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Abstract

Background: Spinal epidural lipomatosis (SEL) is a rare disease, defined as diffuse hypertrophy of unencapsulated adipose tissue
causing spinal canal compression and progressive neurologic deficits. However, there are few studies on SEL in Korea.
Objectives: The purpose of this study was to describe the prevalence and clinical characteristics of SEL in Korea.
Methods: Of the 3702 symptomatic patients (1575 males and 2127 females) who underwent lumbar spine magnetic resonance imag-
ing (MRI) at the age of 20 years or older from January 2014 to December 2016, 42 patients (27 males and 15 females) diagnosed with SEL
were selected. Medical records and telephone counseling were used to document sex, age, height, weight, clinical symptoms, coex-
istent spinal disease, accompanying diseases, and alcoholism and smoking status. One radiologist classified the severity of epidural
lipomatosis into three grades from I to III according to Borre et al. We obtained four linear measurements at the axial plane parallel
based in the narrowest on MRI image.
Results: The incidence of SEL in the lumbar spine was 1.1%, which was 1.71% in men and 0.7% in women. The mean age was 69.4
± 10.9 years and the mean body mass index (BMI) was 26.4 ± 3.5 kg/m2. The most common clinical symptoms were lower back
pain and radiating leg pain (26 patients, 61.9%). The level of affected SEL was found to be most prevalent at L5 - S1 (21 patients, 50%).
Concomitant diseases were hypertension (26 patients, 61.9%) and diabetes (12 patients, 28.5%). The most common SEL grade was type
III (21 patients, 50%), followed by types II (17 patients, 40.4%) and I (4 patients, 9.5%).
Conclusions: Lumbar spine MRI at one hospital showed that the incidence of symptomatic SEL was 1.1%; SEL is common at the L5-S1
level and in male patients, and severity grade is often severe.
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1. Background

Spinal epidural lipomatosis (SEL) is a rare disease, de-
fined as diffuse hypertrophy of unencapsulated adipose
tissue causing spinal canal compression and progressive
neurologic deficits. Posterior epidural adipose tissue has
been characterized as physical functional tissue that pro-
vides a sliding space. However, an excessive amount of adi-
pose tissue in the epidural space can itself have a compress-
ing effect and may lead to back and leg symptoms.

SEL patients may present with progressive and long-
standing complaints of back pain, radiating leg pain, neu-
rogenic claudication, decreased pinprick sensation, and
rarely lower extremity weakness (1). It is frequently asso-
ciated with exogenous steroid use, obesity, endogenous
steroid excess, or Cushing’s syndrome. Since the first re-

port of SEL in 1975 in a kidney transplant patient by Lee et al.
(2), other cases of the disease have been reported. Recently,
the prevalence of SEL was reported to be between 2.5% and
25% as magnetic resonance imaging (MRI) became more
common (1, 3-6). SEL diagnosis methods include myelog-
raphy, postmyelography computed tomography (CT), and
MRI. The gold standard is T1-weighted MRI, and axial and
sagittal images can show hyperintense epidural mass. T2-
weighted images show intermediate intensity (7); fat sup-
pression is the definitive diagnosis method.

SEL is known to occur mainly in men, mostly at the
thoracic level, and is diagnosed at the 6 - 8th dorsal tho-
racic level when the extradural fat thickness is 7 mm or
more. Cervical levels are rare and lumbar level is the sin-
gle most frequently affected region (1). SEL can be idio-
pathic or secondary. Idiopathic SEL has been documented
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in association with cases without corticosteroid use or en-
docrine disorders. The differential diagnosis includes sub-
acute epidural hematoma, spinal angiolipoma, epidural
metastasis, and epidural abscess (1).

2. Objectives

However, there are few studies on SEL in Korea. The pur-
pose of this study was to access the prevalence and clinical
characteristics of SEL diagnosed by lumbar spine MRI per-
formed in a single hospital.

3. Methods

The study was designed as a retrospective investigation
of the lumbar spine MRI performed at this hospital. Af-
ter obtaining approval from our institutional review board
(2018-03-009), of the 3702 patients (1575 males and 2127 fe-
males) who underwent lumbar spine MRI at the age of 20
years or older from January 2014 to December 2016, 42 pa-
tients (27 males and 15 females) diagnosed with SEL were
selected. Medical records and telephone counseling were
used to document sex, age, height, weight, clinical symp-
toms (i.e., low back pain, radiating leg pain, and weakness),
coexistent spinal disease (i.e., spinal fracture, spinal steno-
sis, herniated disc disease, spondylitis, and spondylolisthe-
sis), affected spine level, concomitant diseases (i.e., hyper-
tension, diabetes, liver disease, kidney disease, lung dis-
ease, thyroid disease, and Cushing’s syndrome), and alco-
holism and smoking status.

One radiologist classified the severity of epidural lipo-
matosis into three grades ranging from I to III using dura
sac according to Borre et al. (6). We obtained four linear
measurements at the axial plane parallel based in the nar-
rowest on MRI image. We calculated (A) DuS/EF index and
(B) EF/Spi C index.

SEL grade I: DuS/EF index 1.49 - 1, EF/Spi C index 41% - 50%;
SEL grade II: DuS/EF index 0.99 - 0.34, EF/Spi C index 51%

- 74%;
SEL grade III: DuS/EF index≤0.33, EF/Spi C index≥ 75%.
A-Pd Dus: Antero-posterior diameter of the dural sac,

A-Pd of EF: Antero-posterior diameter of epidural fat, DuS:
Located ventrally and dorsal to the dural sac, and Spi C:
Antero-posterior of the spinal canal.

The data are presented as mean ± standard deviation
or number %. A t-test was used to analyze the parametric
data within each group.

4. Results

In this retrospective analytic study, 42 patients (27
males and 15 females) were enrolled. The incidence of

Table 1. Demographic Dataa

Variables Male (n = 27) Female (n = 15) P Value

Age (y) 66.74 (12.30) 74.13 (6.08) 0.013b

Height (cm) 165.47 (6.72) 151.45 (5.64) 0.000b

Weight (kg) 72.51 (9.23) 59.83 (11.0) 0.000b

Body mass index (kg/m2) 26.48 (3.13) 25.93 (4.5) 0.645

a Values are presented as mean (SD).
b P < 0.05 by t-test.

Table 2. The Level of Affected Spinal Epidural Lipomatosis

The Affected Level No. (%), Total = 42

L2 - L3 2 (4.8)

L3 - L4 9 (21.4)

L4 - L5 10 (23.8)

L5 - S1 21 (50)

symptomatic SEL in the lumbar spine was 1.1%, which was
1.71% for men and 0.7% for women. Demographic data were
compared between men and women (Table 1). The mean
age of the patients was 69.4 ± 10.9 years; age in men was
significantly lower than in women. The mean body mass
index (BMI) was 26.4± 3.5 kg/m2, and there were no signif-
icant differences between men and women. BMI above 30
kg/ m2 was observed in two male and two female patients.

The most common clinical symptom was lower back
pain and radiating leg pain (26 patients, 61.9%), followed
by lower back pain (12 patients, 28.5%), leg pain (2 patients
4.7%), and weakness (2 patients, 4.7%). Coexistent spinal dis-
eases included spinal fracture (15 patients, 35.7%), spinal
stenosis (15 patients, 35.7%), herniated disc disease (6 pa-
tients, 14.2%), spondylitis (4 patients, 9.5%), and spondy-
lolisthesis (2 patients, 4.7%).

The most frequently affected levels were found to be
L5 - S1, L4 - L5, L3 - L4, and L2 - L3 (Table 2). Accompanying
diseases were hypertension, diabetes, hepatic diseases, re-
nal diseases, and pulmonary diseases (Table 3). Thyroid dis-
ease and Cushing’s syndrome were each found in two pa-
tients. BMIs of the patients with Cushing’s syndrome were
26.5 (Borre grade I) and 26.4 kg/m2 (Borre grade II). There
were 16 patients who consumed alcohol and 14 patients
who smoked.

The most common SEL grade was type III (21 patients,
50%), followed by type II (17 patients, 40.4%) and type I (4
patients, 9.5%). In men, type III (15 patients, 55.6%) was the
most common followed by types II (17 patients, 37%) and I (4
patients, 9.5%). In women, type II (7 patients, 46.7%) was the
most common, followed by types III (6 patients, 40%) and I
(2 patients, 13.3%).

2 Anesth Pain Med. 2018; 8(5):e83069.

http://anesthpain.com


Park SK et al.

Table 3. Accompanying Diseases of Spinal Epidural Lipomatosis Patients

Variables No. (%)

Hypertension 26 (61.9)

Diabetes mellitus 12 (28.5)

Hepatic disease 7 (16.6)

Renal disease 6 (14.25)

Pulmonary disease 4 (9.5)

5. Discussion

In our study, the prevalence of symptomatic SEL in lum-
bar spine MRI was 1.1%, and SEL was most common at the L5
- S1 level, and grade III was the most common type. The dis-
ease was more common in male patients.

In this study, the prevalence of the disease (1.1%) was
lower than other studies. The reason for this result is that
in our study MRI was performed mainly in patients with
back pain and leg pain. Recently, Theyskens et al. (1) classi-
fied SEL as incidental SEL (without any spine related symp-
toms), SEL with spine related symptoms, and symptomatic
SEL (symptoms specific to SEL). According to their classi-
fication, SEL in this study is similar to SEL with spine re-
lated symptoms; they also showed a prevalence of about
1.8%, which is similar to our finding.

Back and leg radiating pain was the most common clin-
ical symptom of the patients, but it is difficult to speculate
that it is caused by SEL alone considering the coexistent
spinal diseases. In this study, MRI showed many cases of
fracture, but the cause of this phenomenon is not known.
SEL was most prevalent at L5 - S1, which is similar to other
studies (7).

The etiology of SEL is not completely understood yet.
Previously, long-term exogenous steroid use, epidural cor-
ticosteroid injection, metabolic diseases such as Cushing’s
syndrome and hypothyroid disease, obesity, and male gen-
der were known as the risk factors for SEL (8, 9). We tried to
find out the relationship between known risk factors and
SEL, but the number of patients was insufficient to obtain
statistically significant results. This study was similar to
other studies with regards to the higher prevalence of the
disease in men (64%) and patients’ mean age (69.4 ± 10.9
years). However, BMI was 26.4 ± 3.5 kg/m2, which is lower
than other studies (1).

We found that hypertension was the most prevalent
disease along with diabetes, hepatic disease, and pul-
monary disease (1). The frequency of alcohol consumption
was high in this study similar to other studies (9). Smoking
has not been reported in previous studies and thus further
work is needed. It has recently been shown that these dis-
eases and lifestyle can affect lipid metabolism and can be

involved in the development of idiopathic SEL (10).
SEL grading was based on axial images by evaluating

the morphologic appearance of the dural sac and by assess-
ment of the obliteration of the cerebrospinal fluid space
in front of the cauda equina according to Ishihara et al.
(10). Borre et al. (6) used dural sac, epidural fat, and spinal
anteroposterior diameter to divide SEL into three grades
ranging from I to III. In the case of severe SEL, the thecal
sac is small and oval or Y-shaped in the axial image (Figure
1). Based on Borre et al.’s method, type III (50%, 21 patients)
was the most common type in our patients, which was not
similar to Borre et al.’s study (6). They reported that pa-
tients with EF/Spi C of ≥ 75% (type III) exhibited neurologi-
cal symptoms such as neurological claudication and cauda
equina syndrome.

As of yet, no definitive treatments have been reported
for SEL (3, 11). Treatment of SEL ranges from conservative
management to surgery. Conservative care includes med-
ication therapy, weight reduction, and activity modifica-

Figure 1. Magnetic resonance imaging scan of the lumbar spine showing epidural
lipomatosis with compression of the thecal sac in the L5/S1 region: A, axial image
and B, sagittal image. Spi C = A-Pd of EF + A-Pd Dus.
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tion. Nonsteroidal anti-inflammatory drugs (NSAIDs) and
opioids can be administered in these patients (8, 9, 12). Sur-
gical decompression is performed when paraparesis, uri-
nary retention, or neurologic deficit are severe or if the pa-
tient cannot stop steroids (12).

Our findings are inconclusive as it was a retrospective
study conducted in only one hospital. Because of the lim-
ited number of patients, our findings are not generaliz-
able. Further studies with larger sample sizes are needed
in the future.

In conclusion, lumbar spine MRI showed that the inci-
dence of symptomatic SEL was 1.1%; SEL is more common at
the L5 - S1 level and in male patients, and severity grade is
often severe.

Footnote

Authors’ Contribution: Study concept and design: Yun
Suk Choi; acquisition of data: Ji Hun Oh and Woo Jin Cho;
analysis and interpretation of data: Yun Suk Choi and Sun
Kyung Park; administrative, technical and material sup-
port: Ji Min Han and Keumo Lee.

References

1. Theyskens NC, Paulino Pereira NR, Janssen SJ, Bono CM, Schwab
JH, Cha TD. The prevalence of spinal epidural lipomatosis on
magnetic resonance imaging. Spine J. 2017;17(7):969–76. doi:
10.1016/j.spinee.2017.02.010. [PubMed: 28263890].

2. Lee M, Lekias J, Gubbay SS, Hurst PE. Spinal cord compression by ex-
tradural fat after renal transplantation. Med J Aust. 1975;1(7):201–3.
[PubMed: 1092979].

3. Kniprath K, Farooque M. Drastic weight reduction decrease in epidu-
ral fat and concomitant improvement of neurogenic claudicatory
symptoms of spinal epidural lipomatosis. Pain Med. 2017;18(6):1204–
6. doi: 10.1093/pm/pnw313. [PubMed: 28108643].

4. Lopez-Gonzalez A, Resurreccion Giner M. Idiopathic spinal epidural
lipomatosis: Urgent decompression in an atypical case. Eur Spine J.
2008;17 Suppl 2:S225–7. doi: 10.1007/s00586-007-0465-0. [PubMed:
17876611]. [PubMed Central: PMC2525894].

5. Kim SS, Lim DJ. Epidural lipomatosis with cauda equina syndrome in
chronic alcoholic patient: A case report. Int J Surg Case Rep. 2017;33:12–
5. doi: 10.1016/j.ijscr.2017.02.017. [PubMed: 28259071]. [PubMed Cen-
tral: PMC5334492].

6. Borre DG, Borre GE, Aude F, Palmieri GN. Lumbosacral epidu-
ral lipomatosis: MRI grading. Eur Radiol. 2003;13(7):1709–21. doi:
10.1007/s00330-002-1716-4. [PubMed: 12835988].

7. Ferlic PW, Mannion AF, Jeszenszky D, Porchet F, Fekete TF, Klein-
stuck F, et al. Patient-reported outcome of surgical treatment for
lumbar spinal epidural lipomatosis. Spine J. 2016;16(11):1333–41. doi:
10.1016/j.spinee.2016.06.022. [PubMed: 27363757].

8. Moller JC, Cron RQ, Young DW, Girschick HJ, Levy DM, Sherry DD, et al.
Corticosteroid-induced spinal epidural lipomatosis in the pediatric
age group: Report of a new case and updated analysis of the litera-
ture. Pediatr Rheumatol Online J. 2011;9(1):5. doi: 10.1186/1546-0096-9-5.
[PubMed: 21284882]. [PubMed Central: PMC3041993].

9. Yoo JC, Choi JJ, Lee DW, Lee SP. Spinal epidural lipomato-
sis in korean. J Korean Neurosurg Soc. 2014;55(6):365–9. doi:
10.3340/jkns.2014.55.6.365. [PubMed: 25237435]. [PubMed Central:
PMC4166335].

10. Ishihara S, Fujita N, Yagi M, Tsuji T, Michikawa T, Nishiwaki Y,
et al. Idiopathic spinal epidural fat accumulation is associated
with hyperlipidemia. Spine (Phila Pa 1976). 2018;43(8):E468–73. doi:
10.1097/BRS.0000000000002392. [PubMed: 28858184].

11. Patel AJ, Sellin J, Ehni BL, Tatsui CE. Spontaneous resolution of
spinal epidural lipomatosis. J Clin Neurosci. 2013;20(11):1595–7. doi:
10.1016/j.jocn.2012.09.049. [PubMed: 23726369].

12. Praver M, Kennedy BC, Ellis JA, D’Amico R, Mandigo CE. Sever-
ity of presentation is associated with time to recovery in spinal
epidural lipomatosis. J Clin Neurosci. 2015;22(8):1244–9. doi:
10.1016/j.jocn.2015.03.005. [PubMed: 26067546].

4 Anesth Pain Med. 2018; 8(5):e83069.

http://dx.doi.org/10.1016/j.spinee.2017.02.010
http://www.ncbi.nlm.nih.gov/pubmed/28263890
http://www.ncbi.nlm.nih.gov/pubmed/1092979
http://dx.doi.org/10.1093/pm/pnw313
http://www.ncbi.nlm.nih.gov/pubmed/28108643
http://dx.doi.org/10.1007/s00586-007-0465-0
http://www.ncbi.nlm.nih.gov/pubmed/17876611
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2525894
http://dx.doi.org/10.1016/j.ijscr.2017.02.017
http://www.ncbi.nlm.nih.gov/pubmed/28259071
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5334492
http://dx.doi.org/10.1007/s00330-002-1716-4
http://www.ncbi.nlm.nih.gov/pubmed/12835988
http://dx.doi.org/10.1016/j.spinee.2016.06.022
http://www.ncbi.nlm.nih.gov/pubmed/27363757
http://dx.doi.org/10.1186/1546-0096-9-5
http://www.ncbi.nlm.nih.gov/pubmed/21284882
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3041993
http://dx.doi.org/10.3340/jkns.2014.55.6.365
http://www.ncbi.nlm.nih.gov/pubmed/25237435
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4166335
http://dx.doi.org/10.1097/BRS.0000000000002392
http://www.ncbi.nlm.nih.gov/pubmed/28858184
http://dx.doi.org/10.1016/j.jocn.2012.09.049
http://www.ncbi.nlm.nih.gov/pubmed/23726369
http://dx.doi.org/10.1016/j.jocn.2015.03.005
http://www.ncbi.nlm.nih.gov/pubmed/26067546
http://anesthpain.com

	Abstract
	1. Background
	2. Objectives
	3. Methods
	4. Results
	Table 1
	Table 2
	Table 3

	5. Discussion
	Figure 1

	Footnote
	Authors' Contribution

	References

