
Vol. 37 - Nº 3 - Julho-Setembro 2013  |   211

Vision loss and subretinal yellow deposits 
following cytostatic therapy for early-stage 

breast cancer: a case report

Arnaldo Dias Santos1, Vanessa Lemos1, Joana Ferreira2, João P. Cunha3, João Branco3 
1Interno do Internato Complementar de Oftalmologia

2Assistente Hospitalar de Oftalmologia
3Assistente Hospitalar Graduado de Oftalmologia

Serviço de Oftalmologia do Centro Hospitalar de Lisboa Central - Director de Serviço: Dr. Miguel Trigo

RESUMO

Introdução/Objectivo: Relatar um caso de toxicidade ocular a dois esquemas de quimioterapia 
aprovados para tratamento do cancro da mama de estadio precoce: doxorrubicina (Adriamicina®) 
e ciclofosfamida – protocolo AC – e combinação carboplatina-docetaxel.
Material e Métodos: Doente do sexo feminino, 39 anos, com o diagnóstico de carcinoma ductal 
invasivo da mama estadio I, que se apresentou com queixas de diminuição bilateral e indolor da 
acuidade visual, dois dias após o primeiro ciclo intravenoso de doxorrubicina e ciclofosfamida.
Resultados: A melhor acuidade visual corrigida (MAVC) era de 20/100 bilateralmente e a fun-
doscopia demonstrou lesões retinianas amarelo-pérola no polo posterior e média periferia bila-
WHUDLV��FRP�KLSHUWUR¿D�GR�HSLWpOLR�SLJPHQWDU�GD�UHWLQD��(35��QR�ROKR�GLUHLWR��2'���7DLV�OHV}HV�
HUDP�KLSHUÀXRUHVFHQWHV�QD� DQJLRJUD¿D�ÀXRUHVFHtQLFD� H� DSUHVHQWDYDP�VH� FRPR�GHSyVLWRV� WLSR�
GUXVHQ�VRE�R�(35�QD�WRPRJUD¿D�GH�FRHUrQFLD�ySWLFD��2&7���2�HVWXGR�HOHFWUR¿VLROyJLFR�UHYHORX�
disfunção macular e disfunção difusa das células bipolares e fotorreceptores, sendo estas altera-
ções mais pronunciadas em OD. A perimetria de Goldmann, teste de visão cromática e OCT do 
nervo óptico foram normais. 72 horas após o tratamento, a MAVC melhorou espontaneamente 
para 20/25 em OD e 20/20 no olho esquerdo (OE). Documentou-se uma redução semelhante na 
MAVC após novo ciclo AC, bem como após um ciclo de 2ª linha de carboplatina e docetaxel, 
com recuperação espontânea após cada um dos ciclos. O restante exame objectivo manteve-se 
inalterado.
Conclusão: Este caso representa a primeira descrição de uma potencial reacção idiossincrásica 
ao protocolo AC e à combinação carboplatina-docetaxel, aprovados para o tratamento do cancro 
da mama. 
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ABSTRACT

Introduction/Objective: To report a case of ocular toxicity related to two chemotherapeutic 
regimens approved for early-stage breast cancer: doxorubicin (Adriamycin®) and cyclophospha-
mide – AC protocol; carboplatin and docetaxel combination. 
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Material and Methods: We report a case of a 39-year-old woman with stage I ductal invasive 
EUHDVW�FDQFHU��ZKR�SUHVHQWHG�ZLWK�ELODWHUDO�SDLQOHVV�UHGXFHG�YLVXDO�DFXLW\�WZR�GD\V�DIWHU�WKH�¿UVW�
administration of intravenous doxorubicin and cyclophosphamide. 
Results: The best corrected visual acuity (BCVA) was 20/100 in both eyes and the fundoscopy 
revealed pearly-yellow lesions in the posterior pole and mid-peripheral retina bilaterally, with 
UHWLQDO�SLJPHQW�HSLWKHOLXP�K\SHUWURSK\�LQ�WKH�ULJKW�H\H��5(���7KHVH�OHVLRQV�ZHUH�K\SHUÀXRUHV-
FHQW�RQ�ÀXRUHVFHLQ�DQJLRJUDSK\�DQG�DSSHDUHG�DV�GUXVHQ�OLNH�GHSRVLWV�XQGHU�WKH�UHWLQDO�SLJPHQW�
epithelium in the optical coherence tomography (OCT). The electrophysiological study revealed 
a diffuse dysfunction of bipolar cells and photoreceptors and macular dysfunction, more pronou-
QFHG�LQ�WKH�5(��*ROGPDQQ�YLVXDO�¿HOG�WHVWLQJ��FRORU�YLVLRQ�DQG�RSWLF�QHUYH�2&7�ZHUH�QRUPDO��
72 hours after the treatment, her BCVA improved spontaneously to 20/25 in the RE and 20/20 in 
the left eye (LE). A similar drop in BCVA was observed after a second cycle of AC protocol and 
after second-line cycle of carboplatin and docetaxel, with subsequent recover. The remaining 
observation remained remarkably similar.
Discussion:� 7KLV� FDQ� EH� WKH� ¿UVW� UHSRUW� RI� D� UDUH� LGLRV\QFUDWLF� UHDFWLRQ� WR�$&� SURWRFRO� DQG�
carboplatin-docetaxel chemotherapeutic regimens, approved for early-stage breast cancer.

Key-words
Breast cancer, chemotherapy, retinotoxicity.

INTRODUCTION

Breast cancer is the second most common type of cancer 
in women1, after skin cancer, with approximately 230,480 
new cases of invasive breast cancer diagnosed every year 
in the USA2. Although it remains the second leading cause 
of cancer-caused death in women worldwide1, the death 
rate related to this malignancy has been decreasing during 
the past two decades3. This trend is due mainly to better 
screening programs and advances in treatment4. However, 
in parallel with the advent of new cancer drugs and combi-
nation regimens, many chemotherapy-associated ophthal-
mic complications have been reported, most of which are 
reversible if detected early enough.

The purpose of this work is to report a case of retinal 
toxicity to two commonly used chemotherapeutic regi-
mens for early-stage breast cancer: doxorubicin-cyclo-
phosphamide (AC protocol) and carboplatin-docetaxel 
combination.

 

CASE REPORT

A 39-year-old Caucasian woman presented with bila-
teral, painless decreased visual acuity. She had been 
diagnosed with stage I ductal invasive breast cancer and 
had underdone conservative surgery one month prior and 
KDG�FRPSOHWHG�WKH�¿UVW�F\FOH�RI�DQ�$&�UHJLPHQ�WZR�GD\V�

earlier. This chemotherapeutic protocol consists of intra-
venous doxorubicin 60 mg/m2 and cyclophosphamide 600 
mg/m2 given every three weeks for 4 cycles5. The patient 
had no history of ocular pathology, and the family history 
was also unremarkable.

On examination, the best corrected visual acuity (BCVA) 
ZDV��������LQ�ERWK�H\HV��ZLWK�QRUPDO�SXSLOODU\�UHÀH[HV��7KH�
anterior segment examination was normal. Fundus examina-
tion revealed bilateral pearly-yellow lesions in the posterior 
pole and midperipheral retina, with some degree of perifo-
veal retinal pigment epithelium hypertrophy in the right eye 
�5(���0DFXODU�LQYROYHPHQW�ZDV�PRUH�VLJQL¿FDQW�LQ�WKH�5(�
�¿J������*ROGPDQQ�YLVXDO�¿HOG�WHVWLQJ�DQG�)DUQVZRUWK�0XQ-
VHOO�����FRORU�DVVHVVPHQW�ZHUH�QRUPDO��$�ÀDVK�HOHFWURUHWLQR-
gram (ERG) revealed a diffuse dysfunction of bipolar cells 
and photoreceptors. Pattern ERG revealed bilateral macular 
dysfunction, more pronounced in the RE, and VEP demons-
trated an increased P100 latency with a normal amplitude. 
)OXRUHVFHLQ� DQJLRJUDSK\� UHYHDOHG� K\SHUÀXRUHVFHQW� VSRW�
lesions in the previously described locations, which remai-
ned stable throughout the exam, without staining or leakage. 
Spectral domain optical coherence tomography (SD-OCT) 
showed multiple macular drusen-like deposits under the reti-
QDO� SLJPHQW� HSLWKHOLXP� �¿J�� ����7KH�RSWLF� QHUYH�6'�2&7�
was normal.

6HYHQW\�WZR� KRXUV� DIWHU� WKH� ¿UVW� REVHUYDWLRQ�� WKH�
patient’s BCVA improved spontaneously to 20/25 in the 
RE and 20/20 in the LE. The remaining ophthalmologic 

$UQDOGR�'LDV�6DQWRV��9DQHVVD�/HPRV��-RDQD�)HUUHLUD��-RmR�3��&XQKD��-RmR�%UDQFR
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exam results remained unchanged. Her visual acuity remai-
ned stable until another chemotherapeutic cycle was per-
formed three weeks later, after which her VA dropped to 
20/100 bilaterally. Subsequent recovery of visual acuity 
was observed again 72 hours after completing the cycle, but 
there was no change in the OCT, angiography and retino-
graphy results.  

After multidisciplinary discussion, the therapeutic pro-
tocol was changed to docetaxel and carboplatin combina-
tion. This chemotherapeutic regimen consists of intravenous 
docetaxel 75 mg/m2 and carboplatin (AUC 5) administered 
every three weeks for six cycles6. However, 48 hours after 
WKH� ¿UVW� DGPLQLVWUDWLRQ��ZH� GRFXPHQWHG� DQRWKHU� SDLQOHVV��

bilateral decrease in visual acuity. The fundoscopy and 
RSKWKDOPLF�H[DPLQDWLRQ�¿QGLQJV�UHPDLQHG�WKH�VDPH��7KUHH�
days after the treatment, her visual acuity returned to 20/25 
LQ�WKH�5(�DQG�������LQ�WKH�/(��¿J������$OO�DGMXYDQW�FKHPR-
therapy was stopped, and the patient is now asymptomatic 
and under strict oncologic and ophthalmologic surveillance.

DISCUSSION

Despite its small size, the eye is the center of intense 
biochemical activity, requiring a disproportionately high 
blood supply. Consequently, next to the liver, it is the 
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Fig. 1 | (A) Right eye (RE) retinography showing multiple pearly-yellow dots in the macular region and midperipheral retina; it also 
showed areas of retinal pigment epithelium hypertrophy around the fovea. (B) Left eye (LE) retinography showed lesions similar 
to those seen in the right eye but the macular involment was less prominent. (C and D) Red-free fundus images of RE and LE. 
�(��)OXRUHVFHLQ�DQJLRJUDP��)$��RI�WKH�5(�VKRZHG�K\SHUÀXRUHVFHQW�OHVLRQV�ZLWKRXW�VLJQL¿FDQW�VWDLQLQJ�RU�OHDNDJH��DUWHULRYHQRXV�
SKDVH��� �)��)$�RI� WKH�/(� VKRZHG�K\SHUÀXRUHVFHQW� OHVLRQV�ZLWKRXW� VLJQL¿FDQW� VWDLQLQJ�RU� OHDNDJH� �YHQRXV�SKDVH��� �*�DQG�+��
Farnsworth-Munsell 100 test showing no colour vision defects bilaterally.

Fig. 2 | Right eye (A) and left eye (B) spectral domain optical coherence tomography showing multiple macular drusen-like deposits 
under the retinal pigment epithelium, more prominent in the right eye.
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second most common organ to manifest symptoms of sys-
temic drug toxicity7.

The authors conducted a literature review to investi-
gate which of the drugs administered to this patient could 
cause a drop in visual acuity. Doxorubicin (Adriamycin®) 
and Cyclophosphamide (Cytoxan®) are the basis of the AC 
chemotherapeutic protocol8. Doxorubicin is an antibiotic 
that damages DNA by promoting its uncoiling and gene-
rating free radicals9. Severe, reversible acute maculopa-
thy has been reported in two cases following doxorubicin, 
desferrioxamine and iron sorbitol citrate administration 
in patients pretreated with cisplatin10. Cyclophosphamide 
is a nitrogen mustard derivative that acts as an alkylating 
agent to interfere with DNA replication and RNA transcrip-
tion9. Reversible blurred vision lasting for 60 minutes to 
two weeks has been documented in children who received 
maximum doses of this drug11. This adverse effect may be 
due to endothelial toxicity affecting the optic nerve and the 
retina’s blood supply. 

Docetaxel (Taxotere®) and Carboplatin (Paraplatin®) 
constitute the second line TC chemotherapeutic regimen 
administered to this patient. Docetaxel is a taxane that sta-
bilizes microtubules, thereby inhibiting mitosis12. Its most 
frequent adverse ocular effect is epiphora due to canalicular 
stenosis9. There have also been some case reports of taxane-
-associated cystoid macular edema13,14, which was not 
observed in this clinical case. Carboplatin is an alkylating 
agent that inhibits DNA replication and fragmentation, lea-
ding to cell death9. Intravenous administration of this drug 
can also cause ocular toxicity associated with maculopathy, 
optic neuropathy, choroidoretinitis and optic neuritis, all of 
which are usually reversible15-17. 

Based on this literature review, we concluded that both 
chemotherapeutic regimens administered to the patient had 
the potential to cause a sudden, reversible drop in visual 
acuity, possibly as a result of endothelial toxicity. Howe-
YHU��RXU�FDVH�LV�WKH�¿UVW�WR�GRFXPHQW�H[XEHUDQW�IXQGRVFR-
pic and electrophysiological alterations immediately after 

$UQDOGR�'LDV�6DQWRV��9DQHVVD�/HPRV��-RDQD�)HUUHLUD��-RmR�3��&XQKD��-RmR�%UDQFR

Fig. 3 | Retinography (A and B) and venous phase FA (C and D) three days after the administration of TC chemotherapeutic regimen.
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the initiation of early-stage breast cancer treatment. Unlike 
the visual acuity, the retinal changes did not recover and 
remained stable thereafter. Therefore, one must keep in 
mind the possibility that this patient could have some type 
RI�KHUHGLWDU\�UHWLQDO�G\VWURSK\��OLNH�IXQGXV�ÀDYLPDFXODWXV�
or Doyne honeycomb retinal dystrophy, despite the fact that 
her direct relatives were healthy. These dystrophic changes 
might render her more susceptible to the cytotoxic effects 
of these drugs.

7KLV�FDVH�UHSRUW�PD\�UHSUHVHQW�WKH�¿UVW�GHVFULSWLRQ�RI�D�
rare idiosyncratic retinotoxic reaction to cytostatic therapy 
for early-stage breast cancer.
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