American Journal of Ophthalmology Case Reports 19 (2020) 100762

Contents lists available at ScienceDirect -
AMERICAN

JOURNAL OF
OPHTHALMOLOGY

CASE REPORTS

American Journal of Ophthalmology Case Reports

journal homepage: www.elsevier.com/locate/ajoc

Rapid visual field constriction in a patient with retinitis pigmentosa and
pituitary adenoma

Check for
updates

Hayder Al-Hasani”, Naheed W. Khan”, Kari H. Branham®, John R. Heckenlively”,
Stephen E. Sullivan®, Lindsey B. De Lott”, Abigail T. Fahim™"

 Kellogg Eye Center, Department of Ophthalmology and Visual Sciences, University of Michigan, 1000 Wall Street, Ann Arbor, MI, 48105, USA
® Department of Neurosurgery, University of Michigan, 1500 E. Medical Center Drive SPC 5338, Ann Arbor, MI, 48109-5338, USA

ARTICLE INFO ABSTRACT

Purpose: To report a case of pituitary adenoma in a patient with retinitis pigmentosa (RP) and consequent rapid
constriction of the visual field in each eye, which is atypical for either of these pathologies.

Observations: A 45-year old male, with a long-standing history of RP, presented with rapid vision loss over 3
months. Examination revealed a severe drop in visual acuity and significant progression of concentric visual field
constriction in each eye compared to 3 months prior. MRI revealed a pituitary macroadenoma compressing the
optic chiasm. The patient underwent endoscopic trans-sphenoidal resection of the tumor and experienced partial
recovery of visual acuity but not visual field.

Conclusions and importance: The visual field deficit in this patient was atypical for pituitary adenoma or optic
neuropathy. The pattern was most consistent with RP, but the rate of progression was not. In a patient with
chiasmal pathology in the setting of pre-existing retinopathy, visual field progression may not be limited ex-
clusively to the bitemporal regions. Rapid constriction of the visual field in a patient with RP should prompt a
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work-up for alternative etiologies which includes neuro-imaging.

1. Introduction

Retinitis pigmentosa (RP) is a group of inherited retinal degen-
erative diseases involving progressive loss of rods and cones and sub-
sequent blindness. It is the most common type of inherited retinopathy
with a prevalence of 1:3500 to 1:4000 in the US and Europe.'**

RP typically presents initially with nyctalopia (night blindness)
followed by a gradual decline in peripheral vision, eventually leading to
tunnel vision in late stages."-* Visual field defects in RP start early in the
disease course and typically follow one of three common patterns:
progressive concentric constriction, arcuate scotomas that start super-
iorly and progress inferiorly, or mid-peripheral ring scotomas that
progress both towards the center and the periphery.” Central vision and
visual acuity are usually preserved until late stages unless patients de-
velop cystoid macular edema or cataracts, which are treatable se-
quelae.’® Progression of RP is slow over years to decades, and the vi-
sual field half-life can range from 4 to 15 years.>”*

On the other hand, visual field loss from pituitary adenomas pro-
gresses relatively more rapidly, over weeks to months. Visual field de-
fects are typically bitemporal from compression of the chiasmal
crossing fibers originating from the ganglion cells in the nasal retina,

and occasionally additional defects emerge from compression of the
optic nerve.” However, other patterns like homonymous hemianopia
and monocular defects have been described, depending on the site of
optic pathway compression and the degree of displacement by the pi-
tuitary tumor.” Bilateral concentric constriction has not been described.

Here we report a patient with a longstanding diagnosis of RP that
presented with rapid concentric constriction of the visual field and
substantial drop in visual acuity in both eyes over a 3-month period that
was associated with a pituitary adenoma complicating his precedent
retinopathy.

2. Case report

A 45-year old man with a previous diagnosis of RP presented with
rapid vision loss in both eyes over 3 months. He had a history of nyc-
talopia since his teens but was not diagnosed with RP until 1 year prior
to this presentation. He denied headaches or other neurologic symp-
toms. On examination, his visual acuity had dropped to 20/100 OD and
20/150 OS compared to 20/30 OD and 20/40 OS 3 months prior. Pupil
exam was normal with no afferent pupillary defect. Intraocular pressure
was 13 mm Hg OD and 12 mm Hg OS. Slit lamp examination showed
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normal anterior segments and posterior chamber intraocular lenses
bilaterally. Fundus examination showed optic disc pallor with no disc
edema, and mild peripapillary atrophy bilaterally. The cup to disc ratio
was 0.05 OD and 0.1 OS. In both eyes, the macula had a blunt foveal
light reflex, the retinal vessels were attenuated, and the mid-peripheral
retina was atrophic with mild bone spicules (Fig. 1a—d). The fundus
examination was unchanged compared to photos from 3 months prior.

Goldmann visual field demonstrated significant progression of the
patient's pre-existing concentric constriction of all isopters in both eyes
since 3 months prior (Fig. 2a—d). Significant progression had occurred
in all quadrants and was not more pronounced in the temporal hemi-
fields. Optical coherence tomography findings were stable from 3
months prior, showing a foveal island of preserved outer retina sur-
rounded by sever outer retinal atrophy with mild foveal hypoplasia in
both eyes (Fig. 1e and f). Fluorescein angiography revealed significant
window defects from retinal pigment epithelium (RPE) atrophy, per-
ipheral non-perfusion in both eyes, and no vascular leakage. Previous
full field electroretinography (ERG) results were already severely re-
duced and showed cone dysfunction, which precluded definitive as-
sessment of further progression on repeat ERG.

Due to the rapid progression of his visual field and visual acuity in
the setting of retinal degeneration, cancer-associated retinopathy (CAR)
and non-neoplastic autoimmune retinopathy (AIR) were considered.
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Fig. 1. Fundus examination and OCT images,
showing RP disease findings. a. and b. are Optos
ultra-widefield retinal imaging of right and left eyes
respectively, one year after endoscopic trans-sphe-
noidal resection of the pituitary adenoma, showing
attenuated retinal arterioles, mid-peripheral atrophy
with mild bone spicules and inferotemporal cobble-
stone atrophy. The fundus exam was unchanged
from his pre-operative exam. c. and d. are fundus
autofluorescence images of the right and left eye
respectively, also one year after surgery, showing
perifoveal hyperfluorescent ring in macula and
patchy hypofluorescence around posterior pole and
inferotemporal periphery. e. and f. are spectral do-
main optical coherence tomography images of right
and left eyes respectively, 3 months prior to pre-
sentation, showing a foveal island of preserved outer
retina, surrounded by sever outer retinal atrophy
with mild foveal hypoplasia.

The patient declined testing for anti-retinal antibodies. Inflammatory
work-up included angiotensin converting enzyme, human leukocyte
antigen A29, fluorescent treponemal antibodies, and quantiferon gold,
which were all normal. A trial of oral prednisone (1mg/kg/day) with a
slow taper was started.

Although he had a previous diagnosis of RP, this had not been
confirmed with genetic testing. Next generation sequencing was per-
formed (Blueprint Genetics Retinal Dystrophy Panel, version 2) and
revealed a pathogenic missense mutation of c.118C > T (p.Arg40Trp)
in the CRX gene, which is associated with autosomal dominant RP.

Five weeks after starting prednisone treatment, the patient reported
stabilization of his visual decline. His visual acuity was stable at 20/125
OD and 20/150 OS, and his visual field was improved in both eyes
(Fig. 2e and f). At this time, computed tomography (CT) scan of his
chest, abdomen and pelvis was performed to further assess for CAR. CT
scan revealed a liver mass suggestive of hemangioma. Brain magnetic
resonance imaging (MRI) showed a 38 X 26 mm pituitary mass with
sellar/suprasellar extension, optic chiasm compression, and right ca-
vernous sinus invasion, indicative of macroadenoma (Fig. 3). Endocrine
evaluation revealed low total testosterone levels and otherwise normal
serum levels of thyroid-stimulating hormone, free thyroxine, follicle-
stimulating hormone, luteinizing hormone, prolactin, growth hormone,
insulin-like growth factor 1, cortisol, and adrenocorticotropic hormone.
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Fig. 2. Goldmann visual field (GVF) test. a. and b. are visual fields of left and right eyes respectively, 3 months prior to presentation, showing constriction of I4e
(black isopter) with a few mid-peripheral islands, and multiple mid-peripheral scotomas of III4e (green isopter) and IV4e (red isopter) in each eye. c. and d. are visual
fields of left and right eyes respectively, at the time of presentation, revealing a substantial concentric constriction of the visual field with all 3 isopters in both eyes. e.
and f. are visual fields of left and right eyes respectively, after 5 weeks of prednisone, showing improvement of the visual field bilaterally. g. and h. are visual fields of
left and right eyes respectively, one year after the surgery, showing stability in the left eye, with mild progression in the right eye. (For interpretation of the references
to color in this figure legend, the reader is referred to the Web version of this article.)

After the MRI was performed, the patient was referred to a neuro-
surgeon, who removed the tumor by stealth-guided intradural endo-
scopic transnasal resection 2 months after his initial presentation. Pa-
thology confirmed the diagnosis of gonadotroph pituitary adenoma.

In the immediate post-operative period, visual acuity and visual
fields remained stable. Color vision, tested with Ishihara color plates,
was 2/11 on the right and 1/11 on the left, which was reduced from 1
year prior when color vision testing was 13/15 on the right and 14/15
on the left. One year later, the patient demonstrated partial recovery of
visual acuity to 20/60 OD and 20/80 OS, while visual fields remained
stable on the left and demonstrated mild progression on the right,
consistent with the natural history of retinitis pigmentosa (Fig. 2g and
h).

3. Discussion

The differential diagnosis of retinitis pigmentosa includes numerous
non-inherited retinopathies, such as vitamin A deficiency, in-
flammatory and infectious retinopathies, and AIR."® Inflammatory and
infectious causes include retinal vasculitis, end-stage birdshot chorior-
etinitis, acute zonal occult outer retinopathy, and congenital syphilis.
AIR includes CAR, melanoma-associated retinopathy, and non-para-
neoplastic AIR."> While RP has a slowly progressive course, with
sometimes no detectable progression over the course of a year, these
other etiologies progress relatively quickly, over weeks to months. Any
rapid visual deterioration associated with retinal degeneration or ret-
inal electrophysiologic dysfunction should prompt a work-up to exclude
other etiologies.

More importantly, although the concentric constriction of the visual
field in this case harmonized with the conventional defect patterns seen
in RP, the rate of progression did not.*®'° In addition, this pattern of
visual deficit departs from the customary bitemporal or mixed defects
seen in pituitary adenoma cases as the visual field defect showed pro-
gression in all 4 quadrants of each eye.® Chiasmal pathologies may
produce unconventional visual field defects when superimposed on a
preceding retinopathy, because the neural tissue is already

compromised.

The combined presence of both RP and pituitary adenoma with
acromegaly has been reported previously by Smail et al.'' and Cose-
mans I et al.'? It was hypothesized that the pituitary disease process
may cause atrophy of the pars intermedia with consequent reduction of
melanocyte stimulating hormone, causing RPE dysfunction and retinal
degeneration. In both reports, there is concentric visual field constric-
tion in each eye without preferential loss of the temporal field. In an-
other recent report, a patient of longstanding RP with concurrent pi-
tuitary adenoma was also described presenting with worsening visual
acuity and visual fields, although serial visual fields were not shown.'*
However, he also expressed a relative afferent pupillary defect and a
headache which suggested a neurological lesion that prompted a CT
scan, and that patient declined treatment for his adenoma.

In those aforementioned reports, there was no documentation of
visual fields prior to the diagnosis of pituitary adenoma, making this
case report the first to document the pattern and rate of visual field loss
first from RP alone and second from the addition of chiasmal com-
pression. Furthermore, in the absence of any neurological signs and
symptoms in this case, a high degree of suspicion was required due to
the rapid rate of progression.

Pituitary abnormalities including enlargement, hypoplasia, and
endocrine dysfunction, have also been reported in several patients with
Bardet-Biedl syndrome, a form of syndromic RP."*'® Beyond these case
reports there is no known association between pituitary tumors and RP.

After pituitary adenoma resection, the typical prognosis for visual
recovery is excellent. The restoration of visual function has been de-
scribed in three phases: the “early fast phase” (the first post-operative
week), in which visual fields and visual acuity initially improve and
may even normalize in some cases; the “early slow phase” (the first 6
months), in which the most dramatic improvement typically occurs;
and the “late phase” (6 months-3 years), in which small residual im-
provement may still occur.'®'”-'® The early fast phase is attributed to
initial recovery of conduction, while later stages might be explained by
remyelination of affected fibers.'” Recovery of visual fields is postu-
lated to be influenced by patient age, degree of visual field defect pre-

Fig. 3. Brain MRI sections showing pituitary adenoma. a. and b. T1 weighted sagittal without contrast and T1 weighted coronal with contrast, respectively, showing a

large pituitary adenoma compressing the optic chiasm (arrows).
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operatively, volume of tumor, and expression of vascular endothelial
growth factor and Ki-67 antigen by the tumor.'?

In this case, the visual field had improved bilaterally after a 5 weeks
trial of prednisone, which might be explained by the potential role of
prednisone in partially modulating nerve compression symptoms.”**!
Two weeks post-operatively, the visual fields did not improve beyond
the level achieved by prednisone, and visual acuity did not improve at
all. However, one year later, visual acuity in both eyes had improved
significantly, while the visual field was stable in the left eye and mildly
progressed in the right, which is consistent with the natural history of
RP. Although the underlying RP limited visual field recovery in this
patient, the remarkable improvement of his visual acuity suggests an
encouraging prognosis for post-surgical outcomes in future similar
cases. The low morbidity of trans sphenoidal resection and the potential
for visual recovery support this approach even in cases of underlying
retinopathy.??

4. Conclusions

The visual field deficit in this patient was atypical for pituitary
adenoma or optic neuropathy. The pattern was most consistent with RP,
but the rate of progression was not. In a patient with chiasmal pa-
thology in the setting of pre-existing retinopathy, visual field progres-
sion may not be limited exclusively to the bitemporal regions. Rapid
constriction of the visual field in a patient with RP should prompt a
work-up for alternative etiologies which includes neuro-imaging.
Resection of pituitary adenoma, in the presence of concurrent retinal
pathology, can still result in some recovery of vision and prevent fur-
ther rapid decline.
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The patient's consent to publish this case report was obtained and
documented on file.
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