoid complex and the first metatarsal after hallux
valgus surgery without lateral soft - tissue release: a prospective
study[]] J Foot Ankle Surg, 2015, 54(6): 1111-1115.

OIS F1393 - 2018-12-03)
(AR SCHhf - 32T e )

(4% 200 7)

G HRAIC T R I UM B R TR o7 " ek 2 T
ARl AR — 5 AR AR, B SR Y ] )5 fifizs
31, FARAICE X I B SUME T Bl A% 15 AT AR Myl
BRI B R0 1 28 57 iR b i, A AR T4 48 55
HERHRAL X R HE TR B, HARBCE AL
BRI 25 5, 2otk R CE AL E AR R e, % T
2 Cos 15 BELLTT B A R F T IR £ 48 iy A2
PiAr, B LA S5 M E 400 43 R0 A R E S5 0 0

£ % x

[1] Nandyala SV, Marquez-Lara A, Fineberg SJ, et al. Comparison of
revision surgeries for one- to two-level cervical TDR and ACDF
from 2002 to 2011[J . Spine J, 2014, 14(12): 2841-2846.

[2] Lee JH, Lee JH, Lee HS, et al. The efficacy of carotid tubercle as
an anatomical landmark for identification of cervical spinal level
in the anterior cervical surgery: comparison with preoperative C-
arm fluoroscopy[J ]. Clin Orthop Surg, 2013, 5(2): 129-133.

[3] Auerbach JO, Weidner Z, Pill SG, et al. The mandibular angle as a
landmark for identification of cervical spinal level [Jl. Spine (Phila
Pa 1976), 2009, 34(10): 1006-1011.

[4] Oh CH, Ji GY, Yoon SH, et al. Surface landmarks do not corre-
spond to exact levels of the cervical spine: references according to
the sex, age and height[ J ]. Korean J Spine, 2014, 11(3): 178-182.

[5] Hardacker JW, Shuford RF, Capicotto PN, et al. Radiographic

standing cervical segmental alignment in adult volunteers without
neck symptoms [J]. Spine (Phila Pa 1976), 1997, 22(13): 1472 -
1480.

[6] Song KJ, Choi BW, Kim HY, et al. Efficacy of postoperative radio-

[t

graph for evaluating the prevertebral soft tissue swelling after ante-
rior cervical discectomy and fusion[J]. Clin Orthop Surg, 2012, 4
(1): 77-82.

(7] B, #6300, FRAE R, 45, SR T AT R B B8RRI ]
HE AR, 2018, 28(2): 124-129.

(8] T, BASCRE, FRIEA. ST T AR I S hE S AR TR ]. v
FE A BEZE R, 2007, 17(8): 567-570.

[9] Kepler CK, Rihn JA, Bennett JD, et al. Dysphagia and soft-tissue

[l

swelling after anterior cervical surgery: a radiographic analysis [l
Spine J, 2012, 12(8): 639-644.

[10] Liu JM, Du LX, Xiong X, et al. Radiographic evaluation of the reli-
ability of neck anatomic structures as anterior cervical surgical
landmarks[J ]. World Neurosurg, 2017, 103: 133-137.

[1T]EZTY, AR, 203, 5. TR ANUA /N REVER S 157 SUHE T Be: 52
1G2EaE ()], EFESMRHRE, 2018, 16(2): 103-108.

[12] Mirjalili SA, McFadden SL, Buckenham T, et al. Vertebral levels
of key landmarks in the neck[J]. Clin Anat, 2012, 25(7): 851-857.

[13] [EIw, £k, E B, 45 FPRECE FIERIRERE % 0 AT
FAREM AR 2ETE (1], haea B 243, 2016, 37(24): 1530-
1539.

(ki H): 2018-12-05)
(A SCGh i - RN



