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Night blindness in primary biliary cirrhosis
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A 58-year-old woman was referred by Aniim scclew T — —

her optician because of decreased i i |

clarity of vision in both eyes with 'u, 1 i |

poor night vision. Her medical history in- 1 fwn -’*:k,i_.m.\ . 7

cluded late-stage primary biliary cirrhosis. {1 b 35§ '@%-\ ‘oﬁ}i’t“w_«ﬂ
Her visual acuity was 6/6 in both eyes and : | 1 | ?

ocular examination was unremarkable. An 2 - ] z_]
electroretinogram showed a reduced am- | ¥5 L85l RS L B
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(Figure 1A) with a normal photopic (light- Right eye Left eye Right eye Left eye

adapted) response. This finding suggested a
vitamin A deficiency, and subsequent testing
showed serum vitamin A levels were low at
0.3 (normal 0.7-1.7) pmol/L. She was given

Figure 1: (A) Dark-adapted electroretinogram showing flattened a and b waves
in a 58-year-old woman with decreased clarity of vision and poor night vision. (B)
Electroretinogram showing improvement in a- and b-wave amplitude after treat-
ment with vitamin A supplementation.

high-dose vitamin A supplementation orally
with improvement in her symptoms and
electroretinogram trace (Figure 1B).

Because of malabsorption of fat-soluble vitamins, vitamin
A deficiency occurs in 33% of patients with primary biliary
cirrhosis.* Retinol is the most active form of vitamin A in the
body. In the rod cells of the retina, all-trans retinol is con-
verted into 11-cis retinol, which then combines with a
membrane-bound protein called opsin to yield rhodopsin.
Rhodopsin is essential for phototransduction, especially in
low-light conditions.? Thus patients with vitamin A deficiency
(e.g., from malabsorption in primary biliary cirrhosis or
extensive small bowel resection) may present with night
blindness.

Electroretinography is primarily used in diagnosing reti-
nal dystrophies and degeneration, evaluating chronic
ischemic damage from vascular disease and monitoring drug
toxicity (e.g., chloroquine, thioridazine). It is available in
most ophthalmology departments. A corneal contact lens
electrode is placed on the eye, which is well tolerated by
most patients. The presence of cataracts does not appreciably
affect testing.

The electroretinogram waveform represents a mass elec-
trical response generated by the entire retina following a brief
flash of light. In general, the electroretinogram is character-
ized by a negative waveform (a wave) representing photore-
ceptor (rod and cone) response followed by a positive wave-
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form (b wave) generated by the Miiller cells and bipolar cell
layer.

In photopic electroretinography, the patient stays in a
light-adapted state and the retina is stimulated with a bright
flash of light. The rods are thus suppressed by light adaptation
and do not contribute to the waveform. The result is primarily
a cone response with prominent a and b waves, and the results
of this test were normal in our patient.

Because rods are 1000 times more sensitive to light than
cones, dark-adapted testing or scotopic electroretinography is
done by dark-adapting the patient’s eyes for 20 minutes and
then stimulating the retina with a dim light below the cone
threshold.® The resulting waveform normally has a prominent
b wave and a minimal a wave. Because of rod dysfunction,
vitamin A deficiency shows a flat scotopic electroretinogram,
as was evident in our patient.
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