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Abstract

Hematoma of the ligamentum flavum (LF) is a rare cause of neural compression and sciatica. Currently, the etiology
and epidemiological characteristics of ligamentum flavum hematoma (LFH) are unknown and epidemiological
investigations using rewieving of reported cases have not been performed.We report the case of a 63-year-old
man with a LFH compressing the spinal canal at the left L2—-L3 level, rewieved relevant literature. In Medline
research, wefound a total of 50 reported cases with LFHSs, and the interesting point of these cases were analyzed.
Many of cases were old males. Interestingly, 39 of the 50 cases were reported from Asian countries. The ages
of 42 patients could be verified. The youngest age was 45 years, oldest age was 81 years, and mean age was
66.07 years. Thirty-three out of these 42 patients (78.53%) were older than 60 years. An important aspect of
the present review is to bring attention for occurrence in older Asian males. With an increasing number of
elderly people in the general population, there is a need to investigate risk factors such as sexual gender, age, and

geographic location for LFH.
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INTRODUCTION

The ligamentum flavum (LF) is an important structure
from the axis to sacrum extending downward from the
lamina of the respective anatomic segment, and extending
laterally to blend with the facet capsule.l! It helps to
maintain an upright posture and resume an upright posture
12l and consists of elastic fibers and collagen
and is poorly vascularized;"*! only a few small vessels pass

after bending,!
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through it and intraligamentous bleeding is uncommon.
The pathogenesis of these hematomas is not clear. Ruptured
irregular vessels of the degenerated and hypertrophic LF
were assumed. Currently, the etiology and epidemiological
characteristics of ligamentum flavum hematoma (LFH) are
unknown and epidemiological investigations using rewieving
of reported cases have not been performed. Here we report a
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patient with hematoma of the LF and reviewing the relevant
literature, found interesting points.

CASE REPORT

History and examination

A 63-year-old man presented with 6 weeks’ history clinical
history of spontaneous, subcontinuous, progressive lumbar,
and severe burning pain radiating from the left buttock to
the left posterior thigh. The pain became worse with activity
and was alleviated by bed rest. The patient also complained of
paresthesia on the lateral aspect of the left posterior thigh. There
was no history of major trauma, lumbar surgery, antiplatelet/
anticoagulant therapy, or lumbar puncture. On admission, fine
touch sensation was decreased in the left L2, L3 dermatomes
and a manual muscle test of the lower extremities revealed
normal power. Deep tendon reflexes of the lower extremities
were normal, as were bladder and bowel functions. There was no
pain during the straight-leg raising test.

Imaging

Magnetic resonance imaging demonstrated an epidural mass at
the left side of L2-3 levels that exerted compression over the
dural sac. It was located at the posterior aspect of the spinal
canal and displaced the dural sac anteriorly, resulting in spinal
canal stenosis. It was hyperintense on T2-weighted images
[Figures 1 and 2]. Signals within the lesion on T1-weighted
images were suggestive of chronic or subacute hemorrhage.
Contrast-enhanced images were not obtained.

Surgery

Under general anesthesia, the L2 spinous process was located by
plain roentgenography and a midline incision of about 2.5 cm
was made halfway between the L2 and L3 spinous processes.
Then the left fascia was dissected, the muscles were displaced
laterally, and a Taylor retractor, Olusum Medical, Number 21-
598 was positioned. The inferior part of the left L2 lamina was
removed under the operating microscope, Zeiss Vario, Germany.
There were no cysts or tracks noted outside the ligamentous
flavum and the mass did not originate from the facet joint.
Accordingly, this joint could be preserved. Later, a nodular
lesion embedded in the LF on the dorsal aspect of the dura
mater was exposed. The LF was identified as a solid brownish
mass, causing severe compression of the left L3 root. Figure 3
shows the operative view of LFH under the microscope. The LF
was resected completely together with the cystic mass. During
removal of the LF, hemorrhagic cystic fluid was expressed from
it. After the ligament was removed, no disc herniation or bony
encroachment on the nerve root was found, and there was
also no evidence of tumor or infection. Then, the wound was
closed. Because the facet joint remained intact, no fixation was
added. Rapid improvement of the patient’s symptomatology
was noticed in the postoperative period, with complete recovery
during the following month. Follow-up examinations of at least
20 months postoperatively were unremarkable without any
residual symptom in all instances. There was no recurrence.
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Figure I: Shows preoperative and postoperative axial MR images
of patient

hemorrhage

Figure 2: Shows preoperative and postoperative sagittal MR images
of patient
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Figure 3:The operative view of LFH under microscope

Pathological findings

Histological examination of the LF revealed a consolidated
hematoma with granulomatous change, degenerative fibrous
tissue surrounded by intact fibrous tissue [Figure 4], and
accumulation of hemosiderin-laden macrophages. No evidence
of infectious or neoplastic changes was found.
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Literature review

In Medline research, 50 cases with LFH were found.'3¥ The cases
hemorrhage of the LF cyst were excluded. In literature review, age
and gender could be verified only in 42 patients. Table 1 shows
the gender distribution of patients. There was a male dominance.
Of the gender-verified cases, 31 were males (62%) and 11 were
females (22%). The youngest age was 45 years, oldest age was
81 years, and mean age was 66.07 years. Thirty-three out of these
42 patients (78,53%) were older than 60 years. Interestingly, 39 of
the 50 cases were reported from Asia, mostly from Japan [Tables
2 and 3]. If the cases with bilateral involvement, the predominant
side of hematomas were the left side [Table 4] (28% left side
versus 14% right side). The spinal location level, anatomic region,
and reported years of cases are shown in Tables 5-7.

DISCUSSION

Generally, low back pain (LBP) is one of the most common
problems.[*3¢3¥] One of the causes of LBP is LFH, which is
a rare lesions.”) The pathophysiological mechanism of LFH
is still unclear but it is speculated that vessel rupture within
the LF may cause the hematoma.l*®) In our patient, magnetic
resonance (MR) images at L2-3 level on the left side showed
LF associated with a fluid component that was suggestive of
hematoma. With the current case, a total of S0 patients with
LFH have been reported in the English literature since the first
report by Sweasey et al. in 1992, mostly in the form of single
case reports 1-35.

Interesting points of reported cases

Location

LFH in our case was at lumbar L2-3 level. In the literature, the
majority of reported cases of LFH have been seen in the mobile
lumbar spine and cervical spine.?"*! However, in these reported
cases, the lumbar spine was the prominent involvement location
[Table 6]. It is suggested that the reason for this is that the lumbar
spine is stressed more often by load-bearing forces than the

Figure 4: Histological examination revealed hemorrhage of the
ligamentum flavum. The overall histological diagnosis was a
hematoma in the degenerative LF. The hematoma is made up of
poorly vascularized, dense tissue with elastic fibers and collagen

[Downloaded free from http://www.jcvjs.com on Wednesday, June 15, 2022, IP: 79.123.161.175]

Ozdemir, et al.: Interesting point of ligamentum flavum hematomas

thoracic spine and the cervical spine. As opposed to the thoracic
spine, the lumbar spine is more mobile, which makes it more
prone to shearing forces after minor trauma.l’) Another cause
of stress of the lumbar spine is an erect posture. The evolution
of bipedal posture and ambulation in humans has transformed
the horizontal vertebral column of vertebrates into a load-
bearing erect spine that is required to efficiently transfer weight,
provide stability, and permit motion.*”! This transformation in
the mechanics of locomotion leads to the lumbar spine being

Table I: Gender distribution of reported cases

Gender Frequency Percent (%)
Valid
Female Il 22.0
Male 31 62.0
NA 8 16.0
Total 50 100.0

NA: Not applicable may be unknown

Table 2: Shows the reported number of cases
according to continent

Continent Frequency Percent (%)
Valid
America 2 4.0
Asia 39 78.0
Europe 9 18.0
Total 50 100.0

Table 3:The number of cases according to reported
countries

Country Frequency Percent (%)
Australia | 2.0
England | 2.0
Germany 6 12.0
Israil | 2.0
Italy | 2.0
Japan 23 46.0
Korea 2 4.0
Spain | 2.0
Taiwan 2 4.0
Turkey 10 20.0
USA 2 4.0
Total 50 100.0
Table 4:The involvement side of patients

Side Frequency Percent (%)
Valid

Bilateral 16 32.0
Left 14 28.0
Unknown 13 26.0
Right 7 14.0
Total 50 100.0
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Table 5: Involvement level of reported patients

Level Frequency Percent (%)
C3-4 3 6.0
C4-5 2 4.0
C5-6 I 2.0
LI-2 I 2.0
L2-3 6 12.0
L3-4 9 18.0
L3-4, L4-5 I 2.0
L4-5 8 16.0
L5-SI 4 8.0
Thi0-11 | 2.0
Thil-12 3 6.0
Th3-4 | 2.0
Th7-8 I 2.0
Tho-10 | 2.0
Unknown 8 16.0
Total 50 100.0

Table 6:The involvement anatomic location
of patients

Anatomic site Frequency Percent (%)
Valid

Cervical 5 10.0
Lumbar 35 70,0
Thoracal 8 16,0
Unknown 2 4,0
Total 50 100,0

Table 7:The number of reported cases according
to years

year Frequency Percent (%)
1992 2 4,0
1995 | 2,0
1999 | 2,0
2000 2 4,0
2001 | 2,0
2004 | 2,0
2005 4 8,0
2006 7 14,0
2007 2 4,0
2008 3 6,0
2009 3 6,0
2010 2 4,0
2011 2 4,0
2012 5 10,0
2013 4 8,0
2014 4 8,0
2015 6 12,0
Total 50 100,0

susceptible to degenerative disease.[*” Recently, it was reported
that cartilage end plate degeneration is usually accompanied by
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loss of cellularity,*!! and this loss may be a crucial key factor in
the occurrence of degeneration and LFH.

Side

The human body, which appears to be symmetrical grossly
along the midline, is in fact, asymmetrical both morphologically
and physiologically. This asymmetry has been explained as the
result of differential mechanical loadings. More stress and strain
on the dominant side may cause differences between the sides,

4] Most humans

often referred to as directional asymmetry.
have a strong preference for using the right hand in unimanual
tasks, a minority prefers the left hand, and very few people do
not exhibit a hand preference. Manual or foot asymmetries
can be related to asymmetries of the brain. Lateralization and
asymmetry secondary to cerebral dominance may be important

for LFH. Table 4 shows involvement side of cases.

Aging

Aging is one of the most complex biological processes. A whole
host of gross-level neuroanatomical changes take place as we
get older.”) Autopsy studies on a large number of subjects
have found disc degeneration, facet joints osteoarthritis, or
osteophytes in 90-100% of the subjects aged over 64 years.[*
The patients in this review were the elderly with a mean age
of 66.07 years (range: 45-81 years); there were 36 males and
13 females. Of these 42 patients, 33 (78.53%) were older than
60 years. With the population aging, the global number of people
suffering from degeneration of the LF will further increase.
Continuous mechanical stress causes degeneration of the LF.
The morphological change of LF is very important for reviewing
the etiology of degeneration of the LF. Common pathological
findings in the degenerated LF are dispersed ligamental elastic
fibers, increased collagen tissues, granulation of fibrous tissues,
lymphocyte infiltration, and small capillary proliferations.?!
Although prior studies have been performed in this area, the
pathophysiology of loss of elasticity and hypertrophy is not
completely understood.*) During LF hypertrophy, there are
increases in the expression and activity of various molecules!®’
including matrix metalloproteases.?***$) connective tissue

[49] 50]  and

growth factor, bone morphogenetic protein,
inflammatory cytokines.S!! Increase of these molecules may
lead to hemorrhage of the LF. It is well-known that synovium
is a highly vascular tissue.” In a degenerated joint cavity,
the number and volume of vessels may also increase.’?) The
interlaminar portion of the LF has a small arterial network
and the capsular portion has a venule network.>* When these
networks are broken, blood may enter the preexisting facet
cyst through fissures through the degenerating LE.["'”) With an
increasing number of elderly people in the general population,
advanced patient age may be considered to be a risk factor for
LFH. Seven cases were reported in 2006, which is the highest
number, and the number of reported cases are increasing in

recent years [Table 7]. This point should be kept in mind.

Gender
Gender could be verified in 42 reports. Thirty-one (62%)
reported cases were males and 11 (22%) were females [Table 1].
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The reported cases with LFH show that the human spine is
sensitive to the effects of age and sex for LFH, and little is known
about the interactive effects of these variables on occurrence on
LFH.

Trauma

LFH is sometimes said to be the result of trauma; trauma may be
mild, remote, and not remembered by the patient or family. In
this review, the male preponderance of reported cases with LFH
may be due to (a) the greater exposure of males to spinal injury.
(b) estrogens may have a protective effect on the capillaries
(c) spine degeneration may be different in males and females.
Trauma may occur as a result of increased intraabdominal
pressure transmitting excessive pressure to the very small, thin,
and irregular blood vessels in the LE[®! Kotil and Bilgel"
reported two similar cases in which LS radiculopathy was
attributed to LFH secondary to chronic lumbar strain without
an acute inciting event. Chi et al. reported a case after trauma.
(3] However, our patient had no trauma before the onset of their
symptoms.

Continent

Interestingly, 39 out of 50 cases were reported from countries
of Asia, mostly from Japan [Tables 2 and 3]. It has been
previously reported that ossification of the LF occurs mainly in
the Asian population.l¥ There can be continent-related changes,
degeneration or ossification of LF and LFH. This point should
be investigated.

The value of the present study

At present, neurosurgical practice is confronted by an explosion
of technology.** In the 1990s, the advent of magnetic
resonance imaging and the progressive increase in definition
of this modality of imaging have considerably contributed to
the knowledge of the LFH and the first report published in
1992.1Y Some mechanisms have been proposed to explain the
development of LFH. Cruz-Conde et al. proposed a mechanism
of hematoma formation in which a partial tear occurs in a
degenerative ligament and leads to intraligamentary bleeding.!'¥
Another possible mechanism is that the bleeding in the facet
joint flows out into the degenerated LF and forms a hematoma in
it.5) But it is difficult to understand how the bleeding from the
facet joint accumulates within the degenerative LE.??) Increased
abdominal pressure transmitted to the epidural space results in
spinal epidural hypertension, which can cause a partial tear in
the degenerated ligament that can result in an intraligamentous
hemorrhage. An important aspect of the present review and case
report is to bring attention for occurrence in Asian old males.
The recognition of this fact may be important if indeed one is
the first to report something and that something is of value.s”"

CONCLUSION

In the literature, patients reporting with LFH were mostly aged
older than 60 years and had a degenerated spine. The male
gender has a direct influence on the development of LFH. A
thorough knowledge of the occurence of LFH in mostly aged
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Asian males is needed to aid in understanding the development
mechanisms of hematoma. To the best of our knowledge, this is
the first literature review of cases with LFH. With an increasing
number of the elderly people in the general population, there is
a need to investigate risk factors such as sexual gender and age
for LFH. Further study is needed in this subject.
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LFH: Ligamentum flavum hematoma.
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