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mmm Case Report

Two Cases oF AcuTe ErPiburaL HEMATOMA FORMATION AFTER CERVICAL
INTERLAMINAR EPIDURAL STEROID INJECTIONS

John R. Swicegood, MD?, Laxmaiah Manchikanti, MD?, Ramsin M. Benyamin, MD?, and

Joshua A. Hirsch, MD*

Cervical interlaminar epidural injections are
rarely associated with epidural hematoma result-
ing in surgical decompression. Multiple strategies
in the prevention of epidural hematoma after cer-
vical epidural injections are based on cessation
of therapy in patients with bleeding disorders on
antiplatelet therapy, fish oil, and multiple other
drugs. Multiple guidelines from organizations
across the globe have recommended continu-
ation of nonsteroidal anti-inflammatory drugs
(NSAIDs) and low dose aspirin. Guidelines also
have recommended to continue or cessation
of antithrombotic agent therapy based on risk
benefit ratio, due to associated risks of throm-
botic events with interventional techniques or
other surgeries with discontinuation of antiplatelet
therapy.

We report 2 cases of cervical epidural hema-
toma requiring surgical decompression, without
residual dysfunction.

The first case was in a 41-year-old Caucasian
woman with controlled hypertension; however,
with no drug therapy contributing to bleeding and
2 uneventful cervical interlaminar epidural injec-
tions, the patient developed a cervical epidural
hematoma after the third procedure which was
performed uneventfully. She developed rapid
paralysis and underwent surgical decompression

without residual dysfunction.

The second case involved a cervical epidural
injection resulting in a cervical epidural hematoma.
This patient was on 81 mg of aspirin and was
continued with therapy. Surgical decompression
was carried out with no residual dysfunction. This
patient also received Toradol for pain control in the
recovery room which may have exacerbated the
epidural hematoma.

These 2 case reports illustrate that cervical epi-
dural hematoma is a rare, but fatal occurrence
associated with cervical epidural injections. Appro-
priate patient selection with constant vigilance on
post operative course and follow-up treatment with
surgical intervention or conservative management
is crucial. It is also crucial to understand the role
of loss of resistance technique with air only which
may complicate the closed space phenomenon
of cord compression and post procedure pain at
the injection site which is different from the pain
ever experienced by the patient with the previous
injections.
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Hematoma following epidural injections is expected
in patients prescribed antithrombotic medications
or over-the-counter antithrombotic medications to
reduce thromboembolic events. While the discussion
continues in reference to the cessation of antithrom-
botic therapy in patients with known risk factors,
multiple case reports have been presented in patients
without antithrombotic therapy or in those patients
with low dose aspirin therapy with or without nonste-
roidal anti-inflammatory agents. Multiple guidelines
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across the globe have uniformly recommended the
continuation of low dose aspirin and nonsteroidal
anti-inflammatory drugs (NSAIDs) (1-7). The potential
contribution of fish oil (6), fluoxetine, and Ketoralac
(7) have been described. The extensive review of the
literature indicates that the risks of discontinuing anti-
coagulant therapy may be greater than continuation
of the therapy (1-4,8,9). Manchikanti et al, in a pro-
spective evaluation of bleeding risks of interventional
techniques in chronic pain (2,10), over a period of 20
months with involvement of 2,376 cervical interlami-
nar epidural injections, have reported no incidence
of epidural hematoma. Manchikanti et al (11) have
also described subarachnoid punctures in the cervi-
cal spine in 61 cases with no evidence of epidural
hematoma formation. In a case report and literature
review Manchikanti et al (4) have reported 2 cases of
epidural hematoma, one requiring a surgical decom-
pression and other one managed conservatively with
a extremely low prevalence of 2 cases over a period of
16 years or 0.0085% in a large tertiary referral center
performing 23,523 cervical epidural injections from
2000 through 2015. In another manuscript assess-
ing interventional pain management practices and
patterns of perioperative management of antiplatelet
and anticoagulant therapy, 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 (8). Interestingly, this assessment also
showed similar bleeding complications with epidural
hematomas whether antiplatelet therapy was contin-
ued or discontinued with 26 hematomas in patients
without cessation of therapy and 29 with cessation of
therapy. The major disadvantage of the interpretation
of this report is that the exact proportion of patients
with or without cessation is not known. In a recent
report Endres et al (9) showed that anticoagulants
were continued in 4,766 procedures without cessation
of therapy and 2,296 procedures with cessation of
the therapy. They reported serious morbidity includ-
ing 2 deaths in 9 patients after cessation of therapy.
Further, there have been multiple other case reports
of epidural or subdural hematoma following cervical
epidural injections (4-7,12-17); however, the reports
of spontaneous epidural hematoma are abundant (1).

We report 2 cases of cervical epidural hematoma in

28

patients with no antithrombotic therapy, performed in
atertiary referral center that has frequently performed
cervical epidural injections since 1993.

CASE REPORTS

The first case involves a healthy 41-year-old Cau-
casian woman with controlled hypertension without
antithrombotic therapy. In May 2010 she was referred
for evaluation and treatment of chronic neck and up-
per extremity pain. Her baseline magnetic resonance
imaging (MRI) showed spondylotic ridging at C4-5,
C5-6, and C6-7 with left paracentral disc protrusion at
C4-5, aright paracentral disc protrusion at C5-6, and
a broad based disc bulging at C6-7. She underwent 2
cervical interlaminar epidural injections uneventfully.
The third procedure was performed at the C7-T1 inter-
space, with injection of 2 mL of contrast 1 mL of 1%
lidocaine mixed with 12 mg of betamethasone. Using
the loss of resistance technique a single attempt was
performed without any bleeding pattern, etc. She
reported that the injection felt somewhat different
and she felt a pop. The procedure was performed
without sedation in a sterile setting. She walked in
the recovery room and was discharged in satisfactory
condition. She called one hour later stating that she
was paralyzed. She was seen in the emergency room
and was admitted. She was initially managed with
conservative management since there was no neuro-
surgeon available. Subsequently, she was transferred
to another hospital where she underwent surgical
decompression without residual dysfunction. MRI
prior to surgical intervention showed a dorsal epidural
hematoma in the cervical and thoracic spine, worse at
C7-T2, as shownin Fig. 1. There was compression of
the cord at T1-2 as shown in Fig. 2. MRI showed that
at level T4, the dorsal epidural hematoma measured
3.3 mm in thickness and this gradually tapered to
essentially nothing at the level of T8.

The second case involves a 76-year-old Caucasian
man, in December 2013, with chronic neck and upper
extremity pain. Patient was diabetic and was receiving
low dose aspirin 81 mg and vitamin D3. Patient’'s MRI
showed disc protrusion at C5-6 with mild canal steno-
sis and mild left foraminal narrowing. There was also
spondylotic ridging with superimposed disc protrusion
at C6-7 with more moderate canal stenosis and bilat-
eral foraminal narrowing, left greater than right. The
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patient underwent an uneventful
repeat cervical epidural injection
at C7-T1. Using the loss of resis-
tance technique, 1 mL contrast
1 mL of 1% lidocaine mixed
with 12 mg of betamethasone
and 4 mg of dexamethasone
were injected uneventfully. He
started developing excruciating
pain in the recovery room. At this
time, he was administered with
30 mg of intravenous Ketoralac
(Toradol®); however, this did
not change his pain significantly.
No neurologic symptoms were
observed and he was function-
ing normally except for the
residual paralysis from his pre-
vious cerebrovascular accident
(CVA). Considering potential of
an epidural hematoma, over the
course of next 30 minutes, he
was taken to the local hospital
and underwent computed tomo-
graph (CT) scan of the cervical
and thoracic spine which re-
vealed a small amount of air and contrast and
a small amount of blood which was diffused
without loculation as shown in Figs. 3 and 4.
There were no neurological symptoms 3 hours
after the epidural injection. Since there was
no neurosurgeon on call available, the patient
was transferred to a different hospital. Subse-
quently, the patient underwent decompression
and did well without any residual dysfunction.

1A. Cervical spine MRI sagittal T2WI  1B. Sag post-contrast T1 weighted

of the midline demonstrating dorsal images of the cervical spine dem-

epidural hematoma worst at C7-T2.  onstrating epidural hematoma.
Dark spots likely represents air in
the hematoma.

Fig. 1. Cervical epidural hematoma on MRI: sagittal views.

DISCUSSION

We report 2 cases of cervical epidural he-
matoma, with one patient not on any type 2A. MRI of thoracic
of antithrombotic therapy and one patient
receiving low dose aspirin therapy, who also
received Toradol in the recovery room. Both
patients were diagnosed rapidly and under-
went appropriate surgical decompression.
Both recovered without residual dysfunction.

2B. Axial T2 weighted image
spine sagittal T2WI from MRI of thoracic spine dem-
demonstrating lower onstrating epidural hematoma
limit of epidural he- in this image paracentral to the
matoma. right effacing the thecal sac and
distorting the upper thoracic cord

Despite multiple case reports of cervical epi- Fig. 2. Cervical epidural hematoma: sagittal and axial views show-
dural hematomas over the years (4-12), they ing lower limits into thoracic spine.
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are rare. In fact, Man-
chikanti et al (4) have
reported a prevalence
of 0.0085% from 2000
to 2015. The literature
has no prevalence sta-
tistics for cervical epi-
dural hematoma, but
multiple manuscripts
have described a rate
0f1.38in 10,000to 1in
250,000 epidural pro-
cedures (7). Further,
randomized controlled
trials and large case
series of cervical epi-
dural injections have
not reported serious
neurological complica-
tions. Xu et al (15) per-
formed a meta-analysis
of available and rel-
evant literature, report-
ing 4 cases of cervical

neuraxial hematomas
with 4 additional cases in the thoracic and lumbar

spine. Fitzgibbon (16), in a report for the American
Society of Anesthesiologist (ASA) closed claims
project, reported 6 claims after assessing paraplegia
or quadriplegia due to epidural hematoma resulting

Fig. 3. Sagittal reconstruc-
tion demonstrating epidural
hematoma on CT scan: arrow
indicates epidural hematoma.

from an interventional pain management procedure
during the period between 1970 and 2000. Rathmell
et al (17), also describing injury and liability associ-
ated with cervical procedures for chronic pain from
2005 to 2008, reported 3 cases of compressive
epidural hematoma secondary to cervical epidural
injections. Consequently, the literature contains no
prevalence statistics for cervical epidural hematoma
related to epidural injections. Multiple reasons for
this have been described including under reporting
as a major cause.

In addition to antithrombotic therapy, multiple other
mechanisms have been implicated in the forma-
tion of epidural hematoma, specifically after needle
placement with epidural injections. These mecha-
nisms point towards anatomic abnormalities of the
vertebral column with epidural venous and arterial
malformations (1,7,18-20). To support these theo-
ries, 3 cases of post operative epidural hematoma
as a complication of anterior cervical discectomy
have been described (21). Other risks include ana-
tomic abnormalities of the vertebral column leading
to technical difficulties or repeat punctures, older
age, intrinsic thrombocytopenia, or platelet dysfunc-
tion, renal failure, and other related coagulopathies
including hemophilia (16-18,20,22-28). Despite all
the mechanisms and theories, antithrombotic or an-
ticoagulant therapy has been described as the main
culprit. As described overwhelmingly in the literature
(1,2,8,9), the risk of thrombotic events may be higher

Aial image from post treatment CT
Demonstrating contrast and hemorrhage
in the epidural space

Axialimage from post treatment CT
Demonstrating air in the epidural space

4A. Axial image from post treatment CT dem-
onstrating air in the epidural space.

Axial image from post treatment CT
Demonstrating contrast and hemorrhage
in the epidural space

Axial image from post treatment CT
Demonstrating air in the epidural space

4B. Axial image from post treatment CT
demonstrating contrast and hemorrhage in the
epidural space.

Fig. 4. Axial images of epidural hematoma.
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with cessation of antithrombotic therapy. Multiple
instances of cerebral or cardiovascular thrombotic
events have been reported in the past with residual
complications (1,2,4,8,9). Thus far, 2 prospective
evaluations have provided evidence for the lack of
increased risks associated with continuation of anti-
thrombotic therapy. In these 2 case reports, we have
presented one case with no antithrombotic therapy
and the second case with low dose aspirin of 81 mg
which has been recommended not to be discontinued
by all authorities. However, in the second case, the
patient was also administered with Ketoralac 30 mg.
Ketoralac has been reported to be associated with
increased incidence of cervical epidural hematoma
(7). Recent descriptions of safeguards do not seem to
prevent or protect against dural punctures or epidural
hematoma formation (29-31). Further, the literature
has reported a higher prevalence of epidural hema-
toma formation with continuous epidurals compared
to single epidural injections (26,32,33). Kreppel et al
(26) reported that 30% of the cases in the literature
were due to idiopathic or spontaneous origin, 17%
were related to anticoagulation, and only 10% were
related to spinal or epidural anesthesia. In addition,
the literature also shows that the majority of the cases
were related to anticoagulated patients or patients
with thrombocytopenic disorders (32-34) undergoing
continuous epidural anesthesia administration with
catheter placement. The previous literature shows
that there have been at least 3 cases related to as-
pirin or other NSAIDs to which this case reports ads
as a fourth case (4). There also have been 2 cases
related to low molecular weight heparin and 2 cases
related to fibrinolytic therapy. However, none of these
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