	
	[image: image3.png]BiomedicalBenchmark™
THE TECHNOLOGY SUPPORT SYSTEM






	
	[image: image2.png]BiomedicalBenchmark™
THE TECHNOLOGY SUPPORT SYSTEM






Procedure No. 424-20081015-01 ( Major ) Sphygmomanometers

Sphygmomanometers
[image: image2.png]


Procedure No. 424-20081015-01 ( Major )
[image: image3.png]


Used For:
Sphygmomanometers, Aneroid [16-156]
Sphygmomanometers, Mercury [16-158]




Commonly Used In: 
All patient care areas

Scope: 
Applies to manual aneroid and mercury sphygmomanometers, including the manometer, cuff, squeeze bulb, and associated tubing; does not apply to automated noninvasive and invasive blood pressure monitoring units (see Procedure 454 and 493, respectively)

Risk Level: Low

	Type
	Interval
	Time Required



	Major
	12 Months
	0 hours



	Minor
	0 NA
	0 hours







Overview: 
The blood pressure of a hospitalized patient is routinely measured upon admittance, throughout the day, and during and after surgery. Blood pressure is also measured in the emergency department and outpatient areas.

A sphygmomanometer—the prefix "sphygmo" means "relating to pulse"—consists of an inflatable compression bag enclosed in a relatively inelastic but flexible covering called the cuff; a squeeze bulb with valves for inflating and deflating the compression bag; a manometer (pressure-measuring device); and connecting tubing. The manometer can be a mercury or aneroid (nonliquid) type.

In an aneroid sphygmomanometer, pressure extends a bellows or flexes a diaphragm. Through a mechanical linkage, this movement rotates a pointer on a graduated dial gauge to the appropriate pressure reading.

Aneroid gauges are dependent on deflection of a diaphragm within the meter. These units can be damaged by overpressurization and by mechanical shock received during normal use and should be considered for annual inspection. Mercury sphygmomanometers were traditionally considered more accurate and reliable in high-use hospital settings, but newer, high-quality, wall-mounted aneroid gauges are are more reliable than earlier designs.

The bulbs, valves, cuffs, compression bags, and tubing of mercury and aneroid blood pressure sets are similar and have similar maintenance requirements. The manometers have basic differences in operating principles. The accuracy of a mercury manometer depends on dimensions that are fixed at the time of manufacture; on the free flow of air above the mercury column in the glass tube; on the cleanliness of the tube; and on the amount of mercury in the system. Once an initial calibration has shown the bore of the glass tube to be uniform and the graduated scale to be true, only simple maintenance is needed to ensure lifetime accuracy of the instrument.

For many years, ECRI Institute has been recommending that healthcare facilities switch to aneroid blood pressure gauges, primarily because these gauges do not contain mercury. Mercury is a highly toxic heavy metal that is volatile at room temperature; it therefore poses a significant inhalation and skin-contact hazard. Acute exposure to mercury can result in local skin and mucous membrane irritation, interstitial pneumonitis, bronchitis, and bronchiolitis. Chronic exposure, which is more common, produces symptoms that include inflammation of the gums, excessive salivation, muscular tremors, and mental disorders.

Advise clinical personnel to have the units checked following abuse (e.g., an accidental drop) that might have caused damage. This will minimize the risk of spilled mercury or inaccurate aneroid gauge readings. Planned elimination of mercury sphygmomanometers to reduce the risk of mercury exposure is recommended.

Test Apparatus, Supplies, Parts: 

· Pressure gauge or meter (not required for testing mercury sphygmomanometers except for initial inspection or when glass tube is replaced)


· Stopwatch or watch with a second hand

Special Precautions: 
WARNING: Mercury and its vapors are toxic.All workers who use, clean, or maintain mercury sphygmomanometers should understand the properties of mercury and its associated hazards and should be instructed in safe handling procedures. Specific policies and procedures must be established for mercury spill cleanup, and specific areas should be designated for maintenance activities.

The room used for sphygmomanometer calibration and repair should be well-ventilated and reserved for the exclusive task of handling mercury; traffic through the area should be limited. There should be no smoking, drinking, or eating in the room. The floor should not be carpeted, and a workbench should be equipped with troughs to collect mercury spills. Personnel should remove all jewelry, especially gold or gold-plated jewelry (mercury readily combines with gold) and should wear a mercury-vapor respirator and disposable gloves. In high-use areas, workers should wear disposable gowns and shoe coverings to minimize skin and clothing contamination, which can increase worker exposure and carry mercury to other areas of the healthcare facility.

ECRI Institute recommends against hospitals cleaning and processing their own mercury, since this increases mercury exposure risks. Dirty mercury should be stored in sealed, break-resistant containers until properly disposed of or delivered to a mercury refinery. (For more information on mercury contamination and control, see IPM Safety.)

Procedure: 
Be sure that you understand how to operate the equipment, the significance of each control and indicator, and the alarm capabilities. Before beginning an inspection, carefully read this procedure, the operators manual, and the inspection and preventive maintenance procedures recommended by the manufacturer (typically included in the service manual). Use the BiomedicalBenchmark Support Assessment Form to document a maintenance decision that reflects past experience with this type of equipment and the environment where it is used. Then use the IPM Procedure Customization Tool to modify this procedure as needed; the program will generate a documentation form with the corresponding changes.

Qualitative tasks: Chassis/Housing.
Examine the exterior of the unit for cleanliness and general physical condition. Be sure that plastic housings are intact, that necessary assembly hardware is present and tight, and that there are no signs of spilled liquids or other serious abuse. Examine mercury column tubes for cracks. Remove damaged tubes from service, even if not currently leaking or affecting performance, to avoid the possibility of mercury spills. Examine aneroid gauge housings for dents and loose parts.



Mount.

If the unit is mounted on a stand or cart, examine the condition of the mount. If it is attached to a wall or rests on a shelf, check the security of this attachment.



Casters/Brakes.

If the unit moves on casters, check their condition. Look for accumulations of lint and thread around the casters, and be sure that they turn and swivel, as appropriate. Check the operation of brakes and swivel locks, if the unit is so equipped. 



Tubes/Hoses/Bulb.

Check the condition of all tubing and hoses and the bulb. Be sure that they are not cracked, kinked, or dirty. Replace loose or cracked tubing.



Fittings/Connectors.

Examine all fittings and connectors for general physical condition.



Filters.

Check the condition of mercury column filters. Replace as needed and indicate on the inspection form.



Bleed Valve.

It should be possible to quickly and accurately adjust the bleed valve to a rate of 2 to 3 mm Hg/sec. Pressurize the system and check the valve to see if it can be easily adjusted to this bleed rate. A bleed valve with a damaged seat will open too quickly, and it will be difficult to adjust the rate accurately.



Indicators/Displays.

Meter and scale markings should be clear and easy to read, and the cover glass on an aneroid gauge should be intact.



Zero Pressure Setting.

With no pressure in the cuff, the aneroid gauge or mercury level should read zero (±1 mm Hg). If a mercury manometer does not read zero, add or remove mercury carefully until it does. WARNING: Mercury is toxic (see Special precautions). Replace aneroid gauges that cannot be reset to read zero.



Labeling.

Check that all necessary placards, labels, conversion charts, and instruction cards are present and legible.



Cuffs.

Use of an improperly sized cuff can cause significant measurement errors. Clinical personnel should be instructed never to substitute an improper cuff for lack of one of proper size. Record the cuff sizes that are either stored with the manometer or are readily available (e.g., at a nearby nursing station) on the inspection form. These should correspond to physical characteristics of the patients on whom the instrument is likely to be used (e.g., smaller cuffs in a pediatric area). All cuffs should be clean and in good condition with no torn stitching. Look for signs of degradation or cracking of the bladder. Check that Velcro closures hold firmly.



Gauge/Column .

Ensure that the pointer of an aneroid gauge falls smoothly throughout its scale and does not stick or bind. In a mercury manometer, the glass tube and mercury should be clean. Check that the mercury column rises and moves smoothly. Mercury "dancing" or "clinging" to the walls of the tube indicates a dirty tube and filter. If the tube appears dirty, remove it and clean it with an oversized pipe cleaner. Before removing the glass tube for cleaning, be sure that all the mercury is in the reservoir either by tilting the unit or, on some units, by unlatching the locking mechanism. Replace dirty mercury. WARNING:Mercury is toxic (see Special precautions).



Quantitative tasks: Pressure Leakage.
Wrap the cuff around a simulated limb (coffee can or pipe, 3 to 4 in diameter). Close the bleed valve, and inflate the cuff to about the maximum scale indication. Read the scale indicator after 1 min to determine the rate of pressure loss in mm Hg/min. This rate should not exceed 15 mm Hg/min. If it does, recheck all fittings, especially Luer taper fittings, and repeat the task.



Pressure Accuracy.

(This task need not be done on mercury sphygmomanometers except when the glass tube has been replaced.) 

Check the accuracy of aneroid gauges. Connect the blood pressure set to a pressure gauge or meter using a Y-connector, as shown in the test setup in Figure 1. 
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Figure 1.

Inflate the system to 200 mm Hg on the gauge or meter and record the reading of the unit under testing. It should not differ by more than 3 mm Hg from the true pressure. Aneroid gauges should be accurate in all positions in which they are likely to be held while being read. Repeat the test for pressures of 120 and 60 mm Hg. Record pressures only when the system is at equilibrium (i.e., the pressure is not varying).



Preventive Maintenance: Clean.
Clean exterior and mercury tube, if needed.



Lubricate.

Lubricate casters, swivel wall mount.



Replace.

Replace mercury column filters and mercury, if dirty.
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