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Neurologic Injury within Pelvic Ring Injuries

Ji Wan Kim, M.D., Dong-Hoon Back, M.D."

Jae Hyun Kim, M.D., Young Chang Kim, M.D.

Department of Orthopedic Surgery, Haeundne Pask Hospital, Inje University College of Medicine, Busan, Korea

Purpose: To evaluate the incidence of neurologic injury in pelvic ring injuries and to assess the risk factors for neurologic

injury related to pelvic fractures.

Materials and Methods: Sixty-two patients with the pelvic ring injury were enrolled in the study from March 2010 to May
2013. When the neurologic injury was suspected clinically, the electro-diagnostic tests were performed. Combined injuries,
fracture types, and longitudinal displacements were examined for correlations with the neurologic injury.

Results: There were 7 cases of AO/OTA type A, 37 cases of type B, and 18 cases of type C. Among them, 25 patients
(40%) had combined spine fractures, and the average of longitudinal displacement was 7 mm (1-50 mm). Of the 62 patients,
13 (21%) had neurologic injury related with pelvic fractures; 5 with lumbosacral plexus injury, 5 with L5 or S1 nerve injury,
2 with obturator nerve injury, and 1 case of lateral femoral cutaneous nerve injury. There were no relationships between
the neurologic injuries and fracture types (p=0.192), but the longitudinal displacements of posterior ring and combined spine
fractures were related to the neurologic injury within pelvic ring injury (p=0.006, p=0.048).

Conclusion: The incidence of neurologic injury in pelvis fracture was 21%. In this study, the longitudinal displacements of
posterior ring and combined spine fractures were risk factors for neurological injury in pelvic ring injury.
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Fig. 1. A 69-year-old man’s
(A) initial pelvis anteropo-
sterior view and (B) pelvis
computed tomography image
showed the AO/OTA type C3
pelvis fracture. (C) Internal
fixation of the pelvis was
done. (D) The last follow-up
on both hips anteroposterior
x-ray at postoperative 13 mon-
ths demonstrated union of fra-
ctures, but he still had deficits
of right lumbosacral plexo-
pathy.

I 2 e3F AAF W 38%d Al5eF 4 A
135 A7 2WFe] 38nz s 2R edct =3 4l
Z(obturator nerve) 42 24, 2J& E 5§ A7 (lateral
femoral cutaneous nerve) <AFS 1o|gdc}, kst £Ako
2 3Iek AR &4 T F8% &do] adE AAEF
Aol w17 2] sonE ARt 3}
o, ﬁ%ﬂ”‘ 27 &3 A2, dEAAE, Fali,
T AlH(superior gluteal nerve) @ 32217 (inferior glu-
teal nerve)®] ol 25 %4 g oprlete]
4, E8d, FHEY 7% Aol 2 A FFS gt
o]a{ ATl S 9HE AT £ 5o F 4de
T2 29 FEd G3elld AL, U A 16 3
A B de & A5 e open book) FEIS! B1E
A drEkdnt, Kutsy 57 w279 _,] Zulsl &
ol @AF AAHE HHE 8o I Hies Fukst
otk HE 24 ERehe Fdeta £ B9
e wt F7kettkar shodrh. Sugimoto %‘0)‘: 220]9]
SRR B4 SAelA seoa] 8T AAF &3S B

2 rb

o>’

X'“

[A

O

=2

g

-



ol
o)

o2 32

Ay Z-(Jumper’s fracture)
2ol 3kt 8 E AAEF 39 V)
ZAel(traction), AL (avulsion), % 3-& ZFHd
(compression)ol| 2J&] AT :5}33\%‘3]1'6'21),

A AR dle] e A AR FuE £
& ATy g
2 @)

0

o

19
©

fo
2
O X
=
1o
)

do
=
[}

Y,
L g p

%ty

O

rzﬁlﬂ

o rlo

re to ¢
o
o)
iE o

e

)

ol
oA MAERAL, YA 1= HrE A ]
Fe7} Ao g Alek A9, 53] £2 dAdoz <l
3t AAFE el oJgk uhy spsAdo] At sl

A 27 &4 5o B2 19, B3 3
o, C3 1dlollr WAL}, A4S AY &4 =5

=
Aoz dejA 9’ A s I=y) A

=

¢

WA E=
e A B 24 g g7 A AseF AT
£afo], ZFAMo] HFF(sacral foramen) S 3P

(spinal canal) 22 AU7F= Denis 2, 3804 AAT] &
2do] MBI Bk, ol SAFelA WAE Alse
F 2 AAF A £ 59 F 39l As_F eV
Z4o] YAY Denis 389 HAE A& HAou}, YA
205 A #He] 2 2 =] 24 FHE 71Xl B3
Fol 242 Ade] 7S A = §lok & Aot
7 &4 s AeS HE o goli] o '

=
33%e] T A1 &4 HEE HYoy £

1A

o A9 Fwe A% Bhe) Bk oz yehi,

)
o b

%
IoH, 2 o Aol Fuete] 47
AN 2dF A% e A WsTh =9k

o o> Rl orpr 5ot
MR ot 30 o
o oo o e
ox o 2
b o
=
o £
o]
L
> N
OV
>
e, E
o 2
i)
4
o,
2
T
nﬁ

=)
o r
o
b
i
=2
=2
r
£
v}
2
o
=2
>
o
m
o

il

ol 7= FAH AFEA T AEddAN H2
£ Wdos siola B 7ol Aol vis ad= Al
= c < W 2t AR
o] it FF divtrel td ATE Ff Heh 24 7
Aol zol7h v A7) A7 &4 Ad ade 4
gt

)
@ 5 Qo o 2 9] @ o sl wg 2

T

A% P B2 97F st of HAA ot

B g W] ohE A 29

o 4TS F3) Aol T ol T

W 27 &9 ke Ul gl 9 TAE 8l

2 8 24 FeH ARE dSS] Sl ol 97 2

3ol ool ke ek, A7 €3¢ A= EU 5 9
[e]

AR el dSol g =) 9 A7 £
29 5 okt Q4 AR W S OE 3} A7) Ba
g Aol

74 %

0 2 Bl glold A Ee 210004
WSS, H o] FukEo] QA el 54 A
St 255 s Eael Mgl Be Alow vk
o oleldt 913 oAl e Qake olo] g o}
Do) HA e I £4 TN o B 27
Az Qo) wgol B Aoz At

References

1) Atlihan D, Tekdemir I, Ate§ Y, Elhan A: Anatomy of
the anterior sacroiliac joint with reference tolumbosacral
nerves. Clin Orthop Relat Res, (376): 236-241, 2000.

2) Balogh Z, Caldwell E, Heetveld M, et al: Institutional
practice guidelines on management of pelvic fracture-re-
lated hemodynamic instability: do they make a difference?
J Trauma, 58: 778-782, 2005.

3) Chin CH, Chew KC: Lumbosacral nerve root avulsion.
Injury, 28: 674-678, 1997.

4) Chiou-Tan FY, Kemp K Jr, Elfenbaum M, Chan KT,
Song J: Lumbosacral plexopathy in gunshot wounds and
motor vehicle accidents: comparison of electrophysiologic
findings. Am J Phys Med Rehabil, 80: 280-285, 2001.

5) Denis F, Davis S, Comfort T: Sacral fractures: an im-
portant problem. Retrospective analysis of 236 cases. Clin
Orthop Relat Res, 227: 67-81, 1988.

6) Ebraheim NA, Lu J, Biyani A, Huntoon M, Yeasting
RA: The relationship of lumbosacral plexus to the sacrum
and the sacroiliac joint. Am J Orthop (Belle Mead NJ),
26: 105-110, 1997.

7) Géansslen A, Pohlemann T, Paul C, Lobenhoffer P,
Tscherne H: Epidemiology of pelvic ring injuries. Injury,
27 Suppl 1: S-A13-20, 1996.

8) Huittinen VM: Lumbosacral nerve injury in fracture of



]3]
(N
i
“
>
=
1%
>
ol
rnr
e
X
¢

0
r
0.

the pelvis. A postmortem radiographic and patho-anatomi-
cal study. Acta Chir Scand Suppl, 429: 3-43, 1972.

9) Kim JW, Hong SK, Kyoung KH, Choi JH, Kim JJ:
Comparison of the mortality rate according to the pres-
ence of trauma team in hemodynamically unstable patients
with pelvic ring injury. J Korean Orthop Assoc, 47:
191-197, 2012.

10) Kutsy RL, Robinson LR, Routt ML Jr: Lumbosacral
plexopathy in pelvic trauma. Muscle Nerve, 23: 1757-1760,
2000.

11) Lam CR: Nerve injury in fracture of the pelvis. Ann
Surg, 104: 945-951, 1936.

12) Lang EM, Borges J, Carlstedt T: Surgical treatment of
lumbosacral plexus injuries. J Neurosurg Spine, 1: 64-71,
2004.

13) Majeed SA: Neurologic deficits in major pelvic injuries.
Clin Orthop Relat Res, (282): 222-228, 1992.

14) McMurtry R, Walton D, Dickinson D, Kellam J, Tile
M: Pelvic disruption in the polytraumatized patient: a
management protocol. Clin Orthop Relat Res, (151): 22-
30, 1980.

15) Patterson FP, Morton KS: Neurological complications of

2]

fractures and dislocations of the pelvis. J Trauma, 12:
1013-1023, 1972.

16) Rai SK, Far RF, Ghovanlou B: Neurologic deficits asso-
ciated with sacral Orthopedics, 13:
1363-1366, 1990.

17) Reilly MC, Zinar DM, Matta JM: Neurologic injuries in
pelvic ring fractures. Clin Orthop Relat Res, (329): 28-36,
1996.

18) Schmal H, Hauschild O, Culemann U, et al: Identifica-
tion of risk factors for neurological deficits in patients
with pelvic fractures. Orthopedics, 33: 2010.

19) Smith W, Williams A, Agudelo J, et al: Early predictors
of mortality in hemodynamically unstable pelvis fractures.
J Orthop Trauma, 21: 31-37, 2007.

20) Sugimoto Y, Ito Y, Tomioka M, et al: Risk factors for
lumbosacral plexus palsy related to pelvic fracture. Spine
(Phila Pa 1976), 35: 963-966, 2010.

21) Tonetti J, Cazal C, Eid A, et al: Neurological damage in

pelvic injuries: a continuous prospective series of 50 pel-

wing fractures.

vic injuries treated with an iliosacral lag screw. Rev Chir
Orthop Reparatrice Appar Mot, 90: 122-131, 2004.



- ISSN 2287-9293 (Online)

LIRSS X| M27 2, M 12, 20145 19
J Korean Fract Soc 2014;27(1):17-22
http:/ /dx.doi.org/10.12671 /jkfs.2014.27.1.17

ISSN 1225-1682 (Print)

5w = ™ I o T
FEE O BTRR W
= o = = 1O _
ol IS o ol 0
ﬂA.I OT LC AO..A ﬂ.ﬂ =y r X
0 N = T
R T oy A o s
o & of ° N
S o 9 - o s
2EE shg
o T LY r W
Wy T o = =
X o 2 ) B Ho
e o4 X0 XO 1ﬂr e ol .
.Ao 4y 4 Ty we o of
wmm o R’ Bo o B bl
) o —_ X
A._._ X Ww me T = o
<0 ) <2 X o B <o oF
~O 7 CEE SEw
o IrO Hm_| OE O# o o ,va o [o o
I ®E sEp TEew B
o ol Bo o~ iy S E . n
N @0 = M B T ok
d1d = o o = JJ 3% .
. KO %o Ol ! T o T e =
o ® w wWIXFT ~w . o
" OB % o g
=X — = —~ w14 B =X o S o
-A 1] T ~- D o o2 KR
= LoF 5T Y-l ex
. - = -
ol < OH Wr. < mH T qu = % S -
oI O R L e o ©
X wwoow =EE oetwsF @ .
= = WO OB o oM g D oF >
= ¥ T wpBEE BExI¥®gog _
S T A =Y N6 g
- - ol o 1ij= T o _-H o9 5 ~
<0 o r X W S ST L il %0
X0 B 2y o
4l K & 4L 2 E =TT . o
=0 ol o Hn ' g B i T ~3 =3
N = o < g @ N KX . ~ =~
__O__._ od = » 3 e B Clon p A S T @
- < g Tl ©
~ - N ~
T EXE zemme®T m
A 52 S EM gy Q
= N@ oy L 0~ MM o X o 9l 4 M/=__
T % SR I R 0
Wl ) ,;w &.o o ﬂ| lE PN, LC = <
~° =9 B . B OXO T H
q4) = wr = W S5 oo 4 X Nl
o SRS o = -~ :
wmaE g By = )
R o= ST o P o
Fr- - | S oF g =i St wmo S r
M D B ouow Y Hu o = J =
Aoy D Ry o &
Rl o Em o ™ o wrt ] w <+ <
20 < X " <0 RO oF ~° ol LURNE
or = @ o R Ay o <R ORN 4 T K

22

CH2 875, QIX|cH

ol

o

Cht

Sll2

[¢]
Tel 051—797-0990, Fax 051—797-0991, E-mail cocopam7/6@naver.com

BA

This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/

by-nc/3.0) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

Copyright (©) 2014 The Korean Fracture Society. All rights reserved.



