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THE BLOOD PRESSURE IN PARAPLEGIA 1

By H. L. FrRANKEL, L. S. MicHAELIS, D. R. GOLDING and VALERIE BERAL
National Spinal Injuries Centre, Stoke Mandeville Hospital

INTRODUCTION

THE resting blood pressure (B.P.) in tetraplegic patients is known to be low.
Some paraplegics (including tetraplegics) have pathologically high B.P.; this
hypertension often develops many years after the onset of the paraplegia and may be
associated with renal complications. The incidence of hypertensive changes and
renal complications is high in post-mortem studies of paraplegia (Tribe, 1963;
Talbot, 1966; Tribe & Silver, 1969).

There is no general agreement about the limits of normal B.P. in the non-
paraplegic population and in order to determine the prevalence of hypertension in
living paraplegics a population study was needed. However it was first necessary
to determine the range of phys1olog1ca1 B.P. for any particular level of paraplegia.
The object of this article is to establish these physiological levels.

MATERIAL AND METHOD

The material at present available from the records of the National Spinal
Injuries Centre, Stoke Mandeville Hospital was used. Past records were extracted
and recorded on punch cards (I.B.M. 8o-column punch cards connected to an
I.B.M. 1130 computer). Information on each patient was covered in 480 columns
for the patient’s first admission and 68 columns for each check-up. By means of the
I.B.M. 1130 system, we will eventually be able to interrelate all the facts contained
in the system (figs. 1 and 2).

In previous investigations of this type, patients were divided into groups,
the usual grouping at Stoke Mandeville Hospital is:

Cervical
Ti1-Ts
T6-T12
Below T12

In order to establish whether these were correct or meaningful, it was decided to
analyse the B.P.s of patients at each available spinal cord level. This was carried
out at the patients’ first check-up following their initial discharge from hospital.
(This time was chosen to eliminate unreliable early readings and the effects of late
complications.) Only patients who had a permanently complete spinal cord
lesion of traumatic origin were included.

The B.P. was measured by the doctor performing the check-up, and readings
were taken by many different doctors, all of whom were experienced in the field of
spinal injuries. Some recorded the B.P. to the nearest 2 mm. Hg and others to the
nearest § mm. Hg. The patients were examined while either supine on a bed, lying
flat, semi-sitting or sitting. In general, the doctors taking the B.P. were sufficiently
experienced to detect or suspect autonomic dysreflexia and, when this was a
temporary phenomenon, the subsequent resting B.P. was recorded.
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Shown in Figure 3 are the number of patients with lesions complete below any
spinal cord level. Only a small number of females are shown but there is a similar
distribution of lesions in both sexes. There are peaks at C5-C7, T10o-T12 and
smaller peaks at T'5-T7.
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Portions of first punch card sheet showing information relevant to this study.

RESULTS

The number of females in each level was small, therefore only the male results
were analysed. :

Figure 4 shows the systolic B.P. plotted against the level of the lesion. The
results of all the cervical lesions were pooled because the numbers at every level,
except C6, were rather small (when these small numbers were plotted there was no
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DISTRIBUTION OF THE LEVEL OF SPINAL CORD LESION IN 540 PATIENTS
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linear relationship within the cervical group). The lumbar lesions were also
pooled.

This graph (fig. 4) shows a linear relationship; there is an increasing mean
systolic B.P. as the level of the lesion progresses down the thoracic spinal cord.
(The gradient of the regression line is 1-97, 7.e. the mean systolic B.P. increases by
1-97 mm. Hg per segment—downwards—of the lesion.) The correlation co-
efficient (how near a straight line the points are) is 0-921.
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Figure 5§ shows the mean diastolic B.P. plotted in the same way as in Figure 4.
Again, the linear relationship is shown, but in this case the gradient of the regression
line is 1-25 and the correlation coefficient 0-922.

DISCUSSION

The main finding of the investigation was the linear relationship. If the
results had been analysed by the previous method, (T1-T5, T6-T12 and lumbar) a
progressive rise in resting B.P. would have been shown but the striking linear
relationship would have been missed.

Presented here are the results of a crude analysis and as, at this stage, no
account has been taken of the patients’ ages it is possible that when this is done the
linear relationship may be slightly disturbed. In order to confirm these results it is
intended to correlate all B.P.s with the patients’ ages. This can be done with the
present system, as the patients’ year of birth, injury and check-up are all recorded
on a punch card. It will also be possible to relate any B.P. falling outside the
normal range for any particular neurological lesion to the presence or absence of
urinary infection and renal complications.

This was a first attempt at using the information stored in the I.B.M. 1130
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system. When more experience of this system is gained many more questions
should be able to be answered.

SUMMARY

The resting B.P.s of patients with complete paraplegia and tetraplegia are
recorded at their first check-up. The results are plotted for all the cervicals, each
thoracic level and all the lumbar lesions. There is a progressive rise in systolic
blood pressure from the cervical down to the lumbar lesions, with a striking linear
relationship. The gradient of the regression line is 1-97 and the correlation
coefficient is 0-921. The diastolic blood pressure shows a similar linear relation-
ship. The gradient of the regression line is 1-25 and the correlation coefficient
is 0-922.
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