Recommendations for evaluation of Laser Injuries

The GBD (green beam designator) IIIc Laser is a handheld or tripod mounted 532 nm continuous wavelength laser manufactured by B. E. Meyers and Company.  The purpose of this device is to “cause nonlethal and temporary visual disorientation to an enemy during combat”.  

Approximately 10 mW through the pupil of an eye for 100 msec will produce a minimally visible “threshold” burn to the retina.  Fortunately, our normal aversion response (head turning/eye movement, eye blinking/squinting, pupillary constriction response to light) limits the exposure to any part of the retina. 
The nominal ocular hazard distance (NOHD) for GBD III lasers is 51 meters.  For persons viewing objects through binoculars, the NOHDm is 340 meters.  The NOHD is defined as the distance beyond which the laser energy does not exceed the maximum permissible exposure (MPE).  The MPE for 532 nm wavelength lasers is 0.4 mW through the pupil.  U.S. Army Center for Health Promotion and Preventive Medicine measured the output of 171 mW through the exit aperture of the laser. 

The closer the laser to the retina, the shorter time it takes to cause injury.  At 51 meters brief exposure to the unaided eye will cause a flash, temporary decrease in vision (similar to a flashbulb going off in an eye).  Illumination at very close range can exceed the threshold for injury for brief (e.g. 100 ms) exposure and should be avoided.  
Laser Exposure Evacuation Criteria:
For soldiers who report being exposed to a potential laser source, perform a vision screening exam with their glasses on.  Also perform a foveal grid test in each eye separately.  






Foveal Grid Test Result

	Visual Acuity
	Normal
	Minor Defect
	Major Defect

	20/63 or worse in both eyes
	Evacuate
	Evacuate
	Evacuate

	20/50 or better in both eyes
	Return to Duty
	reevaluate in 15 minutes
	Evacuate


If re-evaluate in a 20/50 eye with a minor defect shows no worsening or improvement, return to duty. If worse vision or progression to major defect, then evacuate.  

See Aidman Vision Screener for definition of minor and major defect.

All patients with potential laser exposure who are RTD should be evaluated by ophthalmology upon redeployment.  

Some Q&A items with regards to above:

Is there a time period that should be allotted to allow flash blindness to clear (e.g., 5-10 minutes enough)?

Generally, patients report a significant improvement in their vision within 15 minutes of a possible flash blindness exposure. Individuals may report seeing a spot floating in their visual field but this steadily fades away over a 2-3 hour period.

Then, are there any issues with delay of evaluation extending out to several days, say, due to operational constraints?

This as usual depends on the situation. I will suggest three possible scenarios with what is only my suggestion for a possible course of action (all vision below is best spectacle corrected):

a) Patients with unilateral vision complaint, 20/50 or better, Amsler grid equivocal on presentation (due to scotoma that for purpose of this example would resolve). I suggest re-exam in 12-24h at which time:

If Va still in the 20/50 range then consider indomethacin/steroid given po and arrange for next available evac within 72h (total time elapsed

3-4 days). Otherwise, if vision has improved a line or more, (e.g. 20/30 or better), I suggest continued observation for return to 20/20-20/25 over a nonspecific time frame.

b) Patients with bilateral vision complaint 20/40 or unilateral vision loss worse than 20/40 with several squares (>5mm) Amsler defect. This is not good news and at two hours if no improvement, I would consider indomethacin/steroid and arrange to have patient referred to next echelon within 24h or as soon as practicable thereafter. 

c) Patients with severe vision loss, worse than 20/70 either eye, Amsler defect >5mm and no improvement at or beyond 2 hours, I would consider indomethacin/steroid and arrange to have patient referred to next echelon as soon as practicable thereafter.

Is there risk in delaying this evaluation beyond what any deficits may be caused by the injury? / What is the risk in delay of evaluation?

In delaying evaluation, there is the potential for increasing the size of a penumbra of laser injury perhaps by 100 microns or more which medical treatment might help; an untreated patient may be left with 20/200 instead of 20/40 vision. Unfortunately, even lesions that appear static may develop late onset neovascularization and scarring with vision loss at 2-3 months regardless of what is done. For operational reasons then, determining if the lesion is bilateral or not has implications for the soldier's ability to perform as well as whether he or she should be referred back.

It is not possible to cover all potential scenarios, but as you know, laser injuries can impact an individual as much as a broken arm or leg without being obvious to anyone else. The clinical experience and judgment of care providers is critical to determining how to manage these patients.

