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rabbits. They concluded that when 5FU is topically ap-
plied, the mitotic rate of both tissues was diminished22. 
Consequently, cell proliferation of conjunctiva, cornea and 
eyelid margin might be inhibited after the initiation of the 
chemotherapy with 5FU. Other researchers investigating 
ocular surface, ocular adnexal, and lacrimal complica-
tions associated with the use of systemic 5FU, observed 
that conjunctivitis, ocular irritation, blepharitis, keratitis, 
eyelid dermatitis, tearing and punctal-canalicular steno-
sis occur after the systemic use of 5FU in a rate of 3.8%, 
5.8%, 3.8%, 3.8%, 5.8%, 26.9% and 5.8%, respectively23. 
In another study, researchers found out that conjunctivitis 
occurred in a rate of 25% in women receiving Cyclophos-
phamide, Methotrexate and 5FU19. Others found that 5FU 
is secreted in tears after intravenous administration and 
consequently ocular surface tissues bathe in 5FU6,24,25.

There are also a few reports that anthracyclines, 
mainly Doxorubicin, induce conjunctivitis in some 
patients10,11. Some researchers, by comparing the effi-
cacy of the 5FU 500 mg/m2, Doxorubicin 50 mg/m2 and 
Cyclophosphamide 500 mg/m2 (FAC) regimen with the 
Cyclophosphamide 600 mg/m2, Methotrexate 60 mg/
m2 and 5FU 500 mg/m2 (CMF) regimen given every 3 
weeks for 6 cycles as adjuvant chemotherapy for oper-
able breast cancer, found that conjunctivitis occurred at a 
rate of 8.5% and 12.0%, respectively26. In another com-
parative study, researchers evaluated the feasibility and 
the tolerability of two sequential regimens (Doxorubicin 
75 mg/m2 - Docetaxel 100 mg/m2 and CMF) in which the 
sequence of drug administration was reversed. Conjunc-
tivitis occurred at a rate of 25% and 57% respectively27.

In our series with the FEC regimen, significant 
conjunctival hyperemia occurred at a rate of 39.34%, 
blepharitis 4.92% and punctate epithelial keratopathy 
3.28%. Also, Schirmer test I (basic and reflex tear secre-
tion) values were statistically significantly higher after 
the third chemotherapeutic cycle. One explanation might 
be that irritation caused by 5FU secreted in tears and 
consequent ocular surface complications may cause an 
increase of tear production, though no statistically sig-
nificant relation was found between symptoms of ocular 
surface disease, according to OSDI, and Schirmer test I. 

Apart from the tear production, the tear drainage may 
also be affected by the 5FU. There are several case reports in 
the literature suggesting that systemic use of 5FU can cause 
chronic inflammation of the canaliculi and also in many cases 

fibrosis and stenosis7,28-30. Other researchers in a case report of 
a patient with canalicular obstruction after weekly administra-
tion of 5FU for colon cancer found out that severe squamous 
metaplasia and stenosis of the canaliculi’s lumen occurred31.

The BUT values in our study were statistically signifi-
cantly lower after the third chemotherapeutic cycle. Other 
researchers reported a small number of patients (n=10) with 
ocular symptoms who were receiving merely oral treat-
ment with S-1 regimen, an anti-cancer drug containing te-
gafur (5FU pro-drug), gimeracil and oteracil. On slit-lamp 
examination, they found pigmentary depositions around 
the MG orifices as well as complete occlusion in many of 
them. By using transillumination meibography, they noted 
dropout of more than half of the grandular structures and 
by in vivo confocal microscopy, they observed diminish of 
mean density of acinar units of MG in the patients’ group. 
Mean BUT value was lower (8.0±3.2 sec) and Schirmer 
test I (without topical anesthesia) was higher (15.9±8.9) 
compared to the control group (healthy individuals)8. 

Conjunctival inflammation and mucin production was 
studied in an experimental model by researchers using 
the IκBζ gene disrupted mice. They found that as inflam-
matory symptoms of the conjunctiva progressed, inflam-
matory cells infiltrated the submucosa of the conjuncti-
val epithelia, with a loss of goblet cells32. The decrease 
of mucin production can cause tear film instability and 
decrease BUT values33. In our material, 39.34% of the 
examined women had significant conjunctival hyperemia 
and the BUT values were statistically significantly lower 
after the third chemotherapeutic cycle.

As reported by other authors who investigated the Cyclo-
phosphamide-related ocular complications in a series of 90 
patients who received high doses of chemotherapy, dry eye 
syndrome was diagnosed in 40 patients. The diagnosis was 
established on the criteria of abnormal Schirmer test, BUT and 
rose Bengal staining test. Almost all 90 patients underwent 
total body irradiation and chemotherapy consisted of Cyclo-
phosphamide alone or in combination with other agents34. 
However, total body irradiation may induce lacrimal gland 
damage35. It is not clear whether Cyclophosphamide alone 
has serious effect on Schirmer test I and BUT values. 

Considering all 61 patients with early breast cancer in 
our study, 39.34% had conjunctival hyperemia, 41% abnor-
malities of the eyelid margin, three women (4.92%) devel-
oped bilateral blepharitis coexisting with conjunctival hy-
peremia and abnormalities of the eyelid margin, two women 

No statistically significant difference was found between age and any of the variables.

Table 5: Spearman Correlation Coefficient provide the relationship between age and BUT (before and after the 3rd chemothera-
peutic cycle) and between age and Schirmer test I (before and after the 3rd chemotherapeutic cycle).

n=61 BUT before 
chemotherapy

BUT after the 3rd 
Chemotherapeutic Cycle

Schirmer test I before 
the 3rd Chemotherapeutic 
Cycle

Schirmer test I after the 
3rd Chemotherapeutic 
Cycle

Spearman 
Correlation 
Coefficient

-0.140 -0.147 -0.136 0.055

p value 0.283 0.257 0.296 0.673




