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Transcutaneous Electrical Nerve Stimulation for Pain Relief
following Inguinal Hernia Repair: A Controlled Trial

F. Smedley, M. Taube, C. Wastell

Academic Surgical Unit, 'St. Stephens Hospital, London, UK
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Abstract. The efficacy of transcutaneous electrical nerve stimulation (TENS) in relieving
postoperative pain has been assessed by means of a prospective randomized controlled trial
in 62 male patients undergoing unilateral inguinal herniorrhaphy. Thirty-four patients
received TENS and 28 patients received sham TENS for 48 h after the operation. Pain was
assessed by means of linear analogue pain scales, analgesic requirements and peak expiratory
flow readings. We were unable to detect any significant differences in these variables when
the two groups were compared. These results do not support the use of TENS.

Introduction

Pain following inguinal herniorthaphy
may be controlled by opiate analgesics. Ade-
quate doses of this group of drugs, given suf-
ficiently often to control pain, may result in
pulmonary complications or respiratory de-
pression [8]. Whilst intermittent administra-
tion may result in unnecessary pain between
doses, continuous infusion is associated with
an increased risk of respiratory depression.

It is well known that pressure or massage
over a painful area can reduce the intensity
of pain — a phenomenon that can be ex-
plained by the ‘gate control theory’ [7],

which suggests that pain impulses can be
controlied in the spinal cord by means of a
special presynaptic neuron system. This has
led to the introduction of transcutaneous
electrical nerve stimulation (TENS) as a pos-
sible means of postoperative pain relief. Al-
though the use of TENS is thought to be free
of complications, there have been conflicting
reports as to its efficacy in controlling pain
[1-3, 6, 9, 10]. It has been suggested that it
may be necessary to use two pairs of elec-
trodes (one pair adjacent to the wound and
the other pair situated on cither side of the
spinal column) in order to achieve satisfac-
tory pain relief [3].
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A single blind, randomized, prospective
trial was performed to evaluate the effect of
TENS on postoperative pain and respiratory

" function following inguinal hernia repair.

Patients and Methods

Sixty-two male patients undergoing unilateral in-
guinal hernia repair were randomized to receive
TENS or sham TENS. Randomization was achieved
by the use of random number tables. Twenty-eight
received sham TENS and 34 received TENS. Patients
with a history of psychiatric illness, narcotic abuse or
previous hernia repair were excluded.

Prior to surgery informed consent was obtained
from the patients who were told that a tingling sensa-
tion around the wound was sometimes associated
with TENS. They were also encouraged to ask for
additional analgesia if required. Peak expiratory flow
rates were measured, taking the best of three read-
ings.

Patients were given standard intramuscular pre-
medications of Omnopon (0.25 mg/kg). A Shouldice
repair, through a straight incision, parallel to the
inguinal lipament was performed under general
anaesthetic. No local anaesthesia was used. At the
conclusion of the operation a pair of sterile self-adhe-
sive electrodes (3M, 6220) were placed on either side
of the incision, The patient was then transferred to
the recovery room and when sufficiently awake to be
able to cooperate, a second pair of electrodes was
placed on either side of the spinal column - centred
over the first lumbar vertebra. Both pairs of elec-
trodes were connected to a 3M Tenzcare Dual Chan-
nel TENS stimulator (6240) delivering a standard 70-
Hz, rectangular-shaped pulse. The amplitude control
on each channel was then increased until the patient
was able to feel a comfortable tingling sensation,
(TENS is not thought to be effective unless it can be
felt.) The machine was then disconnected and imme-
diately replaced by another TENS stimulator or com-
pletely identical sham TENS stimulator (according to
randomization) with the amplitude controls set at the
same level as the initial test machine.

Pain was measured by asking the patients to com-
plete linear analogue pain scales [4] at 6, 12, 24, 36
and 48 h after operation. Completion of the analogue
pain scale was delayed of Omnopon had been admin-

istered within the previous 3 h. Peak expiratory flow
rates were measured at 24 and 48 h postoperatively.
Omnopon requirements were recorded. The nursing
staff were not aware as to whether the patients were
receiving TENS or sham TENS.

Results

The mean age of the patients in both
groups was similar (57 years in the TENS
group, range 21-83, and 55 vyears in the
sham TENS group, range 24-78). We were
unable to detect a significant difference in
the opiate requirement between the two
groups. The TENS group of 34 patients re-
ceived 32 doses of opiate analgesia (0.9
doses per patient) and the sham TENS group
of 28 patients 24 doses (0.85 doses per pa-
tient). Patients in both groups required be-
tween 0 and 4 postoperative doses of Omno-
pon (fig. ). We were unable to detect any
significant difference in the postoperative
peak expiratory flow readings between the
TENS and sham TENS patients at either 24
or 48 h (fig. 2). No significant difference in
the linear analogue pain scale readings was
detected at any time after the operation
(fig. 3).

Statistics

Opiate requirement, peak expiratory flow
readings and linear analogue pain scale read-
ings were compared in both the TENS and
sham TENS groups by the Mann-Whitney U
test, (fig. 1-31. Type II error was calculated
at the 80, 90 and 65% power (20, 10 and 5%
type II error probability). For opiate doses
this was 0.31 (80% power), 0.36 (90% pow-
er) and 0.40 (95% power). For pain scale
readings this was 0.78 (80% power), 0.91
(90% power) and 1.01 (95% power). For
peak flows at 24 h it was 63.9 (80% power)
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Fig. 3. Mean linear analogue
pain scale readings in patients
with TENS (T) and sham TENS
(5T) (p > 0.05, Mann-Whitney U
test). Values are given as means =+
SD.

Fig. 1. Doses of Omnopon required by patients
with TENS (34 patients, 0.9 dose/patient) and sham
TENS {28 patients, 0.85 dose/patient) {Mann-Whit-
ney U; p > 0.05).

Fig. 2. Peak flow in patients with TENS (T) and
sham TENS (S8T). (Mann-Whitney U; p = 0.6, 24 h;
p=0.08, 48 h.




236

Smedley/Taube/Wastell

73.8 (90% power) and 82.8 (95% power).
For peak flows at 48 h it was 54 (80%), 62.3
(909 and 70 (95%).

Discussion

We have shown no benefit from the use of
TENS, a result which is at variance with the
conclusions of several other studies [1-3, 6,
9, 10] in which similar stimulators have been
utilized. The methodology of several of the
previous studies can be criticized and trials
purporting to measure analgesic effects are
associated with many pitfalls. One of these
studies was non-randomized [1] and the oth-
ers based on small samples [2], heteregenous
or retrospective [6]. Two more recent studies
[3, 4] have reached similar conclusions to
ours.

A similar but smaller study [4] demon-
strated no advantage from the use of TENS
following inguinal hernia repair. It was sug-
gested that the failure to demonstrate advan-
tages associated with the use of TENS may
have been related to the use of only a single
pair of electrodes. In our study two pairs of
electrodes were used with no apparent ben-
efit.

Pain is a subjective phenomenon and as
such is difficuli to measure. Although the
linear analogue pain scale is probably the
best available means of measuring pain [5]
the wide variation in results from different
patients undergoing identical operations un-
derlines the wide variation in the manner
that patients perceive their pain. Pain scale
readings may also be influenced by the tim-
ing of opiate administration. Gther studies
have not taken this into account.

It was entended that this study should be
doubie blind as the readiness of medical and

pursing staff to administer opiates could be
altered by an awareness of whether individ-
val patients were receiving TENS or sham
TENS. It is difficult to perform such a dou-
ble blind study because TENS normally
causes a tingling sensation and for this rea-
son we consider our study single blind. Our
patients were informed that they were taking
part in a trial and some of the more percep-
tive patients correctly deduced that the ab-
sence of tingling indicated that they were
receiving sham TENS - despite the fact that
the sham TENS machines had the same
identical flashing red lights as the TENS
machines.

Peak expiratory flow measurement not
only provides an index of respiratory func-
tion, but also indirectly measures pain.
Changes in peak flow reflect alterations in
the ability of a patient to cough — which is
dependent in turn on adequate analgesia.
However, the sudden sharp wound pain as-
sociated with coughing or movement is dif-
ferent from the dull ‘background’ pain that is
experienced at other times.

We found that TENS, although well ac-
cepted by patients, was relatively demanding
on the time of the hospital staff as electrodes
and wires sometimes became detached and
entangled.

In conclusion, we have been unable to
demonstrate any advantage of TENS over
conventional analgesics in terms of pain re-
lief. We have abandoned TENS in our prac-
tice.
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