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Abstract
Spasticity, a common complication in patients with spinal cord injury, can 
lead to loss of function and reduced quality of life. Although oral baclofen 
attenuates spasticity, its effects are usually modest, and adverse effects 
can be significant. Intrathecal baclofen infusion therapy has emerged as 
an effective and safe option for patients with severe spasticity refractory 
to conventional oral treatment. This reversible procedure allows for 
precise dosing and achieves high local concentrations in the spinal cord, 
minimizing systemic side effects. Although generally safe, intrathecal 
therapy can be associated with complications, with granuloma formation 
being one of the least frequent.

We present the case of a woman with post-traumatic paraplegia at the T3 
level, classified as AIS A, who developed severe spasticity refractory to 
conventional oral treatment. Following the implantation of a baclofen 
intrathecal infusion system, the patient experienced progressive and severe 
pain attributed to an inflammatory granuloma or mass at the catheter tip. 
Complete replacement of the system resulted in complete resolution of 
the pain, demonstrating the effectiveness of this intervention. Granuloma 
formation at the catheter tip associated with intrathecal baclofen infusion 
is a rare complication with a non-specific clinical presentation and a 
pathogenesis that remains unclear. Magnetic resonance imaging (MRI) is 
the diagnostic tool of choice.
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Introduction
Spasticity is a common consequence in patients with spinal cord injury 

(SCI), sometimes leading to loss of function, pain and impaired quality of life. 
Its incidence is estimated to be around 65-78% one year after injury. In SCI, 
spasticity typically presents with a global distribution, making regional or 
systemic treatment preferable [1]. Although oral baclofen reduces spasticity 
of both spinal and cerebral origin, its effects are usually moderate, and the 
adverse effects (sedation, drowsiness, cardiorespiratory depression) can be 
significant [2]. Intrathecal baclofen infusion therapy is a safe and effective 
alternative for patients with severe spasticity refractory to conventional oral 
treatment. 

It is a reversible and adjustable procedure that allows for precise drug 
dosing. Direct administration of baclofen into the subarachnoid space 
provides a higher concentration at the site of action (GABAB receptors in the 
spinal cord). Effective baclofen levels are achieved in the cerebrospinal fluid 
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After hospital discharge, progressive worsening of lower 
limb spasticity and recurrent urinary tract infections (UTIs) 
were observed. In addition, the patient reported neuropathic 
pain in the abdominal region radiating to the lower back. 
The oral dose of baclofen increased to 35 mg every 8 hours 
(105 mg/day) and tizanidine 2 mg every 8 hours, but after 
five months, treatment proved to be largely ineffective. 
Therefore, an intrathecal baclofen test dose of 100 µg was 
administered, yielding a positive response, and implantation 
of an intrathecal infusion system was indicated. 

A Synchromed™ II 20mL pump was implanted for 
intrathecal baclofen infusion at a concentration of 2000 µg/
ml. An Ascenda™ intrathecal catheter was placed at the 
upper border of the T12 vertebra (Figure B).

(CSF), while plasma concentrations remain up to 100 times 
lower than those produced by oral administration, thereby 
reducing potential systemic side effects [3]. With intrathecal 
administration, the doses required to manage spasticity vary 
widely between patients. The baclofen dose ranges from 50 to 
900 micrograms (µg) per day, with gradual titration over the 
first year of treatment [2]. 

It is a generally safe and well-tolerated therapy, although 
catheter-related complications have been reported, including 
rare cases of granuloma formation. These represent an 
inflammatory response of the tissue surrounding the catheter, 
and can cause pain, loss of therapeutic effect and, in severe 
cases, even neurological damage [4-6]. We present a case of 
a patient who, after implantation of a baclofen intrathecal 
infusion system, developed progressively worsening chronic 
pain, which became intense and disabling and resolved 
following complete system replacement. MRI revealed an 
image consistent with granuloma/inflammatory mass at the 
catheter tip.

Case Report
We present the case of a 51-year-old woman with post-

traumatic paraplegia secondary to a spinal cord injury at the 
T3 level, classified as AIS A following a traffic accident. As 
part of the polytrauma, she sustained a burst fracture of the 
vertebral body and posterior elements of T5, for which vertebral 
arthrodesis with T3-T7 osteosynthesis was performed. She was 
diagnosed with a T3 AIS A spinal cord injury according to 
the International Standards for Neurological Classification of 
Spinal Cord Injury (ISNCSCI) [7].

She was admitted to the Spinal Cord Injury Unit for six 
months. During her stay, she presented with severe lower 
limb spasticity refractory to systemic treatment (baclofen and 
tizanidine), as well as intermittent dorsal pain. MRI revealed 
signal alterations in the spinal cord compatible with dorsal 
myelomalacia from T5 to T3 (Figure A).

 

Figure A: Sagittal T2-weighted MRI/CT scan. Postoperative 
changes with posterior fixation identifying bilateral transpedicular 
screws in T3, T4, T6 and T7. Signal alteration of the spinal cord 
from T3 to T5, compatible with myelomalacia.

 
Figure B: Postoperative changes in the thoracic spine.  
The intrathecal infusion pump is visualized, with the catheter tip 
(circled) located at the T12 level.

Intrathecal baclofen infusion dose of 140 µg/day in a 
single continuous flow and gradually increased until optimal 
spasticity control was achieved with a daily dose of 195 µg/
day, with Ashworth scale 0 and Penn scale 0. 

Over the period of four years and five months, the 
patient maintained good spasticity control without requiring 
any increase in baclofen dosage. However, she developed 
neuropathic pain in the abdominal region radiating to the 
lower back, which was refractory to treatment and subjectively 
exacerbated during episodes of UTIs. 

Pain initially improved with pregabalin 150mg every 
12 hours. An attempt was made to reduce the dose to 75mg 
every 12 hours, but after a period of stabilisation, the pain 
intensity worsened. Analgesic treatment with non-steroidal 
anti-inflammatory drugs (NSAIDs) and a trial of gabapentin 
were attempted, but moderate-to-severe pain persisted.

Several months later the patient returned with worsening 
pain and increased abdominal spasms. The dose of intrathecal 
baclofen was increased to 225 µg/day. Among the tests 
requested, a plain spinal X-ray was performed, which showed 
sclerosis of the vertebral endplate immediately below the 
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dorsal arthrodesis (T7–T8) and the intrathecal catheter 
positioned within the vertebral canal at T12. Subsequently, a 
thoracolumbar MRI was performed (Figure C, D) revealing 
a millimetric (8mm) arachnoid collection/loculation at the 
level of T12, coinciding with the distal tip of the catheter. 

Discussion
When symptom control cannot be adequately achieved 

with oral baclofen, or when effective doses produce poorly 
tolerated side effects, direct intrathecal administration 
becomes an effective approach to control spasticity. This 
method allows for sufficient drug concentrations near 
the target receptors in the central nervous system, while 
significantly decreasing the total baclofen dose required[1, 8, 
9]. Several complications associated with this technique have 
been described, most of them related to the catheter (rupture, 
migration or displacement from the intrathecal space, 
disconnection, occlusion...) [10]. However, a notable and 
diagnostically challenging complication is the development 
of an inflammatory mass (granuloma) at the catheter tip. 

The development of granulomas at the tip of the intrathecal 
infusion catheter is a known but infrequent complication, 
reported mainly with opioid infusion, with an estimated 
incidence of less than 3% at two years after therapy initiation 
of therapy [1, 3]. However, some cases of granuloma 
formation related to intrathecal baclofen infusion have also 
been reported. This complication not only compromises the 
efficacy of the drug delivery system but may also result in 
severe neurological sequelae.

It was in 1991 that the first case of an inflammatory 
mass associated with the tip of an intrathecal catheter in a 
patient receiving morphine therapy was reported [11]. Since 
then, several cases of catheter-associated masses have been 
described. The factors that contribute to the formation of such 
inflammatory masses, as well as the underlying mechanisms 
remain unclear. 

Several hypotheses have been proposed in the literature 
regarding their etiology, including physicochemical 
properties of the drug solution, infection with indolent 
organisms, hypersensitivity to catheter materials, and trauma 
during catheter implantation [1, 12]. Additional contributing 
factors may include catheter-related variables such as tip 
design, trauma during insertion, final tip positioning, and 
material hypersensitivity. In line with the findings of Murphy 
et al. [1] regarding catheter design, our patient received a 
fenestrated-tip catheter. Older intrathecal systems used end-
hole catheters, but current models are only available with 
closed lateral fenestrations, a design previously considered 
less likely to induce granuloma formation.

Consistent with the present case, it has been suggested 
by Murphy et al. and North et al. [1, 11] that syringomyelia 
or myelomalacia secondary to spinal cord trauma may be 
associated with altered CSF flow dynamics. In our patient, 
myelomalacia was identified on MRI as a sequela of the 
injury. It is possible that significant CSF flow disruption 
could lead to localized drug accumulation, thereby increasing 
the risk of granuloma formation.

 

Figure C: STIR MRI sequence. Within the malacic and atrophic 
spinal cord at the T4 level, a syringohydromyelic cyst measuring 
13 x 10 x 6 mm is identified. Incidentally, at the T12 level and 
coinciding with the distal tip of the intrathecal catheter, an 8 mm 
arachnoid collection/loculation is noted (white arrow).

 

D            E 

Figures D & E: (D) Sagittal T2-weighted TSE MRI sequence: an 
8 mm arachnoid collection or loculation at the T12 level (white 
arrow), and (E) location of the catheter tip at the inferior border of 
T11 (white circle).

The case was discussed jointly with the Pain Unit and it 
was decided to replace the entire infusion system, as the pump 
battery was nearing depletion. The Synchromed™ II 20ml 
intrathecal pump and Ascenda™ catheter were replaced, with 
the new catheter positioned up to the vertebral hemibody of 
T11 (Figure E). The only postoperative complication was 
a hemicranial headache, which resolved with conventional 
analgesia. Following replacement, baclofen infusion was 
started at a dose of 180 µg/day, resulting in complete 
resolution of pain and disappearance of both spasticity and 
spasms.
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Due to the slow-growing nature of this lesion, it is difficult 
to estimate how long it will take for the inflammatory mass 
to develop. This combined with the tendency to attribute 
increased spasticity and clinical deterioration to recurrent 
UTIs presents a significant diagnostic challenge in clinical 
practice. Some experimental animal (canine) studies [13] 
found no granuloma formation with intrathecal therapy at 
2mg/mL over a 28-day period, although this does not exclude 
the possibility of this complication with prolonged infusions. 
Deer et al [12] reported a median time to granuloma 
formation of 26 months. Anderson et al. [15] estimated a 
mean duration of 24.5 months in patients receiving morphine 
or hydromorphone, whereas Kratzsch et al. [16] proposed an 
average onset time of 6.9 years.

In our case, the reported symptoms (radiating girdle-like 
pain and spasms) began shortly after implantation, and over 
the following months were highly variable and fluctuating, 
overlapping with symptoms of organic conditions such as 
UTIs and intestinal disorders. Therefore, the possibility 
of catheter-related trauma at the time of implantation must 
also be considered. Moreover, according to several authors, 
there is a direct correlation between the treatment intensity 
and symptoms severity, with higher drug doses increasing 
the likelihood of granuloma formation [17]. In our patient, 
the same dose was maintained continuously for over four 
years (195 µg/day). Standard imaging studies, such as T2-
weighted MRI and/or contrast-enhanced CT, are essential 
for identifying the mass [14, 18-20]. MRI is preferred as the 
imaging modality of choice, as it not only enables visualization 
of the lesion, but also provides optimal assessment of spinal 
cord and nerve roots involvement. However, intrathecal 
catheters may be difficult to visualize on MRI alone [14].

In summary, this complication associated with intrathecal 
baclofen infusion represents a challenging diagnostic 
problem, with a non-specific clinical presentation that, in our 
case, overlapped with other symptoms and complications 
secondary to the spinal cord injury itself—such as transient 
neuropathic pain, symptoms related to urinary tract infections, 
and concurrent abdominal complaints. Diagnosis relies on 
imaging studies, which may be difficult both to perform due 
to interference from the implanted electronic device, and to 
interpret.

Conclusion
Granuloma formation associated with intrathecal therapy 

is a complication most commonly described in the context of 
chronic opioid administration. As a result, current consensus 
recommendations primarily focus on this class of drugs. 
When occurring in association with intrathecal baclofen 
infusion, this complication is rare, presents a diagnostic 
challenge due to its non-specific clinical manifestations, and 
its underlying pathophysiology remains unclear. MRI is the 

diagnostic modality of choice, and in our case, replacement of 
the intrathecal catheter system proved effective in resolving 
the patient's symptoms.
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