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Editorial

Introduction

The employment of  thoracic endovascular aortic 
repair (TEVAR) for the treatment of thoracic and 
thoracoabdominal aortic pathology, including both 
aneurysm and dissection, has greatly improved outcomes 
for these pathologies. With the increased use of TEVAR, 
the morbidity and mortality associated with aortic repair has 
been reduced, though spinal cord ischemia (SCI) resulting 
in paraplegia and paraparesis remains a significant concern 
for patients and surgeons. The risk of SCI was previously 
reported to be as high as 20% in open aortic aneurysm 
repairs (1,2). With the introduction of and advancements in 
endovascular techniques, the risk for SCI following TEVAR 
has been reported to be 1.5–13% (3-5). The goal for aortic 
surgeons remains to eliminate this risk if possible. 

The ongoing incidence of SCI in TEVAR is related to 
coverage of the intercostal arteries and collaterals by the 
implanted graft, increasing with greater extent of aortic 
coverage (6). Multiple perioperative adjuncts have been 
implemented to reduce the risk of SCI in endovascular 
aortic operations including collateral preservation with 
subclavian bypass, staged procedures to limit the extent of 
coverage during any given operation, careful maintenance 
of intraoperative and postoperative blood pressure and 
intraoperative neuromonitoring. Multiple pharmaceutical 
adjuncts have also been presented, though without 
standardized use amongst institutions. Finally, placement 
of spinal drains to drain the cerebrospinal fluid (CSF) 
has been shown to reduce the incidence of SCI through 
the preservation of spinal perfusion pressure in open and 

endovascular aortic repairs (5,7). However, CSF drainage 
has its complications, including but not limited to headache, 
peri-cordal hematoma, subdural hematoma and even 
herniation. Concurrently, not all patients undergoing drain 
placement need them or even have CSF removed once the 
drains are placed. This led to more restrictive utilization of 
CSF drains in patients. The preemptive placement of spinal 
drains in patients prior to undergoing TEVAR remains 
a contentious topic with no clearly stated guidelines for 
surgeons to follow. 

The importance of SCI protocols

Multiple institution-specific protocols have been published 
with the aim of creating a global standardized practice 
to reduce the incidence of SCI in TEVAR (4,8). These 
protocols frequently employ the use of permissive 
hypertension with goals of maintaining the mean arterial 
pressure (MAP) above a designated point, usually greater 
than 90 mmHg, intraoperative hypothermia, blood 
transfusion with a hemoglobin goal of ≥10 g/dL and 
pharmacologic adjuncts. These protocols also frequently 
include the use of spinal drains, either preemptively placed 
in every patient, on a case-by-case basis for those who are 
deemed to be high risk for SCI preoperatively, or in patients 
demonstrating symptoms of spinal cord malperfusion 
at presentation. There are consistent demonstrations of 
favorable outcomes with regards to SCI (4,6,8) among the 
various protocols. The effectiveness is multifactorial, owing 
to a combination of adjuncts that are known to reduce 
the incidence of SCI rather than any single intervention. 
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At our institution, preoperative spinal drains are not 
routinely placed prior to TEVAR. However, intraoperative 
neuromonitoring is routinely employed. Patients are 
monitored closely postoperatively for signs of SCI. If SCI 
is suspected, a spinal drain is placed emergently, and the 
CSF pressure is maintained at <8–12 mmHg, whilst MAP is 
raised above 90 mmHg and beyond until function recovers.

Risks of CSF drainage

The risks associated with the placement of spinal drains 
are not negligible, with a pooled overall risk of mild, 
moderate and severe complications of 6.5–8.1% (9,10). The 
mild complications occur in 2–3.9% of patients following 
placement of a spinal drain and include dislodged and 
occluded catheters, mild bleeding, hypotension and leakage 
of CSF that does not require intervention (9,10). Moderate 
complications have an incidence of 3.7–4% and include 
spinal headache, leakage of CSF requiring blood patch 
placement and fractured catheter tips requiring operative 
retrieval (9,10). Severe complications associated with spinal 
drain placement have an incidence of 2.5–4.2% and include 
epidural hematoma, intracranial hemorrhage, neurologic 
deficits, herniation and infectious processes including 
meningitis. In addition, a pooled mortality rate of 0.9% 
has been cited (9). These complications are certainly not 
insignificant and can lead to delays in operative intervention 
and thus inferior patient outcomes due to interruptions  
in care.

A suggested algorithm for spinal drain placement

Given the risks associated with placement of CSF drains and 
the many patients who have not required the drain that was 
preemptively placed, we suggest preoperative CSF drains be 
placed only in patients who present with an initial concern 
for SCI prior to undergoing TEVAR and in those patients 
who have undergone prior aortic operations. All other 
patient should not undergo preemptive drain placement. 
Intraoperative adjuncts to quell the risk of SCI should be 
maintained. Those patients without spinal drains should 
be monitored closely intraoperatively and postoperatively 
with frequent, serial neurologic exams. If SCI is suspected, 
a spinal drain should be placed emergently and CSF 
should be maintained at a pressure of <8–12 mmHg. In 
addition, permissive hypertension should be employed with 
a target MAP of >90 mmHg, at a minimum, or higher if 
an initial return of neurologic function is not observed. 

Serial neurologic exams should be continued until return of 
function occurs. 

Conclusions

Though CSF drainage using spinal drains serves an 
important role in the prevention of SCI following TEVAR, 
the placement of these drains is not required in every 
patient. The most effective method for minimizing the 
incidence of SCI following TEVAR is the use of protocols 
that implement multiple intraoperative and postoperative 
adjuncts that contribute to reducing the incidence. Spinal 
drain placement is not a benign procedure and does 
carry rare but potentially devastating risks. The other 
perioperative adjuncts do not impart the additional risks 
associated with the placement and maintenance of spinal 
drains. Though the placement of preoperative spinal drains 
is not mandatory in every patient prior to undergoing 
TEVAR, facilities performing these operations should 
have the capability to emergently place spinal drains in 
the setting of immediate or delayed onset postoperative 
paraparesis and paraplegia. In addition, patients who are 
known to be at increased risk for SCI, such as those who 
have had prior aortic operations, should have preoperative 
drains placed. 
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