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Background: Chronic persistent pain as a result of terminal illness, either as a consequence of
the disease or the necessary treatment, is common in patients with cancer. For these patients with
moderate-to-severe intractable pain, intrathecal (IT) drug delivery systems may represent an effective
option for pain management. Thus, IT drug delivery is a viable treatment strategy for both neuropathy
and nociceptive pain in the cancer population. However, there is a scarcity of comprehensive
guidelines in implanting IT drug delivery systems in the treatment of pain caused by cancer.
Objective: This article outlines consensus guidelines for the implementation of intrathecal therapy
in patients with cancer-related pain and other end of life states causing pain. We highlight the
multidisciplinary criteria that warrant careful consideration to ensure meaningful analgesia.
Methods: Evidence was compiled, ranked, and strength considered by an invited panel of wellpublished and innovative clinician research leaders in pain medicine. Based on that analysis, an
accumulation of evidence from observational and randomized prospective trials supports the use
of intrathecal (IT) drug delivery to provide effective analgesia for patients with cancer-related pain,
including individuals at the end of life. Although not all patients are candidates for this invasive
treatment modality, clinicians can determine the appropriateness of proceeding with device
implantation by carefully evaluating the individual’s overall medical status, psychological stability,
social support system, and prognosis of disease. Further, consumption of health care resources and
cost-effective treatment is becoming more of a priority; not only is this therapy appropriate medically,
but also economically. This multifaceted approach to patient selection assists in maximizing treatment
effect and avoiding unintended consequences of therapy.
Limitations: The limitations of these guidelines include that these are of expert panel guidelines.
The literature describes appropriate preparation of guidelines based on evidence derived from
randomized trials and systematic reviews. However, there is also value for consensus-based guidelines
due to non-availability of evidence from either systematic reviews of randomized trials or randomized
trials alone. In addition, the evidence is not available on many aspects of intrathecal infusion systems
even with observational studies and case reports. Thus, the present approach with expert consensus
guidelines is acceptable.
Conclusions: These consensus guidelines are intended to assist clinicians in identifying the
candidacy of patients with cancer-related pain and end of life diseases causing pain that may benefit
from intrathecal drug delivery. With careful consideration of the patient’s medical comorbidities and
prior therapies, communication with the oncologist, proper psychological evaluation, and appropriate
trialing technique, clinicians can effectively optimize the use of IT therapy for cancer pain. The panel
advocates for a much wider application of IT therapy to provide meaningful analgesia for patients
with cancer pain, including those at the end of life from a variety of causes.
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Many patients suffer from moderate to severe pain
as a result of terminal illness, either as a consequence of
the disease or the necessary treatment (1,2). For these
patients with moderate-to-severe intractable pain, intrathecal (IT) drug delivery systems may represent an
effective option for pain management (3-9). By positioning a catheter in the cerebral spinal fluid, IT therapy allows drugs to be applied directly to the receptors
of the central nervous system (CNS), reducing enteral
side-effects, and greatly reducing systemic dose. Long
term IT therapy therefore necessitates that a pump be
surgically placed in the subcutaneous tissue such that it
acts as a drug reservoir and delivery mechanism, thus
allowing for the administration of a variety of opioid
and nonopioid agents (6-10).
Intrathecal drug delivery is a viable treatment
strategy for both neuropthic and nociceptive pain in
the cancer population, as highlighted by the available
randomized trials and observational studies (6-9,11-33).
Prospective randomized studies have shown improved
pain relief and decreased adverse effects in these patient populations, compared with conventional medical management alone (1,3-9,11-33). Further IT drug
infusion systems have been used to treat end-of-life
pain associated with various disease states, including
pain related to cancer and acquired immunodeficiency
syndrome (AIDS) (3). The mechanisms of various drugs
have been well-studied (34-53) However, this therapy is
not without consequence or controversy (6).
Importantly, not all patients at end of life are appropriate candidates for IT therapy; the decision to
proceed with device implantation is complicated and
requires careful evaluation of multifaceted therapeutic
Table 1. Classifications of breakthrough pain
• Spontaneous pain (also known as idiopathic pain): pain that
occurs unexpectedly
• Incident pain (also known as precipitated pain or, when
appropriate, movement-related pain): pain that is related to
specific events and can be subclassified into 3 categories
•V
 olitional—pain that is precipitated by a voluntary act
(e.g., walking).
• Nonvolitional—pain that is precipitated by an
uninvoluntary act (e.g., coughing).
•P
 rocedural—pain that is related to a therapeutic
intervention (e.g., wound dressing).
• End-of-dose failure: this type of pain is related to analgesic
dosing (i.e., declining analgesic levels).
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measures to ensure optimal treatment outcomes (7,8).
When considering a pump, clinicians must consider comorbidities related to disease and psychosocial factors
such as death and dying issues, and life expectancy.
Proper patient selection, implantation technique,
maintenance, and continued vigilance are paramount
to reduce predictable iatrogenic complications and
ensure success (54). To that end, the expert panel was
formed to assimilate the available evidence into guidelines and provide strength scores to their recommendations for clinically relevant management decisions .

1.0 Differentiating Cancer-elated Pain
versus Pain from Other Etiologies
Pain affects a staggering number of individuals
and is particularly common among patients with cancer. Indeed, the prevalence of pain has been reported
to be 30% to 40% for patients with early disease, with
estimates as high as 70% to 90% for patients with advanced disease (9). A recent meta-analysis by van den
Beuken-van Everdingen et al (1) reviewed 52 studies
and found a prevalence of pain in advanced, incurable
cases to be approximately 64%, with an incidence of
chronic pain after cure of 33%. Furthermore, these authors found that 33% of that reported pain was in the
moderate-to-severe range.
In addition, patients with cancer pain also may
suffer with pain of non-cancer origin, which is highly
prevalent and increasing (2). Further, while it is difficult
to diagnose chronic pain in general, utilizing multiple
interventional techniques, chronic pain may be successfully diagnosed and also treated with various modalities of treatments (55-93).
Cancer pain and its treatment tends to differ from
noncancer pain in a multitude of ways, including a significantly poorer prognosis often with shortened life
spans, reduced need for complete restoration of function, multiple sites and/or types of cancer pain, patient
perception or interpretation of the meaning of pain,
as well as disparities related to therapeutic approaches
(e.g., radiopharmaceuticals for painful osseous metastases) (94).
Patients with cancer-related pain are often subject
to episodes of breakthrough pain, defined by Portenoy
et al (95) as “a transitory exacerbation of pain experienced by the patient who has relatively stable and adequately controlled baseline pain.” Breakthrough pain
can be classified according to its relationship to specific
events or to analgesic dosing (Table 1) (96). Although
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there exists large variability regarding the prevalence
of breakthrough pain (97-107), it seems reasonable to
estimate that roughly two-thirds of patients experience
this symptom (105-109).
Empirical evidence suggests that cancer of the bone
is the most painful site. Patients typically report pain
and/or tenderness immediately over the site of the osseous metastasis; however, multiple pain syndromes have
been characterized by various pain referral patterns. A
working appreciation of these and other referral patterns will help clinicians ensure that diagnostic imaging
is directed to the appropriate location (107).

2.0 Current Evidence

for

IT Therapy

Over the past 2 decades, IT therapy has increasingly
become an accepted alternative to standard medical
management for cancer patients with moderate-to-severe intractable pain (86,87). Utilizing the wide variety
of available agents, IT drug delivery devices enable clinicians to formulate individualized treatment regimens
that can provide effective analgesia with potentially
fewer adverse effects than traditional opioid-based
therapies (Fig. 1) (6).
Numerous prospective and/or randomized controlled trials have evaluated the use of implantable drug
delivery systems in patients at the end of life, whether
due to cancer or other terminal illness (Table 2) (3,4,69,11-20). Results from these trials have demonstrated
that IT therapy can effectively reduce neuropathic and

1st Line

• Morphine
• Hydromorphone
• Ziconotide

2nd Line

• Fentanyl
• Morphine/Hydromorphone + Ziconotide
• Morphine/Hydromorphone + Bupivacaine/Clonidine

3rd Line

• Clonidine
• Morphine/Hydromorphone/Fentanyl/Bupivacaine +
Clonidine + Ziconotide

4th Line

• Sufentanil
• Sufentanil + Bupivacaine + Clonidine + Ziconotide

5th Line

• Ropivacaine, Buprenorphine, Midazolam, Meperidine,
Ketorolac

6th Line

• Experimental Agents: Gabapentin, Octreotide, Conpeptide,
Neostigmine, Adenosine, XEN2174, AM336, XEN, ZGX 160

Fig. 1. Polyanalgesic algorithm for intrathecal therapies
(4)

www.painphysicianjournal.com

mixed neuropathic-nociceptive pain in cancer patients,
while relieving drug-related toxicities (4,11) and minimizing the need for supplementary systemic opioids
(11). Similarly, a prospective randomized study by Staats et al (3) found that patients with pain attributed to
AIDS experienced clinically and statistically significant
analgesia when treated via an implantable device, emphasizing the range of disease states in which IT therapy is effective.
Recent data exemplifying the benefits of IT drug
delivery on improvements in physical and mental functioning are less robust than the evidence supporting
its use for pain management (110-112). A prospective study by Thimineur et al (113) reported improvements in pain, mood, and function from baseline to 36
months in participants implanted with a drug delivery
system, whereas participants who were not treated via
an IT device showed a considerable decline in physical
function, depression, and anxiety scores.

3.0 Clinical Implications
Delivery

of

IT Drug

Although the potential therapeutic benefit of IT
therapy has been well documented in the literature,
researchers have identified several adverse effects and
complications associated with this invasive treatment
(6,11,13,108,109,113-116).
The 2007 Interdisciplinary Polyanalgesic Conference recommendations outline the potential clinical
consequences—including opioid-induced hyperalgesia,
hypotension, sedation, respiratory depression, inflammatory mass, hypogonadotropic hypogonadism, and
immunologic compromise—that can result from IT
therapy (6,117,118). Although the potential for these
consequences can be diminished with careful dosing
and titration, they are not completely precluded. Excess
mortality can also result from dose escalation that occurs too quickly and in the absence of proper monitoring, particularly in the 24 hours immediately following
drug initiation (14,115). Although Coffey et al (115) reported that intrathecal therapy may increase morbidity
and mortality in treating noncancer pain as a reflection
of inappropriate dosing and respiratory compromise,
these concerns can be translated to the cancer population. To limit the potential for adverse effects, the
panel recommended that therapy be initiated at low
doses, with slow titration upward, as necessary, based
on patient response (6). In end-of-life care, however,
titration of supportive care medications, including IT
agents, should be done expediently, acknowledging
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Table 2. Prospective and randomized controlled studies of IT therapy

Study

Participants

Intervention

Results

Conclusion

Smith et al (4)
2002; double-blind,
placebo-controlled
randomized trial;
follow-up trial published by Smith et al
(5) in 2005

Patients with intractable cancer pain were
randomized to receive
either CMM or an implantable drug delivery
system in combination
with CMM (n = 202);
primary end point was
control (VAS measure)
and change in toxicity

4 weeks

Follow-up

Patients with an implantable device received
IT morphine; other IT
agents were used if morphine failed to produce
appropriate results

84.5% of patients
in the IT therapy
cohort achieved
clinical success
compared with
70.8% in the
CMM group (P
= .05)

Significant reductions
in fatigue and depressed
level of consciousness
were reported in the IT
therapy cohort (P <.05);
patients implanted with a
drug delivery device had
better survival rates at 6
months compared with
the CMM cohort (53.9%
vs 37.2%, respectively;
P = .06); IT therapy also
improved pain management and alleviated common drug toxicities

Rauck et al (11)
2003; prospective
open-label study

119 patients with refractory cancer pain and/
or intolerable adverse
effects were enrolled at
17 US and international
sites to receive an implantable drug delivery
system; reduction in
pain, systemic opioid
use, and opioid-related
adverse effects were
analyzed

Up to 4.7 years
(data presented
over 16 months
post-implantations)

Patients received a
patient-activated drug
delivery system with
morphine sulfate

Overall success (≥
50% reduction in
numeric analog
scale score, use of
systemic opioids,
or opioid complication severity
index) was reported in 83% at
month one, 90%
at month 2, 85%
at month 3, and
91% at month 4

Use of patient-activated
drug delivery system
resulted in effective analgesia and fewer adverse
effects

Staats et al (3)
2004; prospective
randomized trial

Patients with cancer or
AIDS were randomized
to receive ziconotide
or placebo (n = 111);
all participants had a
mean VASPI score of ≥
50 mm

11 days

IT ziconotide was
titrated over 5 to 6 days,
followed by a 5-day
maintenance phase for
responders and crossover of nonresponders
to the opposite cohort

Mean VASPI
scores improved
53.1% in the
ziconotide cohort
compared with
18.1% in the
placebo group (P
< .001); 52.9% of
patients in the
active treatment
group reported
moderate-tocomplete pain
relief compared
with 17.5% in the
placebo cohort (P
< .001)

IT ziconotide demonstrated significant
improvements in pain in
patients with cancer- or
AIDS-related pain

IT = intrathecal; CMM = comprehensive medical management; VASPI = Visual Analog Scale of Pain Intensity; AIDS = acquired immune
deficiency syndrome.

that the regard for upper limits on doses and concentrations should be flexible according to patient need.
When dose escalation is no longer deemed safe
with monotherapy, clinicians may prescribe combination
therapy to maintain effective analgesia. Many of these
algorithms are not labeled for use by the FDA in the
United States, but are acceptable in other nations. The
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use of non-FDA approved therapies in the USA should be
based on solid data support, and on informed consent to
the patient. As an added benefit of combination therapy, adverse effects associated with high drug doses may
be mitigated due to the requirement for lower dosages
of each individual agent (15,16,119). Numerous clinical
studies have evaluated the safety and efficacy of combi-
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nation therapy; research findings support combination
therapy with opioids (morphine or hydromorphone) and
bupivacaine; morphine and clonidine; and morphine
and ziconotide (6,7,15,17,18, 109,120-122).
Clinical research also suggests that dose escalation
and subsequent increases in concentration can prompt
the development of IT granulomas. With 63.9% of
clinicians reporting in an online survey that they had
treated at least one patient who developed a cathetertip inflammatory mass, IT granulomas are becoming a
more common consequence of IT therapy (19). A review by Hassenbusch et al (123) of published and unpublished case reports found that IT granulomas only
occurred in patients who received IT opioid monotherapy, IT combination therapy, or who were administered
agents not approved for long-term IT use (64). With
the exception of sufentanil, ziconotide, and fentanyl,
all agents used in implantable devices have been associated with the development of inflammatory masses
(6). The issue with baclofen is unclear at present. The
results of IT granuloma development can be severe and
may cause long-term neurologic damage and permanent paralysis if not properly managed (13). Therefore,
clinicians should vigilantly monitor patients for loss of
analgesic effect accompanied by new and progressive
neurologic symptoms, both of which are primary indications of granuloma development. Early detection requires a low threshold to perform a catheter evaluation
and radiographic work-up, typically an MRI with gadolinium. Careful monitoring will ensure timely diagnosis
and may increase the likelihood that minimally invasive
therapy—rather than surgical removal of the mass—
will be sufficient to resolve the problem. This appears to
be less problematic in the cancer and other end-of-life
patients because of the reduced time of therapy (123).
Not only does the sequela of long term opioid use
continue to be a concern with intrathecal therapy, but
so too is withdrawal. When catheter disruption, battery failure, or human error causes abrupt cessation of
high-dose IT therapy, severe and potentially fatal consequences can occur, and although not typical for opioid medications, can occur with other IT therapy. For
example, abrupt cessation of IT baclofen can be lifethreatening and has been associated with severe consequences, including respiratory depression, hyperthermia, disseminated intravascular coagulation, and acute
multiorgan failure (13,108,109). Sudden disruption or
discontinuation of high doses of clonidine can also have
detrimental effects, resulting in rebound hypertension and an increased risk for stroke (4,6,13,108,109).
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If abrupt cessation of these agents is unavoidable, systemic dosing should be initiated immediately to prevent
withdrawal syndrome. Notably, there are no reports of
withdrawal syndrome from ziconotide or bupivacaine
(20). In addition, revision and restarting a revised IT system requires care to avoid overdosing, which is a primary cause of morbidity and mortality with intrathecal
therapies (115).

4.0 Patient Selection Guidelines
Implantable drug delivery systems offer an effective therapeutic intervention for many patients at the
end of life; however, clinicians must also consider the
possible implications of therapy prior to proceeding
with device implantation.

4.1 Diagnosis and Pain Characteristics
Theoretically, to maximize the results of IT therapy, including appropriate medication selection or site
of catheter placement, implantation requires careful anatomic consideration of the nociceptive and/
or neuropathic factors responsible for the pain condition. Although the type of cancer can greatly influence
therapeutic outcomes (21), there is no robust evidence
indicating which pain type is best suited for treatment
with an implantable device (21). Patients diagnosed
with soft tissue cancers (e.g., pancreatic cancer, liver/
lung cancer) often present with visceral nociceptive
pain and can be effectively treated with IT opioid therapy (21). Similarly, somatic nociceptive pain commonly
attributed to bone metastases is typically responsive to
IT opioid therapy, especially when morphine is administered (21). Strong evidence also exists that suggests that
IT drug delivery provides improvement in neuropathic
pain, often associated with postherpetic neuralgia or
cancer-related plexopathies that alter the structure or
function of nerves (21,108,109). Patients presenting
with a combination of mixed nociceptive/neuropathic
pain are frequently the most challenging to treat and
may require the use of combination therapy to achieve
effective analgesia (6,7,21,22).
Obtaining an accurate measure of pain intensity
is also a critical part of the diagnostic evaluation (21).
An accurate measure of pain intensity—as quantified
through use of numerical pain rating scales, visual
analog scales, verbal rating scales, faces pain rating
scales, and/or pain questionnaires (21,22,)—is important during both the patient selection process and
as treatment progresses. Such measures serve as a
baseline measurement from which to determine the
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continuing effect of therapy. Emphasizing the importance of assessing pain intensity, the majority of
clinical trials to evaluate IT therapy utilize pain severity as an inclusion criterion and means of comparing
efficacy data among trial participants. Pain intensity
also has an important impact on treatment outcomes;
although patients with greater pain severity may
achieve a reduction in pain level via IT drug delivery,
the overall pain intensity may remain high compared
with individuals who present with a lesser magnitude
of initial pain (113). It is also essential to consider that
pain assessment in the patient with advanced cancer
can often be confounded by delirium, either related
to the opioids or related to their overall medical condition (41); acknowledging such influences throughout the patient evaluation is necessary to accurately
assess pain severity and the magnitude of pain relief
following treatment.
Once IT therapy is initiated, patients may still experience breakthrough pain, and immediate-release
oral opioids or enabling patient-controlled intrathecal
bolusing (8,21) may be used to alleviate severe breakthrough pain and maintain quality of life.

4.1.1 Panel Recommendations
Pain intensity should be considered before, at the
onset, and throughout intrathecal therapy, and along
with objective and subjective quality of life measures,
provides a useful measure to employ when initiating
and titrating therapy.

addition to causing side effects, intrathecal opioids can
prompt increased CNS stimulation; higher opioid doses
may also result in greater sensitivity to pain (122).
Studies have evaluated the efficacy of IT therapy
versus comprehensive medical management (CMM), and
have largely found intraspinal drug delivery to provide
superior relief compared with standard medical management (4,15). A 4-week randomized clinical trial by Smith
et al (4) found that 84.5% of patients who received an
implantable drug delivery system in addition to CMM
achieved clinical success—defined as pain control combined with change of toxicity—compared to 70.8%
of patients receiving CMM alone (n = 143; P = .05) (4).
Patients in the IT therapy cohort also reported greater
improvements in fatigue, depressed level of consciousness, and survival (4). A follow-up study demonstrated
sustained effects with IT therapy out to 6 months, suggesting that patients who fail to respond to traditional
pain management may benefit from therapy with an
implantable drug delivery system (4).
There are no robust data that show a precise linear
correlation between response to systemic opioids and
results of IT therapy. However, clinical experience with
cancer-related pain treatment suggests that patients
with a history of poor pain relief or intolerability to systemic opioids can effectively manage pain with IT therapy (6,19). This improved efficacy is likely due to the
fact that IT agents are applied near the site of action
at the spinal dorsal horn (132,133). The use of polyanalgesia may further improve outcomes in this complex
patient group (6).

4.2 Prior Therapy and Its Results
The pain treatment continuum for cancer-related
pain begins with the most conservative option available, typically nonopioid analgesics, weak opioids, and
oral/topical opioids, and introduces stronger opioids
and adjuvant medications as necessary (21-25,122-126).
This step-wise strategy, as outlined by the World Health
Organization 3-step analgesic ladder, is thought to adequately provide effective pain relief for an estimated
80% to 90% of cancer pain patients; yet this leaves a
small, but significant, number of patients who require
a more aggressive therapeutic intervention (8,127-133).
Careful patient selection, with consideration of past
treatment regimens and their results, may provide insight into the potential effect of IT therapy in patients
unable to achieve adequate relief with standard medical
management.
A number of complications related to intrathecal
therapy have been widely published (21,122,130). In
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4.2.1 Panel Recommendation
The panel recommends a stepped approach to
therapy for patients with intractable cancer-related
pain, beginning with the most conservative therapeutic
options and progressing to more aggressive regimens
when analgesia is inadequate or adverse effects are
intolerable. IT therapy may also be applicable for patients having difficulty with medication management
or for those with comorbid conditions, such as morbid
obesity or sleep apnea, which increase the risk of oral
opioid-related adverse effects (6,134).
Although it is probable that patients who previously obtained a 50% or greater reduction in pain with
systemic opioids will benefit from IT therapy, randomized controlled trials have not yet confirmed a direct association between a patient’s response to oral opioids
and ensuing response to IT therapy (135).
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4.3 Associated Medical Comorbidities
Patients at the end of life, whether due to cancer
or other illness, often have coexisting medical conditions that influence the selection of both disease treatment and pain management options (125). In addition
to treatment for preexisting comorbidities, cancer
patients are also likely to undergo concurrent chemotherapy and/or radiation. To maximize the effect of
treatment without compromising patient safety, all
pre-existing comorbid conditions must be evaluated for
potential contraindications to IT therapy (136).

4.4 Concurrent Chemotherapy/Radiation
Treatment
Implantation of an IT drug delivery device is a
reasonable therapeutic option in patients undergoing
concomitant chemotherapy or radiation, as findings
from a study by Smith et al (4) suggest that IT therapy
is associated with better analgesia and fewer adverse
effects compared with conventional pain management
options (8).

4.4.1 Panel Recommendations
In general, the initiation or continuation of IT
therapy is unlikely to interfere with the effects of chemotherapy; yet, some factors warrant further consideration to ensure patient safety. Panel consensus acknowledges that a white blood cell count ≤ 2 x 109/L
and/or an absolute neutrophil count ≤ 1,000/μL may
constitute a contraindication for implantation of an
IT device (8); notably, patients with a white blood cell
count ≤ 1.5 x 109/L can be considered for the procedure
provided they are receiving growth factor treatment
(8). Pragmatically, the pump implant can be scheduled
between count nadirs associated with chemotherapy.
Similar to neutrophil count nadirs, potential complications associated with platelet count nadirs following chemotherapy regimens can be avoided by
scheduling surgery in coordination with the oncologist.
Traditionally, surgery is deemed permissible provided a
patient’s platelet count exceeds 50,000/μL; yet, a more
cautious approach is sometimes recommended during
neurosurgical procedures, such that patients should be
able to maintain a platelet count between 70,000 and
100,000/μL (137). Nonetheless, the panel concedes that
the decision to proceed with device implantation should
be made in accordance with the oncologist, rather than
be based on platelet counts alone. Consultation with
the oncologist is also critical to prevent other surgical
complications, as certain newer chemotherapies can re-
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sult in excessive bleeding; bevacizumab, for example, is
known to cause coagulopathy out to nearly one month
following administration (138).

4.5 Radiation and Intrathecal Drug Delivery
Although there is no evidence regarding the limits of radiation exposure on IT pumps, battery drain or
electric failure of the implanted device can occur if the
pump is directly within the radiation field (8).

4.5.1 Panel Recommendations
To mitigate these possibilities, the panel recommends moving the radiation source, shielding the implanted system with lead, and/or minimizing overall
radiation exposure; pump relocation should be considered if the device is located directly in the field (8).
Further, vigilant and conscientious interrogation of the
pump is advocated when radiation exposure is known
or suspected to ensure correct drug delivery.

4.6 Metastatic Disease Involving the Neuraxis
Chronic pain is a common feature of many metastatic disease states involving the neuraxis. Nearly all
cancer patients diagnosed with epidural metastases experience severe pain, with more than 60% of patients
in this population reporting back pain (118). Although
not an absolute contraindication, epidural metastases
may negatively impact the efficacy and complication
rates of intraspinal pain treatment (23,126). Epidural
metastases associated with spinal stenosis may impede
the diffusion of intraspinal pain medication by inhibiting diffusion to the nerve roots and spinal cord (126). A
retrospective analysis of 201 patients with cancer pain
who received IT therapy found that the presence of
epidural metastases increased complications associated
with catheter insertion and the need for daily opioid
doses; adverse events also increased when the epidural
metastases caused full or partial spinal stenosis (23). The
researchers concluded that the relation of the epidural
tumor to the puncture site, catheter length, and degree
of spinal stenosis affects the occurrence and severity of
catheter insertion complications (23).

4.6.1 Panel Recommendations
In accordance with these findings, the panel recommends careful consideration of the location of
metastatic disease before proceeding with device implantation. Tumor bleeding during catheter placement leading to neurologic compromise is a theoretic
concern.
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4.7 Immunocompromised Patients
The safety and efficacy of IT therapy has been evaluated in the setting of advanced medical illness and
conditions involving significant immunocompromise,
including cancer and AIDS (3,139). Although research
does not reveal whether IT therapy failure due to device infection is independently increased by immunosuppression, indirect comparative data suggest that device infection rates for immunocompromised patients
and all treated individuals are similar (3,4,24).

4.7.1 Panel Recommendations
The panel recommends that IT therapy is a useful
strategy for immunocompromised patients and success hinges on patient preparation and mitigation of
infection reduction during trialing and implantation.
Further, as IT opioids have been shown to compromise
immunologic function, careful titration and medication selection (including nonopioid medications) are
required.

4.8 Infection
4.8.1 Chronic Infection
Active infection with systemic signs is considered to
be an absolute contraindication to any device implantation (25,140). Clinicians are advised to consult with
an infectious diseases specialist to obtain information
about patient-specific safety concerns to further minimize the potential for device-related infection (8).

4.8.2 Surgical Site Infection (SSI) Prophylaxis
The Centers for Disease Control and Prevention
(CDC) provide guideline statements regarding strategies to reduce surgical site infections (SSI), including
suggestions on surgeon, patient, and environmental
mitigating factors (141). Only appropriate antibiotics
administered within 30 minutes of incision, low pressure irrigation, and surgical chlorohexidine prep are
supported by conclusive evidence (141). Although postoperative antibiotics, pre-op chlorohexidine bathings,
and post-op antiobiotic ointment have no supportive
evidence, they continue to be employed. Despite these
efforts, wound infection is the most frequent devicerelated complication of drug delivery system implantation (24).

4.8.3 Panel Recommendations
Infection can be a devastating complication of any
surgical procedure, including IT therapy. The panel rec-
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ommends that patients with systemic signs of infection
should not be implanted. Further, SSI prophylaxis and
appropriate antibiotic use is advocated. Further, close
perioperative monitoring of wound healing and aggressive treatment of infection is recommended by the
panel to reduce morbidity (142).

4.9 Coagulopathies and Anticoagulant
Therapy
Anticoagulant and antiplatelet therapy have become a routine aspect of medical management for a
variety of disease states. Many cancer patients receive
ongoing anticoagulation therapy, as venous thromboembolism is a leading cause of mortality in this patient
population (143). Unless patients are able to discontinue the use of, or appropriately bridge anticoagulants prior to surgery, intrathecal procedures should
be avoided due to elevated neurologic complication
risk (144). Despite the relative rarity of spinal hematoma (with estimated incidence rates of 1:220,000 and
1:150,000 following IT and epidural instrumentation,
respectively), this complication is responsible for nearly
half of all reported spinal cord injuries; during the 1990s
spinal hematomas were the primary source of malpractice claims in the American Society of Anesthesiologists
Closed Claims database (144,145).
The Joint Commission designates anticoagulants as
1 of 5 leading classes of drugs that contribute to avoidable adverse events in US patients (146). The introduction of low-molecular-weight heparin (LMWH) led to
case reports of catastrophic neural injuries and epidural
hematomas resulting from neuraxial blockade (typically
epidural anesthesia) (144). As a result, the US Food and
Drug Administration (FDA) added a black box warning
to LMWH drug labels that cautions clinicians against
using neuraxial anesthesia in patients receiving LMWH
(140,146). Since then, the American Society of Regional
Anesthesia and Pain Medicine (ASRA) has systematically reviewed elevated bleeding risk associated with
various anticoagulant and antiplatelet agents (Table 3)
(13,144).

4.9.1 Panel Recommendations
The panel recommends that clinicians follow the
evidence-based ASRA guidelines in the selection of
patients for implantation with an IT drug delivery system, and as clearly defined in the consensus statement,
when managed appropriately, the chronic use of anticoagulants are not a contraindication to intrathecal
drug implantation. In lieu of the comorbidities requir-
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Table 3. Recommendations for neuraxial anesthesia in patients receiving thromboprophylaxis

Drug or Drug Class
Unfractionated heparin

LMWHs

Bleeding Risk
No increased risk with neuraxial
blockade; risk of heparin-induced thrombocytopenia with administration for ≥ 4 days
Moderate risk with single daily dose for DVT
or PE treatment and thromboprophylaxis; high
risk with combination of antiplatelet or oral
anticoagulant medications

Recommendation
Subcutaneous heparin (5000 units every 12
hours) for DVT prophylaxis; remove indwelling
neuraxial catheters 2-4 hours after last heparin
dose
LMWHs should be held 24 hours before surgery
and resumed 8-12 hours postoperatively; consider placement of an inferior vena cava filter
before surgery for patients at high risk for PE;
oral anticoagulants may be restarted 12 hours
after surgery

Warfarin

Spinal puncture and lumbar blockade contraindicated; high risk with combination of LMWH,
heparin, or antiplatelet medications

Discontinue 4-5 days before surgery; INR must
be < 1.5 before surgery; warfarin 5 mg can be
resumed immediately after surgery and adjusted
to INR of 2.0-3.0

NSAIDs

No significant increase in risk as
monotherapy; high risk with
combination of anticoagulant or
antiplatelet medications

No specific recommendations; switch to COX-2
inhibitor for patients requiring anti-inflammatory therapy

Ticlopidine, clopidogrel

Risk based on history of easy bruising, excessive
Discontinue ticlopidine 14 days before neuraxial
bleeding, female sex, and increased age; inblockade; discontinue clopidogrel 7 days
creased risk with combination of anticoagulant
before neuraxial blockade
or antiplatelet medications

Platelet glycoprotein IIb/IIIa antagonists

Contraindicated within 4 weeks of surgery;
profound effect on platelet aggregation

Avoid neuraxial techniques until platelet function has recovered; neurologic monitoring after
postoperative administration resumes

DVT = deep vein thrombosis; PE = pulmonary embolism; LMWHs = low-molecular-weight heparins; INR = international normalized ratio;
COX-2 = cyclooxygenase-2; NSAIDs = nonsteroidal anti-inflammatory drugs.
Originally published in Ghafoor VL, Epshteyn M, Carlson GH, Terhaar DM, Charry O, Phelps PK. Intrathecal drug therapy for long-term pain
management. Am J Health Syst Pharm 2007; 64:2447-2461. ©2007, American Society of Health-System Pharmacists, Inc. Reprinted with permission. (13)

ing anticoagulation and the consequence of normalization, the panel recommends consulting the prescribing
physician prior to discontinuation (34).

4.10 Diabetes Mellitus
In 2007, 23.6 million individuals had diabetes, constituting approximately 8% of the US population; an
additional 57 million patients were considered prediabetic, as indicated by elevated blood glucose levels
(147). Estimates show that two-thirds of individuals
with diabetes experience severe systemic complications, such as peripheral neuropathy, poor glucose control, increased cancer risks, obesity, and/or hypertension
(148,149).
No evidence exists to clarify IT drug therapy’s role in
treating chronic diabetes-related pain, nor have studies
examined the associated risks of treating patients with
diabetes compared with those without this disease.
Yet, data confirm the association between diabetes and
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poor wound healing and surgical site infections (150).
Furthermore, research confirms that surgical patients
with lower preoperative hemoglobin A1c levels experience fewer surgical site infection, morbidity, and mortality rates (151).

4.10.1 Panel Recommendations
The panel recommends that diabetes mellitus be
managed with tight control perioperatively (147-151),
with vigilance for perioperative surgical site infections.

4.11 Obesity-Related Obstructive Sleep Apnea
Data obtained between 2005 and 2006 found that
approximately one-third of US adults were obese, indicating that obesity represents a significant public
health epidemic in this country (152). Among other
medical implications, individuals who are obese are predisposed to developing obstructive sleep apnea (OSA)
due to changes in anatomy that cause upper-airway ob-

E291

Pain Physician: May/June 2011; 14:E283-E312

struction during normal sleep. More than 18 million US
adults suffer from OSA (153), the consequences of which
include chronic carbon dioxide retention and pulmonary hypertension. An observational study by Webster
et al (154) found that 75% of participants treated with
chronic opioid therapy had sleep-disordered breathing;
39% also presented with OSA (n = 147) (134). Findings
from overnight polysomnographies indicated that opioids might have contributed to the incidence of sleeprelated apnea in these patients (154). Farney et al (134)
also evaluated the relationship between chronic opioid
use and respiratory complications, describing 3 case reports of respiratory adverse events related to long-term
sustained-release opioid use. The researchers compared
the effects of opioid therapy with common respiratory
problems experienced by opioid-naïve OSA patients
and found that opioid use was associated with several
respiratory exacerbations, including increased apnea
duration and hypoxia severity during non–rapid eye
movement (NREM) sleep; ataxia with irregular respiratory pauses during NREM sleep; and severe hypoxemia
(134). These concerns should be considered in the endof-life patient with sleep apnea.
Although updated guidelines recently published
by the American Society of Anesthesiologists offer recommendations regarding the administration of neuraxial opioids to potentially high-risk patients, such as
those at risk for respiratory depression, (155) were intended for acute pain management, they may apply to
the treatment of chronic pain as well. The guidelines
conclude that patients with OSA may receive continuous IT opioids, although adequate monitoring for adverse effects throughout the administration period is
crucial (Table 4) (8,155).
Table 4. Early detection of respiratory depression following
opioid administration: practice recommendations
• Careful monitoring for adequacy of ventilation, oxygenation,
and level of consciousness is essential for all patients
• During the first 12 hours following opioid administration,
monitoring should occur at least once.
• Thereafter, monitoring should occur at least once every 2
hours for 12 hours.
•M
 onitoring should occur every 4 hours for at least 48
hours, 24 hours after administration.
•F
 or high-risk patients (e.g., those with obesity and/or sleep
apnea), increased monitoring is warranted.
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IT ziconotide monotherapy may offer clinical advantages when treating patients prone to respiratory
complications (20). Therefore, provided all other patient selection criteria are met, patients with OSA may
be considered for treatment with a drug delivery system, and in many cases the use of IT drugs may help
mitigate the risks of death from oral opioids in this
group.

4.11.1 Panel Recommendations
Caution must be exercised when employing IT opioid therapy in patients with existing pulmonary compromise. Appropriate dose reduction, monitoring and
vigilance is warranted for signs of opioid-induced respiratory depression.

4.12 Geriatric Population
The prevalence of cancer in the aged population
is high with patients in this age group accounting for
60% of newly diagnosed cancers and 70% of all cancerrelated deaths as well as a high percentage of undertreated pain (156-158). A retrospective record review
of 537 elderly hospice patients with terminal cancer,
for example, found that 44% of respondents reported
pain ranging in severity from discomfort to excruciating (159).
Older patients typically exhibit greater responsiveness and lower development of tolerance to opioids,
suggesting an age-dependent effect with chronic administration (160). Nevertheless, because both comorbidities and polypharmacy are common in the elderly,
opioid use in this population should be approached
with caution (156,161). Still another consideration is
the effect of opioid therapy in the context of cognitive impairment—a condition often present in elderly
patients—given that opioids can cause thought process
disturbance, and may make diagnosing the cause of dementia more complex (156). Cognitive impairment can
also make it difficult for geriatric patients to describe
their pain experience and/or communicate adverse effects, the results of which are often undertreatment or
overtreatment (156). Finally, an array of other adverse
effects secondary to opioid therapy, including dizziness
and respiratory depression, can increase the already elevated fall/fracture risk in this population (156).
The aged population is not considered an absolute
contraindication to IT therapy. Patient selection requires a keen understanding of geriatric medicine and
mindful eye on preexisting comorbidites. Identified co-
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morbidities should be diagnosed and treated according
to established standards of care prior to implanting a
drug delivery system. Finally, when prescribing IT opioids, providers must carefully monitor the patient for
adverse therapeutic effects. The panel also notes that
nonopioid IT therapy is an appropriate alternative to
opioid administration.

4.12.1 Panel Recommendations
As intraspinal drug delivery can effectively mitigate pain in patients at the end of life, the panel does
not designate any preexisting medical condition as an
absolute contraindication for IT therapy.

5.0 Psychological Evaluation
Cancer-related Pain

in

Psychological Evaluation
The diagnosis of cancer, its associated pain and
treatment options, can result in a variety of emotional
reactions and fears, including the fear of loss of bodily
functions, disfigurement, loss of autonomy and independence, abandonment and isolation, becoming a
burden, and financial impact. Few concerns generate
more distress than the fear of uncontrolled pain and
end-of-life issues. Caregiver reactions can also inflame
or moderate those of the patient.
Persistent pain, regardless of its associated physical pathology (e.g., malignant tumor, degenerative disc
disease, or osteoarthritis), is multidimensional influenced by psychosocial factors. These psychosocial factors can impact the outcomes of pain-relief oriented
somatic therapies. Co-utilization of behavior/psychological interventions can enhance pain relief. Although
some 62% of adults with cancer are disease-free 5 years
after diagnosis (162), recurrence rates vary and are
frequently associated with the re-emergence of pain.
By virtue of this uncertainty, patients often exhibit a
significant amount of somatic vigilance and preoccupation, which can lead to an over-interpretation of even
minor physical symptoms and heightened psychological
distress (163).
Pain occurs in most types of cancer. For example,
an estimated 30% of women with metastatic breast disease report phantom breast pain following mastectomy
(164).
Cancer-related pain has many unique features, including the need for patients to understand that their
condition is potentially fatal. Pain is often seen as an
inevitable and frequently untreatable aspect of can-
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cer therapy, as some patients interpreted it as a sign of
disease progression. Those interpreting their disease as
punishment are likely to manifest higher levels of pain
and depression (165).
The role of psychological factors and emotional
stresses may be difficult to overstate.
Psychological factors, including anxiety, expectations, cognitive appraisals, self-efficacy, and perceived
control, influence the reports and experience of physiological processes, fatigue, sleep, appetite nausea, and
pain. Spiegel and Bloom (166) noted that mood and
the interpretation of pain predicted patients’ reported
pain intensity in 86 metastatic breast cancer patients.
Furthermore, some did not experience pain until they
were informed of their diagnosis (166). Ahles et al (167)
reported that 61% of patients were afraid that pain or
changes in pain signified a progression of their disease.
A review of the literature found that nearly 73%
of patients reported an association between pain and
psychological distress (168-176). Increased pain has also
been associated with greater mood disturbance (169).
A strong correlation was found between pain and the
presence of anxiety and depression in terminally ill
patients (170) and those with pancreatic cancer (171).
Indeed, Kelsen et al (171) noted that a reduction in depression to be associated with pain relief. Depressed
mood is often a natural reaction and should be distinguished from the presence of a depressive illness, which
may be preexisting and exacerbated by the cancer and/
or related pain. Indeed, severe cancer pain has been
known to reactivate prior emotional trauma and its associated depression (172). Severe forms of depression
complicate the management of pain, can influence a
patient’s motivation, impact compliance, and stimulate
death wishes and/or suicidality (173). Importantly, this
degree of depression is not always acknowledged by
the patient as Rathbone et al (174) noted that 58% of
patients did not divulge certain symptoms to the health
care professional and 52% omitted complaints involving psychosocial problems.
The Hospital Anxiety and Depression Scale (HADS)
(177) has been a useful and efficient instrument for
detecting depression in cancer patients. Monroe (173)
has outlined a variety of interview questions, which can
aid in uncovering mood disturbances. Cancer-related
pain can also lead to maladaptive coping, feelings of
hopelessness and helplessness, and anhedonia resulting in withdrawal from day-to-day activities which in
turn contributes to mood disturbances. The Brief Pain
Inventory (178), Karnofsky Index (179), and Short-Form
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Health Survey (SF-12) (180) have been useful in assessing functioning and pain-interference levels among
cancer pain patients.
HADS, Spielberger’s State Trait Anxiety Inventory
(STAI), and Hamilton Rating Scale for Anxiety (181) have
been used to assess levels of anxiety, which commonly
coexist with depression. Anxiety can lower the pain
threshold and interfere with disclosure and problem
resolution. Presenting as generalized anxiety or taking
the form of a phobic disorder or panic attacks, anxiety
disorders include post-traumatic stress disorder (PTSD),
acute-stress response, generalized anxiety disorder, obsessive-compulsive disorder, pain disorder, and phobias.
They occur in about 7% to 18% of the general population, 20% to 40% of chronic pain patients, and 13% to
16% of cancer patients, with 4% of cancer patients having a preexisting anxiety disorder. Precancer psychiatric
disorders are associated with increased cancer-related
distress. It is estimated that between 14% and 38% of
women with breast cancer develop a psychiatric disorder after the diagnosis of cancer or at the time of a recurrence (182,183). The presence of PTSD at all stages in
cancers of mixed etiology is 3% to 19% (172). Patients
manifesting anxiety sensitivity, i.e., the fear of feeling
the physical manifestations of anxiety, often misinterpret innocuous bodily sensation as threatening or indicative of disease progression (184,185). Anxiety tends
to peak at specific points, including initial diagnosis, initiation of cancer treatment, cancer recurrence, failure
of treatment, and perception of dying (186).
Although pain reduction has been associated with
improved emotional factors, it may have its own psychological “side effects,” resulting in a distraction from
other issues. For example, Cahana (187) reports on 2
patients with cancer-related pain treated by IT therapy. Both patients demonstrated a reduction of 50% or
greater in pain intensity, increased cognitive function,
and increased daily activity. However, there was an unexpected concomitant increase in depression, anxiety,
conjugal conflicts, interpersonal disputes (e.g., regarding previous marital stressors, ex-spouses, children, inlaws), and the emotional burden of cancer and death
along with decreased well-being.
Unfortunately, there are many barriers to effective
treatment of cancer-related pain. Some are patient-related and others are caregiver-related. Patient-related
barriers include fear of addiction, pharmacologic tolerance, treatment of side effects, interpreting pain as a
sign of disease progression, fear of distracting the physician from treating the disease, fear of injections, fatal-
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ism, and the belief that ”good” patients do not complain (188,189). Patients harbor the fear their reported
pain will be interpreted as psychological. They may also
hesitate to fully disclose their residual pain for fear of
disappointing their physician. These and other fears are
higher among the older and less educated patients and
those from the lower socioeconomic strata. Caregiverrelated barriers included end-of-life issues, side effects,
addiction, fear of injections, and that increased pain
equates to increased disease.

5.1 Panel Recommendations
A pre-implantation psychological evaluation is carried out in approximately 11% of cases with cancerrelated pain, compared with 89% for noncancer pain
(190). Whereas psychological evaluations with noncancer pain patients tend to focus on trait-related characteristics, such as personality and degree of disability,
that of the cancer-related pain patient may need to address state-related characteristics. By virtue of the uncertain course of the disease (i.e., cure, disease progression, improvement followed by recurrence) and unclear
longevity of IT therapy, periodic brief psychological
evaluations may be needed to re-evaluate the potential need for adjunctive psychological therapies (191).
Cancer survivors with chronic pain should also be considered for IT therapy. Many of the same issues involved
with noncancer pain patient selection would apply in
these patients (192). To better describe the suggested
psychological evaluation focus, it is useful to consider
cancer-related pain in 3 different categories with the
need for a psychological evaluation/therapy based on
the status of the patient’s disease (Table 5).
Category 1: Patients whose life expectancy is significantly compromised and the goal of therapy is palliation. A pretrial/internalization psychological evaluation
should be considered optional. It should be done at the
discretion of the physician, with a focus on identifying
cancer- and/or pain-related psychological factors potentially amenable to psychological interventions that
may facilitate patient adjustment and analgesia rather
than to clear the patient psychologically for IT therapy.
Category 2: Patients whose disease process has
been arrested, but wherein there is a significant probability of recurrence. A psychological evaluation is encouraged with an emphasis on periodic psychological
consultation/intervention to assist with changes in disease process/recurrence and coping.
Category 3: Patients whose cancer has been eradicated but who have residual chronic pain secondary to
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the medical treatment and/or anatomic or physiological
disease related damage. These patients should undergo a psychological evaluation in much the same way as
those with chronic noncancer pain. Whenever possible,
the primary caregiver should be included to assess the
type and degree of support.

6.0 Social Issues
Coverage

and

Health Care

When implanting a patient at the end of life with
an intrathecal pump, it is important that proper social
support exists for the procedure and the follow-up care
(126). The support system also plays a pivotal role in ensuring the patient has access to physicians for management of the infusion and is able to comply with medication refill schedules. With disease progression, refills
may be required more often, as IT doses are adjusted
every few days, or in some cases, on a daily basis (8).
In addition, combination IT therapies may need to be
frequently changed to match the patient’s need. Ideal
candidates for IT drug delivery system implantation are
able to maintain refills schedules, and typically are patients who do not have cognitive, psychological, or socioeconomic barriers—and perhaps most importantly—
are those who benefit from family or friend support.
Issues of insurance coverage are further complicated as a patient nears the end of life. For example,
patients who are transferred to a hospice facility for
palliative care may have difficulty obtaining pump refills. Although hospice organizations are typically responsible for all treatment costs, once a patient is transferred, the hospice is often reluctant to cover IT pump
refills. Instead, patients who are stable enough to travel
would need an individual from their social support sys-

tem to transport them to the clinic, where depending
on the payer, medication refills may be covered. If a patient is in a skilled nursing facility (SNF), then the cost
of a pump refill is borne by the SNF provided the refill is
performed at the SNF site. Sometimes there is resistance
by the SNF to provide this service. If the patient is stable
enough to be transported to the clinic, then the refill
cost can usually be billed to Medicare. Other insurers
may have similar restrictions but it depends on the payer, and the provider will need to assess with the primary
and secondary payer on coverage benefits. Similarly,
availability and coverage of drug compounding must
also be considered. Not all patients will have access to
this service and some insurance providers may restrict
use of commercially available drugs, which will have a
major influence on the agents used and refill intervals.

6.1 Panel Recommendation
A patient’s access to medical care, both pre- and
post-implantation, is paramount to ensuring successful treatment with IT therapy. Lack of insurance coverage and/or the lack of a strong social support system
capable of assisting the patient in accessing treatment
represent relatively strong contraindications to device
implantation.

7.0 Technical Factors
7.1 Spinal and Anatomic Considerations
A critical factor in optimizing clinical outcomes
for cancer and end-of-life patients is ensuring safe and
efficient access to the spinal region during device implantation (193). Individual patient circumstances such
as disease pathology, medical characteristics, and varia-

Table 5. Recommendations for cancer pain patients based on disease status

Patient Characteristics

Recommendation

Patient Category 1

Comprises those patients whose life expectancy is significantly compromised by their
disease and the goal of therapy is palliation

A pretrial/internalization psychological evaluation should be considered optional. It should be done at the discretion of the physician,
with a focus on identifying cancer- and/or pain-related psychological factors potentially amenable to psychological intervention that
may facilitate patient adjustment and analgesia rather than to clear
the patient psychologically for IT therapy.

Patient Category 2

Consists of patients whose disease process has
been arrested, but wherein there is a significant probability of recurrence .

A pretrial/internalization psychological evaluation is encouraged,
with an emphasis on periodic psychological consultation/intervention to assist with changes in disease process/recurrence and coping

Patient Category 3

Comprises patients whose cancer has been
eradicated by surgery or other therapies, but
who have residual chronic pain secondary
to the medical treatment and/or anatomic or
physiological disease related damage.

Patients should undergo a pretrial/internalization psychological
evaluation, approached in much the same way as those with chronic
noncancer pain. Whenever possible, the primary caregiver should
be included to assess the type and degree of support
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tions in spinal anatomy can complicate the procedure,
particularly when inserting the catheter at the L2-3 or
L3-4 level (194).
To avoid compromising sterility and patient safety,
determination of patient positioning during surgical
implantation should consider the presence of metastatic involvement or occult pathology in the spinal column (25), arthritis in the joints, paraplegia, spasticity,
or scoliosis (193). Clinicians should also be mindful that
anatomic abnormalities may obscure the location of
the pressure gradient between the epidural space and
spinal fluid (193). Fluoroscopy may be used to compensate for residual anatomic tilt (193). Similarly, alternative methods for directing the catheter to the IT space
for final tip placement may also need to be reevaluated
based on anatomic variation. This may require entering
the cerebrospinal fluid (CSF) above the level of L1 (193).
Finally, anatomic factors such as arterial blood
supply, CSF bulk flow, and diffusion through the dura
and meninges can affect the uptake and delivery of
IT agents, thereby influencing therapeutic outcomes.
Metastatic lesions can cause occlusion and impede normal CSF flow. Nerve root size and volume disparities
previously described can also influence drug delivery
response (193).

7.1.1 Panel Recommendations
A thorough understanding of the patient’s anatomy and potential complicating confounders is vital to
developing a cogent operative plan. Accordingly, the
clinician must carefully be proactive preoperatively to
identify appropriate surgical technique and ideal device placement (193).

7.2 Device-Related Limitations
When evaluating a patient for IT therapy, it is important to be aware of several technical concerns related to device implantation. The primary concern for
IT pumps is size; it is necessary to consider the subcutaneous position and route the tunneled catheter will
require during surgical placement. Clinicians should ensure that the patient is fully aware of both the size and
the location of the proposed pump pocket prior to the
procedure and then mark the agreed-upon site while
the patient is in the sitting position. The left- or rightlower quadrant of the abdomen is likely to be the most
suitable location for device placement because of the
large size of most IT pumps (34), although higher placement may be necessary in patients with an overhanging panniculus. To avoid ongoing pain caused by pump
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contact with internal body structures, clinicians should
avoid placing the pump in close proximity to the anterior rib or iliac crest (34). Implant site depth is largely
based on ensuring pump accessibility for required refills, although it may vary somewhat based on patient
weight (34). Other factors to consider when designating pump placement include the presence of extensive
scarring resulting from previous abdominal surgery, as
well as a colostomy or other enterocutaneous ostomy;
depending on the patient’s size, alternative implant
sites for such patients may include the buttocks or
thigh. In addition, active infection and skin breakdown
along the proposed course of the tunneled catheter are
strong contraindications to placement (24). Based on
atypical anatomy, device pockets have been reported
in the lumbar region, thigh, and buttock as alternative
sites.

7.2.1 Panel Recommendations
As there is limited evidence highlighting best practices for implanting a drug delivery system, clinicians
are advised to follow a commonsense approach as outlined in Table 6 (116). It is also recommended that clinicians maintain a basic understanding of possible device
malfunctions so that they can anticipate and address
potential mechanical failures (Table 7) (195). Further,
implantation consistency improves the clinician’s ability to troubleshoot the device, and therefore barring
necessary adjustments, it is advocated that surgeons be
consistent in their implantation style.

8.0 Economic Factors
Optimal pain management for cancer patients
should balance the effects of therapy with the overall
cost of treatment. Since oral and intravenous opioid
regimens are not associated with surgery-related adverse effects and allow for lower initial expenditure,
systemic administration is generally preferred over
more invasive intraspinal modalities, especially for patients with a limited life expectancy (21). However, IT
therapy may be an appropriate and cost-effective treatment option for patients requiring short- or long-term
therapy who may not respond to treatment with oral/
transdermal drug administration (21).
The economic impact of treatment for cancerrelated pain is directly correlated with a patient’s life
expectancy. Once considered to be strictly a terminal
illness, many cancer patients are now living longer,
largely due to earlier detection and medical advances
(165). Data from the Surveillance, Epidemiology, and
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Table 6. Practical guidelines for minimizing mechanical failure and adverse effects
1.

Understand all aspects of drug pump construction and programming.

2.

Personally review initial pump programming.

3.

Begin IT therapy with a conservative dose—even if the dose does not provide effective analgesia—and
gradually titrate upward, as necessary.

4.

Limit the use of highly concentrated solutions, which can cause an excessive delay in the development
of adverse effects associated with slow infusion rates, when initiating therapy.

5.

Avoid the use of CNS depressants immediately following device implantation.

6.

Determine when the administered agents will first enter the IT space and convey this information to the
patient and caregivers so that they can be vigilant for adverse effects during this high-risk time.

7.

Avoid the use of conversion tables to calculate the initial starting dose; not only is this practice not
supported by research, but doses formulated from standard conversion tables at equivalent analgesic
amounts can be lethal.

IT = intrathecal; CNS = central nervous system.

Table 7. Summary of potential pump failures
Catheter pump misconnection: A catheter pump misconnection typically occurs immediately following implantation, but may also be delayed in onset.
Loss of pump propellant: The loss of pump propellant can be revealed as an altered (excessive or reduced)
rate of drug delivery and may result in a variety of symptoms, including overdose and acute withdrawal
adverse effects.
Gear shaft wear and motor stall: These malfunctions lead to symptoms of drug underinfusion and may not
be accompanied by an alarm.
Leakage of administered agent: Leakage may occur at the catheter-pump connection during the postoperative period or can be delayed in onset; these malfunctions can have several causes, including a needle
piercing the catheter wall, infiltration of an additional local anesthetic utilized during incision site closure, trauma to the catheter caused by self-retaining or handheld “cat’s paw” retractors, or catheter
kinking proximate to the pump.
IT catheter displacement: Displacement of the catheter may result in CSF leakage, which can cause local
hygroma.
IT catheter kinking: Kinking of the IT catheter can occur at any location, from the pump to the catheter
receiving device; kinking makes it difficult or impossible to aspirate CSF and inject agents into the side
of the pump.
IT catheter tip fibroma or fibrous sheath obstruction: An obstruction may be caused by increasing opioid
doses or dose concentrations; obstruction can present as a decline in analgesic effect, new back pain,
drug withdrawal symptoms, and/or possible neurologic adverse effects.
IT = intrathecal; CSF = cerebrospinal fluid.
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End Results Cancer Statistics Review 1975-2005 indicate
that 10-year survival rates for all invasive cancers have
improved substantially from 1975 to 1995, increasing
from 44.5% to 58.5%, respectively (196). For those who
respond to anticancer treatment, cancer can become a
chronic condition that is often characterized by persistent physical symptoms necessitating long-term pain
management (197). It is, therefore, essential to consider
the prognosis of disease and the potential requirement
for ongoing therapy when determining if a patient is
best suited for systemic versus IT therapy.
Factors such as the cause of pain and duration of
symptoms also greatly influence the economic implications of treatment, as escalating dosages and/or polypharmacy may be necessary to provide continued pain
relief. Specifically, pain presentation is likely to vary in
duration and severity, with up to 95% of cancer patients reporting episodes of breakthrough pain (198).
Estimates have shown that cancer patients who experience breakthrough pain report substantially higher
direct and indirect costs than those without breakthrough symptoms (198).
Results of a recent survey of health care practitioners who actively use implantable drug delivery
systems found that 40.5% of those surveyed believed
the cost of implantation to be the greatest economic
barrier to initiating IT therapy (19). The cost of drug
and drug refill fees is also influential, with only 25% of
pain practitioners surveyed indicating that they were

satisfied with the reimbursement received from private
insurance companies (19). In fact, approximately 90%
of respondents reported that reimbursement for filling, refilling, and programming medication pumps was
insufficient to cover practice costs (n = 87) (19). Other
economic considerations may also interfere with patient access to therapy, including the patient’s ability to
cover out-of-pocket expenses (19).
The cost of treatment is only one factor to consider
during the patient selection process; the primary focus
should remain relieving intractable pain. Nonetheless,
the following model has been developed to compare
the cost of systemic versus IT drug delivery—using current market prices to determine the economic impact
of IT therapy—to assist clinicians in selecting the most
appropriate therapy for their patients. Assuming all
regimens provide equal efficacy, this example evaluates
the cost of treatment with high- or low-end IT monotherapy (ziconotide vs morphine, respectively), compared with a brand name or generic oral regimen (Table 8) (199-202). In clinical practice, patients frequently
require combination therapy to achieve and maintain
effective analgesia; with regard to this example, the
cost of most IT admixtures will fall between that of
monotherapy with ziconotide and morphine.
Regardless of which IT regimen is used, initial device implantation costs, as well as monthly fees for
pump refilling and/or reprogramming, are relatively
high compared to systemic administration (Tables 9,10)

Table 8. Cost comparison of a high-end and a low-end it medication versus a brand name oral drug regimen and generic drug regimen
(months) *

Drug Regimen and Dose
IT Prialt

Time (months/30 days)

Average Cost ($)

0

0

1

781.20

2

1562.40

3

2343.60

4

3124.80

5

3906.00

Medicare J2278 unit measure billing per 1 µg

6

4687.20

ASP + 6% = $6.51/µg

7

5468.40

8

6249.60

9

7030.80

10

7812.00

11

8593.20

12

9374.40

Average dose 4 µg/day in 20-mL Medtronic pump
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Table 8 (cont.). Cost comparison of a high-end and a low-end it medication versus a brand name oral drug regimen and generic drug
regimen (months)*
IT Morphine

Average dose 6 mg/day in Medtronic 20-mL pump
Medicare J2275 unit measure billing per 10 mg
ASP + 6% = $2.83/10 mg

Oral Brand Name Regimen

OxyContin 80 mg 3 times a day
Percocet 10/325 mg 8 times a day
Lyrica 150 mg twice a day
Cymbalta 60 mg every day
Klonopin 1 mg twice a day
Ambien CR 12.5 mg at bedtime

Oral Generic Regimen

Methadone 10 mg 4 times a day
Oxycodone 15 mg 4 times a day
Gabapentin 400 mg 4 times a day
Desipramine 10 mg 3 times a day
Trazodone 50 mg at bedtime

0

0

1

50.94

2

101.88

3

152.82

4

203.76

5

254.70

6

305.64

7

356.58

8

407.52

9

458.46

10

509.40

11

560.34

12

611.28

0

0

1

2856.00

2

5712.00

3

8568.00

4

11,424.00

5

14,280.00

6

17,136.00

7

19,992.00

8

22,848.00

9

25,704.00

10

28,560.00

11

31,416.00

12

34,272.00

0

0

1

318.00

2

636.00

3

954.00

4

1272.00

5

1590.00

6

1908.00

7

2226.00

8

2544.00

9

2862.00

10

3180.00

11

3498.00

12

3816.00

IT = intrathecal; ASP = average sales price.. Data from Ref 199-202.
www.painphysicianjournal.com

E299

Pain Physician: May/June 2011; 14:E283-E312

(199-204). Nonetheless, IT delivery of either morphine
or ziconotide is found to cost less than a brand name
oral regimen even after accounting for these added
expenses. As Fig. 2 demonstrates, the cost of an oral
brand name regimen exceeds that of IT morphine or
IT ziconotide (Prialt) after 7 months and 10 months
of treatment, respectively (199-202,205,206). In fact, a
brand name oral therapy remains the most costly option after 10 years of treatment (199,202,204-207).
Compared to a brand name oral regimen or IT drug delivery, generic oral therapy remains the least expensive
option regardless of the length of treatment (199-202).
Patients, however, are unlikely to receive only oral generics to adequately manage their pain; clinicians may
instead provide IT morphine as a comparable alternative to this lowest cost option.
When evaluating the costs of treatment, it is important to note that supplemental oral medications were
not factored into this cost example. Particularly for cancer pain patients—who are likely to experience episodes
of breakthrough pain and may have rapidly changing
pain stimuli that require prompt adjustments—continued use of one or more oral medications in addition
to IT drug delivery is often required to maintain effective analgesia (198). For instance, patients may require
supplemental medications such as oral transmucosal
fentanyl in addition to the primary IT regimen; at ap-

proximately $250 to $350 for 2,400 to 3,200 μg per day,
the added cost of treatment may increase substantially
(208). Drug delivery via an adjunctive technology such
as the Personal Therapy Manager (PTM) may provide a
cost-effective solution for patients experiencing daily
episodic changes in their pain; however, the extent to
which this device produces a cost savings has yet to be
determined (209,210). It should also be recognized that
this model is based on therapy with a programmable device, rather than a constant-flow drug delivery system.
Largely due to the high level of patient satisfaction provided by allowing for dose adjustments that correspond
with pain fluctuations, programmable pumps represent
a considerable portion of the US market (162,211). However, Medicare reimbursement varies for programmable
and constant-flow devices, an additional factor that
could influence treatment costs.

8.1 Panel Recommendations
Patient selection for IT delivery cannot be based
on economic consequences alone; yet, consideration
of the overall cost of therapy can assist in the development of a patient-centered treatment regimen. With
consideration of life expectancy and the necessity for
supplemental opioids to manage breakthrough pain,
cancer patients may be appropriate candidates for IT
drug delivery.

*Hospital outpatient rates are based on the average standardized operating amount ($5128.41) plus the capital standard amount ($424.17),
as published in the Federal Register, Volume 73, Number 193, October 3, 2008, CMS-1390-N. Physician payment is determined by multiplying the sum of the 3 component RVUs by the 2009 conversion factor ($36.0666), as published in the Federal Register, Volume 73, Number 224, November 19, 2008. Final reimbursement is adjusted by the Geographic Practice Cost Indices (134,135,139,140).

Fig. 2. Cost comparison of 2 intrathecal medications to an oral brand name medication regimen and an oral generic medication
regimen*
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Table 9. Initial pump expense and monthly refill costs (199-202)*

Initial Pump Expense
Procedure

Physician Reimbursement ($)

Clinic Reimbursement ($)

Cost ($)

Screening test

89

474

563

Catheter insertion

365

2777

3142

Pump placement

384

12,282

12,666

TOTAL

16,371

188

275

163

214

TOTAL

489

Monthly Refill Cost
Refill

87

Pump reprogramming

51

Data from Ref 199-202.

Table 10. Monthly costs, including initial pump cost and refills*

Drug Regimen and Dose
IT Prialt

Time (months/30 days)

Average Cost ($)

0

16,371.00

1

17,641.20

2

18,911.40

3

20,181.60

4

21,451.80

5

22,722.00

Medicare J2278 unit measure billing per 1 µg

6

23,992.20

ASP + 6% = $6.51/µg

7

25,262.40

8

26,532.60

9

27,802.80

10

29,073.00

11

30,343.20

12

31,613.40

0

16,371.00

1

16,910.94

2

17,450.88

3

17,990.82

4

18,530.76

Average dose 4 µg/d in 20-mL Medtronic pump

Refills performed once a month

IT Morphine

Average dose 6 mg/d in Medtronic 20-mL pump

5

19,070.70

Medicare J2275 unit measure billing per 10 mg

6

19,610.64

ASP + 6% = $2.83/10 mg

7

20,150.58

8

20,690.52

9

21,230.46

10

21,770.40

11

22,310.34

12

22,850.28

Refills performed once a month

*Hospital outpatient rates are based on the average standardized operating amount ($5128.41) plus the capital standard amount ($424.17), as published in the Federal Register, Volume 73, Number 193, October 3, 2008, CMS-1390-N. Physician payment is determined by multiplying the sum of
the 3 component RVUs by the 2009 conversion factor ($36.0666), as published in the Federal Register, Volume 73, Number 224, November 19, 2008.
Final reimbursement is adjusted by the Geographic Practice Cost Indices (134,135,139,140).
www.painphysicianjournal.com
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9.0 Pre-Implant Trialing
Serving as a final step in the selection process, patients typically undergo an IT therapy trial prior to permanent device implantation. Traditionally, IT trials have
been used to determine patient response to therapy
and establish a baseline measurement from which potential improvement can be assessed. Trials are often
a mandatory requirement of insurance providers (e.g.,
Medicare), and as such, have become commonplace
among physicians. Whereas trials may play an important role in long-term therapy, they have limited value
for patients receiving palliative care where it is essential to be expeditious in evaluating treatment options.
Additionally, a direct correlation between a patient’s
response during an IT trial and subsequent effects of
therapy has yet to be established, thus limiting the predictive value of this screening technique, although Onofrio et al (131) suggested a standard trialing technique
may have prognostic benefit in 53 consecutive cancer
patients. Careful consideration is warranted when deciding how effective the process of trialing is in deciding which patients are appropriate candidates for IT
device implantation.

9.1 Screening Techniques
IT trialing is widely used as a screening technique
prior to device implantation, yet no standard method
of implementation has been established and locations
in which testing is performed vary greatly. Similarly,
ideal trial duration has not been confirmed; although
trials typically last several days, they can be conducted
for a few hours or last for multiple weeks. By administering the selected treatment through a single injection, multiple injections, or continuous infusion, either
in the intrathecal or epidural space, trialing can be initiated via epidural or IT delivery (Table 11). The decision
to use one method over another is largely based on the
physician’s preference, availability of facilities, practice
environment, and insurance/Medicare coverage provided (98,212-214). Medicare requires placement of an
intrathecal catheter for trialing, although this practice
is rarely performed. The patient’s overall condition is
also an important factor, as patients who are gravely ill
may require hospitalization to undergo IT trialing.

9.1.1 Panel Recommendations:
Ultimately it is up to the implanting clinician to
weigh the benefits and limitations of each trialing
method and decide which technique—if any—is best
suited for the patient.
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9.2 Trial Goals
IT screening has routinely been used to qualify or
quantify patient response to therapy, the goal of which
is to assist clinicians in identifying appropriate candidates for IT therapy. Commonly described as a 50% or
greater improvement in pain score as measured by an
accepted tool (e.g., visual analog scale), a positive trial
has traditionally been thought to be indicative of future success with IT drug delivery (135). Trialing has also
been used as a means to monitor for the development
of unacceptable adverse effects prior to committing to
permanent device implantation (209). Many use the
trial as a rapport builder to substantiate the safety and
benefit of intrathecal drug delivery, not as a prognostic
measure of therapy success or failure.
Limited by the number of approved IT opioid
agents, the perception of trial goals has largely been
based on subjective end points related to the pharmacologic effects of the selected therapy. However, the
advent of novel nonopioid IT agents has broadened
the armamentarium of available therapies, thereby
diminishing the predictive value for determining longterm effects of treatment (215). The uncertainty of trial
goals is furthered exemplified by the lack of consistency
between comparative pain relief data associated with
opioid trial agents (primarily morphine) and other drug
classes or admixtures that are not suitable for use in
trial settings (216).
The ambiguity of IT trial goals is also revealed by
the limited data demonstrating the predictive value of
pre- and post-implantation responses; in fact, the only
evidence that supports the prognostic significance of
trials comes from retrospective studies (130,216). Furthermore, a direct correlation between a positive trial
and subsequent therapeutic success has not been confirmed. For example, a prospective study of 18 patients
reported that all participants experienced at least a
50% reduction in pain during a trial with IT morphine
or sufentanil; however, during a mean follow-up time
of 2.4 years post-implantation, 39% of these patients
reported no reduction in pain (217). Another study
demonstrated that despite achieving good pain relief
following a single-dose trial, long-term analgesic effect
from IT therapy may be insufficient with a permanent
drug delivery device (218). Finally, physical restrictions
in the epidural space such as that found in patients with
large invasive tumors may skew trial results and discount the potential benefit that could be derived from
permanent pump placement.

www.painphysicianjournal.com
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Table 11. Screening trial methods: advantages and disadvantages

Trialing Method

Low cost
Minimal time commitment
No PDPH

High placebo response
Systemic drug effects
Does not mimic chronic drug infusion

Intrathecal

Low cost
Minimal time commitment

High placebo response
PDPH may interfere with trial
Does not mimic chronic drug infusion

Epidural

No PDPH
Can use placebo control

Systemic drug effects
Dose not mimic chronic drug infusion

Intrathecal

Can use placebo control

PDPH may interfere with trial
Does not mimic chronic drug infusion

No PDPH
Less placebo response

High cost
Systemic drug effects
Labor intensive
Does not mimic chronic drug infusion
Risk of infection
Many insurances do not cover home infusion

Intrathecal

Mimics chronic drug infusion
Possibly less placebo response

High cost
Labor intensive
PDPH may interfere with trial
Risk of infection
Many insurances to not cover home infusion

—

No cost
No time commitment
No possibility for placebo response
No hospitalization required

Many insurers will not cover device implantation
without first conducting a preoperative trial

Epidural

Continuous
infusion

No trial

Disadvantages

Epidural
Single
injection*

Multiple
injections*

Advantages

*Medicare requires a preliminary IT trial utilizing a temporary IT/epidural catheter; reimbursement may not be available for trialing conducted
via single or multiple injections.
PDPH = postdural puncture headache.

9.2.1 Panel Recommendations:
Acknowledging these inconsistencies between trial
outcomes and actual therapeutic response is important
when determining the usefulness of IT screening, particularly for cancer patients with limited life expectancy, where the urgency to find an effective treatment is
of upmost importance.

9.3 Implications for Cancer Patients
Available trialing methods are often time-consuming and fail to simulate the precise mechanisms of
treatment, limiting the ability of screening techniques
to anticipate the effects of long-term therapy. Nonetheless, published trial guides, expert consensus, and

www.painphysicianjournal.com

review articles have consistently recommended an IT
therapy trial as an essential step in the patient selection process (4,34,218). In fact, current Medicare guidelines require opioid testing via a temporary IT/epidural
catheter to “substantiate adequately acceptable pain
relief and degree of side effects (including effects on
the activities of daily living) and patient acceptance”
for permanent device implantation to be covered (219).
The 2007 Polyanalgesic Consensus Conference panelists also urge the continuation of trialing—allowing for
the implanting physician to determine the most appropriate screening method—until data deem the trials unnecessary (6). During the 2003 Polyanalgesic Consensus
Conference, panelists discussed “the potential for varied
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effects from differences in dosage, infusion rate, and
concentration,” commenting that “the time-consuming
strategy of conducting trials systematically by varying
only 1 parameter at a time might be best for judging
drug effects, but is impractical in most clinical settings”
(220). This method may ultimately improve patient response to therapy, however, it is not reasonable for patients at the end of life due to the time required to adequately rotate through each potential IT agent.

9.3.1 Panel Recommendations
Although the panel supports the practice of trialing
when deemed necessary by the implanting physician,
it recommends reconsideration of mandatory IT trials,
particularly for patients near the end of life. Substantial evidence supports the use of IT therapy in providing
significant pain relief for patients with cancer-related
pain (108,109). As such, clinicians are urged to prevent
delays in administering effective analgesia to patients
with progressive cancer by foregoing an IT trial, provided they are otherwise reasonable candidates for an
implantable drug delivery device. For many cancer patients with uncontrolled pain, few options exist aside
from IT therapy to provide sufficient pain relief. The
compassionate and appropriate approach in treating
these individuals requires clinicians to act expeditiously
in deciding to proceed with IT therapy.

10.0 Prognosis
Choice

of

Disease—Device

In the context of other factors—such as patient support systems, the patient’s proximity to the health care
facility, physician experience, local-regional availability
of specialized home care, and cost-effectiveness—clinicians typically consider a patient’s disease prognosis as
the basis for selecting an implantable IT drug delivery
system (126,203,221). Neuraxial analgesia options include percutaneous short-term IT catheter, a long-term
tunneled IT catheter, and a fully implantable infusion
pump and catheter system.
Conventional wisdom dictates percutaneous external systems for those with less than a 3-month life
expectancy (8,203). Implanted at the patient’s home or
in a palliative unit—or even the hospice setting—the
simple percutaneous catheter placement is completed
in approximately 20 minutes, causes minimal patient
discomfort, and is relatively inexpensive (8). In contrast
to a short-term IT catheter, the one-hour procedure to
implant a long-term tunneled catheter or fully internalized system requires fluoroscopic guidance and necessitates sterile conditions to minimize the risk for surgical
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adverse events (8). Although externalized systems are
initially less expensive than implantable devices, they
are associated with higher long-term costs as a result
of the requirement for ongoing monitoring (8). A comparative 1991 study by Bedder and colleagues (203)
concluded that clinicians should consider the use of
fully implantable drug delivery systems only in patients
whose life expectancy exceeds 3 months, as the cost
benefit of this pain management strategy accrues over
the long term. Since doctors are very poor at predicting
life expectancy, these considerations have little validity
in most patients.
Local-regional preferences may also guide the clinician’s decision-making process. In many rural areas, the
difficulties of maintaining an external infusion system
and home delivery of medications may mitigate against
percutaneous systems in some settings, regardless of
life expectancy. Further, the availability of 40 mL reservoir pumps with highly concentrated medicine can help
decrease the need for refills.

10.1 Panel Recommendations
The panel recommends that the use of IT analgesia be applied in advanced cancer patients with careful consideration of the following factors to guide the
optimal delivery device/mechanism: 1) patient support
systems, 2) the patient’s proximity to the health care facility, 3) local-regional availability of specialized home
care, 4) physician experience, and 5) life expectancy/
cost-effectiveness considerations. Although a patient
with a very short life expectancy may not be ideal for
an implanted pump, the panel views a recommendation solely based on life expectancy as oversimplified
and not useful.

11.0 Limitations
The limitations on these guidelines include that
these are expert panel guidelines. The literature describes appropriate preparation of guidelines based on
evidence derived from randomized trials and systematic reviews (222-240). These issues are important, specifically in the era of exploding health care costs and
utilization of multiple interventional techniques (2,5558,222-240). However, there is also value for consensusbased guidelines due to non-availability of evidence
from either systematic reviews of randomized trials or
randomized trials alone. In addition, the evidence is not
available on many aspects of intrathecal infusion systems even with observational studies and case reports.
Thus, the present approach with expert consensus
guidelines is acceptable.
www.painphysicianjournal.com
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12.0 Conclusion
As demonstrated by numerous prospective and/
or randomized controlled trials, IT therapy can significantly help cancer patients with severe pain (3,4,11);
however, there has been relatively limited application
of this treatment modality due to the difficulties outlined in this article. Yet, with careful consideration of
the patient’s medical comorbidities and prior therapies,
communication with the oncologist, proper psychological evaluation, and appropriate trialing technique, clinicians can effectively optimize the use of IT therapy
for cancer pain. The panel advocates a much wider application of IT therapy to provide meaningful analgesia
for patients with cancer pain including those at the end
of life.

13.0 Clinical Practice Pearls
Educate our oncology colleagues at any given opportunity about this often overlooked, evidence-based,
effective treatment for refractory cancer pain.
Work closely with the patient’s oncologist, to ensure seamless integration of implantation of a drug
delivery system while avoiding significant interruption
of oncologic treatment protocols. Collaborate to work
between nadirs in neutrophil and platelet counts to
minimize the risk of surgical complications.
Although advanced cancer patients have many comorbidities including active infection, these issues need
not rule out IT therapy provided they are appropriately
managed pre- and post-implantation as dictated by
disease-specific guidelines.
Before implanting a pump, the patient’s ability to
comply with medication refill schedules—whether due
to geographic limitations and limited ability to travel,
or limited financial resources—must be considered.
End-of-life patients may merit consideration of a 40 mL
pump and a highly concentrated refill prior to hospice
enrollment to diminish the likelihood of needing a refill
for many months.
The panel members are referred many end-of-life
patients who are caught in an irreversible downward
spiral of symptoms and illness trajectory. The panel urges that referral for consideration of IT device implantation be made before the patient is in the downward
illness trajectory spiral to avoid needless suffering.
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