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Abstract
Background: Spinal fusion is one of most frequent employed procedures for treating various spinal morbidities.
Pseudarthrosis remains a significant complication despite the use of hardware for mechanical stability. The type and
proper placement of the bone graft have a fundamental role in achieving solid union. The ideal bone graft material
should provide osteogenicity, osteoinductivity and osteoconductivity, an optimal biological reaction and no risk of
transmission of diseases.
Methods: We describe a new technique of bone grafting in two patients who suffered from spinal stenosis. Local
bone graft which obtained during decompression of the spine was mixed with bone marrow harvested from the posterior
iliac crest. The mixture was wrapped in surgicel (Ethicon, Johnson & Johnson Medical Ltd, Somerville, NJ, USA) and
given a cylindrical shape. Finally, the handmade cylinders were placed laterally to the rod of the instrumentation, onto
the decorticated transverse processes.
Results: The patients were followed radiographically every three months. The x-rays verified proper placement
of the graft onto the transverse processes in both patients. Solid fusion was reported in both sides of the first patient
at three months and at six months for the second. At one year postoperatively, fusion status was still graded solid.
Conclusion: The aforementioned technique uses the advantages of a bone auto graft which has been enhanced
by bone marrow components, avoiding donor site morbidity. Using surgicel (Ethicon, Johnson & Johnson Medical Ltd,
Somerville, NJ, USA) we can adapt the graft to the desired size and shape and finally place it with accuracy onto the
decorticated transverse processes. This is a promising technique concerning solid fusion and complications; however,
it is a pilot study and needs more time and patients to obtain safe results.
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Introduction
Spinal fusion is one of most frequent employed procedures for
treating various morbidities such as deformity, trauma and degenerative
disc disease with instability.
The biological processes in bone regeneration in spinal fusion
procedures require tree critical elements: an osteogenic potential
that is capable of directly providing cells to the newly forming
bone, osteoinductive factors that are able to cause the osteoblastic
differentiation of osteoprogenitor stem cells, and osteoconductive
scaffold that facilitates neovascularization and supports the in growth
of bone. Furthermore, low-strain mechanical environment must
be consistently maintained for the duration of the healing response.
Union is achieved when this cellular osteogenic response incorporates
and replaces grafted bone with a new matrix that is mechanically rigid
in relation to the host bone. The ideal bone graft material possesses all
of these three properties along with an optimal biological reaction and
without a risk of transmission of diseases.
Iliac crest autograft has been used for many years to achieve lumbar
fusion [1-4]. The most frequent complications following fusion surgery
are pseudarthrosis and donor site morbidity. Despite the use of rigid
instrumentation, the rate of pseudarthrosis remains significant with
iliac crest autograft [4-7]. Furthermore donor site problems, including
pain, paresthesias, hematoma and infection, have been reported in up
to 50% of patients in some series [8-10].
The use of local autograft as an alternative in lumbar fusion surgery
has been evaluated. It achieves a similar fusion rate in 1-level fusion
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with less morbidity compared to iliac crest. However, it seems that
when multiple segments are fused, local bone grafting showed inferior
results in fusion compared to iliac crest bone [11].
Major concern in posterolateral fusion still remains the carrier of
the bone graft, which should have structural integrity, allowing it to
resist compression from the surrounding paraspinal musculature and
maintain a space where the posterolateral fusion can form [12-17].
Surgicel (Ethicon, Johnson & Johnson Medical Ltd, Somerville, NJ,
USA) is an oxidized cellulose polymer made fabric used for haemostasis
in various surgeries, including spinal surgery. Recently, animal
studies proposed a potential role of oxidized cellulose in new tissue
regeneration [18]. Additionally, diced bone grafts wrapped in oxidized
cellulose have proven useful in craniomaxillofacial region surgeries, as
they combine the advantages of easier adaptation and molding [19].
We describe the details of a surgical technique where we used
surgicel (Ethicon, Johnson & Johnson Medical Ltd, Somerville, NJ,
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USA) to wrap the diced local autograft, which had been previously
mixed with bone marrow (4 cc), and place it in the desired position
over the transverse processes during instrumented posterolateral fusion
of the lumbar spine. We report our primary results in two patients, a
67 and a 68 year old female and male respectively, with instrumented
posterolateral fusion for degenerative lumbar spinal stenosis.

Materials and Methods
Case 1
A 67 year old female (S.M.) presented in our outpatient clinic
complaining of severe pain to her lower back, continuous for
approximately two months and claudication during a walking
distance over 200 meters. She had a five year clinical history of lower
back pain and she was diagnosed with disk degeneration and grade I
spondylolisthesis of L4-L5. Within the last two months she visited the
emergency department twice, and she was treated with a combination
of anti-inflammatory and muscle relaxant drugs with no relief. She was
advised to perform a magnetic resonance imaging (MRI) scan to her
lumbar spine, and she was diagnosed with degenerative lumbar spinal
stenosis and grade I spondylolisthesis of L4-L5 spine. An instrumented
posterolateral fusion and decompression of the lumbar spine from L3
to L5 level was performed.

study. Fusion grade was defined as solid fusion, indefinite and nonunion based on evidence from plain radiographs.
Fusion was reported as solid in both sides of the first patient at three
months postoperatively. Fusion in the second patient was considered
as indefinite at three months (Figure 3A & 3B). However, at six months
postoperatively there was evidence of solid fusion in both patients.
At one year after surgery, fusion status was still graded solid in both
patients.

Discussion
Obtaining a solid arthrodesis is the main objective in lumbar
surgical procedures. Successful fusion depends on a number of
surgical and host factors including the selection of a bone graft or bone
graft substitute with adequate osteoconductive and osteoinductive
properties.
Spine surgeons use instrumentation to maintain low-strain
mechanical environment for the duration of the healing response. Iliac
crest bone graft remains the standard to which bone graft substitutes
and bone graft enhancers are compared, combining osteogenic,
osteoinductive and osteoconductive properties. Nevertheless, published
fusion rates for posterolateral fusion using iliac crest bone graft vary

Case 2
A 68 year old male (M. B), had a previous history of 11 years lower
back pain associated with intermittent sciatica pain and claudication.
Lately, the patient suffered from increasing numbness in both legs and
feet. At clinical examination he was found having impaired reflexes and
associated weakness to both legs. A recent electromyogram showed
impaired chronic function of L4 and L5 root. Radiographic and MRI
scans confirmed the diagnosis of degenerative lumbar spinal stenosis
and scoliosis with a left lumbar scoliotic curve of 20 degrees. Wide
decompression from L2 to L5 level, instrumented posterolateral fusion
from L1 to L5 and correction of the scoliotic curve was performed.

Surgical technique
The local autograft used for grafting was obtained during
decompression of the spine. The cephalad and caudal spinous processes
were totally ambulated and a wide decompression of the preoperatively
marked levels was performed. The harvested pieces of the resected
spinous processes, lamina, medial facet and part of the lateral facet as
well as osteophytic projections were then cleaned of all soft tissues and
bone bits were diced in to small pieces of maximum diameter of 5mm
with the usage of a small roger.

Figure 1: Autologous local bone graft pieces mixed with bone marrow. It has
been given a cylindrical shape to fit accurately onto the transverse processes.

The autologous local bone graft pieces were mixed with bone
marrow (4 cc) harvested with a syringe from the posterior iliac crest
and given a cylindrical shape sized 9 × 2 cm (Figure 1). Then they
were wrapped in Surgicel (Ethicon, Johnson & Johnson Medical Ltd,
Somerville, NJ, USA) original gauze, which was previously cut in
dimensions of 10.16 X 10.16 cm The two edges of the surgicel were tied
with an absorbing synthetic suture Vicryl Rapide 3-0, FS-2 (Ethicon,
Johnson & Johnson Medical Ltd, Somerville, NJ, USA) (Figure 2).
Finally, the two handmade cylinders were placed laterally to the rod of
the instrumentation, onto the decorticated transverse processes.

Results
The assessment of fusion was conducted radiographically every 3
months for the first year. Fusion was evaluated by two independent
spinal surgeons who where blinded to each other and blinded to the
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Figure 2: Autologous local bone graft pieces wrapped in Surgicel. Adaptation
and molding of local bone graft is very easy.

Volume 1 • Issue 1 • 1000102

Citation: Ioannis GD, Athanasios K, Aggelos PN, Charalambos M, Khaled AQ, et al. (2012) Bone Graft Wrapping with Cellulose Polymer Sheet in
Posterior Spinal Fusion. A Technical Note. J Spine 1:102. doi:10.4172/2165-7939.1000102
Page 3 of 4
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B)

endochondral ossification – are activated. Although, they have the
greatest osteogenic potential, they lack osteoconductivity, diffuse
away from the fusion site easily, and become inactivated in vivo when
they used alone. Therefore, recombinant BMPs are combined with a
carrier matrix that serves to retain the concentration and releases them
consistently over time. Drawbacks to their use are complications such
as, osteolysis, swelling/edema, heterotopic bone formation, antibody
reaction, and their high cost.
Ceramic scaffolds (calcium phosphates) and a variety of new agents
as calcium sulfate, bioactive glass, dual hydroxyapatite composite with
porous and solid parts, poly and highly porous hydroxyapatite, have
been tested in animal studies and have demonstrated to possess an
osteoconductive ability [37,40-45]. Nevertheless, they lack osteogenic
and osteoinductive activity, thus becoming effective only as vehicles of
other bone grafts.

Figure 3: Radiographically appearance of the graft at three months. Although
the fusion is considered indefinite the graft is located firmly at the desired
position.

from 40% to 80% [20,21]. Furthermore, a number of complications
associated with iliac crest bone graft harvest have been widely reported
[9,22-27].
Due to these drawbacks a variety of bone grafts have been developed
for use in posterolateral fusion in lumbar spine.
Allograft bone is a widely used grafting material, commonly
regarded as a bone graft extender. Allografts have an osteoconductive
scaffold with minimal osteoinductive factors; however, they are not able
to provide osteogenic cells because of the processing that they undergo
in order to decrease their antigenicity. Compared to autografts, the
allografts are incorporated slower and less completely with decreased
vascularization and osteoconduction [28]. Beyond the question of
efficacy, the primary concern surrounding the use of allograft bone is
the risk for disease transmission.
Demineralized bone matrix (DBM) is a class of bone graft materials
made by processing allograft bone. Demineralization process leaves
behind the small quantities of bone morphogenetic protein (BMP)
found in allograft bone, and thus generates osteoinductive potential.
However, DPMs lack structural strength and also there is concern
about their osteogenic potential [29,30].
Cell-based strategies describes a variety of techniques by which
cells with osteogenic potential are collected, concentrated, and applied
as bone graft enhancers [31-34]. The most common target cells are
bone marrow components and platelets. Bone marrow components
have promising results in spinal fusion as is a well established source
of mesenchymal stem cells (MSCs). There are animal models [35] and
clinical studies [36] that have demonstrated efficacy in spinal fusion
using bone marrow-derived mesenchymal stem cells (MSCs). On
the other hand there is data that questions the efficacy of platelets
in posterolateral fusion [37-39]. A drawback in the use of cell-based
strategies is that these materials totally lack structural strength and can
only be used as bone graft enhancers.
BMPs are members of the transforming growth factor-beta
superfamily. By binding to specific receptors present on the surface
of the osteogenic progenitor, intracellular cascades – which resemble
J Spine
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Local autografts can be used as an alternative to iliac crest autograft.
They combine osteogenic, osteoinductive and osteoconductive
properties, avoiding morbidity associated with the harvesting of iliac
crest bone autograft. Concerns may be raised about the sufficient
quantity [11] and the placement of the local autograft in cases of
posterolateral fusion. Cammisa et al. [46] suggested that autogenous
bone graft volumes of 10cc or less, in one-level fusion, were of limited
value.
In our proposed technique the local bone graft, coming from
spinous processes, lamina, posterior and medial portions of facet,
as well as osteophytic projections, was cleaned of all soft tissues and
bone bits were diced in to small pieces. Local autograft was then mixed
with bone marrow (4cc) harvested with a syringe from both posterior
iliac crests. The autologous bone graft pieces were given a cylindrical
shape and they were wrapped in surgicel (Ethicon, Johnson & Johnson
Medical Ltd, Somerville, NJ, USA) original gauze. The use of surgicel
(Ethicon, Johnson & Johnson Medical Ltd, Somerville, NJ, USA) aimed
in taking advantage of the features of easy adaptation and molding
[19], optimizing the connective tissue formation and giving support to
the regenerating tissue [18].
The first results, using this technique, are promising as far as concern
solid fusion and complications. However, this is a pilot study which
presents a new technique of collection, preparation, and placement of
local bone autograft mixed with bone marrow in posterolateral spine
fusion, and needs more time and patients to obtain safe results.
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