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Dacryoscintigraphy for the detection of ocular
drainage system stenosis induced by docetaxel and
fluorouracil
To the Editor: Docetaxel (D) is an antineoplastic agent of
the taxane group produced by fir needles and is used in
the treatment of breast, lung, prostate, stomach as well as
of head and neck cancers [1-4]. It is usually administered in
weekly or 3-weekly regimens [5]. Some side-effects of D are
neutropenic fever, anemia, fluid retention, hypersensitivity
reactions, anorexia, myalgias, mucositis, mild alopecia, skin
and nail toxicity, peripheral neuropathy [6], canalicular stenosis and/or obstruction, epiphora and tearing [7-8]. Extensive fibrotic changes in the stroma of the lacrimal sac and
the nasal mucosa are the prominent histologic features of
the canalicular narrowing and nasolacrimal duct obstruction. Furthermore, studies in patients receiving D treatment
showed that after intravenous infusion, D was usually secreted in tears causing ocular irritation [9]. The histologic
evidence of keratinization with marked epidermalization of
the surface epithelium, thickening, and parakeratosis of the
squamous epithelium, confirms fibrosis [10].
Epiphora is a greek word meaning that the line of tears
(phora) runs over the eye (epi). Epiphora is a clinical sign or
condition, in which tears drain down the face rather than
through the nasolacrimal system. Epiphora may also be due
to ocular irritation and inflammation or to obstruction of tear
outflow tract (Fig.1), ie. ectropion, punctal, canalicular or nasolacrimal obstruction. For punctal stenosis punctoplasty is
performed, for subtotal stenosis a permanent silicone tube
is advocated and for total stenosis a permanent bypass is required [11]. Dacryoscintigraphy is a well established diagnostic tool for the eye drainage apparatus, and its importance in
diagnosing functional lacrimal duct obstruction and even
classifying the types of obstruction to predict postoperative
results of silicone tube insertion has been reported by others [12].

Figure 1. A figure of the canaliculi area and the blockage area as may be shown
in dacryoscintigraphies.

www.nuclmed.gr

Chemotherapeutic drugs like D tend to be especially toxic to normal tissues and usually interfere with cell growth or
proliferation. Thus, excessive tear production and epiphora,
occur as a side effect of D, as the afflicted fibrosis disrupts the
continuation of the membranous channel [13]. Although the
severity and frequency of epiphora is less with the 3-weekly
dosing schedule of D, an incidence of almost 40% has been
reported even for this schedule, especially during the longer
treatment regimes for metastatic breast cancer [14].
We report on two patients with epiphora and canalicular stenosis developed while on a 3-weekly D treatment
regime. Both our patients agreed to be monitored with
dacryoscintigraphy. The patients were seated in front of
the low energy high resolution (LEHR) collimator of the
gamma camera, and after applying 0.1mL of 99mTc-pertechnetate of 3.7MBq on the conjunctiva near the internal canthus of each eyeball we recorded bilateral eyeball images.
A dynamic scintigraphy of the area was obtained (9 frames
of 1min duration each, followed by one 5min frame, matrix
64x64, LEHR collimator and no zoom), as the 99mTc-pertechnetate flows along the tear strips, through the nasolacrimal
drainage system, into the nasal fossa. By using LEHR collimator, the canaliculi, the lacrimal sac, the nasolacrimal duct
and the Hasner’s valve area [15] are normally visualized.
When the flow in the lacrimal apparatus is impaired, dacryoscintigraphy will demonstrate the blockage and may also
identify the site of obstruction. A follow-up with a second
dacryoscintigraphy, a month after the end of D treatment,
was performed.
The first patient, a 59 years old woman was treated for
metastatic breast cancer with D. She received a 3-weekly
treatment regime of 75mg/m2 (130mg in total) intravenously, with dexamethasone coverage for a total of 6 cycles. She
reported extensive tearing 2 weeks after the second cycle,
which did not improve after discontinuation of the drug. She
was advised to use artificial tears and visit the ophthalmology clinic. She had been reluctant to undergo any procedures
but at least she agreed to be monitored with dacryoscintigraphy [16, 17]. Initial imaging of the drainage apparatus
by dacryoscintigraphy, when symptoms appeared, showed
complete bilateral blockage at the lower canaliculus (Fig. 2A
and B).
The second patient, a 54 years old male with metastatic
gastric carcinoma received a combination of docetaxel
75mg/m2 (120mg in total), carboplatin 450mg and 6 pills
capecitabine (xeloda) of 500mg each, in a weekly treatment regime (3 weeks treatment and one week intermission), with dexamethasone coverage for a total of 6 cycles.
This patient had also refused to visit an ophthalmology
clinic but followed our instructions to use artificial tears.
The first dacryoscintigraphy was performed as soon as epiphora appeared, a few days after the first cycle of D treatment and the second, a month after the end of 6 cycles of
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Figure 2. A. Patient with breast cancer during D treatment. B. One month after
D treatment.

Figure 3. A. Patient with gastric carcinoma during D and 5FU treatment. B. A
month after D and 5FU treatment.

D treatment. Both dacryoscintigraphies, showed a bilateral
total blockage of the drainage apparatus in the area of the
lower canaliculus (Fig. 3A and B). Despite his complaints
and discomfort, this patient was also reluctant to undergo
any other procedures.
Capecitabine is a prodrug converted into fluorouracil (5FU)
in the tissues [17]. This combination may increase the possibility of dacryostenosis. The cytotoxic metabolites of 5FU
interfere with DNA replication and RNA synthesis in rapidly
proliferating tear duct cells and may occasionally cause canalicular stenosis with intractable epiphora and even fibrosis, which is difficult to manage [18]. Furthermore, 5FU is also
known to cause mucosal inflammation, conjunctivitis and GI
tract inflammations. It may also be hypersecreted from the
lacrimal gland, thus tears gaining access over the ocular surface may cause ocular surface toxicity and reflex tearing. The
development of cicatricial ectropion further exacerbates the
situation. The possibility that the above stenoses could be
partly due to viral infection in an immunocompromised patient cannot be excluded [18]. The incidence and severity of
lacrimation correlates with the concentration of 5FU in tears
but is not directly related to its plasma levels [19].
Epiphora can have a negative impact on the quality of life,
because it induces inability to read, drive, put on make up
and gives the false impression of emotional tearing. If left
untreated, epiphora may have a negative impact on visual
function, with significantly lower visual acuity scores [20].
Artificial tears and/or eye drops containing corticosteroids
are suggested for treatment [21]. Patients receiving D and/or
5FU should be closely followed by an ophthalmologist for an
early diagnosis and treatment of epiphora that may prevent
closure of ocular canaliculi [21]. Nuclear dacryoscintigraphy
is simple, fast, cheap, and harmless technique for this diagnosis [16] and may replace a more uncomfortable and not so
specific technique like the Schirmer’s test, in which a filter
paper is placed in the lower lid of the eye and the amount of
tears is measured [22]. It would be valuable to add the importance of dacryoscintigraphy in the differential diagnosis of
pseudoepiphora, which encompasses reflex tearing caused
by inflammation or dry eyes, nasal disease, like allergic rhinitis, polyps, tumors or rhinoplasty [23]. It has been suggested
that dacryoscintigraphy is the best method for measuring
the dynamics of tear drainage especially in the canaliculi
[24], although some prefer the CT dacryocystography, which
gives a much higher radiation dose to the patient [25].
In conclusion, we have described one patient with epiphora
after docetaxel treatment and another after both docetaxel
and 5FU treatment and emphasize the diagnostic value of
dacryoscintigraphy.
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