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Abstract

Background. Implanted intrathecal drug delivery
pumps are now regularly used for the treatment of
chronic benign and cancer-related pain that is
refractory to conservative treatment methods. In
most cases, the pumps are successful at reducing
the intensity of pain and improving function and
quality of life for pain patients. Limited studies have
discussed the complications associated with
intrathecal pump placement.

Setting. Academic tertiary care center.

Summary. We describe an unusual case of a patient
who presented with progressive weakness and
worsening lumbar and lower extremity pain follow-

ing implantation of an intrathecal drug delivery
system (IDDS). Work-up for the patient’s symptoms
includes a magnetic resonance imaging, which
revealed lumbar arachnoiditis. Patient underwent a
laminectomy and detethering of spinal cord and
nerve roots below level of catheter insertion. There
was transient improvement in her pain and weak-
ness. Subsequent surgery for pump explantation
revealed a retained Touhy introducer needle from
her pump placement procedure.

Conclusion. The entire IDDS was removed includ-
ing the retained Touhy introducer needle. The
patient later went on to receive a successful spinal
cord stimulator trial and implantation with moderate
relief of her chronic pain.

Key Words. Intrathecal Pump; Intrathecal Pump
Complication; Foreign Body; Arachnoiditis; Chronic
Pain; Low Back Pain; Radiculopathy; Lower Extrem-
ity Weakness

Introduction

Implanted intrathecal drug delivery systems (IDDS) are
used on a wide basis today to treat chronic and cancer-
related pain. Early use of implanted IDDS began in the
1980s for the treatment of chronic pain [1,2]. Patients may
experience significantly improved function and quality of life
due to reduction in intensity of pain with use of IDDS [3]. The
most notable improvements with use of this device is
freedom of movement, adequate pain relief after failure to
improve with more conservative interventional procedures,
decrease in the amount of oral opioid requirement and
decreased undesirable systemic side-effects of high-dose
oral opioid use such as drowsiness and confusion [4].

Loss of clinical efficacy following IDDS implantation
includes both patient-related factors and mechanical
failure (Table 1) [5–7]. These types of complications are
documented in the literature and should be suspected
and further evaluated in cases where IDDS has not been
effective immediately following implantation or where a
delayed loss of clinical efficacy has occurred. Growing
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evidence identifies granuloma as an important patient-
related factor in the differential diagnosis. Factors that
seem to correlate with granuloma formation include opioid
dose and concentration, and prior history of spine surgery
or spinal injury [8,9]. It is suggested that this formation
process is via dural mast cell degranulation and not medi-
ated by opioid receptors [10].

Algorithms for radiological evaluation of suspected mal-
functioning IDDS include side port studies, plain films,
computed tomography myelogram, magnetic resonance
imaging (MRI) when indicated, and less frequently nuclear
scintigraphy [11]. We provide a case report in which the
work-up for one of the earlier complications did not reveal
a common cause. The cause of our patient’s pump lack of
efficacy was not directly due to a patient-related factor or
mechanical failure. The cause was found to be a retained
foreign body causing symptoms due to arachnoiditis and
nerve tethering. To date, we believe this is the first
reported case in the published medical literature.

Case

We report a case involving a non-ambulatory 40-year-old
obese female who presented to our pain medicine clinic
with complaints of chronic low back, right hip and bilateral
lower extremity burning pain, and increasing weakness as
well as urinary retention. Her pain history began several
years prior with trauma to the left foot from a heavy fallen
object, resulting in a diagnosis of complex regional pain
syndrome type 1. The patient had been previously evalu-
ated and treated by multiple pain management physi-
cians. After a failure of conservative management with
multiple opioids, neuromodulators and anti-inflammatory
medications, physical therapy, and lumbar sympathetic
blocks, she underwent a successful percutaneous trial of
intrathecal analgesics. This was followed by permanent
implantation of an IDDS (Medtronic Syncromed II pump,
Medtronic, Minneapolis, MN, USA) by a local physician 2
years prior. Postoperative AP and lateral plain films were
read as “The needle is in the midline and on the lateral

view the tip is at the L1-2 interspace level. Impression:
Negative dorsal spine.” She had a prolonged postopera-
tive course due to postural headaches. This was pre-
sumed to be due to cerebrospinal fluid (CSF) leakage
around the catheter for which she was treated with an
epidural blood patch on two separate occasions. Shortly
after implantation, the patient developed new right hip and
groin pain, as well as lower extremity weakness. Her pos-
tural headaches eventually resolved; however, her pain
progressed despite intrathecal infusions of morphine and
bupivicaine. The dosing of intrathecal morphine was
later decreased and the bupivicaine discontinued by a
second physician.

The patient presented to our clinic for management of her
symptoms. On presentation, she was noted to be anxious
and emotional with suicidal ideations. She had exquisite
tenderness to palpation of the midline lumbar spine
region, although she did have generalized pain of all
lumbar paraspinals. Her clinical exam was severely limited
due to pain. Muscle strength testing revealed generalized
weakness, 4/5 throughout both lower extremities. Her
pump at first visit was interrogated showing a daily infu-
sion rate of 1.5 mg/day of morphine without evidence of
previous stalls in the log. The infusion was then increased
to 2.4 mg/day. One month later, the dose was increased
to 2.79 mg/day and subsequently 2 months later to
3.09 mg/day without sufficient analgesia.

A lumbar spine MRI was obtained, demonstrating a linear
susceptibility artifact extending horizontally from the sub-
cutaneous soft tissues to the L2 vertebral body interpreted
to be the intrathecal catheter. Other significant findings
included clumping of the nerve roots at the L3–4 level that
suggested arachnoiditis (Figures 1, 2).

A neurosurgical evaluation confirmed the diagnosis of
arachnoiditis with tethered cord syndrome, and the patient
was offered surgery for detethering of her spinal cord and
nerve roots. Localizing fluoroscopic images at the time of
surgery revealed a suspicious sharply defined radio-
opacity of the catheter. The decision was made to not
explore the catheter at the time of surgery in order to
prevent the risk of persistent CSF leakage or catheter
infection. Intraoperative findings revealed blood tinged
CSF and hemosiderin-stained thecal sac. The nerve roots
that were clumped and tethered to the thecal sac were
successfully dethetered. In the postoperative period, the
patient demonstrated significant improvement in her pain
and weakness. She was able to walk with minimal assis-
tance; however, the patient’s pain and weakness returned
to baseline after several weeks. She was scheduled for
exploration and explantation of her IDDS shortly after.

During this surgery, the patient was placed in a lateral
position for simultaneous dissection of the pump pocket
anteriorly and for the intrathecal catheter posteriorly. In the
anterior pocket, the entire catheter with the tip still intact
was discovered wound up behind the pump (Figure 3).
The posterior approach involved extensive dissection
through more than 30 cm of adipose tissue to gain access

Table 1 Intrathecal drug delivery system loss of
efficacy

Patient-Related Factors Mechanical Failure

• Progression of primary
pain pathology

• Drug tolerance
• Inflammatory mass

formation (granuloma)
• Obstruction of cerebral

spinal fluid flow in the
spinal canal

• Catheter pump
misconnection

• Loss of pump
propellant

• Gear shaft wear and
motor stall

• Leakage of infused
drug

• Displacement and
kinking of intrathecal
catheter
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to the dorsolumbar fascia. During this dissection, the
commonly used butterfly anchor device from Medtronic
implantation kits was found sutured to adipose tissue
about 5 cm superficial to the fascia. As the dorsolumbar
fascia was approached, we identified the proximal end of
a Touhy needle sitting above the thoracolumbar fascia and
extending ventrally toward the spinal canal (Figure 4). The
pump, Touhy introducer needle, and intrathecal catheter
were removed without complications. The patient recov-
ered uneventfully with resolution of her hip pain. In spite of
this, she has continued to suffer incapacitating pain. A
spinal cord stimulator was trialed and implanted, providing
moderate control of her symptoms. At 1-year follow-up,
she continues to do well with improvements in pain
and lower extremity strength. She is now ambulatory
and working.

Figure 2 Magnetic resonance image showing
clumping of the nerve roots at the L3–4 level sug-
gesting arachnoiditis.

Figure 3 Anterior pocket containing pump and
entire catheter.

Figure 4 Posterior pocket showing discovery of
entire Touhy needle.

Figure 1 T2 sagittal magnetic resonance image
showing artifact initially interpreted as intrathecal
catheter.
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Discussion

Arachnoiditis is a clinical syndrome characterized by
chronic inflammation, fibrosis, and sometimes atrophy of
the structures within the subarachnoid space. Original
clinical descriptions appeared in the medical literature as
early as the late 19th century. In 1909, Sir Victor Horsley
described a series of cases characterized by progressive
neurological deficits, hyperalgesia, and hypoesthesia of
the lower extremities with intraoperative findings of atro-
phic cord and fibrosis, “ballooned up theca with no pulse”
(referring to the respiratory and circulatory motion of the
thecal sac when surgically exposed), which clinically
improved by opening the sac and washing out with mer-
curial lotion [12]. He termed this condition chronic spinal
meningitis. Causative agents were initially attributed to
infectious etiologies, such as syphilis and tuberculosis. As
new diagnostic and therapeutic spine interventions were
introduced through the 20th century, more cases of
arachnoiditis were attributed to irritants (particularly oil-
soluble contrast media for myelography such as Pan-
topaque) [13]. Many other predisposing factors for arach-
noiditis have been identified (Table 2). As suggested by the
wide range in severity of symptoms, it is difficult to estab-
lish a unified pathological pathway. It is postulated that the
pia-arachnoid has similar reactive characteristics as other
serous membranes (i.e., peritoneum), with predisposition
by both chemical and physical injuries. An initial insult

is followed by an acute inflammatory response that
progresses to chronic fibrosis, scarring, and even
calcifications—this process is thought to occur because
normal reactive hypervascularity is prevented in this space
and CSF flow washes away and dilutes phagocytes and
fibrolytic enzymes resulting in an inability to eradicate the
resulting fibrotic cascade [27]. This correlates with classic
radiographic phases of MRI morphology described by
Delamarter et al. [28] (Table 3).

Blood in the subarachnoid space is a known predisposing
factor for arachnoiditis, although the intimate pathogenic
mechanism is unclear. Some animal models have failed to
consistently reproduce the syndrome when injecting
autologous blood in the CSF [29,30].

In this case, our patient had signs, symptoms, and MRI
imaging consistent with arachnoiditis. She also had neu-
rosurgical finding of intrathecal hemosiderin staining, sug-
gestive of previous hemorrhage.

Neurological injury following implantation of IDDS may be
associated with the development of epidural hematoma or
abscess, as well as neurological injury from direct trauma
from the needle or catheter cannulation into the subara-
chnoid space [31]. We located only one similar case
published describing bilateral subdural hematoma post-
implantation suggesting complications such as epidural
hematoma or abscess are very rare, and most post-
procedure complications indicate catheter problems
rather than surgical procedure faults [32,33]. Our patient
presented no evidence of trauma from IDDS implantation;
however, she did experience post-dural puncture head-
aches (PDPHs) undergoing two epidural blood patches.
Given the obligated dural puncture necessary to access
the intrathecal space, PDPH is not unexpected but nearly
always self-limited. The retained Touhy needle would
explain the persistent postural headaches due to persis-
tent CSF leakage. We can only speculate that the Touhy
needle was missed twice during the blood patches if these
procedures were performed without fluoroscopy guidance
or at a spinal level well below the catheter implantation
site. A radio-opaque structure was seen during the
cord dethethering; however, the fluoroscopy and MRI
evaluation did not distinguish a metallic needle from a
silastic catheter.

Nerve root tethering resulted from arachnoiditis that devel-
oped from chronic trauma and bleeding within the thecal
sac. The end result of this is progressive pain and

Table 2 Proposed predisposing factors for
arachnoiditis

• Chemicals
I. Myelography contrast media: Pantopaque [13]
II. Local anesthetics: 5% lidocaine [14],

2-chlorprocaine [15]
III. Preservatives: sodium bisulfite, polyethilene

glycol and benzyl alcohol [16,17]
IV. Chemotherapeutics (methotrexate)

• Blood in the thecal sac
I. Subarachnoid hemorrhage [18,19]
II. Trauma and surgery

III. Lumbar puncture
IV. Neuraxial analgesia: Epidural and spinal,

epidural blood patch [20–22]

• Infection
V. Syphilis
VI. Tuberculosis

VII. Bacterial meningitis
VIII. Viral meningitis

IX. Fungal meningitis

• Other
X. Degenerative spine disease: disc protrusion,

spinal stenosis [23]
XI. Spine procedures: laminectomy, fusion,

vertebroplasty [24]
XII. Genetic [25,26]

Table 3 Delamarter classification of arachnoiditis

• Type I: central clumping of nerve roots
• Type II: peripheral adhesion of nerve roots to the

theca (“empty sac”)
• Type III: complete opacification of the thecal sac,

extending over at least one vertebral level
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weakness. The patient initially reported pain relief with use
of the pump but had a loss of efficacy. We speculate that
this may be a result of arachnoiditis, as well as the distal
catheter retracting from the dural sac as it was loosely
anchored to the adipose tissue.

It is not uncommon for the catheter to cause transient
nerve root irritation that is usually manifest by radicular
pain. This is usually self-limited and resolves over several
days to weeks after implantation [31]. Our patient devel-
oped worsening radicular symptoms over time even
with increases in opioid dosing in pump. The patient
complained of right hip region pain that was re-
solved after pump system, and Touhy needle at the level
of L2 was removed. Her symptoms were likely radicular
pain in the region caused by the needle and the result-
ing arachnoidits.

High body mass index (BMI) is one of three major risk
factors for retained instruments and sponges after
surgery, the other two being emergency surgery and
unplanned changes in procedure [34]. Due to her high
BMI, she likely required a cut-down during the initial IDDS
implantation in order to gain access to the thoracolumbar
fascia and cannulate the subarachnoid space. The pre-
ferred approach is percutaneous; however, in patients
with high BMI, initial incision and dissection through sub-
cutaneous tissues may be considered to facilitate access.
The deep dissection may occlude visualization of a
retained needle.

It is also important to point out that these needles come
from the manufacturer’s implantation kit, and may or may
not be part of the surgical count. We propose that all
needles and instruments, whether they are from a stan-
dard surgical tray or from an external kit introduced to the
field at the time of surgery, be documented and accounted
for at the end of all surgical procedures.

Conclusion

This case represents an unusual mishap unrecognized at
the time of surgical implant. Our patient subsequently
recovered from pump removal surgery and had successful
spinal cord stimulator trial and implantation with moderate
relief of her chronic pain.
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