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Intracerebroventricular (ICV) administration of opioids for control of intractable cancer pain has
been used since 1982. We present here our experience of intracerebroventricular administration
of pain treatments including ziconotide associated with morphine and ropivacaine for patients
resistant to a conventional approach, with nociceptive, neuropathic, or mixed pain.

These clinical cases were conducted with patients suffering from refractory pain, more than
6/10 on a numerical pain rating scale (NPRS) while on high-dose medical treatment and/
or intolerance with significant side effects from oral medication. The baseline study visit
included a physical examination and an assessment of pain intensity on a NPRS. Under general
anesthesia, a neuronavigation device was used to place the catheter on the floor of the third
ventricle, supported by an endoscope. Then, drugs were injected in the cerebroventricular
system, through a pump (external or subcutaneous). The primary objective was to measure
pain evaluation with ICV treatment after a complete withdrawal of other medications.

Four patients were enrolled: 3 with intractable cancer pain and one with central neuropathic
pain. The median NPRS at baseline was 9.5 [8.5; 19]. The mean NPRS after one month was
3.5 [3; 4.5]. Ziconotide was initiated at 0.48 pg/dy and up to a median of 1.2 ug/dy [1.0;
1.56]. The median dose of morphine and ropivacaine used initially was respectively 0.36 mg/dy
[0.24; 0.66] up to 0.6 mg/dy [0.45; 4.63] and 1.2 mg/dy [0; 2.4] up to 2.23 mg/dy [1.2; 3.35].
Minor side effects were initially observed but transiently. One psychiatric agitation required
discontinuation of ziconotide infusion.

For intractable pain, using ziconotide by intracerebroventricular infusion seems safe and
efficient, specifically for chronic neoplastic pain of cervicocephalic, thoracic, or diffuse origin
and also for pain arising from a central neuropathic mechanism.

Key words: Intracerebroventricular infusion, ziconotide, intractable pain, nociceptive and
neuropathic pain
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n 1963, Ommaya published about a new device:
a subcutaneous reservoir for sterile access to
ventricular cerebrospinal fluid (1). Its first use was
only for managing patients with meningitis. In 1973,
the identification of opiate receptors in the brain (2,3)
and then in the spinal cord (4) had opened up a new
way for pain treatment.
Intracerebroventricular (ICV) drug delivery is a

direct administration of drugs, especially morphine,
into the intraventricular cerebrospinal fluid (CSF). This
targeted drug delivery provides deep and sustained
analgesia with very small doses. Some case reports
and studies have been published since 1982, after the
initial study of Leavens et al (5). All of them showed
great pain relief with few side effects (5-32). At the
same time as the ICV route emerged, intrathecal was
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developed with the same results (for the same type
of patients) (18,25). Less invasive and easier to apply,
intrathecal therapy has grown quickly to the detriment
of the ICV route. Moreover during the 90s, with the de-
velopment of long-acting opioids and the emergence
of breakthrough pain treatment, it became increas-
ingly possible to treat intractable pain with a single
therapy be it oral, transcutaneous, or transmucosis
administration.

Nevertheless, 10 to 20% of patients present with
refractory cancer pain (33), and in Europe in 2007, EPIC
reported that 31% of patients with cancer pain (mod-
erate to severe) don't have therapy for pain; 82% with
a therapy reported they had breakthrough pain even so
(34). With regards to neuropathic pain, a systematic re-
view published in 2014 found that the prevalence rates
of neuropathic pain as a global clinical entity ranged
from 1 to 17.9% (35). Especially for central post-stroke
pain, in a population-based study published in 2011,
34% of the population studied report a pain increased
with no pain relief whatsoever (36).

In 2000 in order to control intractable pain, a new
step was proposed to the 3-step ladder established in
1986 by the World Health Organization (37,38). This
fourth step includes all interventional therapies like
surgery, radiotherapy, interventional radiology, and
targeted drug delivery. In this context, a new drug was
introduced in 2004, in order to improve pain relief:
ziconotide (39). Ziconotide, a highly basic peptide of
about 25-residues, exerts a physiological effect, block-
ing N calcium voltage dependent channels (40). In fact,
N calcium channels are expressed at high density on
the central terminals of primary afferent neurons that
terminate in the dorsal horn of the spinal cord (41).
This area is important for processing pain. That's why
after binding of ziconotide on N calcium channels in
the dorsal horn, calcium influx into the nerve terminal
is blocked, thereby reducing release of pain-relevant
neurotransmitters from the primary afferent nerve
terminals into the synaptic cleft. Ziconotide was intro-
duced as a first line therapy, using an intrathecal route,
for the management of pain (42), be it nociceptive or
neuropathic.

Intrathecal therapy is not an option for patients
with cephalic or diffuse refractory pain, as diffusion of
intrathecal treatment is limited to the tip of the cath-
eter (43-45). So, for them, ICV treatment seems the only
suitable option.

Ziconotide was never used for ICV therapy but
N type calcium channel receptors distribution is cer-

tainly ubiquitous. Studies in vivo on mice show a larger
amount around the third ventricle (46,47). Moreover
morphine and ziconotide have a synergic effect when
they are used intrathecally (48,49) with lower rate of
adverse effects (50).

We present here our experience of ziconotide ICV
therapy associated with other drugs for patients resis-
tant to a conventional approach.

MEeTHODS

These clinical cases were conducted from February
2011 through July 2015 in the neurosurgery depart-
ment of Angers university Hospital in cooperation with
the anesthesiology and pain department of the Institut
de Cancérologie de I'Ouest-Paul Papin (ICO-PP), France.
The primary objective was to measure pain relief of
ICV therapy by a numerical pain rating scale (NPRS).
The secondary objectives were to evaluate the adverse
effects and consumption of analgesic drugs with ICV
therapy. All patients gave informed written consent
prior to implantation for use of off-label drugs. The lo-
cal institutional review board approved the study.

Patient Selection

ICV therapy selection of patients was based on
strict clinical criteria: intractable pain rated above 6/10
on a NPRS while on high-dose medical treatment and/
or significant side effects from using oral medication.
Pain could be either central neuropathic pain, cancer
pain from head or neck, or diffuse malignant pain. Ex-
clusion criteria consisted of coagulation disturbances,
cutaneous infection, and septicemia. A multidisci-
plinary meeting was held to select eligible patients and
all available interventional techniques like neurolytic
blocks, radiofrequency, vertebra cementoplasty, and
surgical interruption of the nociceptive pathways were
considered. Selected patients attended an information
consultation.

The baseline study visit included a physical exami-
nation and an assessment of pain intensity on an 11-
level NPRS (0, no pain; 10, worst pain imaginable).

Before implantation, a computed tomography (CT)
brain scan was carried out to determine the cerebral
ventricle’s size, and for neuronavigation device use.

Implantation Technique

In the operating room, the patient was under gen-
eral anesthesia, with Mayfiel headrest. Patient position:
supine, head midline, neck flexed 5°. A neuronaviga-
tion device (BrainLab ® Vector Vision 2) was used for
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accurate third ventricle localization. A classic ventricular
catheterization was made with Kocher’s point (prefer-
ably placed in the right frontal region). A rigid endo-
scope was inserted perpendicular to brain surface to
a depth of 5 - 7 cm. The interventricular foramen was
viewed and the catheter (Medtronic ® model 8731 SC,
8780 or 8781) was introduced along the endoscope and
its tip placed on the floor of the third ventricle (Fig. 1).
Then, the catheter was tunneled subcutaneously from
the bur hole to a subcutaneous pump using a connector
if necessary. After verification of CSF flow, the catheter
was linked up. When life expectancy was superior to 3
months, an internal pump (SynchroMed II, by Medtronic
® USA) was implanted, usually under the right abdomi-
nal skin. Both 20 mL (ref 8637) and 40 mL (ref 8637) ver-
sions of the pump were used according to the patient
morphology and dosage. When life expectancy was less
than 3 months, an external pump was linked up to a
thoracic subcutaneous port (BardPort, Bard France,
Ref.060224CE). A systematic x-ray control was realized
(Fig. 2) at the end of the procedure.

Drugs

Armed with past studies about synergic efficiency,
we chose ziconotide and morphine in combination for
the intrathecal route (50,51). Ziconotide also antago-
nizes N-type calcium channels of the cerebral cortex
and the neurohypophysis, but not the neuromuscular
junction (52,53). Local anesthetics have already been
used with success by an intracisternal route to manage
intractable cancer pain (54), even though there is no
data on ICV use.

Studies show that local anesthetics metabolites
produce central analgesia due to a dual action: agonist
at inhibitory glycine receptor (whose blocking induces
pain) and co-agonist at excitatory N-methyl-D-aspartate
(NMDA) receptors (whose stimulation have an analgesic
effect) (55).

Bupivacaine is generally preferred because of its long
duration of action but is not available in France in the high
concentrations required for intrathecal or ICV administra-
tion, and we consequently use ropivacaine instead.

Given the literature data and safety concerns, we
decided to use a conversion ratio of 1/1000 for mor-
phine and, without any previous reference, we started
at a dose of 0.5 pg/d for ziconotide and 2.5 mg/d for
ropivacaine.

The prescription was established with the help of
software (anathec®). Then, the prescribed drug mix-
tures were prepared under a laminar flow hood at the

Fig. 1. Catheter positioning in the third ventricle by
endoscopic device.

Fig. 2. Systematic x-ray control.

centralized hospital pharmacy of the ICO-PP with a
systematic prospective dosage of each drug since 2013
(51) and was then packaged in a sterile sachet.

Analgesic ICV Titration

After surgery, patients remained 24 hours in the
intensive care unit of the neurosurgery department,
and then, they were monitored for 48 hours in the in-
tensive care unit at ICO-PP in order to start ICV therapy
titration and to withdraw other treatments (oral, sub-
cutaneous, intravenous).

www.painphysicianjournal.com
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Slow administration was carried out with a 1 mL/d
flow rate for internal pumps and 4.8 mL/d for external
pumps, in order to test the efficiency, the first dose was
respectively 1/1000 of oral morphine equivalent for
morphine. Despite the lack of data in the literature, for
ziconotide we chose to initiate treatment at 0.5 pg/d or
less and for ropivacaine 2.4 mg/d. Boluses were autho-
rized during the titration phase under medical control.
The level of bolus was 1/10 of daily dose, just to 10 times
per day with a refractory period of one hour. After the
titration phase, patients were discharged to home.

Evaluations

During the titration phase, evaluations were per-
formed daily, and then we visited the patient at each
pump refill. The same numerical pain scale was used as
at baseline to assess pain intensity based on the most
severe pain experienced within the last 24 hours. We
also recorded the complications related to the ICV
therapy such as meningitis, ventriculitis, shift in pump
orientation, cutaneous infection, and catheter migra-
tion. In addition, we checked side effects due to treat-
ment (drowsiness, confusion, mood disorders, visual
disorders, vertigo, nausea, Creatine Kinase elevation,
urinary retention, hypotension, memory impairment,
dizziness, respiratory depression, miosis), according to
the Common Terminology Criteria for Adverse Events
(CTCAE), Version 4.0.

Statistical Analysis

Results were collated in an Access 2013 database
(Microsoft Corporation, Redmond, WA) and were ana-
lyzed using the statistical software Winstat 7.0 (R.Fitch
Software, Chicago, IL). All data are presented as median
and interquartile ranges.

REsuLTs

Four patients with intractable pain were recruited.

Two men and 3 women, all Caucasians. Mean age was
61 (+ 10) years. Cancer was the diagnosis for 3 patients
and neuropathic pain for the other one (Table 1). The
time of intractable pain before ICV therapy ranged
from 8 to 12 months. The intractable pain was due to
mouth cancer, breast cancer with extensive cutaneous
metastasis, skull base meningioma (WHO grade Ill, ana-
plastic meningioma) for cancer patients, and cerebral
vascular stroke (left thalamic nuclei) for the other one.

The topography and type of pain were different
for each patient. The patient with mouth cancer suf-
fered from neck, upper limb, and thorax mixed pain;
diffuse mixed pain for the patient with extensive breast
cancer. Pain for the patient with meningioma was local-
ized in the head, nociceptive behind the right eye and
neuropathic pain in the homolateral trigeminal area.
The patient with a cerebral vascular stroke suffered
from central neuropathic pain situated in the whole
contralateral hemi body.

Median oral equivalent morphine (OEM) daily level
at baseline, before surgery, was 1200 mg/d [720; 2400]
for the 3 patients with cancer (details in Table 1). For
the fourth one (neuropathic pain), his treatment before
surgery is described in Table 1.

The average length of surgery was less than 60
minutes. The average follow-up was 10 months (2 to
18 months).

Efficacy

The pain intensity score on the NPRS significantly
decreased from baseline at one, 2, 3, 6, and 18 months
after ICV therapy initiation (Table 2). The median NPRS
at baseline was 9.5 [8.5; 10]. The median NPRS after one
month was 3.5 [3; 4.5]. At the third month and at the
last follow-up, for each patient, the NPRS was 3/10.

All patients could be discharged.

Dosages Used

Table 1. Baseline characteristics of the patients.

Patient Age | Sex Type of pathology Pain localization Treatment

1 65 | M _ Cancer(mouth) head EMO: 1200 mg/d
(nociceptive and neuropathic pain)

2 51 F _ Cancer (breast) diffuse EMO: 3600 mg/d
(nociceptive and neuropathic pain)

Meningioma (skull base) EMO: 240 mg/d
3 60 E (neuropathic pain) head Pregabaline 300 mg/d
4 71 M Cerebral Vasct}lar Stroke Diffuse Gabapent}ne: 2400 mg/d
(neuropathic pain) Lamaline: 6 cap/d
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Table 2. NPRS for each patient.

Patient DO D10 D30 M2 M3 M4 M5 Mo M12 M18
1 10 3 4 5 dead dead dead dead dead dead
2 10 8 6 2 3 3 dead dead dead dead
3 9 4 3 3 3 E dead dead dead dead
4 7 5 3 3 3 3 2 3 3 3
median 9.5 4.5 3.5 3 3
Table 3. Dosages of each medication.
MORPHINE
(mg/dy) 10 days | 30 days | 2 months | 3 months | 4 months | 5 months | 6 months | 12 months | 18 months
Patient 1 1.2 4.5 5 - - = = = =
Patient 2 0.48 6.24 6 8.64 8.64 - - -
Patient 3 0.24 0.08 0.1 0.15 0.35 - = = -
Patient 4 0.24 0.48 0.5 0.5 0.6 0.6 0.6 0.9 1
median 0.36 2.49 2.75 0.5 0.6 0.6 0.6 0.9 1
quartile 1 | 0.24 0.38 0.4 0.325 0.475
quartile 3 | 0.66 4.935 5.25 4.57 4.62
ZICONOTIDE
(pngl/dy) 10 days | 30 days | 2 months | 3 months | 4 months | 5 months | 6 months | 12 months | 18 months
Patient 1 0.48 0.5 0 0 = = = = =
Patient 2 0.48 1.68 1.44 1.8 1.92 - - -
Patient 3 0.48 0.5 0.24 0.35 0.7 = = = =
Patient 4 0.48 0.96 1 1 1.2 1.2 1.3 1.9 2
median 0.48 0.73 0.62 0.675 1.2 1.2 1.3 1.9 2
quartile 1 0.48 0.5 0.18 0.2625 0.95
quartile 3 | 0.48 1.14 1.11 1.2 1.56
ROPIVACAINE
(mg/dy) 10 days | 30 days | 2 months | 3 months | 4 months | 5 months | 6 months | 12 months | 18 months
Patient 1 0 1.92 2.2 2.2 - - - - -
Patient 2 24 8.16 6 4.8 4.3 - - - -
Patient 3 0 0 0 0 0 = = = =
Patient 4 24 24 24 24 24 2.4 2.4 1.8 1.8
median 112 3.12 2.65 2.35 2.233333 24 24 1.8 1.8
quartile 1 0 1.44 1.65 1.65 1.2
quartile3 | 2.4 3.84 3.3 3 3.35

For ICV administration: ziconotide was always used
in combination. The introduction dose was at median
0.48 pg/d [0; 0] up to 1.2 pg/d [1.0; 1.56].

Median initial morphine dose was 0.36 mg/d [0.24;
0.66] up to 0.6 mg/d [0.45; 4.63], based upon 1/1000 of
median OEM daily level at baseline. In fact, the median
initial ratio between OEM and ICV doses was 0.001
[0.0005; 0.001] and up to 0.002 [0.001; 0.003].

Ropivacaine was used for only 3 patients. Median
initial dose was 1.2 mg/d [0; 2.4], and at the end of the
follow-up 2.23 mg/d [1.2; 3.35].

The dosages for every medication used are listed
in Table 3.

Only ICV therapy was used for all patients, no more
oral, transcutaneous, or transmucosis drugs.

www.painphysicianjournal.com

E909




Pain Physician: August 2016: 19:E905-E915

Fig. 3. Extensive cutaneous metastases, patient 3.

Safety

Nausea and vomiting (grade 2 according to the
CTCAE) were initially reported but always transiently.
Drowsiness and respiratory depression were observed
(grade 1 CTCAE) only for patient 3, at the fifteenth
day, 48 hours after the last dose increase, completely
resolved after decreasing ICV dosage (for a good pain
relief). No miosis, no urinary retention, and CK el-
evation were reported. One ziconotide side effect was
observed (psychiatric agitation) at a level of 0.96 ug/d.
This behavior disorder happened at the final stage of
patient’s illness and can therefore not be attributed
with certainty to ziconotide. However ziconotide was
discontinued. Morphine and ropivacaine remained. The
patient died 3 days later of cataclysmic hemorrhage.

No infection (local or ventriculitis), no hematoma (ce-
rebral or subcutaneous), and no CSF fistula were observed.

Follow-up

For patient 1 with mouth cancer, life expectancy
was superior to 3 months, so an internal pump was im-
planted. But, he died due to a carotid tumor invasion,
which lead to a cataclysmic hemorrhage, 2 months after
the surgery.

For patient 2 with breast cancer and extensive cu-
taneous metastases, life expectancy was estimated at
less than 3 months (Fig. 3). Lumbar percutaneous access
was not available due to cancer progression. She was
discharged with good pain relief (NPRS < 3), 5 days after
surgery. She remained at home for 3 months and died
in a palliative care unit 4 months after implantation.

For patient 3 with anaplastic meningioma, life ex-

pectancy was more than 3 months, so an internal pump
was also implanted. She died due to the tumor evolu-
tion, 4 months later.

Patient 4 with central neuropathic pain is still alive
after 18 months. At the last follow-up evaluation, NPRS
was 3 without any oral treatment.

Dosages of ICV drugs used for patients are sum-
marized in Table 3.

Discussion

ICV therapy provides significant pain relief in pa-
tients with severe, refractory head, upper limb, thorax,
or diffuse pain when other medical and surgical thera-
pies have failed. Moreover, sometimes, spinal intrathe-
cal administration via a lumbar access is contraindicated
due to skin evolution of the disease (patient 2). This
observational study adds to the existing literature on
the successful use of ICV therapy for management of
intractable pain 56).

In these 4 patients suffering from intractable
chronic pain despite systemic treatment with high level
of opioids (median OME 1200 mg/d) we obtained good
pain relief with low doses of morphine (0.35 to 8.64
mg), ziconotide (0.5 to 1.92 pg), and ropivacaine (1.8
to 4.3 mg) using ICV administration. The pain relief was
effective regardless of the pain location (NPRS < 3), as
is perfectly illustrated by patient 2. All authors have
reported this efficiency; our results are consistent with
previous studies (Table 4).

Clinical practice of ICV therapy is spotty, although
some reviews have highlighted great -efficiency
(22,56,57). Our observational study shows that ICV
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therapy is a credible option for patients
suffering from neuropathic central pain
or intractable cancer pain. Most past

Table 4. Literature review.

studies used a daily bolus by the Om- F';J:hc?tlor}g ¢ efficiency .
maya device. The internal pump and fumBerof patem= excelient good partial poor
continuous infusion used here probably
allow more stable pain relief with fewer Lee DJ 2014 6  100%
adverse events due to high ICV concen- Adolph MD 2010 1 comfortable
tration and less risk of infection than Smith MT 1999 14 nd nd nd nd
with daily boluses. KaravelisA 1996 90  68% 14% 13% 5%
. . Seiwald M 1996 20 70% 15% 15%
Ziconotide o Lazortthes YR 1995 82  80% 18% 2%
Our study shows that ICV ziconotide .
. . . . Loriferne JF 1995 1 nd nd nd nd
administration is feasible and can be
used for long-term therapy. This is the CramondT 1993 52  100%
first ICV utilization. Although ziconotide CandrinaR 1992 5 100%
is authorized for intrathecal use only, it Lajat Y 1992 63  75% 20% 5%
should be logical to use it for ICV ther- Sandouk P 1991 7 60% 40%
apy owing to the N-type high-voltage LusS 1991 28  74% 22% 4%
calcium channels brain distribution. HoudekM 1990 5  100%
Cav.2.2, subunit. spe.cific for.the N-.type Reeve WG 1990 2 100%
calc.lum Wa?s prlmarlly c.igscrlbed Wlth-a Lee TL 1990 1 100%
main location in dendritic shafts and in .
presynaptic terminals making synapses Bennis GG 1930 7 83% Tz
on the dendrites (58), then in astrocytes Blond S 1989 79 75% 20% 5%
(cortical white and grey mater) playing Carlisle SW 1989 1 100%
an important role in glia-neurone com- LazorthesY 1988 55 94%
munications (59,60). LazorthesY 1988 51  94%
The association of morphine and Weigl K 1987 8 nd nd nd nd
ziconotid.e probably provides a synergic Madrazo | 1987 1 90%
effect, \-Nlth.|OW€r doses of each drug Obbens EA 1987 20 65% 35%
preventing side effects. (48,51,61-63).
The molecule moves rostral up the Kockslensen'e 1987 e e d L d
neuraxis and reaches the brain. Neu- SuC.F 1987 8 87% 13%
rological side effects, such as dizziness, CaputiCA 1986 nr nd nd nd nd
confusion, ataxia, abnormal gait, mem- | Garcia-March G 1986 nr nd nd nd nd
ory impairment, nystagmus, or hallucina- LazorthesY 1985 18 89%
tions are a consequence of the central ThiebautJB 1985 nr nd nd nd nd
effect of ziconotide (64). But there is no Lenzi A 1985 38  63% 329% 39 004
evn'denc'e on central ziconotide effect on Nurchi G 1984 6 100%
pain relief. ) - Roquefeul B 1984 8  80% 20%
The computer assisted prescription,
the preparation by pharmacy technicians Lobato RD 1983 11 73% 27%
under laminar flow hood, and prospec- Roquefeul B 1983 8  75% 13% 12%
tive drugs dosage help to produce accu- LeavensME 1982 4  75% 25%
rate mixtures and so, probably decrease
the rate of side effects, because of the nd : not describe
low dose of ziconotide required for this
technique.
www.painphysicianjournal.com E911
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Morphine and Ropivacaine

Before, in most studies, only morphine was used
for ICV infusion (6-16,18-21,23-32,65-71). Some anec-
dotal case reports were published with octreotide, so-
matostatine, ocytocine, vasopressine, and angiotensine
(72,73). Contrary to well-founded fears, the risk of cen-
tral drug side effects, especially respiratory depression,
is low. We observed it only for one patient related to
increasing dosage, completely resolved after decreas-
ing it, still with pain relief. Drowsiness, sedation, and
digestive disturbance are also rare, like in the literature
22,56). High-dose oral or parenteral morphine is often
complicated by high plasma concentrations of metabo-
lites, producing side effects. By contrast, ICV bypasses
this metabolism, and decreases central effects.

Regarding to ropivacaine, we chose to use it, like
for intrathecal and cisternal therapy (49,54,74,75). In
addition, local anesthetics can induce global anesthesia
after systemic administration of rather low doses. So,
we chose it for the analgesic mixture, wishing to po-
tentiate the global analgesic effect, already described
for morphine and ziconotide. But further studies are
required to evaluate the efficiency of the twosome,
morphine/ziconotide, and compare this combination
with ropivacaine.

Catheter Position

We decided to place the tip of the catheter on the
floor of the third ventricle for several reasons. First,
ziconotide is a selective blocker of N-type voltage sensi-
tive calcium channels, and their distribution is certainly
ubiquitous but studies in vivo on mice show a larger
amount around the third ventricle (46,47). Moreover,
the highest density of opiate receptors has been
described close to the mesencephalic aqueduct and
periaqueductal gray (76-80). In 1988, Lazorthes et al
(19), in his series of 51 patients, described a significant
correlation between the exact position of the catheter
and feeling effective analgesia. Due to the small size
of the ventricle in those patients, neuronavigation was
helpful in combination with ventriculoscopy for cath-
eter positioning.

It's worth to point that a new intrathecal catheter
(ascenda® MEDTRONIC) allows a percutaneous place-
ment of the tip just to the cisterna magna 54) and could
be an alternative to the ICV therapy due to an easier
procedure. Lumbar percutaneous placement is obvious-
ly less invasive but needs to be evaluated, particularly
if the placement in the cisterna magna is as effective as
in the third ventricle. But, this implies there are no CSF

flow obstacles along the spinal cord.

Technologically, ICV therapy requires a medical
team, available 24 hours a day, 7 days a week, for the
filling and managing the potential concerns linked to
the pump and/or side effects. ICV therapy can’t be used
routinely and calls for a hospital background with phy-
sicians and pharmacists to avoid mistakes.

Obviously, 4 cases are not enough to demonstrate
the superiority of the ICV therapy using ziconotide in
combination with other drugs like morphine and ropi-
vacaine, but results are promising and require further
researches.

Limitations

The limitations of this study include the obser-
vational type and a very small sample of patients not
statistically powerful. The study is mono-centric. Our re-
sults do not produce a reliable efficiency of those drugs
but aim to prepare for a wider multi-centric study.

Furthermore all tests to detect side effects were
not achieved (no cognitive evaluation before and
during the therapy). They should be made in order to
authorize ziconotide ICV use.

In studies about ziconotide side effects, the central
nervous system can be evaluated with clinical examina-
tions (64) (agitation, hallucination, nystagmus, dysmet-
ria, ataxia, nausea, vomiting) but memory impairment
or cognitive deficits can never be objectively assessed
(64,81,82).

ConcLusION

According to these 4 cases, ICV administration
with analgesic mixtures seems efficient for intractable
pain (nociceptive, neuropathic, or mixed pain). To our
knowledge, it is the first utilization of ziconotide.
Moreover, we describe no more side effects than by
intrathecal infusion.

Then, association with morphine probably decreas-
es the mixture drugs’ dosages for the same pain relief,
and so, restricts both side effects.

At last, ICV therapy by continuous injection acts as
a security feature due to the decreasing mixtures' con-
centration whose high dosages can produce important
central outcomes.

Nevertheless, this analgesic mixture ICV injection
needs to be evaluated by a prospective clinical trial in
order to establish the real efficiency, in particular versus
placebo. And, it will be probably interesting to compare
this ventricular direct access to a percutaneous lumbar
one getting to the cisterna magna.
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