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Inter body Fusion and Posterolateral Fusion in the Lumbar Spine

Chang Hoon Jeon, M .D., Yong Chan Kim, M.D.#, Ho Geun Chang, M.D.#, Young Woo Kim, M.D #,
Nam Su Jung, M.D., Dong Sun Shin, M.D.

Department of Orthopedic Surgery, School of Medicine, Ajou University
Department of Orthopedic Surgery, School of Medicine, Hallym University*

— Abstract —

Study Design: A prospective radiologic assessment.

Objectives: To compare the changes of dimensions of the intervertebral disc and neural foramen between the anterior lumbar
interbody fusion and the posterolateral fusion in the lumbar spine.

Summary of Literature Review: There are few reports comparing an anterior lumbar interbody fusion with pedicle screw fixa-
tion and a posterolateral fusion with pedicle screw fixation.

Materials and Methods: We studied 62 patients with degenerative lumbar diseases who underwent minimal anterior lumbar
interbody fusion with pedicle screw fixation (group I, 40 patients) or who underwent posterolateral fusion with pedicle screw
fixation (group II, 22 patients). We measured the height of disc and the height, width, and area of the neural foramen measured
in 1-mm reconstructive sagittal images of computed tomography before and 6 months after the operation. The factors were
independently measured by three different observers.

Results: Disc height was increased by a mean of 391+328% in group I and 31+299% in group II. The height of the neural
foramen was increased by a mean of 187 +4.21% in I and 10+2.34% in I. The area of neural foramen was increased by a mean
of 215+3.50% in [ and -21+4.39% in II, with significant differences between groups in all parameters.

Conclusion: The minimal anterior lumbar interbody fusion with pedicle screw fixation was superior to posterolateral fusion with
pedicle screw fixation for increasing disc height and the height and area of neural foramen.

Key Words: Neural foramen, Degenerative lumbar disease, Anterior interbody fusion, Posterolateral fusion, Pedicle screw fixa-
tion
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sample t-testE o] &3tg o, 2 A7 @ =424 9
x¢] A2 == ANOVA testZ o] &3] A3kt

AW FAL FTET AFR A 295 S AY
& 179 i 739 FolE & 7 18.2mm+3.48|
| o} A & & 21.2mm+3.002 Z7tst9 2, Hd 272
18.7%+4.21% © ™ (P=0.000), 337 YAIE S o] &3}
| =7l =0 FOY FHEE AW 229 A F039 ol
& A 20.2mm=+2.669 4 &3 20.3mm=+2.98% = 7))
A FAL FEEF HFH WA IR ES A AL, Fit SIHES 1.0%i2.35ME}(P=0-834)(Table
1o W S Fole £ A 7.0mmE2.179 A 1)(Fig. 3),(Fig. 4)
< $ 85mm+=158% F7tst AN, H+ S7HE 2> 39.1%
+3.28% 2 M (P=0.000), 8§ F74 YAIES o] &3 Tt 3. =7}Zo| Tix|
FaeEs AP 279 Pt FUR] Fole e A 7.2
mm+1.869 4 &% 7.1 mm+ 176 H3F L, HHF = 179 P F7039 W3 e & A 131.9mm?+33.81
7H&2 3.1%+2.99%1 th(P=0.708)(Table 1)(Fig. 3),(Fig. 4). A & & 166.7mm?+33.61% =718t 2, Hd S7HE
Fig. 1. Schematic picture for CT measurement were done via Fig. 2. Diagram showing the measurements made on the discs
sagittal reconstruction at the level of the mid pedicle on and neuroforamina. a : anterior disc height, b : posterior
axial CT cut disc height, ¢ : neuroforminal height

Fig. 3. A 62-year-old woman with spina stenosis on L4-5 that treated anterior interbody fusion with pedicle screw fixation. (A) Left
side sagittal reconstruction image of preoperative CT scan (B) Left side sagittal reconstruction image of seven-month postop-
erative CT scan shows marked increase of the disc height, width and area of neural foramen.
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2 21.5%+3.50 © 1 (P=0.000), 2] ¥ =730
WAL & A 129.6mmi+21.290] A 23 126.0mmi+
23.008 2745197, B#F 78S -2.1%+4.399] T}
(P=0.269)(Table 1)(Fig. 3)(Fig. 4).

4. | SHSH 24
AW FAT #FEF AF3 AR 14EL AY
127 37 UAHRE ol &3 T 32 A
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BEA o2 2A7ke vl WA e A7) P=0.749, X
217k P=1.0000] 1 o.m, 42 ol A 9] H] ol A=
A7} P=0.810, ) X7} P=0.9972 & <& Eo] &
T 0701402 fFog A S B

LA

235 H94 ABA Lol o3
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Table 1. Changes of anatomical parameters and statistical results by paired t-test after anterior interbody fusion with pedicle screw

fixation or posterolateral fusion with pedicle screw fixation.

Anatomical parameter anterior interbody fusion

Posterolateral fusion

Pre-op* Post-op** Increase (%)  p-value Pre-op* Post-op** Increase (%) p-vaue
Disc height (mm) 7.0 85 39.1 0.000 72 75 31 0.708
Foraminal 182 212 187 0.000 202 203 10 0.834
height (mm)
Foramina 1319 156.7 215 0.000 1296 126.0 21 0.269
area (mnm)

*: Preoperation, **: Postoperation.

19.4m
54Amm 4.9mm

\ 4

19.1fm ‘

54mm 4.7mm

Fig. 4. A 65-year-old woman with spinal stenosis on L4-5 that treated posterolateral fusion with pedicle screw fixation. (A) Left side
sagittal reconstruction image of preoperative CT scan (B) Left side sagittal reconstruction image of six-month postoperative
CT scan shows slight decrease of the posterior disc height, width and area of neural foramen.

- 266 -



of T Ho o
?otmumwomw%mﬂ}
‘JW&1V4%AE%MHO#E Bl
FhogrIfisus sroT
Y Ao - ! ! ~,
Zpziieecais FLTRILLEERAS
- S R TEo Ry e RN o
ﬂ”&,@lh‘_ AT.CEO]LOLQ ;oﬁMMiT s ‘0|.,Z E._MWM‘OI]LIZA_ILH,‘HO
ﬁauuaﬂ{ﬂw?mmw%@le N F o% oW@Urﬂo_uL:o#ﬂﬂﬂ;ﬂﬁoaﬁzomux
4@1%%@ﬂfxur%@ R ooy & B oF "R W o W i "B
o ¥ o= TR op M el B Voo 5 N o
Jzﬂ?%%.vigé ) aﬂ%aﬂymﬂ14 T BT = ™ ol
5 .ﬂAaAfaTﬂAﬁﬂq, Agzo%?@ﬂ.ﬁ&ﬂ_znolmkaﬁfrpoéﬂ %?ﬂu.ﬂ.wx
odl%A]WmMﬁT% < aulros%]\xll7}ﬂwlwé < T swoor Luligﬂmﬂy
i AR %1L@uuo%7ﬂoﬂiﬂ% 5 T ew i hma
%ﬂmﬁﬁﬂelz%mﬂﬁ L%mﬂovﬂm«%ﬂ;_o %_ZTQGQ%MEEW%O O_H%M.ﬁaﬁ
_wfa:ﬂﬂﬂﬁ%i]@ﬁﬂmf Raﬂ%%%EWO‘ZTQEM%@%%%m«mﬁﬂ%ﬂw Wﬂ.&.drmﬁma
G ™ Wﬂﬁrzmﬂnﬁﬂ "o o= ;05.Lﬂu@w}ymomo%ﬁ{ﬁo%maﬂ %Lﬂuoﬂ
lﬂil_%zurﬁ%ﬁmo u;fﬂr?{@@uwﬁ Hoﬁ%ﬂﬂ_%d@w% %%ﬁhwoﬁ
mfa%ﬂ%ﬂrﬂﬁﬂ%ﬂ mwmﬂﬁZTEWﬂmxmmﬁTimwﬁﬁwam%mv@j}m Mwu.ﬂ&omwulz
o W Aﬂﬂqu,_ B o L o o e T o X °
M%Haﬂ%%%mﬂ%@% EG%%?MM%%%W%%mowmwogw%ﬁ @ﬁo%wzmmm
N ooF o] O S HE T T N 5% W o M Ceal i G uuuz.L_au ™
,Eu]%lﬂ]roﬂolﬂx_lrto AN O_ogal.ﬂm.m). o = Zﬁ7Lh\_1 y,mﬂAro ~ \m.L_zT
o~ 3 3 A A i vl B ol = Col
%mﬁ1wiMM&M%%%MW%&M@%%M%@%%%%@%Am i e
o) = N T N A ¢er7ﬂ1b| o A i - el ﬂo#aﬁl XEAEPO#EUW‘OI
gogﬂ@m%%@%@mﬂﬁ%@%%mmwwgwgww w =crsls
" Mo iy © ﬂuﬁui B — ™ o] T R “Ho_/ﬂ.u‘mﬂ{ﬂ
%%&EL:%L} 7%Eﬁ@%%%ﬂ%zmmowwinw%% 7 mﬂ%_%m\x%@
ﬂ/rLPOWMOM&uHEW ~ KW .LkTﬂﬂﬂ.ﬂo_M.ﬁz_oQummﬁﬂ/Mﬂl o HTﬂrﬂﬂL_LWE,Dﬁ
veREEs REEETTaT PEREST e EENe
N ok M N J) o No i N h _z7T J1J = o = ur e /e - . N o"_ o] Re B o T X N
%anaﬂﬂw g%ﬂ1ﬂ§§%7ﬂ%1Wzqu4 TEEET
46%oﬂiiw oA AW T W i o B RN : w o
T oo BT ) = ST T ol of ) T = O s 3 M H o o T s
.~ ﬂ%dﬂ_ T = J.JEH01r0 WﬂlLI_LL.Aq“L! OﬁoW]]laTonﬂJI]
..AOO_H Z_I‘I_Ao EzTMﬂAﬁX]rOH\WI7L]7QHOﬂAd ,o\mﬂ._w__.i 1,.LI71D|]ﬁO .AﬂlOK
ﬂo____]_x%ﬂﬁ& EL@%%%@I T ™ ?ﬁﬂzzﬁ% E_EL:M%H zoﬂ%LAﬁ;_;l
i%u%@@ﬂﬁqﬁaﬁﬂﬁatMﬁm%upmzz%ﬂmﬂﬂﬁ4mgﬂﬁgﬂsﬁﬂ%x&
mﬂlrﬂw_ﬂ_.%g_ MEVMMQ }L#LWOT% K® o o g Aﬂy}mﬁizﬂﬂnlmﬂ%éa o_,_zoz_oj.umn{
iurﬁe oo erﬁzo:Tn_rm;oﬂluTlMﬂwomgo mm}uowsrou]P E4].Lﬁﬂ4) 5 i
ZLpo:%oﬁ&u L_qﬂlﬂio = szﬂa__onﬁy o W }oﬂr_zmyo17§_epo
moﬁouomHoeﬂﬂﬁoffmﬂmrqmmﬂﬁ%wg.ﬂéﬁfrwmozomﬁm&zongeﬁ%mWM%%W%M
ﬂﬁzvo oﬂEAi_._ﬂ%o_HMu IRy B o L]%ﬂzoumA]oﬂLa_eﬂo obfﬂwq5 T o o o
ﬂ.dlk [ Jw_\ro‘olq,nDl_zﬂﬂ_yL_z J-OOOXowro] H%m_z.l_ ﬂﬂiﬁ mh\loo_z_loﬁe‘_nno
%M&&@Wﬂﬂ%@%ﬁﬂ%gwnwWﬂ%u$w%n%@%§ﬁﬂqwﬂ@Mmw@ta%m
- B —o < [=1 A -~ s
ﬁo%%%ﬂﬁﬁoﬂloeMEATﬂﬁzﬁMm‘MNJﬂWHQWmWHﬂoML”ﬂbﬁﬁTmﬂobﬂMumlAio“wMMﬂWﬂ__Hw_”oTﬁ
= Zo i T B o N B oo o F oy I o T = M2 o o o O - D oy © BB Tl
wwgﬁwwﬂ%%ﬁ%wtOFWﬁt%%oaﬁyﬂﬂﬂ%i@ﬁ@%smﬁgma5131%
tmmﬂﬁiﬂﬁﬁatwa%awoyg@ﬂ%%@@%%JU%Q@ggﬂﬁm1HMﬁgM§
J x B = o Y o 1 oF 8w O W T 5 o g o o " s
0%].“0 DS o 2 - N3 = | > B A0 EooMﬂ:_o]iO o~ _— -
mMTﬂﬁoE?WW%%W?W7W&rarmumm3wﬁmﬁﬂnioﬁmw;ﬁfzowM:ﬂummwmﬁWMﬁmwﬁ
o oF o o J) o ) ~ = =B = . J g c _ -
onMoeﬂoTMu_l_m@Liﬁ\,._._MINIALﬂLzT‘LWIa:olumﬁ_ﬂ%lmlﬂﬂlwmnﬂ&llmmg%iloﬁAoﬂoZTmoeﬁoT
~ N B ol e g OB e 2o 15 T R o N mutouﬁn_. Uiaﬁ of = N A
mﬂuoﬂﬂﬂm.%ﬂmmw @?ﬂ,_OATaE_ZTWLB ,iﬁﬂuf%%ﬂhsﬁ‘%ﬂmx
a@%nvﬁa@%, %ﬂuwwﬂm11m%w1%4
|leoﬂ.0t1r_zE‘%amL|XﬁUﬂ ,ldleo]ao» XA
iu:*]]s@o E R o8 W
W< uxo}w,ﬂﬂlh N o OOErL
1N = 7ﬂﬂﬂ§.4_%9.q_o|ﬂ/£,
™ oN- B " ™~
N 7w wz e N
O#EH._J*ASOO
BK 1 HH R

- 967 -



=
ro
1
P
1o
=

}5t5|X| Vol. 14, No. 4, 2007

1

2)

3

4)

5)

6)

8)

9)

10)

11)

Dennis S, Watkins R, Landaker S, Dillin W, Springer
D: Comparison of disc space heights after anterior lumbar
interbody fusion. Spine 1989; 14: 876-878.
Kirkaldy-Willis WH: The relationship of structural
pathology to the nerve root. Spine 1984; 9: 49-52.

Crock HV: Normal and pathological anatomy of the lum-
bar spinal nerve root canals. J Bone Joint Surg Br 1981;
63: 487-490.

An HS, Glover JM: Lumbar spinal stenosis: Historical
perspective, classification, and pathoanatomy. Semin
Spine Surg 1994; 67-77.

GilesLG, Kaveri MJ: Some osseous and soft tissue caus-
es of human intervertebral canal (foramen) stenosis. J
Rheumatol 1990; 17: 1474-1481.

Panjabi M, Takata K, Goel V: Kinematics of lumbar
intervertebral foramen. Spine. 1983; 8: 348-357.

Capener N: Spondylolisthesis. Br J Surg 1932; 19: 374-
380.

Lane JD, Moore ES: Transperitoneal approach to the
intervertebral disc in the lumbar area. Annals Surg 1948:
127: 537-551.

Kim NH, Lee JW: Anterior interbody fusion versus pos-
terolateral fusion with transpedicular fixation for isthmic
spondylolisthesisin adults. Spine 1999; 24: 812-816.

Suk KS, Jeon CH, Lee HM, Kim NH, Kim HC: Com-
parison between posterolateral fusion with pedicle screw
fixation and anterior interbody fusion in spondylolytic
spodylolisthesis of the lumbar spine. J Korean Soc Spine
Surg 1999; 6: 397-406.

Hasegawa T, An HS, Haughton VM, Nowicki BH:
Lumbar foraminal stenosis: Critical heights of the inter-

12)

13)

14)

15)

16)

17)

18)

- 968 -

vertebral discs and foramina: A cryomicrotome study in
cadavera. J Bone Joint Surg Am 1995; 77: 32-38.
Stephens MM, Evans JH, O’Brien JP: Lumbar interver-
tebral foramens: An in vitro study of their shape in rela-
tion to intervertebral disc pathology. Spine 1991; 16: 525-
529.

Inufusa A, An HS, Glover JM, McGrady L, Lim TH,
Riley LH 3rd: The Ideal Amount of Lumbar Foraminal
Distraction for Pedicle Screw Instrumentation, Spine
1996; 21: 2218-2223.

Chen D, Fay LA, Lok J, Yuan P, Edwards WT, Yuan
HA: Increasing neuroforaminal volume by anterior inter-
body distraction in degenerative lumbar spine. Spine
1995; 20: 74-79.

Mayoux-Benhamou MA, Revel M, Aaron C, Chomette
G, Amor B: A morphometric study of the lumbar fora-
men. Influence of flexion-extension movements and of iso-
lated disc collapse. Surg. and Radiol. Anat 1989; 11: 97-
102.

Shirado O, Zdeblick TA, McAfee PC, Warden KE:
Biomechnical evaluation of methods of posterior stabiliza-
tion of the spine and posterior lumbar interbody arthrode-
sis for lumbosacral isthmic spondylolisthesis: A calf-spine
model. J Bone Joint Surg Am 1991; 73: 518-526.

Inoue S, Watanabe T, Goto S, Tanahashi K, Takata K,
Sho E: Degenerative spondylolisthesis. Pathophysiology
and results of anterior interbody. Clin Orthop 1988; 227:
90-102.

Kim DJ, Oh JK: Change in Sagittal Plane of the Lumbar
Soine in Patients with Anterior Lumbar Interbody Fusion
and Pedicle Instrumentation and its Influencing Factors. J
Korean Othrop Assoc 2003; 38: 79-84.



g

AT

-
-
of
.
o

ofy
i

O

X

™
K

o
_zT

K

i.

frotas
o
~

(o

o

X
o
ki

i

ER:EEREE!

Mo
N~

=K
N
;oT

X

o)
Mo

-

0
He

0

M
oF
B
~
-

k)
ok

0
R°

o

L,

ol
o

~,
Ho

o
;oT

i

e

ol

ol
o
~
03
N
0

=

X

gl

Wm_x
BE <0
o T

)
~

=K

N

—_
o

ol

o
_ZO

Ho

= 1+ 18.7%

B

vl

X
N

NN

il

ZS7TE 2 1+ 21.5% +3.50, 23+ -2.1%+4.394 ¢, 5

)

ﬁo

o)
"
=
Mo

4.21, 23 1.0%+2.34% o, 7+

+

o Mo
oW
o _zT
N =K
o) o
o M
oE o
ol Mo
= ~
Ll N
o o
Mo HHl
~ T
s e
K ~
=
M oﬁ

.A
.
=
Woox
BoR
N N
- "
T o~
~ A
) o
u ok
T X
= 3
T N
h =
oo ©
o o)
T ajo
o o
) ol
(=) &
—_ AJm
Conl S
o N
e
3 B

st

o~
T

<ol e ¢

ol
oF
70
o
;oT
)

oo
ol

e

;OT

3
-
5O

3l

X

)

% EAIXA}

E-mail: yckim@hallym.or.kr

Fax: 82-31-380-6008

82-31-380-6000

Tel:

- 269 -



