
HEADACHE 



Eye – window to the brain 



Comparative Effectiveness 

• Does Retinal Examination improve the diagnosis and 
management of patients with headache? 



Critical Info from Fundus Exam 

 
 

              NLP                                    LP 
 
 

Presenter
Presentation Notes
The ophthalmologist found bilateral disc edema with severe visual loss (NLP OD, LP OS).  This patient turned out to have IIH.  What could have been done differently to prevent a blind patient and three doctors in a malpractice lawsuit?  We know the answer: the fundus examination should have been done on day 1. 



Do you check? 

 1850: 
• Hermann von Helmholtz 
• Inventor of the 

ophthalmoscope 
 

 

Presenter
Presentation Notes
The solution has been known since 1850 when Hermann von…  and while Helmholtz could do it with an candle…



… not easy for everyone 

 Limited training 

 Difficult without pupillary dilation 

 Inability to recognize the findings 

when observed 

Med Teach 1993;15:321-325.  Eye 1997;11:744-750.  
Int J Qual Health Care 2004;16:363-365. Postgrad Med J 1999;75:282-284.  Scott 
Med J 2002;47:60-63. Acta Ophthalmol  2011; PMID: 22040169.  
 

Presenter
Presentation Notes
It isn’t so easy for everyone 



Non-mydriatic  
fundus photography Direct ophthalmoscopy 

Presenter
Presentation Notes
We all know what it is like using the direct ophthalmoscope.  You have a tiny window and have to search all around to get an adequate view.  Imagine instead that we could expand that field of view to show the entire posterior pole, including the optic disc and macula.  Indeed, this is exactly what non-mydriatic  fundus photography can do



Implementation and Utility  
of Non-mydriatic Fundus Photography 

in the Emergency Department 



How might we help? 

 Non-mydriatic fundus photography 
• Easy for non-ophthalmic trained 

individuals to perform 
• No pupillary dilation 
• Able to take quality 

photographs of the  
posterior pole 
 

 

Presenter
Presentation Notes
This is the camera we used the kowanonmyd alpha-D… we look at all the different cameras at the time we started our project and chose this one because of its unibody design which we hoped would make potential theft less of a concern.



The camera is easy to use 

 
Experienced professional 
photographer in a dimly lit 
room with the Zeiss FF4  
and a dilated patient 

A nurse practitioner after 10 
minutes of training in a 
lighted room with the Kowa 
α-D and an undilated patient 

Presenter
Presentation Notes
For example, here is a side by side comparison.  While the quality is not that of a photograph taken by our trained ophthalmic photographers with the highest quality dilated fundus cameras, I think you will agree that this photo taken by a nurse practitioner with limited training in a lighted room undilated is all we need most of the time.  



                     Phase 1 conclusions 

Ophthalmoscopy was 
performed infrequently 
and poorly by ED MDs 
Photography was easy to 

do in the ED and resulted in 
12% critical disposition 
changing dx. 

 
 
 

 

N Engl J Med 2011;364:387-9.  



Primary Hypothesis 

 
• Difference in proportion of ocular fundus abnormalities 

identified during the routine course of clinical care in the 
emergency department (e.g., including consultation) 
depending on whether ocular fundus photographs were 
available or not.   



Secondary Objectives 

• Difference in proportion of ocular fundus abnormalities 
identified by emergency department physicians who had 
access to photographs vs. those who did not (and who 
likely only had access to direct ophthalmoscopy if used). 

• Difference in number and type of neuroimaging studies, 
procedures (particularly lumbar puncture), and 
consultations performed between the experimental 
conditions 

• Time to emergency department revisit, admission, or 
death.   



Procedure  

• Headache - non-mydriatic fundus photography 
• Photographs uploaded to a centralized, web-based server 

– randomization provided on screen  
• MD randomized to view or not prior to questionnaire 
• Questionnaire about the final diagnosis and disposition 
• Participating physicians will receive training in 

recognizing fundus findings of relevance 



Why focus on the ED? 

 Patients go there with acute problems 
 No ophthalmologist in ED 
 Pupillary dilation time consuming in ED 
 Studies of headache management: 

• Direct ophthalmoscopy is documented 
in ED only 37-48% of time 
(overestimate?) 
 

 QJM 2008;101:435-443. Arch Intern Med 2001;161:1969-1973.  
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