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ABSTRACT

Background: Lumbar drain (LD) placement can be a difficult procedure leading to postprocedure complications,
particularly in patients with persistent cerebrospinal fluid leaks or a large body habitus. The objective of this
technical case report is to describe the use of Medtronic’s SureTrak Navigation system for navigated LD placement.

Case Description: The patient was an 18-year-old morbidly obese male who initially underwent a suboccipital
craniectomy with duraplasty and a Cl laminectomy for Chiari Malformation. Postoperatively, he developed
a pseudomeningocele and was taken to the operating room for wound revision, duraplasty repair, and LD
placement. Medtronic’s SureTrak Navigation system was used for LD placement before wound revision. Successful
LD placement was achieved in a single pass using the SureTrak Navigation. The patient did well postoperatively,
and LD removal occurred on postoperative day 6. The patient was discharged in good condition without evidence
of a cerebral spinal fluid leak.

Conclusion: Navigation using the SureTrak system is a reasonable option to use in patients with a high body mass
index and a persistent cerebrospinal fluid leak. When the patient is already undergoing an operative procedure, it
can aid in an efficient low-risk intervention completed in a single prone positioning.

Keywords: Cerebrospinal fluid leak, Cerebrospinal fluid, Lumbar drain, Medtronic SureTrak, Navigation,
Neurosurgery

INTRODUCTION

Lumbar cerebrospinal fluid (CSF) access is critical for the management and treatment of
neurosurgical conditions. Lumbar access including both punctures and drains is often indicated
for diagnostic workup to evaluate CSE to treat diseases complicated by hydrocephalus,
and to aid in cranial procedures to prevent the development of CSF fistulas and the need for
brain retraction.”? Lumbar drains (LDs) are second-line therapy for iatrogenic CSF leaks.!71?)
Understandably, accessing the lumbar space comes with its own set of risks that should be
weighed against the benefits of performing the procedure. One of the most common and major
risks is CNS infection.™ Meningitis occurs about 5-20% of the time in patients with LDs.
Furthermore, the duration of catheter placement and frequency of CSF sampling are known
independent risk factors for developing meningitis.*! Other LD complications consist of low-
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pressure headaches and pneumocephalus from dynamic
changes in CSF flow rates, blockage and misplacement
of the catheter, nerve root injury, post removal CSF leak,
subdural hematoma formation, and brain herniation.'? To
mitigate these complications, standardized practices for LD
placement have been established; however, these practices
are often hospital dependent and not universally followed.

LDs are typically placed at bedside or intraoperatively. In
each situation, sterile technique is used with a designated LD
toolkit. Yet, placement of the needle and catheter is performed
blindly by the proceduralist. This blind approach introduces
additional risks for the patient when multiple attempts are
required. Multiple attempts at insertion can damage the dura
and adjacent structures leading to unnecessary pain and
distress for the patient, increased infection rate, extended
length of the procedure, and potentially lasting neurological
deficits.” Therefore, techniques to ensure limited attempts
at LD placement should be investigated. In this report, we
describe the utilization of Medtronic’s SureTrak system for
navigated LD placement. No patient consent was obtained
for this case report considering no identifiable patient
information is provided. However, the patient did consent to
the operation and navigated LD placement procedure. The
Institutional Review Board approval was not obtained based
on similar aforementioned reasons.

CASE DESCRIPTION

Navigation systems provide a reasonable adjunct for LD
placement, particularly in cases, in which the patient is
already going to the operating room for a concurrent CSF
leak repair and in cases, where factors make LD placement a
high-risk procedure, such as body habitus.

We utilize the Medtronic SureTrak system in patients
undergoing CSF leak repair in the operating room. Patients are
placed in the prone position and the reference frame is either
secured with Ioban over the bony prominences of the thoracic
spine, with care taken not to move the frame or patient during
the procedure, or secured to the Mayfield headframe, if it is
being used in the procedure. The optical array is placed at the
head of the patient’s bed, facing the procedure field. An O-arm
spin is completed and the SureTrak frame is then registered to
the top portion of the spinal needle, ensuring the bevel and
the frame are facing the head of the bed and optical array.
The needle is tested on several anatomical points to ensure
accuracy and LD placement is completed in typical fashion.!

CASE EXAMPLE

The patient was an 18-year-old male who was morbidly
obese with a body mass index (BMI) of 46. He initially
underwent a suboccipital craniectomy with duraplasty and
a Cl1 laminectomy for Chiari Malformation and associated
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cervicothoracic syrinx. Postoperatively, he developed a
pseudomeningocele with incisional drainage and was
subsequently taken to the operating room for wound revision,
duraplasty repair, and concurrent LD placement. The patient
was placed in the prone position and the navigation reference
frame was secured with Ioban over the thoracic spine
[Figure 1]. Medtronic’s SureTrak was, then, registered to
the spinal needle and used for LD placement before wound
revision [Figure 2]. Successful LD placement was achieved
in a single pass using SureTrak navigation [Figure 3]. The
patient did well postoperatively, and the LD was removed
on post-operative day 6. The patient was discharged in good
condition without evidence of cerebral spinal fluid leak.

DISCUSSION

An approach that may reduce the complications of LD
insertion associated with multiple attempts is navigation.
Especially in cases, where additional factors make LD
placement a high-risk procedure like patient body habitus,
utilizing a navigation-guided technique would be preferred.
However, these navigation-guided approaches have not been
reported for LD placement to our knowledge. In this report, we
describe a case where we utilized Medtronic’s SureTrak system
for navigated LD placement in an 18-year-old morbidly obese
patient who developed a post-operative pseudomeningocele
following a suboccipital craniectomy and a C1 laminectomy.

Postoperative pseudomeningoceles in the setting of CSF
leaks and dural tears are the most common complication of
posterior fossa decompression for Chiari malformation given
the risk profile for CSF leaks is greater than other intradural
spine procedures.!** If dural tears and CSF leaks go unnoticed

Figure 1: Patient and navigation
setup. The patient was placed in the
prone position and Ioban was used
to secure the navigation reference
frame over the thoracic spine.
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Figure 2: Navigation probe registration.
Medtronic SureTrak Navigation system
was registered to the Tuohy spinal
needle using the navigation probe as
depicted for lumbar drain placement.

Figure 3: Navigation-guided computerized topography (CT)
images. Lumbar CT images illustrate the use of the Medtronic
SureTrak Navigation system allowing for successful lumbar drain
placement. The left image shows an axial view. The right image
shows a sagittal view.

or re-open after closure, secondary management consists of
reparative operations such as epidural blood patches (EBP) and
less invasive procedures like LD placement. These procedures
are used as a standalone or in conjunction with direct dural
repair. Unlike LD placement, a guided approach for lumbar
spine access for EBP placement has been described in the
literature. Studies describing ultrasound-guided and O-arm
navigation EBP treatment have shown good success rates
with limited associated risk of radiation compared to other
fluoroscopic techniques.'*?l However, radiation exposure is
still a concern for both patient and operator even with O-arm

use during a computerized tomography (CT)-guided approach
for LD placement. Costa et al. reported a mean dose of 0.005
uSv for O-arm operators in spinal surgeries and a mean dose
of 5.15 mSv for patients.”) Moreover, when comparing a CT
guided and fluoroscopic guided approach, a study found
that the CT approach had a lower average effective radiation
dose; yet, this was not a statistically significant difference.”
While the levels of radiation are below the recommendation
for occupational radiation exposure, optimization of CT and
fluoroscopic guided techniques or use of alternatives can
further reduce radiation exposure.' Radiation considerations
are particularly important for radiologists who frequently
perform LD placement under fluoroscopy. Ultimately in
describing our experience using the SureTrak navigation
technique for LD placement, we hope to highlight an effective
method that may reduce complication rates of LD and avoid
radiation exposure of other navigation techniques.

Limitations

There are a few limitations to our technical case report. First,
we only describe a single case example using the navigation
SureTrak system for LD placement. Additional case series
and comparative effectiveness studies evaluating SureTrak
LD navigation to other LD placement techniques are needed
to determine superiority. Second, the SureTrak system has its
own drawbacks. There is potential for inaccuracy since the
SureTrak reference frame is attached to the patient’s thoracic
spine, a non-ridge object. Care should be taken to ensure
the frame is not moved after the use of the O-arm. However,
this is of little concern since the procedure is short and does
not involve manipulation. In addition, procedural time and
cost can increase with use of the O-arm spin especially if the
patient was not originally scheduled for an operating room
procedure. Still, we believe that the SureTrak navigation LD
placement technique is a viable and likely time saving option
for cases with known or perceived challenges.

CONCLUSION

Navigation using the SureTrak system is a reasonable
option to use in patients with high BMI and persistent CSF
leak. When the patient is already undergoing an operative
procedure, it can aid in an efficient intervention completed in
a single prone positioning.
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