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Treatment of atlas fracture with posterior pedicle screw single-segmental internal fixation
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[ Abstract] Objective To investigate the clinical efficiency of posterior pedicle screw single-segmental internal fixation in
the treatment of atlas fracture. Methods From January 2008 to June 2017, the clinical data of 25 patients with atlas fractures
treated with posterior pedicle screw single-segmental internal fixation in Orthopaedic and Traumatology Hospital of Guangxi
were analyzed restrospectively. Operation time, intraoperative blood loss and complication were recorded. The atlas lateral mass
displacement ( LMD ), the vertical distance from the midpoint of axial inferior edge of vertebral body to the base line( R-J line ),
Japanese Orthopaedic Association (JOA ) score, pain visual analog scale ( VAS ) score were compared to evaluate patient’s

pain intensity, fracture healing, functional activities at pre-operation, postoperative 1 week and the final follow-up. Neurological

BEE£WH: J T DA E SRS (82012026 );
TSRl BT & H (HRRA 1355005-64 );
PGS I B B G s T ( GXGSZD-2019002 )

EEBIT: Z2/ME(1984— ), L, FIREIN; Ixfeng2000@126.com

“EEEE: ¥ W YangY062@sina.com



+ 380 -

PN A M S AR ST BEA [BE IR T REME BT

function was assessed by Frankel classification. Results

All the operations completed successfully. All the patients were

followed up for 6-72 months( mean 41 months ), and bone fusion was achieved in all the patients. The operation time was 80-
120 min( mean 76 min ), and the intraoperative blood loss was 100-300 mL( mean 150 mL ). LMD, R-J line, VAS score and

JOA score were significantly improved at postoperative 1 week and the final follow-up, with statistically significant differences

(P<0.05 ). The Frankel classification grade was recovered from D to E in 1 case, and the remaining 24 were still E. During the

operation, 2 patients suffered injury of the venous plexus when the inferior edge of posterior arch of the atlas was exfoliated ,

and bleeding was stopped after compression with gelatin sponge. Postoperative CT examination showed that screw broke through

the medial vertebral cortex of the pedicle, but without neurological symptoms in 1 patient. At the final follow-up, there was no

obvious reduction loss, and steel plate internal fixation was in place steadily. Conclusion The treatment of atlas fractures

with posterior pedicle screw single-segmental internal fixation can effectively maintain the height of the occipito-atlanto-axial

complex, and maintain the integrity and stability of the atlas ring.
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Tab. 1 Evaluation index

N=25,Xx+s
i H AT ENERV] ERIi (%)
Item Pre-operation Postoperative 1 week Final follow-up Improvement rate ( % )
LMD/mm 435+2.03 1.32£1.26° 1.35£1.13° 68.41 £2.73
R-J £k /mm . .
. 3321+1.48 45.12 £3.15 45.01 £2.86 35.40+£2.32
R-J line/mm
JOA TS} . .
6.61 £0.36 10.32 £ 0.81 12.45 £2.07 88.26 +2.14
JOA score
VAS ¥
o 6.8+1.5 43+0.7" 1.6 +0.2° 76.6 +0.32
VAS score

e« S5ARFIEL, P<0.05

Note: * P<0.05, compared with pre-operation
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Male, 54 years old, posterior arch and lateral mass fracture, preoperative JOA score is 9, Frankel classification is D a: Preoperative cervical
reonigenograph shows R-J line is 33.21 mm b: Preoperative CT shows anterior arch of atlas and contralateral lateral mass fracture c¢: Preoperative
MRI shows light cord signals of spine d: Postoperative reontgenograph shows that R-J line recovers to 41.28 mm e-g: Postoperative CTs show good
contralateral alignment, fracture healing and stable internal fixation h: Mouth-open roentgenograph at postoperative 1 year shows that internal fixation
is in good position i: Intraoperative cervical posterior nailboard system

B1 ABRGIREGEFER
Fig. 1 Imaging data of a typical case

FRAE A, MAERFREXOCTT AORRE I | AR IR AN

-
3w # R S BB T LA A 0 /S
R B R FRCEey, USRI R R T L TR P R R e

MR TR, R B A i R B A 3 s B
JEHE e PRI, SEFE B IR 7 SRR TR A A7

T ATk, HH AT EZH T A A R Wy
FEMERIT o X TR 2R E, Rl RS R4



+ 382 -

PN A M S ARG ST BEA [E IR T REME AT

e R0, 28 ME 55 MR BT P 1 5 A Sl — Fif A B
PERE EFA, (AT M, ASPS I 48545
KAt , i re R Al g ME R B R A7, AR HE
FesiMERS v, A3 R TR aRE M e kan , B
WEHE—2 85, F 208 AR (R 523
FHERAT, R AT LA T304 0T W7 24 0 A
BT, BT | j 2408 R
HU[P) Jefferson BT o ANMHSY 25 191 f 5 4ok 26k 5
HRBRET [T , 3 2R T AN AR, e 2R, (53
B F AL, A MRS R A, R
JGHWEF S RAT, BT Wi RS, b - -
XA A e B I S R A, R DL I R RR 4, 9K
ey N ST (NS B N ST i1 N 17 R 8
RAF. HETBORER 2 12 5 E IR TEA /AT g Ol
TRAT e R A A B, S SRR T
A B 1) 5T A G R e S R T RERE AR o

M7 AR B, EE R M ER A AR 1 AT LR
RT3 R IR E M - 5 - i A R A= 38
o R-J ZRJE AR ARMEREAR T % rp 5 B L IR R () 2R B
PEES, FHOCHIFZT G R-J 2R T A gL S00AE g 28 147 2%
S AN TG I 0 =7 TR ol el - B 53
HEBAT R, RXHE R S ¥ 58 4, Al UE VR 2 B
S HXHE 22 [0) A B s A Ak, 2B T A FH R-J 4R 400
{ER T AR AL - 55 - X AR = B, DAty &
A A A £ AT S R — R - KA AR R R AR
b BHEEITE BERER AR, 2 1L sh e
F, M- -E A BT R, LN T R
588, oo o JEE T B, Al 1) A0 T 200 fof 0 A0 1) 4 0] 43
BN, BEOCT NS, BRI A, R
L Up s, JES BTG B AN AR
AW FE LR B AR S5 B 15 LMD 23 %55 68.41%, R-J
LR AT A 35.40% , P9 2 FE K D e 6 s 44
AR O, [ R T R W A ARG, T Ta]
PR (1) FR A AR R-T 2R AR R B ARG 5 5, T
B I 0 R0 1Y UMV 2 BE AR T4, R R-J £k
A LARR PN B BT R AL O, ] RAF AR
JG W DI RETE SR S AE o AN I Z AbTE T R-) ZeANUAE
ARHET ARJFMINL X LR EPEH EARAE & A
WA A TR AR T | A o B T — 2
B, BIGATE i — LA 5ER I UE R-J 2PN AL - 55 -
X2 oo B 1) B

ZE b, J5 AT R T B BN [ VR YT R ME
B, ol E AR E N, KM - - Ak
B, A R PR PR B T MG s, 2 iR

HARELE T T (ELRR B E AR T REMEE AT
AOME—T5%, IR IS T 25575 R 1Y HLAAR TS B
L B 7 B 26 FG B TR 1, USRS IR
IF L

& %

[1] LiL, Teng H, Pan J, et al. Direct posterior ¢l lateral
screws compression reduction and osteosynthesis in the
treatment of unstable Jefferson fractures| J |. Spine( Phila
Pa 1976 ), 2011, 36( 15): E1046-E1051.

[2] TanJ, LiL, Sun G, et al. C, lateral mass-C, pedicle
screws and cross link compression fixation for unstable
atlas fracture[ J |. Spine( Phila Pa 1976 ), 2009, 34
(23): 2505-2509.

(3] FA, XU, 5K, S5 . Co o MES ARETRRIE E IR
SPREMEE AT (Jefferson BT )J7 T[T . HHESMEE
e, 2010, 8(1): 1-3.

(4] #I55, HBh4Ep%, BUAA, . 2 AR N E RS
PRSP BEHE BTG RS TR [T ] AR R,
2011, 9(3): 131-134.

(5] b, FFPOK, RIEHE, 55 . FEAREHE S AL S HXAED
PR R B SIRRATFEL Y ). e aRaaE, 2004,
24(5): 4245.

[6] Fukui M, Chiba K, Kawakami M, et al. Japanese
Orthopaedic Association cervical myelopathy evaluation
questionnaire ( JOACMEQ ): Part 2. Endorsement of
the alternative item[ ] ]. ] Orthop Sci, 2007, 12(3):
241-248.

[7] Huskisson EC. Measurement of pain[ J 1. Lancet, 1974,
2(7889): 1127-1131.

[8]  Frankel HL, Hancock DO, Hyslop G, et al. The value
of postural reduction in the initial management of closed
injuries of the spine with paraplegia and tetraplegia. I[ J ].
Paraplegia, 1969, 7(3): 179-192.

(9]  #hiE, SfFk, B, % SUHER XIS R
e R R 2y LT ). e Rk, 2014, 34
(9): 962-967.

[10] HeB, YanL, Zhao Q, et al. Self-designed posterior atlas
polyaxial lateral mass screw-plate fixation for unstable
atlas fracture| J |. Spine J, 2014, 14(12): 2892-2896.

(1] 5155, AR, ORI, T3 [ BOR 5 i
B[] RSN R 2016, 14(4): 252-256.

[12] Redlund-Johnell 1, Pettersson H. Vertical dislocation of
the C; and C, vertebrae in rheumatoid arthritis| J ]. Acta
Radiol Diagn( Stockh ), 1984, 25(2): 133-141.

(ki H1: 2018-08-01)
(ASCHdi: Xty )



