
Pain Physician. 2006;9:261-266, ISSN 1533-3159

A Case Report 

Peripheral Nerve Field Stimulation in Chronic Abdominal Pain

Richard M. Paicius, MD, Clifford A. Bernstein, MD, and Cheryl Lempert-Cohen, MD

Introduction: Spinal Cord Stimulation 
(SCS) has become an accepted therapeu-
tic modality for the treatment of intracta-
ble pain syndromes, primarily used today 
in the settings of failed back surgery syn-
drome, neuropathic back and limb pain. 
The use of spinal cord stimulators for pe-
ripheral nerve field electrostimulation is 
becoming increasingly recognized as a 
safe, effective alternative for chronic pain 
conditions that are refractory to medical 
management and do not respond to tradi-
tional dorsal column stimulation. Advanc-
es in technology have allowed for mini-
mally invasive percutaneous placement of 
multipolar leads with complex program-

mable systems to provide patient- con-
trolled relief of pain in precisely targeted 
regions. With these improvements in hard-
ware, the use of Peripheral Nerve Field 
Stimulation (PNFS) appears to have an 
untapped potential for providing patients 
with pain relief for a wider range of under-
lying conditions than was previously be-
lieved possible. 

We present three cases, each with 
a different etiology of chronic abdominal 
pain: one with inguinal neuralgia, one with 
chronic pancreatitis, and one with pain fol-
lowing liver transplant. Each patient was 
refractory to conventional medical ap-
proaches. For all three patients, PNFS pro-

vided significant relief from pain, enabling 
patients to decrease or discontinue their 
opioid medications and to enjoy signifi-
cant improvement in their quality of life. 

We conclude that PNFS is a safe, ef-
fective and minimally invasive treatment 
that may be used successfully for a wide 
variety of indications including chronic ab-
dominal pain.
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Neuromodulation for the manage-
ment of chronic pain has been evolv-
ing continuously since the first applica-
tions of Spinal Cord Stimulation (SCS). 
New approaches have been developed 
to more selectively target areas of pain 
and provide more efficient paresthe-
sia coverage, and the list of indications 
for neurostimulation has continued to 
grow.  Direct stimulation of peripheral 
nerves, requiring open surgical dissec-
tion and placement of electrodes prox-
imal to the painful segment of the ex-
posed peripheral nerve, has had mixed 
results. (1) The development of cylin-
drical electrodes that can be placed per-
cutaneously and advanced just under 
the skin has allowed for regional field 
stimulation without the need for the in-

nerves, or nociceptive, in which nerves 
are irritated or there is tissue damage. 
Nociceptive pain may be somatic or 
visceral, depending upon the origin of 
the pain. In settings of abdominal vis-
ceral pain, there is often secondary hy-
peralgesia in the dermatomes supplied 
by the same spinal segments that sup-
ply the involved viscera. (10) Similarly, 
visceral pain may also be referred to the 
skin in a dermatomal pattern. It is diffi-
cult to differentiate between neuropath-
ic and nociceptive etiologies of abdom-
inal pain. The nerves mediating noci-
ceptive impulses from abdominal vis-
cera synapse in the same spinal cord 
segments as the somatic spinal nerves, 
following the viscerotomal innervation 
pattern. Based on this principle, spinal 
cord stimulation has been applied to ab-
dominal visceral pain syndromes, with 
the selection of lead placement based 
upon the viscerotomal distribution pat-
tern of innervation. (10) In other words, 
the leads are placed at the spinal level 
selected to achieve paresthesia coverage 
in the relative dermatomal distribution 
of the viscerotome including the area 
of abdominal pain. Conversely, for the 
patients reported here, we placed leads 

vasive surgical placement required for 
direct peripheral nerve stimulation.  

 In Peripheral Nerve Field Stimu-
lation (PNFS), spinal cord stimulator 
leads are placed subcutaneously in the 
area of pain to stimulate the region of 
the affected nerves or the dermatomal 
distribution of these nerves, which then 
converge back on the spinal cord. Re-
cently, success using percutaneous pe-
ripheral stimulation has been reported 
in a growing list of clinical settings, pri-
marily in the head and cervical regions, 
(3, 4, 5, 6, 7), but also limb (8) and in-
guinal nerve (9) as well.  PNFS is being 
applied in individual cases where con-
ventional treatments have failed to con-
trol pain, however, there is no consen-
sus yet as to what indications are candi-
dates for this novel form of neuromod-
ulation. We applied the same approach 
to three cases of chronic abdominal 
pain, demonstrating the potential use of 
PNFS as an additional method of pain 
control for patients with chronic ab-
dominal pain. 

Abdominal pain may have a wide 
range of underlying etiologies, and 
may be characterized as neuropathic, 
in which there is damage to peripheral 
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subcutaneously, applying stimulation in 
the peripheral field based on the under-
standing that the dermatomal innerva-
tion and visceral innervation converge 
at the same spinal cord segments.

The three patients reported here 
had intractable abdominal pain and had 
failed nerve blocks, neurolysis, scar ly-
sis and medications. We selected PNFS 
over SCS because we did not feel that 
we would be able to get adequate cover-
age in the affected region using SCS. We 
hoped to offer a therapeutic modality 
that would enable our patients to mini-
mize their need for repeated office visits 
and allow them to return to their usu-
al activities with a minimum of external 
apparatus and interruptions, and there-
fore offered PNFS over transcutaneous 
or percutaneous electrical nerve stimu-
lation (TENS or PENS). 

Successful subcutaneous PNFS 
for post-operative inguinal pain has 
been reported previously. (9) We pres-
ent another case demonstrating a dra-
matic response to PNFS for this difficu-
lat to treat, and relatively common in-
dication. In addition, conventional SCS 
has been used for the treatment of a va-
riety of abdominal visceral pain con-
ditions, including chronic pancreatitis. 
(10) We present a patient with chronic 
pancreatitis and a patient with pain fol-
lowing liver transplant, both of whom 
were treated successfully with percuta-
neous PNFS, in what we believe to be 
the first use of this treatment for these 
conditions.

Case RepoRts

Case 1
Patient #1 was a 19-year-old female 

with a history of right lower quadrant 
and inguinal pain following right ingui-
nal hernia repair four years prior to pre-
senting to our office. The patient had no 
relief following two surgical procedures 
to release the entrapped right iloingui-
nal nerve and removal of scar tissue. 
She had persistent pain following local 
injections, pulsed radiofrequency ther-
mocoagulation of the right ilioinguinal 

nerve, nerve blocks, and neurolysis. She 
developed thinning of the skin over the 
right inguinal region requiring a skin 
flap. Despite these interventions pain 
was described as 10 on a scale of 0 (no 
pain) to 10 (maximum possible pain), 
continuously with intermittent shoot-
ing pains into the right leg. She report-
ed difficulty with sleep and complete 
inability to function due to pain, and 
required opiate analgesics, but was not 
able to take therapeutic doses because 
of sedation and visual changes. She was 
unable to work for more than two hours 
a day, and was not able to enroll in col-
lege because of debilitating pain. In ad-
dition, she complained of inability to 
socialize with friends, and was severely 
depressed. Medications at that time in-
cluded propoxyphene, gabapentin, anti-
depressants and sleep aids.

A 4 day trial of PNFS stimulation 
was performed with excellent results. At 
the trial, a 14 g Tuohy needle was intro-
duced at the superior aspect of the pre-
vious right inguinal surgical scar and 
advanced subcutaneously. An 8 contact 
electrode (Advanced Neuromodulation 
Systems (ANS) Plano, Texas, Octrode 
3186) was then introduced through the 
needle and the needle was withdrawn. 
The patient reported comfortable stim-
ulation in the region of the inguinal 
pain. The lead was secured, and com-
plex programming was done using the 
Multiprogram Trial Stimulator (MTS 
trial system, ANS). The patient report-
ed significant relief of pain during the 
trial period, with average pain reported 
as 4/10, and the decision was made to 
proceed with a permanent implant.

A permanent single octipolar lead 
was later placed in a similar fashion 
to the trial, with an Implantable Pulse 
Generator (Genesis IPG, ANS, Plano, 
Texas) placed in an abdominal pocket. 
During the two weeks following the im-
plant, the patient complained of incom-
plete area coverage, with stimulation in 
the mid-pelvic area rather than over the 
surgical site. A revision was performed 
one month after the implant, and the 
lead was withdrawn approximately 2 
inches, providing stimulation in the de-

sired areas.  VAS scores ranged from 2 - 
4 in the months following revision. Pro-
gramming that provided the best cover-
age included a Frequency of 30 Hz, Pulse 
Width of 507 mSec, and an electrode ar-
ray 1-8: positive, positive, negative, neg-
ative, positive, positive, negative, nega-
tive; also effective was a Frequency of 30 
Hz, Pulse Width of 351 mSec with ar-
ray 1-8: neutral, neutral, positive, neu-
tral, negative, negative, neutral, neutral. 
Final lead position is demonstrated in 
Figure 1. Eleven months since this revi-
sion, the patient has reported excellent 
stimulator coverage and has been able to 
completely discontinue all medications. 
Telephone follow-up one year post im-
plant revealed that she is working full 
time and has very little pain. VAS aver-
ages range from 0-1. She uses the stimu-

Fig 1: Inguinal Neuralgia – Note 
placement of  single lead and area 
of  stimulation coverage.
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lator as needed (currently approximate-
ly once a week) turning it on for ap-
proximately 10 minutes when she expe-
riences pain, and is able to get complete 
and long lasting relief. She has stopped 
all pain medications as well as antide-
pressants, has been dating and enjoy-
ing socializing with family and friends, 
is planning a family vacation and plans 
to enroll in college in the fall. 

Case 2
Patient #2 was a 54-year-old male 

with a history of liver transplant four 
years prior to presenting for manage-
ment of severe abdominal and inci-
sional pain with neuroma. He reported 
right upper and lower abdominal pain 
beginning just after the transplant, fol-
lowed by significantly worse pain from 
the time of an incisional hernia repair 
six months post transplant. Pain was 
described as severe, continual pain with 
intensity 9/10 in the right upper and 
lower quadrants, further described as 
dull, throbbing, burning, and hot and 
radiating into the right groin and tes-
ticle. He was unable to walk or get up 
from a seated position due to pain, and 
was unable to breathe comfortably. He 
was noted to sit stiffly taking shallow 
breaths, secondary to pain with even 
slight movement. He also complained 
of difficulty sleeping. At presentation 
to our office his Oswestry Score was 76. 
Initial medications included controlled 
release morphine and gabapentin. In-
tercostal nerve blocks to the right T10, 
T11 and T12 nerves and neuroma in-
jections along the right abdominal in-
cision were performed without signifi-
cant benefit. Intercostal nerve blocks to 
the right T9, T10 and T11 nerves along 
with right ilioinguinal blocks provided 
temporary relief lasting approximately 
6 months. 

A trial stimulation was done with 
two Quattrode leads (ANS, Plano, Tex-
as) placed subcutaneously over the 
right intercostal margin over the site of 
greatest pain. A third Octrode lead was 
placed over the liver transplant surgi-
cal scar. The patient reported a 90% re-
duction in overall pain during the tri-

al. A permanent system was implanted 
with the three leads placed subcutane-
ously over the same sites used during 
the trial. (Wide Spaced Dual Quattrode, 
6 mm spacing, and one Octrode, ANS) 
Wide spacing leads (6 mm between 
contacts compared to 4 mm regular 
spacing) were chosen to maximize the 
area of coverage. A rechargeable gener-
ator (EON, ANS) was placed in a pocket 
over the right hip. Lead position is dem-
onstrated in Figure 2.

Maximum relief was achieved with 
programming cycles of 5 minutes of 
stimulation followed by 5-10 minutes 
off, using the following settings: Fre-
quency 82 Hz, Pulse Width 387/500 
mSec, lead array contacts 1-4 for each 
lead: positive, positive, neutral, negative. 
Six months post implant, the patient de-

scribes the difference in pain as “night 
and day”, compared to the pain pre-im-
plant. He reports a pain level of 0/10 in 
the right upper abdomen, has no diffi-
culty breathing, is able to walk and ac-
complish his usual daily activities, and 
has no further difficulty sleeping. The 
Oswestry score at 6 months post-stim-
ulation was 28. He continued oral mor-
phine but discontinued gabapentin.

Case 3
Patient #3 was a 39 year old male 

with a three year history of chronic 
pancreatitis due to pancreatic divisum. 
By the time of presentation to our of-
fice he had undergone cholecystectomy, 
sphincterotomy, and a modified Whip-
ple procedure and placement of multi-
ple stents. He had a history of hospital-
izations one to two times a month for 
management of pancreatitis symptoms. 
Pain was localized to a well-defined 6 
x 4 cm area in the right upper quad-
rant. He characterized pain as constant, 
dull, and throbbing with an intensity of 
3/10 daily, with occasional increases to 
9/10.  These more severe episodes lasted 
hours to days. approximately one to two 
times per week. He reported incapaci-
tating pain one to two times per month 
described as shooting through his body 
with a grabbing sensation causing him 
to buckle over. He reported difficulties 
sleeping and inability to perform dai-
ly activities, and was significantly de-
pressed. At the time of initial presenta-
tion, medications included oral opioids 
and gabapentin.

Due to the refractory nature of his 
pain and desire to be off opioids, a tri-
al of PNFS was offered. While SCS was 
a valid option, we selected PNFS to 
achieve the same end result with a po-
tential for greater reliability and safe-
ty. At the time of trial, the area of max-
imum pain in the right upper quadrant 
was identified with the patient awake 
and responsive. The patient was then 
sedated and a 15 g Tuohy needle was 
advanced under the skin about 2 cm 
lateral to the field of intended cover-
age. With the bevel pointing down, an 
octipolar lead (ANS Octrode) was ad-

Fig 2: Patient status post liver 
transplant with right abdominal 
and incisional pain. Note place-
ment of  three leads and region of  
stimulation coverage.
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significantly and demonstrated 
improvements in activities of daily 
living.

Based on the success of the trial, he 
later underwent placement of a perma-
nent system. Two Octrode leads were 
placed in the appropriate location, al-
though this time in a vertical fashion 
parallel to the spine and slightly more 
cepahlad than before. An EON Re-
chargeable IPG (ANS) was connect-
ed to the leads and then placed into a 
pocket in the abdominal wall inferior 
to the leads. However, several days fol-
lowing implantation, the patient com-
plained of poor paresthesia coverage as 
compared to the trial. This was attribut-
ed to the fact that the leads were placed 
vertically rather than horizontally, as 
they had been during the trial.  A revi-
sion was performed, in which the leads 
were replaced in the medial to lateral 
orientation as they had been during the 
trial. Following this revision the patient 
has had exellent pain control, with VAS 
scores of 2, with further taper of analge-
sics. Oswestry score has decreased from 
28 pre implant to 0. 

Two months later the patient re-
ported problems with his system, with 
stimulation turning on, and then stop-
ping after 5 – 10 seconds. Despite these 
complaints the patient had had no hos-
pitalizations since the implant and was 
able to continue tapering his medica-
tions. The entire unit was removed and 
replaced with a new identical system 
with two leads again placed very su-
perficially under the dermis in the re-
gion of the epicenter of the maximum 

Fig 4: 
Fluoroscopy 
pictures 
indicating lead 
placement for 
patient 3.

Fig 3: Patient with chronic pancreatitis. A) Initial placement of  leads 
with first implant. This positioning failed to provide adequate coverage. B) 
Note optimal lead placement and area of  stimulation coverage, with orien-
tation in parallel to dermatome.

A B

vanced in a subcutaneous fashion par-
allel to direction of the field previously 
outlined. The same technique was then 
used for a second Octrode lead approxi-
mately 2 cm inferior and parallel to the 
first electrode. Complex programming 
was done using an MTS trial system 
(ANS; Plano, Texas). 

During the 7-day trial stimulation 

period the patient reported 70 - 80% 
reduction in pain. Using his favorite 
program with Frequency of 60 Hz and 
Pulse Width of 350 mSec he reported 
an 80% reduction in pain. (Both lead 
electrodes had a programmed array 1-
8: neutral, neutral, negative, negative, 
neutral, positive, neutral, neutral). He 
was able to decrease his pain medications 
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pain. Six months since this revision the 
patient has had excellent pain control, 
with VAS scores of 2 and with further 
taper of analgesics. Initial and final lead 
positions are shown in Figures 3 and 4. 

DisCussion

For each of our patients, there were 
options for pain control. TENS or PENS 
may have been effective in controlling 
pain, however we selected PNFS to pro-
vide a long term but reversible solution 
that would require a minimum of of-
fice visits and interruption of activities 
for our patients. We hoped to provide 
a patient-controlled and fully implant-
ed modality that would allow these in-
dividuals to return to an active lifestyle. 
In addition, for Patient 1 with skin irri-
tation and thinning of the skin over the 
inguinal area we did not feel that PENS 
or TENS would be appropriate. For Cas-
es 2 and 3, while SCS may have resulted 
in good coverage in the same dermato-
mal distribution, we chose the more pe-
ripheral approach to minimize the risk 
of complications, avoiding the poten-
tial neurologic sequelae associated with 
stimulation of the spinal cord. Patient 1 
had failed thermocoagulation and neu-
rolysis previously. In the other patients, 
we opted to proceed with PNFS rather 
than neurolysis because of the irrevers-
ibility and unreliability of neurolysis or 
thermocoagulation. 

PNFS has potential advantages as 
a treatment for chronic pain. (11) Ad-
vantages include: reversibility, low mor-
bidity with fewer side effects, minimal-
ly invasive implantation, percutaneous 
lead placement, lead insertion with the 
patient awake to confirm proper lead 
placement, and programmable stimula-
tor systems to improve coverage and ef-
fectiveness of stimulation.

For select patients who have failed 
other methods of pain management, 
PNFS may be a viable option. Patients 
with entrapment neuralgias following 
inguinal hernia repair may represent a 
large group of patients who can be con-
sidered for PNFS (6,800 – 13,600 new 
patients per year in the United States, if 

an estimated incidence of 1-2% of en-
trapment neuralgia following hernior-
rhaphy is accurate). (9) Placement of 
one or two percutaneous leads in the 
inguinal area may provide appropri-
ate paresthesia coverage in areas inner-
vated by the ilioinguinal nerve, genital 
branch of the genitofemoral nerve, ilio-
hypogastric nerve, the femoral branch 
of the genitofemoral nerve, lateral fem-
oral cutaneous nerve, or femoral nerve, 
all of which have been implicated in 
postoperative neuralgias. In addition, 
patients with non-operative causes of il-
ioinguinal neuralgia may be candidates 
for PNFS.

Chronic pancreatitis is a major 
cause of morbidity in the United States. 
Prevalence rates vary from 12 – 45 cas-
es per 100,000 individuals. Intractable 
pain is the dominant characteristic of 
this condition, causing frequent, pro-
longed hospitalizations. Pain caused by 
pancreatitis is one of the most difficult 
clinical syndromes to treat, as it is resis-
tant to most medical therapies and sur-
gical interventions. Conventional pain 
management strategies have been dis-
appointing for pancreatitis as well as for 
other visceral pain syndromes (10, 12). 
While SCS has been reported to relieve 
abdominal visceral pain (10), we ap-
plied PNFS leads directly over the area 
of pain in our patients with pancreati-
tis and incisional neuroma pain follow-
ing liver transplant, and achieved sig-
nificant pain control. The selection of 
the number of leads implanted and lo-
cation of the leads was tailored to the 
specific needs of the patient to precisely 
target the region of pain. Only one lead 
was implanted in the patient with ingui-
nal pain, and this was adequate to com-
pletely cover the area of pain. The liver 
transplant patient experienced pain in 
a more widespread area, and two leads 
were placed over the upper abdomen 
and a third lead in the region of the in-
cision to provide optimal coverage. 
Maximum capacity of currently avail-
able rechargeable IPG’s utilizes a total of 
16 contacts, therefore one Octrode and 
two widespaced Quattrodes were util-
itized to cover the wider area of pain. 

The patient with pancreatitis pre-
sented a more complicated but instruc-
tive scenario. Two leads placed in paral-
lel to the area of pain provided excellent 
coverage during the trial period. Dur-
ing implant of the permanent system, 
because we selected his right umbilical 
area for implantation of the generator, 
the leads were placed in a vertical orien-
tation over the same region as the trial 
leads. This positioning did not provide 
as effective coverage. However, after re-
vision, with leads placed again in par-
allel orientation to the dermatome, the 
patient had significant relief. We opine 
that for optimal coverage, leads should 
be placed in parallel to the dermato-
mal distribution of the affected nerves 
to take advantage of presumed viscero-
tomal/dermatomal convergence.  Simi-
larly, during the course of revising his 
system it became clear that having the 
leads placed extremely superficially was 
important to the effectiveness of the 
system. 

For each patient with PNFS, we 
placed the leads just under the dermis, 
superficially enough to be easily palpat-
ed through the skin. Location of lead 
placement was selected with the assis-
tance of patients during the procedure, 
who were able to identify their areas of 
maximum pain, and to confirm pares-
thesia coverage before leads were se-
cured in final position. The use of an 
eight contact array enabled a greater 
area of coverage and provided great-
er options for programming, as well as 
flexibility for changes in coverage over 
time. One physician selected only oc-
tipolar leads, in order to maximize the 
area of coverage, while another physi-
cian chose widely spaced (6 mm) quat-
trode leads plus one octipolar lead to 
maximize coverage area. In contrast to 
SCS, where there is conduction between 
leads through spinal fluid, in PNFS we 
assumed the leads function indepen-
dently, with no “cross-talk” or conduc-
tion through tissue, and the goal of pro-
gramming was to capture the broadest 
zone of coverage. Given a maximum of 
16 total contacts available with current 
programmers, we selected the num-
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ber, type, and programming of leads 
to maximize coverage for each particu-
lar patient’s situation. Programming pa-
rameters were selected based on patient 
comfort, using our experience with pe-
ripheral stimulation to provide settings 
with optimal coverage. 

For our patients, the most effec-
tive programming involved continuous 
cycling of stimulation, with five min-
utes of stimulation alternating with five 
minutes off. This appeared to minimize 
desensitization to the stimulation. 

The question remains how and 
why stimulation of the peripheral field 
provides pain relief. Similar to the pos-
tulated mechanism for Percutaneous 
Electrical Nerve Stimulation (PENS), 
(13) neurostimulation in subcutane-
ous tissues with PNFS may alter local 
blood flow, block cell membrane de-
polarization and axonal conduction, 
affect neurotransmitters, and thereby 
similarly block or jam nociceptive in-
put back at the spinal neurons. As pos-
tulated for PENS and TENS (13), PNFS 
may cause an increase in endogenous 
endorphins and other opiate-like sub-
stances, normalize nerve conduction 
velocity, and decrease conduction la-
tency and the mechanical pain thresh-
old. As described previously, we suspect 
that PNFS relieves abdominal visceral 
pain by modulating cutaneous nerves in 
the dermatomal distribution of the vis-
cerotome involved in pain. (10) Further 
study is needed to clarify the patho-
physiology and mechanism of action of 
peripheral nerve field stimulation.

Similarly, the nomenclature needs 
to be more carefully defined and spe-
cific Common Procedural Terminolo-
gy (CPT) codes need to be assigned so 
that this therapy can be offered to ap-
propriate candidates. PNFS is a unique 
form of neuromodulation, neither syn-
onymous with direct peripheral nerve 
stimulation nor SCS. There is consider-
able controversy surrounding the nam-
ing and coding of this procedure, with 
the term “Peripheral Nerve Field Stimu-
lation” agreed upon at a meeting in May 
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for PNFS.

ConClusion

PNFS was effective in relieving 
pain refractory to conventional man-
agement. PNFS has advantages, includ-
ing reversibility, being minimally inva-
sive and with apparent low morbidi-
ty. Our experience suggests that PNFS 
has potential as a treatment option for 
chronic abdominal pain, including post 
inguinal herniorrhaphy pain, abdom-
inal incisional pain, and pain associat-
ed with chronic pancreatitis. The tech-
nique merits further study.


