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Original Article

Prognostic Factors of Clinical Qutcome of
Postoperative Cauda Equina Syndrome

Kyu Yeol Lee, M.D,, Young Hoon Lim, M.D,, Sun Hyo Kim, M.D.
Department of Orthopedic Surgery, College of Medicine, Dong-A University

Study Design: Retrospective study.

Objectives: We studied the clinical results and prognostic factors for the postoperative caudaequinasyndrome (CES).

Summary of Literature Review: The CES is a rare complication, but its aftereffects are serious. And no satisfactory discussion about its
accurate treatment guidelines and prognosis has been provided yet.

Materials and Methods: 10 patients who were diagnosed with a postoperative CES were enrolled from June 2004 to February 2011.
Patients were classified into group | with a favorable neurologic prognosis and groupll without neurologic improvement. The medical
history, diagnosis, involved segmentand duration till CES was obtained, the duration was performed till second decompression and the
clinical symptoms and the outcome of surgical treatment were investigated.

Results: Group | contained of 6cases and group 4 of cases.On average were 1.25(0.5-3) hours required for group | and 22(8-38) hours for
group Il until CES was diagnosed. The time span for the second operation was 7(3-12) hours for group | and 12.25(5-24) hours for group
II. Of 6 cases showing motor losswere 4 cases classified as group Il at the last follow-up. Of 10 cases with voiding difficulties belonged 4
cases to the group Il. Voiding difficulty was continued as clinical symptom in 4 patients of group Il after the secondary decompression.
Conclusion: The less the motor loss and voiding difficulty before the secondary decompression and the faster diagnosis and surgical
decompression, the better the prognosis. In particular, as voiding difficulty showed the lowest recovery rate, it is considered to affect
prognosis and satisfaction most seriously.
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Fig. 1. Post primary operative MRI of 70 year-old female with spinal stenosis L3-4, 4-5 ¢ degenerative spondylolisthesis L4 on L5. Dorsally located
epidural hematoma from T12 to L5 with compressed spinal cord, L4-5 level. (A) T2 weighted sagittal image demonstrates large epidural hematoma
showing heterogenous signal intensity. (B) T1 weighted sagittal image demonstrate isointense or increased signal intensity. (G) T2-weighted axial

image shows that cauda equine is compressed by hematoma at L4-5 level.
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Table 1. Patient data profile

Group Case Sex Age (year) Etiology Level Duration of symptom’ (hours)  Time to decompression' (hours)
1 M 36 Stenosis L4-S1 05 3
2 M 56 Stenosis L4-S1 3 10
3 F 79 Stenosis L3-S1 1.25 12
4 M 78 HNP L3-L4 0.5 4
5 F 70 Stenosis L4-S1 0.75 3
6 F 80 HNP L5-S1 15 10
7 M 40 Stenosis L4-S1 8 5
8 M 62 Stenosis L4-S1 18 8
! 9 F 66 Stenosis L3-15 24 12
10 M 62 Stenosis L3-S1 38 24

*: Duration to get the diagnosis of the cauda equina syndrome after undergoing the primary operation
": Duration to receive the secondary decompression after diagnosis of the cauda equina syndrome
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Table 3. Clinical manifestations of postoperative cauda equina syndrome

Table 2. The effect of early diagnosis and decompression on outcome in
cauda equina syndrome

Duration from primary operation to 2" operation’

Outcome
<24 hours (N) 24-62 hours (N)
Group I (n=6) 6 0
Group Il (n=4) 1 3

*The duration to receive the secondary decompression after undergoing
the primary operation.
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Group | (n=6) Group Il (n=4)
Lower back pain 6 4
Sciatic neuropathy 4 2
Saddle anesthesia 3 3
Motor disorder of the lower extremities (loss) 6(2) 4(4)
Sensory disorder of the lower extremities (loss) 6(3) 4(2)
Voiding difficulty 5 5
Anal sphincter tone loss 3 2
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Table 4. Residual symptoms of postoperative cauda equina syndrome
after 2 surgery in group |l at long-term follow up

Group Il (n=4)
Lower back pain 0

Sciatic neuropathy
Saddle anesthesia
Motor loss of the lower extremities

Voiding difficulty

0
1
1
Sensory loss of the lower extremities 0
4

Anal sphincter tone loss 1

*Group | that showed the no neurological residual symptom after the
secondary surgery was excluded

olr i
Lo
=)
=)

N
ol
1o
2l
o,
i)
2
olN
&

fol

b

52

| i,

£
N o
N o
TR T(I)T
2 b
< g
N Tg an

o
2
A
i
ol i:O
X of

2
i

L 2 o
I i
Woox > rhorl e 18

Sl 1751 AL vk ot 4ol 2 b psron)
7 |

17y A4 SHR] &5 Aof|, HokL AAlo] ZHzZt 1of|of|A]

N

o
=y
=)

N

ol
rlo

9344 Mixtere} Barr”o]l 2]af] A& H 11 59
4= @ olot B9l mpmlo] Ao 72 AF T, HA,

4
o, F7H FEF 5 TR Al oJsl WA nje) F

%

T2 WAEC] Yon, g2 FAoA oF 1-5%= Bl 519
o477 0 F e5E & T I H & 5 uln] FEEL uj¢
TEXYE A7t A7 shY S-S fdete XA ESol
o} T3y VA FaAolE ek v W Al ET A
2 o= Qloff Bl F7lo] W] grom, st I E,
913 o1zt W A Zof| st B v} gt oit I x| 2 o] o]80]
i}, Lawton” 7} Sokolowski 5”& 4 & nfn] 2510 b E

o] 0.1%z2k3 B3 819171 Uribe 512 0.22%z2k31 B 8191]
o 2 dfoflAE 855 & & WAR & § aha] S5
HAEo0] 0.65%2 oMo ATE B} =ott) o]= AA59
AL 27 $48 955 $42 SN o] AFEe A
F FEd 2] fER ool WA A1) By Te] At
o]7} Y19l o 2 At ET),

nju] 270 gl Q& WE FL okZo] X
FY Azt A4, A9

24 715 34 e Al

y foo

B o o 8] Weta Age] o Ageictn # o
o
=]

o}, & Aol BE AollA 85, 5HA] &5 2 A2 ol &
A, 9 715 ol o 7t oS Hol AAHEA S 5
7P HE7F =qkow, R Foft 58 o)/fo] 9= oo

HE7} =kt T uin] S84 25 @50 A
o< M EES 5 UE 85 B oA i
T 9lom 55| 852 855 & o] 9of Hlo] glo] HIEO]
Ao g FEO] 7oA 2AsH] wiel S/ B4, 54
F= T 5 2 Rl 52 B7Yote] v S99 A17eHA
49 @& of gt 7rdo] Hasitt 1B = 741 W o]
SR HAL Alofl 9P 77t A WE 2 R )5 ol T HIw
A upn| o0 EAAQ] FAo] SHE A HIEA] 7)o & &
npu] FF-Z OJ4lske] Frt shofof gkt

npn] FEFo| A A7ehd F4Fe] 717k 23F AekeS A9
St7] 7429 AJ7to] el get owgt WAIZF Q=] o] B
2 EAEOIA B2 TAS T B EIX|T ofdo] AHH
o]AL gltt. O'Laoire 572 29 0] SAFE-S v wato] 417
b /3] AR s 7129 48 ATto] 31E Fro}
TAPE glokal B 16190 W, Hussain 592 209<] opn] 25
T SRS 48417 Ulell TS Al iR AL 481K o] o]l
e ASE HL o8 U, F & v BAste] = #
Zre] 4he] At v 7| A F/Fe] At T2 Foftt Afolzt glrk
1 B3 5kIe}. T Gleave 572 o FollA] 71 Fagt a4
= #dE 7k 9 Alzto] of et upm| €] qfEto] dojif= S
of Ze] glrky B st BhAe] Kohles 592 o] o] 3y
H eSS skl BARE AitollA ASkE 7HA] 9] A8 A
ko] St EE AUt 2] 92 0] SRt Hst
Fom, Lawton §7-& A178H2] 4] Hro} of 5o} Beigl
<= Bk ofe} Al7dsh 4 AR s 7R 9] Algto]
ol Fet o] Q7] wiEoll 7] Aol BRIk Hilske]
o}, 2 Aol Al 24407 Well 221 7ekeE AlgRt 79 F 19
oA e Soll& W 715 oldat g EofE 5 ol
7h &= 0w, 24A17F o] 9ol 22} At ARt 39l B
T Al7eH Aozt Jglt olef Zo] & & min] FoAE X
7)ol AFotal A5 Tp5 953 of| 5 Hol= S HolA
gk 27) Jgi 2|55 9t dl o] tigh oS Q1A= A ofst
7] floiM= e B2 SElE ST APA A E 2ol Z
Q57102 A2 EcH

o

www.krspine.org 33



Kyu Yeol Lee et al

Volume 21 ¢ Number 1 ¢ March 2014

oS A4 Auprh Vot 51ge e McCarthy 572 Qu7}
U= 79 H 3EEC] 5 sithal B 5heich 9k Ahn 5
D2 o] ATES vl B4 & A 253 R Tekt o]
go] e T R R EokE 715] A 2 dlget
o] oty B 5lGieh 2 Aollde 27] 4 & g 7]
5 oV, otAl 5 A Hel dlof|A FF FA] APt £4
B2 A Bol 7] Aol & § uhi] S50 VHE o5
71ofgt A o & AL Eth(p=0.071, 0.076). ST Rydko] 47}
A1, A7) S A2 WgEo] & F uhn| $379 o g9
ol A& ehRh =7 Wgetal lstr] o f7] wiie] of%
AR FHoP ol FAREA ] Aot Uit HE g 7]
5 oV, 5k &5 Aol B E45 & % v F970 ¢
/42 A yiioky 9 = glolou ol % Q1AollA] 2]
HA]

9 S gl] Tl 4] 2] Sl A B8 Al
219 o]sbs AAE el 27)e 4T

o) 7] gofob gt Ao = Az},

L
W
N
>
)
i
Jhu
N A

ol
of
0,
X
N
N
N
B
i
ol
el
R
1o
rd
)
<
)
g
)
N
N

NI

ol

2

&‘

O

ofy
N

)

or

-,

ox ©
)

~

)
Nooy

-

O,
g M
-9,
-{oll
2
H
R
I
)
rr
oN
:
i
rr
o
o4

i,

B
o
12 o on HU

55
=
AT
rlo
o
J
Il
o
s
pach
nl
A
el
=)
Mo © Ho Ho

oL o
L

ol
EL
2
2l
u
(e}
(o
>,
)
=z
)
(o]
=
9
ol
g
o
)
&

1o
ne,

)
ox

2L ol
o

go 2 BHE Ze5] o] 3
ujo] 2520 AF 2 B HE]
ARREICE, SHRt B 7
47} o] wreislo] ol At o]

- = 1
P asto], o5 F Peke vlm B

i -

N
N er

)

2
)
>
—{oll
N
O
§d

].

ooh
o
=y
ill
rr
ko
ro
o
W

o o H
ol
2,

do L o2 o2 o
I

o o M
N
)
oL 117
rE N
o
N
o
ko U

ol ol

7t
E|ofof ght.

& Ao ARt o= A
At Zloltt. & & nin] S5ke] BAYEO]
Tl 71l 9] 7= R Lol A A
2 A= sl FAo ko] AJH, Sl 71kt
il ket JHE @7 of2 Zo] Aot

l.
1o

ot Ho g >

N
—_

2
o
st
n
re
-
9,
B[l
H
2

30 AL ¥
N

o
=)
(o)

w
—_
ol
g

i)
o
I_n

ool
B
)
N,
rid
2 2

e

A A AFH A2 B B RAT] AS AR ot
o Tiakh o5 Qlxjel] Tie BT 0% 79k F AL A
32 G A1717] SIat 915k o] Wasteh, B4, 27] S&
0|5 Z4ro] P} 8 9 o] @xle] Ofgk Wzdo] A7k 7HA
of dhall B3] & 4 Gk & F b SO AL e 3
Apo] mE FeflelA] A B4l 27] 44 Aol Ueht
A gror] 27] 4] AL 27] 54 A 4% Ex 54
2 Q% 55 502 0015b] 419 & Foll- Brfere] Ax
7 A got F4S 7hkst] Alck w3t o= ko] A
AA 2 o|rpel A Sol webH gape] 212 W A 477k
gebal 4 Qlek 127] uhel Aot Fake) WAl AT &

34 www.krspine.org

B AT 938 g S0l G & 5 ohu] ZE20] ofs
B8 sk & 5 vh] S50 Bape] A2 Al GloiA]
2} 9% 7 oA 2 24} v ot e T oA
4 TS HAOP, BT 1% 5% F & 5 oo] TR0
2 2719] PSR 547 FAES AFT 2 S50 o
58 Btk 22 JUE T AE AGAE FHS 40 5]
SfohHE 715 2710 AT ME 547 AL A
o] W% Aos AmH B & F ul] ZE20] )
K 54 % i ol 27} A4 ol FOlE A1 Re SRS
2 10] o5 U Fabe] WEme 1 B G nlAE 2l
og Az

REFERENCES

1. Mixter W], Barr JS. Rupture of the intervertebral disc
with involvement of the spinal cord. N Engl ] Med.
1934;211:210-4.

2. Kim HT, Hong SM, Lee KI, Jung JW, Park YM. Cauda
Equina Syndrome in the Lumbar disc Herniation. ] Korean
Soc Spine Surg. 1998:;5:116-21.

3. Cho YH, Chang SA, Park JY, Han JH, Shin JH. Posterior
Epidural Migration of a Sequestrated Intervertebral lumbar
disc with Cauda Equina Syndrome. ] Korean Soc Spine
Surg, 2008;15:277-80.

4. Eyre Brook AL. A study of lateresults from disc operations.
Present employment and residual complaints. Br ] Surg.
1952;39:289 - 96.

5. Jennett WB. A study of 25 cases of compression of the cauda
equina by prolapsed intervertebral discs. ] Neurol Neuro—
surg Psychiatry. 1956;19:109-16.

6. O’Connell JEA. Protrusion of the lumbar intervertebral disc.
A clinical review based on five hundred cases treated by ex—
cision of the protrusion. | Bone Joint Surg Br. 1951;33:8 -
30.

7. Shapiro S. Cauda Equina syndrome secondary to lumbar
disc herniation. Neurosurgery. 1993;32:743 7.

8. Lawton MT, Porter RW, Heiserman JE, Jacobowitz R,



Journal of Korean Society of Spine Surgery

Prognostic Factor of Postoperative Cauda Equina Syndrome

Sonntag VK, Dickman CA. Surgical management of spinal
epidural hematoma: Relationship between surgical timing
and neurological outcome. J Neurosurg, 1995:83:1-7.
. Sokolowski MJ, Garvey TA, Perl ] 2nd, et al. Postoperative
lumbar epidural hematoma: does size really matter? Spine
(Phila Pa 1976). 2008;33:114-9.
Uribe ], Moza K, Jimenez O, Green B, Levi AD. De—
layed postoperative spinal epidural hematomas. Spine J.
2003;3:125-9.
11. Park BM, Won YY. Clinical observation on 8 cases of cauda
equina syndrome. ] Korean Orthop Assoc. 1988;23:184~
92.
McCarthy M], Aylott CE, Grevitt MP, Hegarty ]. Cauda

equina syndrome: factors affecting long—term func-

10.

12.

tional and sphincteric outcome. Spine (Phila Pa 1976).
2007;32:207-16.

13. Gleave JR, Macfarlane R. Cauda equina syndrome: what is
the relationship between timing of surgery and outcome? Br
J Neurosurg, 2002;16:325-8.

14. Scavarda D, Peruzzi P, Bazin A, et al. Postoperative spi—

nal extradural hematomas. 14 cases. Neurochirurgie.
1997;43:220-17.
O’Laoire SA, Corckard HA, Thomas DG. Progno-

sis for sphincteric recovery after operation for cauda

15.

equine compression owing to lumbar disc prolapse. BM]J.
1981:282:1852-4.

16. Hussain SA, Gullan RW, Chitnavis BP. Cauda equina syn—
drome: outcome and implications for management. Br ]
Neurosurg, 2003;17:164-7.

17. Gleave JRW, McFarlane R. Prognosis for recovery of bladder
function following lumbar central disc prolapse. Br | Neu—
rosurg, 1990;76:205-10.

18. Kohles SS, Kohles DA, Karp AP, Erlich VM, Polissar NL.
Time—dependent surgical outcomes following cauda equina
syndrome diagnosis: comments on a meta—analysis. Spine
(Phila Pa 1976). 2004;29:1281-7.

19. Ahn UM, Ahn NU, Buchowski JM, Garrett ES, Sieber AN,
Kostuik JP. Cauda equina syndrome secondary to lumbar
disc herniation: a meta analysis of surgical outcomes. Spine
(Phila Pa 1976). 2000;25:1515-22.

£ % 00| 3% Etxlel 4t Zajol| 6EkS nIXl= ol Xt

Ol - E - UNS

Sofcheta olaichet Haolnsmal

o A8 S8 o1

S5 9500| SaX A2S A5 AR S F 01| S S0 s QAN Znjet ofF 21X SISl A} SISICt,

MYPHo| 2ok & $0j0| 53T 0f2 S SRES0I 1 $RF0| F0i, M xR0 KF U 050} BRIE ol HEsict

Cha B Sl 200441 BRISE] 2011 22H| 22lofA| & 5 0j0| Z32S TEHUT S $22 AMEH 10BS YR 3i%ict 28 2 F 4
Hepx| Si2 2o|of | TA S48 0f$S 2ol DT AN SH0| gl oS} L RiBoR BRsieict 27| 4T BiE 3,
FIEH 9 o] 2} £7| S5 5 00| SRS FIEH 7 |IIKI0] AlZE S 2t LSS AIBSIIIIRIC] AlZHS2 FABIRION, QA B4 % 5
&5 x| 20| ZI1S BIISIAC

Zak 120} IZ2 2 $A] 2T 2424 6, 40) OB, £7| % 5 0j0| SRS AL LI IK| 242 B 125059, 228-38)AI2, 2% 2ot A5}
IR B 7(3-15), 12.25(5-244A1240| 22 =I9ict 0f1| EFTOZ Ol 51K| 25 2412 201 60] 5 HZ A0 407} IZO= 25 sigion,
1352 3 vt SIS SA%H 100} 2125 A1 A 4017} 0] S319ICH 2, T3 MBS, O 22 24, 5K 42 24, FoRZ 242 £ Fof
A 243 XOIS LIEHHA| RIICH SE3H IR0 2531 S| 214 Z4 5 2R Lok SO RISEls SA2 vk Foi7} 4012 7K Bigton] ok 2
2t 24, 37| 25 FoH, 222 2400] 2424 10fo|Act,

ZE: 25} 20t M 517 25 Foj, bl ZOWH H T, W2 FEID} $EH LoISS ABHSE T2 0SS BTt S| i Fok= 2k 0/
=718 e 5222 2oi 015 U BISE0| 71 S 2EHe 0jxls 20l0R ARZEIC)

Aol EHof: Dl 552, FE5 A2, 0% oIx}

oF RIS & F 0l0| 32 #xj0] o 2Ix}

www.krspine.org 35



