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Epidural blood patch (EBP) is routinely used to treat spontaneous intracranial hypotension (SIH). In the case
of a patient receiving dual antiplatelet therapy, a caudal EBP was utilized for treatment of his SIH-related
chronic headache as the traditional lumbar interlaminar approach was not advisable due to bleeding risk.
While there are case reports supporting the efficacy of caudal EPB for treating SIH, none of the cases were
performed in patients receiving antiplatelet therapy. In this case, we were uncertain whether antiplatelet
agents would interfere with clot formation in the epidural space and preclude successful blood patch
formation.

Herein, we present a 50-year-old man diagnosed with SIH after presenting with a 2-month history of
intractable, orthostatic, bifrontal headache. He had undergone coronary stenting 37 days prior and was
receiving dual antiplatelet therapy with aspirin and clopidogrel. After the patient failed conservative mea-
sures, he elected to proceed with caudal EBP. This provided only 2 hours of symptom relief. One week
later, another EBP was performed, this time with complete resolution of the patient’s headache.

Our case demonstrates that the caudal approach to EBP may be a safe and effective alternative to in-
terlaminar blood patch for treatment of spontaneous intracranial hypotension in patients at increased
bleeding risk related to antiplatelet therapy.

Epidural blood patch, caudal blood patch, CSF leak, postural headache, SIH, spontaneous intracranial
hypotension, anticoagulation
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BACKGROUND

Postural headaches related to reduced intracranial
pressure were first described by Schaltenbrand in 1938
(1). Since then, spontaneous intracranial hypotension
(SIH) has grown to become recognized as an important
potential cause of severe persistent headache (2-4). The
mechanism of chronic headache in patients with SIH
is thought to be related to cerebrospinal fluid (CSF)
hypovolemia secondary to spontaneous CSF leakage,
which leads to downward displacement of the brain and
subsequent traction on supporting pain-sensitive brain
structures, particularly the meninges and bridging veins
(2,5,6). A second proposed mechanism involves dila-
tion of intracranial pain-sensitive venous structures in
response to intracranial hypotension (5). The incidence
of SIH is 5 in 100,000 and peaks at 40 to 50 years (3-5).
Numerous terms such as “low CSF volume headache,”
“CSF hypovolemia,” "CSF volume depletion,” and
“spontaneous CSF leak” have been used to describe this
syndrome and these terms may be used interchange-
ably (7). The diagnostic hallmark of SIH, although not
clinically present in all cases, is the triad of orthostatic
headache, diffuse patchy meningeal enhancement on
imaging, and low CSF opening pressure (6). Orthostatic
headache is the most commonly reported clinical mani-
festation of SIH, although additional symptoms such as
neck pain or stiffness, nausea, and vomiting may occur
in up to half of patients (5,7). Rarely, coma and even
death have been described (8,9).

The headache of SIH, which may be diffuse in nature
or may localize to the occipital, suboccipital, temporal,
or frontal areas, characteristically worsens within 15
minutes of sitting or standing and improves within min-
utes after assuming the recumbent position (5-7). When
the headache fails to resolve spontaneously or with
conservative measures (including bed rest, caffeinated
products, hydration, or medications), epidural blood
patch (EBP) is the treatment of choice. The procedure
involves placing a needle in the epidural space through
an interlaminar approach and slowly (over a course of 30
to 60 seconds) injecting approximately 20 mL of sterile
autologous blood (10). There are 2 plausible explana-
tions for the therapeutic effect of EBP: an early effect
may simply be related to volume replacement, while
a delayed effect may involve sealing of the CSF leak
by the blood patch (6). Many cases require placement
of a second or multiple EBPs (4-6). While the lumbar
interlaminar approach is most commonly utilized, there
are certain conditions that preclude this approach.
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Examples of circumstances in which interlaminar EBP
may be impractical or inadvisable include infection at
the injection site, the presence of surgical wounds or
scarring, or the use of anticoagulation agents (10-14).
We report a case of successful administration of EBP
via a caudal approach for treatment of SIH-related
chronic headache in a patient receiving dual antiplatelet
therapy with aspirin and clopidogrel. Administration
through the sacral hiatus minimized the risk of bleed-
ing compared with the traditional lumbar interlaminar
approach. Despite the presence of antiplatelet agents,
a caudal EBP was successful in resolving this patient’s
chronic headache.

CASE REPORT

A 50-year-old male boat pilot with a past medical
history significant for type Il diabetes mellitus and
coronary artery disease was seen by his neurologist for a
2-month history of severe, daily headaches. The patient
had no neurological deficits, mental status changes,
or vision changes. He had no history of migraines,
tension headaches, or cluster headaches. Thirty-seven
days prior to evaluation, the patient had undergone
coronary angioplasty with stent placement and was
receiving dual antiplatelet therapy with clopidogrel
(75 mg daily) and aspirin (81 mg daily). The headache
was bifrontal in location, exacerbated with sitting up
or standing, and alleviated with lying down. Upon
further questioning, the patient recalled an incident
during which he sustained a fall onto his buttocks, and
he states that his headaches began shortly afterwards.
Additionally, he endorsed intermittent nasal discharge
of clear, watery fluid. Computed tomography scan of
the head with contrast medium showed no evidence of
active CSF leak. Nonetheless, given the nature of this
patient’s headaches, the clinical suspicion for low intra-
cranial pressure remained high, and cisternography was
considered to evaluate for CSF leak. After speaking with
the patient’s cardiologist, however, it was established
that the patient’s dual antiplatelet therapy should not
be interrupted, and this limited our ability to perform
diagnostic interventional procedures.

Initially, conservative treatment was attempted
for treating the patient’s headaches. Rest, hydration,
caffeinated products, and analgesics were ineffective
in controlling his symptoms. Twelve weeks later, he
was still experiencing significant pain despite the use
of hydrocodone-acetaminophen tablets more than
twice per day. At this time, the idea of attempting EBP
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via a caudal approach despite continuation of dual
antiplatelet therapy was discussed with the patient.
It was explained that the effectiveness of EBP in pa-
tients receiving dual antiplatelet therapy was not well
established. The patient was informed of the risks and
benefits of the elected procedure including but not
limited to: increased headache, no pain relief, bleed-
ing, infection, nerve injury, dural puncture, potential
paralysis, loss of use of one or more extremities, stiff
neck/back, medication reaction, muscle spasms, and
difficulty sleeping. The patient understood, was given
opportunity for question/answer dialogue, and elected
to proceed with caudal EBP (Fig. 1).

Initial caudal EBP provided only 2 hours of symptom
improvement. One week later, a second caudal EBP was
performed. In the postanesthesia care unit, the patient
reported significant relief of his headache. Pain was
reduced from 7 out of 10 on the Visual Analog Scale
before the procedure to 0 out of 10 after the procedure
in both the sitting and standing positions. One week
later, the patient reported continued 100% relief of
his headache. He was able to perform his activities
of daily living with no complications except for some
occasional soreness in the lower back when lying flat.

Eight weeks after the second EBP, the patient continued
to be without headaches and had returned to his job as
a boat pilot on the Mississippi river after missing work
for almost 3 months.

DISCUSSION

The patient described in this case posed a therapeutic
conundrum for his treatment team. On one hand, the
patient was experiencing daily, debilitating headache
for which he had failed conservative therapy and for
which EBP seemed the most promising intervention.
On the other hand, performing this procedure while
the patient was undergoing treatment with dual an-
tiplatelet agents raised concerns about increased risk
for bleeding and the possible devastating complication
of epidural hematoma. There was also the possibility
that the presence of antiplatelet agents would inhibit
platelet aggregation and clot formation, in which case
we would be exposing the patient to the risks of a
procedure that may ultimately be rendered therapeuti-
cally futile. In some circumstances, temporary cessation
of antithrombotics or anticoagulants is recommended
prior to undergoing interventional procedures (15,16).
However, we were hesitant to make alterations to the

Fig. 1. Caudal fluoroscopy of the patient using iohexol 300 mg/mL contrast medium confirming appropriate needle
placement prior to the injection of blood into the epidural space. Anterior-posterior view (Fig. 1A) and lateral view
(Fig. 1B).
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patient’s antiplatelet regimen since he had undergone
placement of a coronary stent only 37 days prior. While
the highest rates of coronary stent rethrombosis occur in
the first 30 days after stent placement, the patient was
still well within the 12-month period during which dual
antiplatelet therapy is recommended (17,18).

Because a caudal approach for epidural steroid injec-
tions poses less bleeding risk than lumbar interlaminar
injections, we felt that the caudal approach for EBP
may provide therapeutic response while minimizing
bleeding risk. Although we were encouraged by several
reports in the literature of successful treatment of SIH
via caudal EBP, none of these cases were attempted
in anticoagulated patients. Thus, it was uncertain
whether the blood patch would prove successful in
an anticoagulated patient. Our patient had exhausted
alternative treatment options and was still experiencing
daily, debilitating headaches which were negatively
impacting normal daily function. After he was made
aware of the risks, benefits, and possible complications
and outcomes of caudal EBP placement, including the
possibility that the procedure may be unsuccessful in
resolving his headaches, the patient elected to undergo
this procedure.

In a 2019 update, the American Society of Inter-
ventional Pain Physicians provided guidelines for the
use of antithrombotics and anticoagulants in patients
undergoing interventional techniques (19). While these
guidelines do not address EBP specifically, they classify
lumbar interlaminar epidural injections as intermediate-
risk procedures based on the potential risk for bleeding.
Meanwhile, caudal epidural injections are classified as
low-risk procedures. For this reason, caudal EBP was
chosen for the current patient in order to minimize the
risk of bleeding.

The first use of caudal EBP for treating SIH was
reported in 1998 by Gerancher et al (20) in a 28-year-
old woman with scoliosis who developed postdural
puncture headache following 4 unsuccessful attempts at
delivering epidural labor analgesia. Given the difficulties
with identification of the epidural space, the patient
underwent EBP via a caudal approach with catheter
guidance. Caudal EBP with catheter guidance has since
been reported in a pediatric patient with acute lympho-
cytic leukemia who developed subarachnoid-cutaneous
fistula and continuous CSF leak secondary to repeated
lumbar punctures for intrathecal administration of
chemotherapy, and also in a 2019 case report involv-
ing a postpartum woman with previous spinal surgery
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who developed postdural puncture headache (21,22).
In another report, the authors mixed autologous blood
with contrast media prior to injection in an attempt to
identify the precise location of blood patch formation
within the epidural space (11). Although these cases
were not performed in anticoagulated patients, they
spoke to the feasibility of caudal EBP placement and
inspired us to pursue this approach in our patient. The
patient experienced transient relief after the initial
blood patch placement and long-term relief after the
second blood patch placement, with no symptoms after
8 weeks of follow-up. At no point was there evidence of
any bleeding event even though the patient continued
his daily antiplatelet regimen as prescribed.

Aspirin, a direct inhibitor of cyclooxygenase (COX),
irreversibly inhibits the enzyme via acetylation and
disrupts production of thromboxane A2, a substance
which triggers platelet aggregation, vasospasm, and
serotonin release from platelets. Subsequently, the ratio
of prostacyclin to thromboxane A2 is increased, result-
ing in reduced thrombus formation and clotting (23).
Clopidogrel belongs to a class of medications termed
thienopyridine inhibitors. These exert their antiplatelet
effect by binding to P2Y12 receptors, which irreversibly
alters and significantly inhibits platelet aggregation
(24). There are numerous other antithrombotics and
anticoagulants available which affect various stages in
the platelet aggregation pathway and the coagulation
cascade. While aspirin and clopidogrel did not preclude
successful blood patch formation in our described
patient, this does not speak to the feasibility, efficacy,
or safety of the procedure in patient receiving other
agents.

LIMITATIONS

In the current case, diagnostic myelography, cister-
nography, or lumbar puncture were not performed
due to the patient’s antiplatelet regimen. This limited
our ability to meet the diagnostic criteria to definitively
establish a diagnosis of SIH. However, given the clinical
characteristics of the patient’s headache and response
to EBP, the authors believe that the current case is most
consistent with SIH.

CONCLUSION

Despite our concern that this patient’s concomitant
dual antiplatelet regimen would interfere with blood
patch formation, we were able to achieve clinical resolu-
tion of this patient’s chronic headache after performing
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2 caudal EBPs with no adverse bleeding event. Our
case demonstrates that caudal EBP may be a safe and  patients receiving dual antiplatelet therapy.
effective alternative to interlaminar blood patch for
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