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Short report

EMG, single fibre EMG and sacral reflexes in
assessment of sacral nervous system lesions
DB VODUSEK, M JANKO, J LOKAR

From the Institutefor Clinical Neurophysiology, University Medical Centre, Ljubljana, Yugoslavia

SUMMARY EMG of pelvic floor muscles, single fibre EMG of external anal sphincter and both
bulbocavernosus and anal reflexes were investigated ia 31 men without sacral nervous system
lesions and in 12 patients with neurogenic erectile impotence, of whom one had slight loss of
sensitivity to pinprick in the lower sacral dermatomes. EMG and single fibre EMG abnormalities
have been found concomitantly in eight patients and six of these had also prolonged
bulbocavernosus reflex latencies. In two patients the prolonged bulbocavernosus reflex latency was
the only abnormality. Single fibreEMG of anal sphincter muscle seems to be superfluous in routine
evaluation of sacral nervous system lesions.

There is a need for objective and more detailed
assessment of the sacral neuromuscular system in
trauma and various nervous diseases, as well as in
disorders of micturition, defaecation and potency.
For this purpose electrophysiological methods have
been used: EMG,' single fibre EMG,s pudendal
nerve conduction measurement,67 and recording of
bulbocavernosus8 and anal9 reflexes, but the
respective usefulness and applicability of these
methods in routine clinical evaluations is still far from
established. This study reports the results obtained
by recording EMG, single fibre EMG and
bulbocavernosus and anal reflexes in a group of men
with erectile impotence of supposed neurogenic
basis, in order to judge the relative merits of the
various methods in providing useful clinical
information. Preliminary reports of the present study
have been presented elsewhere.'01'

Subjects and methods

The control group consisted of 31 men with a mean age of
26- 1 years (17-46 years) without lesions of the sacral
nervous system and without systemic disease. They were
referred for neurophysiological evaluation because of
premature ejaculation, enuresis (selected cases with normal
results of a urodynamic evaluation) or pain problems.
The patient group consisted of 12 patients 22 to 45 years

old who were referred with a diagnosis of probable
neurogenic erectile impotence. They had a history of
polyneuropathy (4 cases), lumbar disc disease (4 cases),
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trauma to pelvis (2 cases) and diabetes mellitus (2 cases).
All subjects received a neurological examination. The

electrophysiological recordings were made with a Medelec
MS6 EMG apparatus, with standard concentric needle
electrodes and single fibre EMG (SFEMG) electrodes
(Medelec). The external urethral sphincter and external
anal sphincter as well as the bulbocavernosus muscle were
examined with the concentric needle by the percutaneous
approach.' The bulbocavernosus and the anal reflex were
evoked and detected as described by Ertekin and Reel8 and
Pedersen et al9 respectively, with the exception that a
bipolar surface electrode (Disa 13462) was used for
stimulation of both reflexes.
With the SFEMG electrode the mean motor unit fibre

density and the mean duration of multiple potentials were
determined in the external anal sphincter, according to the
standard criteria. 12 The recordings were made from
"tonically" active and reflexly activated motor units (talking
to the patient, stroking his skin) and in a lesser degree from
voluntarily activated motor units. In most cases only two
skin penetrations were made at the lateral aspect of the
orifice.

Results

The men from the control group were normal on
neurological examination; their bulbocavernosus and
anal reflexes were present. They reported good
morning erections. The EMG recordings showed
spontaneous background motor unit activity in
sphincter muscles and electrical silence in the
bulbocavernosus muscle on "relaxation". An
interference pattern was obtained on voluntary and
reflex activation. The amplitudes of motor unit
potentials (MUPs) exceptionally exceeded 2 mV and
were never above 3 mV. Polyphasic potentials
constituted up to 5% of MUPs in the
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EMG, single fibre EMG and sacral reflexes in assessment of sacral nervous system lesions

Table 1 Singlefibre EMG parameters in external anal
sphincter muscle and sacral reflex latencies in 31 male
subjects*

Mean Standard Range
value deviation

Fibre density 1 58 0-17 1-25-190
Duration of complex

potentials (ms) 1 12 0-32 0-54-167
Mean interspike

interval (ms) 0 80 0 23 0-48-1 48
Bulbocavernosus

reflex (ms) 30 8 3-72 23-38
Anal reflex (ms) 56 8 10-96 38-83

* Mean age 26 1 (SD = 6 6, range 17-46 years).

bulbocavernosus muscle, up to 10% of MUPs in the
external urethral sphincter and up to 12% ofMUPs in
external anal sphincter. The SFEMG parameters and
the bulbocavernosus and anal reflex latencies are
given in table 1. The calculated upper normal limit
(mean value *3 SD) for fibre density was 2 (muscle
fibres/recording site), for the bulbocavernosus reflex
latency 42 ms and for the anal reflex latency 89 ms.
The men from the patient group suffering from

polyneuropathy and lumbosacral disc disease had
minor signs of their disease (absent Achilles tendon
jerks and/or slight distal sensory loss in lower limbs).
Only one patient had signs of a lesion in the lower
portion of the sacral nervous system; this patient had
a slight sensory loss to pinprick in the perineal region
after pelvic trauma. All men from the patient group
had bulbocavernosus and anal reflexes. Two patients
reported good morning erections, nine reported poor
morning erections and in one this information was not
available. The results ofEMG recordings were within
the limits of the control group in four patients; in
eight patients the interference pattern was reduced
and the number of polyphasic potentials increased
above 12% in at least one of the examined muscles. In

five out of these eight patients MUPs with amplitudes
above 3 mV were recorded. Fibre densities in the
external anal sphincters of patients ranged from 1 53
to 2- 57; only the eight patients with EMG
abnormalities had abnormal values for fibre density.
Anal reflex latencies in the patient group ranged from
57 to 89 ms and bulbocavernosus reflex latencies
ranged from 37 to 73 ms; eight patients had abnormal
bulbocavernosus reflex latencies. The inter-
relationship between the patients' diagnosis and
electrophysiological findings is given in table 2.
No patient with abnormalities of the neuro-

physiological parameters reported good morning
erections.

In conclusion one out of 12 patients with prob-
able (peripheral) neurogenic impotence had clinical
signs of a lesion to the sacral portion of the nervous
system and nine others (ten altogether) had
neurophysiological signs of such a lesion.

Discussion

EMG of muscles whose innervation is supplied by
sacral segments S2 to S4-the external sphincter
muscles are the usual choice-is a time-honoured
method'3 for evaluation of sacral nervous system
lesions. 3 46 The presence of polyphasic potentials in
sphincter muscles is slightly more pronounced than in
limb muscles.3 In our control group polyphasic
potentials were found most frequently in the external
anal sphincter, which might be most exposed to
stretch and thus to a lesion of intramuscular nerve
twigs. The measurement of motor unit fibre density is
a sensitive indicator of muscle fibre grouping'2 and
thus reflects the amount of reinnervation. Our values
correspond well to those obtained by Neill and
Swash5 who used the method for determination of a
neurogenic basis for ano-rectal incontinence.
However, they included muscle fibre potentials

Table 2 Neurophysiologicalfindings in a group of 12 men with erectile impotence

Patient Diagnosis Findings*

EMG SFEMG Bulbocavernosus
reflex latency

I Polyneuropathy AB AB AB
2 Polyneuropathy AB AB AB
3 Polyneuropathy AB AB AB
4 Polyneuropathy AB AB N
5 Lumbosacral disc disease N N N
6 Lumbosacral disc disease AB AB AB
7 Lumbosacral disc disease AB AB N
8 Lumbosacral disc disease N N N
9 Pelvic trauma AB AB AB
10 Pelvic trauma AB AB AB
11 Diabetes mellitus N N AB
12 Diabetes mellitus N N AB

*N = within normal limits.
AB = abnormal.
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above 150 ,uV for their fibre density measurement,
rather than the standard lower limit of 200 1iV,'2
because the muscle fibre diameters in the external
anal sphincter are smaller than in limb muscles. 14 This
should "increase" their fibre density as compared to
our recordings based on standard criteria. The fibre
density in the external anal sphincter in our control
group is quite comparable to the values for limb
muscles as obtained by Stalberg and Trontelj.'2 We
would expect slightly higher fibre density values if the
thinner muscle fibres in the external anal sphincter
could be accounted for by changing the criteria of
fibre density measurement, which would also then
correlate better with the slightly increased polyphasia
in the external anal sphincter. Certainly the average
muscle fibre potential amplitude in the external anal
sphincter is lower than in a limb muscle, as was
observed by Neill and Swash5 and we found a
relatively longer mean duration of complex
potentials, as well as longer mean interspike intervals
(table 1), which would suggest a slower conduction
velocity in muscle fibres of smaller diameter. 12 Motor
unit fibre density measurement has in this admittedly
small group of patients shown no obvious advantage
over the standard EMG; it has also been tedious to
assemble the needed number of recordings in some of
the "abnonnal" sphincters, even if the procedure is
really neither difficult nor unusually painful in the
normal subject.5
The latency of the sacral reflex response to electri-

cal stimulation reflects mainly the conduction in the
afferent and efferent limbs of the reflex arc and is thus
an indicator of myelination and fibre diameter of
these pathways. The EMG study on the other hand
provides information about denervation and
reinnervation of muscle fibres. Thus loss of axons
associated with denervation or slowing of nerve
conduction associated with demyelination could
conceivably lead to abnormal findings in either EMG
or the sacral reflex studies respectively; in this way
findings in four of our patients (two with only
abnormal EMG findings and two with only prolonged
sacral reflex latencies-table 2) can be explained.

In conclusion, a concentric needle EMG
examination of pelvic floor muscles with concomitant
recording of electrically elicited muscle responses,
especially the bulbocavernosus reflex, is
recommended in the routine electrophysiological
search for a lesion to the sacral nervous system. Single
fibre EMG of the external anal sphincter is feasible
but is primarily of value for research purposes;
recordings with single fibre EMG needles have been
rewarding in characterisation of pelvic floor muscles'
response to electrical stimulation '5 and in recordings
of "tonic" motor units' activity in sphincter
muscles.'0 16

This study was supported by the Research Committee
of Slovenia, Ljubljama, Yugoslavia and Bob and
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