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Background: 	Interventional pain procedures such as spinal cord stimulator placement are safely performed when
anticoagulation medications are discontinued beforehand in accordance with published recommendations. However, current guidelines for direct thrombin inhibitors are limited to dabigatran, rivaroxaban,
apixaban, and edoxaban. One recommendation is to allow a 5-half-life interval between discontinuation
of these medications and a high-risk interventional spine procedure to avoid complications such as spinal
hematoma.
Case Report: 	We report a case of a 53-year-old woman with multiple comorbidities who was placed on a heparin infusion after presenting with acute radial artery occlusion and right hand ischemia. The patient underwent
vascular bypass of the right arm and then developed compartment syndrome postoperatively, which was
treated via fasciotomy. The patient subsequently developed heparin-induced thrombocytopenia and began
argatroban for anticoagulation. The patient developed severe right upper extremity ischemic pain, but both
medical management and treatment via peripheral nerve catheters failed to control her pain. A cervical
spinal cord stimulator trial was placed. The patient did not report significant pain relief after 7 days, so
the spinal cord stimulator was removed. Five half-lives were used for discontinuation of argatroban before
both spinal cord stimulator trial lead placement and removal. Five half-lives were also used for restarting
argatroban following these procedures. No complications were seen with the placement or removal of
spinal cord stimulator leads.
Conclusion: 	This case report demonstrates that discontinuing argatroban 5 half-lives before cervical spinal cord stimulator trial placement can be done safely in this patient population and reveals the need for larger case
studies to provide additional evidence for guideline recommendations.
Key words: 	Anticoagulation guidelines, direct thrombin inhibitors, interventional pain, interventional spine, ischemic
pain, neuromodulation
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BACKGROUND
Interventional pain procedures such as spinal cord
stimulator (SCS) placement are safely performed when
anticoagulation medications are discontinued before
the procedure in accordance with published guidelines
(1,2). Recommendations for patients needing a highrisk pain procedure while on direct thrombin inhibitors
exist (1,3), but are limited to dabigatran, rivaroxaban,
apixaban, and edoxaban. There are no current guidelines regarding the use of argatroban in the context of
a high-risk interventional pain procedure such as SCS
placement.
An interest in argatroban began when a patient at
Albany Medical Center developed heparin-induced
thrombocytopenia (HIT) while on a heparin infusion for
treatment of peripheral thrombus and limb ischemia (4).
Argatroban was instituted for anticoagulation, which
is a direct thrombin inhibitor indicated for treatment
of thrombosis associated with HIT (4). Argatroban
has a reported terminal elimination half-life of 39 to
51 minutes and is metabolized by hydroxylation and
aromatization of the 3-methyltetrahydroquinoline ring
in the liver (5). Total body clearance is approximately
5.1 mL/kg/min (0.31 L/kg/hr) for infusion doses up to 40
mcg/kg/min (5). Hepatic impairment is associated with
decreased clearance and increased elimination half-life
of argatroban. No metabolic effects are reported with
renal impairment (5). While on argatroban, the patient
developed severe ischemic limb pain, and SCS placement
was considered after failure of other pain management
modalities.
Planning SCS placement in this patient required careful assessment of the American Society of Regional Anesthesia (ASRA) and American Society of Interventional
Pain Physicians (ASIPP) guidelines and literature for antiplatelet and anticoagulation medication for high-risk
interventional spine procedures (1-3,6), as well as other
comorbidities to avoid complications such as spinal hematoma. Spinal hematomas occur at an incidence of one
in 150,000 while on anticoagulation (7). The incidence
of epidural hematoma with SCS placement while on
argatroban anticoagulation is unknown, as argatroban
has been avoided with high-risk procedures. The current
ASRA recommendations for patients undergoing a medium- or high-risk interventional spine procedure and
on direct thrombin inhibitors (dabigatran, rivaroxaban,
apixaban, edoxaban) include (1):
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Prior literature describes spinal hematomas following
SCS placement as a complication associated with either
aspirin therapy (8,9), or did not consider anticoagulation or antiplatelet therapy when analyzing outcomes
(10,11). One case report demonstrated successful permanent SCS implantation for a patient on chronic dual
antiplatelet therapy with aspirin and clopidogrel (12).
Multiple case reports have described an association
between rivaroxaban, a direct thrombin inhibitor, and
spinal hematoma (13,14). However, no literature exists
that describes high-risk interventional spine procedures
or spinal anesthesia while on argatroban.
This case report is the first to describe SCS placement
in a patient on argatroban. Similar to the current ASRA
guidelines for other direct thrombin inhibitors, discontinuing argatroban 5 half-lives before SCS placement
may be safe for patients with a history of multiple
thromboemboli and HIT.
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• A 5-half-life interval between discontinuation of direct
thrombin inhibitor and the procedure;
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• Bridging with low-molecular-weight heparin (LMWH) if
the risk of venous thromboembolism (VTE) is high, and
discontinuing LMWH 24 hours prior to the procedure;
• Giving half of the usual dose 12 hours prior to the procedure if the risk of VTE is very high and there is physician
consensus;
• Restarting the direct thrombin inhibitor 24 hours after
the procedure.

METHODS

Institutional Review Board (IRB) approval was not
needed for the purposes of this case report at our institution. The patient described in this case study consented
to the use of the case in our report.
The patient, a 53-year-old woman, was initially admitted with right hand pain and ischemia and found
to have an occlusive thrombus in both the radial and
ulnar arteries. Her most significant comorbidities were
coronary artery disease with a prior myocardial infarction and remote right clavicle fracture with fixation.
She initially underwent right ulnar-to-ulnar vascular
bypass surgery with reverse saphenous vein graft and
was started on a heparin infusion. Postoperatively she
developed compartment syndrome in her right extremity and required emergent fasciotomies and revision of
the right arm bypass. On hospital day 18, she developed
thrombocytopenia due to presumed HIT with positive platelet factor 4 (PF4). She was evaluated by the
hematology service and anticoagulation was changed
from heparin infusion to argatroban. The subsequent
serotonin release assay was negative, and although this
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result made true HIT unlikely, argatroban was continued
in the setting of thrombocytopenia with positive PF4,
optical density 1.9, and high 4T score.
The acute pain service was consulted on hospital day
3. Her pain was located in the right extremity, but was
worse in the right fingers and described as continuous and burning in nature. She had peripheral nerve
catheters for 7 days with good sensory levels, but these
failed to relieve the burning pain in her fingers despite
receiving 200 mg of celecoxib twice per day, 60 mg of
duloxetine daily, gabapentin 900 mg 3 times per day,
40 mg of oxycodone twice per day, 8 mg of tizanidine
3 times per day, 400 mg of magnesium oxide twice per
day, hydromorphone patient-controlled analgesia, and
oxycodone and acetaminophen as needed.
After various interventions failed to control her pain,
she was offered a cervical SCS trial which was placed on
hospital day 37. ASRA and ASIPP recommendations for
dabigatran use (half-life of 12 to 17 hours) in medium- to
high-risk pain procedures include cessation of the drug 5
half-lives before the procedure and resumption 24 hours
after the procedure (1,6). Due to the lack of guidelines
on cessation and resumption of argatroban with this
procedure, 5 pharmacological half-lives were used based
on these recommendations. This was determined to be
the most conservative approach, as after 5 half-lives only
3.125% of the drug remains in the patient, versus 25%
which remains after 2 half-lives. Beyond 5 half-lives, the
risk-benefit ratio changes. The risk of a thromboembolic
event may increase due to the increased likelihood of
developing a deep vein thrombosis. Given the highrisk nature of the procedure, the anatomic location,
and the patient being on a serotonin-norepinephrine
reuptake inhibitor (SNRI), we chose to use 5 half-lives.
Argatroban was stopped 4 hours before placement.
No other anticoagulants were used before or after
the procedure. At this time, her platelets were 303,
international normalised ratio (INR) 1.1, prothrombin
time (PT) 11.7, partial thromboplastin time (PTT) 42.
The patient was positioned prone for the procedure
and communicated with the team throughout the case.
With fluoroscopic guidance, a 14-gauge Tuohy needle
was advanced to contact the right T3 lamina and then
advanced superomedially until it entered the epidural
space, checked using the loss-of-resistance technique
with air. The leads (2 50-cm InfinionTM 16 contact trial
leads) were advanced though the Tuohy needle and
directed to the tip of the C2 vertebral body on the left
side. The procedure was repeated for the right side
with the lead on the right adjacent to the left lead. The
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procedure was uncomplicated and the patient tolerated
the procedure well. The patient restarted argatroban 4
hours after the procedure. She failed to have any pain
relief with 48 hours of spinal cord stimulation. After a
6-day trial, argatroban was held for 4 hours and the
leads were removed easily, atraumatically, without any
resistance, and with both visibly intact. The patient was
restarted on argatroban 4 hours after removal. Her
pain was medically managed for the remainder of her
hospital stay and she was seen in the outpatient clinic
following discharge.

RESULTS
No complications were observed with either SCS lead
placement or removal when argatroban was discontinued 5 pharmacological half-lives before the procedure.

DISCUSSION
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ASRA and ASIPP have recently published recommendations for interventional spine procedures and
direct thrombin inhibitors (1,6), but there are no similar
guidelines regarding timing schedules for cessation and
resumption of argatroban in this context.
As noted in ASRA guidelines, 2 to 5 pharmacological
half-lives can be used when deciding timing of cessation and resumption of an anticoagulant medication
(1). In our case, we elected to be more conservative
given the high-risk nature of the procedure. SCS lead
placement has been categorized as high-risk due to the
use of high-gauge needles, multiple insertions in the
epidural space, and manipulation of leads all potentially
increasing the risk of trauma to the epidural space
(1). Placing leads in the cervical epidural space is also
high-risk, as the epidural space is smaller than that of
the thoracic and lumbar spine (C7-T1: 0.4 mm, thoracic
and lumbar regions: 4-7 mm) (15). However, the volume
of the epidural space was not determined prior to SCS
placement, as cervical spine magnetic resonance imaging (MRI) was not obtained. Therefore, the size of the
epidural space compared to the lead dimensions and the
resulting likelihood of increased trauma due to shear
forces is unknown. Additionally, SNRIs have been shown
to affect clotting and increase the risk of bleeding (1)
and this patient was taking duloxetine at the time of
the procedure. Taken together with her additional risk
factors, we chose to use the most conservative approach
for anticoagulant management.
While prevention of spinal hematoma is of paramount
importance, cessation of anticoagulation can put the
patient at risk for a thromboembolic event (3). Given the
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hypercoagulable state of the patient and the high-risk
nature of the procedure, 5 pharmacological half-lives
were chosen due to the relatively short half-life of
argatroban.
This case report shows that a high-risk interventional
spine procedure such as cervical SCS placement can
be done safely while a patient is on argatroban, but
larger case series studies are needed to provide suitable
evidence for guideline recommendations.
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CONCLUSION
The management of less common anticoagulant
agents during an interventional procedure can be
complicated due to limited available data and few
published guidelines. This case report provides an
example of successful and appropriate management
of SCS lead placement in a patient on argatroban for
anticoagulation.
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