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Patient Satisfaction Following Intrathecal
Targeted Drug Delivery for Benign Chronic
Pain: Results of a Single-Center Survey Study
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Objectives: Targeted Drug Delivery (TDD) is commonly used for the management of patients with intractable pain. Past stud-
ies have proven efficacy in pain relief and reduction in opioid use and cost-effectiveness in long-term pain management.
There are few studies investigating satisfaction among patients with implanted pain pumps that are managed with targeted
intrathecal medications.

Material and Methods: Patients in a single medical practice implanted with pain pumps for relief of intractable pain were
identified and extracted from the electronic health record (EHR). Six hundred and ten active TDD patients were identified and
an anonymous 18-question survey was administered to determine satisfaction with TDD therapy. During an 18-month period
from May 2018 to August 2019, patients were invited to take a satisfaction survey. Both primary and secondary outcomes
were reported as proportions; P < 0.05 was considered significant.

Results: Four hundred and forty-three patients (74% of the active pump population) completed the survey. The majority of
patients reported improvement in pain, improvement of physical function, improvement in quality of life and reduction in opi-
oid use. Complete discontinuation of oral opioid intake was reported in 38.9% of patients. The majority of patients had a 40 cc
reservoir implanted in an upper buttock pocket site and overall, 91% of patients were happy with pump pocket location.

Conclusion: Intrathecal TDD therapy can relieve pain and improve quality of life in patients with intractable pain and offers a
reasonable alternative to long-term oral or skin patch opioid management. Patients utilizing TDD therapy reported high

degrees of satisfaction.
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INTRODUCTION

Intrathecal targeted drug delivery (TDD) via an implantable
device was first utilized in the early 1980s as a method for
treating intractable pain (1). Since then, many clinical studies have
proven the efficacy of TDD in treating cancer pain and chronic
pain of benign origin (2-10). TDD involves implantation of a pro-
grammable infusion pump and intrathecal catheter in a reversible,
nondestructive procedure and is typically considered as a last
resort option in patients who have failed all conservative treat-
ments (11). Pump medications are “targeted” to the spinal cord
rather than the brain, and block pain at the spinal cord level, thus
keeping the brain free from drug effects. Compared to oral and
transdermal opioid management for chronic pain, intrathecal TDD
shows superior functional improvement and more tolerable side
effects (11,12).

Currently, most studies of TDD focus on clinical improvement
in pain. Commonly used primary outcome measures include
visual analog scales (VAS) and numerical rating scales (NRS)
(13-15). Other outcomes, less frequently assessed, include mea-
surements of quality of life, disability scales, and reduction in use
of oral opioids (16-19). Subjective patient satisfaction with intra-
thecal TDD is described to a lesser extent in most studies (20,21).
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Chronic pain is known to have a negative impact on quality of life
and describing patient satisfaction as a means of evaluating effi-
cacy of intrathecal TDD treatment provides researchers with an
insight into patients’ real world experiences and perceptions (22).

One of the author’s (DS) private practice pain clinic has pro-
vided TDD with implanted pain pumps for the past 25 years and
currently manages a large number of TDD patients. The therapeu-
tic goal with TDD is to move patients from the “fix it" path of
more surgeries and medical interventions to the “quality of life”
path of reduced pain and improved function. We sought to deter-
mine the level of satisfaction with TDD among pump patients in
this practice in order to validate our most common TDD practices.

The Polyanalgesia Consensus Conference statement in 2017
recommends morphine and ziconotide as first line while consider-
ing fentanyl and Marcaine only if first line recommendations fail
(23,24). In our practice, we mostly used fentanyl-bupivacaine
admixtures as well as morphine or hydromorphone instead of
fentanyl depending on the location of pain. The continuous intra-
thecal infusion of fentanyl and bupivacaine with patient-
administered bolus dosing per the Medtronic Patient Therapy
Manager (PTM) was commonly adopted in our practice (25). Most
pumps over the past five years in this practice were implanted
with 40 cc Medtronic Synchromed Il devices (Minneapolis, MN,
USA), and over 80% of pumps were implanted in an upper but-
tock pocket site.

The main goal of this study is to evaluate patient satisfaction
with TDD therapy as used in a busy private practice-pain setting
and the impact of TDD on quality of life for patients suffering with
benign chronic pain.

MATERIALS AND METHODS

Patient Population

At a single pain practice in Minnesota, patients with pain
pumps initially implanted between 1994 and 2018 after psycho-
logical evaluation were identified. Of these patients, 610 were
actively managed with TDD at the time of the survey by a team
of specialized nurses and advanced practice providers headed by
a physician implanter.

Typical TDD patients suffer from complex chronic pain that has
failed previous pain management efforts and these patients are
often referred to our center on high doses of oral or transdermal
opioids. All patients who are considered for TDD must first fail
conservative care, which typically includes medication manage-
ment, physical therapy, psychology-based treatments, and mini-
mally invasive interventional pain procedures. Many TDD patients
have also failed to respond to one or more spinal surgeries. In
addition, most patients who are ultimately implanted with a pain
pump have failed to respond to neurostimulation with epidural
electrodes.

Survey

In order to evaluate the satisfaction of our TDD patients, we
offered an anonymous 18- question survey (Survey Monkey) to
patients with active TDD therapy. We sought feedback on TDD as
a pain management option and overall satisfaction with the
implanted pain  pump using multiple-choice questions
(Supplemental Fig. S1) with a free-text section for additional com-
ments. Patients were asked to complete the survey in clinic using
an iPad. The survey was voluntary and anonymous, and patients
did not receive any compensation for survey completion.

Outcomes

The primary outcomes of this survey were defined as patient
satisfaction across three domains: relief of pain, improvement in
quality of life, and improvement in physical function. Secondary
outcomes evaluated opioid consumption, healthcare utilization,
comfort of the implanted pump, and side effects.

Statistical Analysis

Survey responses were analyzed by investigators not involved
in generation of survey questions. Data regarding the implant
practices (size and location of implanted pump, catheter tip loca-
tion, surgery times, infection rates) were analyzed from our medi-
cal practice electronic health record (NextGen, Irvine, CA, USA) for
years 2018 and 2019 and from our private practice data contained
within the Medtronic Patient Surveillance Registry (PSR) database
(Medtronic) from 2003 to 2018. We report data as a number or
percentage. Nominal data were analyzed using either chi-square
or Fischer's exact test as it statistically fits. P values <0.05 were
considered significant. Statistical tests were performed with the
use of Stata Corp 2016 (Stata: Release 14.2, statistical software;
College Station, TX, USA).

RESULTS

Of the 610 active pump patients in this practice, 443 responded
to the survey (74% response rate). Respondents were aged 28 to
94 years old and 61% were female (Fig. 1). The most common
indication for patients with targeted drug delivery therapy were
post laminectomy syndrome (51.26%), lumbar spondylosis with
radiculopathy (9.55%), lumbar intervertebral disc disorders with
radiculopathy (5.53%), neoplasm related pain (4.52%), and
unspecified abdominal pain (4.04%) (Fig. 2). Of the 166 patients
with comorbidities listed, 46% had hypertension, 44% had BMI
greater than 30 kg/m? 27% had a history of addiction, 19% had
type 2 diabetes and hypertension, 9% had chronic obstructive
pulmonary disease, 8% had type 2 diabetes and 8% had a combi-
nation of multiple comorbidities (Fig. 3).

Improvements in Pain, Physical Function, and Quality of Life

Overall, 94% (398/422) of patients reported improved pain con-
trol following pump implantation with 59% of patients stating
their pump provides good to excellent pain relief (249/422). Six
percent (24/422) of patients reported worsened pain control fol-
lowing pump implantation (Supplemental File, Question 1).

Importantly, 77.6% (318/410) of patients stated they had
improved physical functioning after TDD. Only 3.4% reported
worse functioning after pump implant (14/410). Overall, 86.4%
(357/413) of patients responded that pump implantation
improved their quality of life compared to preimplantation. Only
9/414 (2.18%) reported worsened quality of life following pump
implantation.

Opioid Consumption

In regard to continued oral and transdermal opioid intake,
88.4% of survey responders reported taking less oral opioid medi-
cation than before pump implantation and no pump patients
were taking transdermal or long-acting oral opioids after implant.
Impressively, 38.9% of patients stated they had completely
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Figure 1. Age and gender distribution of patients included in our study. [Color figure can be viewed at wileyonlinelibrary.com]

stopped all opioid intake and solely relied on TDD for pain
control.

Side Effects

Patient-reported side effects were also diminished following
pump implantation. Seventy-two percent reported being more
mentally alert. More than half of the patients reported having no
side effects (57.8%) from TDD and, overall, 93.4% reported no or
manageable side effects. Of those patients with side effects, con-
stipation was the most common (38.11% of 307 respondents)
(Supplemental file). Ten years of PSR data shows that the most

Diagnosis
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common adverse events were untoward drug reactions and that
serious adverse events were rare and usually involved device-
related infections (Figs. 4, 5).

Pump and Catheter Tip Location

Our approach has always been to place the catheter tip at the
site of maximal pain. The relative frequency of catheter tip loca-
tions with spinal levels ranged from C1 for head and face pain
down to T12 for pain in lower extremities (Fig. 6). We have seen
no increased incidence of side effects or complications related to
placement of catheter tips at cervical spinal levels.

Diagnosis Description

M96.1: Postlaminectomy syndrome, not elsewhere classified
M47.26: Other spondylosis with radiculopathy, lumbar region
M51.16: Intervertebral disc disorders w radiculopathy, lumbar region
G89.3: Neoplasm related pain (acute) (chronic)

R10.9: Unspecified abdominal pain

G90.59: Complex regional pain syndrome | of other specified site
G50.1: Atypical facial pain

M47.22: Other spondylosis with radiculopathy, cervical region
M47.24: Other spondylosis with radiculopathy, thoracic region
K86.1: Other chronic pancreatitis

M54.5: Low back pain

B02.22: Postherpetic trigeminal neuralgia

B02.8: Zoster with other complications

G12.21: Amyotrophic lateral sclerosis

G44.321: Chronic post-traumatic headache, intractable

G56.40: Causalgia of upper limb

G57.70: Causalgia of lower limb

G82.21: Paraplegia, complete

M54.2: Cervicalgia

R10.2: Pelvic and perineal pain

$14.109S: Unsp injury at unsp level of cervical spinal cord, sequela

Figure 2. Diagnosis indications for patients with intrathecal pump therapy. [Color figure can be viewed at wileyonlinelibrary.com]
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Figure 3. Distribution of patient comorbidities. [Color figure can be viewed at wileyonlinelibrary.com]
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Figure 4. Distribution of side effect profiles reported from Medtronic Patient Surveillance Registry. [Color figure can be viewed at wileyonlinelibrary.com]
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Figure 5. Serious adverse events reported from Medtronic Patient Surveillance Registry. [Color figure can be viewed at wileyonlinelibrary.com]
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Figure 6. Distribution of location of catheter tips. [Color figure can be viewed at wileyonlinelibrary.com]

Pump discomfort and pocket site pain were additional concerns
we addressed. The pump reservoir was implanted in the upper
buttock in 76.4% (314/411) of patients and in the abdomen in
14.6% (60/411), and a majority of patients had the larger 40 cc
pump size (Fig. 7). Upper buttock pump implant allows for prone
positioning and decreased surgery times with infection rates less
than 1% in this cohort (Fig. 5). The pump was reported as com-
fortable by 92.1% of respondents. Regardless of buttock or abdo-
men pump pocket, 91% of patients were happy with the location
of their pump (Supplemental file).

Healthcare Utilization

In terms of healthcare utilization, 76.9% of survey respondents
stated that they had not gone to the ER or hospital for pain since
their pain pump was implanted. Another 15.1% reported going
less often than before. Seven percent said they go to the
ER/hospital about as often as before and only 1% of respondents
said they went to the ER/hospital more after the pump implant
than before.

Pump Location

1.76%

Pocket Location
@ Buttock

@ Abdomen

98.24%

DISCUSSION

Targeted drug delivery is a proven effective treatment choice
for chronic pain of benign origin (13,14,16). Long-term pain relief
and adverse events have been previously described (17,18,20). In
this study, we focused on patient satisfaction including improve-
ments in chronic pain, physical function, quality of life, opioid
consumption, and commonly reported side effects.

Improvements in Pain, Physical Function, and Quality of Life
Since our survey was anonymous, we cannot correlate diagno-
sis for implant, intrathecal medication choices, TDD dosages, cath-
eter tip location, or other specifics of management with patient
satisfaction. We can provide additional data on common TDD
practice in our clinic and plan to do so in a future publication.
Overall, 95.9% (328/342) of patients we surveyed reported
some degree of benefit from intrathecal TDD therapy and 86.4%
(357/413) patients reported improvement in quality of life com-
pared to preimplantation. These rates are comparable to previous
studies in which patient satisfaction is assessed, ranging between

Pump Model

15.86%

Pump Model
@ SynchroMed 11 40 mL

@ SynchroMed 11 20 mL

— 84.14%

Figure 7. Pump location and size. [Color figure can be viewed at wileyonlinelibrary.com]
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Figure 8. Distribution of intrathecal pump medications. [Color figure can be viewed at wileyonlinelibrary.com]
80 and 100% (12,13,19,26-29). However, one prospective study which may be explained by their small sample size of 16 subjects

using intrathecal morphine therapy for the treatment of chronic and their exclusive use of morphine monotherapy. The most com-
nonmalignant pain observed a patient satisfaction rate of 63% (30), monly used pump medication in our practice is a compounded

Table 1. Free-Text Comments From Patients Following Targeted Drug Delivery Therapy.

Representative quote from positive review Representative quote from negative review

Patient-related attributes

The pump has saved my life. | know | could tolerate the pain for a week at a My pain still needs a boost between fills. I also use my physical therapy
time, but | don't think | could have done it much longer. Life was getting to ease pain. Most if the time it does the trick.
very impossible for me.

I'm a full-time attorney and | can again focus and be successful, and most My pump changed my life but I'm still unable to do a lot of things.
importantly | have been able to once again enjoy my time with my two My pain is still so severe that | remain disabled and cannot work.
boys. To say Dr. * was a life saver for me is an understatement.

| can honestly say that | wouldn't be alive today without the pump. | was in a My pump has changed my life a lot, but sometimes the pain returns
wheelchair, on a feeding tube, spent as much time hospitalized as | did at and is major. | also have new pain that | didn't have before.

home for pain control and dehydration. The pump not only took me out
of the never-ending loop of hospitalizations, but my entire life resumed
some normalcy that | never would have dreamt possible.

The best thing | ever did since ending up disabled at 45 and barely able to The pain in my lower back has improved, however cervical and
walk. This was the right decision. Thanks DR * forgiving me my life back. thoracic pain is getting worse.

My pump literally saved my life. The chronic pain before my pump was
intolerable and | had no quality of life!

The pump saved my life. Prior to the pump, | had every type of therapy,
chiropractic, every type of shots that exist, the process where they “burn”
the nerves, and T1 though T12 fused. | was taking literally many, many
hundreds of pain pills per day (oxycontin, tramadol, gabapentin and as
much Tylenol as possible) and it had gotten to the point where it provide
almost no pain relief.

Physician-related attributes

| feel very fortunate to have the pump, without it | do not think | could
function anywhere near as well as | do now. | am very happy with my
relationship | have with my doctors and staff at MAPS and thank them for
all they continue to do to help me.

Best thing | ever did for myself and my family. Changed my life! Referred
multiple people here and will continue to do so!

Procedure-related attributes

This was my last resort to 10 years of going through everything possible to | still feel that it's not completely dialed in, I don't get anywhere close
trying to control my pain. The pump saved my life, literally. It is my miracle to the relief that | did with the trial.
in life. Thank you.

My pump works so much better, now that | have the neurostimulator also It does help, unfortunately, my pump does work but the pump has
they work better together. been replaced once and the tubes have been replaced once.

I would like to consider the larger pump to reduce the fill trips, but | also | received my pump in 2015 and it worked so well for me and | was
really like having it in my rear hip area so that it is not very noticeable very happy to feel the relief that | received from it but in the last 8

months or so it has been working less & less to the point that now |
am in much pain again.
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fentanyl/bupivacaine admixture, because we believe that simulta-
neously blocking spinal mu receptors and nerve conduction pro-

vides for better pain relief and lowers spinal opioid
requirements (Fig. 8).
Technological advancements in pain pump technology

(patient-controlled analgesia capability, improved catheter design,
40 cc pump reservoir) and evidence supporting the use of spinal
medication admixtures (24) have had positive impacts on efficacy
of TDD and subsequent improvements in physical function and
quality of life (31). TDD has been shown to be a cost-effective
alternative to traditional medication management of intractable
chronic benign and cancer pain (31-33). With strong associations
between improvement of chronic pain and its positive effect on
physical function and quality of life, our results are consistent with
reports of previous studies (13,18). The minority of survey respon-
dents who reported worsening of physical function or quality of
life postimplant may be explained by presence of rare adverse
events or the small proportion of patients who do not respond to
intrathecal TDD therapy.

Opioid Consumption

Postimplant, 88.4% of survey responders reported taking less
oral opioid medication and 38.9% of patients stated they had
completely stopped oral and transdermal opioid intake (Supple-
mental file). Different studies have assessed decrease in oral opi-
oid use by measurements of changes in dose consumed,
percentage of patients nonreliant on oral opioids and scoring
scales of medication consumption (15-17,26,34-37). Throughout
all these different measurements, there were observed decreases
in oral opioid use following TDD therapy, with one study showing
a 92% rate of elimination of oral opioid use over a 5-year follow-
up period (16). Another study following long-term effects of oral
opioid use in patients with intrathecal TDD therapy showed a
reduction in oral opioid use over the follow-up period (38).

Side Effects

With regards to side effects following pump implant, 57.8% of
respondents reported having no side effects with 93.4% reporting no
or manageable side effects. Seventy-two percent of patients reported
being more mentally alert with TDD compared to pre-implant oral or
skin patch opioid consumption. The most commonly reported side
effect in our sample was constipation, although this may be associ-
ated with continued use of oral opioids in some patients. Complica-
tions of TDD therapy can be divided into categories of mechanical
system complications, pharmacological complications, surgical compli-
cations, patient-specific complications, and refill complications (25).
Previously conducted studies report gastrointestinal symptoms, includ-
ing nausea, vomiting, and constipation as the most commonly
reported side effects (13,18,30,36). Other side effects following pump
implantation include neurological symptoms, including dizziness,
headache, confusion, and urinary retention (24,6,26,37). Although
complications and side effects of TDD therapy are not uncommon,
they are mostly milder, more manageable and less disabling than side
effects from high-dose oral or skin-patch opioids.

Healthcare Utilization

In our patient sample, 76.9% of respondents stated that they had
not gone to the ER or hospital for pain since their pain pump was
implanted, 15.1% reported going less often than before, and 7%
said they go to the ER/hospital about as often as before. Only 1% of

respondents said they went to the ER/hospital more often after
pump implant than before. Our results are consistent with a study
in which inpatient and outpatient expenditures were assessed, and
results showed a reduction of $3388 to $4465 in total annual cost,
120 to 210 days postimplant (35). The technical success rates of
device implantation allow for fewer device explants and subsequent
lower healthcare costs, with one study describing 559 implantations
with 78 premature extractions (31). The premature extractions were
most commonly due to infection, lack of efficacy, and surgical com-
plications (31). The overall infection rate after implant in our practice
is 0.5% and none of our survey respondents had their pumps
explanted for surgical complications or lack of efficacy. This may be
due in part to the short operating times with prone positioning.
Compared to conventional opioid therapy for chronic pain, TDD
therapy is more cost-effective in the long-term (33). According to
one study, TDD costs are higher than conventional therapy 1 year
postimplant but costs break even in 2 years, and over a lifetime
span, the study concluded TDD costs to be $3111 less expensive per
patient per year compared to conventional therapy (33). In addition
to reduced oral opioid use in chronic pain patients with TDD implants,
these patients also have fewer comorbidities, including depression
and anxiety, and subsequent reduction in use of antidepressants and
antianxiety medications (12). With these indirect effects, we can
expect fewer hospital visits and lower healthcare costs.

Limitations

Our survey was conducted at a single center that has >25 years
of experience in initiating and maintaining intrathecal TDD therapy.
Therefore, our results may not be generalized to every site offering
the therapy. In addition, though the survey responses were anony-
mous, the survey itself was distributed and completed in office.
Thus, respondents’ answers may have been unconsciously
influenced, negatively or positively, by their interactions with our
staff. Health providers’ interpersonal care quality has been identified
as an influential determinant of patient satisfaction (38). The survey
also relied on patients’ recall, which may not be perfect, and their
experience of pain, which is uniquely subjective.

Collection of patient-reported outcome measures (PROMs) are
intended to assess treatment from the patient’s perspective with
the goal of improving the quality of care (39). For patients with
chronic, complex conditions, these intentions may be particularly
relevant. Yet studies of patient satisfaction determinants have
often been inconclusive (40). Satisfaction is shaped by prior
expectations, and meeting expectations, with respect to emo-
tional and human aspects of a consultation and outcomes, may
play an important role (40). Our survey, which demonstrates that
patients willingly share their impressions of TDD therapy and are
satisfied with its outcomes, may serve as the basis for improving
the lives of patients with chronic pain. Last, psychological com-
orbidities such as addiction have been correlated to poorer out-
comes for neuromodulation therapy (41). Twenty-one percent of
our patient population had a history of addiction that was subse-
quently treated during psychological evaluation. The presence of
addiction may have skewed our reported patient satisfaction.

CONCLUSIONS

In this study, we were able to reach a large number of active
pump patients and received an impressive response rate of 74%.
In addition to the wide outreach, the survey design gives us good
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insight into patient satisfaction with intrathecal TDD therapy. The
variety of choices when answering the 18 questions in our survey
allowed patients to categorize their range of experiences with the
implanted pumps. The unsolicited free-text comments are per-
haps the most compelling indication of intense satisfaction with
TDD noted by some patients (Table 1). We believe this study high-
lights an important therapy for chronic pain patients and provides
further evidence of high patient satisfaction with TDD therapy.

Intrathecal TDD therapy continues to play a role in improving
the clinical outcome of patients with complex chronic benign
pain. Overall, patients with intrathecal TDD therapy reported sig-
nificant improvements in pain, physical function and quality of
life, and subsequent high patient satisfaction rates. Factors, which
limit patient satisfaction, are events of mechanical failure, lack of
efficacy or presence of complications. Larger studies are required
to quantify the degree of improvements associated with the use
of TDD therapy.

Acknowledgement

We would like acknowledge Wen Cheng for statistical analysis
and creation of figures to the displayed results.

Authorship Statement

Dr. David M. Schultz designed the study. Wen Chang performed
the statistical analysis. All authors were involved in drafting the
manuscript. All authors critically revised the manuscript, inter-
preted the results, and performed a critical review of the manu-
script for intellectual content. There was no funding for this study.

How to Cite this Article:

Schultz DM, Orhurhu V., Khan F., Hagedorn JM., Abd-
Elsayed A. 2020. Patient Satisfaction Following Intrathecal
Targeted Drug Delivery for Benign Chronic Pain: Results of
a Single-Center Survey Study.

Neuromodulation 2020; 23: 1009-1017

REFERENCES

. Onofrio BM, Yaksh TL, Arnold PG. Continuous low-dose intrathecal morphine
administration in the treatment of chronic pain of malignant origin. Obstet
Gynecol Surv 1982;37:270-271. https://doi.org/10.1097/00006254-198204000-
00023.

. Anderson VC, Burchiel KJ, Cooke B. A prospective, randomized trial of intrathecal
injection vs. epidural infusion in the selection of patients for continuous intrathe-
cal opioid therapy. Neuromodulation. 2003;6:142-152. https://doi.org/10.1046/j.
1525-1403.2003.03023.x.

. Siddall PJ, Molloy AR, Walker S, Mather LE, Rutkowski SB, Cousins MJ. The efficacy
of intrathecal morphine and clonidine in the treatment of pain after spinal cord
injury. Anesth Analg 2000;91:1493-1498. https://doi.org/10.1097/00000539-
200012000-00037.

. Van Hilten BJ, Van De Beek WJT, Hoff JI, Voormolen JHC, Delhaas EM. Intrathecal
baclofen for the treatment of dystonia in patients with reflex sympathetic dystro-
phy. N Engl J Med  2000;343:625-630. https://doi.org/10.1056/
NEJM200008313430905.

. Raphael JH, Duarte RV, Southall JL, Nightingale P, Kitas GD. Randomised, double-
blind controlled trial by dose reduction of implanted intrathecal morphine deliv-
ery in chronic non-cancer pain. BMJ Open 2013;3. https://doi.org/10.1136/
bmjopen-2013-003061.

N

w

N

wv

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

. RL. R, MS. W, MS. L et al. A randomized, double-blind, placebo-controlled study

of intrathecal ziconotide in adults with severe chronic pain. J Pain Symptom Man-
age 2006;31:393-406. https://doi.org/10.1016/j jpainsymman.2005.10.003.

. Wallace MS, Charapata SG, Fisher R et al. Intrathecal ziconotide in the treatment

of chronic nonmalignant pain: A randomized, double-blind, placebo-controlled
clinical trial. Neuromodulation. 2006;9:75-86. https://doi.org/10.1111/j.1525-1403.
2006.00055.x.

. Staats PS, Yearwood T, Charapata SG et al. Intrathecal ziconotide in the treat-

ment of refractory pain in patients with cancer or AIDS: A randomized controlled
trial. JAMA 2004,291:63-70. https://doi.org/10.1001/jama.291.1.63.

. Eldabe S, Duarte RV, Madzinga G et al. Comparison of the effects of intermittent

boluses to simple continuous infusion on patients’ global perceived effect in
intrathecal therapy for pain: a randomized double-blind crossover study. Pain
Med (United States) 2017;18:924-931. https://doi.org/10.1093/pm/pnw229.

. Reck T, Chang EC, Béchir M, Kallenbach U. Applying a part of the daily dose as

boli may improve intrathecal opioid therapy in patients with chronic pain.
Neuromodulation. 2016;19:533-540. https://doi.org/10.1111/ner.12391.

. Shah N, Padalia D. Intrathecal Delivery System.; 2019. http://www.ncbi.nlm.nih.

gov/pubmed/30855825. Accessed November 17, 2019.

. Doleys DM, Brown JL, Ness T. Multidimensional outcomes analysis of intrathecal,

oral opioid, and behavioral-functional restoration therapy for failed Back surgery
syndrome: a retrospective study with 4 years’ follow-up. Neuromodulation
Technol Neural Interface 2006;9:270-283. https://doi.org/10.1111/j.1525-1403.
2006.00069.x.

. Winkelmdiller M, Winkelmdaller W. Long-term effects of continuous intrathecal

opioid treatment in chronic pain of nonmalignant etiology. J Neurosurg 1996;85:
458-467. https://doi.org/10.3171/jns.1996.85.3.0458.

. Rainov NG, Heidecke V, Burkert W. Long-term intrathecal infusion of drug combi-

nations for chronic back and leg pain. J Pain Symptom Manage 2001;22:862-871.
https://doi.org/10.1016/50885-3924(01)00319-0.

. Veizi IE, Hayek SM, Narouze S, Pope JE, Mekhail N. Combination of intrathecal

opioids with bupivacaine attenuates opioid dose escalation in chronic noncancer
pain patients. Pain Med 2011;12:1481-1489. https://doi.org/10.1111/j.1526-4637.
2011.01232.x.

. Caraway D, Walker V, Becker L, Hinnenthal J. Successful discontinuation of sys-

temic opioids after implantation of an intrathecal drug delivery system.
Neuromodulation. 2015;18:508-515. https://doi.org/10.1111/ner.12318.

. Atli A, Theodore BR, Turk DC, Loeser JD. Intrathecal opioid therapy for chronic

nonmalignant pain: a retrospective cohort study with 3-year follow-up. Pain Med
2010;11:1010-1016. https://doi.org/10.1111/j.1526-4637.2010.00876.x.

. Shaladi A, Saltari MR, Piva B et al. Continuous intrathecal morphine infusion in

patients with vertebral fractures due to osteoporosis. Clin J Pain 2007;23:
511-517. https://doi.org/10.1097/AJP.0b013e31806a23d4.

. Deer T, Chapple |, Classen A et al. Intrathecal drug delivery for treatment of

chronic low back pain: report from the National Outcomes Registry for low Back
pain. Pain Med 2004;5:6-13. https://doi.org/10.1111/j.1526-4637.2004.04011.x.
llias W, le Polain B, Buchser E, Demartini L, the oPTiMa study group. Patient-
controlled analgesia in chronic pain patients: experience with a new device
designed to be used with implanted programable pumps. Pain Pract 2008;8:
164-170. https://doi.org/10.1111/j.1533-2500.2008.00187 x.

Hassenbusch SJ, Stanton-Hicks M, Covington EC, Walsh JG, Guthrey DS. Long-
term intraspinal infusions of opioids in the treatment of neuropathic pain. J Pain
Symptom  Manage 1995;10:527-543.  https://doi.org/10.1016/0885-3924(95)
00087-f.

McCarberg BH, Nicholson BD, Todd KH, Palmer T, Penles L. The impact of pain
on quality of life and the unmet needs of pain management: results from pain
sufferers and physicians participating in an internet survey. Am J Ther 2008;15:
312-320. https://doi.org/10.1097/MJT.0b013e31818164f2.

Deer TR, Pope JE, Hayek SM et al. The polyanalgesic consensus conference
(PACQ): recommendations for intrathecal drug delivery: guidance for improving
safety and mitigating risks. Neuromodulation 2017;20:155-176. https://doi.org/10.
1111/ner.12579.

Deer TR, Pope JE, Hayek SM et al. The polyanalgesic consensus conference
(PACC): recommendations on intrathecal drug infusion systems best practices
and guidelines. Neuromodulation. 2017;20:96-132. https://doi.org/10.1111/ner.
12538.

Bottros MM, Christo PJ. Current perspectives on intrathecal drug delivery. J Pain
Res 2014;7:615-626. https://doi.org/10.2147/JPR.S37591.

Roberts LJ, Finch PM, Goucke CR, Price LM. Outcome of intrathecal opioids in
chronic non-cancer pain. Eur J Pain 2001;5:353-361. https://doi.org/10.1053/eujp.
2001.0255.

Duse G, Davia G, White PF. Improvement in psychosocial outcomes in chronic
pain patients receiving intrathecal morphine infusions. Anesth Analg 2009;109:
1981-1986. https://doi.org/10.1213/ANE.Ob013e3181bd1da2.

Doleys DM, Coleton M, Tutak U. Use of intraspinal infusion therapy with non-
cancer pain patients: follow-up and comparison of worker's compensation
vs. non-worker's compensation patients. Neuromodulation. 1998;1:149-159.
https://doi.org/10.1111/j.1525-1403.1998.tb00008 x.

Maeyaert J, Buchser E, Van Buyten JP, Rainov NG, Becker R. Patient-controlled
analgesia in intrathecal therapy for chronic pain: safety and effective operation
of the model 8831 personal therapy manager with a pre-implanted SynchroMed
infusion system. Neuromodulation. 2003;6:133-141. https://doi.org/10.1046/j.
1525-1403.2003.03021.x.

Kumar K, Kelly M, Pirlot T. Continuous intrathecal morphine treatment for
chronic pain of nonmalignant etiology: long-term benefits and efficacy. Surg

www.neuromodulationjournal.com

© 2020 The Authors. Neuromodulation: Technology at the Neural Interface Neuromodulation 2020; 23: 1009-1017

published by Wiley Periodicals LLC on behalf of International Neuromodulation Society.


https://doi.org/10.1097/00006254-198204000-00023
https://doi.org/10.1097/00006254-198204000-00023
https://doi.org/10.1046/j.1525-1403.2003.03023.x
https://doi.org/10.1046/j.1525-1403.2003.03023.x
https://doi.org/10.1097/00000539-200012000-00037
https://doi.org/10.1097/00000539-200012000-00037
https://doi.org/10.1056/NEJM200008313430905
https://doi.org/10.1056/NEJM200008313430905
https://doi.org/10.1136/bmjopen-2013-003061
https://doi.org/10.1136/bmjopen-2013-003061
https://doi.org/10.1016/j.jpainsymman.2005.10.003
https://doi.org/10.1111/j.1525-1403.2006.00055.x
https://doi.org/10.1111/j.1525-1403.2006.00055.x
https://doi.org/10.1001/jama.291.1.63
https://doi.org/10.1093/pm/pnw229
https://doi.org/10.1111/ner.12391
http://www.ncbi.nlm.nih.gov/pubmed/30855825
http://www.ncbi.nlm.nih.gov/pubmed/30855825
https://doi.org/10.1111/j.1525-1403.2006.00069.x
https://doi.org/10.1111/j.1525-1403.2006.00069.x
https://doi.org/10.3171/jns.1996.85.3.0458
https://doi.org/10.1016/s0885-3924(01)00319-0
https://doi.org/10.1111/j.1526-4637.2011.01232.x
https://doi.org/10.1111/j.1526-4637.2011.01232.x
https://doi.org/10.1111/ner.12318
https://doi.org/10.1111/j.1526-4637.2010.00876.x
https://doi.org/10.1097/AJP.0b013e31806a23d4
https://doi.org/10.1111/j.1526-4637.2004.04011.x
https://doi.org/10.1111/j.1533-2500.2008.00187.x
https://doi.org/10.1016/0885-3924(95)00087-f
https://doi.org/10.1016/0885-3924(95)00087-f
https://doi.org/10.1097/MJT.0b013e31818164f2
https://doi.org/10.1111/ner.12579
https://doi.org/10.1111/ner.12579
https://doi.org/10.1111/ner.12538
https://doi.org/10.1111/ner.12538
https://doi.org/10.2147/JPR.S37591
https://doi.org/10.1053/eujp.2001.0255
https://doi.org/10.1053/eujp.2001.0255
https://doi.org/10.1213/ANE.0b013e3181bd1da2
https://doi.org/10.1111/j.1525-1403.1998.tb00008.x
https://doi.org/10.1046/j.1525-1403.2003.03021.x
https://doi.org/10.1046/j.1525-1403.2003.03021.x

PATIENT SATISFACTION AFTER INTRATHECAL THERAPY

Neurol 2001;55:79-86; discussion 86-8. https://doi.org/10.1016/s0090-3019(01)
00353-6.

31. Bolash R, Udeh B, Saweris Y et al. Longevity and cost of implantable intrathecal drug
delivery systems for chronic pain management: a retrospective analysis of
365 patients. Neuromodulation. 2015;18:150-155. https://doi.org/10.1111/ner.12235.

32. Stearns LJ, Narang S, Albright RE et al. Assessment of health care utilization and
cost of targeted drug delivery and conventional medical management vs conven-
tional medical management alone for patients with cancer-related pain. JAMA Netw
Open 2019;2:2191549. https://doi.org/10.1001/jamanetworkopen.2019.1549.

33. Guillemette S, Witzke S, Leier J, Hinnenthal J, Prager JP. Medical cost impact of
intrathecal drug delivery for noncancer pain. Pain Med (United States) 2013;14:
504-515. https://doi.org/10.1111/j.1526-4637.2013.01398.x.

34. Corrado P, Alperson B, Wright M. Perceived success and failure of intrathecal
infusion pump implantation in chronic pain patients. Neuromodulation. 2008;11:
98-102. https://doi.org/10.1111/j.1525-1403.2008.00149.x.

35. Hatheway JA, Caraway D, David G et al. Systemic opioid elimination after implanta-
tion of an intrathecal drug delivery system significantly reduced health-care expen-
ditures. Neuromodulation. 2015;18:207-213. https://doi.org/10.1111/ner.12278.

36. Tutak U, Doleys DM. Intrathecal infusion systems for treatment of chronic low
back and leg pain of noncancer origin. South Med J 1996;89:295-300. https://doi.
0rg/10.1097/00007611-199603000-00007.

37. Pope JE, Deer TR. Intrathecal pharmacology update: novel dosing strategy for
intrathecal monotherapy ziconotide on efficacy and sustainability.
Neuromodulation. 2015;18:414-419. https://doi.org/10.1111/ner.12274.

38. Herring EZ, Frizon LA, Hogue O et al. Long-term outcomes using intrathecal drug
delivery systems in complex regional pain syndrome. Pain Med (United States).
2019;20:515-520. https://doi.org/10.1093/pm/pny104.

39. Recinos PF, Dunphy CJ, Thompson N, Schuschu J, Urchek JL, Katzan IL. Patient
satisfaction with collection of patient-reported outcome measures in routine
care. Adv Ther 2017;34:452-465. https://doi.org/10.1007/512325-016-0463-x.

40. Bowling A, Rowe G, Mckee M. Patients’ experiences of their healthcare in relation
to their expectations and satisfaction: a population survey. J R Soc Med 2013;106:
143-149. https://doi.org/10.1258/jrsm.2012.120147.

41. Nelson DV, Kennington M, Novy DM, Squitieri P. Psychological selection criteria
for implantable spinal cord stimulators. Pain Forum 1996;5:93-103. https://doi.
0rg/10.1016/51082-3174(96)80042-0.

SUPPORTING INFORMATION

Additional supporting information may be found online in the
supporting information tab for this article.

COMMENTS

This study although somewhat unusual in higher level of patients
with previous history of drug addiction (still a minority) and use of
secondary line medications is interesting and more valid survey
given the very high number of patients and uniform medications
used in pump. It reinforces this reviewer's own experience with posi-
tive outcomes with pain pump therapy especially in terms of
decreased ER visits, less side effects, and marked decrease in systemic
opioid use and aberrant opioid behavior.

David Kim, MD
Detroit, MI, USA

This study examines patient satisfaction following intrathecal
pain treatment by means of questionnaires. This questionnaire con-
tained a number of simple and target-orientated questions and
was administered to an impressive number of patients with an
excellent return rate. From my experience with intrathecal drug
therapy, the study conveys a realistic picture of patient satisfaction
with this therapeutic option. Up to now a number of studies on
intrathecal drug therapy included the question on patient satisfac-
tion or whether patients would undergo pump implantation again.
However, to my knowledge, there are few studies examining
patient satisfaction with intrathecal drug therapy in such a detailed
and purposeful way. The authors have to be commended for this
endeavor.

Tilman Wolter, PD, Dr. Med.
Freiburg, Germany

www.neuromodulationjournal.com

© 2020 The Authors. Neuromodulation: Technology at the Neural Interface Neuromodulation 2020; 23: 1009-1017

published by Wiley Periodicals LLC on behalf of International Neuromodulation Society.



https://doi.org/10.1016/s0090-3019(01)00353-6
https://doi.org/10.1016/s0090-3019(01)00353-6
https://doi.org/10.1111/ner.12235
https://doi.org/10.1001/jamanetworkopen.2019.1549
https://doi.org/10.1111/j.1526-4637.2013.01398.x
https://doi.org/10.1111/j.1525-1403.2008.00149.x
https://doi.org/10.1111/ner.12278
https://doi.org/10.1097/00007611-199603000-00007
https://doi.org/10.1097/00007611-199603000-00007
https://doi.org/10.1111/ner.12274
https://doi.org/10.1093/pm/pny104
https://doi.org/10.1007/s12325-016-0463-x
https://doi.org/10.1258/jrsm.2012.120147
https://doi.org/10.1016/s1082-3174(96)80042-0
https://doi.org/10.1016/s1082-3174(96)80042-0

	 Patient Satisfaction Following Intrathecal Targeted Drug Delivery for Benign Chronic Pain: Results of a Single-Center Surv...
	INTRODUCTION
	MATERIALS AND METHODS
	Patient Population
	Survey
	Outcomes
	Statistical Analysis

	RESULTS
	Improvements in Pain, Physical Function, and Quality of Life
	Opioid Consumption
	Side Effects
	Pump and Catheter Tip Location
	Healthcare Utilization

	DISCUSSION
	Improvements in Pain, Physical Function, and Quality of Life
	Opioid Consumption
	Side Effects
	Healthcare Utilization
	Limitations

	CONCLUSIONS
	Acknowledgement
	Authorship Statement
	REFERENCES
	COMMENTS


