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[Abstract] Objectives: To quantitatively observe the interbody fusion with local autogenous bone(LAB) har-
vested from unilateral interlaminar fenestration(UIF) in posterior lumbar interbody fusion(PLIF) and its feasi-
bility. Methods: From January 2011 to December 2012, 107 patients underwent PLIF only using LAB+one
cage and internal fixation with pedicle screw by the fenestration method designed by our team at 14/5 and/or
L5/S1 of lumbar disc degenerative diseases(DDD). There were 52 males and 55 females with an average age
of 52.849.0 years(range, 26-75 years) and with a mean medical history of 69.9+70.7 months(range, 6-240
months). A UIF was looked upon as one fenestration unit. The mass and volume of LAB from UIF were
measured by analytical balance and Sml disposal sterile syringe after LAB was made into the granular of di-
ameter of 2-3mm. The heights of cages used intraoperatively were recorded. The area of endplate(Se) and the
contact area(Sc) between the cartilaginous endplate and LAB+cage at every intervertebral space were measured
and calculated by PACS of CT workstation after operation. The fusion status was estimated by three dimen-
sional CT (3D-CT) and the JOA scores of preoperation and postoperation were compared at 3, 6, 12, 24

months postoperatively. Results: 113 segments of 107 patients were successfully operated. The mass and vol-
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ume of LAB from UIF showed no significant differences at age, gender, segment and type of DDD(P>0.05),
and the same result existed about the Se and height of interbody space in [4/5 or L5S1 segments (P>0.05).
The mean mass and volume of LAB were 3.7+0.3g(range, 2.8—4.4g) and 3.1£0.3cm’(range,2.6-4.2cm®) from
UIF. The packing ratio(PR) of intervertebral space with LAB+one cage was 38%. The volume and mass of
LAB of 2.5cm® and 3.0g were need to reach 30% PR in the operated intervertebral space. 94 cases(98 seg-
ments) were followed up for a mean of 24.3+5.9months(range, 24-28 months) postoperatively. The average im-
provement rate of JOA score was (83.5£7.7)%(range, 65%—-100%), and the fusion rate was 97.9% in the end.
No loosening and breakage of instrument and the subsidence of cage were noted. Conclusions: The local au-
togenous bone harvested from unilateral interlamiar enlarged fenestration is more than 2.5c¢m’ that can provide
enough bone for lumbar interbody fusion combined with one cage in PLIF. The relevant complications of oth-
er bone graft substitutes will be avoided and the expense can be saved simultaneously.

[Key words] Posterior lumbar interbody fusion; Local autogenous bone; Bone graft; Quantization; Unilateral
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Figure 1 Illustration shows windowing ambit for nerve decompression Figure 2 a 2-3mm grain of local autogenous

bone(LAB) harvested from unilateral interlaminar fenestration and supporting cage prepared for insert b Measure the vol-

ume of LAB in 5ml disposal sterile syringe
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Table 1 Statistics of the mass and volume of local

autogenous bone available at unilateral interlaminar

fenestration
JoT 4 (g) AR (em?)
n Mass Volume
E Age
<50 % 49 3.840.3 3.1:0.4
<50 years (2.8~44)  (2.6-43)
=50 % sg 3.7+0.3 3203
=50 years (3.0~4.7)  (27~42)
P45 Gender
U 52 3.840.3 32404
Male (2.8~47)  (2.7~43)
4 55 3.7+0.3 3.1x0.3
Female (2.8~4.1)  (2.6~4.1)
JEHER B PEBEAN Type of DDD
IR 6] 2 5 Y A 31 3.840.3 32403
LDH (2.8~44)  (2.6~3.6)
I 5 e 78 A 25 3.7+0.2 3.1x0.3
1SS (3.0~4.4)  (2.7~3.6)
TR A 2 R 13 3.7+0.4 3.1x0.4
LDI (2.8~4.7)  (2.6~43)
e ) 25 Y58 1 3 3.8+0.4 3.120.2
DLBP (2.9~43)  (2.6-3.5)
7 Bt Segment
3.7+0.3 3.1x0.3
L4/5 62 (28~45)  (28~42)
3.7+0.2 3.120.4
L5/81 sl (28~47)  (26~43)
5 Side
2 AMAE A [8] I £ 65 3.7+0.4 3.1+0.4
Left UIF (2.9~47)  (2.6~4.1)
A WA A 1] FF 7 57 3.7+0.3 3.120.3
Right UIF (2.8~4.5)  (2.6-43)

Note: DDD, lumbar disc degenerative diseases; LDH, lumbar
disc herniation; LSS, lumbar spinal stenosis; LDI, lumbar de-

generative instability; DLBP, discogenic lower back pain

*2 RBEHAMBEEEM cage 7E L4/5 1 L5/S1 B METET X

Table 2 The packing ratio of local autogenous bone and one + one cage at 14/5 and 15S1 segments

e i g L . 25 9 AN T A
T s ooy PERTBBIREAI e A oy coee TERBIR g 0
Segment Se(mm?) CaoeSb(rr;r\nz) Sce(mm?) Sch(mm?) Packing ratio(%)
L4/5(n=59) 1368+78.3(973~1634)  521+41.9(431~654) 200 68 38+4.4(33~51)
L5/S1(n=50) 1387£69.2(984~1705)  515+43.2(419~643) 200 68 38+4.3(30~51)

Note: Se, the area of endplate; Sh, the area of grain bone and cage in the intervertebral space; Sce, cross section area of the cage;

Sch, the hollow area of the cage
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Table 3 The minimus local autogenous bone mass and volume of 30% packing ratio of different segment and interbody height

8mm (n=20) 10mm (n=63) 12mm (n=30)

L4/5 L5/S1 L4/5 L5/S1 L4/5 L5/S1

Fe/D it (g) 2.8+0.3(2.4~3.4) 2.9+0.1(2.4~3.3) 2.9+0.2(2.5~3.5) 2.9+0.3(2.4~34) 2.9+0.4(2.8~3.6) 3.0+0.3(2.7~3.9)

Mmin

MR (em?) 2.4+0.1(2.1~2.9) 2.3+0.2(2.0~2.8) 2.4£0.2(2.1~3.0) 2.4+0.3(2.1~2.9) 2.6+0.2(2.4~3.1) 2.5+0.2(2.3~34)

Vmin

TE : Mmin , 76 AN [ i ] 125 B2 325 31 3094 ] 2058 3 BT 85 11 44 BB B /N BT Ak 5 Vimin, 76 A () f ] 325 22 325 310 309% Ak ] 20 58 5 i 05 1 1A b fie
INAER
Note: Mmin, minimal local autogenous bone(LAB) mass of 30% interbody space packing at different interbody height; Vmin, minimal

LAB volume of 30% interbody space packing at different interbody height

B3 BEI,66%,14/5 BAPER M B a ARHT MRI K10 5753 LA/S HE 5L 2 A HEE B b R AT MRI &
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cage TTHEMRBIE B 1 00 e f ARJF 2 4E/KF- M AJOIRT CT 75 A8 7 il & R4

Figure 3 A male patient of 66 years old received posterior lumbar interbody fusion only using local autogenous bone
with one supporting cage and internal fixation by left interlaminar fenestration due to lumbar degenerative instability with
spinal stenosis of 14/5 a Preoperative horizontal MRI shows lumbar disc herniation and stenosis of 14/5 b Preoperative
sagittal MRI shows degenerative lumbar disc of 14/5 complicated with instability and stenosis ¢, d The interbody insert-
ed supporting cage and grafted local autogenous bone harvested from left interlaminar fenestration in PLIF are showed by

CT scan at one week post—operation e, f A good interbody fusion from CT scan at 2 years after operation
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