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	About the Measure 

	Domain
	Ocular

	Measure
	Intraocular Pressure: Goldmann Applanation Tonometer

	Definition
	Procedure for the measurement of intraocular pressure (IOP) using the Goldmann Applanation Tonometer.


	About the Protocol

	Description of Protocol
	Intraocular pressure (IOP) is measured using the Goldmann Applanation Tonometer. 

The cornea is prepared by introducing one drop of anesthetic with liquid flourescein or a topical anesthetic with a fluorescein strip onto the surface of the eye.  Three tonometer readings of each eye are taken.

	Protocol text
	1. Disinfect the forehead and the chin rest of the slit lamp. Make certain that the tonometer probe has been disinfected in accordance with the guidelines from the Center for Disease Control and Prevention. 

2. Adjust the height of the slit-lamp table so that both the examiner and the participant are comfortable. 

3. Adjust the chin rest so that the participant is properly aligned. 

4. Set the magnification on the low (10X) or medium (16X) setting. Evaluate the participant’s anterior segment, especially the cornea, to rule out conditions that would contraindicate applanation tonometry (e.g., red eye of infectious origin or severely traumatized cornea). 

5. Prepare the cornea by instilling one drop of anesthetic with liquid fluorescein in the participant’s lower cul-de-sac, or a topical anesthetic with a fluorescein strip. 

6. Insert the cobalt blue filter and scan across the cornea checking for pre-existing corneal staining prior to performing tonometry. 

7. Position the tonometer arm so that the applanation prism is properly aligned in front of the left ocular. 

8. Rotate the applanation prism to align the “0” with the white marking on the prism holder. If the participant’s corneal astigmatism exceeds 3 diopters, rotate the prism until the red marking on the prism holder is aligned with the axis mark that corresponds to the participant’s minus cylinder axis. 

9. Open the slit beam to its widest setting and angle the illumination arm at 45º. Adjust the illumination arm so that the tip of the applanation prism is brightly illuminated with the blue light. 

10. With the tonometer probe positioned slightly inferior to the visual axis, move the tonometer toward the cornea. When the probe is 2 to 3 mm from the cornea, elevate the tonometer to align the probe with the corneal apex and slowly move the joystick forward until the prism just makes contact with the cornea. When the prism touches the cornea, the limbus will glow. This can be observed from outside the slit lamp oculars. 

11. Once the prism is in contact with the cornea, look through the left ocular (the tonometer probe is properly aligned only with the left ocular) and center the semicircles horizontally and vertically. 

12. Observe the thickness of the mires to ensure that they are neither too thick, nor too thin. Ideal thickness is 1/10 the diameter of the semicircles. Thick mires are an indication of too much fluorescein or excess tearing and will cause a false high reading. When the mires are of proper thickness and the semicircles are equal in size and centered, turn the pressure dial to obtain the correct reading. The correct position for a pressure reading is when the inner ring of the superior semicircle meets the inner ring of the inferior semicircle. When the mires are properly aligned and the pressure on the cornea is appropriate for a pressure reading, it is often possible to observe the pulsation of the IOP. 

13. Withdraw the tonometer from the cornea immediately after obtaining the reading. Immediately wipe the tonometer tip with a tissue to remove any flourescein. 

14. Take three tonometer readings. 

15. Re-examine the cornea for significant corneal staining or abrasions. 

16. Disinfect the probe. 

Criteria for Emergency Referral 
Any participant with intraocular pressure greater than 40 mm Hg should be referred immediately to a hospital. Notify the hospital by phone that the participant is on the way and will need a laser iridotomy. 

Criteria for Non-emergent Referral 
Any participant with intraocular pressures between 21 mm Hg and 40 mm Hg or a potentially occludable angle should be referred to an ophthalmologist for a glaucoma-suspect work-up. The participant will be educated as to the seriousness of further testing and follow-up.

	Participant
	Adults aged ≥ 40 years*

*While this protocol was used in a study of adults aged ≥ 40 years, the PhenX Ocular Working Group suggests that the same methodology can be used for individuals below age 40 and for children who are old enough to be able to tolerate the exam (usually by age 5).  The WG notes that this methodology can also be used in children younger than 5 years, but that general anesthesia may be necessary.

	Source
	University of Southern California, The Los Angeles Latino Eye Study (LALES). 2000-2003.

	Language of Source
	English

	Personnel and Training Required
	Trained ophthalmic technician or ophthalmologist

	Equipment Needs
	Goldmann Applanation Tonometer 

Slit lamp
Note: This protocol for intraocular pressure uses the Goldmann Applanation Tonometer. If other instruments are used, the reproducibility of the measurements should be comparable to those acquired with this protocol. In addition, when other instruments are used to collect these measurements, the manufacturer and model of equipment should be recorded. These other devices may require some different steps than are described in this protocol. Investigators should follow the equipment manufacturer’s instructions to ensure quality control.

	Protocol Type
	Physical measurement
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