Korean J Pain 2014 April; Vol. 27, No. 2: 139-144

pISSN 2005-9159 eISSN 2093-0569
The Korean Journal of Pain http://dx.doi.org/10.3344/kjp.2014.27.2.139
| Original Article |

Epidural Infusion of Morphine and Levobupivacaine through
a Subcutaneous Port for Cancer Pain Management
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Background:

To manage intractable cancer pain, an alternative to systemic analgesics is neuraxial analgesia. In long-term
treatment, intrathecal administration could provide a more satisfactory pain relief with lower doses of analgesics
and fewer side-effects than that of epidural administration. However, implantable drug delivery systems using
intrathecal pumps in Korea are very expensive. Considering cost-effectiveness, we performed epidural analgesia
as an alternative to intrathecal analgesia.

Methods:

We retrospectively investigated the efficacy, side effects, and complications of epidural morphine and local
anesthetic administration through epidural catheters connected to a subcutaneous injection port in 29 Korean
terminal cancer patients. Patient demographic data, the duration of epidural administration, preoperative
numerical pain rating scales (NRS), side effects and complications related to the epidural catheterization and
the drugs, and the numerical pain rating scales on the 1st, 3rd, 7th and 30th postoperative days were deter-
mined from the medical records.

Results:

The average score for the numerical pain rating scales for the 29 patients decreased from 7 + 1.0 at baseline
to 3.6 £ 1.4 on postoperative day 1 (P < 0.001). A similar decrease in pain intensity was maintained for
30 days (P < 0.001). Nausea and vomiting were the most frequently reported side effects of the epidural
analgesia and two patients (6.9%) experienced paresthesia.

Conclusions:

Epidural morphine and local anesthetic infusion with a subcutaneous pump seems to have an acceptable
risk-benefit ratio and allows a high degree of autonomy to patients with cancer pain. (Korean J Pain 2014,
27: 139-144)
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INTRODUCTION

As a consequence of recent developments in palliative
therapy for malignant cancers, some patients with limited
life expectancy are suffering from severe pain that are un—
controllable with traditional systemic medications, An al-
ternative to systemic analgesics is neuraxial analgesia.
Spinal analgesics have been suggested as the fourth step
in the World Hedlth Organization guidelines in the man—
agement of cancer pain, Despite its invasiveness and risk
of infection, spinal analgesics allow more intense and se—
lective analgesia with much lower doses of analgesic agents
and less side effects compared to systemic administration,
Recent comparative studies have shown that, in long—term
treatment, intrathecal administration could provide a more
satisfactory pain relief with lower doses of analgesics and
fewer side—effects than that of epidural administration
[1-5]. However, the implantable drug delivery systems with
intrathecal pumps in Korea are very expensive, and cannot
be financed by the National Health Insurance, Moreover,
although it is a rare case, some reviews on intrathecal
catheterization have reported granuloma formation in the
subdural space because of highly concentrated morphine
[6]. In addition, postdural puncture headache because of
cerebrospinal fluid leakage can be an annoying problem in
cancer pain patients. Considering the cost effectiveness,
epidural analgesia could be an dlternative to intrathecal
analgesia for managing intractable cancer pain in Korea.
However, there are only a few case reports on the use of
epidural administration through a subcutaneously con-—
nected port in cancer pain patients in the literature pub—
lished in Korea. We report here our technique used for epi—
dural catheterization and port implantation, the average

lifespan of the catheter, and technical complications.

MATERIALS AND METHODS

Twenty—nine patients were retrospectively reviewed

with malignant cancer pain referred to the pain clinic be—
cause of inadequate analgesia with systemic analgesics
usually due to their dose—limiting side effects and failure
to control pain with palliative procedures including radia—
tion therapy. After obtaining informed consent, we per—
formed epidural catheterization without subcutaneous tun—
neling and administered morphine and local anesthetics

with a patient controlled analgesia (PCA) machine for one
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week to judge the effectiveness of this therapy and also
to titrate the dose of the opioid. From the 24—hour—dose
of epidural morphine calculated from the previous systemic
dose based on commonly used equianalgesic conversion
rules (1 mg epidural morphine = 10 mg IV morphine = 30
mg oral morphine) [7], the hourly dose of morphine could
be determined. The calculated dose of morphine was di—
luted in 0.1% levobupivacaine and administered at a rate
of 1 ml/h, and neostigmine 500 ug was added to a total
mixture of 200 ml. Therefore each milliliter of the mixture
contained an hourly epidural dose of morphine and 2.5 ug
of neostigmine, A bolus dose of 2 ml with a 30—min
lock—out was also provided. Thereafter, the continuous in—
fusion dose was adjusted according to the pain intensity
and bolus dose requirement. When performing the refill of
the PCA, the concentration of morphine was modified to
deliver its adjusted hourly dose at an infusion rate of 1
ml/hr again, Epidural pain control was discussed with the
patient and family members, If family members were will—
ing to accept responsibility for home catheter care and
epidural administration, the patient was offered im-—
plantation of the epidural catheter and subcutaneous port.

Epidural catheters were placed implanted sterile surgi—
cal techniques. All procedures were performed with fluoro—
scopic guidance under local anesthesia sometimes with in—
travenous sedation. The skin, slightly medial to the pedicle
at the level of one or two segments below from the target
interlaminar space, was anesthetized with local anesthetics,
The epidural space was accessed with an 18—gauge Tuohy
needle with the loss—of-resistance technique. And the
catheter was advanced to the targeted segments of the
epidural space on the ipsilateral side to cover the affected
region, A subcutaneous pocket for the injection port was

created cauddl to the incision in the lower lateral chest or

Fig. 1. Epidural port with connection site.
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subclavicular area. Then the epidural catheter was tun—
neled toward the pocket and connected to the subcuta—
neous port (Healthport Spinal®, Baxter, USA) (Fig. 1). The
catheter and port were connected which was slid along the
catheter and outlet tube of the port. Then the connector
was tightly screwed onto the threaded part of the outlet
tube. After anchoring the injection port to the subcuta—
neous fascia, the wound was closed. Immediately after
completing the implantation procedure, a disposable PCA
device (Accufuser plus®, Woo—Young Medical, Korea) was
connected to the subcutaneous port through a noncoring
needle (Huberlong®, B. Braun, Germany). The regimen
consisting of morphine at a predetermined concentration
in 0.1% levobupivacaine 250 ml and 0.5 mg of neostigmine
for additional analgesic effect was administered at 1 ml/hr
and a bolus dose of 1.5 ml with a 15—min lock—out.
Patient demographic data, type of cancer, follow—up

period, preoperative and postoperative numerical pain rat—

Table 1. Demographic Data, Type of Cancer and Follow-up Period

Gender (M/F) 16/13
Age (yr) 59.9 + 13.4
Weight (kg) 55.9 = 11.9
Type of cancer
Gastrointestinal 6 (20.7)
Lung 8 (27.6)
Urogenital 2 (6.9)
Hepatobiliary tract 4 (13.8)
Gynecological 4 (13.8)
Mesothelioma 1 (3.4)
Sarcoma 1 (3.4)
Other 3 (10.3)
Follow-up period (day) 375 * 66.2

Values are the means = SD or number of patients (percentage).

Table 2. Regional Distribution of Pain in the Patients

Upper half of the body

Neck and shoulder 2 (6.9)
Arm 2 (6.9)
Thorax 8 (27.6)
Flank 4 (13.8
Lower half of the body
Lower back 12 (41.4)
Abdomen 14 (48.3)
Pelvis 8 (27.6)
Leg 7 (23.1)

Values are the number of patients (percentage).
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ing scales, epidural opioid—induced side effects, and com—
plications related to epidural catheterization were reviewed
from the medical records.

Statistical analyses were performed with SPSS soft—
ware (version 19.0, SPSS Inc., USA). All the data are ex—
pressed as the mean + SD or number of patients (per—
centage). All the follow—up data were compared with base—
line measures using Student’s t—test when assumptions of
normality were met or the Wilcoxon signed—ranks test. A
significant difference was acknowledged if the probability
of a type 1 error was < 5% (Le., P < 0.05).

RESULTS

Table 1 presents the demographic data of the patients.
The follow—up periods ranged from 4 to 394 days. Twenty—
seven (93.1%) of the 29 patients died or were transferred
to a local hospital for hospice care 37.5 + 66.19 days after
the catheterization, and 2 patients (6.9%) remain dlive,
Abdomen and lower back pain is the most common pain
site and only two patients complained of neck and arm
pain (Table 2). Compared with lower body pain, upper body
pain was hard to control with epidural catheterization. Any
remaining pain was controlled with systemic opioids. Fig. 2
shows the numerical pain rating scales at baseline and at
each follow—up. The average score for the numerical pain
rating scales for the 29 patients decreased from 7 £ 1.0
at baseline to 3.6 + 1.4 on postoperative day 1 (P <

107 n=29 n=29 n=28 n=27 n=22

Numeric rating scale
(&)
1

0 T T T T
Baseline  POD1 POD3 POD7

Postoperative days

POD30

Fig. 2. Numeric rating scale at base-line and at the follow-up
visits. The values are expressed as the means = SD.
Significant decreases in numeric rating scale were observed
on postoperative days to baseline. *P < 0.05 compared to
baseline using the Wilcoxon signed-ranks test.
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Table 3. Opioid-related Side Effects and Technical Complications

Nausea or vomiting
Pruritus on injection site
Paresthesia

Obstruction

Injection pain

W N DN Ol

(17.2)
(6.9)
(6.9)
(6.9)
(10.3)

Values are the number of patients (percentage).

0.001). A similar decrease in pain intensity was maintained
for 30 days (P < 0.001). Most of the patients had reliable
and acceptable pain relief during the epidural analgesia.
Seven patients died or were transferred within 30 days.

Table 3 presents the opioid—related side effects and
technical complications. Nausea and vomiting were the
most frequently reported side effects of epidural morphine
administration, and controlled with ondansetron or meto—
clopramide without reducing epidural opioid dosage. Two
patients (6.9%) experienced paresthesia. One complained
of right leg numbness and the other had a tingling sensa—
tion in the arm. The former maintained the catheter until
death, and the latter had the catheter removed and
reinserted. In two patients, the epidural catheter was re—
moved because of occlusion. Three patients had injection
pain, but they did not need any further treatment because
the pain was endurable. No infectious complications from
the epidural drug administration through the subcutaneous
port were noted. In addition, respiratory depression and

urinary retention were absent,

DISCUSSION

Chronic malignant pain can be effectively treated by
epidural administration of the combination of opioid and
local anesthetics and other analgesic agents [8]. Compared
with bupivacaine, levobupivacaine has a similar clinical
profile and a lower potency for motor blockade but an en—
hanced safety profile about cardiovascular and central
nervous system toxicity in regional analgesia [9]. Neostig—
mine, an acetylcholinesterase inhibitor, increases ace—
tylcholine concentrations which is responsible for the addi—
tive analgesic effect in common pain pathways and pre—
ganglionic sympathetic neurons [10].

This study showed a significant reduction in the score
for the numerical pain rating scales with tolerable pharma—

cological side effects from epidural morphine and levobupi—
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vacaine administration through an epidural catheter con—
nected to a subcutaneous injection port.

Although neuraxial infusion of analgesics can provide
adequate pain relief, it could also place a patient at risk
of infection, Because the tip of the catheter is in close
proximity to the central nervous system, a devastating re—
sult such as epidural abscess or meningitis could occur,
possibly with neurologic deficits. The possible routes of
contamination in an epidural catheter related infection
could be colonization of the catheter by skin flora, con—
tamination of the injectate, or hematogenous spread from
a distant infectious process [11], although the latter two are
much less likely sources of contamination [12]. To minimize
the risk of infection, all catheters were placed by experi—
enced anesthesiologists under strict aseptic conditions [13].
In addition, to prevent contamination of the infusate, we
used an antimicrobial filter and modern processing techni—
ques [14,15]. Nevertheless, it seems intuitive that the lon—
ger the catheter stays in the central nervous system of
immunocompromised terminal cancer patients, the greater
the risk of serious infection. The infection rate per 1000
catheter—days in patients with implanted catheters with
subcutaneous injection ports was half that of percutaneous
catheters [16]. Additionally, the infections did not develop
in the subcutaneous port systems during much longer time
periods after implantation compared with the percutaneous
catheters, Moreover, the incidence of catheter dislodgment
and kinking was dlso lower in totally implanted systems
than in percutaneous catheters without subcutaneous in—
jection ports [16,17]. These results impy that the use of to—
tally implanted epidural catheters with injection ports could
reduce the complication rate in cancer pain patients.

Epidural infusion of local anesthetics are associated
with hypotension, sensory loss, proprioceptive changes,
and motor weakness [18]. The risk of hypotension is in—
creased in patients with hypovolemia, Inadvertent intra—
thecal or intravascular injection of epidural doses of local
anesthetics have resulted in fatdlities [19]. The risks of
these events can be reduced by giving a small test dose
of local anesthetic with epinephrine to identify improper
catheter placement [20]. Nausea and vomiting, respiratory
depression, and pruritus are pharmacologic side effects of
epidural opioids, These complications are relatively rare in
patients who have been chronically exposed to systemic
opioids and can be treated by naloxone. The incidence of

nausea and vomiting, the most frequently reported opioid
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related side effects in our study, was only 17.2% and these
side effects were well controlled with antiemetics.

The decision to insert an epidural or an intrathecal
catheter could be based on several factors such as the pa—
tient’s life expectancy, the presence of epidural metastasis
or impending spinal cord compression, and economical,
geographical, or other social environments of the patients
[21]. Bedder et al. [22] suggested that after 3 months of
treatment, intrathecal analgesia could be more economical
than epidural catheters. Crul and Delhaas [4] reported that
the intrathecal route is preferred in patients expected to
live for more than I month because the incidence of com—
plications in the epidural group became higher beyond 20
days of therapy. However, in Korea, the expensive im—
plantable intrathecal drug delivery systems are not covered
by the National Health Insurance and other external de—
vices capable of highly delicate infusion for intrathecal de—
livery are not available, To get an appropriate analgesia,
just as with epidural catheters, the tip of the intrathecal
catheter needs to be located close to the spinal cord seg—
ment of nociception, particularly if a local anesthetic is to
be used together [21]. In the case of upper limb or chest
wall pain, advancing the catheter rostral to the conus and
spinal cistern could increase the risk of serious complica—
tions such as traumatic syrinx or transverse myelopathy,
and keeping the catheter at that location carries the risk
of cord compression because of intrathecal granuloma and
prolonged respiratory depression especially after a bolus
dose [23,24]. Device infection or drug reservoir con-—
tamination could result in meningitis with neurologic
complications, In addition, post—implant spinal headache is
the most frequently encountered problem in patients with
an intrathecal catheter [4]. Therefore, we have chosen the
epidural root as a neuraxial administration rather than in—
trathecal catheterization,

There are severdl limitations to this study. First, it is
a retrospective review of only 29 patients without a control
group. The andlysis of the efficacy and complication rates
drawn from this small sample size could be inadequate.
Therefore, this technique needs to be further evaluated
with a larger number of subjects and a control group.
Second, this technique is not a widely used moddlity in
cancer pain management even for anesthesiologists thus
the geographical location of the patients often limits the
application of this technique. Most medical institutions in

remote area are not equipped with anesthesiologists spe—
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cializing in pain management and instruments that man—
age problems with this technique in cancer patients.
Continuous epidural infusion through a port is not a
first line of treatment. Other less invasive modalities
should be tried first. However, with effective prevention of
infection and other possible complications, long—term epi—
dural morphine and local anesthetic infusion with a sub—
cutaneous pump seems to have an acceptable risk—benefit
ratio and allows a high degree of autonomy to patients

with cancer pain,
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