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Relation between flexor spasms, uninhibited detrusor
contractions and anal sphincter activity
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SUMMARY The time relation between flexor spasms, detrusor contractions and anal sphincter activ-
ity was recorded in a consecutive series of 111 patients with hyperreflexic bladder and flexor spasms.
In 76 of the patients flexor spasms were preceded by detrusor contractions. The opposite pattern,
namely detrusor contractions preceded by flexor spasms, was seen in only nine patients. The anal
sphincter activity was generally increased in relation to detrusor contractions in patients with spinal
lesions but decreased in patients with cerebral lesions. The treatment of flexor spasms and unin-
hibited detrusor contractions is discussed on the basis of this mutual relationship.

The flexor reflex and associated flexor spasms, which
are involuntary contractions in the flexor muscles,'2
can be increased by lesions of suprasegmental levels in
the central nervous system owing to disinhibi-tion. In
severe cases flexor withdrawal spasms, often seen in
patients with complete upper motor neuron lesions,
can facilitate development of contractures. In less
pronounced cases flexor spasms may impair mobi-
lisation and can be painful. In this group of patients
hyperreflexic bladder is also seen. Hyperreflexic blad-
der is characterised by uninhibited detrusor con-
traction at subnormal filling of the bladder resulting
in frequency, urgency and urge incontinence.3
The striated sphincters are functionally interrelated

with the bladder and the lower limb flexor mus-
cles.4-6 This paper presents our studies of the mutual
relationship between flexor spasms, uninhibited de-
trusor contractions and activity in the anal sphincter.

Material and methods

The material was selected from a group of patients with neu-
rological disorder and distinct voiding dysfunction admitted
to the Department of Neurology, Aarhus Kommune-
hospital, Aarhus in the period of 1 January 1981 to I
December 1983.
The uninhibited detrusor contractions were demonstrated

by cystometry using a two-way balloon catheter introduced
via the urethra into the bladder. Isotonic saline was infused
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at the rate of 20 ml per minute and intravesical and intra-
rectal pressures were continously recorded. The infusion was
stopped during uninhibited contractions to allow isometric
conditions. EMG from the anal sphincter was performed by
a unipolar needle electrode. Flexor spasms were recorded by
their EMG from the tibialis anterior muscle by surface elec-
trodes. The electromyograms were recorded on a multi pen
recorder together with the volume of saline infused into the
bladder, intravesical pressure, intrarectal pressure and the
electronically calculated difference between the two pres-
sures.
One hundred and seventy four patients had detrusor

hyperreflexia according to the international criteria based on
cystometry,' but 63 of these patients had no flexor spasms
and were therefore excluded. The remaining Ill patients, 57
men and 54 women, had a mean age of 56 ranging from 12
to 76 years. Urge incontinence was reported in 103 patients
and in eight patients voiding disturbances were reported as
urge and/or voiding disability. In two patients voiding dis-
turbances were only a minor part of the illness but in the
remaining patients these disturbances were important or
predominant. Twenty three patients had cerebral lesions and
18 had spinal lesions as shown in the table. Seventy patients
had multiple sclerosis; the disability scores being shown in
fig 1. This rating system has been compared to other systems
in a previous report.8

Results

Detrusor contractions preceded flexor spasms in 76 of
the 111 patients as illustrated by fig 2. This order was
reproduced at each detrusor hyperreflexia in 63% of
the patients. In 35 of these 76 patients flexor spasms
were also recorded without associated detrusor con-
tractions but during bladder contractions these flexor
spasms were increased in 12 patients or became syn-
chronous with bladder contractions in the remaining
23 patients.

In four of the I l I patients detrusor contractions
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Table The diagnosis in 23 patients with cerebral lesions and
18 patients with spinal lesions
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Fig I Degree ofimpairment in 70 patients with multiple
sclerosis. 0 represents normalfunction and 30 maximum
impairment.

were followed by relaxation of flexor spasms. Flexor
spasms preceded detrusor contractions in nine pat-
ients, (fig 3) one of whom also demonstrated de-
trusor contractions without flexor spasms. In 18
patients no fixed pattern was presented and in the last
four patients anal sphincter spasms preceded detrusor
contractions and flexor spasms, (fig 4).
EMG activity was unchanged or decreased during

uninhibited detrusor contractions in 37 patients as
shown in fig 2. Three of these patients also showed
relaxation some seconds before the detrusor con-
tractions as illustrated in fig 5. The same figure shows
decreased sphincter activity with clonic pattern inter-
spersed throughout the detrusor contractions. All in
all this pattern was found in 32 patients.

In 15 of the 18 patients who had lesions only in the

Right tibialis (TIB DXT) I uV )
anterior muscle

Left tibialis (TIB SI N) (pV )
anterior muscle

Anal sphincter (SPH)(,AiV)

Cerebral Lesions:
Dementia praesenilis
Cerebral thrombosis
Kearn Sayers
Temporal lobe epilepsy
Cerebral arteriosclerosis
Cerebral palsy
Encephalitis acuta sequela
Cerebral aneurysm sequela
Encephalopathia infantilism
Hydrocephalus aquisitus
Contusio cerebri sequela
meningoencephalitis sequela
Grand mal epilepsy

Spinal Lesions:
Myelopathia causa incerta
Cervical osteochondritis
Fracture of the cervical spine
Fracture of the thoracic spine
Fracture of the lumbar spine
Recklinghausen
Ependymoma medulla spinalis
Poliomyelitis sequela
Myelitis transversalis sequela

Number of Patients:
4
4

23
Number of Patients:
3
1
2
4

l
3
I
2
18

spinal cord, sphincter EMG activity was increased
throughout detrusor contractions, whereas all 23 pat-
ients with cerebral lesions showed relaxation during
detrusor contractions. The multiple sclerosis patients
contributed to both groups. Further it should be men-
tioned that in the period of observation five patients
without detrusor contractions demonstrated an in-
crease by more than 100% of flexor spasms during
bladder filling.

Discussion

The present investigation demonstrated that, in the
majority of the cases, flexor spasms were preceded by
detrusor contractions but the opposite pattern, where
flexor spasms were followed by detrusor contractions,
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Detrusor pressure (PDET)(x10 2PA) 01

Intravesical pressure ( PVES)(JC 102 PA) 20]
Abdominal pressure (P D)(x102 PA) 20
Fig 2 Detrusor contraction precedingflexor spasms. Unchanged sphincter activity during bladder contraction.
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Fig 3 Flexor spasms preceding detrusor contractions. Increased sphincter activity during bladder
contraction.
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Fig 4 Anal sphincter spasms preceding detrusor contractions andflexor spasms.
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Fig 5 Sphincter relaxation preceding detrusor contraction which again precedesflexor spasms. Clonic
pattern ofsphincter activity interspersed throughout bladder contraction.
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was seen in some cases. We suppose that a nonspecific
excitation from the afferent inflow is taking place in
both groups, but different trigger levels decide
whether detrusor contractions or flexor spasms are
elicited. Afferent inflow from the bladder is thus a
potent factor in eliciting flexor spasms.
The patient will often experience a feeling that

flexor spasms are being provoked by urge or that in-
continence is related to flexor spasms. A patient with-
out bladder sensibility became aware of wetness due
to incontinence by the associated flexor spasms. Some
patients explained that walking can be impaired when
urge is present. However, this connection is not al-
ways obvious and may be present even without de-
trusor hyperreflexia and only during bladder filling.
Relaxation of flexor spasms was also seen following
detrusor contraction and it is proposed that this is the
analog of anal sphincter relaxation during normal
voiding. As shown earlier flexor reflex activity during
micturition may decrease or increase in a similar man-
ner to activity in the anal sphincter4 and reactions on
flexor reflex stimulation can be picked up in both
sphincters.56 Thus there is a connection between the
flexor reflex and the striated sphincters but in our
study the anal sphincter activity did not always run in
parallel to the flexor activity in the leg.

In normal subjects the striated sphincter relaxes
when the detrusor contracts in relation to voiding.9 10
This coordination between the smooth and striated
muscle can be impaired, and result in detrusor
sphincter dyssynergia' 1 showing increased con-
traction of the sphincter.

In our study an increase of sphincter EMG activity
was recorded during uninhibited detrusor con-
tractions in most of the patients with spinal lesions,
whereas patients with higher lesions demonstrated de-
creased sphincter activity sometimes with a clonic ac-
tivity interspersed throughout detrusor hyperreflexia.
This is in accordance with other studies'2 and sup-
ports the theory"3 that voiding seems to be a long-
routed reflex which is integrated at higher levels in the
central nervous system than the sacral segments, par-
ticularly at pontine levels. The increase of sphincter
activity in relation to detrusor contraction is thus a
reflection of lesions of the micturition pathway below
the pontine level, whereas depression of the sphincter
activity is related to lesions at suprapontine levels. In
three patients with spinal lesions the theory was not
valid but this could be explained by incomplete
lesions. '4

Increased sphincter activity preceding flexor
spasms and detrusor hyperreflexia was seen in four
patients. This excitatory pathway has been shown to
be accentuated in chronic spinal lesions in animals.'5
However, normal reciprocal bladder inhibition by
perineal stimulation is also seen in patients with spi-
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nal cord injury16 17 and this knowledge is used either
in implanted anal plug pacemakers'8 or in posterior
tibialis nerve stimulation.19 20 According to our
findings we would expect patients with detrusor
hyperreflexia preceded by sphincter or flexor spasms
to have their voiding symptoms worsened by this
treatment. In contrast, patients with relaxation of the
anal sphincter or flexor activity in the limbs during
detrusor hyperreflexia would be expected to benefit
from electrical stimulation. This should particularly
be true in patients with a pattern suggesting that the
sphincter ceases to function as shown in fig 5.

However, for the time being treatment in most
cases will be medicinal, especially via anticolinergic
agents and smooth relaxants. In some patients sur-
gical treatment of the bladder or the nerves to the
bladder is of value.

The study was supported by the Danish Multiple
Sclerosis Society. We thank Mrs Lis Oades for the
help in preparing this article.
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