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CLINICAL CASE REPORT
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aim to provide a comprehensive description of clini-
cal examination and multimodal imaging findings 
before and after vitamin supplementation for vitamin 
A deficiency.
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Introduction

Vitamin A is a critical fat-soluble compound neces-
sary for visual function. It serves as a vital precursor 
of the photosensitive visual pigments in the retinal 
phototransduction cascade [1–3]. Vitamin A is also 
important in maintaining epithelial barriers of the 
conjunctiva and cornea and plays a vital role in the 
nourishment of the retinal pigment epithelium [4, 5]

Vitamin A deficiency is more common in devel-
oping countries, especially in Africa and South-East 
Asia, due to chronic malnutrition. The most severe 
effects are seen in young children and pregnant 
women [6]. It remains rare in developed countries in 
the absence of food insecurity, nutritional deficiency, 
and dietary restrictions. However, in the context of 
the current obesity epidemic, patients are opting for 
bariatric surgeries and this has led some patients to 
develop malabsorption and vitamin deficiencies [7, 
8].

Abstract 
Purpose  To describe vitamin A deficiency using 
multimodal functional visual assessments and 
imaging.
Methods/Case  A 50-year-old female with past med-
ical history significant for Roux-en-Y gastric bypass 
surgery complained of nyctalopia and “yellowing” of 
vision.
Results  Vitamin A levels were noted to 
be < 0.06  mg/L (normal 0.3–0.12  mg/L). Fundus 
examination was notable for peripheral yellow punc-
tate lesions, superior arcuate defects on HVF 30–2 
testing, an indistinct ellipsoid zone on SD-OCT, and 
absent rod responses and severely reduced amplitudes 
for the cone photoreceptors on full-field ERG. These 
findings resolved with initiation of parenteral vitamin 
A supplementation.
Conclusion  This report documents an example of 
vitamin A deficiency in the developed world. We 
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Ocular manifestations of vitamin A deficiency 
include conjunctival and corneal xerosis, rod photo-
receptor dysfunction with associated nyctalopia, and 
retinopathy [9]. Nyctalopia is one of the earliest signs 
of vitamin A deficiency associated with decreased 
rhodopsin levels and rod function. Fundus findings 
in vitamin A have been described as white deposits 
in the mid-periphery [9]. Classic findings of vitamin 
A deficiency have been documented using full-field 
electroretinogram (full-field ERG). These include 
reduced scotopic responses, variably depressed pho-
topic responses secondary to cone dysfunction, and 
raised thresholds of rods and cones on dark adap-
tation [10]. Treatment for vitamin A deficiency 
includes oral, intravenous (IV), and intramuscular 
(IM) supplements. Recently, a sublingual formulation 
that sidesteps poor enteric absorption has become 
available [11].

In this report, we present a case of a patient who 
underwent Roux-en-Y gastric bypass surgery to assist 
with weight loss. The patient subsequently developed 
vitamin A deficiency with retinal manifestations. 
While multimodal imaging cases of vitamin A defi-
ciency have previously been published in the litera-
ture, this report demonstrates multimodal visual func-
tion assessments and imaging at initial presentation 
as well as resolution of retinal findings at subsequent 
follow-up visits after vitamin A supplementation 
[12]. This case adds to our understanding of the find-
ings of treatable vitamin A deficiency, a diagnosis not 
often encountered in the developed world.

Case presentation

A 50-year-old female with past medical history sig-
nificant for morbid obesity and Roux-en-Y gastric 
bypass surgery, type II diabetes mellitus, chronic kid-
ney disease secondary to focal nephritis, and periph-
eral vascular disease presented for retinal consultation 
with three weeks of “yellowing” of vision, nyctalo-
pia, and flashes of light in both eyes. Her past ocular 

history was significant for laser-assisted keratomileu-
sis (LASIK) bilaterally and dry eye syndrome.

At initial presentation, the patient’s visual acuity 
was 20/20 in the right eye and 20/25 in the left eye. 
Her examination was significant for punctate epithe-
lial erosions of both eyes. On dilated examination, 
she had vascular attenuation of the right eye with 
scattered yellow flecks in all quadrants in both eyes 
(Fig. 1A). Mottling of the retinal pigment epithelium 
was noted.

Humphrey visual field (HVF) 30–2 testing dem-
onstrated superior arcuate defects of both eyes 
(Fig.  2A). Spectral domain OCT (SD-OCT) dem-
onstrated a diffusely blurred ellipsoid zone (EZ) of 
both eyes (Fig.  3A). Initial full-field ERG showed 
reduced photopic responses and near-absent scotopic 
responses (Fig. 4, left column).

Serum vitamin A level was drawn at her initial 
presentation which yielded a value of < 0.06 (nl 0.3 
– 1.2 mg/L). The patient was started on intramuscular 
injections of vitamin A.

One month and six months after treatment, the 
patient’s fundus abnormalities resolved (Fig.  1B-C); 
the superior defects on visual field testing diminished 
(Fig.  2B-C); the EZ became more distinct on SD-
OCT (Fig. 3B-C); and the patient’s photopic and sco-
topic responses normalized on full-field ERG (Fig. 4, 
middle and right column). The patient was placed 
on sublingual vitamin A supplementation and main-
tained normal levels of vitamin A.

Fundus autofluorescence images were normal at 
presentation and remained unchanged throughout the 
treatment course (Supplemental Fig. 1).

Discussion

A recent study based on body mass index within 
the USA found that 65% of adults are overweight 
and 30% are obese. In response to the obesity epi-
demic, there has been a rise in the number of 
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Fig. 1   Fundus photographs of right and left eyes, respec-
tively. Pre-treatment (A), one month post-treatment (B), and 
six months post-treatment (C) with parenteral vitamin A. Note 
multiple yellow-white punctate dots (pink box) in the mid-
periphery in both eyes with a near-confluent appearance. The 
left column (pink arrow) demonstrates inset higher magnifi-

cation photographs of the temporal peripheral findings in the 
right eye. One month after vitamin A therapy with less promi-
nent punctate lesions (B). Six months after initiating vitamin 
A therapy there was near complete resolution of yellow-white 
punctate lesions in both eyes (C)

Fig. 2   Serial Humphrey Visual Field 30–2 for left and right eyes, respectively: prior to treatment (A), one month post-treatment (B), 
and six months post-treatment (C). Note resolution of mild superior defects in both eyes after treatment
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bariatric surgeries performed  [14]. Those patients 
who undergo biliopancreatic diversion and Roux-
en-Y gastric bypass surgery, as our patient had, are 
at higher risk of deficiencies in fat soluble vitamins 
(A, D, E, and K) and vitamin B12 compared to those 
with restrictive procedures such as gastric banding or 
gastric sleeve surgery [13]. The incidence of vitamin 
A deficiency after Roux-en-Y gastric bypass has been 
reported as high as 11% [14]. Vitamin A deficiency 
can lead to a well-known array of ocular complica-
tions, including nyctalopia, xerosis with Bitot spots, 
and xanthopsia. Studies have estimated approximately 
3% of patients undergoing bariatric surgery subse-
quently report nyctalopia [15].

Retinal manifestations of vitamin A deficiency—
most notably the punctate deposits on peripheral 
examination—have been documented and are con-
sistent with this case [12, 16, 17]. Here, a careful 
history and simple laboratory testing showed defi-
cient vitamin A levels and was sufficient to reveal 
the underlying cause of the patient’s symptoms. The 
ophthalmologic manifestations of hypovitaminosis 
A are well documented in the literature. With this 
case, we demonstrate the recovery of symptoms, 

visual function examination findings, and imag-
ing findings with the implementation of vitamin 
supplementation.

Some limitations of this case are that the presence 
of noise in the post-treatment ERGs, particularly in 
the light-adapted 3.0 and 30 Hz flicker, which make 
it difficult to convincingly appreciate ERG changes 
before and after treatment. (ERG signals were suc-
cessfully extracted using extensive signal averaging.) 
In addition, it is possible that the resolution of the 
superior visual field defects seen on the pre-treatment 
HVF 30–2 may reflect an initial learning curve or lid 
artifact as opposed to true recovery of visual field 
defects.

We highlight a case of vitamin A deficiency in 
the developed world, an entity which may con-
tinue to become more common as bariatric surgery 
remains an option for the treatment of recalcitrant 
obesity. We detail the symptoms, visual field and 
ERG examination findings, and findings on multi-
modal imaging to raise awareness among clinicians 
in developed countries where vitamin A deficiency 
is traditionally rarely seen.

Fig. 3   Optical coherence 
tomography of right and 
left eyes, respectively: prior 
to treatment (A), one month 
post-treatment (B), and six 
months post-treatment (C). 
Note the transition from 
a less distinct ellipsoid 
zone (EZ) at presentation 
to a more distinct EZ by 
six months post-treatment 
highlighted by the yellow 
arrow. The external limiting 
membrane is highlighted 
with the red arrow, and the 
retinal pigment epithelium 
layer is highlighted with the 
green arrow
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Fig. 4   Serial full-field ERG pre-treatment (left column), one 
month  post-treatment (middle column), and six months post-
treatment (right column). Absent rod responses and severely 
reduced amplitudes for the cone photoreceptors were noted. 
One month after treatment, improvement in amplitudes was 

observed, with further restoration of rod and cone responses 
at six months. ERG signals were extracted from noisy records 
due to vigorous lid clenching by means of signal averaging. 
Amplitude and time scales are provided
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