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Abstract
A 64-year-old-female presented with progressive left 
foot weakness, low back and radicular pain after a left 
sided S1 transforaminal epidural steroid injection (ESI). 
Magnetic resonance imaging revealed left side L5-S1 
large extradural heterogeneous mass with layering areas 
suggesting different stages of hematoma formation. 
Past medical history was significant for peripheral 
vascular disease and transient ischemic attacks, for 
which she took aspirin and clopidogrel (antiplatelet 
agent). These medications were discontinued one week 
prior to ESI. Although synovial cysts associated with 
facet arthropathy are common, hemorrhagic cyst is not. 
To the best of the authors’ knowledge, this is the first 
reported case of symptomatic hemorrhagic lumbar facet 
synovial cyst following ESI on a patient taking anti-
platelet medications.
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Core tip: With modern advances in magnetic reson
ance imaging studies, synovial cysts are seen with 
degenerative lumbar facet disease. A symptomatic 
synovial cyst usually presents with a gradual onset low 
back pain originating from facet arthropathy and radicular 
pain or neurogenic claudication due to nerve roots 
compression. Previous reports showed synovial cyst can 
present with a progressive radicular pain and weakness 
secondary to spontaneous hemorrhage into the cyst. To 
the authors’ best knowledge, this is the first case report 
of iatrogenic hemorrhagic lumbar synovial cyst.
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INTRODUCTION
Synovial cysts are relatively uncommon in the spine. 
Most cases are associated with facet joint arthritis 
and degenerative spondylolisthesis and occur most 
frequently at the L4-5 level. With modern advances 
in imaging studies, synovial cysts are becoming more 
evident as a common component of degenerative 
lumbar facet disease. Normally synovial cysts cause a 
gradual onset of symptoms that are typically indistingui
shable from disc herniation or spinal stenosis[1,2]. The 
purpose of the current study was to present a case of 
progressive radicular pain and weakness secondary 
to hemorrhage into a lumbar synovial cyst after trans
foraminal epidural injection. To the authors’ best know
ledge, this is the first case report of iatrogenic hemorr­
hagic lumbar synovial cyst.

CASE REPORT
A 64-year-old female patient was referred to the 
spine clinic with three weeks history of increasing low 
back pain radiating to the posterior aspect of the left 
thigh and leg. She also complained of a new-onset 
weakness in her left foot and difficulty with ambulation, 
which started after a left sided S1 transforaminal 
epidural steroid injection (ESI) that was performed 
by pain management physician. Past medical history 
was significant for hypertension, peripheral vascular 
disease and transient ischemic attacks, for which she 
took aspirin and clopidogrel (antiplatelet agent used in 
coronary artery disease, peripheral vascular disease, 
and cerebrovascular disease). These medications were 
discontinued one week prior to ESI. She had a several 
year history of L4-5 degenerative spondylolisthesis, 
multilevel disc degeneration and spinal stenosis and 
radiculopathy that had previously been effectively 
treated by ESI. Neurological examination revealed 
positive straight leg raise on the left side, diminished 
sensation over left L5, S1 nerve root dermatomes, and 
decreased motor strength (2/5) in extensor hallucis 
longus (EHL), plantar and dorsiflexion of the ankle on 
the left.

Plain radiographs showed severe multilevel disc 
degeneration and a grade I spondylolisthesis at L4-L5. 
Magnetic resonance imaging (MRI) showed an intraspinal 
extradural heterogeneous mass with decreased signal 
centrally within the T2 weighted sequences at L5-S1 on 
to the left side with displacement of the thecal sac to the 

right (Figure 1). In STIR images, the lesion appeared 
heterogeneous but predominantly low in signal intensity 
and in T1 weighted images, it showed heterogeneous 
increased signal and layering areas suggesting different 
stages of hematoma formation (Figure 2). Blood work 
including erythrocyte sedimentation rate, C-reactive 
protein, uric acid level, coagulation and platelet studies 
were within normal limits. 

The working diagnosis was a hemorrhagic synovial 
cyst with a differential diagnosis of sequestrated disc, 
epidural metastasis and infection. Surgical treatment 
was indicated due to the increased back, leg pain, 
progressive left foot weakness and the severity of the 
spinal canal stenosis. The goal of the surgical treatment 
was decompression, excision of the lesion and L3-S1 
instrumented fusion for the degenerative changes. 
The patient underwent L3-S1 midline sparing left side 
laminotomy, facetectomy and foraminotomy. The sur
gical microscope was used to identify the thecal sac 
above and below the lesion (Figure 3). Grossly, the 
lesion appeared to be a hematoma within a synovial cyst 
(Figure 4). This was impinging upon the transversing 
L5 and S1 nerve roots on the left side. The intraspinal 
cyst was then excised without sustaining any dural tear 
and L3-S1 instrumentation and posterolateral fusion 
performed for the degenerative lumbar spine (Figure 5). 
Postoperative histology assessment of the excised lesion 
confirmed the diagnosis of hematoma within a synovial 
cyst. At two weeks follow up, the patient’s radicular pain 
had resolved. Additionally, she had improved strength 
in EHL, plantar and dorsiflexion of the left ankle. Two 
months post-operatively, the patient regained full 
strength, denied any radicular or back pain and remained 
pain free at the last follow up at two years. 

DISCUSSION
The most common location of intraspinal synovial 
cyst is L4-5 motion segment as it is the most mobile 
level allowing for more degeneration of the facet joint. 
Symptomatic synovial cysts present with low back 
pain originating from facet arthropathy and radicular 
pain or neurogenic claudication due to nerve roots 
compression[1-3]. The synovial cyst in the current case 
was located at L5-S1 rather than the most come L4-5 
level with presenting symptoms of diminished sensation 
over left L5, S1 nerve root dermatomes and weakness 
of EHL, plantar and dorsiflexion of the left ankle. Acute 
exacerbation of the patient’s symptoms was related to 
hemorrhage inside the cyst. There are previous reports 
of spontaneous hemorrhage without epidural injection. 
However, in the current case report, the timing of 
the presenting symptoms supports the thought that 
introduction of a needle into a pre-existing synovial cyst 
had led to subsequent intra-cystic hemorrhage and 
onset of radicular symptoms and weakness. 

To the best of the authors’ knowledge, there have 
been no published reports of hemorrhagic synovial 
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cyst following ESI on a patient taking anti-platelet 
medications. There have been several reported cases 
of symptomatic epidural hematoma following ESI. The 
literature reports an incidence of 1:150000 to 1:220000 
for epidural hematoma following epidural anesthesia, 
however the incidence following transforaminal ESI is 
not quantified[4-6].

MRI is the study of choice for diagnosing, however 

their radiographic characteristics vary in the literature. 
Acutely, the cysts have been described as appearing 
hypo-intense on T1 weighted images while appearing 
hyper-intense on T2 weighted images. However, in the 
more commonly imaged subacute period, both the T1 
and T2 signals may appear as hyper- or hypo-intense 
depending on the intracystic methemoglobin and hemo
siderin content and the amount of calcification in the 

A B

Figure 1  T2 weighted midsagittal (A) and axial (B) magnetic resonance imaging scan showed intraspinal extradural well delineated capsule containing a 
mixed signal intensity lesion on the left side at L5-S1 causing server canal stenosis with displacement of the thecal sac to the right side. 

A B

Figure 2  T1 weighted midsagittal (A) and axial (B) magnetic resonance imaging scan showed increased signal intensity with layering areas suggesting different 
stages of hematoma formation.

Figure 3  Intraoperative photograph taken by the surgical microscope showed a well-demarked brown color cyst that was adherent to the thecal sac (arrow), 
a hematoma was found inside the cyst. 
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cyst wall[7,8]. The current case showed heterogeneous 
signals in the T2 and T1 weighted images with the 
signal predominantly decreased in T2 and increased 
in T1 with layering areas, which is consistent with the 
subacute interval between the onset of symptoms and 
the timing of the MRI. 

The mainstay of surgical treatment is excision of 
the cyst and decompression of the involved neural 
structures. The role of fusion at the time of cyst excision 
and decompression remains controversial in patients 
displaying preoperative spondylolisthesis. The need 
for fusion is influenced by symptomatic preoperative 
instability as evidenced by dynamic radiographs or 
intraoperative instability that may be created by 
iatrogenic resection of spinal structures such as the 
pars interarticularis or the facet joints[3]. Epstein et al[9] 
treated 80 patients with cyst excision and decompression 
without fusion. Thirty-five patients demonstrated 
preoperative Meyerding grade 1 spondylolisthesis. At two 
years follow up, 58% of patients who had no evidence 
of preoperative spondylolisthesis and 63% of patients 
with preoperative spondylolisthesis demonstrated good 
or excellent surgeon based outcomes. However, a 
moderate improvement was noted in only 2 of 8 SF-36 
measures. Eleven patients had progression of listhesis 

and two patients required surgical stabilization. Bydon 
et al[10] in a systemic review noted that 811 patients 
(84%) underwent decompressive excision alone while 
155 patients (16%) had concomitant fusion. They 
reported that 6.2% of the patients required further 
operative intervention, the majority of which were for 
instability and mechanical back pain. Additionally, they 
found that cyst recurrence occurred in 1.8% of patients 
who underwent decompression alone while no cases of 
recurrent cysts were found in patients who underwent 
fusion.

Surgical excision and decompression of lumbar cysts 
are not without complication. Banning et al[11] reported 
dural tear in 3 of 29 (9%) patients who underwent 
laminotomy and cyst excision. Larger cysts or cysts that 
are calcified due to chronicity can become adherent to 
the dura making their dissection more complex. Other 
reported complications include spinal nerve injury, 
epidural hematoma, seroma, and cyst recurrence[12]. 

Definitive diagnosis is typically reached by histo
logic examination. Hemorrhagic synovial cysts are 
characterized by hematologic, fibrous and endothelial 
elements. Hemosiderin or blood may be seen depending 
on the acuity and size of the hemorrhage[7,8,13]. The 
patient’s pathology in the current study demonstrated 
blood elements, fibrin and synovium consistent with the 
diagnosis of hemorrhagic synovial cyst. 

Anticoagulation has been implicated in the patho
genesis of hemorrhagic cysts. Nourbakhsh et al[8] 

as well as Eck and Triantafyllou, reported cases of 
radiculopathy secondary to hemorrhagic cyst formation 
in patients taking warfarin. Both patients required 
surgical decompression and experienced postoperative 
resolution of their symptoms[8,13]. Spontaneous spinal 
epidural hematoma in patients taking anti-platelet 
medication has been reported in the literature[14-16]. 
Much research has been directed at spinal anesthesia 
in patients taking anti-thrombotic or anti-platelet 
medications. There is no current data that suggest low 
dose aspirin is associated with increased risk of epidural 
hematoma in the setting of a normal platelet count. 
Current guidelines set forth by the American Society of 
Regional Anesthesia and Pan Medicine call for cessation 
of clopidogrel 7 d prior to a neuraxial procedure such as 

Figure 4  Intraoperative photograph taken by the surgical 
microscope showed hematoma inside the cyst (arrow).

A B

Figure 5  Postoperative anteroposterior and lateral roentgenograms 
showed L3-S1 instrumentation and posterolateral fusion.
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ESI[17,18]. The patient presented in the current report had 
discontinued the anti-platelet medication in a manner 
consistent with published guidelines, and coagulation 
and platelet studies were within normal limits before 
the transforaminal ESI. However, the timing of the 
presenting symptoms as well as the radiographic and 
histologic findings support the thought that introduction 
of a needle into a pre-existing synovial cyst had led 
to subsequent intra-cystic hemorrhage and onset of 
radicular symptoms and weakness.

COMMENTS
Case characteristics
A 64-year-old female presented with progressive left foot weakness, low back 
and radicular pain after a left sided S1 transforaminal epidural steroid injection 
(ESI). Past medical history was significant for peripheral vascular disease and 
transient ischemic attacks, for which she took aspirin and clopidogrel (antiplatelet 
agent). These medications were discontinued one week prior to ESI. 

Clinical diagnosis
Neurological examination revealed positive straight leg raise on the left side, 
diminished sensation over left L5, S1 nerve root dermatomes, and decreased 
motor strength (2/5) in extensor hallucis longus, plantar and dorsiflexion of the 
ankle on the left.

Differential diagnosis
Sequestrated disc, epidural metastasis and infection.

Laboratory diagnosis
Blood work including erythrocyte sedimentation rate, C-reactive protein, uric acid 
level, coagulation and platelet studies were within normal limits.

Imaging diagnosis
Plain radiographs showed severe multilevel disc degeneration and a grade I 
spondylolisthesis at L4-L5. Magnetic resonance imaging showed an intraspinal 
extradural heterogeneous mass with decreased signal centrally within the T2 
weighted sequences at L5-S1 on to the left side with displacement of the thecal 
sac to the right.

Treatment
The patient underwent midline sparing left side laminotomy, facetectomy 
and foraminotomy. The intraspinal cyst was then excised under the surgical 
microscope. 

Related reports
To the best of the authors’ knowledge, this is the first reported case of 
symptomatic hemorrhagic lumbar facet synovial cyst following ESI on a patient 
taking anti-platelet medications.

Term explanation
Intraspinal extradural synovial cysts are associated with facet joint arthritis and 
degenerative spondylolisthesis and occur most frequently at the L4-5 level.

Experiences and lessons
Patients taking anticoagulation or anti-platelet medication should be informed 
that even if they stop their medication at the time recommended, there is still 
a possibility of intraspinal bleeding that may result in progressive neurological 
deficit after transforaminal ESI. Furthermore, transforaminal ESI may be avoided 
at the level, where a synovial cyst presents, to mitigate such a complication. 

Peer-review
The authors present an interesting case of a hemorrhagic synovial cyst 

developing after a transforaminal epidural steroid injection.
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