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BACKGROUND Thoracic spinal epidural lipomatosis (SEL) involves the pathological overgrowth of histologically normal, unencapsulated adipose
tissue that can compress the spinal cord and cause myelopathy. SEL has been associated with multiple medical conditions, including Scheuermann
kyphosis (SK). Optimal treatment strategies for SEL, especially in the setting of a sagittal spinal deformity, remain unclear.

OBSERVATIONS In this report, the authors discussed surgical management of a patient with thoracic SEL and SK using skip hemilaminotomies for
resection of the epidural adipose tissue. To the authors’ knowledge, only one other report described a similar surgical technique in a patient who did
not have a spinal deformity.

LESSONS When conservative efforts fail, thoracic SEL may require surgical treatment. Surgical planning must account for co-medical conditions such
as SK. The described approach involving skip laminotomies, which minimizes spine destabilization, is a viable option to treat SEL spanning multiple
spinal segments. Prognosis after surgical treatment varies and is impacted by multiple factors, including severity of preoperative neurological deficits.

https://thejns.org/doi/abs/10.3171/CASE21595
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Spinal epidural lipomatosis (SEL) is a rare tumor-like condition
that can affect the cervical, thoracic, or lumbar spine. It involves
hypertrophy and hyperplasia of rich vascularized fat tissue in the
spinal canal that may result in neural compression and associated
symptoms.1 The condition has been reported across broad age
ranges spanning from neonates to octogenarians.2,3 The prevalence
rates of SEL are relatively low, with prior radiographic studies
reporting rates between 2.5% and 6.3%.4,5

When present, SEL is often an incidental, radiographic finding.
The radiographic appearance can be variable. In the lumbar spine,
the dura on axial magnetic resonance imaging (MRI) may assume
a classic trifid shape, called a “Y” configuration, due to circumferen-
tial compression by the adipose tissue.6,7 In the cervical and tho-
racic regions, SEL has been associated with syringes.8,9

Similar to radiographic appearances, the clinical manifestations of
SEL can be variable. Presenting symptoms can vary, and those symp-
toms may develop rapidly or insidiously.10,11 Back pain is the most
common symptom associated with SEL. However, other manifestations

have included radiculopathy, myelopathy, neurogenic claudication,
dysesthetic pain, weakness in the limbs, and even cauda equina
syndrome.12

Reported etiologies of SEL have included exogenous steroid use,13

endogenous steroid hormonal disease,11,14 obesity,15,16 prior surgery,10,17

and idiopathic disease.18 In addition, comorbidities such as hyperlipid-
emia,19 acquired immunodeficiency syndrome,20 Scheuermann kyphosis
(SK),21 and Paget’s disease of bone22 have been associated with SEL.
Although multiple mechanisms likely lead to development of SEL, histo-
logical studies have shown increased inflammatory cytokines in the epidu-
ral fat, suggesting that chronic inflammation may be an underlying
pathophysiological mechanism.23

Treatment for SEL is dictated by the underlying etiology. Treatment
may involve weight loss, cessation of exogenous steroids, treatment
of underlying endocrine abnormalities, or surgical decompression.24,25

Paradoxically, epidural steroid injections are sometimes used to treat
symptomatic SEL.26 When conservative efforts fail, surgical decompres-
sion has been associated with reduction in neurological symptoms.8,27

ABBREVIATIONS MRI = magnetic resonance imaging; SEL = spinal epidural lipomatosis; SK = Scheuermann kyphosis.
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In this report, we discuss management of a patient with thoracic
SEL and SK. Although SEL is a well-documented phenomenon,
many questions remain about prognosis and optimal treatment
strategies, particularly in the setting of a thoracic deformity. To the
author’s knowledge, only one prior case report described a surgical
technique similar to the one described here.

Illustrative Case
The patient is a 72-year-old man with a history of hypertension,

hyperlipidemia, and type 2 diabetes mellitus who presented with a
several-year history of numbness and pain in the legs. Two years
earlier, he had a lumbar laminectomy at an outside institution, which
did not benefit his leg numbness. He denied thoracic back pain.
Over the 4 to 5 months prior to our initial meeting, his condition
precipitously declined. He had progressed from independent ambu-
lation to using a wheelchair. He had also developed worsening con-
stipation and required self-catheterization of the bladder.

He had normal cranial nerve and upper extremity neurological
examinations. In the right lower extremity, hip flexion was 1/5, knee
flexion and knee extension were 4/5, ankle dorsiflexion was 1/5, and
pedal flexion was 3/5. In the left lower extremity, hip flexion was 0/5,
knee flexion was 2/5, knee extension was 3/5, and ankle dorsiflexion
and pedal flexion were 1/5. He had decreased sensation distal to
approximately T8 dermatome. Two beats of clonus were present in
both ankles, and he had positive Babinski sign in both feet.

MRI demonstrated a nonenhancing, dorsal fatty collection mea-
suring 1 � 1.2 � 12 cm extending from T2 to T8 vertebral levels.
Occupying >70% of the anteroposterior diameter of the spinal
canal, the collection caused severe compression of the anteriorly
displaced spinal cord. Hyperintense signal, consistent with myelopa-
thy, was also noted within the cord. Tubular vascular structures
were also seen within the fatty collection (Fig. 1A and B).

Because of his clinical course and imaging findings, surgical
decompression was recommended. Intraoperatively, neuromonitor-
ing modalities, including motor evoked potentials and somatosen-
sory evoked potentials, were used. A midline incision was carried
from T2 to T8. The spine was exposed in the subperiosteal plane,
being careful to avoid disruption of the facet joint capsules.

Localization was confirmed using fluoroscopy. Hemilaminectomies
along with unilateral ligamentum flavum resection were performed
on the left side at T2, T4, and T6 and on the right side at T3, T5,
and T7 using the high-speed drill and Kerrison rongeur. We pre-
served the spinous processes, posterior ligamentous complex, and
tension band (facet capsules, interspinous ligament, supraspinous
ligament, and alternating ligamentum flavum).

The adipose tissue was dissected free of the dura using spatula-
type instruments, thoroughly coagulated, and removed in a piece-
meal fashion. A thorough adipose tissue decompression from ipsi-
lateral to contralateral latera recess was accomplished through the
hemilaminectomy “keyholes” from T2 to T8 (Fig. 2A). Hemostasis
was achieved using thrombin-based, flowable, hemostatic agents. A
subfascial wound drain was left in place and removed 2 days later.
Histopathological analysis demonstrated mature, adipose tissue.

After surgery, the patient completed a course of inpatient and
outpatient physical therapy. Six months after surgery, the patient
experienced modest improvement in his functional status. Motor
strength in the lower extremities improved approximately 1 point in
lower extremity muscle groups on the Oxford Scale. The patient
remained dependent for transfers and mobility although less assis-
tance was required. His Oswestry Disability Score remained in the
severely disabled category, with only mild improvement (48% to
44%) between preoperative and 6-month postoperative time points.
MRI 6 months after surgery demonstrated adequate decompression
of the spinal canal and cord as well as unchanged myelomalacia

FIG. 1. A: Sagittal T2-weighted MRI demonstrating epidural lipomatosis
(black arrows pointing toward the cord compression by the lipomatosis)
B: Axial T2-weighted MRI demonstrating anterior displacement and
compression of spinal cord due to epidural lipomatosis (black arrow).

FIG. 2. A: Intraoperative photograph demonstrating skip hemila-
minectomies B: 6-month postoperative sagittal T2-weighted MRI.
C: 6-month postoperative axial T2-weighted MRI demonstrating
decompression of spinal cord.
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(Fig. 2B and C). Upright thoracic radiographs at 6 months did not
demonstrate progression of thoracic kyphosis. Longer term postop-
erative radiographs are not yet available.

Discussion
SEL involves the pathological overgrowth of histologically nor-

mal, unencapsulated adipose tissue, which can compress the neu-
ral elements. The patient’s SEL in this case presented a unique
treatment challenge because of the extent of his thoracic kyphosis
in the setting of a hyperkyphotic spinal deformity.

SEL has a known association with SK. In a prior study involving
29 consecutive patients with SK, MRI demonstrated SEL in 41% of
the patients.21 In another radiological study involving 86 adolescent
patients with SK, 57% had SEL.28 It is not known whether there is
a causal relationship or common pathophysiological mechanism
between SEL and SK. Researchers have hypothesized that SEL
may contribute to progressive kyphosis over time as patients contin-
uously assume a kyphotic posture to maximize the volume of the
spinal canal.21,29

Once our patient was diagnosed with SEL and SK, the next
question was the treatment plan. The patient was not considered a
good candidate for conservative therapies because of his rapid neu-
rological deterioration. We attributed his myelopathy to compression
from the epidural lipomatosis. Although there was draped appear-
ance of the cord over the kyphotic segment of the thoracic spine,
the patient had a more moderate case of SK and there was no evi-
dence of spinal cord tethering on the preoperative lumbar MRI.
Numerous techniques have been described to treat SEL. In both
the thoracic and lumbar spine, laminoplasty, laminectomy, and
fusion procedures have been described.3,30–32 Less invasive tissue-
preserving decompression using endoscopic techniques has also
been described.10,33

Observations
Given the patient’s spinal cord compression spanning seven ver-

tebral levels, an open surgical approach was recommended.
Although the authors’ preferred methods for spinal decompression
involve endoscopic and tubular retractors, the time and additional
patient risk associated with the extensive minimally invasive spine
(MIS) decompression did not outweigh the benefits. In addition,
hemostasis through MIS portals can be challenging because of
robust venous bleeding and extensive dead space after spinal canal
decompression. Meticulous hemostasis is critical to avoid postoper-
ative epidural hematoma, a reported complication from treating
SEL.34 We did not recommend spinal fusion because the patient
did not have a functional limitation or back pain associated with his
rigid, kyphotic deformity. Avoidance of spinal fusion was also
desired because the patient had an extensive smoking history and
poor bone quality, which placed him at higher risk for instrumenta-
tion loosening and failed fusion. We also wanted to avoid full lami-
nectomies in an effort to preserve as much of his posterior tension
band as possible and prevent development of back pain and pro-
gressive kyphosis. We therefore proposed alternating skip hemilami-
nectomies to accomplish the needed decompression while
minimizing spinal destabilization. A single case report has described
a similar technique for thoracic SEL in which alternating hemilami-
notomies are used for decompression. The patient in the prior
report did not have a spinal deformity. The authors highlighted the

same advantages of avoiding instrumentation and maximizing post-
operative spinal stability.35

Reported outcomes after surgical treatment of SEL have ranged
from moderate9,32,34,36 to excellent.3,10,18,35–41 The reason for this vari-
ability is likely multifactorial. In this case, we presume that several fac-
tors contributed to the more modest neurological improvement. The
patient had cord compression over a long segment, and SEL involving
multiple vertebral levels has been associated with greater preoperative
deficit.42 The patient had thoracic SEL, as opposed to lumbar SEL,
which is associated with lower rates of complete neurological recov-
ery.43 The patient had a prolonged duration of symptoms (>2 years).
During this time, his neurological deficits progressed significantly. The
severity of presenting symptoms, particularly ambulatory status, has
portended a poor prognosis in prior studies.43

Lessons
When conservative efforts fail, thoracic SEL may require surgical

treatment. Surgical planning must account for co-medical conditions
such as SK. The described approach involving skip laminotomies,
which minimizes spine destabilization, is a viable option for treating
SEL that spans multiple spinal segments. Prognosis after surgical
treatment is variable and is impacted by multiple factors, including
severity of preoperative neurological deficits. Delay in diagnosis and
surgical treatment of SEL due to decreased awareness or knowl-
edge about the entity may lead to worse clinical outcomes.
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