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Case Report/Literature Review
Prevalence of Epidural Hematoma Following Cervical Epidural
Injections in Interventional Pain Management Settings: Literature
Review with Two Case Reports
Laxmaiah Manchikanti, MD1,2, Yogesh Malla, MD1, Ramsin M. Benyamin, MD3, and Joshua A. Hirsch, MD4

Epidural injections are performed frequently in
managing chronic neck pain secondary to disc
herniation, spinal stenosis, discogenic pain, and
post cervical surgery syndrome. Major risks and
devastating complications have been reported
with cervical transforaminal epidural injections.
Cervical interlaminar epidural injections have
been considered as safe and effective in managing chronic spinal pain of multiple origins. Epidural hematoma is one of the rare complications.
Efforts at prevention of cervical epidural hematoma have focused on avoidance of the procedures
or cessation of therapy in patients with bleeding
disorders, on antiplatelet therapy, fish oil, and
multiple other drugs. The guidelines from multiple
organizations have provided variable recommendations regarding the need to stop nonsteroidal
anti-inflammatory drugs (NSAIDs) including low
dose aspirin and antithrombotic agents. The
risks of thrombotic events have been reported
to be higher than of bleeding during surgery or
interventional techniques with discontinuation of
antiplatelet therapy.
We looked at a 16 year span of cervical interlaminar epidural injections (2000 through 2015),
performed in a single facility during which time
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there were two epidural hematomas. The first
patient was managed conservatively while the
second patient required surgical intervention. Both
patients recovered without residual complications.
During the same period, 2 cases of cardiovascular
events were reported in our practice associated
with the cessation of antithrombotic therapy.
They also recovered without residual complications. Nevertheless, rapid diagnosis is crucial as
manifested by increased or unusual axial pain at
the site of injection which is often different from
patient’s previous experience.
Two cases provided a prevalence rate of 0.0085%
(2/23,552) over 16 years at this facility. Based on
occurrence of the year, the prevalence was one
of 2,604 cases, or 0.03%, in 2012 and one of
2,287 cases, or 0.04%, in 2015. This provides a
prevalence rate of 0.085 per 10,000 procedures.
Even though complications are extremely rare, it
is essential to weigh the risk benefit ratio of these
procedures and select the patients with extreme
caution and perform the procedures with diligence.
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Cervical epidural injections with or without steroids
are commonly performed procedures used in the
management of chronic neck pain secondary to
either disc herniation, spinal stenosis, discogenic
pain without facet joint pain, or post cervical surgery
syndrome (1-7). The analysis of utilization patterns in
the United States in the Medicare population showed
390 cervical and thoracic epidural procedures per
100,000 population in 2014, with an increase of 104%
of cervical interlaminar epidural injections from 2000
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to 2014. The evidentiary basis for cervical epidural
injections has been established with randomized
controlled trials and systematic reviews along with
multiple observational studies with lidocaine alone
or lidocaine with steroids (2-7). Two prospective
evaluations (8,9) studied the bleeding risk of interventional techniques in chronic pain over a period
of 20 months in approximately 3,200 patients with
12,000 encounters and almost 18,500 procedures,
and showed no reports of epidural hematoma also
in the 2,376 cervical interlaminar epidural injections
included. In a manuscript assessing practice patterns
of perioperative management of antiplatelet and anticoagulant therapy in interventional pain management
(10), reports showed that serious complications of
thrombotic events were 3 times more frequent than
bleeding complications with 162 thrombotic events
and 55 serious bleeding complications from epidural
hematomas. Further, this assessment also showed
similar bleeding complications with epidural hematomas, whether antiplatelet therapy was continued or
discontinued, with 26 hematomas in patients where
it was continued and 29 in those where it was discontinued. However, the exact proportion of patients
where it was discontinued was unknown.
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Caucasian female with a BMI of 35.4. She suffered
from chronic neck pain associated with headaches
and radiation into the shoulder blades and upper
back with some radiation into the upper extremities above the elbows. Prior to the procedure, her
magnetic resonance imaging (MRI) showed marked
degenerative changes of C5-6 and C6-7 with intervertebral disc space narrowing and osteophytosis.
There was also Grade II anterior spondylolisthesis
of C3 on C4 with 5 mm anterior subluxation, which
was slightly decreased on extension. There was also
Grade I spondylolisthesis of 2 to 3 mm with flexion
at C4-5. Initially the patient underwent diagnostic
cervical facet joint nerve blocks with a false-positive
response, wherein she responded to the first set of
blocks appropriately and inappropriately with the
second block. Consequently, she was treated with
cervical epidural injections on a 3 to 6 month basis
from her initial evaluation performed in early 2005.
She received a total of 11 epidural steroid injections,
from 2005 to 2012, averaging less than 2 per year,
including the one on 4/4/2012 with formation of epidural hematoma. The cervical epidural performed in
2012 leading to epidural hematoma was uneventful
with the loss of resistance technique and entering the
epidural space at C6 and C7 with a midline approach
in an ambulatory surgery center. Appropriate placement of the needle was confirmed with injection of 2
mL of Omnipaque 240, showing good epidural spread
without vascular uptake or subarachnoid entry. Subsequently, the patient received 5 mL of 0.5% lidocaine mixed with 6 mg of non-particulate Celestone.
While in the recovery room, the patient complained
of aggravating pain in the neck radiating to the mid
scapular area without neurological deficit. She was
given 50 mcg of fentanyl with application of ice packs
in the cervicothoracic region. The pain resolved and
the patient was discharged home in satisfactory condition. However, over a period of the next 6 hours,
she started developing increased levels of pain in
the cervical spine and weakness on the right side of
her body. She was sent to the emergency room and
an MRI was performed. This MRI, with and without
contrast, showed an epidural hematoma with spinal
cord compression at the C5 and C6 levels. There was
possible spinal cord edema. Due to the lack of a local
neurosurgeon, the patient was transferred to a tertiary
center at a university hospital within 120 miles. She
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An acute epidural hematoma was reported recently
in the cervical spine after interlaminar epidural steroid
injection despite discontinuation of clopidogrel for 2
weeks prior (11). The same patient had three prior
uneventful epidural injections. The same authors also
have reported an epidural hematoma in a patient
receiving fish oil supplementation (12). Further, 3
cases of cervical epidural hematoma also have been
reported (13).
The potential contributing effect of ketorolac and
fluoxetine to a spinal epidural hematoma following
cervical interlaminar epidural steroid injection was
also reported (14). There also have been multiple
other case reports of epidural or subdural hematoma
following cervical epidural injections and numerous
reports of iatrogenic epidural hematomas (9-35).

We report 2 cases of epidural hematoma in a large
tertiary referral center performing over 23,000 cervical
epidural injections from 2000 through 2015.
CASE DESCRIPTIONS
The first patient was a 68-year old 5’3”, 200 lbs.,
12
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continued to be stable with no neurological deficit
except for subjective weakness on the right side with
continued moderate pain in the cervical spine area.
During her transportation to the university hospital,
she started improving with resolution of the weakness
and pain being reduced to mild discomfort. She was
managed conservatively at the university hospital and
observed for 48 hours and subsequently discharged
with no residual complications. She continues to be
a patient at our center to date.
The second case was in 2015, in a 65-year old 5’2”,
149 lbs. Caucasian female with a BMI of 27.2. She
has been a patient at the center since 2007. Her complaints were related to bilateral paravertebral neck
pain which started in 1973 following a motor vehicle
accident with intermittent radiation to both sides of
the head associated with headaches and some radiation into the upper back and mild radiation into the
upper extremities just below the shoulders without
numbness, tingling, pins or needles, or weakness.
Pain was exacerbated with neck extension, right
lateral flexion, and left lateral flexion. Her baseline
MRI showed cervical spondylosis with disc space
degeneration at the C6-7 interspace, and multilevel
anterior and posterior marginal osteophyte formation
extending from C5 through C7. Following the comprehensive assessment, pain of facet joint origin was
suspected and she was treated with cervical facet
joint nerve blocks, which did not indicate facet joint
pain. Consequently, she was treated with cervical
epidural injections with lidocaine only on multiple occasions from 2007 to 2016, including the occurrence
of the cervical epidural hematoma. Multiple risks
have been reported with precautionary measures
of stopping antithrombotic therapy with cessation
therapy related to thrombotic complications in general (8,10,15,16,23,36). In October of 2015, she was
treated with a cervical epidural injection. After entering
the epidural space between C6 and C7 with the loss
of resistance technique in a sterile operating room,
Omnipaque 240 2 mL was injected, which showed
a good filling pattern into the epidural space without
intravascular or subarachnoid filling. Following this, 5
mL of Xylocaine 0.5% preservative free was injected
into the epidural space. She was discharged home
without any complications; however, 3 hours after the
procedure, she called and complained of moderate
to severe pain in the cervical and thoracic region
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without weakness. Subsequently, she was advised
to apply ice and also return to the center. When she
returned to the center, she complained of severe pain.
However, she had no neurological dysfunction. There
was no swelling. There was no evidence of external
bleeding. There was no significant tenderness in the
area of the injection. Pain increased with flexion and
extension. Her gait was normal. Consequently, she
was treated conservatively with an 8 mg of Decadron
injection, 50 mg of Demerol intramuscular injections,
and 25 mg of Phenergan intramuscular injections.
She returned home and was comfortably resting for
3 hours; however, after 3 hours, she stated that she
was feeling some weakness in upper extremities,
even though it was not major. She was asked to immediately head to the local hospital and underwent
emergency MRI with and without contrast. The MRI,
as shown in Fig. 1 showed epidural fluid collection
with rim enhancement in the posterior aspect of the
spinal canal extending from C5 through C7. This
was to the right of the midline. There was also some
fluid collection directly behind the C3 vertebral body
without definite enhancement. Subsequently, 8 hours
after the epidural injection, she underwent emergency
decompression for cervical epidural hematoma with
C6 and C7 laminectomies and evacuation of the
hematoma. She was discharged from the hospital
with no residual complications. She continues to be a
patient at the center and is treated with interventional
techniques for symptoms related to the lumbar spine
using caudal epidural injections. Her cervical spine
symptoms are managed medically. Incidentally, it is
worth noting that the cervical laminectomies have
reduced her pain significantly.
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We are reporting 2 cases of epidural hematoma.
One patient required surgical decompression after
discontinuation of antiplatelet therapy and the second
patient had no bleeding disorders or any therapy
interfering with coagulation. Both patients recovered
without residual complications. This has provided
a prevalence of 0.085% with 2 cases of epidural
hematoma in 23,523 cervical epidural injections performed from 2000 to 2015. Based on the occurrence
of the year, prevalence was one of 2,604 cases, or
0.03%, in 2012 and one of 2,287 cases, or 0.04%,
in 2015. Multiple case reports have been presented
13
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A

Sag T2WI demonstrating
epidural hematoma
extending from
approximately C5 to
approximately T1

B
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Sag post‐contrast T1
weighted images
demonstrating
epidural hematoma

C

Axial T2 weighted
image demonstrating
EPH, in this image
paracentral to the right
effacing the thecal sac
and distorting the
cervical cord

Fig. 1. MRI following cervical epidural injection with cervical epidural hematoma.
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in the past describing cervical epidural hematoma
following interventional techniques (11-24). Among
these, there was a single case of chronic subdural
hematoma developing one month after the procedure
(17). All but one of the cases (11-22) required surgical
decompressions. In one case report, the potential
contributing effect of ketorolac and fluoxetine was
discussed (14). In another case (12), the influence of
fish oil was reported. Overall, there are no published
reports of cervical epidural hematoma developing in
patients receiving antiplatelet therapy at the time of
the cervical epidural injection, except for practice pattern surveys, which do not provide details. The literature has no prevalence statistics for cervical epidural
hematoma, though a rate of 1.38 in 10,000 to 1 in
250,000 epidural procedures has been reported (14).
Randomized controlled trials and large case series of
cervical epidural steroid injections have not reported
serious neurological complications including epidural
hematoma. In a meta-analysis with inclusion of the
relevant literature, the authors reported 4 cases of
cervical neuraxial hematomas with 4 additional cases
in the thoracic and lumbar spine (20). Our analysis
in this report shows a single center prevalence of
0.085% for 10,000 procedures with 2 hematomas
in 23,523 procedures performed from 2000 to 2015.
The data derived from the closed claims project of
the American Society of Anesthesiologists (ASA)
showed 6 claims for paraplegia or quadriplegia due
to epidural hematoma resulting from an interventional
pain management procedure during the period between 1970 and 2000 (21). Other data also showed
compressive epidural hematoma secondary to cervical epidural injections in 3 cases when the data was
reviewed between 2005 and 2008 (22). None of these
estimations will provide the appropriate prevalence of
cervical hematoma related to epidural injections because multiple cases go unreported leaving the data
underreported. Apart from antithrombotic therapy,
multiple other mechanisms have been described
leading to epidural hematoma formation. These are
related to either epidural venous and arterial bleeding or bleeding from arterial venous malformations
or anatomic abnormalities of the vertebral column
with the posterior internal vertebral venous plexus
being proposed as the most likely source of bleeding (14,15,23,25,35). There have also been 3 case
reports illustrating bleeding arising from arteries in
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the posterior longitudinal ligament following anterior
discectomy (26). As described in interventional pain
management practices and general medical literature
(8,10,13,15,35,36), the risk of thrombotic events may
be higher with cessation of antithrombotic therapy. In
our experience, we have faced 2 instances of cardiovascular thromboembolic complications with the
patients recovering without residual complications
after hospital admissions.
Other risk factors include anatomic abnormalities of
the vertebral column, technically difficult or repeated
epidural punctures, older age, intrinsic thrombocytopenia, or platelet dysfunction, renal failure, and coagulopathy related to hemophilia (8,10,13,15,23,2731,35-37). Multiple safeguards to prevent neurologic
complications, including a controversial consensus
opinion from a multidisciplinary working group and
national organizations, do not seem to prevent
epidural hematoma formation (38-40). The literature
also shows single epidural injections to be safer than
continuous epidural injections. Thirty percent of the
cases reported in the literature were related to idiopathic or spontaneous origin, 17% were related to
anticoagulation, and only 10% were related to spinal
or epidural anesthesia (31). Further, the majority of
the cases were related to continuous epidurals in
anticoagulated patients or in patients with thrombocytopenic disorders (32,33). The literature shows that
there have been at least 3 cases reported related to
aspirin or other nonsteroidal anti-inflammatory drugs
(NSAIDs), 2 cases related to low molecular weight
heparin, and 2 cases related to fibrinolytic therapy.
However, none of them were related to cervical epidural injections.
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In reference to the anatomy, the cervical spinal cord
is the most vulnerable to compression with defects in
the dura because of the small diameter and small epidural space in this area compared to the thoracic and
lumbar levels (34). Further, a wide anatomic variation
also has been reported with arterial distribution in the
cervical spine, which may increase such risk with
interlaminar epidural injections, but most commonly
with transforaminal epidural injections (37). Anatomical abnormalities such as cervical spondylosis and
central and foraminal stenosis also may contribute
to development of epidural hematoma after multiple
attempts. Even though neither of these cases were
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associated with multiple attempts in performing the
procedures, older age was a factor and both the cases
showed significant spondylosis with osteophytosis.
CONCLUSION
Cervical interlaminar epidural injections are frequently used in managing chronic neck pain with or
without upper extremity pain with local anesthetic
alone or with steroids. Well known causes of epidural
hematoma have been anticoagulation and antithrom-

botic therapy; however, the majority of the reports
show that these occurrences have been reported in
patients where antiplatelet therapy has been stopped
or the patient was not on antiplatelet therapy. Patient selection, understanding the risk benefit ratio,
and using appropriate precautions, diligence when
performing the procedures, and attention after the
procedure to any complaints of unusual axial pain at
the site of injection are the most important aspects.
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