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Invasive Catheterisation Method

In 1733, Reverend Stephen Hales inserted a long glass tube upright into an incision in a horse's artery. The pumping action of the heart generated a pressure force, causing the blood level to rise in the tube. These early surgical procedures were dangerous for patients, due to the risk of infection and excessive blood loss. 

The Auscultatory Method

In 1905, Korotkoff described the auscultatory sounds which became the foundation for the auscultatory technique. This is the most common method of blood pressure measurement today.

The auscultatory technique is based on the ability of the human ear to detect and distinguish sounds. This is a great advantage since it allows the clinician to determine the quality of each measurement. However, inherent in this is the possibility for measurement error due to differences in hearing acuity from clinician to clinician. Unqualified or inexperienced personnel may be more susceptible to outside noise, other interference, or inconsistent assessment of Korotkoff sounds. In an attempt to increase reproducibility, some automated devices have replaced the human ear with a microphone.

The Automated Auscultatory Method

These devices apply sound-based algorithms to estimate SBP and DBP. By using a microphone, these devices lack validation ability. In addition to noise-artifact sensitivity, these sound-dependent algorithms may not adequately compensate for patient conditions such as hypotension (i.e. low blood pressure), where the Korotkoff sounds may be muted. To make automated measurement more reliable, oscillometric devices were created.

24 Hours Ambulatory Blood Pressure Monitoring

Ambulatory blood pressure monitoring (ABPM) is a noninvasive method of obtaining blood pressure readings over twenty-four hours, whilst the patient is in their own environment, representing a true reflection of their blood pressure.
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The development of ABPM originates with the work of Maurice Sokolow, an internist in San Francisco, who was impressed by the fact that many hypertensive patients with very high blood pressures experienced a normal life expectancy. In 1962 he and his colleagues Hinman et al. developed the initial semiautomatic ABPM device. It consisted of a blood pressure cuff that was manually inflated by the subject, and a tape recorder on which the Korotkoff sounds were recorded

Blood pressure is measured over twenty-four hours using auscultatory or oscillometry and requires use of a cuff. The monitor takes blood pressures every 20 minutes (less frequently overnight, eg 1-hourly).

The purpose of ambulatory blood pressure monitoring (ABPM) is to obtain a profile of the patient's blood pressure under conditions that are more representative of the patient's lifestyle than those inherent in a clinical environment. It has been well documented that blood pressures measured in a clinic are not always representative of everyday pressures. This led to the identification of white coat hypertension and the circadian rhythm of blood pressure.

Clinical research in the field of ABPM has led to the application of additional analysis techniques that may allow the clinician to obtain a clearer assessment of a patient's hypertensive condition.

What are the uses of ambulatory blood pressure monitoring?

· To obtain a twenty-four hour record - more reliable than one-off measurements. Studies have shown that increased blood pressure readings on ABPM are more strongly correlated to end-organ damage than one-off measurements, eg left ventricular hypertrophy.

· To detect white coat hypertension.

· It has use in hypertension research, eg reviewing 24-hour profile of antihypertensive medication.

· It may have prognostic use - higher readings on ABPM are associated with increased mortality.

· Response to treatment.

· Masked hypertension.

· Episodic dysfunction.

· Autonomic dysfunction.

· Hypotensive symptoms whilst on antihypertensive medications.

 Downside to ambulatory blood pressure monitoring

· It is not widely available although this is improving.

· It requires specialist training.

· Some patients find inflation of the cuff unbearable.

· Sleep disturbance.

· Bruising where the cuff is located.

· Background noise may lead to interference (less with oscillometric methods).

· Poor technique and arrhythmias may cause poor readings.

