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Perioperative Complicationsin Elderly Patients Undergoing L umbar
Arthrodesiswith Pedicle Screw Instrumentation in the
Degenerative Lumbar Disorders
- A Comparative Study between Posterolateral Fusion and
Posterior Lumbar Interbody Fusion -

Kyung-Jin Song, M .D., Young-Jin Lim, M.D., Ji-Hun Song, M .D., Dong-Hun Ham, M .D.

Department of Orthopedic Surgery, School of Medicine,
Research Institute of Clinical Medicine, Chonbuk National University, Jeonju, Korea

— Abstract —

Study Design: This is a retrospective study that focused on the perioperative complications when performing posterior
arthrodesis for treating degenerative lumbar disorders in elderly patients.

Objectives: We wanted to analyze the perioperative risk factors and the complications associated with posterior lumbar decom-
pression and arthrodesis in patients who were sixty-five years of age or older.

Summary of the Literature Review: Lumbar arthrodesis is commonly done in elderly patients to treat degenerative spine prob-
lems. These patients may be at an increased risk for complications because of their age and their associated medical conditions.
Materials and Methods: We studied 111 patients who were over 65 years old and they were able to be followed up for more
than 3 months after performing posterior arthrodesis during the recent 5 years. Sixty-one patients who had undergone pos-
terolateral fusion (PLF) were classified as group A, and 50 patients who had undergone posterior lumbar interbody fusion
(PLIF) using a PEEK cage were classified as group B. We analyzed their rates of complications and the causative factors,
according to operative methods and age, and these complications occurred within 12 weeks after the operations.

Results: Complications occurred for 43 patients of group A, and for 26 patients of group B. The differences in the rates of com-
plications were statistically significant, and group A had a more complications than did group B. The relations between medical
problems and the incidence of perioperative complications were statistically significant for both groups.

Conclusions: Elderly patients with medical problems should be made aware that they are at an increased risk for surgical com-
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plications, and attention should be paid to controlling the blood loss and limiting the operative time. The PLIF using a PEEK

cage was identified as a procedure that could reduce the perioperative complications.

Key Words: Degenerative lumbar disorders, Posterior lumbar interbody fusion, Posterolateral fusion, Perioperative complica-
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2 AR S FEFH70l AT AT SR
T8 Y wel mg sty 8AAE $¢FH e
2 EYs FHZA UM E Zd = S Fo}
LR i R

Table 1. Demographic Characteristics of The Patients

2 frES Al w2 654 o) & dold =
A7F b d 1Y & e R stk ol § T
Fes AT EA6IE S AL, LFAT frAES A
A gk 87 50 & B o2 EH AT 7 2 (A/B)l A
& 2 fr e 20030, £ 5 41209, g
30/259, o 4} 31251 o] Hom Pt A 7TL7+55

A} 704+47A AT & A e 2t

F3 Y23 38349, HF AW AU
& A& 15134, FHyAH HF F0F

g

2

g 3tel Fol4S ARFPL BE

& 93Z 83901 4] U tHTable 1). AZ
N S FY FTHE o 58 A7} Fol
93, BN A S F30 % F57)

1

(Stryker Spine SAS, France) 7 0] X £ AM-&-3} % Tt

Group A Group B Significance (P)

Cases (No) 61 50
Sex (M:F) 30:31 25:25 0.67 (C)
Age (years) 71.7+55 70.4+4.7 0.48 (1)
Fusion level (1 level:2 level) 20:41 30:20 0.35(C)
Preoperative Diagnosis

LSS 38 34

LSSwith SLT 15 13 0.59 (C)

LSS with Scoliosis 8 3

LSS: Lumbar spinal stenosis, SLT: Spondylolisthesis, C: Chi-square test, I: Independent sample T-test
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HAA NE Aol SATH R oo U ATHChi-
square test, P=0.03, P=0.05) (Table 2).

Aol mE FA4 2 Aol A 704 o] st, 714 o] el
N g Ze) wao] 2t7h 21 290 AT F§Y S
uA £ 147 (45.2%), 127 (38.7%), -3 2 & 27 9
(29.0%), 157 (50.0%) 2. & EA| 8} 2 fo] 4 & Holx ¢k
gk tH(Chi-square test, P=0.64 P=0.61, P=0.27). B0l A4 ¢
FHEE 77t 147, 1290197 F RS L 2 7} 5
(21.7%), 59 (18.5%), 31 =2 91(39.1%), 121
(444%) = TAA o9& BolA &gttt (Chi-square
test, P=0.58 P=0.52, P=0.48). A o] u} 2 A A =9
WA= A, BT Bl A FA 84 F24d & HolA
¢k th(Logistic regression analysis, P=0.53, P=0.64)

o

FEFA/ 0 FEFI NEE T FHES A4
g (Group A)ell 41 437 (70.5%), +- FA T e SRrE WA E &2 Aol A 307 (49.2%), B2l A =
AAE 2(Group B) 9] 267 (52.0%) 1l M E vt = 1 28'4(56.0%)°] AR, F = 7k FHkE HAE S NE
o AT BREol A Zhzt 267 (42.6%), 10 (20.0%), o] FAISHH FoA S HolA o skrk(Chi-square test,
P& 247 (30.3%), 217 (42.0%) o)Atk T 2 7HH P=0.62). AZ A W& Agko] Tulg 30% Z 259 of
gz wANEE BASA Fold0] QAHCH-  FHFol AL, BEel A% 8%F 19964 3
suaretest, P=041). SR W, A FES T TGS WTol wAse] 2 2olA W o] HurE A5 §
Table 2. Perioperative Complications Associated with Posterior Arthrodesis
Major Complications Group A (%) Group B (%)
Wound infection 4(15.4) 1(10.0)
Pneumonia 1( 3.8) 1(10.0)
Renal failure 3(115) 3(30.0)
Gastric ulcer 2(77 0( 0.0
Respiratory distress 3(115) 2(20.0)
Neurologic deficit 1( 3.8) 2(20.0)
Congestive heart failure 2(77 0( 0.0
DIC or Massive TF 10 (38.5) 1(10.0)

Chi-square test: P=0.05

DIC: Disseminated Intravascular Coagulopathy, TF: Transfusion

Minor Complications

Group A (%) Group B (%)

Urinary tract infection
Anemiarequring transfusion
Delirium

Arrythmia

Transient hypoxia

Wound seroma/hematoma

10 (41.6) 9 (42.9)
4(16.7) 7(33.3)
5(20.8) 5(23.8)
0( 0.0 2(95)
4(16.7) 6 (28.6)
1( 42 1( 498

Chi-square test: P=0.41
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Table 3. Preoperative Comorbidities and Complicationsin Patients Group A and B

Comorbidities Group A (%)

Group B (%) Complicated Case (%)

Hypertension 13 (43.3)
Diabetes mellitus 12 (40.0)
Cardiac problem 4(13.3)
COPD 2(6.7)
Asthma 2(6.7)
Liver problem 2(6.7)
Hyporthyroidism 2( 6.7
Arrythmia o( 0
Cholecystitis o( 0

21 (75.0) 30 (88.2)
14 (50.0) 24, (92.3)
2( 7.0 3 (50.0)
1( 3.6) 3(100)
1( 3.6) 3(100)
2( 7.0 00 )
1( 3.6) 00 )
1( 3.6) 1(100)
1( 3.6) 00 )

Chi-square test, P=0.62

Table 4. Operative Time and Bleeding Amount Between Group A and B

Group Operative Time (min) Bleeding Amount (ml)
Group A 182.79+33.97 2187.54+766.09
Group B 168.58+39.22 1779.28+658.84
Significance (P) P=0.02 P=0.03
Group A and B with complications 199.39+30.79 2438.12+560.26
Group A and B without complications 138.16+16.14 1285.12 +428.28
Significance (P) P=0.03 P=0.01
Group A with complications 200.23+30.18 2547.91+589.00
Group A without complications 141.11+18.75 1326.67 +432.57
Significance (P) P=0.04 P=0.03
Group B with complications 198.21+32.32 2257.17+464.72
Group B without complications 135.91+13.77 1253.19+431.72
Significance (P) P=0.03 P=0.02

Independent sample T-test

HEo] 2 N=7h A HeEbstoh(Logistic regression
analysis, P=0.03, P=0.04). ¥ 8¢} 3} G 7t F oA &
g2 RS Evh AT B2 o] Al fAtol
s T @A F 347 F 30%(88.2%) ¢l A,
7h EHHE 267 5 247(92.3%) 0 A Y T ol HA
ot Agstol wwtE AF FH S 242 FA

A

o

P
o
o
P
I
o
o
S
g

AR AN BAG FEFA FYE
Table3S E3) & A 3H9 o).

TE T 2IFS ALY A5 2187.54+766.09 ml, B
165884 mME EHIT F& A7 A9
7%, B+ 168.58+39.22%- & H &

>

o] 2 H 9 th(Independent sample T-test, P=0.03, P=0.02).
AT B AA A S E S B &9 2d %3+
S A 7k 7}z 2438.12+560.26 ml, 199.39+ 30.79+ o]
AT, FYZ S WolA F& Ao N 27} 128512+
42828 ml, 138.16+16.14%< Ho] =2 H 9l 33t
AN 2B P $EANL FI8A F715HA T (Inde
pendent sample T-test, P=0.01, P=0.03), & & %3} <A
o] WE SO BARLE Atol ] AAAAE =8
Fol W5, FHAT0) ZIB5FS FHZ Ty
W=7} =713k tH(Logistic regression analysis, P=0.02,
P=004). Aol A FHEE Wl BAe) B¢ 2U G
FE A 7S zhzF 2547.91+589.00 ml, 200.23+30.18%
o]y FH TS HolA ¢k A A 1326.67+
43257 ml, 141.11+18.752 S B o Ao A= 1 Zo)
= S 28T L FE A0l $715H5 3 (Indepen-
dent sample T-test, P=0.03 P=0.04), &8 &3} 4% A 7+o|
ZHges FUSI NEE BASHE fod
0 2 Z7}3514 tH(Logistic regression anaysis, P=0.05,
P=0.04). BN E FHZ S Bl Aol N 28F 2
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135.91+13.772 02 AZo| X 9} mfR7tA 2 38 Zo)
U SR A EEF B FaAto] TAFACE F
98t A =78k s 2 (Independenet sample T-test P=0.02,
P=0.03) (Table 4), 28 %3} 52 A 7ko] 271842 §
BEel e Az A 2 el S7he g
tH(Logistic regression analysis, P=0.05, P=0.05).

=)

&

R
ot

Q7L ZHgel mhek M 2% A8
& Ao 93 o)) $EH AR FL

o

N
L =
ol

o

K
yo [

ot
it <o ofN
it

+

>
4
i
x
i
il
]
>,
021:’5
ﬂ
N
[4>~1
2
o
=2
o

lo 5y o
fo N, oX oF

S GO E 248 20%) N FE = KL 5
, Arinzon %5-9-& 654 3-E] 744 714) = 41.3%, 754] o]
oA 46.7%2] FY S5 & B sk 3 Careon
0.2 654 3 #A 98 - 787 (79.6%)1 A §HF
= B Skt Aabs el 4 1119 9] k5 691
(62291 1 & 9] 717 AT =g KA
Qo] HAY 855 Aok AFA W T2 FoY
e B AR A ES AT A 84T 627
(56%) NN & 217173e] T NES HI 53
. Cessinelli 522 F9 f- &3 AL B8
= & &2 2 A S A S A e
=

o offl o %2 o rlr o % T ofN
R

N

o\

Hl ol A 5o WS WAL sfo] F - 748 o] 7}
oy B sk 1eiu AR A o 48 eH
T FAL f ) FEF9 109 S B
o g AFE A B ATE o A7ED Y
2 R3O ohE SR e B o
el 2 ST FY FRETH T FAL £7
E7 79 & PHE A R s 747} 434 (705%), 26
B(B20%) 0 2 F 7k Aol BT ¥ §HFe W
S|4 3ol & HolA 2ot F T MEAE A
g HYow, deb & FHF U Nk Aol F
Fzol s TS Aol AT A 2 F 7
WEoA Y B NES Hel AT FHEe 4
3 282 934 F|Y SIFN 7} T ste] A7
32l (Packed Red Cell, PRC) %5t obuj 2} A4 27 &
7 (Fresh Frozen Plasma, FFP) ¥ 5% g4 3% 43
(Platelet Concentrate, PC)= Al & 7 -¢u & § S &
F2 71 85gdlolatel B¢ B2 YL 93 Al Bl
AP pHo g 249 o4 gl $2¢ A 72

o
3
1

o

o,

=

o

2

=

:Cé

o

yus
_L)]d
=
_(
o)

nal)
il fr o
e =
: et -
z M do o & Ho

dowE ool
ofd

X
W7y A, %
=)

My o

—\-Lmlﬂ

1o yo

o o
)y o
> Ho
N

X

o ot
Yo
ol

o oot
i
b
o

re
-
=2

ofl
XNk

2 ol
o
oo U 52 4z

£

£,
off
o\
)
e
ox,
ol
oL
2

4z flo
o
)
I
o
-
N
?_{:
ol
I
=2
off
z
w
%S

o
£ o

Lo b R

O
-

-0,

¢
ol
o[\

o
o B Mo = FFS FA
st RS F e =
= AL F 2] Had
& AFlME Al e E A AT
A sitd W 2ol gy

o
o
ok
Ho
b
L 82
X

2 ol
w2

- o

Nomdhopo 2 kg o> » & oY & Ho
ok
o|X
tlo
S
1
o
ol

>
2

=2
=)
N

c

a9
=

of 4
iy, ol i
1 ra
o
N
I
o
0O
]
8
=)
(e}
o
N ¢
= b

e
ki ofn
QL

A

B

We T GE AV floa
. 121} Oldidge 523} Katz 592 W3 2
Aol A o AN =T} S
ettt Carreon 592 FRAY B FHE
654 o] /2] 987 ] Fhatel A Fuk 7} A3t
ko] 851 (56%) = 7Hd wokew, ddE
(12%)°o.2 F WA wokrty Hysglch &
= F 7 EFA WA ste] Fyke gt

o SANET EA dergon S5 Tdgtelu
I o ¢

e 2 rlr

> |0 alo
MU o

bl o2

%0
32
ofy &
n
O o oo @ ofil X oft meh T O MU R oofN X of ael rob fT (T 3@

=

f
_O‘L
als

M o o M oy

G
N

= g
e
2

ofl of

e A g S A A
oA AR FF T F 5ol AR ol F 47
FaE FHe AT AR TEE Bl 499 T
AT 3 = FHE HA7HA el 41 S48
T AR A 200 mg/dl o] &t E A H AU 1E 2 E
=217} 150 mg/dl o] A 300 mg/dl = £+ %] 5} %4 T} s}
TR AT A T B 3G 28 AR TH T
AtA o g A2 AF 29 Sd7F TE8HA X8t
Al stA] atdeh Aoy A AAS 2 3

Rl it
0

el ot
>

)
ok T

B oy 2=
ol
ol
2
2 ol

N
N
o
ofr
yu)
T,
ol
ol
fd
o,
o |o

f
fe K
>
QL
R
i

fo 4y my 2

% o
K

ot

oy 2
Y

9,

Moo
ol
K
9o

=
o

, o o

> 88 do &
X

ol ox ot

o =
N

o
B o

o whel -4
FEAY AY &
©7h Eol vl S0,

o] o] AJNAE I

ek
E ooy
o b
i_% rir of\
4 =
= gy 2
o %
b=
0

gkt
8 OW mf_,
[z o=

e o (T2

3{_4{
-3
k)
o r
oot
oR
o[\
o
o\
N
ek
o
o 30
o
B
o E



Ch5H% 5= 2| 1}5t 3

Xl vol. 15, No. 3, 2008

—

L o
M

o|\
1o
T
HE fU[O

)
o\
sl

o iy

&
oZ A ot
of
off

to &
B

Jo ot T o
I

Rz oo

bz
=
of
Ol
8

opp
Jo a2
X~
By 5 b
> e
X
o
>3
L~
4
—=
o L o
e 3
3

R ofN (A pok

e

rn
m

Ho

it

>

=2

f
n:?_‘ilooiiili

2

= L2

o M) ol

T 1o
)

¢
k1
A
1 e oZ dlo

ot o

L ok
QL
St}
e
g HF
4
2 )
>
o Y
g o
oy
e 4y
plo el )
%
o

oo

-t o

)
o

o,

o
(T

3

2>

o

o
o
N
i)
rO

ot > rot
=
:ll‘
i
ek
ofl
do rlo M
ol
(ol
N
My o% H
o,
38

olN o
% 2
2t

2

1o
ot

TR
T of i
—E]l

ﬁ _M
o 1o
)
o
fru

f
Ho
st
e
=2
>
=2
=
%
st

Ho
rir oo -

L o
Bb ey

o
b
)
H
A

ok fr M T
e
©

v
o
¥,
o

- >
o 1IF

o,
=2 o

ﬁ
y g =
R

o Rl ooy

N

£ e to

Mo HU o ox
i

¢ oF §2

Hoox my g
M
tob
o
o
o2
oSt

PP 19 N
o
Ny
o
fu)

ol OIN l"lO

-
ofN |

o

®

of

ol
fot = -
fuj

9

U ox °¥Eﬂ e

yo o
Y g H
oX >N
ox
N
®

i) JST‘ [o
44 e
o 2%

>

ox
i)
K offt o

2o
o
o rg

N
o

L2 08 & T Q o% N oE Foox 4y X §L o v 2 rlo &

ofN m UM g0 4y

)
N e
x

i

N
L o =
ru
o
"o

W oZ b o
o
24
=~
o
]I.?L‘
My ko
o

N
4o
~N
N,
ot
ok
o\
o
) :
e,
&
30,
rr
)3
1> o

gt
|
Mo
rat

1) Benz RJ, Ibrahim ZG, Afshar P, Garfin SR: Predicting
complications in elderly patients undergoing lumbar
decompression. Clin Orthop Relat Res 2001; 384: 116-
121.

2) Deyo RA, Ciol MA, Cherkin DC, Loeser JD, Bigos SJ:
Lumbar spine fusion. A cohort study of complications,
reoperations, and resource use in the Medicare popula-
tion. Spine 1993; 18: 1463-1470.

3) Deyo RA, Cherkin DC, Loeser JD, Bigos SJ, Ciol MA:
Morbidity and mortality in association with operations on
the lumbar spine. The influence of age, diagnosis, and
procedure. J Bone Joint Surg Am 1992; 74: 536-543.

4) Brodke DS, Dick JC, Kunz DN, McCabe R, Zdeblick

5)

6)

7)

8)

9)

10)

11)

12)

13)

14)

15)

- 188 -

TA: Posterior lumbar interbody fusion. A biomechanical
comparison, including a new threaded cage. Spine 1997;
22: 26-31.

Song KJ, Kim KN, Song KH, Lee JM: Comparison of
posterior lumbar interbody fusion with posterolateral
fusion in degenerative lumbar spinal disorders. J korean
orthop Assoc 2006; 41: 623-629.

Jonsson B, Stromqvist B: Lumbar spine surgery in the
elderly. Complications and surgical results. Spine 1994;
19: 1431-1435.

Sanderson PL, Wood PL: Surgery for lumbar spinal
stenosis in old people. J Bone Joint surg Br 1993; 75:
393-397.

Ragab AA, Fye MA, Bohiman HH: Surgery of the lum-
bar spine for spinal stenosis in 118 patients 70 years of
ageor older. Spine 2003; 28: 348-353.

Arinzon ZH, Fredman B, Zohar E, et al: Surgical man-
agement of spinal stenosis: a comparison of immediate
and long term outcome in two geriatric patient popula-
tions. Arch Gerontol Geriatr 2003; 36: 273-279.

Carreon LY, Puno RM, Dimar Il JR, Glassman SD,
Johnson JR: Perioperative complications of posterior
lumbar decompression and arthrodesis in older adults. J
Bone Joint Surg Am 2003; 85: 2089-2092.

Park HJ, Lee PE, Lee DK, Park HK: Postoperative
complications in patients over 65 years of age with lum-
bar spinal stenosis and its influencing factors. J Korean
Soc Spine Surg 2006; 13: 114-119.

Cassinelli EH, Eubanks J, Vogt M, Furey C, Yoo J,
Bohlman HH: Risk factor for the development of periop-
erative complications in elderly patients undergoing lum-
bar decompression and arthrodesis for spinal stenosis: an
analysis of 166 patients. Spine 2007; 32: 230-235.
Oldridge NB, Yuan Z, Stoll JE, Rimm AR: Lumbar
spine surgery and mortality among medicare beneficia-
ries. Am J Public Health 1994; 84: 1292-1298.

Katz JN, Lipson SJ, Larson MG, Mclnnes JM, Fossel
AH, Liang MH: The outcome of decompre ssive laminec-
tomy for degenerative lumbar stenosis. J Bone Joint Surg
Am 1991; 73: 809-816.

Suk S, Kim JH, Kim WJ, Lee SM, Chung ER, Hwang
H, Kim WI: Perioperative complications of posterior
lumbar spinal surgery for degenerative lumbar disease in
the elderly. J Korean Soc Spine Surg 2000; 7: 247-252.



2|

. AT4X
SO

H{=
=k

ol
__o_l
{u

ol

o
Kl
-
K-
o

0

ol

E]

o

_Er

)
o
ol

T
B

—_

AT

S

A+

A, PEEK #A o] #]

e
Eal
ok

-y

<0

3k} 61l &

iy

Al &Y F

9] &4} 1114

At

654 ©] %

A

e

A A8 82} 50

AT
A8 S, ARl ghak v A

Ak

ol gatel T F

W)

AT

!
BN
3

el
00

Bo

7K

BT ¥ 2

HAI Aol A

3|

Aol A 435 (70.5%), Bl ] 260 (52.0%) 0. & EA| 4 0 & §-9]

o
A

e

3
A

I3

3]
i

Fe}. E23F PEEK 7] 0] A & o] &

% EAIXA}

634-18

ot=
=k=)

| 57T 3

A

s

=
=

K

Fax: 82-63-271-6538 E-mail: kysong@chonbuk.ac.kr

82-63-250-1760, 1770

Tel:

-189 -



