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Spinal muscular atrophy (SMA) is a genetic disorder that causes
degeneration of anterior horn cells, leading to muscle weakness
and atrophy. In 2017, Health Canada approved intrathecal nusi-
nersen to prevent the degeneration of motor neurons in the spinal
cord. Repetitive intrathecal injections of nusinersen may be chal-
lenging in patients with spinal deformities, particularly if the
patient has undergone scoliosis surgery or if the patient requires
an anesthetic with every injection.

Inspired by others who have successfully implanted subcutane-
ous intrathecal catheter and port systems,1,2,3 the following tech-
nique was offered to six patients in an effort to facilitate
repetitive nusinersen administration.

Two Health Canada-approved devices were combined to create
each implant system: 1) an intrathecal catheter designed for intra-
thecal baclofen pumps and 2) an implantable subcutaneous port
designed for intravascular medication administration.

The surgical technique was similar for every patient. An inci-
sion is opened on the anterior chest wall to implant the port.
The port used in our cohort was a Medcomp 5-French
MRCTI5084SM. The location of the implants is individualized
to suit each patient’s anatomy. Placement of the intraspinal cath-
eter is done in a manner analogous to the placement of an intra-
thecal baclofen pump catheter. In a situation where it is decided to
place the catheter in the thoracic or cervical spine, a hemi-laminec-
tomy is performed in order to expose the dura at that level and
place the intraspinal catheter under direct vision with countertrac-
tion on the dura in order to minimize the risk of spinal cord injury
during catheter placement. The Medcomp 5-French catheter is
tunneled from the anterior chest wall incision to the posterior spi-
nal incision. The anterior chest was chosen as the site for the port in
this case series in an effort to maximize comfort for the patient and
to allow the possibility of accessing the port while the patient is
seated in their wheelchair. Both implants are then connected
and secured to fascia at the posterior spinal incision site. The port
is then accessed. Successful aspiration of cerebrospinal fluid (CSF)
without resistance confirms patency of the system, which is ready
for medication injection at this point if so desired.

Patient

Age
at
OR

Catheter
Insertion

OR
time
(min) Scoliosis Complications

Case 1 26 Cervical 186 Yes Wound seroma requiring
readmission and
aspiration

Case 2 2 Lumbar 115
& 69

No Intrathecal catheter
migrated out of spine,
requiring a return to OR
for replacement

Case 3 (See
Figure 1)

14 Thoracic 117 Yes None

Case 4 19 Thoracic 105 Yes No CSFreturn but the
system was patent on
myelography

Case 5 11 Thoracic 98 Yes None

Case 6 16 Thoracic 123 Yes None

Of our six patients, three experienced complications, which we
will outline below.

A 26-year-old female with SMA type 2 (Case 1). She is a wheel-
chair ambulator and has previously undergone scoliosis surgery.
Her scoliosis surgery was done in 2003 at the age of 10. Because
of her scoliosis construct with sublaminar wires extending from
the upper thoracic spine down to the pelvis, it was decided to place
her intrathecal catheter in the cervical spine. Ten days after the
operation, the patient developed a significant wound seroma, with
serosanguinous drainage from the port (anterior chest wall) surgi-
cal site. The patient was re-admitted and the incision site was aspi-
rated for cultures, which came back negative. She was started on
intravenous cefazolin for 2 days then switched to oral cephalexin
for 5 days. The swelling around the port subsided, and eventually
went on to heal appropriately.

A 3-year-old female with SMA type 1 who was diagnosed at the
age of 5 months (Case II). An intrathecal catheter and port system
were implanted, in an effort to facilitate the repeated injections as
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she was requiring anesthesia with every lumbar puncture. She did
not have scoliosis hardware, therefore it was decided to place the
intrathecal catheter in her lumbar spine. Four weeks post-op, it was
found that there was no CSF return when the port was accessed,
and there was high resistance to injection. During that visit, the
patient received her nusinersen dose through a lumbar puncture.
X-rays subsequently revealed that her intrathecal catheter had
pulled out from her spine. The catheter was curled up in the sub-
cutaneous tissues of the lumbar spine, outside of the thecal sac. The
patient returned to the operating room in order to replace and
secure the intrathecal catheter correctly. The system now remains
in good working order more than 3 years later.

A 19-year-old male who was diagnosed with SMA type 3 when
he was 4 years old (Case III). A thoracic intrathecal catheter and
port were placed since he had previously undergone scoliosis sur-
gery with a pedicle screw and rod construct. Two weeks later, the
patient was seen for his second nusinersen injection. The port was
accessed and the drug was administrated without resistance; how-
ever, there was no CSF return upon withdrawal raising questions
regarding the integrity of the system. A CT myelogram was there-
fore carried out, confirming a patent system.

All implant procedures in this case series were performed
between May 2019 and July 2020. Minor complications (one of
these requiring a return to the OR) were encountered early
post-op as described above. No further complications have been
observed since, and all patients continue to receive their nusinersen
therapy via their implants to this day.

Intrathecal administration of nusinersen can be difficult in
patients with spinal deformities and those needing anesthesia
for its administration. Injecting the drug through an implanted
subcutaneous port and intrathecal catheter is an alternative to
repeated lumbar punctures. This technique avoids the need for
fluoroscopically guided lumbar or C1–C2 punctures in patients

who have undergone scoliosis surgery and avoids the need for
anesthesia in younger patients who would otherwise require seda-
tion. We hope that a medical device manufacturer will one day
offer an implant that will consist of a catheter and port that can
be anchored securely to the patient’s anatomy, allowing repeated
access to the intrathecal space. This system could resemble current
intrathecal pump systems, without the need for a pump.

This case series illustrates the benefits and pitfalls that may be
associated with these implants. Catheters may be placed in the cer-
vical, thoracic, or lumbar spine, depending on the patient’s
anatomy.
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Figure 1: Lateral and AP chest X-ray views demonstrating a thoracic spine subcutaneous intrathecal catheter and port implant. Note the location of the port over the lower aspect
of the chest on the right side, with an arrow on the lateral X-ray indicating the location of the catheter tip.
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