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Device for Measurement of Arterial Volume Distensibility

The present invention relates to a device for measuring the volume distensibility of an

artery. The present invention is particularly, but not exclusively, suitable for use in the

measurement of the volume distensibility of a peripheral artery in the arm of a patient.

However, it is to be appreciated that the present invention is also suitable for use in the

measurement of volume distensibility of a peripheral artery in other limbs of a patient, for

example the femoral artery in the leg of a patient.

The arterial system is a major part of the overall circulatory system of the human body,

and plays an important role in cardiovascular physiology and pathophysiology. The

properties of arteries are influenced by different physiological and clinical factors such as

ageing, hypertension, diabetes, smoking and alcohol, all of which can result in the loss of

the natural elasticity of the artery. Therefore, the ability to quantify arterial wall

properties is clinically important, and can provide useful information for clinical

diagnosis and therapy assessment as well as providing an early marker of the risk of the

patient contracting cardiovascular disease. Arterial volume distensibility is a

measurement of the relative change in blood volume of an artery for a known change in

pressure and provides an indirect quantification of the mechanical and hence structural

properties of the arterial wall.

It is possible to measure arterial volume distensibility non-invasively, using ultrasound

techniques. However, despite being a useful tool in the assessment of a patient's health,

this technique is highly operator dependent with large errors in the measurement of artery

size, especially with small and medium sized peripheral arteries, and it is therefore of

only limited use to clinicians.

The arterial volume distensibility can also be measured by means of measuring the pulse

transit time, which is the time taken for the pulse wave to travel between two peripheral

sites, for example the ear and the finger. The pulse transit time can be measured using



non-invasive photoplethysmography (PPG) techniques, for a known transmural pressure.

Transmural pressure is the difference between the internal pressure and the external

pressure of the artery. Under atmospheric pressure conditions, transmural pressure is the

same as the internal blood pressure.

The arterial volume distensibility (Dv) can then be calculated using the following

equation: -

where p = blood density

L = artery Length

PTT = Pulse Transit Time Equation 1

This simple and inexpensive PPG technique obviates the requirement for complex and

difficult ultrasound techniques in the measurement of arterial volume distensibility. It

also makes it possible to measure the arterial volume distensibility over a wide range of

transmural pressures in order to provide an indication of the overall health of the

circulatory system of the patient.

The transmural pressure can be varied by either changing the internal pressure of the

artery or by changing the external pressure applied to the artery. Changes in the internal

pressure can be induced naturally by raising the arm of the patient, and changes in the

external pressure applied to the outside of the artery can be induced by means of the

application of a blood pressure cuff for example, to the limb of a patient.

The effects of transmural pressure on the pulse transit time were observed in D Zheng, J

Allen, A Murray. Effect of External Cuff Pressure on Arterial Compliance. Computers in

Cardiology 2005;32:315-318, which described the application of a blood pressure cuff to

a peripheral limb of a patient in order to vary the external pressure applied to the artery

and hence vary the transmural pressure. The pulse transit time was measured for various

transmural pressures, using PPG techniques.



However, despite being a useful tool in the calculation of arterial volume extensibility,

the above technique suffers from the disadvantage that the blood pressure cuff applied to

the peripheral limb induces transmural pressure effects over only a portion of the

peripheral limb and hence only a portion of the artery being assessed.

Because of the problems associated with techniques such as those described above for

assessing arterial volume distensibility, the measurement of arterial volume distensibility

is not in common clinical use.

Preferred embodiments of the present invention seek to overcome or at least alleviate the

above described disadvantages associated with the prior art.

According to a first aspect of the present invention there is provided a device for applying

pressure to an artery disposed within a limb, said device comprising: -

(i) a pressurising portion having at least one pressurising chamber, said

pressurising portion being adapted to be placed adjacent a limb; and

(ii) control means for controlling the flow of fluid into and out of the

pressurising chamber,

wherein the device is adapted such that when the pressurising portion is placed adjacent

the limb and a controlled flow of fluid is introduced into at least one said pressurising

chamber, pressure is applied to substantially the whole of the surface of the limb.

This provides the advantage that in the event that fluid is introduced into the pressurising

chamber, the pressure effects are felt over substantially the whole of the limb. In

facilitating the application of pressure to substantially the whole of the surface of the

limb, external pressure is able to be applied to substantially the whole of the length of the

limb artery as opposed to only a portion thereof. This in turn provides the advantage that

the pulse transit time is greater than if an ordinary blood pressure cuff were used. The

reason for this is that if the external pressure applied to the artery is increased (that is, the

transmural pressure is decreased) then the pulse transit time is increased and moreover, if



more of the artery length is subjected to an increased external pressure, then the pulse

transit time will be further increased. This increased pulse transit time results in the

differences in arterial volume distensibility being easier to measure.

The device may further comprise a pressure measurement means for measuring the

pressure within the pressurising chamber.

Said pressurising chamber may comprise an inflatable chamber.

Said pressurising portion may further comprise a protective cover surrounding said

inflatable chamber.

Said inflatable chamber may be flexible.

Said inflatable chamber may be made at least in part from pliant material.

Alternatively, said pressurising chamber may comprise an outer wall and at least one

seal, wherein when the pressurising portion is placed adjacent the limb, a substantially

airtight seal is formed between the limb, the outer wall and the seal of the pressurising

chamber.

Said outer wall may be flexible.

Said outer wall may be made at least in part from pliant material.

It is to be appreciated that the pressurising chamber may be filled with any suitable fluid,

such as, but not limited to, air or water.

The pressurising portion may be made from plastics material.



The pressurising chamber may be quadrilateral in shape. However, it is to be appreciated

that the pressurising chamber may be of any suitable shape depending on the size and

shape of the limb to which it is applied.

The pressurising chamber may be adapted to be wrapped around the limb and secured in

place.

Alternatively, said pressurising chamber may be an elongate tubular member.

In this way, the pressurising chamber may be shaped such as to encircle the limb without

the requirement for a join or any other means for securing it in place. The tubular nature

of the pressurising chamber facilitates the user slipping their limb into the pressurising

chamber, when required.

The device may further comprise a display for presenting information corresponding to

the magnitude of the pressure applied to the limb.

The device may further comprise a source of pressurised fluid in fluid communication

with said pressurising chamber.

Said device may further comprise a pressure control unit adapted to automatically control

the flow of fluid into and out of the pressurising chamber.

Alternatively, said device may further comprise a pressure control unit adapted to

facilitate a user manually controlling the flow of fluid into and out of the pressurising

chamber.

Said control means may comprise a tubular member connectable to said source of

pressurised fluid.



According to a second aspect of the present invention there is provided a device for

applying pressure to an artery disposed within a limb, said device comprising: -

(i) a pressurising portion having at least one pressurising chamber, said

pressurising portion being adapted to be placed adjacent a limb; and

(ii) control means for controlling the flow of fluid into and out of the

pressurising chamber,

wherein said pressurising chamber comprises an outer wall and at least one seal, wherein

when the pressurising portion is placed adjacent the limb, a substantially airtight seal is

formed between the limb, the outer wall and the seal of the pressurising chamber.

In providing only an outer wall, this provides the advantage that the transfer of pressure

from the pressurising chamber to the artery of the patient is restricted to a lesser extent

than if the device additionally comprised an inner wall. In this way, more accurate

measurements of the arterial distensibility of the patient can be achieved by the clinician.

The device may further comprise a pressure measurement means for measuring the

pressure within the pressurising chamber.

The device may comprise two spaced apart seals, wherein when the pressurising portion

is placed adjacent the limb, a substantially airtight seal is formed between the limb, the

outer wall, and the spaced apart seals of the pressurising chamber.

Optionally, the device is adapted such that when the pressurising portion is placed

adjacent the limb and a controlled flow of fluid is introduced into at least one said

pressurising chamber, pressure is applied to substantially the whole of the surface of the

limb.

Preferred embodiments of the present invention will now be described, by way of

example only and not in any limitative sense, with reference to the accompanying

drawings in which: -



Figure 1 shows a perspective view of a device in accordance with a first embodiment of

the present invention in situ on a limb of a patient;

Figure 2 shows a plan view of the device of Figure 1 in the event that it is applied to a

limb of a patient;

Figure 3 shows a plan view of the pressurising portion of the device of Figure 1 in the

event that it is not applied to a limb of a patient;

Figure 4 shows a perspective view of the device of Figure 1 in the event that it is applied

to a limb of a patient;

Figure 5 shows a side view in section of a device in accordance with a second

embodiment of the present invention in situ on a limb of a patient;

Figure 6 shows a perspective view of the device of Figure 5 in the event that it is not

applied to a limb of a patient;

Figure 7 shows a perspective view of the device of Figure 5 in the event that it is applied

to a limb of a patient; and

Figure 8 shows a side view in section of a device in accordance with a third embodiment

of the present invention in situ on a limb of a patient.

With reference to Figures 1 to 4, a device for applying pressure to an artery is represented

generally by reference numeral 1.

The device 1 comprises a pressurising portion 3 having a single pressurising chamber in

the form of an inflatable chamber 5. The inflatable chamber 5 comprises an outer wall 5a

and an inner wall 5b defining an airtight space N . When the device 1 is in situ on a limb



of a patient, the inner wall 5a abuts against the limb of the patient. The pressurising

portion 3 is made from a pliant yet robust material such as nylon polymer, plastics or

rubber and it is generally quadrilateral in shape, having a first edge 7, a second edge 9, a

third edge 11 and a fourth edge 13. As can be clearly seen from Figure 3 in particular,

the first 7 and second 9 edges of the pressurizing portion include attachment strips 15 and

17 respectively, which temporarily cohere in the event that they come into contact with

each other. For example, the attachment strips 15 and 17 can comprise Velcro™

fasteners. Alternatively, the attachment strips 15 and 17 can comprise zip fasteners. As

can be seen from Figures 2 and 4 in particular, when the device 1 is wrapped around the

limb of a patient, the pressurising portion 3 is tubular in shape, having a first open end 8

and a second open end 10.

In this way, the pressurising portion 3 is adapted to be wrapped around the limb of a

patient and secured in place by means of urging the attachment strips 15 and 17 together.

The device 1 further comprises a control means 19 for controlling the flow of fluid into

and out of the inflatable chamber 5. The control means 19 comprises a first tubular

member 21having a first end 21a and a second end 21b, and a second tubular member 22

having a first end 22a and a second end 22b. Both the first 2 1 and second 22 tubular

members are in fluid communication with the interior of the inflatable chamber 5 at ends

21a and 22a, respectively. The end 21b of the first tubular member 2 1 is connected to a

pressure measurement means 23, which provides the user with information concerning

the pressure applied in order to inflate the inflatable chamber 5 . The pressure

measurement means 23 can be, but is not limited to, the Accoson Greenlight 300

manufactured by AC Cossor and Son (Surgical) Ltd. The end 22b of the second tubular

member 22 is in fluid communication with an inflating device 24 which, when activated,

causes the flow of fluid, for example air, into the inflatable chamber 5 via the second

tubular member 22. Additionally, fluid is able to pass out of the inflatable chamber 5 via

the second tubular member 22 in the event that the inflatable chamber 5 is to be deflated.



It is to be appreciated that the first 21 and second 22 tubular members may be disposed at

any suitable location relative to the inflatable chamber 5.

It is also to be appreciated that the control means 19 could alternatively comprise a single

tubular member for inflating the inflatable chamber 5, wherein a pressure measurement

means for measuring the pressure inside the inflatable chamber 5 is associated with the

single tubular member.

It is also to be appreciated that the device 1 may comprise more than one inflatable

chamber.

The pressure measurement means 23 includes a display which indicates the magnitude of

the pressure applied by the inflating device 24.

Procedural Example

In the event that a clinician wishes to ascertain the volume distensibility of an artery in a

peripheral limb (such as an arm), the patient lies supine in a quiet environment with a five

minute rest period before measurements are taken, in order to allow cardiovascular

stabilisation.

Systolic and diastolic blood pressures are recorded manually at the beginning and the end

of the assessment, and the mean arterial internal pressure (MAP) is calculated using the

following formula: -

where DBP = Diastolic Blood Pressure

SBP = Systolic Blood Pressure Equation 2

The clinician firstly wraps the pressurising portion 3 of the device 1 around the patient's

arm, ensuring that it is sufficiently tightly wrapped around the patient's arm so that there

are no large gaps between the arm and the pressurising portion 3.



The inflating device 24 is then activated to inflate the inflatable chamber 5 in order to

apply pressure to the arm of the patient and hence apply external pressure to the artery

within. The length of the device, that is, the distance A as shown on Figure 2, is

approximately 50 cm, which corresponds to the length of the arm of a typical adult.

However, it is to be appreciated that the device 1 could be made available in various

lengths to suit patients having different arm lengths, the only criteria being that the length

A of the device 1 is sufficient for the patient so that when the inflatable chamber 5 is

inflated, it contacts substantially the whole of the surface area of their arm. In this way,

pressure is applied to a substantial length of the artery and not to just a portion thereof.

The device ensures that substantially the complete length of the artery is trapped by the

device; that is, it ensures that a substantial length of the artery is subjected to the pressure

effects of the device. Moreover, the length of the device serves to reduce "edge effects"

which could otherwise result in an incorrect assessment of the artery of the patient. To

elaborate, in the event that an inflatable chamber is inflated, it is the major portion of the

chamber which applies the majority of the pressure, the edges of the inflatable chamber

being less able to exert pressure. With the device 1however, these "edge effects" are less

important in view of the long length of the inflatable chamber and in particular the

feature that it is of sufficient length to apply sufficient pressure to a substantial length of

the artery in question. In other words, the length of the device which does not apply

pressure to the artery of the patient is only a small proportion of the total length of the

device. With a shorter inflatable chamber , these edge effects would be greater since the

length of the device which does not apply pressure to the artery of the patient would be a

greater proportion of the total length.

Moreover, when the device 1 is in situ on the arm of a patient, the circumference of the

pressurising portion 3 at the wrist end 10 of the device 1 is approximately 17 cm and the

circumference of the pressurising portion 3 at the upper arm end 8 of the device is

approximately 32 cm.



The magnitude of the pressure applied by the device is shown on the display of the

pressure measurement means 23.

By way of example, for each clinical assessment of a particular patient, there could be

two identical sessions separated by a time interval of four minutes. For each session, a

series of five separate measurements could be performed, with different external cuff

pressures applied to the whole of the arm, with a rest period of one minute between each

measurement in one particular session. By way of example, pressures of 0 mmHg, 10

mmHg, 20 mmHg, 30 mmHg and 40 mmHg are applied to the artery. However, it is to

be appreciated that the applied pressure is not limited to these values. Moreover, it is to

be appreciated that the pressures could be applied in any order and do not have to be

applied in increasing order.

For each external cuff pressure in both the first and the second sessions, the pulse transit

time is measured using PPG techniques and is recorded. It is to be appreciated that the

second session is made up of the measurement of the pulse transit times for the same

external cuff pressures as those used in the first session. For a particular external cuff

pressure, the mean value from the first and second sessions is used in the analysis of the

arterial volume distensibility.

The arterial volume distensibility (Dv) can then be calculated for various different

external pressures applied by the device 1 to the arm of the patient, using Equation 1.

The calculated values of volume distensibility for various different external pressures can

then be plotted to provide a characteristic curve representing the change in volume

distensibility with transmural pressure across the artery. It has been noted by the

inventors that with an increase in the external pressure (that is, a decrease in transmural

pressure) applied to an artery, the volume distensibility increases non-linearly.

The shape of the curve plotting arterial distensibility against transmural pressure can

provide the clinician with valuable information concerning the health of the circulatory



system of the patient. For example, if it requires the application of a relatively low

external pressure for an artery to achieve a particular volume distensibility, then this

could imply that the artery is healthier than an artery which requires the application of a

higher external pressure to achieve the same volume distensibility.

With reference to Figures 5 to 7, a second embodiment of a device for applying pressure

to an artery is represented generally by reference numeral 101. The device 101 can be

used in a similar fashion to the device 1 of Figures 1 to 4 in the measurement of arterial

volume distensibility for varying transmural pressures, for instance using the Procedural

Example discussed above.

The device 101 differs from the device 1 shown in Figures 1 to 4 in that the pressurising

portion 103 does not comprise an inflatable chamber in the form of an enclosed

receptacle for receiving fluid under pressure. Instead, the pressurising portion 103

comprises a pressurising chamber in the form of a flexible element 102 which wraps

around the limb of the patient and is secured in place by means of a suitable attachment

means (not shown). It is to be appreciated that the attachment means in this case would

ensure that an airtight seal is formed along the joining edges of the flexible element.

It is to be appreciated that the flexible element 102 is flexible enough to allow it to be

wrapped around the limb of the patient, yet is resilient enough to facilitate it maintaining

its shape when it is in situ on the limb of the patient. Whereas the pressurising portion 3

of the device 1 of Figures 1 to 4 has two walls 5a and 5b defining an enclosed chamber,

the pressurising portion 103 of the device 101 only has an outer wall 104. The absence of

an inner wall in the pressurising portion 103 is overcome by the provision of suitable

peripheral seals 106 disposed at each end of the outer wall 104. The seals 106 ensure that

when the device 101 is in situ on the arm of the patient, a substantially air tight space M

is formed between the arm of the patient and the outer wall 104.

The device 101 further comprises a control means 119 for controlling the flow of fluid

into and out of the substantially air tight space M. The control means 119 comprises a



first tubular member 121 having a first end 121a and a second end (not shown), and a

second tubular member 122 having a first end 122a and a second end (not shown). Both

the first 121 and second 122 tubular members are in fluid communication with the

substantially air tight space M at ends 121a and 122a, respectively. The second end of

the first tubular member 12 1 is connected to a pressure measurement means (not shown),

and the second end of the second tubular member 122 is in fluid communication with an

inflating device (not shown) for causing the flow of fluid, for example air, into the

substantially airtight space M. Additionally, fluid is able to pass out of the substantially

air tight space M via the second tubular member 122 in the event that the pressure applied

to the artery of the patient is either to be reduced or is no longer required to be applied at

all.

The presence of fluid under pressure in the substantially airtight space M results in

pressure being applied to the artery in the limb of the patient. The pressure is as a result

of the provision of the substantially airtight seal between the limb of the patient and the

outer wall 104, and the resilience of the outer wall 104.

It is to be appreciated that the pressurising portion 103 could be an elongate tubular

member as opposed to a flexible element 102 for wrapping around the limb of the patient.

In this case, the pressurising portion could be shaped such as to encircle the limb of the

patient without the requirement for a join or any other means for securing it in place. It is

also to be appreciated that the shape of this elongate tubular member could be such that it

has a rectangular cross sectional area as opposed to a substantially circular or oval cross

sectional area. Moreover, it is to be appreciated that the pressurising portion could be

substantially rigid as opposed to a flexible member.

With reference to Figure 8, a third embodiment of a device for applying pressure to an

artery is represented generally by reference numeral 201 . The device 201 is similar to the

device of the second embodiment and can be used in a similar fashion to the device 1 of

Figures 1 to 4 in the measurement of arterial volume distensibility for varying transmural

pressures, for instance using the Procedural Example discussed above.



In a similar fashion to the device of Figures 5 to 7, the pressurising portion 203 of the

device 201 does not comprise an inflatable chamber in the form of an enclosed receptacle

for receiving fluid under pressure. Instead, the pressurising portion 203 comprises a

pressurising chamber in the form of a flexible element 202 which wraps around the limb

of the patient and is secured in place by means of a suitable attachment means (not

shown). It is to be appreciated that the attachment means in this case would ensure that

an airtight seal is formed along the joining edges of the flexible element.

It is to be appreciated that the flexible element 202 is flexible enough to allow it to be

wrapped around the limb of the patient, yet is resilient enough to facilitate it maintaining

its shape when it is in situ on the limb of the patient. Whereas the pressurising portion 3

of the device 1 of Figures 1 to 4 has two walls 5a and 5b defining an enclosed chamber,

the pressurising portion 203 of the device 201 only has an outer wall 204.

The device 201 comprises a first open end 220 into which a patient can insert their limb,

and a second closed end 230. The absence of an inner wall in the pressurising portion

203 is overcome by the provision of a suitable peripheral seal 206 disposed at the first

open end 220 of the device 201 . The seal 206 ensures that when the device 201 is in situ

on the arm of the patient, a substantially air tight space N is formed between the arm of

the patient and the outer wall 204.

In a similar fashion to the embodiment of Figures 5 to 7, the device 201 further comprises

a control means 219 for controlling the flow of fluid into and out of the substantially air

tight space N. The control means 219 comprises a first tubular member 221 having a first

end 221a and a second end (not shown), and a second tubular member 222 having a first

end 222a and a second end (not shown). Both the first 221 and second 222 tubular

members are in fluid communication with the substantially air tight space N at ends 221a

and 222a, respectively. The second end of the first tubular member 221 is connected to a

pressure measurement means (not shown) for measuring the pressure inside the

pressurising portion 203, and the second end of the second tubular member 222 is in fluid



communication with an inflating device (not shown) for causing the flow of fluid, for

example air, into the substantially air tight space N. Additionally, fluid is able to pass out

of the substantially air tight space N via the second tubular member 222 in the event that

the pressure applied to the artery of the patient is either to be reduced or is no longer

required to be applied at all.

The presence of fluid under pressure in the substantially airtight space N results in

pressure being applied to the artery in the limb of the patient. The pressure is as a result

of the provision of the substantially airtight seal between the limb of the patient and the

outer wall 204, and the resilience of the outer wall 204.

The feature of the second closed end 230 (as opposed to a second end having a peripheral

seal) helps to provide an improved seal between the limb of the patient and the outer wall

204, thereby reducing the chances of leakage of air from the device 201.

The device 1, 101, 201 of the present invention has a wide range of clinical applications,

including the comparison of healthy arteries to diseased arteries, the monitoring of the

development of peripheral vascular disease, and the assessment of the efficacy of drugs

on diseased arteries. In particular, the device 1 could be used: -

(i) in routine measurement by a family doctor;

(ii) to monitor the development of the vascular disease and the effect of

therapy;

(iii) in the prediction of the risk of a patient developing cardiovascular disease;

(iv) in the detection of changes in the endothelium;

(v) in pharmaceutical research and validation; and

(vi) in research laboratories to study the effect of ageing, smoking and alcohol

on arterial properties.

It will however also be appreciated by persons skilled in the art that the devices 1, 101,

201 of the present invention could alternatively be used to obtain high quality arterial

pulse oscillations at different pressures in the pressurising chamber. The arterial volume



distensibility allows these oscillations to occur after each heart beat. These pulse

oscillations can be used to determine blood pressures in automated oscillometric devices

and more details are provided below.

Traditionally, automated oscillometric devices analyse the pressure pulse changes

(oscillometric pulses) induced in a pressurised cuff wrapped round the limb during

deflation. These changes are caused by the pulse radiating down the artery producing

pressure changes in the cuff.

It is to be appreciated that the above-described embodiments of the invention can

facilitate the provision of a more reliable reproduction of the oscillometric pulses on

account of their novel design features. With particular reference to the embodiments of

Figures 5 to 7 and 8, in providing only an outer wall, this provides the advantage that the

transfer of pulse pressure from the artery to the associated pressure measurement device

is restricted to a lesser extent than if the device additionally comprised an inner wall.

The provision of a more reliable reproduction of the oscillometric pulses as described

above can provide many clinical advantages including more accurate blood pressure

measurements. To elaborate, automated oscillometric devices determine blood pressures

by analysing the oscillometric pulses detected during pressure deflation. The mean

arterial pressure (MAP) is derived from the cuff pressure at which the oscillometric pulse

amplitude is greatest. Manufacturers of automated devices then devise their own

algorithms by adding additional information, such as characteristic ratios, to estimate

SBP and DBP.

It will be appreciated by persons skilled in the art that the above embodiments have been

described by way of example only, and not in any limitative sense, and that various

alterations and modifications are possible without departing from the scope of the

invention as defined by the appended claims.



Claims

1. A device for applying pressure to an artery disposed within a limb, said device

comprising: -

(i) a pressurising portion having at least one pressurising chamber, said

pressurising portion being adapted to be placed adjacent a limb; and

(ii) control means for controlling the flow of fluid into and out of the

pressurising chamber,

wherein the device is adapted such that when the pressurising portion is placed

adjacent the limb and a controlled flow of fluid is introduced into at least one said

pressurising chamber, pressure is applied to substantially the whole of the surface of

the limb.

2 . A device for applying pressure to an artery disposed within a limb as claimed in

claim 1, further comprising a pressure measurement means for measuring the pressure

within the pressurising chamber.

3 . A device for applying pressure to an artery disposed within a limb as

claimed in any one of the previous claims, wherein said pressurising chamber

comprises an inflatable chamber.

4 . A device for applying pressure to an artery disposed within a limb as

claimed in claim 3, wherein said pressurising portion further comprises a protective

cover surrounding said inflatable chamber.

5 . A device for applying pressure to an artery disposed within a limb as claimed in

any one of claims 3 or 4, wherein said inflatable chamber is flexible.

6 . A device for applying pressure to an artery disposed within a limb as claimed in

claim 5, wherein said inflatable chamber is made at least in part from pliant material.



7 . A device for applying pressure to an artery disposed within a limb as claimed in

claim 1, wherein said pressurising chamber comprises an outer wall and at least one

seal, wherein when the pressurising portion is placed adjacent the limb, a

substantially airtight seal is formed between the limb, the outer wall and the seal of

the pressurising chamber.

8. A device for applying pressure to an artery disposed within a limb as claimed in

claim 7, wherein said outer wall is flexible.

9 . A device for applying pressure to an artery disposed within a limb as claimed in

claim 8, wherein said outer wall is made at least in part from pliant material.

10. A device for applying pressure to an artery disposed within a limb as claimed in

any one of the previous claims, wherein the pressurising portion is made from plastics

material.

11. A device for applying pressure to an artery disposed within a limb as

claimed in any one of the previous claims, wherein the pressurising chamber is

quadrilateral in shape.

12. A device for applying pressure to an artery disposed within a limb as

claimed in any one of the previous claims, wherein the pressurising chamber is

adapted to be wrapped around the limb and secured in place.

13. A device for applying pressure to an artery disposed within a limb as

claimed in any one of claims 1 to 11, wherein the pressurising chamber is an elongate

tubular member.

14. A device for applying pressure to an artery disposed within a limb as



claimed in any one of the previous claims, further comprising a display for presenting

information corresponding to the magnitude of the pressure applied to the limb.

15. A device for applying pressure to an artery disposed within a limb as

claimed in any one of the previous claims, further comprising a source of pressurised

fluid in fluid communication with said pressurising chamber.

16. A device for applying pressure to an artery disposed within a limb as

claimed in any one of the previous claims, further comprising a pressure control unit

adapted to automatically control the flow of fluid into and out of the pressurising

chamber.

17. A device for applying pressure to an artery disposed within a limb as

claimed in any one of claims 1 to 15, further comprising a pressure control unit

adapted to facilitate a user manually controlling the flow of fluid into and out of the

pressurising chamber.

18. A device for applying pressure to an artery disposed within a limb as

claimed in any one of claims 15 to 18, wherein said control means comprises a

tubular member connectable to said source of pressurised fluid.

19. A device for applying pressure to an artery disposed within a limb, said device

comprising: -

(i) a pressurising portion having at least one pressurising chamber, said

pressurising portion being adapted to be placed adjacent a limb; and

(ii) control means for controlling the flow of fluid into and out of the

pressurising chamber,

wherein said pressurising chamber comprises an outer wall and at least one seal,

wherein when the pressurising portion is placed adjacent the limb, a substantially

airtight seal is formed between the limb, the outer wall and the seal of the pressurising



chamber.

20. A device for applying pressure to an artery disposed within a limb as claimed in

claim 19, further comprising a pressure measurement means for measuring the pressure

within the pressurising chamber.

21. A device for applying pressure to an artery disposed within a limb as claimed in

any one of claims 19 or 20, comprising two spaced apart seals, wherein when the

pressurising portion is placed adjacent the limb, a substantially airtight seal is formed

between the limb, the outer wall, and the spaced apart seals of the pressurising chamber.

22. A device for applying pressure to an artery disposed within a limb as claimed in

any one of claims 19 to 21, wherein the device is adapted such that when the pressurising

portion is placed adjacent the limb and a controlled flow of fluid is introduced into at

least one said pressurising chamber, pressure is applied to substantially the whole of the

surface of the limb.

23. An apparatus for measuring the arterial distensibility of a patient comprising the

device as claimed in any one of the previous claims.

24. An apparatus for the analysis of arterial pulse oscillations originating from a

patient comprising the device as claimed in any one of the previous claims.

25. An apparatus for measuring the blood pressure of a patient comprising the device

as claimed in any one of the previous claims.

26. A device for applying pressure to an artery disposed within a limb substantially as

hereinbefore described with reference to the accompanying drawings.
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