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Biomechanical Effects of Facet Capsule Injuries
in Posterior Lumbar Fusion Operations

Seung Won Park, M.D., Young Baeg Kim, M.D., Sung Nam Hwang, M.D.,
Duck Young Choi, M.D., Jeong Taik Kwon, M.D.,
Byung Kook Min, M.D., Jong Sik Suk, M.D.

Department of Neurosurgery, College of Medicine, Chung-Ang University, Seoul, Korea

there have been only a few studies for their biomechanical effects. We have studied the change of motion range
at the vertebral joint one level above the fusion(UVJ) in pedicle screw fixation group(PSF)(n=13) where facet
capsule was destroyed and in posterior lumbar interbody fusion group(PLIF)(n=8) where it was spared.

Patients and Methods[] The patients were divided into early(3 to 6 months) and late(over 12 months) according to
postoperative follow—up period. The flexion, extension and flexion—extension angles(FA, EA, FEA) were measured at
the UVJ with pre—operative, early and late post—operative films.

Results(] Mean age and male to female ratio were 52.7+ 9.3 and 10 3.2. Mean follow—up periods were 144.1+
30.0 and 528.8+ 160.3 days in early and late groups, respectively. The FEA and FA in the late PSF(11.8+ 3.1, 8.5+
2.9) were significantly greater than pre—operative angles(7.8x 3.9, 5.1+ 3.7)(p<0.01, p<0.05). All angles in the PLIF
showed no significant changes with time. The FEA and FA in the late PSF(11.8% 3.1, 8.5+ 2.9) were significantly
greater than those of the late PLIF(7.6x 2.3, 3.4+ 2.0)(p<0.01, p<0.001). All angles at early follow—up period were
similar between PSF and PLIF. The EA showed no significant change in relation with follow—up period or fusion
method.

Conclusion] As a result, the facet capsule injury in pedicle screw fixation seems to be related with increased
flexion angle or degeneration of the adjacent joint above the fused vertebra in the late phase.

O bjectives] Although posterior lumbar fusion operations had been reported to accelerate spinal degeneration,

KEY WORDSO Pedicle screw fixation- Posterior lumbar interbody fusion- Facet capsules: Motion range: Degen-
eration.
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Table 1. Flexion-extension, flexion, and extension angles at the adjacent vertebral joint above the fused vertebra in PSF group
in relation with post-operative follow-up period*

FEA FA EA

Group

Preop. Early Late Preop. Early Late Preop. Early Late
Oo o 9.1 2.8 7.0 3.7 1.0 3.0 5.4 1.8 4.0
Oo o 11.0 - 15.8 10.5 - 1.2 - - -
Ooo 10.5 4.2 11.0 6.2 1.4 6.7 4.3 2.8 4.3
Ooo 2.4 2.5 11.3 2.2 2.0 7.8 0.2 0.5 3.5
Ooo 6.7 6.5 15.4 2.8 3.8 10.5 3.9 2.7 4.9
Ooo 12.0 5.0 10.0 6.2 2.1 9.2 5.8 2.9 0.8
Oo o 6.5 9.8 11.3 55 8.8 9.2 1.0 1.0 2.1
Oo o 6.0 12.2 11.0 2.6 6.0 7.2 3.4 6.2 3.8
Oo o 5.0 7.0 14.0 3.5 5.6 10.5 1.5 1.4 3.5
Oo o 8.0 - 10.0 2.2 - 7.8 5.8 - 2.2
Ooo 2.0 5.0 14.2 1.8 3.4 6.5 0.2 1.6 7.7
Ooo 7.0 4.6 6.5 4.5 1.2 6.0 2.5 2.8 0.5
Ooo 15.8 17.6 15.4 14.4 16.5 14.8 1.4 1.1 0.6
Mt SD 7.8+ 3.9 70+ 46 11.8 3.1 5.1+ 3.7 4.7+ 4.6 8.5+ 2.9 3.0t 2.1 2.3+ 1.6 3.2+ 2.1

*Preop.O pre-operative, Earlyld early post-operative, Latel late post-operative, FEAD flexion-extension angle, FAD flexion angle,
EAO extension angle, MO mean, SDO standard deviation

O Pre [JEardy [ Lofe‘ ‘ O Pre [JEarly [ Lofe‘ O Pre []Early [ Late
— 16 16
7.0 Il 1.8*
— - 12 12
78 4.7 —[8.5*
~ 8 5.1 l 8
3.0 T3.2
L 4 4 T T 2.3 ‘
0 0 ‘ ‘
FEA FA EA

Fig. 1. Post-operative changes of flexion-extension, flexion and extension angles at the adjacent vertebral joint above the fused
vertebra in PSF group. The flexion-extension angle in the late PSF is significantly greater than preoperative angle(*0 p<0.01).
The flexion angle in the late PSF is significantly greater than preoperative angle(*0 p<0.05). The extension angle shows no
significant change in relation with follow-up period.

‘ OPre [JEarly [J Lofe‘ OPre [JEarly [ Late ‘ OPre [JEarly [ Late
— 16 16
- 95 12 12
6.5 [7.6
B 8 8 5.7
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T3.9 T 4.4
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Fig. 2. Post-operative changes of flexion-extension, flexion and extension angle at the adjacent vertebral joint above the fused
vertebra in PLIF group. There is no significant change.
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Table 2. Flexion-extension, flexion, and extension angles at the adjacent vertebral joint above the fused vertebra in PLIF group

in relation with post-operative follow-up period

FEA FA EA
Group
Preop. Early Late Preop. Early Late Preop. Early Late
Ooo 12.5 7.0 8.8 2.5 2.6 5.4 10.0 4.4 3.4
Ooo 16.5 6.0 7.0 2.1 1.0 2.0 14.4 5.0 5.0
Ooo 5.0 4.5 4.8 1.5 4.3 2.0 3.5 0.2 2.8
Ooo 9.5 - 8.5 4.2 - 6.4 - - -
Ooo 7.9 7.0 9.5 3.8 1.0 5.5 4.1 6.0 4.0
Ooo 10.0 7.5 6.0 6.4 6.5 1.2 3.6 1.0 4.8
Ooo 7.0 7.0 11.0 5.2 2.0 3.0 1.8 5.0 8.0
Ooo 7.8 6.5 4.8 5.5 4.5 1.7 2.3 2.0 3.1
M+ SD 9.5+ 3.6 6.5+ 1.0 7.6+ 2.3 3.9+ 1.8 3.0+ 2.1 3.4+ 2.0 57+ 4.7 3.4+ 23 4.4+ 1.8
14 — 14 —
12 - 11.8* 12 -
9.5
10 10
8 7.0 7.6 8
7.8 —— PSF 5.7 —— PSF
6 6 4.4
6.5 —Oo— PLIF —Oo— PLIF
4 L 4 3.4
D\D/D 3.2
2 - 2 - 3.0
2.3
O J O J
Preop. Early Late Preop. Early Late
Fig. 3. Changes of flexion-extension angle at the adjacent ver-  Fig. 5. Changes of extension angle at the adjacent vertebral

tebral joint above the fused vertebra in PSF and PLIF gr-
oups. The flexion-extension angle in the late PSF is signifi-
cantly greater than that in the late PLIFC*O p<0.01 vs. PLIF).

14 —
12 -
10
8.5*
8 -
6 L 5.1 47 —0— PSF
—o— PLIF
4~ o— o 034
3.9
2 - 3.1
O J
Preop. Early Late
Fig. 4. Changes of flexion angle at the adjacent vertebral joint

above the fused vertebra in PSF and PLIF groups. The fl-
exion angle in the late PSF is significantly greater than
that in the late PLIF(*O p<0.01 vs. PLIF).

00 000 000 0000 00 0 00 000 000
PLIFOO OO0 000 O 000 D00 (p<0.01)(Fig. 3).

2. =28 4k

PSFOOO OO 0,00 0 00,000 00 0 00O
0 000 OO0 5.4+ 37, 4.7+ 4.6, 85+ 29000 (Table
1) PLIFOOO 00 0,00 O 00,000 OO0 O OO
00 000 OO0 3.9+ 1.8, 3.1+ 2.1, 3.4+ 200000
(Table 2).
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joint above the fused vertebra in PSF and PLIF groups.
The extension angle shows no significant difference
between two groups.

00 0 000 000 00 000 0000 00 00
0 000 000 000 00O0(Fig. 1, 2). 000 00 O
00 PSFOOOD 0OOOO OO0 OO0 00000 00 O
00 OO0 00 000 000 0000 000 (p<0.05)
(Fig. 1, 6) 00 OO PLIFOOOOD 0OO 00O OO
00 00 00 000 00 00 000 00 000 O
00 000 000 O 000 (Fig. 2, 7).

PSFOOO 00O 0 0 00 0O 00 OO0 OO0 PLIFD
0 000 000 0000 00 O 00 00 000 PLIFD
0 000 000 O 000 000 (p<0.01)(Fig. 4).

3. MM 3t

PSFOOO OO 0,00 0 00,000 000000
O 000 00 3.0+ 21, 23+ 1.6, 32+ 21000 (Table
1) PLIFOOO OO 0,00 0O 00,000 0000
000 000 00 57+ 47,34+ 23,44+ 180000
(Table 2).

00 0O 000 00O 000 PSFO O PLIFO OOO
0 00 00 0000 0OOO00O 00 00 ooooo o
0O 000 OO0 000 000 O ood(Fg. 1, 2,6, 7).
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Fig. é. Pictures of lumbar spine with pedicle screw fixation in neutral(A, D, G), flexion(B, E, H), and extension(C, F, I) positions sho-
wing preoperative L4-5 instability (A, B, C), early postoperative(D, E, F), and late postoperative dynamic views(G, H, I). The
patient underwent pedicle screw fixation at L4-5 level. The flexion angle of L3-4 level is increased significantly in the late
postoperative phase. The postoperative changes of the extension angle of L3-4 level are minimal.
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Fig. 7. Pictures of lumbar spine with posterior lumbar interbody fusion in neutral(A, D, G), flexion(B, E, H), and extension(C, F, I) pos-
itions showing pre-operative L4-5 instability(A, B, C), early postoperative(D, E, F), and late postoperative dynamic views
(G, H, ). The patient underwent posterior lumbar interbody fusion at L4-5 level. The postoperative changes of the flexion
and extension angles of L3-4 level are minimal.
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