CASE REPORT

Obstructed Catheter Connection Pin Discovered During
Intrathecal Baclofen Pump Exchange
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Abstract: We report a case of catheter obstruction due to complete
narrowing of the lumen of a connecting pin, and catheter
disconnection in a patient undergoing intrathecal Baclofen pump
exchange. The patient underwent intrathecal baclofen pump
implantation for treatment of lower extremity spasticity and
hypertonia secondary to congenital tetraplegia. Intrathecal baclo-
fen dose escalation occurred over the course of treatment (73 mo)
from 80 to 708 mcg/d representing a 189% increase in dose. The
pump had neared the manufacturer’s recommended exchange
interval; therefore, a pump exchange was scheduled to surgically
replace the device. One week before surgery, the patient noted a
distinct increase in his symptomatology and began enteral baclofen
therapy. During the surgery, the pump catheter was noted to be
disconnected from the pump. Upon further examination, the lumen
of the connection pin positioned between the pump catheter and
intrathecal catheter was completely obstructed. Postsurgically, the
patient’s intrathecal baclofen dose was substantially reduced from
708 to 527 mcg/d (25.6% reduction) to control hypotonicity and to
reestablish an Ashworth score of 2. We discuss intrathecal baclofen
therapy and a unique complication associated with a catheter
connecting pin.

Key Words: intrathecal catheter, baclofen pump, catheter obstruc-
tion, spasticity, baclofen, connecting pin, spastic quadriplegia

(Clin J Pain 2009;25:256-259)

pasticity after spinal cord injury (SCI) affects many

patients. In fact, the reported incidence is 67% at | year
after injury. Among these patients, 37% receive antispastic
medication whereas 11% fail to respond to the treatment.'
Initial therapy often includes maximizing oral agents and
physiotherapeutic modalities. Typical therapeutic medica-
tions include botulinum toxin, dantrolene sodium, cloni-
dine, diazepam, and baclofen.? Patients who fail
conventional medical treatment may be candidates for
intrathecal baclofen therapy (ITB). Intrathecal therapy is
indicated for severe spasticity reflected by Ashworth scores
of 3 to 4 or greater in the upper or lower extre-
mities,> for those patients who are unresponsive to oral
antispastic medications, or in patients who are experienc-
ing intolerable adverse effects. Adverse effects of baclofen
include sedation, dizziness, muscle weakness, urinary reten-
tion, and sexual dysfunction.** In particular, patients with
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spastic diplegia secondary to SCI or familial spastic
paraparesis may benefit from intrathecal baclofen.?

The delivery of intrathecal baclofen may offer benefits
beyond the oral preparation, and may produce adverse
effects and complications related to the application of
baclofen intrathecally, the surgical implantation process, or
to the implantable drug delivery system (IDDS). Several
complications can occur with IDDSs, which may be
regarded as pharmalogic, procedural, or equipment related.

Prime benefits of ITB include its spasmolytic effects
that result in improved ambulation, transfer, and hygiene.
Overall, ITB patients report increased independence,
mobility, and ability to perform activities of self-care.?
Some patients enjoy a more consistent sleep pattern in the
evening, and others express a renewed ability to engage in
sexual intercourse.? Urinary function improves in certain
patients as ITB eases detrusor hyperreflexia and bladder
contractions.2 Baclofen doses may be lowered when
delivered intrathecally, thus limiting the adverse effects
often experienced with escalating enteral therapy. This
report highlights an unrecognized intrathecal catheter
disconnection and connection pin occlusion in a patient
with C7 spastic tetraplegia.

CASE REPORT

A 49-year-old man with a history of congenital SCI at the
level of C7 and associated spastic tetraplegia was referred to the
Pain Clinic for explanation of his intrathecal baclofen pump
due to battery depletion. A pump exchange was scheduled to
surgically replace the device with an updated SynchroMed 11
Infusion Pump (Medtronic, Minneapolis, MN). Eight years before
the upcoming pump exchange, the patient underwent a previous
intrathecal pump exchange due to catheter disconnection followed
by another pump exchange to replace an inverted pump. The most
recent intrathecal baclofen pump (eg, SynchroMed EL Infusion
2-piece catheter system Medtronic, Minneapolis, MN) was
implanted to control intractable lower extremity spasticity and
hypertonia (Fig. 1). Although the battery alarm had not been
activated and the patient was experiencing no signs of baclofen
underdosing or withdrawal, the pump had neared the manufac-
turer’s recommended exchange interval (eg, 6.5 y); therefore, pump
exchange was imminent.

Upon presentation to our clinic, the patient reported
adequate control of his lower extremity spasticity and hyper-
tonia (eg, Ashworth score 2 and Spasticity Index 1) with an
intrathecal baclofen dose of 708 mcg/d (Novartis Lioresal Intra-
thecal 2000 mcg/mL) and definitely wished to continue his current
therapeutic regimen. Pertinent past medical history included
placement of drug eluding cardiac stents and the use of clopidogrel
(Plavix) and aspirin for his coronary artery disease. Both the
patient’s cardiologist and primary care physician felt that
clopidogrel should be maintained throughout the surgical proce-
dure. The relative risks and benefits associated with the procedure
were discussed with the patient who wished to proceed with the
pump exchange.

Interestingly, 7 days before the scheduled operative day, the
patient presented to his primary clinic complaining of severe
spasticity and an inability to defecate. He began oral baclofen

Clin | Pain » Volume 25, Number 3, March-April 2009



Clin ] Pain = Volume 25, Number 3, March-April 2009

Obstructed Catheter Connection Pin

FIGURE 1. SynchroMed EL.

therapy (80 mg/d) and diazepam 10 mg/d to reduce his symptoms,
though the response was minimal. It was not until the day of
surgery that, the patient disclosed the onset of the aforementioned
events and noted no therapeutic response from oral baclofen or
diazepam.

The patient was taken to the operating room and induction
of general anesthesia occurred without complication. Before
incision, a fluoroscopic view of the pump revealed that the pump
catheter (Fig. 2) did not seem to be attached to the intrathecal
pump. An incision was made over the pump pocket scar and
careful dissection exposed the pump. Under direct visualization,
the pump catheter was indeed disconnected from the catheter port
of the SynchroMed EL pump. That is, the strain release sleeve was
completely detached from the SynchroMed EL pump catheter port
(Fig. 2). The pump was removed and the intraspinal catheter and
pump catheter were inspected for flow of cerebral spinal fluid
(CSF). There was no appreciable free-flowing CSF, and attempts to
pass sterile saline through the pump catheter were unsuccessful.

Pump Catheter

Strain Release Sleeve

FIGURE 2. Catheters and connectors.
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The connection pin suture securing the intraspinal and pump
catheter was released and the pump catheter was detached from the
intraspinal catheter. Flow of CSF was appreciated from the
intraspinal catheter, but attempts to pass sterile saline through
the pump catheter and connection pin were unsuccessful. The
connection pin was removed from inside the pump catheter and
sterile saline was successfully passed through the pump catheter.
Upon closer inspection, the connection pin appeared to be
completely occluded, thus impeding the flow of fluid through the
pin's internal orifice. A new sutureless pump catheter was
connected to the Medtronic SynchroMed II Infusion pump at the
catheter port. The SynchroMed II Infusion pump was filled with
40mL of baclofen (eg, Lioresal Novartis) for intrathecal admin-
istration at a concentration of 2000 mcg/mL, and his total daily
dose was decreased by 20% from the preoperative dose of 708
meg/d to avoid potential overdose by the now patent intrathecal
catheter system. The pump pocket was copiously irrigated with
antibiotic solution, and the new pump was placed in the pocket and
sutured to the underlying fascia. The subcutaneous layer and
dermal layer were closed using absorbable suture and staples.
The patient returned to the clinic 8 days after surgery with
complaints of “feeling too loose” and a “lack of sensation of
bladder fullness.” Consequently, the basal rate of his flex dose
infusion was decreased by an additional 20% during the visit. The
patient presented on postoperative day 13 for staple removal and
reports of continual sensory loss related to bladder fullness as well
as erectile dysfunction. The intrathecal basal infusion rate was
further decreased by 20%. The final daily ITB dose stabilized at
527 mcg/d at a 4-month follow-up with an Ashworth score of 1.

DISCUSSION

The first clinical use of an IDDS for neuraxial opioid
delivery occurred in 1981 when clinicians implanted the
device to control the chronic pain of malignancy,®’
however, the application of IT opioids for alleviating
intractable cancer pain can be attributed to Wang et al’s
work in 19798 Currently, IDDSs are used to treat
unrelenting pain from malignant and nonmalignant pain
conditions. The use of ITB for the treatment of spasticity
was first reported in 1984 when 5 to 25 mcg was delivered to
the intrathecal space in 2 patients with flexor/extensor
spasms and hypertonia of the lower extremities due to
midthoracic spinal cord injuries. ITB successfully reduced
hypertonia and spasticity without producing the concomi-
tant adverse effects typically encountered by equivalent
enteral doses.’

Baclofen is thought to bind to GABAj receptors in the
spinal cord, which inhibits the release of excitatory amino
acids and subsequently leads to an antispasmodic effect.
Salient benefits of ITB include targeted neuraxial drug
delivery that enables a reduced drug dosage, increased
efficacy, and functional enhancement in the form of greater
independence and mobility.>? ITB patients often report
improvements in tone and spasticity, and reduced somno-
lence. Oral baclofen dosing may also lead to ineffec-
tive spasticity management compared with IT delivery.
For instance, oral baclofen doses of 30 to 60mg/d yield
IT levels of only 12 to 96 mcg? due in part to baclofen’s
hydrophilic properties.? Clinically, effective ITB doses
range from 100 to 400 mcg/d,'® and typical enteral doses
for spasticity range from 60 to 100mg/d.> Gradual
escalations in dose may be necessary if the disease process
evolves, or if tolerance develops.? IDDS therapy with
baclofen has demonstrated benefit for the treatment of
spasticity, but complications can arise. Such complications
may be classified as pharmacologic, procedural, or equipment-
related. Studies of IDDS failures report that approximately
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14% to 50% of complications relate to intrathecal catheter
disruption'!-!? (equipment-related problems). More speci-
fically, these complications may manifest as catheter
dislodgement,'® kinking, shearing, leakage, disconnection,
and granuloma formation. In fact, Gooch et al'’ report
disconnection of the pump catheter at the point of
connection to the pump as the most frequent complication
associated with IDDSs.

Catheter dislodgement and disconnection account for
many IDDS-related complications'*!6 and may represent
the most common cause of intrathecal drug delivery
failure.'” Moreover, restarting baclofen after dose inter-
ruptions should be performed cautiously given the risk of
serious adverse effects associated with both excessive dosing
(eg, somnolence, hypotonia, respiratory depression, and
seizures) or underdosing (eg, hypertonicity and withdrawal
seizures). This case revealed a connection pin obstruction
and pump catheter disconnection during pump exchange.
Upon review of the previous 73 months of ITB for this
patient, an escalation of intrathecal baclofen dosing was
noted after an initial daily ITB dose of 80mcg/d and an
Ashworth score of 2 (Table 1). Two years later, worsening
symptomatology required an increase in baclofen dose to
210mcg/d to maintain an Ashworth score of 2. The daily
dose then reached 350mcg/d 2 years later (ie, 4y after
implantation) to treat continual increases in spasticity and
hypertonia. In the 6-month period before pump exchange,
the daily dose increased from 245 to 708 mcg/d (ie, a 189%
increase) to treat escalations in spasticity and hypertonia.
At the time of pump exchange (ie, 6y after the implanta-
tion) the patient received a peak ITB dose of 708 mcg/d
with no additional therapeutic benefit. Typical therapeutic
ITB doses range from 100 to 400 mcg/d. Dose escalation is
not an uncommon process, but a substantial increase within
a relatively short period of time (eg, 6 mo) associated with
poor efficacy should prompt the clinician to evaluate
possible medication error, programming error, pump stall,
or catheter disconnection, obstruction, or dislodgement
from the intrathecal space. Granuloma formation must also
be c'(gnsidered,'8 though ITB-induced granulomas are
rare.

TABLE 1. Daily Intrathecal Baclofen Dose

Months Before Daily Intrathecal Baclofen
Procedure Therapy Dose (mcg/24 h)
73 80

60 80

54 132

48 210

42 255

36 275

30 330

24 350

18 350

12 378

6 245

5 615

4 678

3 687

2 708

1 708

7d 708 + 80 mg enteral baclofen
Exchange 566

2mo postprocedure 527

4 mo postprocedure 527
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This patient had an identified catheter disconnection
upon pump exchange, and did not manifest the usual
symptoms of baclofen withdrawal (eg, pruritis, agitation,
hallucinations, tonic/clonic movements, increased muscle
spasticity, respiratory depression, obtundation, hyperther-
mia, and seizures)’ at any point during the 73-month course
of ITB therapy. This would indicate that the patient was
receiving a portion of the daily ITB dose. However, 1 week
before pump exchange, the patient presented to his treating
physician complaining of severe spasticity, and an inability
to defecate. On examination, the patient was noted to have
an Ashworth score of 2+, increased spasms in the hip
abductors and knee flexors, and clonus in the lower
extremities. During this visit, the patient indicated the he
had self-initiated oral baclofen (80 mg/d) 3 days earlier to
help control his symptoms. If the implantation team had
been aware of these changes, an intrathecal dye study
would have been considered to more thoroughly evaluate
the patency and integrity of the catheter.

We speculate that an untoward event (eg, patient’s
body habitus coupled with movement during transfer)
triggered a disconnection of the pump catheter from the
pump itself. This resulted in inadequate ITB delivery
immediately preceding surgical pump exchange and caused
the patient’s new onset symptomatology. In fact, similar
circumstances necessitated a previous pump exchange
for catheter disconnection and pump inversion. It is also
possible that persistent and progressive catheter occlusion
culminated in complete catheter obstruction, overpressur-
ization of the pump, and then catheter dislodgement.
However, the fail-safe system of the pump usually does
not permit overpressurization to occur according to the
manufacturer.

We hypothesize that in similar mechanistic fashion to
intrathecal catheter tip granuloma formation,?® a progres-
sive inflammatory response inside the lumen of the
connection pin may have initiated lumen narrowing and
propagated worsening symptoms and dose escalations in
ITB therapy during the previous 6 years. Alternatively, an
unrecoghized manufacturing defect in the connection pin
may have partially obstructed the pin’s lumen, led to
progressive occlusion, and then to an increase in the
patient’s symptoms and subsequent ITB dosing. Dosing
increases during the 6 months before exchange, and the
subsequent reductions in ITB dosing after pump exchange
strongly suggest ITB flow interruption rather than disease
progression. Furthermore, the inability to pass sterile saline
through the catheter connection pin and the observed flow
of CSF through the intrathecal catheter suggest flow
obstruction at the connection pin.

CONCLUSIONS

ITB therapy can be a valuable method of baclofen
delivery in patients who cannot tolerate oral administra-
tion; however, adverse effects and complications may arise.
In this unique case report, the patient had been treated with
ITB for 6 years with moderate effect, and required a
significant dose escalation that far exceeded the typical
clinically effective daily dose of ITB. Such dose increments
should prompt clinicians to consider potential catheter-
related complications (eg, dislodgment, disconnection, or
kinking), possible connection pin obstruction, and mani-
festations of less effective ITB therapy that would prompt
an investigation into potential pump/catheter failure. This
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case highlights the subtlety associated with diagnosing
catheter-related problems, but consistent history taking,
focused examination, and accurate documentation of
dose changes and responses can facilitate the process. To
our knowledge, this represents the first case report of a
complete IDDS catheter connection pin obstruction that
lead to patient symptom exacerbation, substantial ITB dose
escalations, and probable pump catheter obstruction that
ultimately required pump exchange.
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