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Abstract
Schmorl’s nodes may present as a simple endplate intra-
vertebral herniation following trauma or as a large cystic
lesion of the vertebral body.

In this article, we report on 3 patients with severe back
pain following trauma resulting in traumatic Schmorl’s
nodes and pathologic fracture of the vertebral body.
All 3 cases had antecedent trauma. Radiographs showed
a cystic lesion in the vertebral body with continuity into
the disc space. T2-weighted magnetic resonance imag-
ing showed herniation of the intervertebral disc into the
vertebral body through the endplate with s
bony edema, indicative of fracture. In 2 cases

requiring vertebrectomy and fusion.
The wide spectrum of presentation
options of traumatic Schmorl’s nodes
ranging from symptoms that are responsive to treatment
to pathologic fracture of the vertebral body leading to
significant collapse and the need for major_surgical

are usually incidental findings on plain radlo-
graphs or magnetic resonance imaging (MRI) of
the thoracolumbar spine. The radiographic appearances
of these nodes are typical and generally appear as irregu-
larities of the vertebral endplates or small radiolucent
pockets in the vertebral body with continuation into the
disc through the vertebral endplates.!” In addition, they
often involve multiple disc levels, occur in conjunction
with Scheuermann’s kyphosis, and are associated with
degenerative disc disease.*©
However, certain Schmorl’s nodes may have a dra-
matically different clinical appearance and symptom-
atology. These lesions may present following trauma
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as a large cystic lesion of the vertebral body, which
are called giant cystic Schmorl’s nodes.? When one of
these giant nodes is present, it may lead to pathologi-
cal fracture of the involved vertebral body, resulting
in persistent, severe lower back pain, and neurologic
compromise.

There have been rare single case reports of giant
cystic Schmorl’s nodes in the orthopedic spine lit-
erature without a review of the natural history and
management of these lesions. We report on a series
of 3 patlents who demonstrate the wide spectrum of
the e presentation of these lesions. While the
i ess clear in 1 case, all 3 cases reported
auma. All patients were initially treated

ing surgery after initial presentation. We present 3
interesting case histories demonstrating progressively
more severe examples of the unusual presentatlon of

ologic, a
herniatio

CASE REPORTS

Case 1

A 46-year-old male was first seen in the office approxi-
mately 1 year after he sustained a lower back injury
when a 250 kg whiskey barrel fell on top of him. He had
immediate severe lower back pain and was treated with
bed rest, nonsteroidal anti-inflammatory drugs (NSAID)
and physical therapy for 6 weeks. His pain continued
and MRI of the spine revealed an acute intervertebral
disc herniation, reported as an acute Schmorl’s node
extruded through the superior endplate and into the L4
vertebral body (Figure 1A-C). He was treated with pain
medications and physical therapy for 10 months with
mild improvement. The patient continued to have chronic
back pain and occasional severe pain during activities,
but was able to return to work with lifting restrictions. He
continued on NSAIDs with good relief of his symptoms.
A repeat MRI showed no progression of the Schmorl’s
node and decreased T2 signal indicative of healing. He
continues to have chronic lower back pain on a recent
3-year follow-up.
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Case 2
A 45-year-old male smoker picked-up a heavy boat
trailer hitch and felt a “pop” in his lower back, followed
by immediate severe lower back pain, and bilateral leg
numbness. He was seen in the emergency department
where plain radiographs revealed a 14 compression
fracture. Upon examination, he had bilateral L5 sensory
radiculopathy with no loss of motor, sensory or bowel,
and bladder function. MRI revealed a massive protru-
sion of L3-4 disc into the vertebral body of L4, with an
estimated 40% of the body involved. There were associ-
ated T2 bright signal changes within the bone, sugges-
tive of an acute fracture (Figures 2A-D). A subsequent
computed tomography (CT) scan revealed a penumbra
of bone fracturing around the disc with an appearance
that resembled an extremely large Schmorl’s node. The
patient was initially treated with a high Knight brace,
pain medication, NSAIDs, activity and weight restriction,
and kept off work. He was unable to return to work due
to persistent lower back pain. One year later, the patient
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Figure 2. (A ittal 42 al RIshows disc matgrial
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(C) Follow-up postoperative anteroposterior and (D) lateral
radiograph.

noted changes in his bowel and bladder function, sexual
function, and worsening severe bilateral lower extrem-
ity radiculopathy. A CT-myelogram revealed a complete
block at L.3-4, severe concurrent spinal stenosis from 1.3-4
to L4-5, and collapse of the L4 disc space. The lesion in
L4 remained with a “dumbbell” shaped appearance and
sclerotic bony edges, involving 40-50% of the volume of
the L4 vertebra. There was a large defect in the inferior L4
endplate which precluded the use of a traditional anteri-
orly placed interbody cage or femoral ring. An interbody
cage could possibly subside through the defect and result
in segmental kyphosis and a nonunion. Due to his severe
symptoms, the patient underwent a partial anterior L4
corpectomy and interbody fusion, where the defect was
filled with graft material to circumvent the large endplate
defect, and thus allow for the spanning of the interver-
tebral body cavity defect from the Schmorl's node. This
also allows some elevation of the disc space to more
thoroughly decompress the spinal stenosis. The second
staged procedure consisted of a wide facet sacrificing,
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posterior decompression, and instrumented spinal fusion
from L3-5. At the time of surgery, the defect within the
L4 body extended almost to the inferior endplate and was
filled with fibrocartilagenous material. His neurologic
symptoms resolved and at his 6-year follow-up, the patient
was neurologically intact, but still reported chronic lower
back pain with activity.

Case 3
A 32-year-old female was first seen for lower back pain
following a fall which was treated nonoperatively. Imaging
studies showed no evidence of spine fracture and no
MRI was done following her injury. Three years later,
the patient developed severe lower back pain following
pregnancy and delivery. She had difficulty standing up
from a sitting position. Radiographs of the spine showed
an L4 fracture (Figures 3A-E). A CT scan of the spine
showed a destructive lesion of the L4 vertebral body. MRI
showed a superior endplate fracture of .4 and abnormal
signal intensity in L4 vertebra. Over the following year,
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the patient was treated with
observation, NSAID, physi-
cal therapy, bracing, and mild
narcotics without avail. Her
mechanical back pain and
radicular pain became con-
stant and severe, even with
light activity. Repeat MRI
and CT scanning revealed a
large multi-cystic defect within
the vertebral body with mul-
tiple fractures of the vertebral
body cortex, fragmentation
of the internal architecture of
the body, and an estimated

60-80% loss of the bony vol-

ume of the body. Due to the
patient’s disabling back pain,
an intralesional biopsy and
marginal excision was elected,
since the patient appeared to
have suffered a pathological
fracture that was unlikely to
heal without anterior column
support. The biopsy revealed
a cartilaginous appearing
lesion admixed with broken
bone fragments, near com-
plete replacement of the body

ith, whatgwassbelieved to b

gittal (B) an on C ; )
opsy showed in rtebral  S€ mstrumentation,
fusion was performed. Final
pathology confirmed a rare
giant cystic Schmorl’s node
with pathologic fracture.

Histological examination of the biopsied material
revealed the presence of herniated intervertebral disc
and attached hyaline cartilage endplate into the verte-
bral body with abundant fracture callus formation. The
hyaline type cartilage noted was of reactive infiltrative
pattern and consistent with callus formation rather than
any cartilage neoplasm.

DiscussioN
Schmorl’s nodes were first described by Von Luschka*> in
1858 and rediscovered by Schmorl in 1927. The underly-
ing pathologic lesion is usually a breach in the endplate
allowing herniation of disc material into the spongiosa.
Theories concerning the pathologic origin of Schmorl’s
node include:

* Developmental, embryonic defects such as ossifica-
tion gaps, vascular channels, and notochord extrusion
defects.>6

* Degenerative, in which aging produces sites of
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weakness in the cartilaginous end plates.*’

* Pathologic, diseases that weaken the intervertebral

disc/vertebral body.>¢

» Traumatic, where acute or chronic trauma injures

the cartilaginous endplates resulting in interverte-
bral disc herniation.®

Although it is generally accepted that Schmorl’s nodes
may occur due to trauma, to our knowledge, there have
been no reports in the literature which clearly delineates
the cause to be traumatic.

The first 2 cases described in this series clearly sus-
tained antecedent traumatic injuries that presented with
significant pain. The third case had a documented his-
tory of a fall prior to the development of chronic low
back pain. However, the origin of the Schmorl’s node in
this patient is less clear, as it is unknown what prompted
the injury to develop into a giant cystic Schmorl’s node.

There is a strong resemblance between the giant
cystic Schmorl’s nodes and subchondral cysts found in
other joints, particularly as a sequelae to bone injury.>3
Various hypotheses have been put forward to explain
the development of cystic changes in the intraosseous
component of the herniated disc. One possibility is that
the trauma produces trabecular fracture wit
hemorrhage, which prevents chondrificatio

medullary vascular disturbance resulting in a foci of
bone Necrosis, Wthh may heal by fibroblastic prohfera-

of the biomechanical integrity of the bone leads to
presence of residual back pain and a potential risk
of a complete fracture especially in younger patients
with increased physiological loading. This concept may
be the etiology of the development of the neurologic
symptoms. Specifically in the third case, where altera-
tion of the cystic contents of the intraosseous Schmorl’s
node within the vertebral body resulted in a subsequent
pathological fracturing, and the development of canal
compromise.

The differential diagnosis of giant cystic Schmorl’s
node includes benign and low grade tumors of the spine,
infectious spondylitis, and rheumatoid discitis. In our
series, the patients were middle-aged, which was consis-
tent with existing literature. Although Schmorl’s nodes
were reported in patients with pre-existing pathological
bone disease like Scheurman’s disease, the development
of a Giant cystic Schmorl’s node has been previously
reported to occur in patients with no pre-existing bone
disease.? The L3 and L4 level appears to be the most
common level of occurrence of the lesion. This is in
contrast to Schmorl’s nodes, which occur in the thoracic
mbar region. Most often these nodes tend

a giant cystic Schmorl’s node from a typical
Schmorl’s node by describing the giant cystic node as a
large well-delineated cystlc lesmn of the vertebral body

The natural hlstory of giant cystic Schmorls node
appears to be diverse. All case reports>3%14 describe
patients who developed incapacitating lower back pain
that persist for at least 24 months, followed by spon-
taneous pain reduction without any intervention. This
was attributed to the maturation of the cystic degenera-
tion of the intraosseous component. Trauma has also
been described as a causative factor in the develop-
ment of giant cystic Schmorl’s node. Most of the cases
described!'l!* report no significant traumatic episode
that could have led to the the node. However, in our
study, 2 of the patients had a history of significant
trauma and 1 case reported a history of a fall preceding
the giant cystic Schmorl’s node.

In the current case series, 2 cases required surgical
intervention: Case 2 developed progressive neurologic
claudication and incapacitating lower back pain, while
Case 3 continued to have persistent, disabling lower
back pain for more than 24 months, culminating in
severe radicular symptoms. The documented traumatic
injury in Case 2 almost certainly had some degree of
pre-existing congenital spinal stenosis with superim-
posed acquired degenerative changes. Any alteration
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Case 2 and 3 showed 51gn1ﬁcant changes in their myelo-
gram combined with CT scanning; these radiographic
changes were quite dramatic in Case 3, with the giant
cystic Schmorl’s node.

Conservative treatment methods, including pain man-
agement and physical therapy, have been the mainstay of
treatment for symptomatic giant cystic Schmorl’s nodes,
as none of the cases previously reported in literature
had any neurologic deficits. Most patients stabilize with
residual back pain at the end of approximately 9 to 24
months, indicating the maturation of the intraosseous
component of the herniation. Nonoperative manage-
ment may be continued as the primary modality of man-
agement in patients who have low functional demands.
In young patients with greater physical demands and
a history of significant trauma, there is a propensity
to develop progressive neurological deficit and persis-
tent lower back pain after maturation of the disc. This
implies that the biomechanical characteristics of the
spine have changed, which may require surgical manage-
ment of a giant cystic Schmorl’s node. Although most
of these lesions can be treated nonoperatively, McLain
and Weinstein'* reported a case of giant cystic Schmorl’s
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node in a patient who underwent hemivertebrectomy
with a preoperative diagnosis of spinal tumor. In our
series, 2 patients developed severe neurologic symptoms
following more than 1 year of disabling lower back
pain. Consequently, Cases 2 and 3 underwent corrective
surgery, with the latter undergoing biopsy of the lesion
prior to their final surgery, since a spinal tumor was
considered in the differential diagnosis.

Giant cystic Schmorl’s nodes are a separate entity
and differ significantly from the more benign Schmorl’s
nodes. They are rare, and according to the literature,
do not often require surgical intervention. Because they
differ in the pathogenesis, natural history, and pose a
diagnostic challenge, controversy exists in the manage-
ment of these lesions due to its confusion with the more
benign Schmorl’s node or other spinal tumors.

Two of our cases required surgical management due
to their severe neurologic symptoms and persistent
incapacitating low back pain. Patient 2 required surgery
because of incapacitating lower back pain and concur-
rent spinal stenosis that led to progressive neurologic
dysfunction. Serial radiographs showed 1.3-4 disc space
collapse, which lead to worsening of the pati |
stenosis. We also hypothesized that the im

ease, was the cause of the patient's sev

pain. The serial CT scanning of Case 3 demonstrated
expansion of the lesion within the body and areas of

logic symptoms, but not unexpectently, still have some
mild lower back pain and decreased range of low back
motion.

CONCLUSION
When the functional demands of the patient result in
incapacitating lower back pain and there is a significant,
progressive change in their neurological status, surgical
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management may be necessary. The extent of the surgery
may range from percutaneous cement injection to anterior
corpectomy and fusion. Consideration of a giant cystic
Schmorl’s node should be considered in the differential
diagnosis when a large expansive lesion is noted within the
vertebral body on serial radiographs.
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ERRATUM

In the article, "Can Hylan G-F 20 With Corticosteroid Meet the Expectations of Osteoarthritis Patients?" (4m J Orthop.
2012;41(7):311-315), the funding source in the first sentence of the authors' disclosure was reported in error. The study
was funded by Genzyme. This was corrected online. The American Journal of Orthopedics® makes every possible effort to
ensure the accuracy in its articles and apologizes for the mistake.
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