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ABSTRACT
Background: Pathologies affecting the vertebral
disk are extremely common in western industri-
alized countries. Although the causes can be mul-
tiple, it has been demonstrated that this disorder
is associated with a degeneration of the interver-
tebral disk. Current therapies are focused on the
relief of the symptoms but cannot repair the
damage nor stop the degenerative process. Re-
cently, new strategies for the regeneration of the
intervertebral disk, such as the use of mesenchy-
mal stem cells, have been identified.
Objective: To evaluate the efficacy and potential
benefits of using autologous, micro-fragmented
and minimally manipulated adipose tissue graft
(Lipogems®) associated with nucleoplasty for the
decompression of the disk in a patient suffering
for recurrent low back pain.
Materials and Methods: Micro-fragmented adi-
pose tissue was obtained using a minimal ma-
nipulation technique in a closed system
(Lipogems®),  without the addition of enzymes or
any other additives. Under radioscopic control
and with Seldinger technique a minimal part of
the nucleus pulposus was emptied to reduce ex-
cessive compression level inside the disk, thus
creating a virtual cavity. With a specific instru-
ment, manually rotated at 360°, heat ablation of
terminal nerve fibers with a radiofrequency
probe was performed. At the end, autologous

micro-fragmented adipose tissue was injected
into the cavity.
Results: In the immediate post injection period,
the patient reported a significant decrease in pain
and the disappearance of the paresthesia at the
left lower limb. The ODI score at 6 months re-
vealed a decrease of the disability, switching from
46% at baseline to 24%, i.e. from “severe” to
“minimal”. The MRI at 6 months revealed a de-
compression of the treated disk and an increase in
the signal intensity of the T2 sequences at the
level of the nucleus pulposus.  
Conclusions: Although this is a single case re-
port, part of a larger study, the results are very
encouraging. The decrease of the ODI score and
the decompression of the disk shown by the MRI
gave evidence of the efficacy and potential bene-
fits of using micro-fragmented, autologous, and
minimally manipulated adipose tissue associated
with nucleoplasty for the decompression of the
disk. 

INTRODUCTION
Pathologies affecting the vertebral disk are ex-
tremely common in western industrialized coun-
tries. Low back pain affects 60 to 80% of the adult
population and is the most relevant cause of work-
ing infirmity and disability under 45 years of age,
with a big economic burden due to prolonged ab-
sences from work and costs of the treatments.
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lated adipose tissue graft, associated with the mini-
mally invasive procedure of nucleoplasty, for the
decompression of the disk in a patient suffering for
recurrent low back pain and with little or no bene-
fits from conservative medical treatments. This min-
imally invasive procedure, associated with the
radiofrequency ablation of the “annulus”, allows the
mechanical removal of a small part of nucleus pul-
posus at the central part of the disk. The entire pro-
cedure is performed under local anesthesia and
fluoroscopic control and is indicated for disk
bulging and contained disk herniation that, on MRI,
appears as black disc. The aim of the procedure is to
decompress the disk, create a retraction of the “an-
nulus” by decreasing the compression of the nerve
root, and desensitize the terminal nociceptors,
thereby reducing the sensation of pain.

CASE PRESENTATION
T.E., a 43-year-old male, 85 kg x 177 cm with a prior
history of total hip arthroplasty 3 years before due
to a car accident. The patient suffered for a recurrent
serious chronic low back pain due to an L3-L4 in-
tervertebral disk degeneration. The MRI revealed a
dehydrated disk, reduced in volume and height. The
patient suffered pain while walking, during and after
work and was very poorly responsive to the phar-
macological treatment (diclofenac+tiocolchicoside
daily). Patient quality of life was consistently de-
creased and the working capacity and effective per-
formance of duties seriously compromised. In
addition, the common and very easy daily living ac-
tivities were functionally impaired, preventing even
the most basic actions such as tying the shoes.

MATERIALS AND METHODS

HARVESTING AND PROCESSING OF THE ADIPOSE TISSUE
The procedure was performed under local anesthesia.
Before harvesting the fat tissue, the selected site is in-
jected with local anesthesia and adrenaline at high di-
lution. Two small incisions were performed with an
18G needle, and the fluid was injected using a 17G
blunt cannula. The fat (40 cc) was then harvested
using a 13G blunt cannula attached to a Vaclock 20
ml syringe and introduced into the Lipogems® pro-
cessing kit. Lipogems® has been developed to im-
prove the classical fat graft lipofilling technique15 with
the aim of providing transplantable clusters of
lipoaspirate with reduced size for the improvement of
their post-transplant engraftment16,17. The system con-

Although the causes of low back pain can be mul-
tiple, it is clear that this disorder is associated with a
degeneration of the intervertebral disk (IVD), which,
in turns, can contribute to facet joint disorder, radicu-
lopathy and, eventually, can induce myelopathies. In
a healthy disk, there is an equilibrium between ana-
bolic and catabolic processes regulated by enzymes,
cytokines, and endogenous cells. The degeneration
of the disk is triggered by a decrease of nucleus pul-
posus (NP) cell number. Current therapies, both sur-
gical (excision of the disc and arthrodesis) and not
surgical (physical therapy, nerve root blocks), are fo-
cused on the relief of the symptoms but cannot repair
the damage nor stop the degenerative process at the
adjacent levels. Recently, new strategies for the re-
generation of the intervertebral disk have been iden-
tified1-3, mainly because of the new advances in the
understanding of the molecular mechanisms respon-
sible for tissue regeneration. It seems that the re-
placement of autologous NP cells can be a possible
solution to slow down the degeneration process. In
analogy with the ACI (autologous chondrocytes im-
plant) technique, procedures for harvesting and ex-
panding cells from NP of healthy disks have been
tested. These techniques are invasive and only a low
number of cells with low proliferative potential can
be harvested. Because of these limitations, the use of
accessible and abundant sources of cells with high
regenerative potential is preferable, and mesenchy-
mal stem cells (MSCs) are good candidates because
of their high self-renewal capacity and multilineage
differentiation potential4. Because of their abundance,
the easy access, and the simple isolation proce-
dures5,6, adipose tissue-derived MSCs (ADMSCs)
have been considered as good candidates for tissue
regeneration7. ADMSCs are routinely obtained en-
zymatically from fat lipoaspirates as SVF8, and/or
may undergo prolonged ex vivo expansion, with sig-
nificant senescence and decline in multipotency. Be-
sides, these techniques have complex regulatory
issues9,10, and often lead to clinical results below ex-
pectations11. Hence, availability of a minimally ma-
nipulated, autologous adipose tissue would have
remarkable biomedical and clinical relevance. For
this reason, a new device, named Lipogems®, has
been developed12-14. The technique is non-traumatic
and intra-operatively provides micro-fragmented adi-
pose tissue in a short time (15-20 minutes), without
expansion and/or enzymatic treatment. 

The purpose of this case report is to demonstrate
the efficacy and potential benefits of using autolo-



sists of a disposable kit for the aspiration, processing
and reinjection of autologous adipose tissue in both
human and veterinary medicine18-23. Its core is a dis-
posable and closed device filled with saline solution
that progressively reduces the size of the clusters of
adipose tissue by means of mild mechanical forces
and eliminates oil and blood residues responsible for
the inflammation processes. The technique is non-
traumatic and intra-operatively provides micro-frag-
mented fat in a short time (15-20 minutes), without
expansion and/or enzymatic treatment. The vasculo-
stromal niches of Lipogems® survive in the site of the
injection and improve tissue health24-28.

SURGICAL PROCEDURE
The awake, slightly sedated patient (midazolam i.v.
3 mg) is placed prone on the surgical bed and in-
jected topically with 6 cc of Mepivacaine 2% and
adrenaline (1:200.000) at the L3-L4 level, about 8
cm sideways the interspinous line. The interverte-
bral disk is localized with an 18G spinal needle
under radioscopic control. With Seldinger technique,
the needle is replaced with an operative cannula and
a grasper is inserted to remove a minimal part of the
NP, in order to obtain a retraction in the external size
of the “annulus” fibrosus, thus creating a virtual cav-
ity where the autologous micro-fragmented adipose
tissue will be placed. Then, a radiofrequency probe
is introduced to perform a 360° ablation. At the end,
2 ml of autologous micro-fragmented adipose tissue
is injected. Total surgical time was 45 minutes.

OUTCOME MEASURES
Clinical outcomes were determined using Oswestry
Disability Index and MRI imaging. The Oswestry
Disability Index (ODI) by Fairbank has become one
of the principal condition-specific outcome meas-
ures used in the management of spinal disorders. It
is a self-rating condition-specific outcome measure
for the evaluation of low back pain disability. It con-
sists of ten sections with six alternative responses
describing functional impairment in a series of daily
activities. Clinical outcomes were taken as follow-
ing: ODI immediately before surgery (baseline),
after the treatment, 1 week, 1, 3 and 6-months’ fol-
low-up; the MRI immediately before surgery (base-
line) and at 6-months’ follow-up. 

ETHICS
The procedure mentioned in this case report is in ac-
cordance with the ethical standards and with the
Helsinki Declaration of 1975, as revised in 2000. The
patient has been informed about risks, benefits and

alternative options to the proposed treatment, and ex-
pressed and signed the informed consent form. 

RESULTS
In the immediate post injection period, the patient
reported a significant decrease in pain and the dis-
appearance of the paresthesia at the left lower limb.
At the same time, the measurement of the treated
disk, compared with pre-operative imaging, showed
an increase of 1.3 mm at the same level. This evi-
dence might be interpreted as a precocious sign of
a lively metabolic response of the transplanted tis-
sue, viable and proliferating in the new target site.

The ODI score at 6 months indicated a decrease
of the disability, switching from 46% at baseline to
24%, i.e. from “severe” to “minimal” following
Fairbank scores. The MRI at 6 months revealed an
increase in the signal intensity in the T2 sequences
at the level of the NP of the treated disk.

Measurements of the disk height at the same
level, compared between pre- and post-op showed a
significant augmentation (Figure 1).

From a subjective point of view, the patient re-
ferred a significant improvement in the quality of
life and mood, and a disappearance of pain. The pa-
tient started to carry out normal daily activities and
duties, stopped any pharmacological treatment and
increased his work capability, i.e. carrying out of
heavy manual tasks. At 6-months’ follow-up, the
clinical condition was stable and unchanged.

DISCUSSION
The clinical results obtained for the single patient,
together with the strong rationale that underlies the
entire procedure, may represent a further step in re-
generative medicine. The conventional treatment for
a bulging and dehydrated disk (black disk) consists
in the removal of the inactivated tissues in order to
decrease the internal pressure and disk protrusion.

Nucleoplasty is a mini-invasive procedure that
has been demonstrated to be effective in this kind
of diseases, with good outcomes for the patient, and
very low incidence of collateral effects29. At the end
of the procedure, autologous micro-fragmented adi-
pose tissue graft appears to be a strong base to cre-
ate an optimal environment30 where local tissues
may augment their hydration, as seen at time dis-
tance of 6 months with MR imaging. The expected
outcome found its basis on the mechanical decom-
pression of the bulging disk, obtained by a partial
subtraction of the nucleous polposus tissue, fol-
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lowed by radiofrequency ablation of nerve fibers
around the area submitted to decompression. These
two actions are followed by the injection at the same
site of a prepared solution of adipose tissue, rich
with mesenchymal cells and other precursor cells.

This procedure represents a three-step treatment
of the disk, providing decompression and revitaliz-
ing the inner part of the disk with a new population
of cells.

No collateral effects have been reported, and this
can be justified by the fact that this technique uti-
lizes an autologous and not enzymatically or chem-
ically treated tissue.

CONCLUSIONS
Tissue regeneration and, in this context, disk regen-
eration, represents the new challenge of modern
medicine. An effective, efficient, and minimally in-
vasive treatment, such as the nucleoplasty associ-
ated with radiofrequency – applied for years with
very good success – find its completion within the
autologous adipose tissue graft. Although this is a
single case report, part of a larger study, the results
are very encouraging. The decrease of the ODI
score and the MRI gave evidence of the efficacy and
potential benefits of using autologous, micro-frag-
mented and minimally manipulated adipose tissue
graft associated with nucleoplasty for the treatment
of the “black disk”. 
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