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We report a case of a chronically anticoagulated 59-yr-
old woman who underwent an L4 to L5 epidural block
to relieve her low back pain and subsequently devel-
oped a T7 to L5 epidural hematoma with cauda equina
and conus compression. Fresh frozen plasma and vita-
min K were given before surgery, whereas recombinant
activated factor VIl was administered during surgery to

reverse the coagulopathy and to enable the emergent
laminectomy and hematoma evacuation. Recombinant
activated factor VII administration proved to be a use-
ful adjunct in the emergent surgical management of a
thoracolumbar epidural hematoma.

(Anesth Analg 2004;99:595-7)

he most common complication of coumadin use

is adverse bleeding, with an estimated 3% chance

for major hemorrhage every year. The intensity
and duration of anticoagulation directly correlates
with the incidence of hemorrhagic events (1,2). Epi-
dural hematomas are dangerous complications of an-
ticoagulant therapy and should be suspected in any
anticoagulated patient presenting with spinal pain as-
sociated with motor and sensory deficits or urinary
retention. Such patients often present as surgical
emergencies because of impending neurological
deficits.

Emergent reversal of coumadin-induced anticoagu-
lation is not always easy: activated prothrombin com-
plex concentrates may be thrombogenic, and fresh
frozen plasma (FFP) may transmit bloodborne viruses
and prions. Moreover, not every patient can tolerate
the intravascular volume load associated with FFP
administration.

Recombinant activated factor VII (rFVIla) was orig-
inally developed to control bleeding episodes in he-
mophilia A and B patients with inhibitors to FVIII or
FIX (3). In this report, we describe the intraoperative
application of rFVIla that enabled the successful evac-
uation of a thoracolumbar epidural hematoma in an
anticoagulated patient.
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Case Report

The patient was a 59-yr-old woman with chronic low back
pain, dilated cardiomyopathy, and paroxysmal atrial fibril-
lation on coumadin. She was treated with periodic epidural
pain blocks for back pain by a physical medicine/
rehabilitation physician. Eight hours after an L4-5 epidural
injection, she developed increasing right lower extremity
pain. She was taken to the emergency room, and her inter-
national normalized ratio (INR) was found to be 8.41; partial
thromboplastin time (PTT) was 84.5 s.

Neurologic examination showed (right and left lower ex-
tremities, respectively) 4/5 4/5 iliopsoas, quadriceps, ham-
strings, 5/5 4/5 gastrocnemius, and 4/5 4/5 anterior tibial
and extensor hallucis longus muscle strengths. Sensation to
pinprick and light touch was decreased equally on both
lower extremities, but joint position sensation was intact on
the left lower extremity. Perianal sensation and rectal tone
were also decreased. Subsequently, the patient was given
5 mg of vitamin K IV.

An emergent magnetic resonance image revealed an ex-
tensive epidural hematoma involving the lower thoracic and
lumbar spinal canal and extending from T7 to L5. The he-
matoma caused severe cauda equina and conus compres-
sion. At that time, 4 h after admission, 3 U of FFP was given,
and she was transferred to SUNY Upstate University Hos-
pital, where 2 U of FFP and 10 mg of vitamin K were given.
Repeated coagulation studies, 9 h after the first emergency
room visit, indicated prothrombin time (PT)/PTT/INR val-
ues of 24.4 5/45.6 s/2.14.

The patient was taken to the operating room. After the
induction of anesthesia, but before surgical incision, 3.6 mg
of rFVIIa (NovoSeven; Novo Nordisk, Princeton, NJ) was
given IV. The dose was repeated 2 h later. A T9 to L5 de-
compressive laminectomy and epidural hematoma evacua-
tion were performed. Estimated blood loss was 800 mL. On
the first postoperative day, her PT/PTT/INR values were
13.6 s/21.1 s/1.06. Motor examination showed 5/5 strength
in bilateral lower extremity muscles. Sensory examination
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was intact to light touch and pinprick on the right and
slightly decreased on the left. A day later, the patient was
able to stand and walk with a walker and was discharged
home on the fifth postoperative day. Her coumadin was
withheld for 2 wk.

Discussion

Emergent operations on coagulopathic patients are
always challenging for the surgeon and the anesthesi-
ologist. Prompt surgical management is often delayed
in hemophiliacs, patients with hepatic dysfunction,
and therapeutically anticoagulated patients because of
the inability to correct the coagulopathy with FFP,
vitamin K, or activated prothrombin complex concen-
trate. rFVIla was developed in the late 1980s to
achieve hemostasis in hemophilia A and B patients.

Several possible mechanisms of action of rFVIla
have been described. Upon endothelial injury, a tissue
factor/FVIla complex is formed. This complex acti-
vates FX and FIX, leading to the formation of small
amounts of thrombin, which, in turn, activates plate-
lets and other coagulation factors, leading to further
thrombin generation. FIXa binds to FVIIla. The
platelet-bound FIXa/FVIIla complex further facilitates
the FIX to FIXa conversion. Eventually, a full thrombin
burst occurs that is mediated by FXa and FVa (3).

A tissue factor/FIX/FVIll-independent mechanism
of action has also been postulated, because rFVlIla is
also effective in hemophilia B patients and in individ-
uals with acquired inhibitors to FVIII or FIX (4). Al-
though rFVIla probably exerts its hemostatic effect at
the site of vascular injury, rare thromboembolic com-
plications have also been reported (5,6). The proco-
agulant effects of rFVIla can be monitored by PT, FVII
clotting activity, plasma concentrations of FVIla, and
clinical assessment (cessation of bleeding and stability
of hematocrit).

The rFVIla does not transmit bloodborne patho-
gens. It is fast and easy to administer, and, because of
its small volume (2.2 mL/1.2-mg vial), it can safely be
given to patients with borderline cardiac function or
congestive heart failure. Adequate hemostasis can be
achieved with small doses (20-40 ug/kg), and its
short elimination half-life (approximately two hours)
renders rFVIla an ideal drug to reverse anticoagula-
tion before invasive diagnostic or therapeutic inter-
ventions (7); however, rFVlla is expensive. One 1.2-mg
vial costs $2138 in our institution, which is comparable
to 8 U of packed red blood cells ($265 each) or four
packs of platelet concentrates ($554 each).

An 1V bolus of rFVIla resulted in reduced blood loss
in retropubic prostatectomy patients (8), reversed di-
lutional coagulopathy in children undergoing poste-
rior spinal fusion (9), and also proved beneficial dur-
ing total hip arthroplasty (10). It has been successfully
applied in cardiac surgery for redo coronary artery
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bypass grafting, valve replacement and repair, left
ventricular assist device implantation, and heart trans-
plantation in a hemophiliac patient (11-15). After par-
tial correction of the INR with FFP, a single dose of
rFVIla (40-90 ug/kg) successfully corrected the co-
agulopathy (secondary to coumadin administration,
trauma, or end-stage liver disease) in nonhemophilic
neurosurgical patients. Epidural or subdural hemato-
mas and intraparenchymal or intraventricular hemor-
rhages could be successfully treated with craniotomies
and ventriculostomies. Intracranial pressure monitor
insertions could also be performed in patients with
cerebral edema. Postprocedure imaging did not reveal
any hemorrhagic complications (16,17). A rapidly de-
teriorating patient with an acute subdural hematoma
and a preoperative INR of 6.39 received a single large-
dose (120 ug/kg) rFVIla injection, because time did
not permit initiation of the standard treatment with
vitamin K and FFP (18).

Since our patient presented with moderate conges-
tive heart failure, she might not have been able to
tolerate the intravascular volume load of further FFP
transfusions. Moreover, her impending neurological
deficits prompted emergent surgical intervention. Her
coumadin-induced coagulopathy was successfully re-
versed with the combination of vitamin K, FFP, and
two doses of intraoperatively administered rFVIla. No
complications were encountered.

In conclusion, rFVIla administration, together with
vitamin K and FFP, proved to be a useful adjunct in
the emergent surgical management of a thoracolum-
bar epidural hematoma.
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