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ABSTRACT

Background: Intrathecal therapy, involving the direct administration of medications into the spinal canal, presents 
a targeted approach for managing diverse medical conditions, particularly cancer-related pain and neurological 
disorders. This review explores the historical evolution, rationale and efficacy of intrathecal therapy across various 
medical contexts and cancer pain.

Objectives: Beginning with a definition and mechanistic overview, the review demonstrates the localized drug 
delivery advantages of intrathecal therapy. It traces the historical trajectory, from early use of intrathecal morphine 
and baclofen to contemporary intrathecal drug delivery systems, highlighting the foundational studies that propelled 
its development. Central to the review is the examination of intrathecal therapy’s role in cancer pain management. 
Emphasizing the multidimensional impact of cancer-related pain, the review evaluates evidence supporting the 
superiority of intrathecal opioids and non-opioids over conventional delivery methods. Despite its proven efficacy, 
barriers to wider acceptance and utilization in refractory cancer pain management are discussed.

Methods: We present a series of case studies showcasing the clinical utility and therapeutic efficacy of IDDS in 
managing complex cancer-related pain. Each case highlights the role of intrathecal therapy in optimizing pain 
management, improving functionality and enhancing quality of life. 

Results: All patients experienced meaningful pain relief and enhanced quality of life with intrathecal therapy. 
Common adverse effects, including pruritus and nausea, were managed effectively through dose adjustments and 
adjunctive treatments. The interventions also reduced hospital admissions, allowing patients to spend more time in 
community settings.

Conclusion: Intrathecal analgesia offers a valuable alternative for patients with refractory cancer pain, addressing 
the limitations of systemic therapies. Tailored intrathecal interventions, supported by multidisciplinary care, can 
achieve optimal pain control, improve functionality and enhance patient comfort in advanced disease stages.

Keywords: Intrathecal therapy; Cancer pain management; Interventional pain management; Drug delivery; 
Analgesia

INTRODUCTION

Intrathecal therapy refers to the administration of medications 
directly into the intrathecal space, which is the space surrounding 
the spinal cord and filled with Cerebrospinal Fluid (CSF). This 
route of drug delivery allows for targeted and localized treatment 
of various conditions, including pain management, spasticity and 
certain neurological disorders [1]. Intrathecal therapy is commonly 
used for the long-term management of intractable cancer and 

non-cancer pain, as well as spasticity. It is considered when 
other treatment options, such as oral medications or spinal cord 
stimulation, have failed to provide adequate relief [2].

Intrathecal therapy, specifically Intrathecal Drug Delivery (ITDD) 
involves the administration of analgesic drugs directly into the 
intrathecal space, providing superior pain relief with smaller doses 
of analgesics compared to other routes of administration. ITDD 
has been used for over 100 years; with newer technology using 
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reservoirs to deliver medication [3]. Opiates such as morphine, 
dilaudid fentanyl and sufentanil are commonly administered via 
ITDD for cancer-related and non-malignant pain. Studies have 
shown that ITDD can significantly improve the quality of life for 
patients with chronic and cancer pain [4]. In a study evaluating 
the outcome of intrathecal opioids in chronic non-cancer pain, 
patients who received intrathecal opioid therapy reported global 
pain relief and improved physical activity [5]. Another study 
comparing intrathecal morphine administration with oral or 
transdermal treatment found better pain control and fewer side 
effects with intrathecal opioids. 

Intrathecal ziconotide, a non-opioid analgesic, has also been 
investigated as a treatment option for refractory chronic pain. 
The efficacy of intrathecal ziconotide for severe chronic refractory 
non-cancer pain was demonstrated in placebo-controlled trials 
[6]. Intrathecal therapy is not limited to pain management. It can 
also be used in the treatment of certain neurological disorders. 
For example, in the management of Chediak-Higashi syndrome, 
intrathecal therapy with methotrexate and prednisone is 
recommended for patients with evidence of central nervous system 
disease progression (Figure 1) [7].

Figure 1: The image visually represents ITDD’s workings, exemplifying 
its technology. The Intrathecal Drug Delivery Device (ITDD) design 
incorporates three sealed chambers to ensure precise and reliable 
medication delivery. Within this system, one chamber houses the 
electronic module and battery, while another contains a peristaltic 
pump coupled with a drug reservoir. The third chamber is filled with 
inert gas, which applies pressure essential for propelling the medication 
into the peristaltic pump. Medication is carefully injected through 
the designated reservoir fill port to initiate the filling process and 
subsequently enters the expandable reservoir. With the aid of inert gas 
pressure, the medication traverses through a bacterial-retentive filter 
before reaching the pump chamber. Once within the pump chamber, 
the medication is efficiently propelled out of the device and into 
the catheter for targeted delivery. Integral to the functionality of the 
ITDD is a microprocessor, meticulously controlling the rate at which 
medication is dispensed. 

LITERATURE REVIEW

Prevalence, impact on quality of life and challenges in 
management of cancer-related pain

Cancer pain can have a significant impact on a patient’s performance 
status, mood states and level of hope. Patients with cancer pain 
often report lower levels of performance status and higher levels 
of total mood disturbance compared to cancer patients without 
pain. The multidimensional nature of the cancer pain experience 
is supported by the findings of a study that investigated the impact 
of cancer pain on patient’s performance status, emotional state and 
level of hope [8]. Studies have shown that more than 50% of cancer 
patients in the United States of America experience pain, with pain 
being most prevalent among patients with a high disease burden 
[9]. 

The prevalence of cancer-related pain is high and it is considered 
a top priority in comprehensive cancer care. To address these 
challenges, various guidelines and standards have been developed 
for the management of cancer-related pain. European Society for 
Medical Oncology (ESMO) Clinical Practice Guidelines is an 
essential resource for healthcare professionals in oncology. These 
guidelines provide evidence-based recommendations for the 
diagnosis, treatment and follow-up of various cancer types [10,11]. 
The European Pain Federation (EFIC) task force on cancer pain 
has also developed standards for cancer-related pain management 
across Europe. These guidelines and standards aim to reduce pain 
and its impact on daily living through tailored treatment and 
increase patient’s self-management ability [12]. 

There are barriers that compromise pain management effectiveness 
in cancer pain patients, such as poor pain communication, fear 
of addiction and tolerance, fear of drug side effects, anxiety, 
depression and socio-demographic factors. These barriers 
significantly compromise pain management effectiveness and affect 
cancer patient’s quality of life [13]. Self-management of cancer 
pain is a vital aspect of pain management. It involves patients 
making decisions to manage their pain. It also involves enhancing 
their self-efficacy by solving pain problems and incorporating 
pain-relieving strategies into daily life through interactions with 
healthcare professionals. Self-management of cancer pain includes 
interaction with healthcare professionals, decision-making in pain 
management, a process for solving pain-related problems, self-
efficacy and incorporating strategies for pain relief into daily life 
[14]. 

Pain assessment should be based on patient-reported outcomes, 
as this is considered standard practice when assessing cancer-
related pain management outcomes [15]. Healthcare professional’s 
perspectives show knowledge gaps and impediments to successful 
cancer pain management. Nurses and oncology professionals 
plays an important role in managing cancer pain. However, their 
knowledge, perceived barriers and practices regarding cancer pain 
management need improvement [16]. There is a need for ongoing 
education and training for healthcare professionals to undertake 
basic pain assessment, initiate basic pain management and correctly 
refer for more specialist support [17]. 

Rationale for intrathecal therapy in cancer pain 
management 

The use of intrathecal drug delivery for cancer pain management 
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reabsorption. Additionally, Magnetic Resonance Imaging (MRI) 
imaging of intrathecally-administered contrast agents has shown 
that CSF flows along pathways resembling the glymphatic system, 
which is involved in waste clearance in the brain. These findings 
highlight the dynamic nature of CSF flow within the intrathecal 
space and its interaction with the brain parenchyma [32,33]. 

Intrathecal administration is commonly used in various medical 
procedures, such as myelography and drug delivery. Myelography 
involves the intrathecal injection of contrast agents to visualize the 
intradural/subarachnoid space and detect epidural metastases [34]. 
Intrathecal drug delivery is utilized for pain management, anesthesia 
and therapeutic interventions. For example, in the context of 
cesarean delivery, the spread of intrathecal local anesthetic can 
be influenced by the volume of the epidural space. This is due 
to the constriction of epidural veins. Understanding the anatomy 
of the intrathecal space is essential for optimizing drug delivery 
and achieving desired therapeutic outcomes [35]. Ultrasound-
guided procedures have limitations in visualizing the real-time 
propagation of injectables in the epidural or intrathecal space 
due to limited resolution at deep levels and near bony surfaces. 
However, advancements in ultrasound technology may overcome 
these limitations and enhance intrathecal space visualization 
during procedures [36]. 

Intrathecal access is essential for the administration of continuous 
intrathecal drug delivery systems, such as baclofen pumps for 
spasticity management [37]. The implantation of a catheter in the 
intrathecal space allows for the continuous delivery of drugs directly 
to the central nervous system, bypassing systemic circulation [38]. 
The anatomy and physiology of the intrathecal space are complex 
and dynamic. It plays a significant role in CSF circulation, waste 
clearance and drug delivery. Understanding the complications of 
the intrathecal space is essential for optimizing medical procedures 
and achieving desired therapeutic outcomes.

Pharmacokinetics and pharmacodynamics of drugs 
delivered intrathecally 

The pharmacokinetics of drugs delivered intrathecally involves 
the absorption, distribution, metabolism and elimination of 
drugs within the CSF and the Central Nervous System (CNS). 
When drugs are administered intrathecally, they penetrate the 
brain parenchyma and exert therapeutic effects. However, the 
penetration of drugs into the brain parenchyma can be influenced 
by various factors, including the Blood-Brain Barrier (BBB) and 
efflux transporters. Efflux transporters, such as ATP-Binding 
Cassette (ABC) transporters, can actively pump drugs out of the 
brain, limiting their distribution [39]. 

Pharmacodynamics of drugs delivered intrathecally involves 
the interaction of drugs with their target receptors in the CNS. 
For example, opioids such as morphine, dilaudid, fentanyl and 
sufentanil are commonly administered intrathecally for cancer-
related and non-malignant pain. These opioids exert their analgesic 
effects by binding to opioid receptors in the spinal cord, inhibiting 
pain signal transmission [4]. The BBB acts as a protective barrier 
that restricts the entry of certain substances from the blood into 
the brain and other drugs, such as protein therapeutics, can also 
be delivered intrathecally to target specific receptors or pathways 
in the CNS [40]. 

Mechanisms underlying pain relief 

dates back several decades. Early studies described the use of 
intrathecal morphine for cancer pain analgesia and subsequent 
research examined the application of intrathecal analgesia for 
specific types of cancer pain, such as pancreatic cancer pain. These 
studies laid the foundation for the development and advancement 
of intrathecal drug delivery systems for cancer pain management 
[18]. Several studies have demonstrated the effectiveness of ITDD in 
providing pain relief for cancer patients. A randomized controlled 
trial found that intrathecal ziconotide relieved pain in patients with 
cancer or Acquired Immunodeficiency Syndrome (AIDS) over a 
short follow-up period. 

Another study showed that intrathecal drug delivery alleviated 
cancer pain in patients whose standard analgesic measures failed 
[19,20]. Intrathecal morphine infusion therapy has been found 
to be effective in managing refractory cancer pain without serious 
complications. Additionally, intrathecal morphine infusion therapy 
has been shown to provide effective cancer pain management in 
Chinese patients [21]. Intrathecal drug delivery is increasingly 
used in cancer pain management. It has been advocated for wider 
application in cancer pain patients [22]. 

A Cochrane review published in 2005 included a randomized 
controlled trial comparing intrathecal morphine with conventional 
delivery of morphine in patients with cancer pain. The study 
concluded that ITDD was more effective in controlling pain 
and reducing adverse effects compared to conventional delivery 
methods [23]. One study evaluated the outcome of intrathecal 
opioids in 88 patients with chronic non-cancer pain and found 
that intrathecal opioid therapy provided global pain relief and 
improved physical activity.

Earlier methods and medications used 

One of the earliest intrathecal medications is baclofen, a muscle 
relaxant. In 1991, intrathecal baclofen was first used in children 
with spastic cerebral palsy. Baclofen remains a mainstay of 
intrathecal therapy for spasticity and is FDA-approved for this 
indication [24]. Another commonly used intrathecal medication is 
morphine, an opioid analgesic. Morphine is the most commonly 
used intrathecal opioid and evidence suggests that the formation of 
granulomatous masses is related to higher doses [25]. In addition 
to baclofen and morphine, other medications have been used for 
intrathecal therapy. Ziconotide, an omega-conotoxin, is a non-
opioid analgesic that has been studied for intrathecal use in the 
treatment of severe chronic pain [26]. Rituximab, a monoclonal 
antibody, has been used for intrathecal therapy in patients with 
Central Nervous System (CNS) disease failing to respond to 
intrathecal chemotherapy [27]. Methotrexate, either alone or 
in combination with other drugs, has been used for intrathecal 
therapy in the prevention of CNS leukemia [28,29]. Gabapentin, 
an anticonvulsant, has also been studied for its potential use in 
intrathecal pain management [30,31]. 

Anatomy and physiology of the intrathecal space 

The intrathecal space is a significant central nervous system 
component, playing a vital role in various physiological processes. 
Contrast-enhanced Magnetic Resonance Imaging (MRI) studies 
have revealed that Cerebrospinal Fluid (CSF) recirculates through 
the brain parenchyma along paravascular spaces and exchanges 
with Interstitial Fluid (ISF). This process, known as CSF-ISF 
exchange, challenges the traditional model of CSF secretion and 
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patients with difficult-to-control cancer pain, leading to sustained 
reductions in pain severity scores over a 6-month period [55]. The 
use of intrathecal therapy has expanded beyond cancer patients to 
chronic pain conditions. However, support for intrathecal drug 
administration is stronger for managing cancer pain than for non-
cancer pain [56]. It is known that intrathecal drug delivery systems 
can offer both survival benefits and pain reduction in patients with 
advanced cancer [57]. Intrathecal therapy has an established role in 
the management of refractory cancer pain [58]. 

Intrathecal therapy has advantages over systemic pharmacotherapy 
for cancer-related pain. By delivering opioids and other 
agents directly to the central nervous system, intrathecal drug 
administration can offer superior pain relief with less toxicity at 
a fraction of the systemic dose [59]. It provides pain relief with 
reduced systemic concerns, which is particularly important 
in patients with cancer-related pain who may already receive 
multiple systemic medications [60]. Intrathecal therapy is generally 
considered when other forms of pain management, such as oral or 
transdermal analgesics, provide insufficient pain relief or produce 
unacceptable side effects. It is important for patients to undergo 
multidisciplinary evaluation and drug trailing before considering 
intrathecal pump implantation. 

Morphine and ziconotide are commonly used drugs for intrathecal 
analgesia in cancer patients [61]. Studies have shown that intrathecal 
morphine infusion therapy is effective in providing pain relief for 
cancer patients without causing serious complications. The median 
interval required to achieve cost equivalence for Intrathecal 
Morphine Infusion Therapy Pump Placement (IMITPP) was found 
to be 11.44 months, with shorter intervals observed for patients 
receiving very high doses or high doses of systemic opioids prior to 
IMITPP [21]. 

Drugs and medications 

The drugs used in intrathecal drug delivery systems can vary 
depending on the specific condition being treated. For the 
treatment of bacterial and fungal infections in the central nervous 
system, intrathecal antibiotics such as aminoglycosides, colistin, 
daptomycin, tigecycline and vancomycin are commonly used. These 
antibiotics are essential for effective intrathecal therapy against 
bacterial and fungal infections [62]. Intrathecal opioid therapy is 
widely used for cancer-related and non-malignant pain. Opiates 
such as morphine, hydromorphone, fentanyl and sufentanil are 
commonly administered via intrathecal drug delivery systems 
for pain relief. These opioids have been shown to be effective in 
providing analgesia for various types of pain. 

In addition to opioids, other medications commonly administered 
intrathecally include baclofen, a muscle relaxant used for 
spasticity treatment, local anesthetics for pain relief and adjuvant 
medications to enhance the effects of opioids and other analgesics. 
These medications are often used in combination to provide 
comprehensive pain management [63]. Ziconotide, a non-opioid 
analgesic, is another drug that can be administered intrathecally 
for chronic pain. It is a calcium channel blocker that acts on 
N-type calcium channels in the spinal cord to inhibit pain 
neurotransmitter release. Ziconotide has been shown to be effective 
in the management of severe chronic pain, particularly in patients 
unresponsive to other treatments [64]. 

Intrathecal gene therapy is an emerging field that holds promise 
for the treatment of various pain conditions. For example, 

Pain relief with intrathecal therapy is multifactorial. One of the 
main mechanisms is the activation of opioid receptors in the 
spinal cord. Opioid drugs, such as morphine and sufentanil, 
are commonly used in intrathecal therapy. They bind to opioid 
receptors in the dorsal horn of the spinal cord, inhibiting pain 
signals transmission. The efficacy of intrathecal drug delivery has 
been extensively studied in patients with various types of pain, 
including cancer pain and neuropathic pain [41]. The activation 
of opioid receptors also leads to the release of endogenous opioids, 
such as endorphins, which further contribute to pain relief [42]. 
In addition to opioid receptors, other receptors in the spinal cord 
modulate pain. For example, the activation of GABA-A receptors 
by drugs like baclofen can inhibit pain signals [43]. The release of 
oxytocin in the spinal cord has also been implicated in pain relief, 
as it activates GABAergic inhibitory pathways [44]. The use of 
intrathecal therapy allows for the delivery of analgesic drugs directly 
to the site of pain perception, bypassing the blood-brain barrier 
and minimizing systemic side effects. This targeted approach can 
result in more effective pain relief with smaller doses of medication 
than systemic administration. Intrathecal therapy also provides 
continuous and stable delivery of medication, ensuring consistent 
pain relief [45]. 

It is important to note that the selection of the appropriate 
medication for intrathecal therapy depends on the type of 
pain being treated. Opioid drugs, such as morphine and 
hydromorphone, are commonly used for the management of 
cancer pain and neuropathic pain [46,47]. Other medications, 
such as baclofen and clonidine, may be used for the treatment of 
specific types of pain, such as central pain and neuropathic pain 
[48,49]. The combination of different medications, such as opioids 
and ziconotide, may also be used to enhance pain relief [50,51]. In 
conclusion, the mechanisms underlying pain relief with intrathecal 
therapy involve the activation of opioid receptors, modulation of 
other receptors in the spinal cord and the release of endogenous 
opioids. This approach allows for effective pain relief with smaller 
doses of medication and minimizes systemic side effects. The 
selection of the appropriate medication depends on the type of 
pain being treated. Further research is needed to better understand 
the mechanisms underlying pain relief with intrathecal therapy and 
to optimize its use in clinical practice.

Indications and patient selection 

Patient selection is an essential aspect of intrathecal drug 
therapy. Appropriate patient selection is necessary to ensure the 
effectiveness of the treatment [52]. Guidelines have been published 
to aid in the selection of patients for intrathecal drug therapy. 
Discontinuation of intrathecal therapy may be undesirable in 
terminally ill cancer patients, as uncontrolled pain is likely to 
result [53]. The main indications for intrathecal drug therapy in 
chronic pain, both benign and cancer-related, include neuropathic 
pain, post herpetic neuralgia, peripheral neuropathy and mixed 
nociceptive-neuropathic pain syndromes [6]. It is also considered 
for the management of refractory cancer pain that has failed to 
respond to treatment with the World Health Organization (WHO) 
pain ladder [21].

Intrathecal drug therapy is generally considered for patients with 
non-neuropathic pain or widespread cancer pain, such as bone 
pain, axial spine pain and visceral pain. It may be an alternative 
to spinal cord stimulation for select patients [54]. Intrathecal drug 
delivery systems have been shown to provide effective pain relief for 



5

Mohabbati V, et al. 

J Pain Manage Med, Vol.11 Iss.1 No:1000306

Bhatia et al. conducted a review on intrathecal drug delivery 
systems for cancer pain. The review emphasizes the importance 
of individualized dosing and titration to achieve optimal pain 
control [4]. Several studies reported that individualized dosing 
and careful titration are necessary for optimal pain relief and 
spasticity control in patients receiving intrathecal injections and 
continuous infusions of morphine and baclofen, respectively [72-
74]. In summary, the dosages, titration and considerations for 
continuous infusion for intrathecal pump in cancer patients require 
individualized approaches to achieve optimal pain control while 
minimizing adverse effects. Studies on intrathecal opioid therapy, 
intrathecal baclofen infusion and intrathecal drug delivery systems 
provide valuable insights into the dosing and titration strategies for 
managing cancer pain and spasticity. Individualized dosing, careful 
titration and infection prevention are significant considerations in 
the management of intrathecal pump therapy.

Surgical considerations and post-operative management 

Implantation of an intrathecal drug delivery system involves several 
surgical considerations and requires post-operative management to 
ensure optimal outcomes. When implanting an intrathecal drug 
delivery system, it is imperative to consider the individual patient's 
pathology and the specific variables involved. The procedure 
outcomes can vary depending on these factors. Successful 
outcomes of intrathecal drug delivery systems depend on factors 
such as disseminated pain, pharmacokinetics, lipid solubility 
and catheter tip positioning. These factors vary among patients 
with different pathologies. Therefore, it is important to have a 
comprehensive understanding of the patient's condition and tailor 
the implantation technique accordingly [75]. 

There are different techniques for implanting intrathecal drug 
delivery systems. The choice of technique depends on various 
factors, such as the patient's anatomy, the type of medication 
being delivered and the desired outcomes. Continuous infusion 
techniques and intrathecal boluses are two commonly used 
methods for evaluating the effectiveness of the drug delivery system 
prior to implantation. These techniques allow for the assessment 
of the patient’s response to the medication and help determine 
the appropriate dosage and delivery method. Post-operative 
management plays an essential role in intrathecal drug delivery. 
Close monitoring of the patient's pain levels and response to 
medication is essential for optimal pain relief. Regular follow-up 
visits are necessary to assess the effectiveness of the drug delivery 
system and make any necessary adjustments to the medication 
dosage or delivery method [76].

During the implantation procedure, it is imperative to ensure 
proper placement of the catheter and pump. This will optimize 
drug delivery and minimize complications risk. The Polyanalgesic 
Consensus Conference (PACC) provides recommendations for 
improving intrathecal drug delivery safety and reducing risks. 
These guidelines emphasize the importance of proper surgical 
technique, including accurate catheter placement and secure 
pump fixation. The choice of implantation technique should be 
tailored to the individual patient’s pathology. Close monitoring 
is necessary to ensure optimal pain relief and minimize 
complications. The PACC provides guidelines for improving 
the safety and efficacy of intrathecal drug delivery. Further 
research is needed to elucidate best practices for implantation 
and utilization (Figure 2) [77]. 

intrathecal administration of adenoviral or adeno-associated viral 
vectors containing cDNA encoding Interleukin-10 (IL-10) has been 
shown to prevent and/or reverse mechanical allodynia induced by 
intrathecal administration of paclitaxel, an antineoplastic agent. 
This suggests that gene therapy targeting specific pain pathways in 
the spinal cord may provide a novel approach to pain management 
[65]. Local anesthetics, such as bupivacaine and ropivacaine, are 
commonly used for intrathecal administration and in intrathecal 
pumps for various medical procedures. Intrathecal administration 
involves the injection of medications directly into the spinal canal, 
providing localized anesthesia and pain relief. The addition of 
intrathecal opioids, such as fentanyl, to anesthetics has been shown 
to potentiate the effect of spinal anesthesia for intra-abdominal 
surgeries [66]. 

The use of intrathecal local anesthetics in combination with 
other drugs, such as opioids and adjuvants, has been shown to 
improve the quality and duration of sensory blockade. This has 
been shown to prolong postoperative analgesia. However, it is 
essential to consider the potential side effects and interactions 
of these combinations [67]. Studies have investigated the use of 
different combinations, including bupivacaine with fentanyl, 
dexmedetomidine, magnesium sulfate and clonidine [68,69].

Dosages, titration and considerations for continuous 
infusion 

Dosages, titration and considerations for continuous infusion for 
intrathecal pump in cancer patients are important factors to ensure 
effective pain management and minimize adverse effects. Several 
studies provide insights into these aspects of intrathecal pump 
therapy. One study by Winkelmüller examined the long-term 
effects of continuous intrathecal opioid therapy in 120 patients 
with chronic, non-malignant pain syndromes. The study found 
that individualized dosages were necessary to achieve optimal pain 
relief while minimizing side effects. The mean morphine dosage 
initially administered was 2.7 mg/day, increasing to 4.7 mg/day 
after an average of 3.4 years; 64.3% of patients had a constant 
dosage, while 35.7% required an increase to more than 6 mg/day; 
tolerance developed in seven cases, with four patients managing it 
through "drug holidays" and three requiring pump system removal 
[70].

Another study by Lin et al. compared Intravenous Patient-
Controlled Analgesia (IPCA) with continuous infusion plus rescue 
dose or bolus-only dose to conventional oral extended-release 
morphine for maintaining analgesia in patients with severe cancer 
pain [69]. The study found that individualized titration of opioid 
doses was necessary to achieve adequate pain control. Patients 
with persistent severe cancer pain were randomly assigned to three 
treatment arms: IPCA hydromorphone with a bolus-only dose, 
IPCA hydromorphone with continuous infusion and oral extended-
release morphine. Arm B (oral morphine maintenance) resulted 
in higher pain scores and lower patient satisfaction compared to 
arms A1 and A2 (IPCA hydromorphone). IPCA hydromorphone 
without continuous infusion may require less opioid consumption 
and effectively control severe cancer pain after successful titration. 
Patients in the IPCA groups had better pain control and lower 
opioid consumption compared to the oral morphine group. IPCA 
hydromorphone without continuous infusion may be a more efficient 
option for pain management in severe cancer patients and no severe 
adverse events were reported in any of the treatment arms [71]. 
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therapy, the analysis focused on papers included in the systematic 
review that assessed the effectiveness and safety of intrathecal drug 
delivery systems for cancer pain management. The analysis of 21 
studies showed a lack of proper assessment before implantation. 
This included optimistic interpretation of outcomes, poor 
consideration of complications and inclusion of patients with 
short survival. In this critical review, the indication of intrathecal 
therapy for patients unresponsive to multiple therapies has 
been disregarded, potentially discouraging its use in a selective 
population. These findings highlight the need for a more moderate 
palliative care approach, considering patient survival and opioid 
expertise before recommending spinal therapy [82]. In addition to 
systematic reviews and cohort studies, there are case reports and 
case series. These reports provide information into intrathecal 
therapy for cancer-related pain. For example, Tashiro et al. reported 
a case of successful intrathecal neurolytic block for cancer pain in a 
10-year-old child. The case report demonstrated the effectiveness of 
intrathecal neurolytic block in neuropathic cancer pain [80]. 

An observational study evaluated the effects of an intrathecal drug 
delivery system connected to a subcutaneous port on pain, mood 
and quality of life in end-stage cancer patients. The study found 
that intrathecal combination therapy delivered by an intrathecal 
drug delivery system with a subcutaneous port could effectively 
control cancer-related symptoms, including pain, depression, 
anxiety and sleep disturbance [83,84]. Intrathecal therapy can be 
delivered using different medications, including opioids and other 
analgesics. Morphine administered intrathecally has been shown 
to be effective in treating postoperative pain following large joint 
arthroplasties. This study compared the effectiveness of intrathecal 
morphine (ITM) and single-shot femoral nerve block (SSFNB) in 
managing postoperative pain after knee replacement surgery. The 
total morphine dose and pain management effectiveness were 
similar in both groups. However, patients treated with SSFNB had 
a lower incidence of nausea and pruritus. Intrathecal morphine 
is effective for pain management after knee replacement surgery. 
However, it has a higher risk of side effects such as nausea and 
pruritus than a femoral nerve block [85].

Cost-effectiveness and implications for healthcare systems 

In terms of cost-effectiveness, intrathecal therapy has been 
shown to be a cost-effective method for treating chronic non-
malignant pain caused by failed back syndrome [4]. However, more 
research is needed to evaluate the cost-effectiveness of Intrathecal 

Maintenance and refilling protocols 

Maintenance and refilling protocols are essential for IDD system’s 
success and safety. The Polyanalgesic Consensus Conference 
(PACC) provides recommendations for improving safety and 
mitigating IDD risks. Routine inpatient monitoring after 
initiation of IDD therapy, catheter revision, or re-initiation of 
therapy is recommended to reduce the risk of mortality and other 
complications. Additionally, guidelines are provided for reducing 
morbidity and mortality in IDD [78]. There are various techniques 
and technologies that can aid in IDD system maintenance and 
refilling. For example, fluoroscopy and ultrasound can help identify 
the reservoir fill port for refilling. This study aimed to assess the 
accuracy of manually identifying the Reservoir Fill Port (RFP) for 
Intrathecal Drug Delivery Systems (IDDSs) with a raised RFP and 
compare it to previous data on IDDSs with a recessed RFP. The 
results showed that the identification accuracy of the raised RFP 
was lower than the clinically relevant difference in almost half of the 
instances. In addition, the number of attempts and procedural time 
were correlated with needle deviation [79,80]. Various techniques 
and technologies, such as fluoroscopy, ultrasound and virtual 
reality, can aid in the maintenance and refilling of IDD systems. 
However, it is important to be aware of potential complications and 
to implement strategies to minimize their risk.

Efficacy and outcomes 

One systematic review and meta-analysis by Perruchoud et al. in 
2023 evaluated cancer-related pain management with intrathecal 
drug delivery. The study included clinical studies that assessed 
intrathecal drug delivery systems for cancer pain. The authors 
found that intrathecal drug delivery was effective in pain relief for 
cancer patients. They also reported that morphine was the most 
commonly used drug in intrathecal drug delivery systems for cancer 
pain management [77]. Another systematic review and meta-analysis 
in 2023 by Duarte et al [78]. Focused on the effectiveness and safety 
of intrathecal drug delivery systems for cancer pain management. 
The study included clinical studies that evaluated intrathecal drug 
delivery systems in cancer patients. The authors concluded that 
intrathecal drug delivery systems were effective at reducing pain 
intensity and improving quality of life in cancer patients. They also 
reported that intrathecal drug delivery systems were generally safe, 
with a low incidence of adverse events [81]. 

In a critical review of refractory cancer pain and intrathecal 

Figure 2: Plain radiographs of the lumbar spine illustrate the challenging visibility of the small-diameter catheter pump. Note: (A) This is particularly 
relevant in patients undergoing intrathecal drug delivery utilizing an implantable pump device; (B) An X-ray image reveals the presence of an intrathecal 
pump delivering Morphine, underscoring the significance of radiographic assessment in monitoring the efficacy and positioning of such devices in 
clinical practice.
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morphine. These studies have reported that the most common side 
effects of intrathecal opioids include nausea, vomiting, pruritus 
(itching), urinary retention and respiratory depression [91,92]. 
However, it is important to note that the incidence and severity of 
these side effects can vary depending on the specific medication, 
dose and patient population. 

In a meta-analysis of randomized controlled studies, found that 
intrathecal morphine was associated with a mild increase in side 
effects compared to placebo. However, they also noted that with a 
dose of less than 0.3 mg, there were no more episodes of respiratory 
depression than in placebo patients who received systemic opioid 
analgesia [93]. It is worth mentioning that while intrathecal 
therapy can minimize systemic side effects, it is not without its own 
potential complications. Some of the complications associated with 
intrathecal therapy include infection, catheter-related issues, pump 
malfunction and neurological complications. These complications 
can occur due to various factors, including the invasive nature of 
the procedure and the long-term use of intrathecal devices [94-
97]. The effectiveness of IDDS can be affected by various factors. 
One study found that corrosion of the implanted drug delivery 
system can lead to loss of effectiveness. Corrosion at the pump-
catheter connection site is a rare cause of morphine leakage from 
IDDS implants and if IDDS therapy becomes ineffective, pump 
and catheter malfunction should be investigated, especially with a 
suture-less pump connection [98].

Catheter tip granulomas 

Intrathecal drug delivery is an effective method for treating 
intractable pain, but it can lead to the development of Intrathecal 
Catheter Tip Granuloma (ICTG), particularly in patients receiving 
high doses or concentrations of intrathecal drug infusions; various 
factors contribute to ICTG formation, but no specific patient 
factors have been identified. Catheter tip granulomas are a rare 
but serious complication of intrathecal drug delivery systems, 
which can lead to devastating consequences [99]. Continuous 
intrathecal infusion of opioids for chronic pain and spasticity can 
lead to the formation of inflammatory masses at the catheter tip, 
causing neurological complications. The polyanalgesic consensus 
conference provides recommendations for the prevention, diagnosis 
and management of intrathecal granulomas based on literature 
analysis and clinical experience. It is significant to consider the 
prevention, early detection and successful treatment of intraspinal 
granulomas when offering intrathecal drug therapy to patients with 
chronic intractable pain [100]. The benefits of intrathecal therapy 
must be weighed against the risks of internal pump and catheter 
placement [101]. Catheter tip granulomas are a rare but potentially 
devastating complication of intrathecal drug delivery systems, 
associated with various medications used in intrathecal therapy. 
The formation of these granulomas can lead to symptoms of spinal 
cord compression and reduced therapeutic effects, emphasizing the 
importance of careful monitoring and management of intrathecal 
therapy. Complications such as skin erosion can arise due to the 
use of intrathecal drug delivery systems, leading to the need for 
pump relocation and resolution of associated problems [102].

Intrathecal pump site erosion 

There are potential complications associated with these systems, 
such as skin erosion, which can lead to a loss of effectiveness. There 
have been instances where skin erosion necessitated the relocation 
of the pump to resolve the issue (Figure 3) [103].

Morphine Infusion Therapy via a Percutaneous Port (IMITPP) 
for refractory cancer pain. Intrathecal morphine infusion therapy 
via a percutaneous port has been used widely for its relatively low 
initial cost and has been shown to provide effective cancer pain 
management without causing serious complications. However, there 
is limited knowledge about this therapy and additional research is 
needed to evaluate its efficacy and safety [21]. Intrathecal analgesia 
is increasingly accepted as an alternative to medical management 
for moderate-to-severe cancer pain, with the availability of a wide 
variety of pharmacological agents allowing for individualized 
treatment regimens that provide effective analgesia with potentially 
fewer adverse effects than traditional opioid-based therapies [86]. In 
terms of cost-effectiveness, ITDD has been shown to be most cost-
effective for cancer patients between 3 and 6 months. Although 
the initial cost of ITDD is higher, maintenance costs over time 
are significantly lower than conventional routes of administration. 
Cost analyses have concluded that ITDD is the most cost-effective 
route of opioid administration for patients who require long-term 
management of cancer pain [23]. 

Safety and adverse effects 

Serious complications associated with intrathecal catheters 
used in cancer pain patients are rare and the potential benefits 
of intrathecal catheters likely outweigh the potential for serious 
complications. However, there is a risk of infection associated with 
intrathecal drug delivery systems and the incidence of infectious 
complications varies [87]. However, the overall rate of infectious 
complications following implantation of ITDD systems in cancer 
patients is relatively low. Infections at the implantable pulse 
generator or pump pocket site are the most common infectious 
complications. It is important to carefully monitor and manage 
infectious complications associated with intrathecal drug delivery 
systems, as they can occur [88]. While ITDD systems offer a 
relatively safe and effective mechanism of drug delivery, there 
are still challenges and areas for improvement. Optimization and 
utilization of ITDD techniques still lag behind other modalities for 
pain control. 

Variability in surgical technique, medication usage and education 
may contribute to this lag. Further research is needed to elucidate 
current and best practices for ITDD system trials, implantations 
and utilization [89]. While intrathecal drug delivery systems have 
shown promise in cancer-related pain management, it is important 
to consider potential complications and side effects. Chung reported a 
case of epidural granuloma following intrathecal pump implantation. 
This highlighted the need for careful monitoring and management 
of IDDS patients. However, overall, the literature suggests that IDDS 
is a valuable treatment option for cancer-related pain, with potential 
benefits for patients and healthcare systems [90].

Common side effects: respiratory depression, pruritus and 
urinary retention, etc.,

One of the main advantages of intrathecal therapy is the reduction 
in systemic side effects compared to systemic administration of 
medications. When medications are administered systemically, 
they circulate throughout the body and can cause side effects in 
various organs and systems. However, with intrathecal therapy, 
the medications act locally in the spinal fluid, resulting in a lower 
systemic exposure and a decreased risk of systemic side effects. 
Several studies have investigated the side effects of intrathecal 
therapy, particularly with the use of intrathecal opioids such as 
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of pruritus, but not nausea or vomiting. It is worth noting that the 
side effects of intrathecal morphine may be dose-dependent and 
higher doses may increase the risk of side effects. In some cases, 
the use of a low-dose naloxone infusion has been investigated as a 
potential strategy to reduce the incidence of respiratory depression 
without compromising pain control. However, it is important to 
consider the potential impact of naloxone on pain scores, as one 
study found that maximum pain scores were greater in patients 
who received a low-dose naloxone infusion.

There are indications that intrathecal use of opioids, including 
morphine, may lead to neurotoxicity in both animals and humans. 
Neurotoxicity has been observed in both animals and humans and 
physicians should carefully consider the potential risks and benefits 
of intrathecal drug therapy. 

Recent advances in drug discovery for intrathecal therapy 

Intrathecal drug delivery is increasingly used in cancer pain 
management. It has been associated with improved pain reporting, 
reduced opioid requirements and enhanced pain management 
in patients with refractory cancer pain. Furthermore, intrathecal 
targeted drug delivery techniques, such as gadolinium-based MR 
cisternography, have been developed to evaluate the distribution 
pattern of intrathecal drugs in pain management, specifically for 
orofacial cancer pain. Gadolinium-based MR cisternography is used 
for clinical evaluation of cerebrospinal fluid leaking and intrathecal 
targeted drug delivery. A case study showed successful attenuation 
of severe orofacial pain using prepontine cisternal analgesic agents’ 
administration. A postoperative MRI image revealed that intrathecal 
drugs were distributed around the catheter tip and concentrated on 
the sides of the catheter. Another innovation is the development 
of programmable pumps for intrathecal morphine delivery to the 
cisterna magna. This approach has been shown to be effective in 
treating refractory cancer pain above the middle thoracic vertebrae 
level. By delivering morphine directly to the cisterna magna, this 
system provides targeted pain relief and can be adjusted to meet 
individual patient needs.

DISCUSSION

In addition to its role in pain management, IDDS has also been 
examined for drug delivery to the brain. The Cerebrospinal 
Fluid (CSF) has been identified as a potential route for delivering 
biological therapies to the brain, including antibodies, nucleic acid-
based therapeutics and gene therapy. This approach could have 
implications for brain tumours and other neurological conditions. 

Twiddler's syndrome 

Twiddler's syndrome, a rare but serious complication of 
implanted medical devices, involves the spontaneous or deliberate 
manipulation of the device by the patient, leading to hardware 
malfunction. This syndrome has been reported in various medical 
contexts, including cardiac pacemakers, deep brain stimulation 
devices and spinal cord stimulators. The manipulation of the 
implanted device can result in lead dislodgment, coiling of 
catheters and rotation of the pulse generator, ultimately causing 
device malfunction. It is important for healthcare providers to be 
aware of this syndrome and its potential complications, as early 
recognition and appropriate management are crucial in preventing 
adverse outcomes for patients with implanted medical devices 
(Figure 4).

Figure 4: Twiddler’s syndrome: Risks and recognition in implanted 
medical devices.

Intrathecal drug therapy and respiratory depression for 
cancer pain patient 

One of the main concerns with intrathecal drug therapy, 
particularly when opioids such as morphine are used, is the risk 
of respiratory depression. Respiratory depression is a potentially 
serious side effect of intrathecal morphine administration. Studies 
have reported varying incidence rates of respiratory depression in 
patients receiving intrathecal morphine. However, it is important 
to note that the incidence of respiratory depression may vary 
depending on the dose of intrathecal morphine administered. 
With a dose of less than 0.3 mg, there were no more episodes 
of respiratory depression than in placebo patients who received 
systemic opioid analgesia. 

The incidence of these side effects may also vary depending on the 
dose of intrathecal morphine administered. They reported that a 
higher dose of intrathecal morphine resulted in an increased risk 

Figure 3: Skin erosion in intrathecal drug delivery systems.
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During the consultation, Patient presented with complaints of 
nausea, loss of taste and smell and global pain affecting various 
body parts. Notably, the patient had been given a prognosis of 3-4 
months to live and internal bleeding in the sinuses was identified.  
Given the patient's extensive medical history and complex pain 
presentation, a syringe driver pump delivering Hydromorphone 
and Haloperidol was initiated. Further, considering the patient’s 
Intra-Thecal Pump (ITP) candidacy, a detailed discussion regarding 
the procedure, associated risks and consent took place. The patient 
was advised to discontinue Eliquis 3-4 days before the scheduled 
procedure. The reservoir volume was 40.0 mL and the low 
reservoir alarm was set at 2.0 mL.  The primary drug administered 
was Hydromorphone (1,000.0 mcg/mL), with secondary drugs 
including Ropivacaine (2,500.0 mcg/mL) and Clonidine (75.0 
mcg/mL). The infusion was set to a minimum rate (6 mcL/day) 
and specific infusion details were provided based on a 24-hour 
schedule.

The patient reported notable improvements, including reduced pain 
levels, enhanced activity participation and successful adjustments 
to the intrathecal pump settings. The patient’s intrathecal pump 
dose was increased to 400 mcg and myPTM™ settings were 
adjusted for optimal pain control. Detailed nurse consultations, 
highlighted adjustments in continuous Hydromorphone dosage, 
myPTM™ setup, management of side effects and wound care. 
Patient reported improved pain, especially in the neck and bowel 
movements. However, he still experienced left-sided pain and 
occasional severe pain leading to nausea. The therapeutic block 
showed positive outcomes, allowing consideration for an RFA 
procedure. The intrathecal pump dose was increased to 600 mcg 
per 24 hours, with adjustments to MyPTM boluses. A nurse 
consultation highlighted Patient's positive response to the increased 
dose. The intrathecal pump was refilled and the background dose 
was further increased to 700 mcg/24hr. MyPTM remained at 30 
mcg with a maximum of 7 doses per 24 hours. This case report 
highlights the intricate pain management required for a patient 
with metastatic melanoma, CIDP and various comorbidities. 
The utilization of a syringe driver pump and consideration of an 
intra-thecal pump exemplify the complexity of palliative care in 
such cases. Close collaboration between healthcare providers are 
necessary for ensuring comprehensive and patient-centered care. 
This case illustrates the successful utilization of the SynchroMed™ 
II intrathecal pump in managing chronic pain. The meticulous 
adjustment of settings, thorough clinical consultations and positive 
patient outcomes highlight the significance of intrathecal pumps in 
optimizing pain management and improving the overall quality of 
life for patients with chronic pain conditions. 

During treatment session, Patient reported a new-onset severe 
pain in the right parieto-temporal region of his head. The pain, 
diagnosed as arthritis in the C1/2 joint, was not responding to 
the current treatment. The patient continued to participate in 
golf and a therapeutic block of C1/C2 with Lignocaine was 
performed. The successful block paved the way for potential 
Radiofrequency Ablation (RFA) of C0/1 and C1/2 joints for 
longer therapeutic relief. The integration of diagnostic blocks, 
therapeutic interventions and meticulous dose adjustments using 
the SynchroMed™ II intrathecal pump has contributed to significant 
improvements in pain control and overall quality of life for Mr. Patient. 
The collaborative efforts among clinicians and the utilization of 
advanced pain management techniques showcase the effectiveness of a 
multimodal approach in addressing complex pain scenarios.

There is evidence to suggest that IDDS can impact the place of care 
for patients with cancer-related pain. A service evaluation study 
found that IDDS allowed patients to spend more time in community 
settings, reducing hospital admissions. This finding highlights the 
potential of IDDS to improve patient access to care by enabling 
treatment in a more convenient and comfortable environment. 
Patients with advanced cancer who received intrathecal analgesia 
had more time in the community and lower morphine doses at 
the end of life compared to those receiving medical management, 
suggesting that the initial inpatient investment may be beneficial.

Case study 1: Complex pain management in a patient 
with metastatic melanoma and Chronic Inflammatory 
Demyelinating Polyneuropathy (CIDP) with intrathecal 
pump

This case report details the comprehensive palliative care provided 
to patient, a 72-year-old male with metastatic melanoma, CIDP 
and complex neuropathic and chest pain. The patient underwent 
a thorough medical history review, revealing an extensive list of 
comorbidities and medications. Pain management included the 
use of a syringe driver pump delivering Hydromorphone and 
Haloperidol. The report also discusses the patient's candidacy for an 
Intra-Thecal Pump (ITP) implant, emphasizing the need for careful 
consideration of risks in light of the complex medical background. 
This case report examines into the difficult management of chronic 
pain in a patient utilizing the SynchroMed™ II intrathecal pump. 
The report details the patient's device information, reservoir 
status, drug settings, infusion details, myPTM™ (Personal Therapy 
Manager) setup and alarm settings. 

Clinical consultations, including nurse consultations and patient 
reviews, are outlined, highlighting adjustments in medication, 
management of side effects and successful outcomes, such as improved 
pain scores and enhanced quality of life. The report discusses 
adjustments in doses, procedures performed and outcomes during 
several consultations. The patient's history, presenting problems, 
diagnoses, treatments and plans are meticulously documented, 
showcasing the multidisciplinary approach to addressing complex 
pain issues. This case report highlights the comprehensive care 
provided, including diagnostic blocks, therapeutic injections, 
dose adjustments and the collaborative efforts of clinicians. The 
SynchroMed™ II intrathecal pump is a valuable tool in managing 
chronic pain. This case report explores the utilization of this device 
in a patient, presenting device information, treatment settings and 
clinical consultations. 

Male patient presented with multi-site global pain, primarily 
stemming from bilateral arms, legs, neck, groin and severe chest 
pain related to metastatic melanoma and CIDP. The patient's 
complex medical history included autoimmune diseases, Deep 
Vein Thrombosis (DVT) and recent diagnoses such as constipation, 
insomnia and neuropathic pain. The patient’s past medical history 
revealed autoimmune diseases, DVT, metastatic melanoma and 
paraneoplastic syndrome. Documented symptoms included 
constipation, insomnia, nausea, neuropathic pain, diabetes, angina 
and gastro-oesophageal reflux disease. The patient had a history of 
agitation and was under palliative care. The extensive medication 
list included apixaban, betamethasone valerate, coloxyl with senna, 
frusemide, haloperidol, hydromorphone, levothyroxine, lyrica, 
macrogol, nexium, normacol plus, novomix 30 flexpen, nystatin, 
panadol osteo, prednisone, rivotril and spiractin. 
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the patient experienced significant improvement, returning to 
teaching, hiking and even shoveling her driveway. Importantly, 
the patient remained alive and functional one year later. This 
case highlights the successful application of intrathecal morphine 
infusion in a breast cancer patient with spinal metastases, achieving 
substantial pain relief and restoring the patient's ability to engage 
in daily activities. The personalized titration with myPTM played 
a significant role in optimizing the dosage and maintaining the 
patient's quality of life over an extended period. 

CONCLUSION

Intrathecal drug delivery has emerged as a modality in managing 
complex cancer-related pain, offering significant advantages over 
conventional systemic therapies. This review demonstrates the 
clinical efficacy of intrathecal therapy in improving pain control, 
functionality and overall quality of life for patients with refractory 
cancer pain. The localized drug delivery mechanism minimizes 
systemic side effects while providing precise and targeted analgesia. 

The pharmacokinetics and pharmacodynamics of intrathecal drugs, 
such as opioids, ziconotide and baclofen, highlight their ability 
to effectively manage chronic and cancer-related pain through 
the activation of specific receptors in the central nervous system, 
including opioid, GABA-A and oxytocin receptors. The efficacy of 
this method is further enhanced by the use of continuous infusion 
systems that allow for consistent pain relief with lower doses of 
medication compared to systemic administration. Appropriate 
patient selection, guided by established clinical guidelines, is 
essential for the success of intrathecal therapy. It is particularly 
indicated for patients with refractory cancer pain, neuropathic 
pain and other difficult-to-control pain conditions. Intrathecal 
drug delivery systems have proven to provide significant pain relief 
for cancer patients, offering advantages over traditional systemic 
medications by reducing toxicity and improving quality of life. 
Medications used in intrathecal therapy, including opioids, muscle 
relaxants, local anesthetics and emerging options such as gene 
therapy, allow for tailored treatment based on the specific pain type 
and patient needs.

Surgical considerations and post-operative management are 
critical to the success of intrathecal drug delivery systems. The 
implantation procedure requires careful consideration of the 
patient's individual pathology and the selection of the appropriate 
technique, such as continuous infusion or bolus methods. Post-
operative management, including careful monitoring of pain 
relief and medication response, ensures the optimization of 
therapeutic outcomes. Further research into the pharmacokinetics, 
pharmacodynamics and optimization of medication selection 
and dosing will continue to enhance the clinical application 
of intrathecal drug delivery systems in managing chronic and 
refractory pain conditions. Despite its potential, barriers to wider 
adoption, including cost, accessibility and procedural expertise, 
needs to be addressed through multidisciplinary collaboration, 
patient education and policy advocacy. 

Case studies presented in this review demonstrate the versatility 
and therapeutic value of Intrathecal Drug Delivery Systems (IDDS), 
highlighting improved patient outcomes, including reduced opioid 
dependency, enhanced activity levels and a shift toward community-
based care. By integrating advanced technologies and a personalized 
approach, intrathecal therapy has the potential to redefine pain 
management methods, particularly in advanced cancer care. Future 

Case study 2: Intrathecal morphine infusion for 
intractable pain in metastatic colon carcinoma

A 43-year-old female presented with a past history of metastatic colon 
carcinoma and intractable pain. She was referred for a pain pump 
consult while currently managing her pain with Hydromorphone 
4.0mg every 2 hours prn, Diazepam 1.0 mg every 8 hours as needed, 
Fentanyl patch 75 mcg (2 patches every 72 hours) and Naproxen 
550 mg twice daily. The patient’s pain had become refractory to 
the current regimen, necessitating the consideration of continuous 
Intravenous (IV) infusion of Hydromorphone. Her life expectancy 
was estimated to be 6 months to 1 year. To assess the adequacy of 
pain relief, an Intrathecal (IT) trial of morphine (200 mcg) was 
initiated. If the trial proved effective, a permanent IT catheter 
and pump would be placed. The patient experienced greater than 
90% pain relief during the IT Morphine trial. Subsequently, she 
underwent a successful SynchroMed II pump placement one 
week later. With the targeted drug delivery system in place, the 
patient maintained excellent pain relief. Medication titrations 
were performed intermittently, optimizing her pain management. 
Unfortunately, the patient succumbed to her metastatic cancer one 
year later.

In this case, the utilization of intrathecal drug delivery played a major 
role in the treatment algorithm for managing cancer-related pain. 
The successful IT morphine trial and subsequent SynchroMed II 
pump placement provided effective pain relief, allowing the patient 
to maintain a satisfactory quality of life until the progression of 
her metastatic disease. This case underscores the significance of 
individualized pain management strategies, particularly in the 
context of metastatic colon carcinoma with intractable pain. 

Case study 3: Intrathecal morphine infusion for enhanced 
functionality in breast cancer patient with spinal 
metastases

A 52-year-old retired ballerina, previously diagnosed with breast 
cancer, presented with newly diagnosed polyostotic metastases 
involving the spine and pelvis. Despite being extremely independent, 
the patient was limited by severe pain. The initial analgesic regimen 
included a Duragesic patch (75 mcg), oral morphine sulfate 
exceeding 60 mg per day and Oxycodone 20 mg PRN every four 
hours, totaling more than 200 mg morphine equivalent. The 
patient complained of decreased activity, mental clouding and 
constipation. Despite the aggressive analgesic approach, the patient 
continued to report a Visual Analog Scale (VAS) score greater than 
8, increasing Oswestry Disability Index (ODI) and a decreasing 
performance status.

To address the refractory pain, the patient underwent a continuous 
infusion trial. The pain log revealed 100% pain relief for 4 hours 
and effective pain relief for over 10 hours without the need for 
additional pain medications. Consequently, the patient was 
scheduled for an Intrathecal (IT) pump implant. Upon initiation of 
therapy, the patient started with 0.4 mg/day and before discharge, 
the dose was increased to 0.6 mg/day. At the one-week post-op visit, 
the patient was titrated up to 0.7 mg/day using patient-controlled 
analgesia with myPTM (personalized therapy manager). The dose 
included 0.1 mg every 6 hours with 4 boluses available per day.

The patient continued to respond well to the therapy and was 
further titrated up to 1.0 mg/day with 0.2 mg myPTM boluses every 
4 hours, allowing a maximum of 6 boluses per day. Remarkably, 
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research should focus on expanding the evidence base, investigating 
novel drug formulations and addressing implementation challenges 
to maximize the reach and impact of this promising intervention.
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