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Comparison of Monosegment Instrumented Posterior Lumbar Interbody
Fusion with and without a Metal Cage in Degenerative Spine

Jin-Hwan Kim, M D, Sung-Soo Kim, M D* Jung-Hoon Kim, M D_ and Byung-Jik Kim, M_D_Jr

Department of Orthopaedic Surgery, Inje University Ilsan Paik Hospital, Goyang, Seoul Spine Institute,
Inje Univeristy Sanggye Paik Hospital*, Seoul, Department of Orthopaedic Surgery,
College of Medicine, Dongguk University f, Goyang, Korea

Purpose: To compare the radiological and clinical results of a local bone graft with those of a single
cage in monosegement instrumented posterior lumbar interbody fusion (PLIF) for a spinal stenosis or
low-grade spondylolisthesis at the L4-5 level.

Materials and Methods: Eighteen patients underwent PLIF using a local bone block and a chip bone
without a cage (no-cage group) and 24 patients underwent PLIF using a local bone graft with a single
non-threaded metal cage (cage group). All the patients were followed up for a minimum of 2 years. The
disc space height, disc lordosis, bone union and clinical results according to Lin’s criteria of both groups
were reviewed and compared retrospectively.

Results: The disc space heights of the no-cage and cage groups increased by 27% and 44% at the
immediate postoperative and 12% and 27% at the latest follow-up, respectively. The cage group showed
significantly better restoration of the disc space height (p<0.05). There was a significant loss of restored
disc space height in both groups at the postoperative 3 month follow-up (p<0.05). The disc lordosis
increased by 4.0° in the no-cage group and decreased by 3.8° in the cage group at the latest follow-up.
In the cage group, the loss of disc lordosis during the follow-up showed a positive correlation with the
loss of the anterior disc (r=0.70, p<0.001) and a negative correlation with the initial restoration rate of
the disc space height (r=—0.47, p=0.02). The union rate was 83% in the no-cage group and 96% in
the cage group without a significant difference (p>0.05). Clinical satisfactory results were obtained in
72% of the no-cage group and 84% of the cage group without a significant difference (p>0.05).
Conclusion: Both groups had a significant loss of restored disc space height 3 months after surgery.
PLIF using a cage showed better restoration of the disc space height but there was significant loss of
disc lordosis during the follow-up. A cage with sufficient height is recommended for restoring the disc
space as well as preventing a loss of disc lordosis.

Key Words: Degenerative lumbar disease, Posterior lumbar interbody fusion, Local bone, Chip bone, Cage
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Table 1. Demographic Data of the No-cage and Cage Groups

No-cage group Cage group
(n=18) (n=24)
M:F 6:12 8:16
Age (year) 589 (436-686) 552 (349-675)
Follow-up (month) 46.4 (33-67) 27.7 (24-36)
Diagnosis
Spinal stenosis 4 cases 7 cases
Spondylolisthesis 14 cases 17 cases

SHolth, Al 717 &4 2470l 2% 6THE =2 3
o 35. 771 Lol qitt. 2002 9 o] Hof =&o] A3
A I AT e cages ARHESHA] YAl 4
ZZEo|y =4 FY 2, 200249 99 o] Fof AlgyE i
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189E no—cageT o2, cages AHE5}o] &3 249
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o2} 16010 AH2 Bt 55.241(34.9-67.54)0]
qow Al 717+ Bt 27.7714(24-36719) 0| Tk
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Fig. 1. The method for measuring the disc height, (A) The anteroposterior disc height [([D+D')/2] was calculated using the mean value
of D and D', D was defined as the shortest distance between the anterior border of the lower end plate and a line bisecting the upper
end plate, D' was defined as the shortest distance between the posterior border of the upper end plate and a line bisecting the lower
end plate, (B) The mid-disc height (D) was defined as the shortest distance between the center of a line bisecting the lower end plate

and the line bisecting the upper end plate.
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Table 2. Lin's Criteria

Criteria Definition
Excellent  Complete recovery, resumption of normal activity,
no medication
Good Return to work, occasional mild analgesics, enjoy
of work or recreation activities
Fair Work with discomfort, occasional medication,
improvement after surgery
Poor Medication in dependency, unable to return to
work, no improvement after surgery
4 1
< A no—cagev2] A+ F7H 1142 10.0£2.7
mm, #7370 742 9.842,8 mm, 7 ARk
2 2.9+4.8, B8 AUzt 135+5.00190H, &
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& % Aolo] Mo Folgt Aol goirkp>
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Table 3. Anteroposterior Disc and Mid-Disc Height and Disc Lordosis before and after Surgery

No-cage group Cage group
Preoperative IMPO* PO am* Final Preoperative IMPO* PO am* Final ™

Anteroposterior disc

Height (mm) 100+£27 123428 112427 107424 113+25 155+19 138+18 135+16

Correction’® 26.6% 14.5% 115% 43.7% 28.4% 27 3%

Loc' 12.1% 15.0% 15.3% 16.4%
Mid-disc

Height (mm) 98+28 123+29 111+25 107+24 110£23 153+17 135+16 133+17

Correction® 28 6% 16.2% 14.7% 44.3% 27 8% 27 9%

Loc' 12.3% 13.9% 16.5% 16.4%
Disc lordosis

Angle (°) 29+48 67+39 62+42 6.9+4.4 6.1+57 81447 56+48 23+31

Correction® 38° 33° 40° 23° —05° -38°

Loc' 04° —02° 26° 58°

*IMPO, immediate postoperative follow-up; PO 3M, follow-up at 3 months after surgery; TFmaI final follow-up; * Correction, correctior
rate or degree compared with the preoperative state, ‘LOC loss of correction during the follow—up after surgery.

AP disc 10.4mm AP disc 13. 1mrmx
Mid-disc 10.7mm b\ Mid-disc 14.6mn
Disc lordosis 2.9° Disc lordosis 9°

AP disc 10.9mm
Mid-disc 12.5mm'
Disc lordosis 8.6°

Fig. 2. The lateral radiographs of a sixty-six-year-old male patient suffering from spinal stenosis with disc herniation at L4-5. He was
treated with posterior pedicle screw fixation and posterior lumbar interbody fusion using a local bone graft without a cage, (A) The
preoperative lateral radiograph showed a disc height of 10.4 mm and disc lordosis of 2.9° at L4-5, (B) The disc height and lordosis

improved to 13,1 mm and 9.0° after surgery, respectively. (C) The anteroposterior disc and mid-disc height decreased to 10.9 mm

and 12,5 mm, respectively. and disc lordosis decreased slightly to 8.6° at 3 months after surgery. (D) The anteroposterior disc and
mid-disc height decreased to 10.4 mm and 10.7 mm, respectively and the disc lordosis decreased to 7.7° at the latest follow-up, Solid

bon union was obtained,
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W3to] Hat 15,3%2 16,5%2] A4S BHYon ZE zFo] 7t Y tHp>0.05, Table 3).
2N AE & A i8] Fit 27.3%9F 27.9%2] F7H= Cagewt?] 7t ANHZEe = & 2|50 Bt 2,3°9]

2ol g Aot vlalste] £ SR B Bt 16.4%  $7FE EIoU e SEole & A ¥ Bt 0.5°9

o] 24o] QIGItHTable 3). o] & A & A%t p& HAE, AT FAAE & A b Bt 3.87 Ay

INE] A b 2H wlael F3k S0 7HA v AH(Table 3). o] &9 & A9} =& 370 Afolet

woA 7 P AL FAKCE Ot AolE B INY AT FA] Aole] b Ak FA14

A(p<0.000D), & 3MLH HF FA A= A4 SR eIzt Zol7} 310l(p<0.0001, p=0.0005) &

S 2 o3 Aot Yt (p>0.05). No—cagew ¥ vf % F7hd S0 AWk 4] 717 54 FolshA &
o

W R BYE 2700 ol % MY ol fejat A o)A A 71§ BYd A =k 714
A 24 ATHFig, 3). o] ZA AE(3.7+3.2 mm)7F T 2740 kA AE
& 45, £a 1Y 9 HF FAY AP 4 (0.3+1.9 mm)¥c} FosiA ©f & ZOo & APtk
WA} 70 20 HAE T 3 Afolofl 203 Zojzk (p<0.0001)= AFATH GAISHGIT, of ol A 7%t
101(p<0.001) cagew ol no—cagetel HIste] 37k Fof WHAYSE F7b Huhz AL A 717 9] A
o] 7HAo] e Tof fofstA Wtk e YT F0E AT g A WA (r=0.70, p<0.001)F
2F FAOIA BUE Ay 9 S 0 A & BHYA a8 S A5 200 1149 Bde (5l
A AEE T Aol olgt Aozt it p>0.05). 1 /& A 0 1A x100) 3 2] A
Alr=—0.47, p=0.02)& EAAT, dAFo|t} 4] 7|7t
2. bt gl B2 MOz 9] S 7 AATRE oJ)QlE AT BAE EolR|
No—cagewt®| 370 A2 =& 290 B 38 $¥9th(p>0.05).
o] Z71H8 Y1 & 3 Yole & A dib] g 3.8 S AR 8 A5 28 L] F I AL
O] I7VE, FF FAoME & A div] B 4.07F 27 o Kefgh Aol AWK p>0.05) HE FAAE
9t} & 25 & IRY Afo] 18 & IHE $-9J3F 2}o]7} 9)o}(p=0,0003) no—cagexo] T & 3=
I} 2F A Aol 7 AL FAMoRE fojgt Zh AvthE HYA, cagedS & HETH 23] o3}

AP disc 12.5mm AP di 2mm AP disc 14. 7mm
Mid-disc 12. 1mre - Mid-di : Y id-di 2mm Mid-disc 13.9mm
Disc lordosis 8.2° £ Disc lordosis 9.5° Disc lordosis 5.5

Fig. 3. The lateral radiographs of a fifty-five year old female patient with spinal stenosis at L4-5, She was treated with posterior pedicle
screw fixation and posterior lumbar interbody fusion using a local bone graft with a cage. (A) The preoperative lateral radiograph showed
an anteroposterior disc height of 12.5 mm, mid-disc height of 12,1 mm and disc lordosis of 8.2° at L4-5. (B) The anteroposterior disc
height, mid-disc height and disc lordosis improved to 17.2 mm, 16.9 mm and 11.2° after surgery, respectively. (C) The anteroposterior
disc height, mid-disc height and disc lordosis decreased to 14.7 mm, 142 mm and 9.5° at 3 months after surgery, respectively. (D)
The anteroposterior disc height, mid-disc height and disc lordosis decreased to 142 mm, 13.9 mm and 55° at the latest follow-up,
respectively. Solid bone union was obtained,
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Table 4. Radiological Union and Clinical Results according to
Lin's Criteria

No-cage group Cage group

Radiological criteria

Union 15 (83%) 23 (96%)

Nonunion 3 (17%) 1 (4%)
Lin's criteria

Excellent 4 (22%) 9 (38%)

Good 9 (50%) 11 (46%)

Fair 4 (22%) 4 (17%)

Poor 1 (6%) 0 (0%)
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