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ARTICLE INFO ABSTRACT

Purpose: To report the clinical findings and management of a case of occipital lobe infarction with homonymous
quadrantanopia in a patient treated with vitamins and coenzyme Q10.

Observations: A currently 69-years-old patient presenting in 2007 left inferior quadrantanopia following a right
occipital lobe stroke with initial visual field index of 82% and 79% in the right and left eyes, respectively. From
2007 to 2010 was treated with vitamin and antioxidant complexes, without specific signs of changes observed in
the visual field (81% right eye, 79% left eye). In 2011 was treated for the first time with coenzyme Q10 (Active
complex” Q10 Gold 100 mg) in addition to the vitamin and antioxidant supplementation. A promptly slight
improvement of the visual field in both eyes was observed. In 2013, a remarkable improvement was noticed
observing a slight scotoma where previously presented the quadrantanopia. Thereafter, in the successive one-
year follow-up examinations the patient experienced an exponential improvement in the visual field with gra-
dually fading of the scotoma. Currently the patient no longer presents any sign of quadrantanopia, with normal
visual field in both eyes (99% right eye, 98% left eye).

Conclusion and importance: Spontaneous improvement more than 6 months after stroke is thought to be unlikely.
However, we observed, for the first time, an amelioration of the visual field after 10 years of an occipital lobe
stroke. The combination of vitamins and coenzyme Q10 (100 mg) improved the prognosis with significant
recovery of the visual field, which is impossible to recover under current knowledge.
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life of individuals.”
Approximately 60% of patients could experience spontaneous im-

1. Introduction

Visual field defects following cerebral insults are very prevalent,
with frequencies ranging from 8.3 to 25%. ', > When homonymous
visual field defects occurs following damage to the neural visual
pathway, specifically damage posterior to the optic chiasma, the same
part of the visual field is affected in both eyes. Homonymous hemi-
anopia is a visual field defect involving either two right or the two left
halves of the visual field of both eyes, while the loss of one quarter of
visual field on one side in both eyes is referred to as homonymous
quadrant hemianopia or quadrantanopia. Hemianopia and quad-
rantanopia are consequence of injuries mainly in the occipital, the
parietal and the temporal lobes,” with high impact upon the quality of

provement in the visual field, usually within the first month after brain
injury. However, the spontaneous improvement in the first 6 months
decreases progressively with every successive month, while complete
recovery is rare and beyond 6 months is unlikely.”” Therefore, any
documented improvement in the visual field of treated patients, with
signs of quadrantanopia after 6 months post-injury, would be a sign of
therapeutic efficacy. We report a case of occipital lobe infarction with
homonymous quadrantanopia in a patient treated with vitamins and
coenzyme Q10, with significant visual field recovery, 10 years after the
cerebral insult.
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Fig. 1. (a) Brain magnetic resonance imaging (MRI) at the time of the stroke revealed an infarct in the right occipital lobe (white arrow). (b) Visual field test using the
Humphrey field analyzer (HFA) and 30-2 algorithm, from 2007 to 2010. Rows represents the right and left visual fields of each respective eye. In 2007 the patient
presented left inferior homonymous quadrantanopia. From 2007 to 2010 was treated with Visan, Hidroxil and Acfol, with no changes in the visual field index were
observed.
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2. Case report

A currently 69-years old male patient suffered in 2007 a right oc-
cipital lobe stroke with left inferior homonymous quadrantanopia
(retrochiasmal lesion of the visual pathway). Magnetic resonance
imaging of the brain at the time of his stroke demonstrated an infarct in
the right occipital lobe (see Fig. 1, panel a). He had no significant past
ocular history, nor did he report history of autoimmune disorder, or
neurological disorders. Visual acuities were 20/20 in each eye. OCT
analysis, retinography and fundus examination were normal. The pa-
tient did not receive restorative training, optical aids, or compensatory
training. Diagnostic was carried out using the Humphrey field analyzer
(HFA) instrument and 30-2 testing algorithm. The visual field index
(VFI) was obtained to evaluate the percentage of the remaining visual
field of the right eye (OD) and the left eye (OS), respectively.

Upon initial examination in 2007, the patient presented VFI of 82%
(OD) and 79% (OS), as shown Fig. 1 (panel b). A systemic treatment
consisting of Adiro 300 (Bayer, Germany), Visan (Théa laboratories,
France), Hidroxil (Almirall, Spain) and Acfol (Italfarmaco, Italy) was
prescribed. Every other month the patient took Hidroxil B12, B6, B1 (1
tablet each breakfast, lunch and dinner) and Acfol (1 tablet at break-
fast), while in the rest month took Visan (1 tablet at breakfast), for a
year. The active ingredient of Adiro 300 is acetylsalicylic acid and is
used for stroke (antiplatelet). Hidroxil active ingredients include vita-
mins B1 (250 mg thiamin), B6 (250 mg pyridoxine) and B12 (500 mg
cyanocobalamin). Acfol active ingredient is folic acid (5 mg). Visam
nutritional supplement contains trace elements (e.g. zinc, copper, se-
lenium, manganese), vitamins (A, C, E, B1-B12), lutein, zeaxanthin,
glutathione, flavonoids and low levels of coenzyme Q10 (2.5 mg).

At two-year follow-up, i.e., 2009, according to Fig. 1 no changes
were observed in the VFI (79% OD, 81% OS), maintaining the same
treatment prescribed. We observed signs of peripheral cortical cataract
(OD) and nuclear sclerosis of the lens (OI), presenting normal optic
papilla, macula and retinal vascularization. In 2010 no significant
changes were observed in the VFI (81% OD, 82% OS), as shown in
Fig. 1 (panel b), and the same treatment was prescribed. Sign of cat-
aracts in OD and OI was observed, while optic papilla, macula, retinal
neovascularization and retinal periphery were normal.

In 2011 Active complex’” Q10 Gold 100 mg (Pharma Nord,
Dennmark), containing 100 mg of CoQ10 and 25 mg of vitamin C, was
prescribed in alternate months (1 tablet at lunch, following manu-
facturer dosage guidelines), additional to Hidroxil, Acfol and Visan
supplements, over a period of one year. As shown Fig. 2, the VFI in
2011 presented a promptly slight improvement of the visual field in
both eyes (86% OD, 88% OS). At one-year follow up of the patient a
remarkable improvement was observed in the visual field index of both
eyes (91% OD, 96% OS), presenting minimal inferonasal quad-
rantanopia with central scotoma in the right eye and minimal in-
ferotemporal quadrantanopia with small scotoma in the left eye. The
remaining ocular parameters were normal.

In 2013 (Fig. 2), the VFI was notably improved, reaching 90% (OD)
and 96% (OS). In the left eye a slight scotoma was present where the
quadrantanopia was previously observed. In the right an inferonasal
quadrantanopia was still present with minimum scotoma and minimal
alteration in the RPE, while optic papilla, macula, retinal vasculariza-
tion and periphery were normal. Medical prescription was virtually
maintained, but one tablet of Active complex” Q 10 Gold 100 mg was
prescribed for daily treatment along all the successive months.

In the successive one-year follow up examinations (2014-2018), the
patient experimented an exponential improvement in the visual field
with gradually removal of the scotoma. At present time, the patient no
longer shows any sign of quadrantanopia, with normal visual field
index in both eyes (99% OD, 98% OS). Summarizing, the VFI of right
and left eyes are plotted in Fig. 3, from 2007 (stroke event) to 2018. The
patient presented a progression rate of +2.1 * 0.6% per year in the
OD, and +2.2 *= 0.8% per year in the OS, at 95% confidence, with
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significant enhancement of the visual field maintaining the prescribed
treatment, which includes daily CoQ10 supplementation.

3. Discussion

Visual field defects are common after stroke, trauma, tumor, brain
surgery, and demyelinating lesions, affecting specifically up to 25% of
all stroke survivors.™® The impact on daily activities is significant, with
poor mobility, collisions, impaired reading and driving skills, and in-
creased dependence and disability.’ Lesions affecting postchiasmal af-
ferent nerve pathways generally produce homonymous visual field loss,
which may be a hemianopia or quadrantanopia depending on the lo-
cation of the lesion. The term hemianopia describes visual defects that
occupy about one-half of an eye's visual field, while quadrantanopia
describes defects confined mostly to about one-fourth of an eye's visual
field.'® The exact type of homonymous defect depends on the specific
location of the injury, its extent and the presence of other lesions.'' Our
patient presented a right occipital lobe stroke with left inferior
homonymous quadrantanopia, which is the most common location of
the lesion (45% of cases).®

Spontaneous visual field improvement or restoration is common and
occurs in early weeks to few months,” probably mediated by the re-
moval of the cerebral edema with concomitant restitution of sur-
rounding non-infarcted penumbral tissue, with reports ranging from 7%
to 85% of clinical cases.'>'? The recovery is variable, depending on the
degree of neuronal death and stunning in the damaged visual pathways,
as well as the resolution of the initial effects of the acute injury.'’
Approximately 60% of patients could experience spontaneous im-
provement, usually within the first month after injury, and in some case
a few months later but does not extend thereafter.” In a recent study on
the natural history of homonymous hemianopia, spontaneous im-
provement of the visual field defect has been observed in 38% of pa-
tients.'® The approximate maximal period of spontaneous recovery is
typically 3 months.'* In our case, the improvement in the visual field of
the patient began to occur more than 4 years after the lesion, with
significant recovery 10 years later, and therefore is not likely as a result
of spontaneous recovery.

Visual field improvement is usually defined as an amelioration of
the field defect with significant changes in mean and pattern deviations
in Humphrey visual fields. The percentage of field recovery is variable
and depends upon individual.'® No other factor including age seems to
affect significantly the visual field improvement. The natural history of
visual field recovery is fundamental when evaluating claims of im-
provement by potential rehabilitation therapy or treatments for
homonymous hemianopia or quadrantanopia.'” We observed an ame-
lioration in the visual field, along the ten years of follow-up of our
patient, from 82% (OD) and 79% (OS) in 2007 to 99% (OD) and 98%
(0S) in 2018 with progression rates > 2% per year in both eyes.

Post stroke treatment includes the identification of the stroke
etiology, the modification of risk factors to prevent reoccurrences, and
the initiation of an early and intensive rehabilitation therapy allowing
functional outcomes and improving the disability.'®'® Interventions in
patients diagnosed with homonymous quadrantanopia or hemianopia
are focused on their rehabilitation through optical therapies, compen-
satory therapies, and visual field restitution therapies based on the
hypothesis of plasticity, which has been attracted increasing attention
in recent years.”'*”%! The use of optical aids pursues to expand ar-
tificially the visual field, the compensatory training attempts to alle-
viate the resulting disability by teaching patients to make more efficient
eye-movements, and the restorative therapy aims to reduce the visual
field loss through prolonged training.'? However, our patient did not
receive any of those interventions, and therefore the improvement in
the visual field observed was not as the result of improved neither
compensation nor rehabilitation therapy.

The use of nutritional supplements in the treatment of visual field
defects including quadrantanopia is widely recommended, although
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Fig. 2. Visual field test using the Humphrey field analyzer (HFA) and 30-2 algorithm, from 2011 to 2018. Rows represents the right and left visual fields of each
respective eye. In 2007 the patient presented left inferior homonymous quadrantanopia. In 2011 was treated for the first time with coenzyme Q10 (Active complex”

Q10 Gold 100 mg). The visual field index improved progressively until now.

there is a lack of standard pharmacological treatments or broadly ac-
cepted nutritional recommendations. Nutritional supplements in-
cluding vitamins (A, C, E and B) and antioxidants are commonly used
but available evidence of their effectiveness is scarce and inconsistent.
Among the supplements suggested, coenzyme Q10 (CoQ10 or ubiqui-
none) has been extensively used to treat aging, stroke, retinal diseases,
but no effects on homonymous quadrantanopia has been published to
date.”® Our patient was prescribed from 2007 to 2010 with vitamin,
folic acid and antioxidant supplements, with no changes in the visual
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field were observed. In 2011, the treatment was complemented with
Active complex” Q10 Gold 100 mg at high doses, i.e., containing 100
mg of CoQ10. While the recovery progression rate of the visual field of
the patient remained constant from 2007 to 2010, we observed a great
improvement of the recovery since the patient was prescribed with
CoQ10 treatment in 2011 until present.

Given that spontaneous improvement has not been noted in patients
with stroke after 6 months and that our patient did not receive any
formal visual field training or optical aids, the improvement seen by our
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Fig. 3. The visual field index (VFI) of right and left eyes plotted from 2007 (stroke event) to 2018. Progression rates at 95% confidence are shown.

patient is most likely as result of CoQ10 treatment. CoQ10, also known
as ubiquinone, ubidecarenone or coenzyme Q, is a 1,4-benzoquinone
where Q refers to the quinone chemical group, and 10 refers to the
number of isoprenyl chemical subunits in its tail. CoQ10, the most
common coenzyme Q in humans, is an essential cofactor of the electron
transport chain and acts by maintaining the mitochondrial membrane
potential, supporting ATP synthesis and inhibiting reactive oxygen
species generation for protecting neuronal cells against oxidative stress
in neurodegenerative diseases.”>**

Various mechanisms for the beneficial effects of CoQ10 have been
suggested including its neuroprotective role, which underlying path-
ways may involve a dual function, acting as a free radical scavenger and
activating the mitochondrial function.”*® Pretreatment with CoQ10
may protect neuronal cells against oxidative stress stabilizing the mi-
tochondrial membrane and reduced the amount of mitochondrial re-
active oxidative species generation.”>?” Moreover, the antioxidant
function of CoQ10 is of great importance in the plasma membrane by
reducing vitamins C and E.”® Recent studies in animal models showed
that pretreatment with CoQ10 ameliorated ischemic injury by reg-
ulating the antioxidant defense and mitochondrial function.?**°

Overall, CoQ10 may play a significant role in treating neurological
conditions, including visual field loss following stroke, as in our case.
However, since visual field recovery may involve both, improved
function of injured tissue and recruitment of additional cortical struc-
tures to assume the function of the permanently damaged centers, we
cannot ruled out that the plasticity in the visual system may intervene,
underlying behavioral compensatory strategies.>’ > Moreover, this
case report has several limitations hinder confirming the beneficial ef-
fect of CoQ10 supplement, including discontinuation of the treatment
or anatomic and physiologic evidences to observe deterioration and
improvement in the visual field.

4. Conclusions

We describe a case of a patient presenting right occipital lobe stroke
with left inferior homonymous quadrantanopia and more than 10 years
of follow-up. We did not observe any spontaneous recovery of the visual
field nor the patient received any rehabilitating therapy. After the in-
itiation of CoQ10 treatment, the patient demonstrated improved visual
field after a remote ischemic stroke, four years before, with almost
complete recovery at present. Considering that spontaneous recovery is
extremely unlikely 5 years after the stroke and the improvement was
temporally related to the initiation of the CoQ10 supplementation, we
assume that the CoQ10 treatment had beneficial effects in our patient.

Patient consent

Consent to publish the case report was not obtained. All information
contained within this report has been made anonymous in compliance
with institutional policies.
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