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Severe Fracture-dislocation of the Lumbar Spine Caused
by 2 Point Lap Belt in an Adult - A Case Report -

Chang—Min Park - Dae—Yong Kim'!

Department of Emergency medicine, Kosin University College of Medicine, Busan, Korea
Department of Neurosurgery, Kosin University College of Medicine, Busan, Korea

— Abstract

We present a case of significantly displaced lumbar fracture—dislocation with complete neurologic injury sustained by
a 29 year man, involved in a motor vehicle collision, while wearing a 2 point lap belt. Radiological examination revealed
a transversely oriented fracture that extended through the L1 vertebral body with complete anterolisthesis and spinal
cord disruption. Neurologic examination showed paraplegia with a T9 sensory level. Eight days after these injuries, the
patient underwent open reduction and fusion with bone graft and instrumentation. Six months later, the patient is
undergoing rehabilitation and has no volitional motor control inferior to his umbilical level. This case demonstrates the
potentiality of a 2 point lab belt injury producing a devasting Chance fracture in the adult patients.

Key words : Seat Belt, Paraplegia

A2 Wk, A7e e se?
AR F- AR A =9l ZFE= A e vi= 2
2| F0] w3 -l &4 (flexion—distraction injury )< A obduel] ofsf 57 W 7] =4 glo] AR A
FQ 23 9)ako] 5-159% AEE A5, T2 A3 g HF FF-Ad 248 Al w3 aEy)
Eoll o3 wEAILeA o7l glo] Fukeglwk vpe 9 Halsharx) g
A wi= 27324 P2 point lap belt)ol] ©]ate] A
go, H3e] T4, 34 L FAS A2A2E 2
2~ #4(Chance fracture)©] FEj= vhebe 5= ek of = 9
e £ HEFT 297} erauel ofs) 1y
AR AFL AR o BE AU BT A 204 WA B0 AUEE WEAD 5 A ol
Q1o Hla Aok AREA BG4S AT Qi dolell A F@ AT LF 4 vhlE FhE B Sl
A FE R aeja Ea] Bl Y] e s A Wit ey FAd 2hell Blar E
WA BT ol fARor Tashs SHE U
WA O & N N
T 1 602-702 BAHGAN M hE 340X o $Abs APardA] -8k SlakA el BlaL glglen of
st oAt 217 9)sstal
TEL : 051-990—6705, FAX : 051—990—3042 7] glo] R wS- 72 A v 244 okduE
E—mail : ykimdy@hanmail.net

- 167 —



, 2010

e

2] A257 2

BN
=

S}
Sl

sfefet

it o

AEE TR PRI RDTBE ZW U R "B T
SIE T o R = EF R oo A Sy (ST
v E o ,m.ooﬁogmo_zT o»]mqp :.EJILJx I ﬂdll]
258 W XN xT g S g T W oym T T g
P2y e a WTTETRREL Taawoa 5o
..m..mm ﬂd:iﬂxmuldl%ﬂﬁhwﬂﬂ\ko Mﬂaﬂoﬂaiﬁ WmOMMﬂ‘mﬂ
22 TRETCG IOyl T Hw® P
295 HE X o alg e on_mmaﬂﬂ\lﬂmﬁ w5 o
S22 mPgdggIam it o B BB
528 Lgd @Vl Tax TLT TR o

I“m U_K ;OT ~o — i ﬂ.L m_D.O AO Z‘.# 0 . —_— ;Inﬂ }OT @ = M_AIL ﬂ Vi EL
2% RomanMa B B X< o x ®
382 R ADESN o RTGTR L0 e T MEE g
Z 2o T owr q_SLﬂqﬁa.zﬁo]‘mﬂlAinero,olﬁ Jl%ﬁ.]q.oﬂ
Ers z_AdECEca ¥ g REETH g0 £ 5o
5 = 2o T = X .~ N X . o -
15 PERERAGN g T ol S d ey wd 2T E
EEL eNEBEs A dadwmERTE 0 ogw ECC
e BN ECE b Vo Py = & F %
g mﬂmﬂﬁlwﬂ_@_%ﬂuﬁu%%%fznﬂwoﬂé NS oo R
= 5% HT_%mEzleau_z_fm%oEmowm%%ﬂul i L
gy MO IT AT G BRI W T %k E
5 B .S o — .Mon_NﬂaZm_nmouAlﬂ Q@L%@MWMM E] <0
=G 7 AT ™I ET T BT A H e D ~ o) - o

IR WENTRMT ET oL 05
B w K ENCNC ) o] o w VR o 29 o
0 = o RE RO T I Y- R Wto
Lf _q o ° Ot o X e e
) S H;l _zrl ﬂﬂ — OE —_— — T » o0 —
T S I g &
e e ere AR TN s E=
T — X ,MMEO = N ﬁl N N Of DtS
N Sl S S T o %7
b E R g T LA <5<
ol _- ol MﬁL B3 o —_ =
R A R e ! £ 25
EER RN S 158
— 7K et o o &8O i K vl £ S
o) o oyl g < o §¢ug
o U Ty 4] o
o X ™= o = o o % 349
(A =) _ O 2 Fm X = 352
i o N~ g
Tk o . 2% N — & E
~ Coxr 1 HT_] .o _ﬂ_ —~ 8 m
X Sy & T OB < g
Bk b oo A Moy B g % % E o
w ® = < B by wm = & S E =
o R 2o B I o0 A 9% 5.0
ol 0 88w W o o 1, o LSz
B oo kS m B £°%
wr B ok ZT% E@no%ﬂaﬂ e > 8
opv ‘OI ) o 0 ) H el
PESR T e fdws o S E
X < © B = s A s L 5
WS s o O g & TR L
oo E B R T T oo &Ko E O 2 Es

— 168 —



&l

9

o ¢

=]

=
T

o] S5

%3
R

Joj A 0.2 )7} B v

b, ZoolA gt

Zrobr) HiEr) vk

1

A L
L

o

——]_ [e=]

e}
Fo] obA w7} Zibo] old @

A

&l A

=13
o

=

2

b Aat
ele:

=

RN

o]

%
g, °]

1

R

Solek” g 71

S

SHA =]

°©

F ol %

e

o] A=

==
-

196239 Garrett¥} Braunstein®]
(seat belt syndrome) o & ™
S5 27F ehdu] woew et

8

WE %R T onow oo %N =y —
zfar.m%ﬂgwmmwwz,%w TSR M ook A RE N WL w
=S o = o " zo o T W e !
o) W N R T — B <0 CIRS X T R FITCLENC R o L
Tl O N S S i Y Sl SO~ - < S W X0
X TR NT T T xR O9 = T G o X o o < o°
CLEFESLESITENY g il PaiXEs -
222 Tl X3zl 2T #3 N G- T
M}ozi%ﬂemfﬂmyﬂﬂm TERE IR Bod yxs g o B
ST I =l LR TN S Topete LrEdosd FLO
I NF B X Mo~ = TN of M o ~5 <H
zﬁ&ﬁ_ﬂ?oﬁﬂmﬂ%%ﬁoﬂ% ia%ﬂwg%xaadu@} WLJZTMt B oy 0
Lor LR AE2ESEsy weohx P i bnddny oo
N I A %ﬂ@.ﬂ?aﬂﬂﬂuﬂm B oz L

XO \mﬂ 1* 10 o} il
- 2o W= = ok oo AT m T LR = oy X o N
W S S S LRI TEEELEEY PEm
ol o o} o e X .2 o~ ! — 3
ﬂwo%%ﬂomlwwwowwﬁﬂ Mamwﬁe%w%mwow%ﬂ&wm Oy
y 4 X = gl of T o D = o BN ® .
W o~ M K oy o8 S W RO I = X N ~ =
gﬁwﬂﬁwﬂrlq%,xm&@ M%:.HQLEaunﬁ%ﬂE%% S35
o = T oo B @ N T o . R e W 2o W Nw B X
3 o ~ o %0 — X B B ol # U.._ oK XF O =l = 0 A,t
Qo HE X e WWV@EWTM o o] B oo AW Eo W x v T o =
magxbfﬂzﬁﬂum%@ﬂ#& o B RN A S M g m OB E 7 &
EL Ll s T eale Tl TalilEfUseTRNE ¥ g w
B I\ VIR (S e — B it = 9 W R R L o B
oﬂW@g%iﬂqﬁwwﬁ%wz%ﬁ%%f;ﬂwwa%gﬁm%ww
, w0 T4 T PEET B W

P T MBI TADETTRYRT T LS WG G A
el ;wwma_?%éﬂmﬁarﬂmmomomar.uﬂw.mLfé%wqm&@u
Y r o o) T om o = T o b= T 0 Tw ! ° &8 B
ZS5ml LFdETSEANidag cEVSEEoTRL SRS
MMA_% _ZTE%Q%Lﬁmﬂwﬁmﬁéﬂﬁ%ﬂATzmnurﬂr.q@niﬂ,ﬁﬁom%ﬁ
N s ﬁa}_ZT)M%%@r_o_zfﬂﬂ%ﬁar%@ﬂﬂgﬁf%%mmﬂ
g 0me e Rwa gt TR e Moo B oMz & o Vo= X T
ERmE Rl 80P B RALRLTE 55
@Jdﬂptdﬂl _zTﬂemeEﬂM_zTiﬂlnvmdl#oﬁowvﬂo.m Ry LEkﬂe%.ﬂaMmL

= 1 —— =0 — O = m & =2 o .S o = B g

ﬂﬁw_zr%mimamwrﬂémwn moum%mo m%%%%&%%i_i.mwfa.
| —_— . [y 192} o
wQQQMEﬂMW%w@qM$mm@mM§q1%mw%mqmﬂa
: = i3 . ! ~ to = =
%aarmwa%éwmzimr%%mﬁmm%u%w#ﬂmﬂﬁﬂeﬁg Soeom 4T
do M oA S gim%muam.ﬂBmM.mﬁ_zf_%ﬂ%%a.ﬂé%mwm
A R O Rl T T R F o m e ey ET T L
ol mn X o op < 0 B0 o o — & & = A o R D
M;:.L ,HLA]@_WW j.zTElze %mo.m%urw AR HON o S Mk
Eompwz%i_ﬁy%_wwwoﬂg.m%ﬂ@1%sz%imoﬂﬁigeﬁ%uﬂ
ﬂmomo&ﬂaﬂ%wowz;o@mg@mw@mo_ i PE g AN
i = jl Y G oz o = Sl w M D i o o
%EHAT@%E#E%%%% om%fr?k#m%%w}JAMM%M%wﬂ
) = Ne — — 0 B = oR X o8 X RS o }
frrerdieiafsget it priaiaty iy
o o ) 0 OIJI_LL — -
R 4w R %ao%é_zf%m%ﬁfa%@W%W&%%g%@%ﬁﬂ&%
.7 S

- 169 —



K
[,
5
o
£l
Lo
=
k)
Lo
Lok

<22] #1259 23, 2010

ol FolobAa A5 BEA A QA E S}
27 2837 o] Beole] £Abe FaiH s WA
3 w8 FRoh Wesith 19 s ehans
SukRelke Zhz e v 2794 obdn] moks o))
W7k 9l 34 ekdnl7} M3 ol W) o ekd
Ao AZkEw, ooz 7)Ee] 34 obxw] wr) <
AN B ANE T A ARz} )
uks)7)2 7)Y g

=

R
el
rl

1) Greenwald TA, Mann DC : Pediatric seatbelt injuries:
Diagnosis and treatment of lumbar flexion—distraction
injuries. Paraplegia 32:743—751, 1994

2) Johnson DL, Falci S : The diagnosis and treatment of
pediatric lumbar spine injuries caused by rear seat lap belts.
Neurosurgery 26:434—441, 1990

3) Garrett JW, Braunstein PW : The seat belt syndrome. J
Trauma 2:220—238, 1962

4) Arbogast KB, Kent RW, Menon RA, Ghati Y, Durbin DR,
Rouhana SW : Mechanism of abdominal organ injury in seat
belt—restrained children. J Trauma 62:1473—1480, 2007

5) Chance GQ : Note on a type of flexion fracture of the
spine. Br J Radiol 21:452—454, 1948

6) Denis F : The three column spine and its significance in
classification of acute thoracolumbar spinal injuries. Spine
8:817—831, 1983

7) Magerl F, Aebi M, Gertzbein SD, Harms J, Nazarian S : A
comprehensive classification of thoracic and lumbar injuries.
Eur Spine J 2:184—201, 1994

8) Bernstein MP, Mirvis SE, Shanmuganathan K : Chance type
fractures of the thoracolumbar spine: imaging analysis in 53
patients. Am J Roentgenol 187:859—868, 2006

9) Ramieri A, Domenicucci M, Cellocco P, Raco A, Costanzo
G : Effectiveness of posterior tension band fixation in the
thoracolumbar seat—belt type injuries of the young
population. Eur Spine J 18:89—94, 2009

10) Holdsworth F
fracture—dislocations of the spine. J Bone Joint Surg Am
52:1534—1551, 1970

11) Prince JS, LoSasso BE, Senac MO Jr : Unusual seat—belt
injuries in children. J Trauma 56:420—427, 2004

12) Green DA, Green NE, Spengler DM, Devito DP :
Flexion—distraction injuries to the lumbar spine associated
with abdominal injuries. J Spinal Disord 4:312—318, 1991

13) Charles HC, Rolando MP, Mitchell JC, Leah YC : Surgical
Management of Severely Displaced Pediatric Seat—Belt

Fractures, dislocations, and

Fracture—Dislocations of the Lumbar Spine Associated With
Occlusion of the Abdominal Aorta and Avulsion of the
Cauda Equina A Report of Two Cases. Spine 33:325—328,
2008

14) Inamasu J, Guiot BH : Thoracolumbar junction injuries after
motor vehicle collision: are there differences in restrained
and nonrestrained front seat occupants? J Neurosurg Spine
7:311-314, 2007

15) Nourbakhsh A, Patil S, Vannemreddy P, Smith D : A
noncontiguous 2—level spinal injury in a young female driver
due to a 3—point seat belt restraint. J Manipulative Physiol
Ther 32:592—596, 2009

- 170 —



