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ABSTRACT

A randomized controlled trial in posterolateral fusion in forty spondylolisthetic patients was
performed to compare fusion rate between bone marrow aspirate mixed local bone and autologous
iliac crest bone graft. All patients were operated by single orthopaedic surgeon with the same
technique and instrument. Fusion rates were evaluated by an independent doctor at 12" month
post operation by plain radiographs. Devided all patients to be two groups continuously. The first
group (20 patients) used bone marrow aspirate mixed local bone but the second group (20 patients)
used autologous iliac crest bone graft in posterolateral fusion procedure. Fusion rate in the first
group was 85% (17 in 20 patients) and 90% (18 in 20 patients) in the second group but
no statistically significant difference (p > 0.05). The first group had no complication but three
patients in the second group had donor harvest site morbidities (1 pain and 2 fractures) but
no statistically significant difference (p > 0.05). Donor site pain was disappeared after 3 months
later and iliac crest fractures in two patients did not affect activities daily living. Finally,
posterolateral fusion in spondylolisthetic patients could achieved by bone marrow aspirate mixed

local bone comparable to autologous iliac crest bone graft.
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INTRODUCTION

The gold standard in bone grafting for instrumented posterolateral lumbar fusion
is autologous bone harvested from the iliac crest. Autologous bone provides an osteoconductive
matrix, osteoinductive factors, and is rich in bone marrow which contains the osteoprogenitor
cells necessary for bone formation. However, harvestion of iliac crest bone is associated
with varying rates of postoperative pain and morbidity (4 — 33%).%* High rates of solid fusion
have been reported in the literature for instrumented posterolateral lumbar fusion with iliac crest
bone graft. With recent advances in biologic technologies, spine surgeons are considering
the necessity of donor graft site morbidity (pain and fracture ).

1(1)

Heary et al.” reported 34% incidence of persistent iliac crest donor site pain (31% was

mild degree and 3% was unacceptable pain) as same as Fernyhough et al.” reported 29%

1% documented an incidence of 17% for patients

incidence of posterior iliac crest pain. Sawin et a
who required narcotics as a result of iliac graft procurement. Hu et al.®’ reported 7% incidence
of fracture at iliac crest graft harvest site.

To reduce donor site morbidity, bone graft substitutes were used for spinal fusion. Kurica
et al.' reported good result of fusion by used resorbable porous ceramic mixed autologous growth
factor but Tay et al.” used collagen hydroxyapatide matrix combined with bone marrow,
it produced fusion rates that were comparable with autologdus bone graft. Allograft, the primary
alternative to autograft, is a poor choice as an onlay graft in posterolateral lumber fusion
due to its limited inductive properties and infective risk.

In generally, decompressive laminectomy procedure could had local autologous bone,
derived from spinous process and lamina but it has not shown to contain the same osteogenic
potential as iliac crest bone. So in author study, bone marrow was aspirated from iliac crest
to increase osteogenic potential and mixed local bone compare to standard technique which used

autologous iliac crest bone graft in posterolateral fusion in spondylolisthetic patients.

o = o = =
dUuneas U7 e adufl o wnsAN - Aquisy beca



' bone marrow was sucked out.

jfor two levels fusion. The first group, 15 ml of
;bone marrow was aspirated from right iliac
crest and mixed with 20 — 25 cm.® of local
' bone (from spinous processes and laminas)
;and placed at bilateral of the facet joints for
jtwo levels posterolateral fusion (figure 1, 2
iand 3). The second group, autologous iliac

crest bone graft was harvested from right

‘no connected to continuous suction machine

until completely wound closure to prevent

|

PATIENTS AND METHODS

This study was approved by the Lampang Hospital Research Committee. Forty consecutive
jpatients indicated for two levels instrumented posterolateral fusion were -enrolled in this study.
3Primary diagnosis was spondylolisthesis and spinal stenosis. All patients were operated by single
orthopaedic surgeon with the same technique and same brand of pedicular screw system. Devided
iall patients into two groups by 1:1 ratio (simple random). The first group (20 patients),
bone marrow was aspirated from iliac crest for 15 ml and mixed local bone 20 - 25 cm’®
%(figure 1, 2 and 3) and the second group (20 patients), autologous iliac crest bone graft
iwas harvested for posterolateral fusion. The surgeon has evaluated about donor site fracture in the
second group. All patients were assessed for donor site pain on the day of discharge from
the hospital and followed up at, 3" 6™ and 12" month after operation to continuous assessment
of morbidities by clinical. Solid fusion assessment was done by an independent doctor at Ja

‘month post operation by plain radiographs (anteroposterior and lateral flexion — extension views).
i

'SURGICAL TECHNIQUES

A midline incision was made and
‘decompressive laminectomy was performed
;after two levels transpedicular screws fixation
(6 screws and 2 rods). Bilateral hemifacetectomies

‘and decortical transverse processes were done

Figure 1 : The bone marrow was aspirated from right iliac crest.

iliac crest and placed at the same position.

Radivac drainage tube was placed but

Figure 2 : The local bone graft from spinous processes and

laminas was measured in the syringe.
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DATA COLLECTION

1. Age and operative position.

9. Solid fusion at 12" month
postoperation was assessed by plain
radiographs in anteroposterior and lateral
flexion - extension views by an independent
doctor.

3. Donor site pain was evaluated

by surgeon on discharge’s day, 3%, 6% and

12" month after operation.
4. Tliac crest fracture was evaluated Figure 3 : The local bone was mixed with bone marrow

; 7 d d fi ion.
mtraqperatwely by surgeon. and prepared for poste_rol?_.teral fusion

5. Statistic analysis was performed
by using X* test. Statistically significant

difference was defined as p < 0.05 .

RESULTS ( Table 1 and 2 )

A total of 40 patients who underwent two levels decompressive laminectomy and posterior
' instrumentation, of whom 27 were approached at L s and 13 at L ks S, position. All
patients were devided into two groups (20 patients each group). The mean age was 55.1 years
(range, 38 — 71 yr) in first group and 57.5 years (range, 40 — 68 yr) in second group. Twelve
months period follow up for solid fusion was assessed by an independent doctor by plain
radiographs (anteroposterior and lateral flexion — extension views). A “solid fusion” necessitated
1o motion on lateral flexion and extension radiographs and no loss of fixation. In first group
“solid fusion” was indentified in 17/20 patients (85%) and 18/20 patients (90%) in second
group but no statistically significant difference between two groups (p > 0.05 ). No iliac crest
pain and fracture were occured in first group but one iliac crest pain and two iliac crest fractures
were occurred in second group. Donor site pain was disappeared after 3 months later and iliac
crest fractures in two patients did not affect activities daily living. There was no statistically

significant difference in morbidities (pain and fracture) between two groups (p > 0.05).
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TABLE 1. Demographic data of paiienis in both groups.

- e 1 f‘ group (n=20) L "group (n=20) ' p value
Age (mean + SD) year 55.1+104 575 +92 0.898
Position L o 14 13 1.000
Position L4 ; Sl 6 7. 1.000

TABLE 2. Incidence of solid fusion and morbidities among two groups.

1* Group N (%) 2" Group N (%) p value
Solid fusion 17 (85) 18 (90) 1.000
Iliac crest pain 0 1 (5 1.000
(on discharge's day)
Iliac crest fracture 0 2 (10) 0.487
Total morbidities 0 35@@5) 0.231

DISCUSSION

The iliac crest is the most frequently selected site for procurement of autologous bone
for the purpose of promoting spinal fusions®. Fusion rates obtained with autologous bone are
superior and has become standard, compared with alternative graft materials®”. The higher fusion
rates achieved with the use of autologous bone are the result of its osteoinductive and
osteoconductive properties.” The histocompatible and nonimmunogenic features of autologous bone
provide additional advantages over allografts for application in spinal surgery. Potential
disadvantages of autologous bone graft use include increased operative time, increased blood loss
and donor site morbidities.”” Major complications of iliac bone grafting are uncommon and include
superior gluteal artery injury, deep wound infections, donor site visceral herniation, meralgia
paresthetica and pelvic instability or fracture,®

The incidence of iliac crest donor site pain varies widely in the literature and despite
the common practice of iliac bone graft harvestion, the true incidence of persistent iliac crest
donor site pain remains unknown. Schnee et al.® and Younger and Chapman® determined iliac
crest  donor site pain to be present in 2.8% and 2.5% of cases, respectively. Sawin et al.”’
dacumented an incidence of 17 % for patients who required narcotics as a result of iliac graft
procurement. Fernyhough et al.®’ reported a 29% incidence of posterior iliac crest pain. Goulet et al."”

documented overall incidences of donor site pain of 37% at 6 months and 18% at 2 years.

A0S U ee aUufl o un9new - fquiey weea




This study described a randomized controlled trial of 40 patients with decompressive
laminectomy and posterior instrumentation and posterolateral fusion in spodylolisthesis with spinal
stenosis patients to compare solid fusion between bone marrow aspirate mixed local bone
(studied group) and autologous iliac crest bone graft (controlled group). Studied group had two
broken| rods and one no solid fusion patients. Controlled group had one broken rod and one
no solid fusion patients. But there was no statistically significant difference in solid fusion between
two groups utilizing plain radiographs (anteroposterior and lateral flexion ~ extension views) at 12"
month postoperation. This study shows the potential use of bone marrow aspirate mixed local
bone graft that is comparable to autologous iliac crest bone graft for instrumented posterolateral
fusion at two levels. Local bone is mainly osteoconductive and bone marrow is osteoinductive
agent when mixed together can produced high fusion rates comparable with those produced
by autologous iliac crest bone graft. In controlled group, a patient still had donor site pain
on discharge’s day from the hospital but disappeared within 8 months later and two patients
had intraoperative iliac crest fractures but did not affect activities daily living. Preliminary results
may indicate less pain and fracture at the aspiration site compared to the iliac crest harvest site

but no  statistically significant difference.

CONCLUSIONS
Bone marrow aspirate mixed local bone could produced high fusion rates that is comparable
to autologous iliac crest bone graft for instrumented posterolateral fusion two levels

in spondylolisthesis and spinal canal stenosis patients .
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