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Monocular Tunnel Vision Produced by Oxaliplatin
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Abstract

This case report presents a 60-year-old male with metastatic colon cancer. After the first administration of
FOLFOX6 plus bevacizumab, the patient presented sudden, transient and repetitive monocular tunnel vision.
The clinical and complementary study allows the diagnosis of retrobulbar optic neuritis caused by oxaliplatin.
This complication by oxaliplatinis rare, therefore, this report contributes to the scarce literature on the subject.
Finally, we conclude that ocular disorders should be looked for in a targeted manner when using oxaliplatin,
because if the patient’s exposure to this cytotoxic drug continues, ocular damage may be irreversible.
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Abbreviations: DACH: 1,2 diaminocyclohexane; DNA: Deoxyribonucleic Acid; RNA: Ribonucleic Acid; Mg: mil-
ligram; M2: square meter; ST: Segment of the Electrocardiogram. This represents the isoelectric period when
the ventricles are between depolarization and repolarization; Her2/neu: Human epidermal growth factor re-
ceptor 2; K-Ras: a part of the RAS/MAPK pathway. The protein relays signals from outside the cell to the cell’s
nucleus.; N-Ras: Protein encoded by the neuroblastoma RAS viral oncogene homologue. This is a part of the
RAS/MAPK pathway; B-Raf: Serine/threonine-protein kinase. This is a part of the RAS/MAPK pathway.; ECOG:
Scale designed by the Eastern Cooperative Oncology Group (ECOG) to assess the quality of life of cancer pa-
tients; SPECT: Single photon emission computed tomography.; FOLFOX6: chemotherapy regimen containing
5-fluorouracil and oxaliplatin; BCVA: The best corrected visual acuity; OCT: Macular and optic nerve optical
coherence tomography; HIV: Human Immunodeficiency Virus; FOLFIRI: Chemotherapy regimen containing

5-fluorouracil and irinotecan.

Introduction

In 1,964, an alternating electric field was experimentally ap-
plied by means of platinum electrodes through a chamber where
Escherichia coli bacteria were growing. An inhibitory effect was
observed on the cell division of this microorganism, but not on its
cell growth. This resulted in the anomalous growth of filamentous
bacteria up to 300 times the normal length. This effect was due to
the formation by electrolysis of a small proportion of compounds

containing inorganic platinum in the presence of chlorine and am-
monium ions (approximately 1 to 10 parts per million) [1]. Later, it
was determined that the cis form of the diamino complex was res-
ponsible for the inhibition of Escherichia coli cell division [2]. Sub-
sequently, sarcoma tumor 180 was transplanted into Swiss white
mice and then these were exposed intravenously to cisplatin (cis-
dichlorodiaminoplatin 11). Regression of the implanted tumor was
seen in 100% of the mice. Thus, the first evidence of the antitu-
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mor effect of cisplatin was obtained [3]. Following the discovery
of the first platinum with antineoplastic action, thousands of pla-
tinum compounds have been screened for the chemicals with the
highest antitumor activity and clinical efficacy.

Along this path, we now know oxaliplatin (oxalate (trans-L-
1,2-diaminocyclohexane) platinum), which is a third-generation
platinum antitumor analog in which the 1,2-diaminocyclohexane
(DACH) ligand substitutes for the amino group of cisplatin [4]. This
agent is very useful in clinical oncology and is frequently applied
together with fluoropyridines as an adjuvant in gastric [5,6], pan-
creatic [7] and colorectal cancer [8-10], in perioperative gastric
cancer [11], as a neoadjuvant in rectal cancer [12]; and in ad-
vanced stage in gastric [13], pancreatic [14] and colorectal cancer
[15]. As a result of its frequent use in digestive cancers, it is very
important that medical oncologists know how to handle this drug
with expertise.

The cytotoxic effects of oxaliplatin are due to the fact that this
drug triggers the apoptosis process in the tumor cell due to DNA
chain damage in the neoplastic cell, inhibition of DNA and RNA
synthesis and immunological effects. Oxaliplatin also shows sy-
nergistic effect with other cytotoxic drugs [16].

However, adverse reactions to oxaliplatin result in restricting
the dose of administration and reduce the therapeutic index of
the drug. The most frequent adverse effects are:

a) Hematopoietic: Oxaliplatin is moderately myelotoxic and the
severity of this toxicity is dose-dependent, generally between 85
and 135 mg/m?[16]. Severe neutropenia is frequent, but febrile
neutropenia is described in only 4% of cases [17]. In contrast, ane-
mia and thrombopenia are mild to moderate [16]. Autoimmune
anemia and thrombopenia due to hypersensitivity to repeated
administrations of oxaliplatin have also been described [18].

b) Gastrointestinal: Oxaliplatin affects the cells of the gas-
trointestinal tract since they have a high mitotic index. As a conse-
qguence, nausea, vomiting and diarrhea are described [19]. These
adverse effects are usually mild to moderate.

c) Neuropathic: Oxaliplatin very frequently affects peripheral
nerves. Acute and chronic peripheral neuropathy, with different
but overlapping etiopathogenesis, have been described.

1) Acute peripheral neuropathy is due to the rapid chelation of
calcium by the action of the oxalate compound of oxaliplatin. In
this way, neuronal voltage-dependent sodium channels related to
calcium ions are affected. Thus, oxaliplatin produces a primary dis-
tal sensory, axonal, symmetrical neuropathy without involvement
of motor fibers [20]. Clinically, it is characterized by paresthesia,
dysesthesia or allodynia of the distal portion of the extremities,
lips and oropharyngolaryngeal region. It usually gets triggered by
cold and occurs during or shortly after oxaliplatin administration.
It is a transient condition, and usually subsides within a few hours
or days [16].

2) Chronic peripheral neuropathy is due to oxaliplatin resul-
ting in atrophy of a neuronal subpopulation in the dorsal ganglion
root in the spinal cord. It has been shown in rat models that this
cell subpopulation is characterized by having larger neurons than
other subpopulations as well as by expressing parvalbumin [21].
This complication is related to the accumulated dose of the drug.

It occurs in relation to cumulative doses of oxaliplatin of around
800 mg/m? [22]. Clinically, it is characterized by a loss of ther-
moalgesic and proprioceptive sensitivity, rarely impacting motor
fibers, and is irreversible in less than 5% of cases [16].

On the other hand, ocular involvement is extremely rare
among the known complications of oxaliplatin. However, blurred
vision, loss of vision, tunnel vision, and altered color vision have
been described in association with oxaliplatin use [23]. Ophthal-
mologic pathology such as cataracts, retinal opacities, optic neuri-
tis, and inflammatory diseases such as conjunctivitis, blepharitis,
uveitis, keratitis, and iritis have also been reported in association
with oxaliplatin use [24].

The purpose of this article is to present a clinical case charac-
terized by tunnel vision associated with initial exposure to oxali-
platin.

In this regard, we believe that this research contributes to en-
rich the literature on oxaliplatin-related eye disorders, with the
ultimate goal of contributing to the better management of this
drug commonly used in clinical oncology.

Case report

A 60-year-old male patient with a history of acute posteroinfe-
rior myocardial infarction with ST-segment elevation and hyper-
tension treated with telmisartan (angiotensin Il receptor blocker).
The patient underwent coronary angiography and coronary sten-
ting.

Six months later, the patient consulted due to a change in bowel
habits. Complete colonoscopy showed an exophytic, friable, non-
occlusive lesion of the sigmoid colon, with the rest of the large
intestine and the distal ileum free of disease. The endoscopic bio-
psy was compatible with moderately differentiated tubular ade-
nocarcinoma. The immunohistochemical study showed no micro-
satellite instability and HER2/neu was negative. In the polymerase
chain reaction study, the K-Ras mutation in codon 12 was positive,
while the mutations in N-Ras and B-Raf were negative. Chest, ab-
domen and pelvis scan showed several unresectable liver lesions.

The patient is in an adequate general state, eutrophic, well
nourished, ECOG 1. General laboratory testing shows no altera-
tions in blood cell counts, and liver and renal functions are pre-
served.

On cardiological study, the echocardiogram was normal (left
ventricular ejection fraction of 62%). Cardiac SPECT with thallium/
dipyridamole ruled out residual myocardial ischemia.

Therefore, the cardiologist authorized the initiation of first-line
palliative chemotherapy with FOLOFX6 plus bevacizumab.

Within 24 hours of completing the administration of the first
dose, the patient presented 6 episodes in 48 hours characterized
by tunnel vision in the right eye. The left eye was not affected.
This symptom was triggered by sudden changes in head position,
had a rapid onset, lasting less than 30 seconds and with subse-
qguent spontaneous recovery of vision. The symptomatology va-
nished after two days.

On ophthalmologic examination, the following stood out:
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a) The best corrected visual acuity (BCVA) was 18/20 in the
right eye and 20/20 in the left eye.

b)  The Ishihara color test showed a mild protanopia (alteration
of red color vision) in the right eye. Color vision was normal
in the left eye.

c)  Visual field examination was normal in both eyes.

d) Fundus examination did not show alteration of the retina
or the optic nerve head. Thus, we ruled out retinal arterial
vasospasm due to 5-fluorouracil [25] or retinal thrombosis
due to bevacizumab [26] as the cause of this disease.

Specific ophthalmologic studies described the following:

a)  The electrooculogram test in the right eye showed an alte-
ration at the limit of normality with an Arden index of 1.60.
In the left eye the result was normal, with an Arden index
above 2.00 [27].

b)  Macular and optic nerve optical coherence tomography
(OCT) had a normal result. A normal OCT means that mul-
tiple sclerosis or neuromyelitis optic are less likely to be
causes of this ocular disorder.

(c)  The electroretinogram and evoked potentials had normal
results.

c) Nuclear magnetic resonance study of the optic nerve and
encephalic resonance were normal. This ruled out encepha-
lic metastases or tumor compression of the optic nerve as
the cause of the symptoms.

Etiological studies of the clinical picture showed the following:

a) Fasting glycemia levels and glucose tolerance test were wi-
thin normal limits (ruling out metabolic neuropathy).

b)  The patient has no history of alcoholism or tobacco use.
Blood ethanol levels were negative (ruling out toxic neuro-
pathy).

c) Plasma levels of vitamin B12 were within normal ranges
(rules out a deficiency neuropathy).

d) The antibody studies were negative, thus eliminating the
causal diagnosis of mesenchymal diseases and disease as-
sociated with antibodies against myelin oligodendrocyte
protein.

e)  Serology for Lyme disease, syphilis, toxoplasmosis, barto-
nellosis, toxocariasis, HIV, Epstein-Barr virus and cytome-
galovirus were all negative. In addition, the tuberculin test
was negative (ruling out infectious neuropathy).

After analyzing the patient’s symptoms and signs, a diagno-
sis of right retrobulbar optic neuritis was made. On the other
hand, considering the clinical history and laboratory tests, we can
conclude that this ocular disease was caused by oxaliplatin expo-
sure.

Therefore, oxaliplatin was suspended and second-line chemo-
therapy based on FOLFIRI and bevacizumab was started.

After 3 months of administration of the new therapy, the neo-
plasm remains stable and the patient has not presented ocular

symptoms again. In addition, in the right eye, corrected visual acui-
ty and color vision improved, and the Arden-index rose to 2.00.

Discussion

Ophthalmologic complications due to oxaliplatin are infre-
quent; however, some are recorded in the literature.

In this regard, in a Japanese retrospective study with n=55
cases treated with oxaliplatin, ocular disorders were described in
18.2% of the cases. Among them, blepharoptosis was described in
9.1%, visual field deterioration in 3.6%, reduction of visual acuity
in 3.6%, ocular pain in 1.8%, ocular congestion in 1.8%, abnormal
tearing in 1.8%, and blurred vision in 1.8%. These symptoms oc-
curred during the initial period of treatment (during the first or
second application of oxaliplatin), in all cases the symptoms were
mild (grade 1 or 2), and in most cases there was observed sponta-
neous improvement [28].

In our clinical case, we concluded that the patient presented
an acute right optic neuritis that was retrobulbar (because he did
not present papilledema that shows alteration of the optic nerve
head), mild, transient, and as a consequence of the use of oxali-
platin.

That said, the Naranjo algorithm evaluates the causality of ad-
verse drug reactions [29]. If we apply it to our particular case, we
obtain a score of 4, i.e., it is possible that oxaliplatin is the cause
of the patient’s optic neuritis (Table 1).

CTabIe 1: Naranjo’s algorithm applied to this clinical case. )
Ask Yes Not Does not apply answer
Number 1 1 0 0 1
Number 2 2 -1 0 2
Number 3 1 0 0 1
Number 4 2 -1 0 0
Number 5 -1 2 0 -1
Number 6 1 0 0 0
Number 7 1 0 0 0
Number 8 1 0 0 0
Number 9 1 0 0 1

Ask 1: Are there conclusive previous reports about this adverse reaction?
Ask 2: Did the adverse reaction appear after the suspected drug was ad-
ministered?

Ask 3: Did the adverse reaction improve when the prescribed drug was
discontinued or when a specific antagonist was administered?

Ask 4: Did the adverse reaction recur when the prescribed drug was re-
introduced?

Ask 5: Are there other causes (other than administration of the drug)
that may themselves have caused the reaction?

Ask 6: Has the drug been detected in the blood (or other humors) in a
toxic concentration?

Ask 7: Did the severity of the adverse reaction increase (decrease) when
the dose of the prescribed drug was increased (decreased)?

Ask 8: Did the patient have a similar adverse reaction to the drug or their
analogues at any exposure previous?

Ask 9: Was the adverse reaction confirmed by objective evidence?
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On the other hand, we think that oxaliplatin-related optic neu-
ritis should be considered as a special case of acute peripheral
neuritis caused by oxaliplatin. This statement is based on our clini-
cal case, where ocular symptoms had a rapid onset, toxicity was
transient and symptoms disappeared after the treatment was dis-
continued. These clinical features are similar to those of classical
acute peripheral neuropathy caused by oxaliplatin.

Despite the fact that oxaliplatin optic neuritis is rare, there are
few reports in the literature [24,30-32]. In this regard, ophthalmo-
logic pathology due to oxaliplatin is usually temporary and revers-
ible. However, permanent changes, such as retinal damage and
loss of visual fields, have occasionally been reported [24].

The pathologic mechanism of oxaliplatin ocular toxicity is not
fully understood; however, damage to the retinal epithelium and
the optic nerve are believed to cause this toxicity [24].

Finally, although oxaliplatin-related ophthalmologic pathology
is usually transient and reversible, it should be kept in mind that
late diagnosis and prolonged drug exposure can lead to irrevers-
ible sequelae in the optic nerve [33].

Conclusion
We can conclude that:

a) In every patient receiving oxaliplatin, a directed anamnesis
and a general ophthalmologic examination should be per-
formed to look for symptoms and signs of ocular toxicity
caused by this drug.

b)  If evidence of ophthalmologic toxicity due to oxaliplatin is
found, the administration of the drug should be suspended
immediately and the patient should be urgently referred to
an ophthalmologist.

c) Although the diagnosis of optic neuritis is clinical, the com-
plementary tests mentioned above are important to make a
differential diagnosis.

d) If the diagnosis of optic neuritis caused by oxaliplatin is
confirmed, the patient should not be re-exposed to the
drug, because this increases the risk of irreversible damage
to the optic nerve, with the consequent deterioration of the
patient's quality of life.

e)  This article is important because it contributes information
to the scarce literature on the subject. In addition, this stu-
dy attempts to address issues regarding the diagnosis and
management of oxaliplatin-related optic neuritis.

We think that this is relevant for medical oncologists because
oxaliplatin is widely used today.

Finally, since the subject of ocular toxicity caused by this drug
is infrequent and not well known, it is relevant to acquire more
knowledge on this subject.
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