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FISH OIL AS A POTENTIAL CONTRIBUTOR TO EPIDURAL HEMATOMA 
FOLLOWING CERVICAL EPIDURAL STEROID INJECTION: A CASE REPORT 
AND FOCUSED LITERATURE REVIEW

Eric J. Jenkie, DO1, Ramsin M. Benyamin, MD2, and Laxmaiah Manchikanti, MD3

Fish oil has been anecdotally linked to bleed-
ing complications during interventional spinal 
procedures. We present a case report involving 
a cervical epidural hematoma following cervical 
epidural injection in a patient who has been taking 
fi sh oil, with detailed literature review.
A 49-year-old woman with a previous history of 

anterior cervical disc fusion at C5-C6 underwent 
routine cervical epidural injection for neck pain 
due to a disc herniation below her fusion. Thirty 
minutes after the procedure, she experienced 
numbness and tingling in both arms and devel-
oped severe pain between her shoulder blades. 
She was sent to the emergency room and soon 
developed a left-sided wrist drop. An emergent 
cervical magnetic resonance image (MRI) re-
vealed an epidural hematoma at C6-C7. She 
underwent emergent surgical decompression of 
the hematoma through multiple laminectomies at 
C6, C7, and T1. The surgeon noticed excessive 
blood oozing through the incision site and left 
two drains in the wound. She recovered without 

neurological defi cit. Upon further investigation, 
it was discovered that she had been taking high 
doses of over-the-counter fi sh oil.
Ingredients in over-the-counter preparations 

are not regulated or standardized. Fish oil use 
may predispose a patient to bleeding complica-
tions when used in higher doses alone or when 
used at any dose in conjunction with antiplatelet 
therapy. The benefi ts of fi sh oil use should be 
weighed against the potential risk of bleeding with 
cessation of fi sh oil in patients undergoing spinal 
interventions. As described by others, signifi cant 
pain at the site of injection which is unusual and 
different from the pain experienced in the past as 
well as complicating factor of loss of resistance 
technique in closed space must be considered. 
Finally, rapid diagnosis and intervention avoids 
neurological defi cit. 
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Cardiovascular disease is the leading cause of death 
globally and in the United States, with heart disease 
striking someone in the United States about once 
every 43 seconds with deaths in over 375,000 people 
per year (1). Similarly, even though not responsible 

for deaths as cardiovascular disorders, chronic pain 
is highly prevalent leading to signifi cant disability in 
the United States and across the globe (2,3). The 
health care and economic impact of both conditions 
is enormous with numerous modalities of treatments 
offered to manage cardiovascular disorders, as well 
as chronic pain. Various modalities of preventive 
measures utilized in reducing the risk of cardiovas-
cular disease include administration of multiple drugs 
including aspirin, antithrombotic agents, and omega-3 
fatty acids available in the form of fi sh oil (4-6). Epi-
dural injections are one of the common modalities of 
treatment in managing spinal pain with reported ef-
fectiveness and cost utility (7-16). Conceivably, many 
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patients receiving multiple preventive measures, 
either primary or secondary, including the intake of 
fi sh oil, present to interventional pain management 
settings. Since fi sh oil or omega fatty acids are non-
prescription mediations available over the counter, 
physicians often miss assessing the risk of fi sh oil 
prior to performing interventional techniques. Fish oil 
has been used extensively with both health profes-
sionals, including the   American Heart Association 
(AHA), and the public giving signifi cant attention to the 
potential health benefi ts of omega-3 polyunsaturated 
fatty acids (17-20). Despite these recommendations 
and purported benefi ts, multiple risks also have been 
reported with use of fi sh oil supplements (4-6,17-28).
Despite the controversial benefi ts and associated 

risks, according to the National Institutes of Health 
(NIH), fi sh oil has now become the third most widely 
used supplement in the United States and the AHA 
continues to recommend it with claims that omega-3 
fatty acids decrease the risk of heart arrhythmia, slow 
down growth of atherosclerotic plaque, and slightly 
lower arterial blood pressure (6,20,29). 
 Interventional techniques, specifi cally cer-

vical epidural injections, may be associated with 
increased risk of bleeding, resulting in an occasional 
epidural hematoma (30-45). The present guidelines 
do not recommend discontinuation of low dose aspirin 
or discontinuation of antiplatelet therapy based on the 
risk-benefi t ratio (30,31,44,45). Further, there is no 
guidance available on omega-3 fatty acids and dis-
continuation of fi sh oil prior to high risk interventional 
techniques including cervical epidural injections. 
Consequently, there is a potential for bleeding com-

plications with interventional techniques in patients 
on fi sh oil with or without concomitant administration 
of aspirin or other antiplatelet therapeutic agents. 
We provide a case report of a patient on fi sh oil de-
veloping an epidural hematoma after administration 
of an uneventful cervical epidural injection under 
fl uoroscopic guidance. 

CASE REPORT
 A 49-year-old woman with a history of moder-

ate spinal stenosis in the cervical area presented to 
our pain center for routine cervical epidural injection 
for neck and shoulder pain. Two years prior, she had 
an anterior cervical disc fusion at C5-C6 for signifi cant 

C6 radiculopathy and had subsequently developed 
disc herniations above and below the level of fusion. 
She had undergone 3 prior cervical epidural steroid 
injections at our center after her fusion while taking 
81 mg aspirin without any bleeding complications. 
However, since her last epidural, it was discovered 
that she had been taking over-the-counter fi sh oil 
2400 mg daily, along with her daily aspirin intake. 
The patient was placed in a prone position and, un-

der fl uoroscopic guidance in the posteroanterior (PA) 
and lateral position, a #18 Rx Coude needle was used 
to locate the C7-T1 epidural space using the loss of 
resistance technique. No parenthesis, cerebrospinal 
fl uid (CSF), or blood was noted, and the fi nal posi-
tion of the needle was confi rmed by injection of 2 mL 
Omnipaque 240 in real-time fl uoroscopy. There was 
good spread of contrast above and below the levels 
of fusion, and no intravascular or intrathecal dye diffu-
sion was noted (Fig. 1). Upon confi rmation of correct 
needle placement, 3 mL of a preservative-free saline 
solution containing 12 mg Celestone Soluspan was 
injected without any problems. The procedure was 
successful and without any immediate complication. 
She was discharged home 20 minutes later in stable 
condition. 
When she arrived at home, approximately 40 min-

utes after her procedure, she experienced numb-
ness and tingling in both arms and signifi cant pain 
between her shoulder blades. Within 30 minutes of 
her symptom onset, she was sent to the emergency 
room and while in the magnetic resonance imaging 
(MRI) scanner, developed a left-sided wrist drop. 
A cervical MRI showed a 7 mm epidural hemor-
rhage extending superiorly to the C2-C3 level and 
inferiorly to the T4 level (Fig. 2). The majority of the 
hemorrhage was at the C6-C7 level associated with 
moderate cervical stenosis due to a cervical disc 
herniation at that same level (Fig. 3). She underwent 
emergent surgical decompression and evacuation of 
the hematoma through multiple laminectomies at C6, 
C7, and T1. The surgeon noticed excessive blood 
oozing through the incision site and left 2 drains in 
the wound. Postoperatively, she had immediate relief 
of her symptoms and regained her wrist strength. 
Postoperative imaging was not obtained due to her 
exceptional clinical progress, and she was discharged 
home 3 days later without any measurable defi cit.
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DISCUSSION
 We provided a case 

report of an uneventful cervical 
epidural injection resulting in 
cervical epidural hematoma with 
appropriate decompression with 
no residual dysfunction.
 The literature search 

yielded multiple case reports of 
cervical epidural hematoma fol-
lowing cervical epidural injections 
(33-36,38-40). One of the case 
reports showed chronic subdu-
ral hematoma developing after 
one month (33). The majority of 
the other 3 cases (34-36,38-40) 
reported cervical epidural hema-
toma with epidural injections re-
quiring surgical decompressions. 
In one case report, the potential 
contributing effect of ketorolac 
and fluoxetine was discussed 
(36). There are no published 
reports of cervical epidural he-
matoma in patients receiving an-
tiplatelet therapy or supplements 
such as fi sh oil. The prevalence 
statistics of epidural hematoma 
in the cervical spine are unknown 

pain management procedure (41). In addition, 3 
cases of compressive epidural hematoma due to 
cervical injections were also reported with review 
of the data between 2005 and 2008 (42). However, 
these estimations may not provide the appropriate 
prevalence of cervical epidural hematoma related to 
epidural injections. 
Multiple mechanisms have been described for de-

velopment of epidural hematoma basically related 
to epidural venous and arterial bleeding or bleeding 
from arterial venous malformations. The posterior 
internal vertebral venous plexus has been proposed 
as the most likely source of bleeding (46). However, 
others have argued that due to differential pressures 
with venous pressure being less than intrathecal 
pressure, venous bleeding may not be capable of 
causing acute spinal cord compression. In support 
of the arterial origin of epidural hematoma, 3 cases 

Fig. 1. Fluoroscopic image, cervical ESI.

even though a rate of 1.38 in 10,000 to 1 in 250,000 
epidural procedures has been reported (36). Inter-
laminar epidural injections are frequent. Utilization 
data in the Medicare population showed 419 cervical 
and thoracic epidural injections were performed per 
100,000 Medicare fee-for-service (FFS) population 
in 2013 (7). Large case series of cervical epidural 
injections reported no associated serious neurological 
complications including epidural hematoma (43). In 
a meta-analysis with inclusion of relevant literature, 
8 cases of neuraxial hematoma following epidural 
injections were identifi ed with involvement of 4 cases 
in the cervical spine and 4 cases in the thoracic 
and lumbar spine (37). The published data from the 
American Society of Anesthesiologists Closed Claims 
Project showed that between 1970 and 2000, there 
were 6 claims for paraplegia or quadriplegia due to 
epidural hematoma resulting from an interventional 
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have been reported showing the bleeding arising from 
arteries in the posterior longitudinal ligament following 
anterior discectomy (47). 
Multiple risk factors have been reported as a cause 

of cervical epidural hematoma including anticoagu-
lation medication usage, anatomic abnormalities of 
the vertebral column, diffi cult or repeated epidural 
punctures, older age, intrinsic thrombocytopenia or 
platelet dysfunction, renal failure, and coagulopathy 
related to hemophilia (48-52). Further, the majority 

of the cases reported in the lit-
erature (30%) were idiopathic or 
spontaneous, 17% were related 
to anticoagulation, and 10% 
were related to spinal or epidural 
anesthesia (52). The majority of 
the cases have been reported 
due to continuous epidurals in 
anticoagulated patients or with 
thrombocytopenic disorders 
(53,54). Among the multiple 
cases reported, association with 
aspirin or other non-steroidal an-
ti-infl ammatory drugs (NSAIDs) 
was reported in 3 cases, low 
molecular weight heparin was in-
cluded in 2 cases, and fi brinolytic 
therapy in 2 cases. However, 
these are not all related to cervi-
cal epidural injections.
The cervical spinal cord is the 

most vulnerable to compression 
given the relatively smaller diam-
eter of the spinal canal including 
a smaller peridural space in 
this area compared to thoracic 
and lumbar levels (55). A wide 
anatomic variation also has been 
reported with arterial distribution 
in the cervical spine, which may 
increase such risk (56). Other 
risk factors include advanced 
age, chronic renal insuffi ciency, 
female gender, and spinal steno-
sis and spondylolysis.
In consideration of the medica-

tion risk factors, fi sh oil may be 

Fig. 2. Cervical MRI, STIR sagittal view. Epidural hematoma C6-C7.

one of the risk factors, while modern guidance de-
scribes continuation of aspirin and some antiplatelet 
therapy in almost all cases, whereas in others, a 
risk benefi t assessment must be performed prior to 
discontinuation of these drugs (30,31,39).
Fish oils have been demonstrated to impair hemo-

stasis. The effects have been attributed to the bioac-
tive ingredients docosahexaenoic acid (DHA) and 
eicosapentaenoic acid (EPA). The hemostatic prop-
erties reported include a hypocoagulant effect (57), 
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reduction in vitroplatelet aggre-
gation (57), and prolongation 
of bleeding time in humans 
(57,58). Further, these effects 
are augmented for fi sh oil in 
combination with antiplatelet 
or antithrombotic therapy (57). 
However, these effects have 
not been demonstrated to have 
any clinically signifi cant impact 
on bleeding, even in patients 
being treated with antiplatelet 
or antithrombotic agents (58). 
Multiple evaluations assessing 
the potential role of excessive 
bleeding (21-28) have yielded 
variable results with all of them 
concluding that there is no 
significant impact on bleed-
ing during surgery or other 
procedures. Fish oil has been 
recommended as prophylactic 
therapy to prevent cardiovas-
cular disorders by the AHA and 
others (59,60). 
Omega-3 fatty acids are 

found in seafood, nuts, and 
plant oils. Fish and fi sh oil con-

no studies have demonstrated defi nitive evidence 
related to increased risk of bleeding. 
Interest in fi sh oils stems largely from a study pub-

lished in 1970 showing that Greenland Eskimos had 
a low rate of ischemic heart disease despite their high 
fat diet consisting mainly of fi sh (22). Numerous stud-
ies have been performed since then linking fi sh intake 
with reduction in risks of cardiovascular disease. In 
fact, in 2008, it was recommended that all clinicians 
should strongly consider therapy with fi sh oil (17). In 
addition, the AHA in 2002 recommended that dietary 
consumption should be increased to at least 2 fatty 
fi shes per week with the addition of vegetable oils, as 
well as nuts and seeds (18). While the AHA continues 
to recommend daily intake of fi sh oil, global guidelines 
also emphasize these recommendations (19,20).
Even though the recommendations are overwhelm-

ing and as many as one-third of Americans consume 
these supplements, the literature showing the ben-

Fig. 3. Cervical MRI, T2 axial view. Epidural hematoma C6-C7 compressing on 
left cord. 

tain 20-carbon EPA and 22-carbon DHA, which are 
the most researched compounds. However, canola 
and fl axseed oils, walnuts, and soybeans contain 
18-carbon α-linolenic acid (ALA), which has been less 
researched and is speculated to be a less clinically 
signifi cant compound. Studies reveal that omega-3 
fatty acids reduce plasma triglycerides and VLDL 
lipids, raise HDL levels, and have an anticoagulant 
effect and antithrombotic potential at suffi cient doses. 
The mechanism involves incorporation of EPA and 
DHA into the platelet membrane, reducing platelet 
aggregation. EPA and DHA build up in plasma leading 
to lasting effects on platelet aggregation for at least 
4 weeks. A synergistic antiplatelet effect with aspirin 
has also been demonstrated when fatty acids are at 
higher levels (61). Despite these fi ndings, one study 
concluded that there was no increased risk of bleed-
ing when fi sh oil was added to an antiplatelet regimen 
of aspirin and clopidogrel. There remains a paucity 
of related literature about fi sh oil complications and 
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efi ts, as well as associated risks, are inconclusive. 
A systematic review (59) concluded that fi sh oil use 
has not been supported by research after summariz-
ing the results from 18 randomized controlled trials 
(RCTs) and 6 meta-analyses of RCTs published in 
high profi le journals. Based on this review, it appears 
that the benefi t from fi sh oil was reported in only 2 
studies, leading the authors to conclude sales of fi sh 
oil have increased despite unsupported claims. How-
ever, multiple other trials and systematic reviews have 
supported their use with some evidence. Considering 
side effects rather than benefi ts, which may outweigh 
the benefi ts, risk of bleeding has been an issue of 
concern for surgeons, as well as interventional pain 
physicians (22-28). The literature concerning the 
bleeding risk is also controversial with some showing 
increased risk, some showing lack of increased risk, 
and others showing that despite the alteration in the 
anticoagulation mechanism, the risks are negligible.
Proponents show that the principle difference be-

tween the older and the more recent n-3 studies was 
a greater use of background optimal medical therapy 
that may have reduced the benefi t from n-3. Addition-
ally, they also stated that some of the more recent 
trials used relatively low doses or tested n-3 supple-
mentation on top of a relatively high baseline intake 
of n-3s (60). However, fi sh oil administration is also 
associated with multiple side effects. Even though the 
Food and Drug Administration (FDA) does not gener-
ally regulate fi sh oil supplements, a few producers of 
fi sh oil have chosen to have their product evaluated 
by the United States Pharmacopeia (USP) (58). 
It has been shown that many fi sh oil supplements 
contain vitamin E, which has been found to increase 
the risk of hemorrhagic stroke, thus increasing the 
anticoagulant effects of fi sh oil in combination with 
vitamin E and when taken in conjunction with aspirin 
(61). Further, fi sh oil consumption may have different 
effects depending on which formulation is taken and 
whether the patient is on antiplatelet therapy.
Considering the variability of fi sh oil concentra-

tions and frequent use of antiplatelet medication in 
the general population, there are now concerns for 
elevated bleeding risk related to interventional proce-
dures. However, fi sh oil is not routinely discontinued 
for interventional procedures, and some have even 
suggested that it does not actually increase the risk 

of bleeding. At this time, there are no established 
guidelines for fi sh oil use pertaining to interventional 
techniques. Additionally, there is only limited evidence 
to discontinue antiplatelet therapy with platelet ag-
gregation inhibitors to avoid bleeding and epidural 
hematomas, and a recent meta-analysis of evidence, 
actually suggested continuation of NSAIDs, low dose 
aspirin, and phosphodiesterase inhibitors during 
interventional techniques (30).
In our case, the patient had 3 prior cervical epidural 

steroid injections while taking low dose aspirin with-
out any bleeding complication. This demonstrates 
the effectiveness of the current safety guidelines 
for continuing antiplatelet therapy for interventional 
procedures. However, at the time of her last epidural 
steroid injection that resulted in a bleeding compli-
cation, 2,400 mg of fi sh oil had been added to her 
daily regimen of low dose aspirin. Concomitant use 
of aspirin and fi sh oil likely produced a synergistic ef-
fect, which increased her risk of developing cervical 
epidural hematoma. 

CONCLUSION
Fish oil may predispose a patient to bleeding com-

plications when used in higher doses alone or when 
used at any dose in conjunction with antiplatelet use. 
Practitioners must be aware of bleeding risks, clinical 
presentation with bleeding and formation of hema-
toma associated with severe and unusual pain at the 
site of injection and contribution of loss of resistance 
technique with air, and the longer-term preventative 
health benefi ts of fi sh oil use should be weighed 
against the potential immediate risk of bleeding after 
interventional techniques are performed. 
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