l.)

Check for
updates

https://doi.org/10.5115/acb.2019.52.2.204
PISSN 2093-3665 eISSN 2093-3673

Anatomy & Cell Biology

Chondroid metaplasia of paraspinal
connective tissue in the degenerative spine
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Abstract: A 51-year-old male was routinely biopsied during a paraspinal muscle study. The biopsy sample was taken from the
right erector spinae muscle at the fourth lumbar vertebra. The patient had no history of (diagnosed) major back trauma. The
obtained sample was histologically analyzed (hematoxylin and eosin, safranin O), and complementary magnetic resonance
imaging was performed. The biopsied sample contained chondroid tissue. Based on its location, the biopsy sample was
appointed as chondroid metaplasia. Although chondroid metaplasia is not uncommon in humans, this is the first report
of chondroid metaplasia within the paraspinal connective tissue. We propose a novel mechanism to explain the paraspinal

chrondrogenic changes, related to spinal degeneration.
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Introduction

The paraspinal structures within the lumbar spine consist
of different muscles, nerves, blood vessels, connective and
adipose tissues. The extensor department of the lumbar spine
can be subdivided in the three main muscles, i.e., m. Multifi-
dus, m. Longissimus, and m. Iliocostalis [1]. These muscles
are surrounded by several fascial and aponeurotic layers
that separate them from the posterior abdominal wall mus-
culature. Together these fascial and aponeurotic structures
constitute the thoracolumbar fascia [2]. Fascial structures
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have the common property that they consist of irregular ar-
ranged collagen fibres, in contrast to aponeurotic layers or
tendons, in which the collagen fibres are regular arranged [3].
Paraspinal muscles are held together by fibrous connective
tissue arranged in different layers. These layers are named
the endomysium, perimysium and epimysium, that can all
be classified as muscle-specific fascia. All fascial tissue is
composed out of a variety of different cells, that are situated
within the extracellular matrix (ECM) [4]. The ECM and its
progenitor cells most likely play a role in the degeneration of
paraspinal muscles and their surrounding connective tissues.
The primary cells identified to induce soft tissue degenera-
tion are the mesenchymal progenitor cells, also called fibro-
adipogenic cells. These cells have been shown to induce
fibrosis and fat infiltration within skeletal muscle tissue [5].
Fibro-adipogenic cells are suggested to contribute to the for-
mation of extraskeletal cartilage and bone [6]. When cartilage
tissue is formed in a foreign place outside the skeleton, it is
diagnosed as chondroid metaplasia. Chondroid metaplasia is

a benign condition, found in connective tissues in response
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to chronic mechanical stress [7], but can also be found in in
more malignant conditions, such as breast cancer [8]. To our
knowledge, chondroid metaplasia has not yet been described
within paraspinal connective tissue.

Case Report

The case identified in this paper pertains to a healthy par-
ticipant in a study investigating structural muscle characteris-
tics between patients with non-specific chronic low back pain
and healthy controls. This study was approved by the local
medical ethics committee (15.142/REVA15.14) and complies
with the Declaration of Helsinki. Informed consent was given
by the patient.

We report a case of chondroid metaplasia within the para-
spinal tissue of a 51-year-old male, during a routine paraspi-
nal muscle biopsy procedure [9]. The patient presented com-
pletely asymptomatic, reported no history of low back pain,
and could not remember any kind of trauma related to his
back. The biopsy specimen was histologically analysed, and
the patient was referred to the department of radiology (Jessa
Hospital, Hasselt, Belgium) for medical imaging of the spinal
column.

The biopsy specimen was routinely processed and histo-
chemically stained with hematoxylin and eosin and safranin O.
The histological observations revealed the presence of a chon-
droid tissue. Fig. 1A and B displays the chondrocytes within
their lacunae. There were no signs of increased cellularity.
Due to the location and the histological aspect of the lesion,
a chondrosarcoma can be excluded. Based on its histology,
the sample could be misinterpreted as tissue derived from the
discus intervertebralis, however this can be excluded based on
biopsy site (Fig. 2).

The sample was taken at the right side of the body, at
the spinal level of the fourth lumbar vertebra. The distance
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between the spinous process and puncture site was 40 mm,
the biopsy angle was 35°, and the normal biopsy depth was
22 mm. During this biopsy the needle was not able to reach
its full depth because of the resistance when penetrating the
chondroid metaplasia.

Magnetic resonance imaging (MRI) showed no deviant
findings within the paraspinal musculature. At the level L4-
L5 there was slight bulging of the discus superimposed with a
small medial hernia, but no impression of the anterior dura.
Level L5-S1 showed pronounced degenerative disc disease
with pseudo bulging caused by a degree one anterolisthesis
(Fig. 3). As a result of anterolisthesis and disc degeneration,
caused by a bilateral isthmolysis there was bilateral foraminal
stenosis. Both left and right multisegmental degenerative ar-
thritis of the facet joints was present. Because MRI imaging
could not provide a solid answer to the origin of the lesion, an

Fig. 2. Biopsy of the right paraspinal muscle. Distance between spinous
process and biopsy site, 40 mm; biopsy angle, 35°% normal biopsy depth
from fascia (#) into muscle (*), 22 mm.

Fig. 1. Hematoxylin and eosin staining
(x40) showing the chondrocytes (black)
within their lacunae indicated using
white arrows. (B) Safranin O (x40)
showing cartilage (red/orange) and
connective tissue (green), nuclei (black);
groups of chondrocytes within their
lacunae are indicated using white arrows.
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Fig. 3. Sagittal view of T2-weighted magnetic resonance imaging of
the lumbar spine indicating discus bulging at L4-L5, pronounced
degenerative disc disease at L5-S1 with pseudo-bulging caused by
degree one anterolisthesis (white arrow). Biopsy level is indicated

(dotted line).

ultrasonography was performed which showed a small inser-
tional calcification on top of the iliac crest. Medical imaging
could not provide us with an explanation related to our mi-
croscopic findings, but only showed severe spinal degenera-

tion.

Discussion

We describe a case of chondroid metaplasia within para-
spinal connective tissue. Based on the biopsy procedure we
could indicate the location of the lesion, however we could
not identify its exact origin (e.g., muscles, intramuscular sep-
tum, or thoracolumbar facia). The sample did not contain
muscle tissue, which makes it more likely that the we biopsied
the thoracolumbar fasciae or intermuscular septum. To date
there have been no reports on benign chondroid changes
within paraspinal connective tissues in patients with degener-
ative spinal conditions. However, there have been reports on
paraspinal muscle degeneration in patients with isthmic spon-
dylolisthesis [10] and other degenerative spinal pathologies
[11]. The mesenchymal derived progenitor cell might play an
important role in chondroid metaplasia within the paraspinal
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fascia and muscle. Under normal circumstances these cells
give rise to fibroblasts that produce the ECM [4, 5]. Mesen-
chymal derived cells have already shown their osteogenic and
chondrogenic potential [5, 12]. It is possible that osteogenic
cytokines or dysregulation of bone morphometric protein
signalling within an inflammatory context could play a role in
the process of transforming mesenchymal derived cells into
chondroid metaplasia [6]. The role of local inflammation has
already been identified through muscular changes in persons
with spinal pathology, such as fibrosis and fatty degeneration
[13, 14]. We suggest the existence of a connection between
degeneration of the spine and changes within the paraspinal
connective tissues. This proposition is based on the interac-
tion between mesenchymal derived progenitor cells and local
inflammation seen in spinal pathologies.

We presented the first case of chondroid metaplasia within
paraspinal connective tissue, combined with severe spinal
degeneration. Our microscopic findings could not be ex-
plained through medical imaging. Although in this case the
chondroid metaplasia did not lead to clinical symptoms, the
presence of chondroid metaplasia within the lumbar spine
might be linked to spinal degeneration, trauma or strong
stress and should not be neglected. To date, the clinical value
of this chondroid metaplasia within the degenerative spine is
not clear. Large-scale surveys using cadavers can be further
needed, since chondroid metaplasia in the lower back can be
discovered by chance in asymptomatic subjects.
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