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Management of Pulmonary Emboli 
During a Spinal Cord Stimulator 
Trial: A Case Report

Background: 	� Neuromodulation has been used in the management of chronic pain for well over 30 years and is becom-
ing increasingly relevant in the face of the ongoing opioid epidemic. Although this therapy continues to 
provide pain relief and improvement in function to patients with a wide variety of pathologies, several 
complications have been described ranging from lead migration to development of a granuloma causing 
cord compression. Although not described in the literature, a pulmonary embolism can be one of the 
rare complications of a spinal cord stimulation procedure, and when it happens during the trial period of 
spinal cord stimulation, it involves significant challenges in the clinical management of anticoagulation 
in the patient.

Case Report: 	� We present a case in which a patient developed bilateral pulmonary emboli (PE) during the trial phase of 
spinal cord stimulation. The patient did have a prior history of PE, had an inferior vena cava filter in place, 
and was on anticoagulation, which was held as per the current American Society of Regional Anesthesia 
guidelines prior to the spinal cord stimulator (SCS) trial.

Conclusion: 	� A pulmonary embolus is a possible complication from an SCS trial, especially in patients with preexisting 
thromboembolic risk factors. Management must involve multidisciplinary care focused on balancing the 
risks of thrombosis with those from a potential epidural hematoma at the time of lead removal.
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BACKGROUND

Spinal cord stimulation is a technique that is being 
used with increasing frequency to provide long-term 
pain relief and improvement in quality of life for 
patients suffering from chronic low back pain, lumbar 
radiculopathy, complex regional pain syndrome, and 
postlaminectomy syndrome. Although the overall risk 
of complications remains low (1,2), a wide range of 
complications have been described ranging from pain 
at the surgical site, lead migration and cerebrospinal 
fluid leakage to epidural abscess (3), lead fracture (4) 
and cord compression from epidural fibrosis (5), or 
granuloma formation (6). Anticoagulant therapy does 
increase the risk of procedural complications but holding 
anticoagulant therapy could also potentially lead to sys-
temic complications. A shared decision-making approach 
between the proceduralist and the prescribing physician 
has been advocated in the current safety guidelines (7). 
Although thromboembolic events including pulmonary 
emboli (PE) are understood to occur with increased 
frequency in the postoperative or postprocedural state, 
to our knowledge, occurrence of this particular compli-
cation has not been reported in the literature after the 
performance of a spinal cord stimulator (SCS) trial. The 
management of a pulmonary embolus poses a unique 
challenge in a patient with in situ SCS trial leads, as the 
benefit of anticoagulant therapy for PE must be bal-
anced with the risk of epidural hematoma formation.

CASE REPORT

A 77-year-old woman with a past medical history 
significant for a pulmonary embolus and a prior inferior 
vena cava (IVC) filter placement on anticoagulation 
therapy with warfarin presented to our practice for 
management of chronic low back pain. A multimodal 
treatment plan was initiated, including conservative 
care and medication management. After failure of 
other interventions, including lumbar facet interven-
tions and epidural steroid injections, the patient was 
offered a trial of spinal cord stimulation. Medical 
clearance was obtained for warfarin to be held for 5 
days prior to the procedure and for the duration of 
the trial, which was planned for 5 days. The SCS trial 
procedure was completed uneventfully, and the patient 
was discharged home with the percutaneous SCS leads 
and the temporary SCS system (Fig.1). About 8 hours 
into the SCS trial, the patient experienced an episode of 
shortness of breath, lightheadedness, and fainting. She 
was admitted to the hospital and workup, including a 
duplex ultrasound of bilateral lower extremities and 
a computed tomography (CT) angiogram of the chest, 
was completed. A CT scan of the abdomen was also 
performed and revealed appropriate positioning of the 
existing IVC filter (Fig.2.). The ultrasound revealed no 
evidence of deep vein thrombosis (DVT) in the lower 
extremities, but the CT angiogram revealed bilateral PE 
(Fig.3). She was started on therapeutic anticoagulation 
with Lovenox (Sanofi-Aventis, Bridgewater, NJ). After 
a multidisciplinary discussion between the specialties 
of pain medicine, internal medicine, hematology, and 
critical care regarding the concomitant management 
of the PE and the ongoing SCS trial, the decision was 
made to maintain therapeutic anticoagulation for at 
least 72 hours, and to convert the anticoagulation to 
a heparin drip to allow for shorter period of “antico-
agulation hold” at the time of lead removal. In the 
interim, the SCS leads were left in place, and the SCS 
trial was continued with the patient reporting over 
90% pain relief from her usual back and lower extrem-
ity pain. After continued multidisciplinary discussions, 
the decision was made to hold the heparin drip for 4 
hours prior to removal of the leads. The lead removal 
was performed in a monitored setting on day 5 of 
hospitalization. The hospitals neurosurgical and anes-
thesiology teams were alerted, and an operating room 
kept on hold considering the possibility of an epidural 
hematoma requiring surgical intervention. The patient 
was made NPO (nothing by mouth) for 6 hours prior to 
the planned lead removal in preparation for the same. Fig. 1. Scout x-ray image showing SCS leads in place.
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After the lead removal, the patient remained in an 
intensive care unit setting with neurologic checks every 
30 minutes. The heparin drip was restarted 6 hours 
after the lead removal. There were no changes noted 
on the patient’s neurologic examination, and she was 
subsequently discharged home uneventfully. Written 
informed consent was obtained from the patient to 
publish the clinical details including diagnostic images. 

DISCUSSION

Venous thromboemboli (VTE) and PE are 2 of the most 
common causes of cardiovascular morbidity and have 
been collectively identified as the third most common 
cause of cardiovascular death after myocardial infarc-
tion and cerebrovascular accidents (8). One in 4 deaths 
worldwide have been attributed to thromboembolic 
conditions (9). The “Virchow’s triad” of hypercoagulabil-
ity, venous stasis, and vessel wall injury are said to play 
a role in the pathophysiology of emboli formation. Risk 
factors include immobilization, surgery, recent trauma, 
cerebrovascular accident, advanced age, a prior history 
of VTE/PE, malignancy, smoking, obesity, and pregnancy. 
Symptoms can include dyspnea, pleuritic pain, and 
cough. Tachypnea and tachycardia are often noted. A 
high index of suspicion is essential in making an early 
diagnosis of PE, especially while managing patients with 
risk factors. CT angiography can permit direct visualiza-
tion of the embolus. Early initiation of anticoagulation 
is paramount along with supportive care of hypoxemia 
and hemodynamic instability (10). IVC filter placement 
can be considered in patients with recurrent episodes 
or with contraindications to anticoagulation, although 

breakthrough PE has been reported to occur in up to 
6.2% of cases despite implantation of a permanent 
IVC filter (11,12). In light of our patients ultrasound of 
the lower extremities revealing no signs of DVT, and 
with an IVC filter that was in place preprocedurally, it 
is likely that the origin of the thrombus was upstream 
from the IVC filter.

An SCS trial is an invasive procedure that can pro-
mote the “vessel wall injury” component of “Virchow’s 

Fig. 3. CT angiogram noted large PE 
in the left main pulmonary artery ex-
tending into the left upper and lower 
lobes, and suggestion of right upper 
and lower lobe PE.

Fig. 3. CT scan of the abdomen showing patient’s IVC filter 
in place.
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Triad” owing to the procedural trauma. Although an 
improvement in functional status by the end of the trial 
phase is often used as one of the measures of success 
of the SCS trial, patients can report a reduction in their 
mobility, especially during days 0 through 2 of the SCS 
trial. This reduction may be attributable to procedural 
sedation, procedural pain, and discomfort. We believe 
this played a role in our patient, as she exhibited the 
symptoms of PE within a few hours of initiation of the 
SCS trial. Although a PE is among the complications that 
could be associated with an SCS trial, to our knowledge, 
such an event has yet to be reported in the literature. 
We searched PubMed and Embase databases and were 
unable to find a case similar to the one presented. The 
presented case reemphasizes the value of weighing the 
risk of thromboembolic complications in patients with 
preexisting risk factors prior to offering them the option 
of neuromodulation for pain control. This also illustrates 
the significant challenges involved in the management 
of a pulmonary embolus during an SCS trial. The current 
American Society of Regional Anesthesia guidelines 
(13) were followed preprocedurally in terms of hold-
ing the patients warfarin prior to the procedure. The 
guidelines do recommend a shorter trial for patients 
at higher risk of thromboembolic complications. The 
use of anticoagulation, prophylactic or therapeutic, in 
patients with in situ temporary epidural catheters or 
SCS leads is controversial and is a decision made based 
on the clinical scenario.

The recommendation for discontinuing intravenous 
heparin is a duration hold of at least 6 hours before and 
24 hours after lead removal, but the presence of an ac-
tive PE limited the application of this recommendation 
to our patient. The pharmacokinetics of unfraction-
ated heparin differ significantly in patients with active 
thrombosis owing to changes in the circulating levels 
of heparin binding proteins, and these patients exhibit 

“heparin resistance” requiring higher doses of heparin 
to achieve a therapeutic response (14,15). In addition 
to these pharmacokinetic considerations, the decisions 
to stop the heparin drip 4 hours prior to removal of 
the SCS trial leads and to restart the drip 6 hours after 
the removal were made after a multidisciplinary discus-
sion, carefully weighing the risk of epidural hematoma 
with that of undertreatment of the existing pulmonary 
thrombus. Finally, it is of paramount importance to be 
prepared to handle untoward consequences, such as an 
epidural hematoma, and prepare for surgical evacuation 
by having the patient and surgical teams ready in case 
such a scenario arises.

CONCLUSIONS

To our knowledge, this is the first report of a pulmo-
nary embolus occurring during a spinal cord stimulation 
trial. Careful consideration must be given to throm-
boembolic complications prior to considering invasive 
spinal procedures in patients with preexisting risk fac-
tors. When such complications do occur, management 
must be guided by a multidisciplinary team approach, 
weighing the risks of worsening thromboemboli with 
bleeding-related complications. Adequate preparation 
must always be made to handle the possible scenario 
of an epidural hematoma requiring surgical evacuation.   

Acknowledgments

Author contributions: V.R. assisted in the design of the 
study, performance of a literature review, and authoring 
of the manuscript. K.M. assisted in the design of the 
study and provided editorial assistance. D.F. assisted in 
the design of the study and provided editorial supervi-
sion. the authors would like to thank the editors of Pain 
Medicine Case Reports for their guidance and assistance 
with this artice.



Management of PE During SCS Trial

55Pain Medicine Case Reports Vol. 4, Issue 2, March 2020

References
1.	 Mekhail NA, Mathews M, Nageeb F, Guirguis M, Mekhail MN, 

Cheng, J. Retrospective review of 707 cases of spinal cord stimula-
tion: Indications and complications. Pain Pract 2011; 11:148-153.

2.	 Eldabe S, Buchser E, Duarte RV. Complications of spinal cord stim-
ulation and peripheral nerve stimulation techniques: A review of 
the literature. Pain Med 2016; 17:325-336.

3.	 Wetherington B, Khan TW. Epidural abscess during a spinal cord 
stimulator trial: A case report. Pain Pract 2019; 19:57-60.

4.	 Martin AJ, Padalia D, Shah N, Singh J, Jassal N. Spinal cord stimu-
lator electrode dislodging into the ligamentum flavum: A case re-
port. Pain Pract 2018; 18:884-888.

5.	 Al Tamimi M, Aoun SG, Gluf W. Spinal cord compression second-
ary to epidural fibrosis associated with percutaneously placed spi-
nal cord stimulation electrodes: Case report and review of the lit-
erature. World Neurosurg 2017; 104:1051.e1-1051.e5.

6.	 Dimar JR, Endriga DT, Carreon LY. Osteolysis and cervical cord com-
pression secondary to silicone granuloma formation around a dor-
sal spinal cord stimulator: A case report. J Neurol Surg Rep 2016; 
77:e67-e72.

7.	 Deer TR, Lamer TJ, Pope JE, et al. The Neurostimulation Appropri-
ateness Consensus Committee (NACC) safety guidelines for the 
reduction of severe neurological injury. Neuromodulation 2017; 
20:15-30.

8.	 Weitz JI. Pulmonary embolism. In: Goldman L, Schafer AI (eds). 
Goldman’s Cecil Medicine. Philadelphia, Elsevier, 2011. pp. 596-
602.

9.	 ISTH Steering Committee for World Thrombosis Day. Thrombosis: 

A major contributor to the global disease burden. J Thromb Hae-
most 2014; 12:1580-1590.

10.	 Tarbox AK, Swaroop M. Pulmonary embolism. Int J Crit Illn Inj Sci 
2013; 3:69-72.

11.	 Wojcik R, Cipolle MD, Fearen I, Jaffe J, Newcomb J, Pasquale MD. 
Long-term follow-up of trauma patients with a vena caval filter. J 
Trauma 2000; 49:839-843.

12.	 PREPIC Study Group. Eight-year follow-up of patients with perma-
nent vena cava filters in the prevention of pulmonary embolism: 
The PREPIC (Prevention du Risque d’Embolie Pulmonaire par Inter-
ruption Cave) randomized study. Circulation 2005; 112:416-422.

13.	 Narouze S, Benzon HT, Provenzano D, et al. Interventional spine 
and pain procedures in patients on antiplatelet and anticoagulant 
medications (second edition): Guidelines from the American Soci-
ety of Regional Anesthesia and Pain Medicine, the European Soci-
ety of Regional Anaesthesia and Pain Therapy, the American Acad-
emy of Pain Medicine, the International Neuromodulation Society, 
the North American Neuromodulation Society, and the World In-
stitute of Pain. Reg Anesth Pain Med 2018; 43:225-262.

14.	 Hirsh J, Raschke R. Heparin and low-molecular-weight heparin: 
The seventh ACCP conference on antithrombotic and thrombolyt-
ic therapy. Chest 2004; 126(3 Suppl):188S-203S.

15.	 Bick RL. Heparin and low-molecular-weight heparins. In: Bick RL 
(ed). Disorders of Thrombosis and Hemostasis: Clinical and 
Laboratory Practice. Philadelphia, Lippincott Williams & Wilkins, 
2002: pp. 359-377.




