Original Article

382

pISSN : 1226-2102, eISSN : 2005-8918

J Korean Orthop Assoc 2013; 48: 382-390 e http://dx.doi.org/10.4055/jkoa.2013.48.5.382 www.jkoa.org

Difference of Fusion Rate in Minimally Invasive Transforaminal
Lumbar Interbody Fusion with Autobone and Hydroxyapatite
according to Mixture Ratio and Amount of Bone Graft

Jae-Sung Yoo, M.D., Sang-Hyuk Min, M.D.~, Sung-Hyun Yoon, M.D., and Jun-Yeul Lee, M.D.

Department of Othopedic Surgery, Dankook University Medical College, Cheonan, Korea

Purpose: The aim of this study is to analyze the fusion rate according to the mixture ratio and the amount of bone graft in minimally

invasive transforaminal lumbar interbody fusion (MI-TLIF).

Materials and Methods: This study included 92 subjects who underwent MI-TLIF. Patients were classified into either group I, in which
patients received transplantation with only autogenous bone, group Il, in which patients received transplantation with hydroxyapatite
mixed with autogenous bone by more than 50%, or group Ill, in which patients received transplantation with hydroxyapatite mixed with
autogenous bone by less than 50%. For analysis of the correlation of amount of bone graft with fusion rate, patients were divided into
group A, having less than 12 ml of bone graft, and group B, having more than 12 ml of bone graft. Visual analogue scale and Oswestry
disability index were used for clinical assessment, and Burkus’ classification method was used for evaluation of bone fusion.

Results: Fusion rates of groups I, II, and Il according to the mixture ratio were 90.9%, 86.5%, and 86.2%, respectively. The fusion rate
increased as the autobone ratio became higher; however, no significant difference was found (p=0.16). The fusion rates were 81.5% and
92.5% in group A and group B, respectively, which were classified according to the volume of bone graft, showing a significant increase in

groups with bone graft volume more than 12 ml (p=0.03).

Conclusion: A significantly high fusion rate was observed when bone graft volume was more than 12 ml in MI-TLIF. More than 12 ml of
bone graft volume is essential for achievement of a satisfactory fusion rate.
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Table 1. Demographic Characteristics
Mixture ratio
Group | (Autobone 100%)

Group I (Autobone=50%)

Group Il (Autobone<50%)

Group A (<12 ml)  Group B (=12 ml)

Patient (n) 11 52

Sex (M:F) 4:7 17:35
Age (y) 56.7 58.6
Follow-up (mo) 18.4 18.7
BMD -0.1 -0.9
BMI 23.9 25.0

29 38 54

14:15 15:23 20:34
55.3 57.4 57.3
18.9 18.1 19.0
-1.0 -1.0 -0.8
241 24.8 25.0

M, male; F, female; BMD, bone matrix density; BMI, body mass index.



Figure 1. (A) Autogenous local bone and hydroxyapatite (5 ml). (B) First, a cage was filled with autogeneous local bone, and interbody space was filled

with the remaining mixture of autogenous local bone and hydroxyapatite.

Table 2. Grades for Assessment of Fusion Status
No motion on flexion-extension

Continuous bony incorporation

New bone formation adjacent to or within

radiographs within and/or around cage the cage and/or fused posterior facet joint
Definitely solid Yes Yes Yes
Possibly solid Yes Yes No
Probably not solid Yes No No
Definitely not solid No No No
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Table 3. Clinical Results according to Mixture Ratio and Volumes

Mixture ratio Volume
Clinical results -value -value
(Autoggﬂl;p1|00%) (Auto%?#epz”w‘%) (Autcﬁ)?#glgo%) . Group A (<12m) Group B G12m)
VAS (back) Preoperation 55 59 6.6 0.14 6.7 5.7 0.10
Postoperation 1.3 19 1.8 0.49 2.1 1.6 0.16
Last follow-up 1.1 0.9 0.7 0.99 0.8 0.9 0.97
VAS (leg)  Preoperation 6.0 6.7 6.1 0.15 6.5 6.1 0.10
Postoperation 1.8 2.0 2.1 0.47 2.0 2.0 0.36
Last follow-up 0.7 1.0 1.0 0.51 1.0 1.0 0.39
ODI Preoperation 235 26.4 25.65 0.12 251 26.2 0.23
Postoperation 11.1 12.8 13.0 0.34 11.6 13.0 0.31
Last follow-up 8.3 9.9 9.1 0.35 9.1 8.4 0.22

VAS, visual analogue scale; ODI, Oswetry disability index.

Figure 2. Radiograph and computed tomography of a case of definitely solid fusion (Grade I). (A) No motion on flexion-extension radiographs. (B)
Continuous bony incorporation within and around the cage and new bone formation adjacent to the cage.
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Figure 3. Radiograph and computed tomography of a case that was probably not solid fusion (Grade Ill). (A) No motion on flexion-extension
radiographs. (B) Non continuous bony incorporation within and around the cage and new bone formation adjacent to the cage.

Table 4. Radiographic Fusion Status among Three Subgroups (I, Il, Ill) (Mixture Ratio)

Group | (Autobone 100%)

Patient (n) 11
Union (n) 10
Nonunion (n) 1
Average of bone graft volume (ml) 12.9
Fusion rate (%) 90.9

Group I (Autobone=50%) Group Il (Autobone<50%)

52 29
45 25
7 4
12,5 12.8
86.5 86.2

Table 5. Radiographic Fusion status between Two Groups (A, B)
(Volumes)

Group A (<12 ml) Group B (=12 ml)
Patient (n) 38 54
Union (n) 31 49
Nonunion (n) 7 5
Fusion rate (%) 81.5 925
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Table 6. Clinical Results according to Union

Union Nonunion p-value
Number of patients 80 12
VAS (back) of last follow-up 0.7 1.7 0.03
VAS (leg) of last follow-up 0.9 0.6 0.28
ODI of last follow-up 8.9 6.9 0.34

VAS, visual analogue scale; ODI, Oswetry disability index.
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