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1. Overview 
1.1. Periodic eye examinations, as a part of preventive healthcare, allow for an early diagnosis of various eye conditions, and it is useful for monitoring eye development in children.
1.1.1.  Title slide

1.2. Many systemic diseases and pathological processes in the nervous system have ocular manifestations. A thorough eye examination can reveal signs of potentially blinding emergent conditions that require immediate treatment.  
1.2.1.  Reuse shot – 4.6.1 and 4.6.2

1.3. In this video, we will first briefly review the anatomy and physiology of an eye (1.3.1), which will be followed by demonstration of the first two aspects of eye evaluation (1.3.2) – vision testing (1.3.3) and orbital inspection (1.3.4); the third aspect - ophthalmoscopic examination - will be covered in a separate video of this collection (1.3.5).
1.3.1. Reuse storyboard – 2.4.1
1.3.2. Reuse shot – 3.2.3
1.3.3. Reuse shot – 3.6.3
1.3.4. Reuse shot – 4.5.1
1.3.5. Editor: pick a clip from ophthalmoscopic examination video and add a thumbnail for reference like done in 5326 video @4:00

2. The Anatomy and Physiology of the Eye

2.1. Let’s begin by briefly reviewing  anatomy and physiology of an  eye.
2.1.1. Section Title Slide

2.2. The human eye has a complex structure. Anteriorly, eyelids protect an eyeball. Normally, when the eye is open, the upper lid rests slightly above the iris and does not cover the pupil, whereas the lower lid lies below the iris. 
2.2.1. See storyboard – Illustration or a photograph of an eye with structures labelled. 

2.3. The outer layer of the eye, the sclera, normally appears white or slightly buff in color. The appearance of conjunctiva, a transparent membrane covering the anterior sclera and the inner eyelids, is a sensitive indicator of ocular disease, such as infections and inflammation. The tear-producing lacrimal gland lies above and lateral to the eye.
2.3.1.  See storyboard

2.4. A sagittal section through the eye reveals the cornea; the iris, which surrounds the pupil; the lens; the ciliary body; the outer layers including the sclera and the choroid; the innermost retina; and the aqueous and vitreous humor. 
2.4.1.  See storyboard 

2.5. As light sequentially passes through the cornea, pupil, lens, and vitreous body, a focused image is projected onto the retina. The projection is upside down and reversed right to left.  
2.5.1.  See storyboard – schematic of a light going through an eye.

2.6. Photosensitive cells of the retina respond by generating electrical impulses, which are relayed to cranial nerve II, the optic nerve, and passed through the optic tracts to the visual cortex in the occipital lobes of the brain. 
2.6.1. See storyboard 

2.7. The optic nerve also constitutes afferent limbs of the circuits for the pupillary response to light and also for the lens accommodation (2.7.1). The efferent signals to the muscles of the iris and the ciliary body are transmitted by cranial nerve III, the oculomotor nerve (2.7.2). These muscles in turn control the size of the pupil and the shape of the lens, which serves to focus images on the retina (2.7.3). 
2.7.1. See storyboard

2.8. Cranial nerve III also innervates the levator palpebrae superioris muscle that raises the upper eyelid (2.8.1). The dysfunction of the eyelid muscles or their nerve supply can lead to blepharoptosis or “drooping eyelid”, also referred to as ptosis (2.8.2). 
2.8.1. See storyboard

2.9. Eye stability and movements in the six cardinal directions of gaze result from coordinated action of the six extraocular muscles: the superior and inferior oblique muscles, and the superior, inferior, lateral and medial rectus muscles (2.9.1), innervated by the cranial nerves III, IV and VI (VO: Add a pause between the names of the nerves as the animation is a bit complex here). (2.9.2). (Editor: Stay on the final screen for a couple of seconds more as this is a complex figure and viewers will need sometime to understand this) 
2.9.1. See storyboard

2.10. Thus, evaluation of the pupillary responses and extraocular movements, provides the clinician the clues about the functioning and integrity of the ocular components, the extraocular muscles, and the neuronal pathways that control these structures.
2.10.1. Reuse shots – 4.9.2 and 4.11.3

3. Visual acuity and peripheral vision

3.1. Now that we have briefly reviewed basic anatomy and physiology of the eye, let’s discuss the steps involved in testing visual acuity and peripheral vision. 
3.1.1. Section Title Slide

3.2. Visual acuity is best tested using a well-lit (3.2.1), wall-mounted Snellen chart (3.2.2). Position the patient about 20 ft from the chart. Request them to wear non-reading glasses, if normally used. (3.2.3)
3.2.1.  WIDE: Establishment shot of the room where the exam is going to be conducted. This should capture the Snellen chart mounted on the wall 	Comment by Station Thirteen: Author: As you’ll see, we ended up doing this a hallway, which is typical because most exams rooms are far smaller than 20 feet across.
3.2.2. CU: Whole Snellen chart on the wall
3.2.3. WIDE:  lateral view with both the patient and the chart in the frame and the doctor ensuring the distance is appropriate after the patient has been postioned. If the talent enacting as the patient normally wears non-reading glasses, doctor will ask them to wear it and they should do so on camera. 

3.3. Ask the patient to cover one eye with a card and then read the smallest line of print possible (3.3.1)…(3.3.2)…(3.3.3)
3.3.1. MED: Doctor is handing the patient a card and asks him/her to cover one eye with it and read the Snellen chart and patient does so.
3.3.2. MED- focusing on patient: The patient covers one of the eyes with the card and reads the Snellen board line, which he/she can read comfortably. Please ensure that this is the 20/40 line.
Videographer: record the doctor talking to the patient
Editor: play the dialog 
3.3.3. ECU: Still shot of the line of letters that patient read (20/40) in 3.3.2. 	Comment by Station Thirteen: Dipesh: During this shot, the videographer zoomed in too much. Please capture the frame where 20/40 on the left side is still visible. 
Editor: Use 3.3.3 as an inset on screen for 3.3.2 with feathery outline 
 
3.4. Give credit for correctly identifying half or more of the letters (3.4.1) and record the visual acuity as the two numbers, located to the side of the line of print, and note whether it was with the correction or not (3.4.2). 
3.4.1. MED: After the patient has read the chart, the doctor says okay and nods.
3.4.2.  CU: Doctor records “Right/Left eye” (depending on the shot) - reading 20/40 on the patient chart and also writes whether it was with correction or without correction depending on whether the patient was wearing glasses or not for reading the chart.  	Comment by Station Thirteen: Dipesh: Since this shot was not captured, just expand the inset already on screen and follow the instructions written below the shot. 	Comment by Station Thirteen: Author: Since we did not have access to a real patient’s chart (this would commonly be done on a computer screen anyway), we used a random folder.  I explained the readings as I pretending to record them, but we did not film what was written down.  We also elected to record the numbers after both eyes were examined and we could return to the exam room.  I hope this is OK.
Editor: Continue with the inset of 3.3.3 through 3.4.1 and 3.4.2 and highlight the number on the side of the line on the chart when the narration says “side of the line of the print”. 

3.5. The top number indicates the distance in ft the patient stood from the chart and the bottom number indicates the distance from which a person with normal vision could read the corresponding line of print accurately (3.5.1). Repeat the test with the other eye (3.5.2)
3.5.1. Editor: Remove the video, and enlarge and move the inset to the top of the screen and see storyboard. 
3.5.2. MED: Patient covers the other eye and reads the chart. This should be recorded briefly, just to show that same process would be done for the other eye. See the narration sentence, it is short. 

3.6. If a wall-mounted chart is unavailable, conduct the same procedure with a specially designed card that the patient can hold 14 inches away (3.6.1). This card simulates the view of a Snellen chart from 20 ft away (3.6.2) and it is frequently used to test for presbyopia (TEXT: Presbyopia), or impaired near vision, which is common in people as they reach middle age (3.6.3). 
3.6.1. MED: Doctor giving the small card to the patient and he/she holds it 14 inches away from their eyes.
3.6.2. CU: of the card that simulates Snellen chart
3.6.3.  MED: Patient holding the card 14 inches away and trying to read the card with difficulty. The patient needs to enact as if he/she is having difficulty in reading while holding it at a 14 inches distance.  
Editor: Use 3.6.2 as in inset here, but make it blur as the patient enacts that he/she is having difficulty in reading. 

3.7. Age associated changes of the lens cause the eyes to gradually lose their ability to focus on nearby objects (3.7.1). In presbyopia, vision may improve when the card is held further away (3.7.2)
3.7.1.  See storyboard
3.7.2. MED: Compared to previous shot the patient holds the card at a farther distance and now he/she tries to read it.  
Editor: Continue the inset and make it clear as the patient increases the distance between the eyes and the card.  

3.8. Next perform testing of peripheral vision (Lower third: Peripheral Vision Testing). Begin by asking the patient to stare at your eyes with both of theirs without looking anywhere else (3.8.1). Place your hands, each with two fingers raised, lateral to the patient’s ears, about 2 ft apart (3.8.2)
3.8.1. MED: (over the patient’s shoulder): Doctor asking the patient to stare at his eyes without looking anywhere else. 
3.8.2.  MED: (over doctor’s shoulder): doctor placing his hands with index and middle fingers raised lateral to the patient’s ears.

3.9. Wiggle your fingers and bring them slowly forward, curving slightly inward toward the center of vision and ask the patient to tell you when they see the movement of your fingers in their periphery (3.9.1).  Normally, this occurs when your fingers are even with the patient’s temples or about 90° from the center of gaze on either side (3.9.2). 
3.9.1.  MED (over doctor’s shoulder): Doctor slowly brings their wiggling fingers forward and asks the patient to tell him when they can see his fingers and patient does so. The timing of this shot is critical. From the point the doctor starts moving his fingers to the point the patient says, “yes, he can see the fingers” should cover the first sentence. RECITE the narration. 
3.9.2.  FREEZE FRAME as soon as the patient says yes and draw a horizontal line from the patient’s eyes to the doctor’s hand to highlight 90 degree from the center of the gaze. 

3.10. One can increase the accuracy of this exam with the help of a 5-mm, red-topped pin (3.10.1). Beginning at a spot out of patient’s vision, slowly move it inward, following an arc, toward the patient’s nose (3.10.2). Sequentially, repeat this from the four corners of the patient’s visual field. Note when they can first see the color, which is normally at 90 degrees from the center of gaze.
3.10.1. CU: 5mm red-topped pin in doctor’s hand.
3.10.2. MED: (over patient’s shoulder): Doctor moving the pin from out of the patient field towards the nose and patient saying when s/he sees the pin. This is just ONE corner. 
3.10.3. MED: (over patient’s shoulder): Doctor performing the same action as 3.10.2, but from the remaining three corners and each time the patient says “yes” when they see the pin. 

4. Eye Inspection

4.1. Next, we will discuss how to perform inspection and palpation of external eye structures, how to evaluate pupillary responses, and, finally, how to test for normal and pathological eye movements.
4.1.1. Section Title Slide

4.2. Wash your hands thoroughly before making any contact with the patient’s eyes (4.3.2). Stand in front of the patient and ask them to stare directly at you (4.2.1). Inspect the eyes for asymmetry and protrusions. Inspect the eyebrows for sparseness or scaliness (4.2.2). 	Comment by Station Thirteen: This was the new shot added by the author. 
4.2.1.  MED: Doctor standing in front of the patient and asks him/her to directly stare at him. 
4.2.2. CU: B-roll: Patient’s eyes (both) with eye brows from different angles. 

4.3. Then have the patient gently close their eyes and inspect their eyelids for adequate closure, ptosis, lesions, swelling, masses, or discharge (4.3.1).
4.3.1. CU: Patient closes their eyes and once the eyes is closed record a B-roll of closed eyes from different angles. 

4.4. With the eyes reopened, carefully observe for dryness or excessive tearing. Inspect and palpate the lateral lacrimal glands and medial lacrimal sacs for swelling or tenderness.
4.4.1. MED (Over doctor’s shoulder): Doctor asks the patient to re-open their eyes and then inspects for dryness, followed by palpation of the lateral lacrimal glands and medical lacrimal sacs.
 
4.5. Next gently pull downward on the lower lids with your thumbs and ask the patient to look upward to expose the conjunctiva and sclera (4.5.1). Note color and check for vascular dilations, nodules, swelling, or discharge. Remember, jaundice first presents as a yellowing of the sclera.  (4.5.2). 
4.5.1.  CU: Patient’s eyes as doctor is pulling on the lids with their thumbs and asking them to look upwards to expose conjunctiva. 
4.5.2.  FREEZE FRAME and add the following as list as cued: color, vascular dilations, nodules, swelling, discharge 

4.6. Shine a penlight obliquely across the cornea, noting any surface irregularities or opacities (4.6.1).  Simultaneously, inspect the iris for rings, shadows, or ciliary injection; and the lens for opacities. Also, inspect the pupils for their size, shape, and symmetry (4.6.2). 
4.6.1.  MED: Doctor shines a penlight across the patient’s cornea
4.6.2.  CU: The patient’s eye while the doctor is shining light on it.   This shot has to be recorded for a long narration, so ensure you have enough footage. 

4.7. Pupils are normally 3-4 mm in diameter. In anisocoria, the pupil diameters are unequal by at least 4 mm. Whereas in myosis and mydriasis, the pupils are abnormally constricted and dilated, respectively. 
4.7.1. See storyboard – illustration of different pupil anomalies.

4.8. Next, have the patient stare at a penlight held about 20 cm away (4.8.1). Note the position of the corneal reflections, which should be symmetrically located just nasally to the center of the pupils (4.8.2). 
4.8.1.  MED: patient is staring at the penlight that doctor holds about 20 cm away from the patient.
4.8.2.  CU: patient’s eye as they stare at the penlight.
Editor: add arrows pointing at corneal reflections and text “Corneal reflection” (see storyboard for a reference image)

4.9. To test pupillary reaction (Lower third: Pupillary Reaction), the room needs to be slightly darkened (4.9.1). Ask the patient to stare off into the distance. Swing the penlight nasally across the patient’s right eye (4.9.2) while observing the right pupil. Normally, it should constrict (4.9.3).
4.9.1.  WIDE: Doctor dims the light (using the light switch on the wall)
4.9.2.  MED/CU: (over the doctor’s shoulder): patient’s eyes while they stare off into the distance and doctor is swinging the penlight in front of the patient’s right eye.
4.9.3.  ECU: patient’s right eye (the pupil should constrict). Just capture the right eye. 

4.10. Now, repeat the same maneuver (4.10.1) while observing both eyes, taking care not to allow any light to fall on the patient’s left eye (4.10.2). Both pupils should consensually constrict. Repeat this testing for the left eye (TEXT: Repeat for the left eye) (4.10.3)	Comment by Station Thirteen: Author: We had some difficulty working with the lights in the room.  Videographer experimented with his lighting equipment, but we may not have succeeded in capturing pupillary reaction as well as we would have liked.  However, we did succeed at demonstrating the technique.
4.10.1. Reuse – 4.9.2
4.10.2. CU: Patient’s BOTH eyes while doctor tests the pupillary response showing that pupils simultaneously constricting during the test. Record this for enough time to cover the lengthy narration. 	Comment by Station Thirteen: Dipesh: Tk3 and tk4 were taken using light on, and they are better shots than tk1/2. But I’m not sure if we can use them as the maneuver has to be performed in darkened room. Can we add some filters to make tk34 appear as if the room was darkened a it more? Or the  last option is to use tk5 which is OK. 

4.11. Turn the lights in the room back on for the rest of the examination (4.11.1). Examine extraocular motion (Lower third: Extraocular Motion) by asking the patient to keep their head still and follow your index finger with their eyes as it traces the shape of a large “H” at a comfortable distance (4.11.2). Observe the patient’s eyes moving in the six cardinal directions, noting any asymmetry. Abnormal eye movement can indicate lesions affecting cranial nerves III, IV and VI, which innervate the extraocular muscles. (4.11.3)
4.11.1. WIDE: Doctor switching the light on again
4.11.2. MED: Doctor asks the patient to keep head still and follow their finger while making the shape of a large “H” in the air in front of the patient.
4.11.3. CU: Patient’s eyes moving while they follow doctor’s finger during the test when the doctor is making the H.

4.12. Then, have the patient stare at your finger as it moves toward the bridge of their nose (4.14.1), and watch for equal pupillary constriction and convergence of the eyes medially (4.14.2). 	Comment by Station Thirteen: From here on DO NOT pay attention to the SLATE! Post shoot edits required changing the sequence therefore the footage file name is CORRECT and the SLATE is INCORRECT. 
4.12.1. MED: (over the doctor’s shoulder): patient’s face as they follow the doctor’s finger that is moving towards the bridge of their nose.
4.12.2. CU: Patient’s eyes as the patient follows the doctor’s finger (should see pupils moving towards the midline

4.13. If the pupils don’t react, hold your finger about 10 cm away and ask the patient to alternately stare at your finger and into the distance beyond it (4.15.1). The pupils should constrict while focused on your finger (4.15.2). 
4.13.1. MED: Doctor holding their finger 10 cm away from the patient’s eyes and asking the patient alternately stare at his finger and into the distance beyond it and patient does so. 
4.13.2. CU: Patient’s eyes while they alternatively stare at doctor’s finger and the object behind  (the pupils should constrict and relax)

4.14. Next, move your finger in horizontal and vertical direction and momentarily hold the patient’s gaze at the extreme upper, and lateral positions (4.12.1). While doing so, observe for nystagmus – an involuntary rhythmic oscillation of the eyes – which can be seen in cerebellar and vestibular disorders. A few beating movements laterally is normal (4.12.2)
4.14.1. MED: (over doctor’s shoulder): Doctor moves their finger in horizontal and vertical directions stopping for a moment in the upper and side positions, while the patient is following the finger with their eyes
4.14.2. CU:  The patient’s eyes during the test.
Videographer: Record this for enough time to cover the relatively longer narration. 
Editor: add text “Nystagmus = involuntary rhythmic oscillations of the eyes”

4.15. Lastly, check for “lid lag” (TEXT: Lid Lag). Ask the patient to look down (4.13.1) and look for an abnormal rim of sclera over the iris on downward gaze. This can be seen in uncontrolled hyperthyroidism along with the visible eye protrusion (4.13.2).
4.15.1. MED: Doctor asks the patient to look down and patient does so
4.15.2. CU: patient’s eyes while the patient is looking downward. Record this for enough time to cover the relatively longer narration.
Inset with the illustration: See storyboard 

4.16. This concludes the inspection part of the eye exam (4.15.3). 
4.16.1. MED: Doctor thanking the patient for their cooperation. 

5. Summary

5.1. You’ve just watched JoVE’s video on the eye examination. You should now have a basic understanding of the anatomy and physiology of the eye, as well as of the essential steps of the visual testing and eye inspection. As always, thanks for watching!
5.1.1. Title slide



