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Abstract
The authors reported complete regression of a large hemorrhagic lumbar synovial cyst following 
posterior spinal fusion without direct cystic resection. A 64‑year‑old woman suffered from sudden 
onset of the left buttock pain radiating to the left leg after waking up in the morning following 
the previous history of a minor accident 2 months ago. Magnetic resonance imaging (MRI) of the 
lumbosacral spine showed a large extradural round mass originating from the left facet joint at the 
level of L3–L4. The mass was hyperintense on T1‑weighted images and hypointense on T2‑weighted 
images, probably compatible with hemorrhagic joint‑related cyst. Surgical treatment was chosen for 
her because of persistent left radicular pain with no responding to medications. The patient underwent 
decompressive laminectomy, subtotal facetectomy, instrumented fusion, and only tissue biopsy due 
to severe adherence of the mass and dura. Histopathological examination was consistent with a 
hemorrhagic synovial cyst. The radicular pain completely disappeared after the surgery. Follow‑up 
MRI of the lumbosacral spine obtained 6 months after the surgery demonstrated complete resolution 
of the hemorrhagic cyst. Complete resolution of hemorrhagic synovial cyst seems to correlate with 
subtotal facetectomy, probably resulting in leakage of cyst content and subsequent resorption of the 
cyst wall. In addition, hematoma within the synovial cyst may resolve spontaneously over time.
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Introduction
Spinal juxtafacet cysts have been proposed to 
encompass both common types of facet cysts 
including synovial and ganglion cysts.[1] By 
histopathological distinction, synovial cysts 
have synovial lining membrane and 
communication directly with the facet joint, 
whereas ganglion cysts no synovial lining. 
However, the clinical presentation, treatment 
considerations, and prognosis of these 
juxtafacet cysts remain the same.[2,3] Spinal 
synovial cysts arise from the zygapophyseal 
joint capsule by the protrusion of the 
synovial membrane through the defect of 
the joint capsule, causing the formation of 
a para‑articular cavity filled with synovial 
fluid.[4] The pathogenesis of spinal synovial 
cysts remains unclear. The formation of these 
cysts has been associated with degenerative 
spondylosis, spinal segmental instability, 
and trauma.[5] Spinal synovial cysts are 
most common in the sixth decade of life 
with a slight woman predominance.[6] The 
most common spinal level affected is L4–
L5, followed by L3–L4, L5‑S1, and L2–

L3.[7] The formation of these cysts has been 
associated with degenerative spondylosis, 
spinal segmental instability, and trauma.[5] The 
prevalence of lumbar intraspinal synovial cysts 
in a symptomatic population was 2.3% based 
on magnetic resonance imaging (MRI).[8] The 
presenting symptoms of lumbar synovial cysts 
depend on its size, site, and relationship with 
adjacent structures. The clinical presentation 
includes back pain, radicular pain, neurogenic 
claudication, and/or cauda equina syndrome.[6] 
They may be asymptomatic and discovered 
incidentally.[9] MRI is the modality of choice 
for the diagnosis of spinal synovial cysts.[4]

Hemorrhagic synovial cysts are uncommon 
and account for approximately 3% of 
all intraspinal synovial cysts.[10] These 
conditions may result in acute worsening 
of symptoms due to intracystic hemorrhage 
causing sudden enlargement of the cyst, or 
epidural hematoma from ruptured cyst.[11‑13] 
The natural history of spinal synovial cysts 
remains unknown. Rarely, these cysts can 
spontaneously regress with corresponding 
changes in clinical symptoms.[9,14,15] In 
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addition, some authors reported spontaneous regression 
of synovial cysts following spinal fusion alone without 
resection of the cysts.[16‑19] We described a patient with 

complete resolution of a large hemorrhagic lumbar synovial 
cyst following spinal fusion alone without resection of the 
cyst.

Figure 1: Magnetic resonance imaging of the lumbosacral spine. Sagittal T1‑weighted (a), contrast‑enhanced T1‑weighted with fat suppression (b), 
T2‑weighted (c), coronal T2‑weighted (d), axial T1‑weighted (e),  and T2‑weighted (f) images show a hypersignal T1 and hyposignal T2 epidural round 
mass, probably originating from the left facet joint, with mild enhancement at the level of L3–L4. This lesion displaces the thecal sac to the contralateral 
side and compresses left‑sided spinal nerve roots
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Case Report 
A 64‑year‑old woman, photographer, slipped and fell on the 
ground and her lower back was hit by a stone bench. She 
experienced lower back pain and her pain subsided with 
medications within a week. Two months later, she suffered 
from sudden onset of the left buttock pain radiating to the 
left leg after waking up in the morning. She explained that 
the pain felt like sharpshooting. There was no numbness or 
bowel/bladder dysfunction involving. The patient presented 
to our institute due to persistent left radicular pain with 
no responding to medications for 2 weeks. The neurologic 
examination revealed no muscle weakness and intact 
pinprick sensation. Deep tendon reflexes were normal. 
The straight leg test was positive on the left. MRI of the 
lumbosacral spine showed a large extradural round mass 
at the level of L3–L4, probably originating from the left 
facet joint. The mass was hyperintense on T1‑weighted 
images and hypointense on T2‑weighted images with 
mild enhancement after gadolinium administration, 
probably compatible with hemorrhagic joint‑related 
cyst [Figure 1]. The mass displaced the thecal sac to 
the contralateral side and compresses left‑sided spinal 
nerve roots. Plain radiographs, including anteroposterior, 
lateral, flexion, and extension views, showed no 
spondylolisthesis. The surgery was scheduled in the next 
week. During the operation, the brownish round mass 
was found and tightly adhered with the thecal sac and 
spinal nerve roots. To avoid dural laceration, the patient 
underwent decompressive laminectomy, left‑sided subtotal 
facetectomy, posterior spinal fusion, and tissue biopsy. 
Histopathological examination revealed fibroconnective 
tissue and hemosiderin‑laden macrophages [Figure 2]. 
Multinucleated giant cells were also noted. No necrosis 
was seen. These findings were consistent with hemorrhagic 
synovial cyst. Her postoperative course was uneventful. 
Her left radicular pain had completely disappeared after the 

surgery. Postoperative plain radiography of the lumbosacral 
spine confirmed the proper position of pedicle screws at 
the level of L3–L4 [Figure 3]. MRI of the lumbosacral 
spine obtained 6 months following the operation disclosed 
complete disappearance of the left hemorrhagic synovial 
cyst [Figure 4]. The patient had remained pain‑free without 
medication during a period of 3‑year follow‑up.

Discussion
Hemorrhage into the cavity of synovial cyst may result in 
cyst enlargement leading to neural compression and acute 
worsening of the symptoms.[20] Based on the literature 
review of 44 published cases of lumbar hemorrhagic 
synovial cysts by Cannarsa et al.,[21] they found that 
hemorrhagic cysts more often occurred in men and at an 
earlier age. Hemorrhagic synovial cyst can occur in the 
cervical and thoracic region, resulting in myelopathy.[20,22]

The pathogenesis of hemorrhagic spinal synovial cyst 
remains unclear. Christophis et al.[3] defined cystic 
formations of mobile spine for space‑occupying cysts 
of the spinal canal, including synovial, ganglion, and 
flavum cysts. They found that 34 (58.6%) from 58 cysts 
had hemosiderin deposits in histopathological findings. 
Furthermore, a hemosiderin deposit was detected in all 
cases in which an amyloid deposit was found. They 
speculated that hemorrhagic episodes may occur in a 
repeated manner as a result of greater exercise loading and 
more advanced tissue degeneration.

By histopathological examination, Poulios et al.[23] 
demonstrated newly formed and fragile vessels within the 
subintima of synovial cyst due to angiogenesis. Hemorrhage 
into the synovial cyst may cause by neoformed vessels 
following the repeated inflammations.[24] Based on a 
literature review of 23 cases of hemorrhagic lumbar 
synovial cysts, Ramieri et al.[11] speculated that hemorrhages 
are probably caused by the rupture of fragile neoangiogenic 

Figure 2: Microscopic examination of soft tissue from extradural spinal 
canal demonstrates fibroconnective tissue covering by synovial lining and 
hemosiderin‑laden macrophages (H and E, ×400)

Figure 3:  Anteroposterior (a) and lateral (b) views of plain radiography of 
the lumbosacral spine, obtained 3 days postoperation, demonstrate pedicle 
screw fixation at the level of L3–L4

ba



Iampreechakul, et al.: Spontaneous resolution of a hemorrhagic synovial cyst

1088 Asian Journal of Neurosurgery | Volume 15 | Issue 4 | October-December 2020

vessels related to the inflammation occurring during the 
formation of the cysts.

Trauma or microtrauma associated with the daily 
movement of the lumbar spine may increase the risk of 
hemorrhage into preexisting intraspinal synovial cyst. 
Furthermore, anticoagulant therapy may also be the 
cause of bleeding.[12] Recently, Lee et al.[25] reported 
iatrogenic hemorrhagic lumbosacral ganglion cyst 
following epidural steroid injection, supporting trauma 
hypothesis. However, hemorrhage in spinal synovial cysts 
can occur spontaneously without trauma or anticoagulant 
medication.[26] Kim and Kim[27] reported a patient with 
hemorrhagic lumbar synovial cyst caused by spinal 
instability following microscopic discectomy in absence 
of a traumatic event or anticoagulant therapy. In our case, 
prior trauma may relate with the occurrence of hemorrhage 
into the cyst.

Spontaneous resolution of symptomatic synovial cysts is 
extremely rare. Most patients of spontaneous disappearance 
of these cysts have been reports in women.[9] Spontaneous 
regression of lumbar synovial cysts has been hypothesized 
that the role of resolution of instability and spontaneous 
rupture of cyst are the most probable explanations for this 
phenomenon. The resolution of instability may change in 
local forces which initially led to the formation of the cyst. 
Spontaneous ruptured cyst results in extrusion of cystic 
contents and resorption of the cyst wall.[14] In addition, 
inhibition of inflammation may play a significant role in 
the pathophysiology of the resolution of lumbar synovial 
cysts.[28] Recently, Chiarella et al.[29] reviewed the literature 
and found 26 case reports (the mean age of 56 years) of 
spontaneous resolution of lumbar synovial cyst. They found 
that the mean time for clinical improvement was 7 months, 
and the disappearance of the cyst on follow‑up MRI 
occurred in an average time of 11 months. They suggested 

Figure 4: Magnetic resonance imaging of the lumbar spine obtained 6 months following an operation. Sagittal T1‑weighted (a), T2‑weighted (b), coronal 
T2‑weighted (c), axial T1‑weighted (d), and T2‑weighted (e) images confirm complete disappearance of the left hemorrhagic synovial cyst at the level of L3–L4
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that surgical treatment or percutaneous procedure should be 
prolonged at least 6 months.

Intraspinal synovial cysts of the C1–C2 junction can occur 
in patients harboring atlantoaxial instability reported by 
some studies.[16‑18] Interestingly, spontaneous regression 
of all these synovial cysts and clinical improvement were 
achieved by C1–C2 posterior fusion alone without resection 
of the cyst. Recently, Xie et al.[19] proposed a new option 
for the management of synovial cyst at the level of L4–L5 
with segmental instability using oblique lumbar interbody 
fusion combined with anterior fixation without removal of 
the cyst. They expected that the synovial fluid would flow 
back to the gap in the facet joint through extending effects. 
Follow‑up MRI of the lumbar spine obtained 3 months after 
the operation confirmed the spontaneous disappearance of 
the synovial cyst.

The optical management of symptomatic spinal synovial 
cysts remains controversial. Treatment options are 
conservative treatment, epidural or intra‑articular steroid 
injections with or without cyst aspiration, and surgical 
treatment. Conservative treatment includes bed rest, 
analgesia, anti‑inflammatory drugs, physical therapy, 
bracing, etc.[9,30] Surgical treatment is indicated in patients 
with intractable pain not responding to conservative 
management or neurological deficit.[4] Most studies showed 
that surgical treatment was superior to conservative 
treatment. Surgical removal of synovial cysts is a safe 
and effective treatment for symptomatic relief in patients. 
However, the need of concomitant spinal fusion with 
instrumentation remains a topic of debate.[3,4,6,7,31] The main 
indications for spinal instrumentation include preoperative 
spondylolisthesis and a wide joint resection during the 
surgery.[24]

Based on the analysis of 195 symptomatic synovial cysts 
managing with surgical treatment by Xu et al.,[7] patients 
undergoing hemilaminectomy or laminectomy alone have 
an increased incidence of cyst recurrence and mechanical 
back pain within 2 years. Decompression with instrumented 
fusion appears to reduce the incidence of postoperative 
cyst recurrence and back pain. From another study 
about long‑term follow‑up after surgical treatment using 
facet‑sparing techniques without spinal fusion of 141 cases 
by Bruder et al.,[6] they found that 7% needed surgery due 
to cyst recurrence, and 9% required a delayed stabilization 
procedure following the initial surgery.

The treatment of choice for symptomatic hemorrhagic 
synovial cysts is surgical treatment because acute 
progressive symptoms usually poorly respond to 
nonsurgical treatment.[11] However, surgical treatment can 
be challenging because of frequent dural adherence, leading 
to the risk for dural injury.[6] Larger cysts are more likely to 
be adherent to the dura and more extensive procedure may 
be appropriate.[4] Therefore, to achieve gross total resection 
of the large cyst may increase the risk of neural damage.

In the present study, surgical treatment was chosen for 
our case owing to acute worsening of radicular pain from 
a large hemorrhagic synovial cyst and no responding to 
conservative treatment. Unfortunately, the cyst adhered 
tightly with large area of the dura. We speculated that 
delayed surgical treatment in hemorrhagic spinal synovial 
cyst may increase adhesion of the dura. To avoid dural 
injury leading to unexpected complications, the patient 
underwent decompressive laminectomy with subtotal 
facetectomy without cyst removal. Even though there was 
no spondylolisthesis in our case, instrumented fusion was 
performed for the prevention of subsequent iatrogenic 
instability following facetectomy. Complete resolution of 
hemorrhagic synovial cyst in our case seems to correlate 
with subtotal facetectomy, probably resulting in leakage of 
cystic contents and subsequent resorption of the cyst wall. 
In addition, hematoma within the synovial cyst may resolve 
spontaneously over time.

Conclusion
Symptomatic hemorrhagic synovial cyst and spontaneous 
resolution of this cyst are extremely rare. We described a 
case of complete resolution of a large hemorrhagic cyst 
following decompressive laminectomy with instrumented 
fusion alone. Minor trauma may relate with the occurrence 
of hemorrhage into the cyst in our case. Complete 
regression of hemorrhagic synovial cyst seems to correlate 
with subtotal facetectomy, probably resulting in leakage of 
cystic contents and subsequent resorption of the cyst wall. 
In addition, hematoma within the synovial cyst may resolve 
spontaneously over time.
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