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Autonomic dysre¯exia (AD) is an acute syndrome characterised by inappropriate and massive
autonomic response that occurs in patients with spinal cord injury above the T6 level.
Aims: to evaluate the incidence of AD during cystometry and the relationships with clinical
and urodynamic features.
Patients and methods: Forty-eight spinal cord injury patients were studied by neurological
and urological examination and urodynamic evaluation with concurrent recording of blood
pressure, heart rate and symptoms and signs of AD. Patients were considered to have AD if
blood pressure reached values higher than 150/100 mmHg.
Results: All the patients showed a signi®cant increase of both systolic and diastolic blood
pressure, although only 20 showed pressure values higher than 150/100 mmHg (in seven of
them without AD symptoms). AD was more frequent in cervical patients (P=0.034), but did
not correlate with any other clinical features: sex ratio, age, disease duration, completeness of
lesion, incidence of detrusor hyperre¯exia/are¯exia and detrusor-sphincter dyssynergia,
voiding modalities, usage of anticholinergic drugs. In three patients blood pressure increase
began when uninhibited contraction started, in 11 it was coincident with unhibited contraction
peak and in the other six it appeared at maximum bladder capacity.
Conclusions: (1) during urodynamic evaluation all the patients with lesion level above T6
showed signs of sympathetic stimulation, although only some showed dangerous blood
pressure values; (2) the relationship between urodynamic data and dysre¯exia crisis shows that
both the presence of detrusor uninhibited contractions and bladder distension are able to
stimulate the crisis; (3) treatment with anticholinergic drugs is not su�cient to prevent
autonomic dysre¯exia starting from the bladder, unless it induces detrusor are¯exia. These
patients are at risk of developing autonomic dysre¯exia following bladder distension.
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Introduction

Autonomic dysre¯exia (AD) is an acute syndrome
characterised by inappropriate and massive autonomic
response that occurs in patients with a spinal cord
injury above the major sympathetic splanchnic out¯ow,
usually at or above T6 level.1

Practically any cutaneous or visceral stimulus below
the lesion, usually bladder and rectal distension, can
lead a sudden re¯ex sympathetic discharge.1,2 It can
occur spontaneously (chronic AD) or during diagnos-
tic and therapeutic manoeuvres such as cystoscopy,
cystometry, cystography, electroejaculation, penile
vibration, enemas. Subjective symptoms are charac-
terised by nausea, anxiety, malaise, a prickling
sensation in the skull region and throbbing head-
ache. The objective signs include light sweating and
blushing, piloerection, increasing spasticity in all
extremities, rise in blood pressure and compensatory
bradycardia. Hypertension may cause seizures, intra-

cerebral hemorrhage or death. Thus AD can lead to a
severe emergency, which specialists and care personnel
should be aware of and know how to manage.3

Furthermore, blood pressure can rise even without
symptoms of autonomic dysre¯exia; with regard to
this phenomenon, previous studies demonstrated that
urodynamics are helpful to detect signi®cant blood
pressure elevations during voiding in the absence of
symptoms of autonomic dysre¯exia.4

The relationships between AD and bladder function
are not clear: some authors demonstrated that the
increase in blood pressure may be caused by bladder
distension during urodynamic evaluation,5 while
others found that blood pressure increase was
coincident with uninhibited detrusor contractions.4 In
another study a correlation between blood pressure
increase and the duration of uninhibited detrusor
contractions was found.6

The aim of this study was to evaluate the incidence
of AD during cystometry and the relationship with
clinical and urodynamic features.Correspondence: A Giannantoni
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Patients and methods

Between January 1995 and March 1997 we examined
48 Spinal Cord injury (SCI) patients (42M, 6F) with a
lesion at the T6 level or above. Mean age was 31+12.8
years, mean disease duration was 48+69 months.
Three patients were examined while still in the spinal
shock phase (two of them already had a history of
AD). Twenty-three patients had a lesion at the cervical
level, the other 25 at the dorsal (above T6). All the
patients underwent complete neurological examination
according to American Spinal Injury Association
(ASIA) criteria7: 39 showed an ASIA impairment
scale A lesion, the other nine an incomplete lesion.

With regard to voiding modalities 24 patients
performed clean intermittent catheterization, three
had indwelling catheter or suprapubic catheter, three
voided spontaneously and the other 18 used supra-
pubic tapping. Eighteen patients had been under
anticholinergic therapy for a mean of 9.4+7.4
months. Twenty-one patients had a history of AD
symptoms.

None of the patients were receiving medications
known to interfere with blood pressure or autonomic
nervous system.

Urodynamic investigation was performed in all
patients, according to the standards of the Interna-
tional Continence Society8 except when speci®cally
noted. Patients with actual urinary infection were also
excluded. Urodynamic evaluation consisted of cysto-
metry with water at 378C and a ®lling rate of 50 ml
per minute through a 6F double lumen catheter with
the patients in the supine position. Abdominal
pressure was measured with 10F intrarectal balloon
catheter. Pelvic ¯oor electromyography was recorded
during cystometry with a bipolar wire electrode in the
urethral sphincter. Filling was stopped when the
patients reported sensation of fullness or at the
moment of urine leaking or when bladder ®lling
reached 500 ml; and bladder ®lling was stopped if
blood pressure reached dangerous levels (190/110). We
decided to stop bladder ®lling at a volume of 500 ml
or less because none of our patients had a capacity
higher than that value; furthermore we decided to
respect the usual conditions of ®lling and voiding of
the patients in real life (for example in patients
performing clean intermittent catheterization we did
not overcome the volumes usually achieved with
catheterization).4

Patients were not on alpha-blocker medications nor
Calcium-antagonists, Nifedipine 10 mg tablets were
always available if necessary. However, none of our
patients actually needed to take Nifedipine. In fact in
patients with AD crisis during urodynamics, blood
pressure values decreased spontaneously as soon as
bladder ®lling was stopped and bladder was emptied.

The presence of detrusor hyperre¯exia, are¯exia,
and detrusor-sphincter dyssynergia as de®ned by the
standards of the International Continence Society,8

was noted. Detrusor-sphincter dyssynergia was classi-

®ed into three classes according to Blaivas and
Barbalias criteria.9 For patients with detrusor hyper-
re¯exia leak point pressure was also noted.

Bladder compliance was de®ned as the bladder
volume vs intravesical pressure ratio (ml/cm water); it
was assumed as reduced if 512.5 ml/cm water.

Systolic and diastolic blood pressure (BP) and pulse
rate (PR) were recorded before starting the ®lling
CMG; the ®lling was then started and the same vital
signs were monitored every 2 min and at the beginning
of each uninhibited detrusor contraction. During
urodynamic evaluation any sensation of bladder
®lling, voiding or symptoms of AD was registered.
There is no consensus on the exact values at which the
blood pressure becomes dangerous. A person with an
injury at or above T6 would be expected to have a
baseline blood pressure between 90 and 110 mmHg.
Guttman et al.10 described an autonomic dysre¯exia
episode occuring when the systolic blood pressure
reached 20 ± 40 mmHg above baseline. Nevertheless
the Autonomic Dysre¯exia Guideline Development
Panel11 decided to adopt 150 mmHg systolic pressure
as the value at which pharmacological treatment
should be considered. According to the Panel and to
other authors4 the test was considered positive for AD
when systolic BP reached 150 and/or diastolic BP
100 mmHg, also in the absence of other clinical
manifestations.

Statistical analysis was performed as follows:
contingency tables were assessed with chi-square test
or Fisher's exact test; di�erences between means were
calculated with Student's t-test. Signi®cance was
assumed if P50.05.

Results

Twenty patients (41.6% of our sample) showed
autonomic dysre¯exia during urodynamic. To study
the relationships between AD and clinical and
cystometric features, patients were divided in two
groups according to the presence of signi®cant AD:
group A patients without AD and group B patients
with dysre¯exia. The features of the two groups are
shown in Table 1.

Group A consisted of 28 patients (58.4%). With
regard to voiding modalities, 16 patients used clean
intermittent catheterization, nine suprapubic tapping,
one voided spontaneously and two had indwelling
catheter. Only eight patients had a history of AD
symptoms; 11 patients were under therapy with
anticholinergic drugs.

Group B consisted of 20 patients (41.6%). In this
group eight patients were under clean intermittent
catheterization regimen, nine voided by means of
suprapubic tapping, two voided spontaneously and
one had suprapubic catheter. Seven patients were
under anticholinergic drugs. Sixteen of these patients
reported a history of AD symptoms. Urodynamic
®ndings of the two groups are summarized in Table
2.
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Statistical evaluation
In group A mean systolic BP varied from
112.1+13.3 mmHg (mean + standard deviation) in
basal conditions to 121.6+13.4 mmHg (P50.01);
diastolic BP from 68.9+7 to 77+10 mmHg
(P50.01). In group B mean systolic BP varied from
112.1+16.3 mmHg in basal conditions to 167.5+24.0
during cystometry (P50.01) and diastolic BP from
72.9+10.5 to 101.8+8.8 (P50.001). BP increase in
group B was higher than BP variations in non AD
patients (systolic BP 167.5+24.0 mmHg vs
121.6+13.4, P50.01; diastolic 101.8+8.8 mmHg vs
77.0+10.3, P50.01).

PR was 76.3+16.3 beat per minute in group A at
the beginning of the examination and 69.8+14.3 at the
end; in group B it was 74.4+17.5 and 64.9+19.7.
Seven patients in group A and ®ve in group B showed
an increase of PR during bladder voiding, meanwhile
13 patients in group A and 10 in group B showed a
decreased; in the remaining patients in the two groups
the PR was stable during the all examination. The
di�erences between the two groups regarding PR were
not statistically signi®cant.

Thirteen patients in group B (65%) showed both
AD symptoms and BP increase, the other seven (35%)
only BP increase. In three patients BP increase began
when uninhibited contraction started, in 11 it was
coincident with uninhibited contraction peak and in
the other six it appeared at maximum bladder
capacity.

AD was more frequent in cervical patients
(P50.05). There was no correlation of AD with
other clinical features (sex ratio, age, disease dura-
tion, completeness of lesion), incidence of detrusor
hyperre¯exia/are¯exia and detrusor-sphincter dyssy-

nergia (Tables 1 and 2). In fact in our series two
patients showed AD although they had detrusor
are¯exia; in these case AD crisis began at maximum
bladder distension.

With regard to voiding modalities the two groups
did not show any signi®cant di�erence although
patients in group A voided more regularly by means
of intermittent catheterization.

No statistically signi®cant di�erences were found
with regard to therapy with anticholinergic drugs: in
fact 11 patients in group A were under therapy vs
seven in group B (P=0.942) and mean duration of
treatment was 8.4+7.6 months in group A and
10.8+7.5 months in group B (P=0.477).

Patients on anticholinergic treatment showed a
better urodynamic picture than patients without
therapy: uninhibited contractions threshold: 290.7 ml
vs 159.7 ml (P=0.195), uninhibited contractions
amplitude: 53.3 vs 94.8 cmH2O (P50.05), bladder
capacity: 371.4 vs 309.8 ml (P=0.384); nevertheless in
these patients autonomic dysre¯exia parameters are
not signi®cantly di�erent.

Discussion

Autonomic dysre¯exia following spinal cord lesion was
®rst reported at the end of nineteenth century. In 1947
Guttman and Whitteridge12 reported the relationship
between autonomic dysre¯exia and bladder distension.

The pathophysiology of AD is the following:
proprioceptive and nociceptive impulses from the
bladder (detrusor contraction or bladder distension)
ascend along the a�erent pathways (pelvic and
hypogastric nerves) in the spino-thalamic tracts and
posterior columns; the e�erent re¯ex out¯ow from the
lateral horns of the spinal cord through the
sympathetic pathways causes spasm of the pelvic
viscera, arterial spasm with blood pressure increased,
piloerection and sweating.13 In normal subjects the
activation of baroreceptors, through the vagus nerve
and descending pathways to the spinal cord, causes
bradycardia and vasodilatation. In patients with a
lesion above the level of the splanchnic out¯ow
inhibitory impulses cannot reach the e�ector organs
resulting in autonomic dysre¯exia.1

Our results show the presence of autonomic
dysre¯exia during urodynamics in 41.6% of our
patients; of these patients seven (35%) do not show

Table 2 Urodynamic features

Mean Group A+Group B Group A Group B p

DH (No.)
DA (No.)
DH+DSD (No.)
Low compliance (No.)
Uninhibited contractions threshold (ml)
Uninhibited contractions amplitude (cmH2O)
Capacity (ml)

3
6
39
9

253 (47 ± 480)
74 (20 ± 170)
363 (47 ± 500)

2
4
22
5

284
71
341

1
2
17
4

220
78
394

0.762
0.574
0.573
0.348
0.234
0.545
0.447

Table 1 Clinical features of the patients

Group A Group B p

Sex ratio (M/F)
Age (years) (mean+SD)
Disease duration

(months) (mean+SD)
Lesional level (cervical/

thoracic)
Completeness of lesion

(complete/uncomplete)

24/4
30.9+12.4
41.9+66

11/17

5/23

18/2
31.1+10.4
57.8+75.6

13/7

4/16

n.s.
n.s.
n.s.

0.034

n.s.
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symptoms or awareness of blood pressure increase.
According to other studies this ®nding con®rms the
presence of silent autonomic dysre¯exia and suggests
that the absence of symptoms cannot be considered an
exclusion criteria of the disease.4 The ®nding of silent
dysre¯exia could be explained by the fact that
symptoms and signs in these patients are too weak
to be recognised by the patients themselves or by a
mechanism of adjustment.

In our series also the patients without dysre¯exia
showed a statistically signi®cant increase of both
diastolic and systolic blood pressure. Four of these
patients (10.2%), all with a complete clinical lesion,
had clinical signs of autonomic dysre¯exia too.
According to these data autonomic dysre¯exia could
be considered a gradual reaction ranging from non
dangerous sympathetic stimulation to full AD crisis.
These ®ndings may be explained by the variable
extension and completeness of the anatomical lesion,
with variable responses to bladder ®lling and voiding.

In our patients AD presence is signi®cantly more
frequent in patients with lesions at the cervical lesion,
probably because the splanchnic out¯ow is completely
free from inhibitory regulation. On the contrary it is
not related to other clinical parameters (age, sex,
completeness of lesion, distance from injury and
bladder management).

With regard to urodynamic data, in our series only
three patients showed autonomic dysre¯exia at the
beginning of uninhibited detrusor contractions, while
11 patients had dysre¯exia during uninhibited detrusor
contractions; in the remaining six patients AD
appeared at maximum bladder capacity, without any
temporal relationship with uninhibited detrusor
contractions. The relationship between autonomic
dysre¯exia and bladder distension or uninhibited
detrusor contractions is not completely clear. Per-
kash14 found a relationship between autonomic
dysre¯exia and detrusor-sphincter dyssynergia in
tetraplegic patients. In these patients bladder neck
and posterior urethra compliance could be reduced,
causing an increased stretching of these structures and
an increased receptor and a�erent pathways activation
resulting in autonomic dysre¯exia. Furthermore the
frequency and severity of autonomic dysre¯exia
responses were signi®cantly reduced by external
sphincterotomy5,15 ± 17 or by the administration of
small doses of an alpha-adrenergic-blocker.17

Linsemeyer4 emphasises that blood pressure increase
in patients with uninhibited detrusor contractions is
not caused by bladder distension itself, but by bladder
distension triggering uninhibited bladder contraction.
Finally Thyberg6 found a relationship between
autonomic dysre¯exia and detrusor uninhibited con-
tractions duration.

Our results show that autonomic dysre¯exia could
be due to both the presence of uninhibited contrac-
tions and bladder distension. Thus, bladder distension
remains an important factor determining, at adequate
volumes, a stimulation of detrusor tension receptors;

this could also explain the ®nding of symptoms and
signs of autonomic dysre¯exia in patients with
detrusor are¯exia due to spinal shock. In these
patients autonomic dysre¯exia could be the ®rst sign
of spinal shock recovery.

It is worth noting that patients with autonomic
dysre¯exia showed lower threshold and higher
amplitude of uninhibited detrusor contractions when
compared to patients with non-dangerous blood
pressure increase, but these di�erences were not
statistically signi®cant. Furthermore, in our series
seven patients in group B were on anticholinergic
treatment and showed a better urodynamic picture
with particular regard to amplitude of uninhibited
detrusor contractions; nevertheless autonomic dysre-
¯exia parameters (diastolic and systolic pressure and
heart rate) were comparable with those of non-treated
patients. These data could con®rm that uninhibited
detrusor contractions are not the only trigger factor of
autonomic dysre¯exia.

Treatment with anticholinergic drugs is not suffi-
cient to prevent autonomic dysre¯exia starting from
the bladder, unless it induces detrusor are¯exia. Also
in this case patients are at risk of developing
autonomic dysre¯exia following bladder distension.

Conclusions

During urodynamic evaluation all the patients with a
lesion level above T6 showed signi®cant blood pressure
increase if compared to basal condition, although only
20 (41.6%) showed dangerous values.

The relationship between urodynamic data and
dysre¯exia crisis shows that both the presence of
detrusor uninhibited contractions and bladder disten-
sion are able to stimulate the crisis. Autonomic
dysre¯exia may be present also in patients with
detrusor are¯exia in the spinal shock phase; in this
case it may represent one of the ®rst signs of recovery
from the shock itself.

Treatment with anticholinergic drugs is not suffi-
cient to prevent autonomic dysre¯exia starting from
the bladder, unless it induces detrusor are¯exia. Also
in this case patients are at risk of developing
autonomic dysre¯exia following bladder distension.

Patients and physicians should thus be aware of the
possibility of an autonomic dysre¯exia crisis; patients
should be submitted to regular blood pressure and
urodynamic controls to establish adequate pharmaco-
logical treatment and bladder emptying regimen.
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