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Abstract: Paclitaxel (PTX) and/or cisplatin (CDDP), as important cytotoxic anti-cancer agents, 

are widely used to treat various solid tumors. Both may cause moderate or severe neurotoxicity, 

but ocular neurotoxicity is also occasionally reported. A patient diagnosed with nasopharyngeal 

cancer suffering acute ocular neurotoxicity 10 days after paclitaxel and CDDP administration at 

the recommended dose is described in the present case report, and PTX- and/or CDDP-induced 

ocular neurotoxicity are summarized according to previous reports. Possible mechanisms and the 

potential diagnostic, therapeutic and predictive strategies of PTX- and/or CDDP-induced ocular 

neurotoxicity are reviewed, to help the oncologist to take the infrequent toxicity of cytotoxic 

drugs into account and improve patient safety during anti-cancer therapy.
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Introduction
Paclitaxel (PTX) + cisplatin (CDDP) or PTX + carboplatin have frequently been used 

in combination to treat various solid tumors. Though the toxicities inevitably increased, 

the toxicitic profile usually remained unchanged. Rare and severe toxicities, such as 

ocular neurotoxicity, warrant more attention due to their negative impact on the quality 

of life of patients who received various anti-cancer therapies. PTX- and/or CDDP-

induced ocular neurotoxicity (PCION) have rarely been reported in the literature.1–4 

Herein, we describe a patient with nasopharyngeal cancer who suffered PCION after 

chemoradiotherapy, and review the clinical manifestations, diagnostic and therapeutic 

strategies, and the possible molecular mechanisms which improve patient safety dur-

ing anti-cancer therapy.

Case presentation
The patient provided written informed consent for this case report. A 56-year-old 

male patient was diagnosed pathologically with a low-differentiated non-keratinized 

squamous cell via a nasopharyngeal biopsy performed using electronic nasopharyn-

geal endoscopy. The primary tumor had invaded locally, including the cervical lymph 

nodes. Based on the 2010 American Joint Committee on Cancer staging system, the 

tumor was stage III with T2N2M0. Intensity-modulated radiotherapy (IMRT) was 

delivered at three doses from July to August 2013 according to our departmental pro-

tocol (Department of Radiation Oncology, Hubei Cancer Hospital, Wuhan, People’s 

Republic of China).5 The radiation dose to gross primary tumor and positive lymph 

nodes in the neck, high-risk region, and low-risk elective nodal region were 70 Gy, 
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60.3 Gy, and 54 Gy, respectively. IMRT was delivered with 

30 daily fractions in 6 weeks (five fractions per week). The 

maximal radiation dose to the optic chiasm and the left 

and right optic nerves were 32.1 Gy, 16.7 Gy, and 17.7 Gy, 

respectively (Figure 1). Complete response was confirmed 

by both magnetic resonance imaging (MRI) and electronic 

nasopharyngeal endoscope 2 months after completing 

 radiotherapy. In addition, patient also has well controlled 

primary hypertension and chronic hepatitis B.

Based on our institutional guidelines, the patient was 

administered adjuvant chemotherapy comprising PTX 

(150 mg/m2) (Harbin Pharmaceutical Group Bioengineer-

ing Co, Ltd, Harbin, People’s Republic of China) and 

CDDP (75 mg/m2) (Supertrack Biopharmaceutical Co, Ltd, 

 Yunnan, People’s Republic of China) on the day immediately 

 following the post-radiotherapy evaluation. During the initial 

chemotherapy, he suffered grade 2 gastrointestinal (nausea 

and vomiting) and grade 4 hematological (neutropenia) 

toxicity, as described by the Common Terminology  Criteria 

for Adverse Events Version 4.0,6 but he recovered after receiv-

ing antiemetic and granulocyte-colony stimulating factor 

medications.

Ten days after the chemotherapeutic drugs were 

administered, he complained of severe headache, nausea, 

and vomiting. Fourteen hours after his first complaint, he 

reported blurred vision with transitory lightning scotoma 

in the left eye and right hand numbness. After 22 hours, 

he gradually lost central vision in the left eye. A detailed 

physical examination, complete blood count, liver and 

renal biochemistry, blood glucose, and serum electrolyte 

concentration were measured and all the result showed 

no clinical abnormality. His vital signs including body 

temperature, pulse rate, blood pressure, and respiratory 

rate were of normal, and no other significant physical signs 

were found when the patient was cooperative, conscious, 

and reasonably fluent during the examinations. Computed 

tomography (CT) and MRI were performed immediately, 

but there was no significant tumor recurrence or radiation-

associated damage observed.

Several ophthalmic examinations were performed after 

the patient became blind; the best-corrected visual acuities 

were 0.3 on the right and only slight light perception on the 

left. The intraocular pressures were normal bilaterally at 

11 mmHg on the left and 13 mmHg on the right. The pattern 

visual-evoked potentials (VEPs) and transient, flash elec-

troretinograms (ERGs) were abnormal (Figure 2A and C). 

Non-specific waves were found in his left eye (Figure 2A 

and C), but the VEP and ERG were normal in his right eye 

(Figure 2B and C). The direct ophthalmoscopic examina-

tion of the fundus, retina, and vitreous humor was normal 

 bilaterally. The right eye had a normal visual field; the left 

eye visual field could not be assessed due to its loss of light 

perception (Figure 3). A temporal hemianopsia, and a nasal 

peripheral visual field defect were found in the right eye 

(Figure 3).

Two days after losing his left-sided vision, hypopsia 

appeared in the right eye, and 72 hours later, he developed 

complete blindness bilaterally. Numerous therapies were 

administered, including glucocorticoids (methylpredni-

solone), calcium antagonists (flunarizine), vasodilators, 

and neuro-nutrition drugs over the following 2 weeks, 

but his sight did not improve in the 6 months following 

adjuvant chemotherapy, and he had a very poor quality 

of life.
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Figure 1 Color wash and dose-volume histogram.
Note: The radiation dose distribution at the optic chiasm (red solid line), and the left (green solid line) and right (purple solid line) optic nerves are shown in a color wash (A) 
and dose-volume histogram (B).
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Figure 2 Flash visual-evoked potential and electroretinogram results.
Notes: During flash visual-evoked potential (A and B), and electroretinogram (C), there was no waveform observed in the left eye (A and C), but a normal wave was found 
in the right (B and C). sYsN means the synchronic signal was used during the information acquisition. N75, p100 and N145 are three different waves in pattern visual-evoked 
potential.
Abbreviations: L-frequency, low frequency; H-frequency, high frequency; sYsN, synchronous signal.

Discussion
Anti-cancer drug-induced ocular neurotoxicity is extremely 

rare. Some of these toxicities are irreversible and might 

worsen the patient’s quality of life, or even cause patient 

disability. In the following, we will discuss the clinical 

 manifestation, possible pathogenesis, diagnosis, and thera-

peutic strategies against PCION.

Clinical manifestations
Chemotherapeutic agent-induced ocular neurotoxicity is 

commonly associated with interferon.7 The main clinical 

manifestations have been described previously4,8–16 and 

are summarized in Table 1. Ocular neurotoxicity generally 

presents as 1) blepharitis and conjunctivitis; 2)  hemianopia, 

 homonymous or bi-temporal visual field defects; 3) periorbital 

edema with firm eyelid swelling and ocular pain; 4) retinal 

toxicity with maculopathy characterized by pigmentary 

changes resulting from localized retinal pigment distur-

bances, altered color perception attributable to cone dysfunc-

tion, or mild retinal ischemic changes such as cotton-wool 

spots and posterior pole intraretinal hemorrhage; and 5) some 

other rare ocular toxicities.

Cisplatin-associated neurotoxicity is dose-dependent.17 

Although it occurs infrequently, the previous studies indicated 

that visual impairment may occur secondary to CDDP-related 

neurotoxicity.17 The severe neurotoxicity was extremely 

uncommon at a cumulative dose below 400 mg/m2, but the 

incidence increased at a 600–800 mg/m2 cumulative dose.17 

Children, young patients, and those with renal dysfunc-

tion seem to be the highest risk groups for cisplatin-related 

neurotoxicity.7 The visual alterations might also result from 

the optic neuritis and cortical blindness, which may be 

accompanied by seizure activity.7,18 Wang et al11 reported that 

occlusion of a retinal artery branch and bilateral blindness is 

associated with high-dose cytotoxic agents such as carmus-

tine and CDDP. In a report by Kwan et al,4 severe macular 

ischemia and retinal neovascularization occurred in a patient 

who received CDDP-contained chemotherapy.

Paclitaxel-induced neurotoxicity has been reported 

 previously.19 The patients typically complained of a transient 

and scintillating scotoma, visual impairment, or bilateral 

cystoid macular edema. The majority of these symptoms 

occurred within the first 30 minutes of drug administration 

and completely resolved within 3 hours. These symptoms 
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Table 1 summarized paclitaxel- and/or cisplatin-induced ocular toxicity reported in prior and present studies

Author(s) Case number Toxicity Drug Diagnosis

Kwan et al4 1 Hemianopia CDDp Nonseminomatous germ cell testicular tumor
Berman and Mann8 1 Cortical blindness CDDp embryonic cell carcinoma of the testicle
Wilding et al9 13 Blurred vision CDDp Ovarian carcinoma
Tan and Walsh10 2 photopsia CDDp, pTX Lung cancer
Wang et al11 1 Bilateral blindness Carmustine, CDDp Breast carcinoma
Watanabe et al12 1 Visual disturbance Carboplatin Glioblastoma
Wu et al13 1 Intraorbital and intraocular pain CDDp Glioblastoma multiforme
scaioli et al14 1 Optic neuropathy pTX, doxorubicin Breast cancer
Modi and Dubovy15 1 Maculopathy pTX Breast cancer
Joshi and Garretson16 1 Cystoid macular edema pTX Breast cancer
Li et al (present study) 1 Bilateral blindness CDDp, pTX Nasopharyngeal cancer

Abbreviations: pTX, paclitaxel; CDDp, cisplatin.
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occurred more frequently in patients who received doses 

greater than 250 mg/m2.20,21 Tan et al10 described two patients 

with breast and ovarian cancer who suffered ocular toxicity 

after the administration of PTX and carboplatin. Though the 

underlying causes remained unknown, the authors surmised 

that PTX was the primary agent. Bakbak et al22 assessed 

CDDP- and PTX-associated toxicities in the optic nerve by 

measuring the retinal nerve fiber layer (RNFL) thickness and 

visual field changes in patients with lung cancer who received 

systemic CDDP and PTX. They found the peripapillary 

RNFL thicknesses and visual field indices changed based on 

frequency-doubling technology (FDT) perimetry.

Possible mechanisms
The mechanism of ocular neurotoxicity remains unknown, 

and neither the ischemic nor electrophysiological hypoth-

eses could fully explain the pathogenesis of PCION in the 

previous study.23 A study by Scaioli et al24 suggested that the 

visual symptoms and electrophysiological changes following 

intravenous PTX administration were likely caused by retinal 

vascular dysregulation or optic nerve ischemia. Because the 

cystoid macular edema occurred after treatment of PTX, 

one theory is that Müller cell toxicity results subsequent to 

intracellular fluid accumulation and subclinical extracel-

lular fluid leakage. In patients with reversible scotoma, the 

abnormal visual-evoked potential was comparable to those 

with changes observed in ischemic neuropathies, which sug-

gested that the target of anti-cancer drugs such as PTX was 

within the optic nerve.19 Brain irradiation and/or surgery are 

high risk factors because cystoid macular edema can result 

in disruption of the normal blood–retinal barrier.16,24

Cisplatin or PTX may affect optic nerve function, and the 

combination of CDDP with PTX may synergistically increase 

the neurotoxicity risk to the optic nerve. In our case, however, 

the primary cause of the patient’s ocular symptoms and blind-

ness remain unknown. The cause may potentially be attributed 

to CDDP administration alone, PTX alone, the combination 

of PTX with CDDP, or the interaction of cytotoxic drugs with 

radiation. To investigate the exact cause of the loss of eyesight, 

both CT and MRI scanning of head and neck, and laboratory 

biochemical examination including serum electrolyte, were 

performed. The potential causes that could result in ocular 

 disease were excluded by various examinations. They included 

the uncontrolled primary tumor, radiation-induced brain and 

nerve damage, the central neural and cerebrovascular disease, 

chemotherapeutic drug-related myelosuppression, imbalance 

of serum electrolyte, and so on. For the patient in our report, the 

possible cause of PCION included cytotoxic drugs, radiation, 

and the patient’s concomitant diseases (hypertension and 

chronic hepatitis B). The possibility of both radiation treatment 

and concomitant diseases causing PCION was extremely low 

because all the concomitant diseases were well controlled. 

Additionally, the maximal radiation dose to the optical nerves 

and chiasm was ,32 Gy, which is far below the tolerance to the 

 radiation. Though we could not accurately ascertain the exact 

cause of our patient’s blindness, and did not know the precise 

interaction of cytotoxic agent and radiation or the variation of 

the normal tissue’s response to anti-cancer therapy during the 

complicated context of chemoradiotherapy, we could still infer 

cytotoxicity of PTX and/or CDDP as the primary cause.

Strategies for detection, treatment 
and prediction
Because of its scarcity, PCION was usually underes-

timated or considered minor when compared to other 

life-threatening complications.17 Oncologists should take 

all potential severe toxicities into consideration prior to 

initial treatment and be familiar with their pathogenesis 

and management. Despite the lack of consensus outlining 

routine ophthalmologic monitoring and ocular toxicity 

management at present, for some drugs with potential ocular 

toxicity a baseline ophthalmologic examination and regular 

monitoring is strongly recommended before treatment. 

The monitoring examinations could include visual acuity, 

tonometry, fundoscopy, color vision test, automated peri-

metry, retinal photography, and others.17 Potential treatment 

options including warm compress, eyelid hygiene, cor-

ticosteroids, topical anti-inflammatory medications and 

lubricants, and avoiding light exposure may prove useful, 

but further clinical study is needed. Hofstra et al25 reported 

that flunarizine, a selective calcium channel antagonist, has 

been used successfully to treat one patient diagnosed with 

visual-evoked potential abnormalities. Kwan et al4 reported 

a case of bilateral panretinal laser photocoagulation, but the 

therapy was ineffective because the best-corrected visual 

acuity remained unchanged 6 months later. Based on previ-

ous reports, nearly all PCIONs were irreversible, and the 

best-corrected visual acuity failed to improve significantly. 

Currently, there is no biomarker available to effectively 

predict these severe PCIONs.

Conclusion
PTX- and CDDP-induced ocular toxicity is extremely rare 

and usually irreversible. The clinical manifestations mainly 

include abnormal vision, hemianopia, photopsia, visual 

disturbance, blindness, ocular pain, cystoid macular edema, 
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and other similar symptoms. The possible mechanisms of 

PCION might be related to the ischemic and electrophysio-

logical changes within ocular neural structures. There are 

no effective strategies for the early detection, treatment, 

and prediction of PCION, which is warranted for fur-

ther  investigation. Clinical oncologists should consider 

the risk of severe PCION prior to initiating anti-cancer 

treatment.
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