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Since its first application in the management of 
both acute and chronic pain, transcutaneous electrical 
nerve stimulation (TENS) has been applied to a wide 
range of problems. The management of postoperative 
pain by means of TENS has prompted much clinical 
interest and investigation, particularly in thoracic and 
abdominal surgical procedures.1"6 In such cases, ap
plying the electrodes near the incision is a common 
practice. The application and benefits of TENS for 
abdominal pain of nonoperative origin has been less 
widely studied, however. Roberts found significant 
relief of pain associated with pancreatitis in five 
subjects after only one or two brief periods of stimu
lation, and he noted persistence of relief.7 Perdikis 
described 20 cases of protracted ileus; 16 were com
pletely deflated within 24 hours after TENS was 
applied.8 Only three of Perdikis' cases involved non-
postoperative problems, however, and the results for 
nonoperative patients were not isolated from the re
sults for those who had recently undergone abdomi
nal surgery. 

The application of TENS for intra-abdominal pain 
not related to surgery may be a viable and beneficial 
course of action. This case report describes the use of 
TENS for a patient with intra-abdominal pain and 
distention. 

PATIENT DATA 

A 51-year-old man with an eight-year history of 
lower abdominal pain was referred to this clinic for 
examination and treatment. The patient had been 
under the care of several physicians since the onset of 
his pain and had visited several specialty clinics 
throughout the southeastern United States. Several 
diagnoses were made, including irritable bowel syn

drome and mechanical ileus. The patient had a mild 
aortic insufficiency and various inhalant and food 
allergies that were well controlled. The patient had 
always attributed his pain to "trapped gas in the 
colon," a conclusion reinforced by his physicians over 
the years. Unfortunately, little or no benefit resulted 
from previous medical management. The patient re
ported moderate relief of his pain with oral adminis
tration of diazepam but was very apprehensive of its 
side effects, especially drowsiness during working 
hours. At home, the patient experienced significant 
relief of pain after a short application of a relative's 
TENS unit. 

The patient subjectively reported that his most 
acute pain generally occurred between 1 AM and 4 
AM and that it was characterized by feelings of 
abdominal distention and moderate to severe pain, 
causing him to get up from bed. After expelling a 
large amount of flatus, the patient usually returned to 
sleep. Occasionally, however, he remained awake 
throughout the night. 

The patient described the location of his discomfort 
as a horizontal band across the lower abdomen. This 
band corresponded roughly with the T10, T11, and 
T12 dermatomes anteriorly, and the lateral bound
aries of pain were near the anterior superior iliac 
spines bilaterally (Fig. 1). The pain was occasionally 
greater on the left side than on the right but was 
generally the same on both sides. 

The patient had very active bowel sounds, espe
cially after abdominal percussion and palpation. The 
areas of acute tenderness were widely and randomly 
distributed over the band previously described, with 
no obvious pattern of location and level of pain. Any 
attempt at digital pressure to the region resulted in a 
protective splinting contraction of the abdominal 
musculature. The results of the remainder of his 
examination, including examination of the lumbosac
ral and thoracic regions, were normal. 

TREATMENT AND RESULTS 

Treatment with TENS was decided on in an at
tempt to decrease the intra-abdominal discomfort and 
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PRACTICE 

feelings of distention as subjectively reported by the 
patient. At this time, the patient was receiving no 
other treatment for this problem. A Staodyn 4500* 
dual-channel TENS unit was used to apply a modi
fied interferential pattern of stimulation with four 
electrodes at the four corners of the band of discom
fort (Fig. 2). The patient was instructed to increase 
the intensity of the unit up to a comfortable tolerance 
without stimulating muscle contraction. A low-fre
quency setting of 2 pulses per second (pps) was used. 
This frequency appeared to approximate the fre
quency used by the patient in his previous trial with 
his relative's TENS unit. The pulse width was set at 
40 µsec, which provided a more comfortable stimu
lation than other pulse widths. The patient was in
structed to begin using the unit at 6 PM for 30 minutes 
and then to turn the unit off for 60 minutes. He was 
to continue this protocol of 60 minutes off and 30 
minutes on until he went to bed. Then he was to leave 
the unit off throughout the night. Daily rechecks to 
determine the effect of the TENS were arranged with 
the patient. 

The benefits of the TENS were assessed by means 
of the patient's subjective ranking of pain on a scale 
of 0 to 10, with 0 equal to no pain and 10 equal to the 
most severe pain ever experienced with this particular 
problem. Before he began using TENS, the patient Fig. 1. (left) The crosshatched area shows the patient's 

primary area of pain. 

Fig. 2. (right) Electrode placement sites for application 
of TENS (channel 1:1a and 1b; channel 2: 2a and 2b). * Staodynamics, Inc, 1225 Florida Ave, Longmont, CO 80501. 

Fig. 3. Patient's ranking of pain intensity during treatment and follow-up. A score of 0 denotes no pain, and 10 
denotes the most severe pain ever experienced with this problem. 
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retrospectively reported his typical nocturnal pain as 
7 or 8. 

On Day 1 of personal use of the TENS unit, the 
patient reported "good" relief and that he was not 
awakened because of pain. He did complain, how
ever, of skin irritation under the electrodes and tape, 
although only slight redness was apparent. Bowel 
sounds were decreased from the previous day. The 
patient ranked his pain for the first night as 2. 

Treatment on Days 2 and 3 was disrupted by 
increased skin irritation, and pain for both days was 
ranked by the patient as 4. Slight changes in the 
electrode placement, generally 1 to 2 in from the 
original sites, allowed the skin integrity to recover, as 
evidenced by decreased irritation and redness. 

Because of my previous experiences involving skin 
irritation with low-frequency stimulation, I decided 
to raise the frequency of stimulation. On Day 4, the 
patient was instructed to use constant stimulation 
from 6 PM until bedtime with a frequency of 70 pps, 
a pulse width of 70 µsec, and the intensity increased 
to a comfortable tolerance. The width was increased 
from 40 µsec to provide maximal comfort with the 
higher frequency stimulation. 

On Day 5 the patient ranked his pain as 2 and 
reported no difficulties. Skin irritation was no longer 
a problem. The patient was therefore given a home 
rental TENS unit for a 30-day period. 

After 30 days, the patient reported continued ex
cellent relief and ranked pain as 1 or 2. Bowel sounds 
remained decreased from the initial examination. His 
skin irritation reoccurred only occasionally, again 
requiring slight alterations in electrode placements, 
but he experienced no disruptions in relief. He pur
chased a unit for home use at this time. 

At three months, the patient was continuing with 
his evening applications of TENS and was ranking 
his pain as 0 or 1. Between three and six months after 
beginning the use of TENS, he began to decrease the 
frequency of application, at my suggestion, and as
sessed the effect of this decrease. By six months, the 
TENS was used only one or two times a week in the 
evening before bedtime, and the pain ranking re
mained as 0 or 1. The pain ranking scores for the 
period from Day 1 to the six-month follow-up are 
summarized in Figure 3. 

DISCUSSION 

This case report demonstrates that using TENS to 
treat nonoperative intra-abdominal discomfort may 
be beneficial. Before deciding on the TENS or an
other treatment modality, however, the practitioner 
must be alert to the possibility of any progressive 
pathology that may be producing the pain. 

More extensive studies assessing the efficacy of 
TENS in cases such as this are needed. Follow-up 

studies of various treatment durations would be of 
great interest as would a more detailed analysis of the 
importance and implications of treatment frequency. 
The comparative use of TENS in high- and low-
frequency modes could also help to determine the 
most beneficial type of stimulation characteristics in 
these and similar types of conditions. 

This patient's relief could be attributed to various 
mechanisms. There may have been a disruption of a 
pain-spasm cycle of the abdominal musculature, al
lowing freer intestinal motility. Also, and of greater 
interest, the TENS may have had an effect on auto
nomic nervous system activity, which allowed im
proved function. As Perdikis points out in his study, 
ileus may be the result of an increase in sympathetic 
activity.8 It may be that with the blocking of the 
afferent channels of a spinal-mediated reflex mecha
nism, the ileus can be managed. Perdikis also pro
poses a mechanism of relief that stimulates the myen
teric plexus, or the large nerve fibers, with subsequent 
sympathetic inhibition. 

In all reporting of TENS effectiveness, the possible 
implications of a placebo response must be consid
ered. In this case, such a response would most likely 
be applied to the patient's subjective ranking of the 
pain; the relief of the patient's distention is a physical 
function, as indicated by such factors as the noted 
decrease in bowel sounds. The improvement in sleep
ing habits also pointed to a reliable index of treatment 
efficacy. But one cannot discount the connection 
between physiological and emotional factors. The 
quieting of an emotional state through the placebo 
response may help in normalization of function. 

The principles and procedures involved in using 
TENS for intra-abdominal problems not related to 
surgery warrant further investigation. 
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