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AbstrAct

Objective: The management of nonmalignant pain by morphine pump implantation has become an 
effective and increasingly frequent strategy of care. We report a rare complication of intrathecal 
granuloma formation adjacent to the intrathecal catheter tip resulting in spinal cord compression in 
four patients undergoing intrathecal treatment for chronic pain.

Methods: Four patients presented with chronic back pain and lower extremity pain and weakness and 
were treated with morphine pump implantation (Fig 1). Each patient developed a mass at the level of 
the intrathecal catheter tip resulting in increased back pain and diminished neurological function. 
Following clinical examination and x-ray workup, the patients underwent surgical resection of the 
mass and removal of the intrathecal catheter. One patient received conservative saline therapy first, 
and another patient had granuloma resection first and removal of the intrathecal catheter at a later 
date. Pathological analysis showed granulation tissue with extensive necrosis and chronic inflam-
mation, with negative culture results. No evidence of neoplasm was found.

Results: Patients showed varying degrees of improvement following removal of the intrathecal mass. 
Two patients had moderate pain reduction following resection of the granuloma; a third had minimal 
pain improvement; and a fourth had significant pain improvement but continued lower extremity 
weakness.

Conclusions: The formation of granulomas caused by intrathecal catheter implantation is a rare but 
serious complication. Imaging studies including magnetic resonance imaging with contrast and 
computed tomography with myelogram should be used to follow up a neurological examination 
consistent with spinal cord compression. Timely surgical intervention may result in marked im-
provement of symptoms.
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INTRODUCTION 

Initially used in the treatment of cancer pain [1], the im-
plantation of morphine pumps has become an increas-
ingly used treatment for patients with nonmalignant pain. 
More than 95,000 intrathecal drug delivery devices have 
been implanted since their inception in the 1980s [2]. The 
benefits of intrathecal drug therapy for the treatment of 
nonmalignant pain, most frequently due to “failed back 
syndrome,” have been well documented [3, 4]. A rare but 
serious complication of this therapy is the development of 
an inflammatory mass at the catheter tip occurring in less 
than 3% of all patients with intrathecal catheters, often 
resulting in spinal cord compression [2]. The appearance 
of the developing mass often begins after an extended 
period of intrathecal morphine therapy, with a sudden 
increase in pain followed by development of neurologi-
cal symptoms. We report four patients who underwent 
intrathecal analgesic treatment, who later presented with 
symptoms of spinal cord compression and were diagnosed 
as having developed catheter-tip masses 3.5 to 12 years 
after intrathecal catheters placement.

CASE REPORT

Patient 1
A 51-year-old man presented with a several-month course 
of increasing chronic low back pain and bilateral lower ex-
tremity weakness associated with burning, numbness, and 
foot pain. His medical history includes two back surgeries 
with laminectomy and posterior fusion of L4–S1, and was 
5 years status after placement of an intrathecal morphine 
pump for chronic lower back pain. A motor examination 
of his lower extremities revealed some antalgic weakness 
bilaterally in both distal lower extremities, especially at 
dorsi and plantar flexion bilaterally at 4-/5. His knee exten-
sion and flexion were full. His right knee jerk was slightly 
brisk compared with the left.

A magnetic resonance imaging (MRI) of the thoracic and 
lumbar spine with and without contrast revealed an intra-
dural extramedullary mass at T11 with abnormal hyperin-
tense signal intensity within the spinal cord at the T10–11 
levels, suggesting edema or myelomalacia (Fig 2). 

The patient underwent T11–12 laminectomy with intra-
dural exploration, resection of the intradural mass, and 
removal of the intrathecal catheter. Pathological findings 
showed multiple small fragments of necrotic and fibrous 
tissue with chronic inflammation and scant hemosiderin 
consistent with a granuloma. Cultures were negative.

Follow-up neurological examination showed significant 
improvement in lower extremity and back pain; however, 
the right lower extremity weakness did not show any im-
provement. The patient continued oral medication therapy, 
and the neurological examination was unchanged at 30 
months postoperatively.

Patient 2
A 65-year-old woman presented with mid-to-low back 
pain radiating down to the thighs, right worse than the 
left, and progressive weakness and numbness in both 
lower extremities. She had been administered intrathe-
cal morphine for 12 years for failed back syndrome status 
after multiple fusions and laminectomies.

A CT myelogram showed an 8 mm rounded density cor-
responding to the location of the intrathecal catheter tip 
at T11–T12 (Fig 3). Physical examination revealed bilateral 
lower extremity motor strength at 4/5 and diminished 
lower extremity deep tendon reflexes, while the sensory 
system was intact. An MRI scan showed a posterior lower 
thoracic intradural extramedullary mass consistent with 
granuloma. 

Total patients receiving intervention  
during time period
(n = 4)

Eligible
(n = 4)

Not meeting inclusion 
criteria 
(n = 0)

Enrolled
(n = 4)

Not enrolled 
(n = 0)
Refused participation (n = 0)
Other reasons (specify) (n = 0)

Patients available for analysis
(n = 4)

Excluded 
(n = 0)

Fig 1 Patient sampling and selection.
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The patient underwent T11 laminectomy with intradural 
exploration and subsequent removal of intradural mass, 
which was found to be causing marked spinal cord com-
pression. There were also nerve roots attached to the left 
lateral aspect of the mass. With the use of microdissec-
tors, the mass was circumferentially freed and removed 
en block. Pathological findings revealed hyalinized soft 
tissue with necrosis consistent with granuloma. Cultures 
were negative. Her pain improved after surgery and she 
received oral oxycodone for further pain control. Twelve 
months  after follow-up she has no evidence of recurrent 
granuloma.

DISCUSSION 

The intrathecal effect of morphine in the treatment of 
chronic pain is through spinal and supraspinal receptors, 
without significantly influencing motor, sensory, and sym-
pathetic reflexes [4]. It is most often used in the nonma-
lignant patient for chronic lumbosacral pain due to “failed 
back syndrome” [5]. Animal studies have shown that with 
chronic intrathecal infusion of the maximum tolerated 
doses of morphine, hydromorphone, L-methadone, and 
naloxone, there is 100% intradural granuloma formation 
[6]. In humans the duration of therapy before granuloma 
diagnosis has been reported to be 0.5 to 72 months [7]. 
After 2 years of therapy, the incidence of symptomatic 
intrathecal catheter-tip granuloma formation is reported 
to be only 0.4%; after 6 years, this incidence increases to 
only 1.16% [8, 9]. Three of our four cases were within 
this time frame, while one case was diagnosed with in-
trathecal granuloma after 12 years of intrathecal catheter 
placement.

The other two cases not previously discussed presented 
with symptoms of spinal cord compression and were di-
agnosed with intrathecal granuloma 3.5 years and 5 years, 
respectively, after intrathecal catheter placement. The for-
mer was treated with the granuloma being removed first 
and the intrathecal catheter removed at a later date; the 
latter was initially treated conservatively with pump refills 
replaced with saline. None of these management methods 
were found to be effective and both patients had to ulti-
mately undergo removal of the intrathecal catheter and 
resection of the granuloma. The first patient had minimal 
pain improvement. The second patient was discharged in 
good condition; he remains in continued pain 2 years after 
granuloma resection.

To date, less than 60 cases of inflammatory catheter-tip 
masses have been reported following chronic infusion of 
opiates [4, 10–28]. Four of these showed the development 
of a granuloma that included findings of positive cultures, 
with one occurring 11 years after discontinuation of the 
opiate therapy; infection is unlikely as the cause for the 
other three [11–13, 17]. Three cases have also been pub-
lished where the patient developed inflammatory catheter-
tip masses with baclofen as the sole agent in a long-term 
intrathecal catheter [15, 29]. Hydromorphone has also 
been found to cause intrathecal granuloma formation 
[23]. In animal model studies, baclofen alone had not been 
shown to induce granuloma formation with long-term 
intrathecal delivery [29]. 

Fig 2 T1 sagittal magnetic resonance imaging with contrast shows 

enhancing lesion at T11.

Fig 3 Post-myelogram computed tomography shows  

granuloma at T11. 
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The etiology for the development of inflammatory mass-
es caused by intrathecal morphine is unclear. Proposed 
mechanisms include the action of morphine as a mito-
gen, activating a protein kinase cascade and activating 
lymphocyte activity. Another is the effect of opioids on 
endothelial cells, granulocytes, and monocytes to release 
nitric oxide, which may lead to monocyte migration, or fi-
nally that morphine enhances cytokine formation leading 
to the inflammatory response [30]. The catheter tip being 
positioned in the thoracic spinal cord, which is the longest 
area of low cerebrospinal fluid velocity, in conjunction 
with use of high concentration of drugs is also considered 
a contributing factor to inciting local inflammation. The 
resulting fibrosis further decreases cerebrospinal fluid-
flow velocity and turns the situation into a vicious cycle, 
amplifying the drug concentration in that area [2].

The treatment of intrathecal inflammatory masses in pa-
tients with chronic pain includes surgical and nonsurgi-
cal methods. Nonsurgical methods, as conservative saline 
therapy, have not been found to be very beneficial; while 
surgical resection of the mass and removal of the intrathe-
cal catheter provided the most satisfactory results for our 
four case-patients. The nonsurgical treatment by discon-
tinuation of opiates has been beneficial in some patients; 
however, our patient who was treated with this method 
continued to have a progression of symptoms, and surgical 
management was required [30]. Surgery may be the opti-
mal treatment for symptomatic granulomas compressing 
the spinal cord.

SUMMARY AND CONCLUSION

The formation of granulomas induced by intrathecal 
 catheter implantation is a rare but serious complication. 
Imaging studies including MRI with contrast and CT my-
elogram should be used to follow up a neurological exami-
nation consistent with spinal cord compression. Timely 
surgical intervention may result in marked improvement 
of symptoms.
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COMMENTARY:  
“SPINAL CORD COMPRESSION SECONDARY TO 
INTRATHECAL CATHETER-INDUCED GRANULOMA: 
A REPORT OF FOUR CASES “

Author Jean-Paul Wolinsky
Institution Department of Neurosurgery, The Johns 
Hopkins Hospital, Baltimore, MD, USA

The authors report on four cases of symptomatic granuloma 
formation at the catheter tip of intradural morphine pumps. 
They discuss the clinical presentation of these patients, the sur-
gical treatment, and the outcomes. In addition, they present 
a review of the literature with regard to the pathology of this 
entity and the treatment of this problem.

The paper is presented and formatted as an original research 
submission and prognostic study. It appears to be a retrospec-
tive case series of patients with symptomatic granulomas in the 
location of the catheter tip of an intradural morphine pump. 
There is no treatment algorithm that is presented or tested. 
Figure 1  attempts to present the series as a prospective 
trial, but there is no evidence that this was the case. In addition, 
this figure is not referenced and appears to be added at the end 
of the paper without any significant purpose. Although the 
authors present an interesting series of patients, their observa-
tions add little to the literature to further our understanding 
of the pathology and treatment of this entity.

The authors present a review of the literature with regard 
to intrathecal morphine pumps and intradural granuloma 
formation. The review is not designed as a meta-analysis to 
determine the best treatment options, but as an update of the 
current understanding of this entity. They have highlighted 
and referenced excellent articles with regard to this pathology, 
and this review provides a worthwhile update. Specifically, 
three references that merit mentioning are cited here:

Hassenbusch S, Burchiel K, Coffey RJ, et al (2002) Management 
of intrathecal catheter-tip inflammatory masses: a consensus 
statement. Pain Med; 3(4):313–23.

Coffey RJ, Burchiel K (2002) Inflammatory mass lesions associ-
ated with intrathecal drug infusion catheters: report and observa-
tions on 41 patients. Neurosurgery; 50(1):78–86.

Yaksh T, Hassenbusch S, Burchiel K, et al (2002) Inflamma-
tory masses associated with intrathecal drug infusion: a review 
of preclinical evidence and human data. Pain Med; 3:300–312.

EDITORIAL STAFF PERSPECTIVE

Intrathecal catheters, pumps, and electrodes are more com-
monly deployed than ever before for various reasons revolving 
mainly around pain relief. The foundational evidence for their 
application, such as superiority of pain relief or greater safety 
remains less than robust and has recently been called into ques-
tion by some governmental review organizations (www.hta.
hca.wa.gov:80/pumps.html).

Clearly, the potential for more long-term serious but unfore-
seeable complications with application of newer technologies 
should be almost anticipated. Case reports can serve a valu-
able ‘canary in a coal mine’ function in reporting adverse 
events. Hopefully increased awareness of complications will 
lead to more systematic review of their rate of occurrence and 
understanding of causation as well as inclusion into patient 
disclosures rather than prompt overzealous regulatory knee-
jerk reactions. 


