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Pain Simulator Can Improve the Training of Residents
and Pain Fellows in Performing Pain Management

Procedures

To THE EpITOR:

We would like to describe a simple simulated
practice that we have found to be advantageous in
the understanding, and comfort with which multiple
pain procedures are performed. The simulated prac-
tice utilizes both anatomy and its visualization under
fluoroscopy to teach the resident/pain fellow how to
perform multiple pain procedures as well as to gain
proficiency. The simulated technique not only allows
a close simulated experience in every aspect to true
patient care but serves to familiarize the resident/pain
fellow with the necessary steps employed in each pro-
cedure and the necessary radiographic views for spa-
tial orientation.

The resident/pain fellow is given several proce-
dures to review prior to attending a simulator session
and then is able to apply the knowledge with practical
experience. It serves to cement relationships and pro-
cedural knowledge when a visual representation and
hands-on-experience intertwine with the textbook
readings. The resident/fellow becomes proficient in
the procedures listed below. An incredible advantage
is gleaned since the resident/fellow is able to not only
practice common procedures but also procedures that
are less frequently observed.

The simulator allows the resident/fellow to ask
questions that may not be as appropriate given a
patient setting. The simulator permits the resident/
fellow to practice the procedures as many times as
he would like. Furthermore, the more comfortable
or acclimated the resident becomes with the pro-
cess then the more time is spent learning important
clinical aspects and troubleshooting rather than the
more menial aspects given a true patient clinical set-
ting.

The necessary components that we use in our in-
stitution are a spinal injection simulator dummy by
Smith Laboratories™, a portable C-Arm by Siemens
Model Siromobil 2000™, and a fluoroscopy table by
US Imaging Tables Incorporated™.

The skin of the dummy is made of material that
can be used indefinitely without destroying its integ-

rity. Also, the contour of the dummy is equivalent to

an obese patient making the identification of the ana-

tomical landmarks such as the spinous processes hard
to feel and giving the resident/pain fellow a better op-
portunity to practice on difficult cases.

Examples of procedures that can be simulated:

1. Lumbar epidural steroid injection midline ap-
proach.

2. Lumber epidural steroid injection para-median ap-

proach.

. Trans-Foraminal lumbar epidural injection.

. Lumbar facet joint injection.

. Sacroiliac joint injection.

. Medial branch block of the lumbar facet joints.

. Percutaneous discectomy and all other disc proce-

dures.

8. Discogram.

9. Lumbar sympathetic block.

10. Hypogastric plexus block.

There are some limitations of the simulator and
the few that we have found are:

1. The dummy tissue is slightly more rigid than human
skin and subcutaneous tissue and for this reason
we use an 18g spinal needle by Havel’s Incorporat-
ed™ in training for all the procedures versus the
22g needle that may be used in some procedures
in the real patient.

2. Under fluoroscopy the bony anatomy appears
slightly darker than in an actual patient but over-
all the procedure can be visualized easily under
fluoroscopy.

3. The dummy spine that we use only ranges from L1
to the sacrum with visualization of the Sl joints,
so we are only able to simulate procedures in the
lumbar and sacral area.

4. We cannot achieve loss of resistance to Epidural ste-
roid injections.

5. We can not inject dye to confirm the needle loca-
tion or the spread of the dye.

The following pictures will give the readers an
idea about the simulator and how it works.
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Fig.2 . Shows right facet joint injection at L3-4 level.

Fig.1. Shows the simulator on the fluoroscopy table using
the C-Arm.

~

il

Fig. 4. Shows disc approach lateral view at L3-4.

Fig. 3. Shows lumbar epidural para-median approach A-P

view.

Fig. 5. Shows lumbar sympathetic block lateral view at L4.
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Topical Lidocaine and Epidural Bupivacaine/
Hydromorphone in the Treatment of Complex
Regional Pain Syndrome Type 2

To THE EpITOR:

We report a case of Complex Regional Pain Syn-
drome (CRPS) type 2 that was successfully treated with
a lumbar epidural bupivacaine/hydromorphone infu-
sion and lidocaine 5% patch to the affected foot. Few
reports discuss these options in the treatment of CRPS
type 2 and further investigation may be warranted.

A 41-year-old otherwise healthy female noted
the insidious onset of left leg radicular pains that led
to the diagnosis of a sacral chondrosarcoma that was
resected. Her preoperative course was complicated by
a venous thrombosis in the left leg that was treated
with anticoagulation and an IVC filter. During the re-
section, the left S1 nerve root was sacrificed. The pa-
tient noted a progressive burning dysesthesia in the
left foot postoperatively that required readmission 6
weeks later. Pain rating was 10 out of 10 on the visual
analogue scale at readmission. General examination
and the surgical site were unremarkable. Even though
sensory and motor findings were consistent with an
S1 root lesion, the patient experienced pain in the
entire foot well beyond S1 dermatome. The foot was
erythematous, warm, slightly edematous, and dem-
onstrated marked mechanical allodynia throughout.
Pulses were strong and symmetric. There was no sig-
nificant edema, trophic changes, or tenderness over
the calf. Pregabilin, tizanidine, benzodiazepines, mir-
tazapine, and opiates weren’t helpful, so a lumbar epi-
dural catheter was placed and an infusion of 0.125%
bupivacaine and 10 mcg/mL of hydromorphone at
6mL/hr was begun. Pain was improved the next day to
5 out of 10. A lidocaine 5% topical patch was then ap-
plied and by the following day her pain was just one
out of 10. Three days later she had minimal allodynia
and decreased erythema and was discharged from the
hospital. Follow up in the surgical center has found her
to be doing very well with minimal pain. She still uses
the lidocaine patch in addition to tizanindine, prega-
balin, and oxycodone/acetaminophen as needed. She
is off sustained release oxycodone.

Numerous medications have been tried to treat
CRPS with varying success (1). One open label study of
lidocaine 5% topical patches demonstrated an effect

on patients with CRPS (2), but other reports of topical
lidocaine’s utility in this condition are scarce. Likewise,
little information regarding epidural analgesia with
local anesthetics or opiates as a treatment of CRPS is
to be found, though there does exist reference to epi-
dural injections as a sympatholytic option (3) and to
epidural infusion as a preventative measure perioper-
atively (4). Our patient had such a significant response
to these 2 modalities that it seemed worth reporting
to garner attention to such interventions.

Regarding the diagnostic impression that this was
in fact CRPS, a few points should be made. Her case
is confounded by venous thrombosis in the ipsilateral
leg, infectious/inflammatory mimics weren't ruled out,
and neither nuclear isotope imaging nor MRI was per-
formed on the affected foot. Furthermore, she was on
other medications that may have contributed to pain
control, and one could argue that the case represents
a traumatic S1 radiculopathy. We felt that the throm-
bosis wasn’t the source of her pain because it had
been present preoperatively and was being treated
prior to the development of her burning dysesthetic
pain. Infection and non-infectious inflammatory disor-
ders seem unlikely as she improved in the absence of
antibiotic or anti-inflammatory medications. Though
we requested a bone scan and MRI with gadolinium,
these weren’t performed and treatment was more ur-
gent than diagnostic testing that are not necessarily
sensitive or specific for CRPS (5). Regarding her other
medications, the strongest temporal correlation with
her improvement was with the epidural medications
and topical lidocaine. Finally, her pain included but
also extended beyond the S1 dermatome, involving
the entire foot.

From a pathophysiologic standpoint, this case may
provide insight into the mechanisms by which CRPS
type 2 develops. A variety of pain related phenomena,
both central and peripheral, have been associated with
the development of neuropathic pain. A continuum
starting with “irritability” of the nociceptive system at
one end and almost complete deafferentation on the
other end has been demonstrated in the same neu-
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ropathic pain disorder, postherpetic neuralgia (6,7).
Several features of peripheral sensitization occur early
during PHN, including a reduction in the threshold of
pain caused by heat at the site of erythematous skin, a
phenomenon that disappears later in the natural his-
tory of the disease when abnormal responses in the
central nervous system dominate the clinical picture
(8). It is probably not a coincidence that the lidocaine
5% patch, a topical preparation with minimal systemic
absorption, is more effective in postherpetic neural-
gia than in many other neuropathic pain conditions
where the peripheral sensitization doesn’t play such a
significant role in the pain manifestation (9).

Central sensitization is the most likely physiologi-
cal phenomenon that underlines the clinical spectrum
of pain features seen in CRPS (10). Central sensitiza-
tion amplifies and facilitates the synaptic transfer
from the nociceptor central terminal to dorsal horn
neurons. During the late phase of central sensitiza-
tion, it is sustained beyond the initiating stimulus by
transcriptional changes in the molecular machinery of
the cell (11). That may explain a relative lack of effi-
cacy of medications targeting peripheral mechanisms
of neuropathic pain seen in many patients with estab-
lished CRPS. However, in CRPS type 2, with its distinct
peripheral nerve (or dorsal root, as in the presented
case) injury, peripheral sensitization might play a
much more important role in the development of this
usually recalcitrant pain syndrome, compared to CRPS
type 1 when the initial event is often minor or, some-
times, even can't be recalled by the patient. Therefore,
the pathogenesis of CRPS type 2 may not be dissimilar
to that of postherpetic neuralgia that starts with the
peripheral sensitization process, and then proceeds
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Request for Additional Pertinent Information
Regarding 4 Extremity Stimulation Coverage from C2
Spinal Cord Stimulation Lead Placement

To THE EDITOR!

The recent case series, “Neuromodulation of the
Cervical Spinal Cord in the Treatment of Chronic In-
tractable Neck and Upper Extremity Pain: A Case Series
and Review of the Literature,” by Vallejo, Kramer, and
Benyamin, (Pain Physician 2007; 10:305-311) furnishes
us with valuable, insightful information regarding the
ability to achieve moderate to excellent paresthesia
coverage of all 4 extremities in certain patients.

In our practice, this has been a substantially help-
ful way in dealing with various diagnoses. This tool is
predominately helpful in Complex Regional Pain Syn-
dromes (CRPS), but has been an advantage in treat-
ing pain from multiple sclerosis, peripheral vascular
disease, diabetes, and some comorbid conditions.
We have found that 4-extremity coverage is achieved
when the lead is placed with the rostral electrode tips
in the C2 region with electrode strings over the physi-
ologic midline (1).

Additionally, in our experience, this phenomenon
appears to have some dependence upon the type of
SCS architecture employed: we were unable to achieve
4-limb paresthesias in systems which utilize a single-
current source stimulation (voltage controlled) with
a frequency limit of 120Hz. Utilizing a single-current
source for stimulation which permitted frequencies up
to 1500Hz, we saw a 15% incidence of stimulation in
all 4 extremities. We have most commonly seen 4-ex-
tremity coverage (84% of patients with lead tip place-
ment at C2) using a system architecture which allows
multiple independent constant current (MICC); this de-
sign allows the physician or SCS programmer the abil-
ity to control amplitude, pulse width, and frequency
independently at each electrode simultaneously, not
utilizing a program cycling mode (2).

We appreciate the technical problems with lead
placements at these high cervical levels after anterior
or anterior-posterior cervical fusion. Our solution has
been to perform a small hemi-laminotomy at C3-4 to
ease lead entry and positioning. Even after instrumen-
tation of the cervical spine with anterior and posterior

Fig. 1: Radiograph displaying cervical spine with alp fu-
ston hardware and 16 electrode Artisan brand SCS paddle
lead with tip at C2.

hardware, placement of a paddle lead is technically
simple (Fig.1).

Our concern in Vallejo et al’s case series is that 2
valuable pieces of clinical information were not in-
cluded. The specific equipment utilized for each case
would offer the reader important information as to
whether the differences in technology were able to
provide a greater chance of providing paresthesia and
pain relief in this cohort. Secondly, an important, possi-
bly critical piece of information is the mention of pulse
width, frequency of stimulation (rate), and power set-
tings used for each case. It is our opinion that since spi-
nal cord stimulation is a functional surgical procedure,
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the settings utilized along with electrode position and
polarity in relation to the neural targets is vital to de-
termining the reason for success or failure (3).

As a clinical neurophysiologist responsible for in-
tra- and post-operative programming, | would find it
helpful to have such information. Publications which
detail the specific technologies and programmed set-
tings employed, and link these values to outcomes are
an invaluable guide to the practicing clinicians. These
data can even guide us in the pre-operative choice of
equipment for implantation.

We thank the authors for their excellent case se-
ries and hope that this will inspire more clinicians to
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Author Response to: Request for Additional Pertinent Information Regarding 4 Extremity
Stimulation Coverage from C2 Spinal Cord Stimulation Lead Placement

We would like to thank Hagen and Bennett for
their enthusiastic comments about our paper titled,
“Neuromodulation of the Cervical Spinal Cord in
the Treatment of Chronic Intractable Neck and Up-
per Extremity Pain: A Case Series and Review of the
Literature” (1). We agree with the authors that the
placement of leads in the cervical region can be very
beneficial to patients that suffer from painful condi-
tions in widely separated regions of the body. Indeed,
our case series highlights this point even to the extent
of patients indicating coverage of occipital regions as
well as all 4 extremities. We appreciate the reporting
of similar clinical experiences from this group, as well
as others (2). Hagen and Bennett state that approxi-
mately 84% of their patients report 4-extremity cov-
erage with lead tip placement at C2 (3). In our case
series, all 4 out of 4 patients (100%) that implanted in-
dicated the ability to obtain coverage in all 4 extremi-
ties. With a larger patient population to sample from
this percentage may drop closer to the 84% reported
by Hagen and Bennett (3). Interestingly, 2 out of the
4 patients also reported axial coverage. We feel that

this is an important distinction and note that these 2
patients had devices implanted from 2 different com-
panies, both of which were constant current type
units. We reported that stimulators from 3 different
manufacturers were utilized in the current case series.
Given the low number of patients included in our case
series, it is impossible to attribute “whether differ-
ences in technology were able to provide a greater
chance of providing paresthesia and pain relief in this
cohort” (3). However, we agree that stimulation pa-
rameters can be a valuable piece of information, so
we have included the stimulation settings for all of
those included in the case series that underwent de-
vice implantation (see Table 1). We absolutely agree
that stimulation parameters as well as differences in
lead and pulse generator technology may well play a
role in the clinical efficacy of spinal neuromodulation.
In particular, we were interested to read that high
stimulation frequencies (1500 Hz) may increase the
chance of generating paresthesias in 4 limbs. In our
experience, longer pulse widths also seem to be asso-
ciated with the ability to generate paresthesias map-
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Table 1. Stimulation parameters for multiple programs utilized in patients implanted with spinal
cord stimulation systems.

Constant P1: 50 Hz P1:620 ps
B Current P2: 50 Hz P2: 470 us
P1: 60 Hz P1: 187 ps
c Constant P2: 80 Hz P2: 150 us
Current P3: 38 Hz P3: 200 ps
P4: 38 Hz P4: 200 ps
P1: 20 Hz P1: 450 pus
Constant
D P2: 60 Hz P2: 425 ps
Current
P3: 80 Hz P3: 425 ps
Constant P1: 40 Hz P1: 580 ps
g Current P2: 40 Hz P2: 500 ps
ping from the occipital region down to the toes with Ricardo Vallejo, MD, PhD
high cervical lead placement. However, until quantita- Jeffrey Kramer, PhD
tive sensory mapping studies as well as randomized, Ramsin Benyamin, MD
direct head-to-head trials are completed between Millennium Pain Center
devices, these types of clinical data will continue to 1015 S. Mercer Ave.
remain anecdotal. Bloomington, lllinois, 61701

vallejo@millenniumpaincenter.com
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