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ABSTRACT

Purpose: To characterize malignant conjunctival melanomas with extension and
recurrence in the nasolacrimal system.

Methods: Localization of the primary tumor and recurrences of 210 conjunctival
melanomas treated in the Netherlands were reviewed for orbital and nasal tumors (1978-
2008). On the basis of these cases and literature data, characteristics for nasolacrimal
system extension and metastasis were reviewed.

Results: Six patients (3%) showed a recurrence of the primary conjunctival melanomain
the nasolacrimal system. Two of the six primary tumors were limbal tumors, the other
four were diffuse tumors involving the fornix. In al six patients, the primary conjunctival
melanomas were associated with primary acquired melanosis (PAM). During the follow-
up period (mean 11.6 + 3 years; median 8.7 years) two patients developed metastases,
and died.

Conclusions:. Patients should be advised to contact their treating ophthalmologist in the
case of symptoms of epiphora, nose obstructions and epistaxis, especially non-bulbar and

diffuse cases associated with PAM.



I ntroduction:

Conjunctival melanoma, with an incidence of 0.02 to 0.08/100 000/year *, isarare tumor
of the ocular surface with a survival of 62-78% after 10 years >*. Recent reportsindicate
an increasing incidence for conjunctival melanomas in the last decades **°. Conjunctival
melanomas have a better survival than uveal melanomas ’. The main risk factors for local
recurrence in conjunctival melanoma are the nonbulbar localization of the tumor and the
absence of adjuvant treatment (cryo- or brachytherapy) of the primary tumor **%. Local
brachytherapy can be performed with Strontium90 °, lodine125 *° or Ruthenium106 **
plagues on the bulbar conjunctiva, and Iridium192 irradiation on the tarsal conjunctiva
and in the caruncle *2. In addition, Mitomycin C can be used to treat extended areas of the
premalignant PAM *3. Some authors have reported that up to five percent of conjunctival

melanomas recur to the ipsilateral nose or nasolacrimal sinuses .

Patients and methods:

Of 210 patients with conjunctival melanoma in the Netherlands between 1978 and 2008
(inclusion criteria as previously described 2, including all reported conjunctival
melanomas in The Netherlands), 6 patients developed an extension in the lacrimal
ddrainage system %*°. Complete clinical and follow-up data for these patients were found
through the Leiden Oncology Registry, the different charts of hospitals and pathology
laboratories. On the basis of patient charts, clinical photographs and histopathologic
speciments, patients were identified with primary and recurrent conjunctival melanomato
the nasolacrimal system, nose and adjacent sinuses.

The study was approved by the ingtitutional review board.



Results

The prevalence of invasive melanoma recurrence in the nasolacrimal system and the nose
was 3+ 2.25% (mean + 95% CI) in our series of 210 patients. Extension to the nose was
not present at the time of treatment of the primary tumor in any of the six presentated
patients. The follow-up period between first pathology-confirmed diagnosis of the
primary tumor and nasolacrimal extension was 73 months; within this period, halve of the
patients had two recurrences, the other three recurrences in other locations on the eye.
Two patients died of metastatic disease six and ten months after the diagnosis and
treatment of the nasolacrimal recurrence. One patient had a survival of 17 years. Two
patients had only an extension to the nasolacrimal duct, the four others had also a
melanoma in the nose. In two patients there was also a recurrence in the lacrimal
canaliculi. The mean age at diagnosis of the primary tumor was 61 years (Table 1). Short
case histories for each patient follow. To investigate whether patients with a conjunctival
melanoma and PAM with or without nascolacrimal recurrence had a different prognosis,
aKaplan Meer analysis was performed: There was no significant difference in survival

between these two groups (P=0.811).

Patient 1

At 30 years old, thisfemale patient devel oped atemporal limbal tumor surrounded with
fields of PAM on the right eye. The following year, the tumor was excised with
pathological confirmation of a malignant melanoma. Two years later a recurrence was

excised (pathology confirmed the diagnosis of melanoma) in the lower bulbar



conjunctiva, and one year later again alimbal tumor was seen and excised at the same
area, that proved to be a junctional nevus and PAM. In the following years PAM was
seen on the lower tarsal conjunctiva. Twelve years after the primary tumor, the patient
complained of recurrent epistaxis for three months. Under the right conchainferior, a
necrotic mass was found, pathologically proven to be a malignant melanoma. A resection
including the right part of the palate and the lateral nose wall was performed by an ENT
specialist. Now 17 years later, the patient still has no recurrence or metastases.

Patient 2

A 74 year old lady was referred with a red left eye and was six months previoudly treated
for three bulbar scarcely pigmented lesions that proved to be amelanotic melanoma on
pathology. At the time of referral the patient had a grey tumor and melanosis in the lower
fornix which was excised. Four years later the patient developed a bleeding tumor from
under the upper eyelid. After excision with amnion transplantation, Iridium-192
irradiation (60Gy) was given. Twenty-nine months later, the patient complained of
recurrent nose obstructions and nose bleedings; atumor was diagnosed under the left
middle and lower concha. Radical excision of the nose and left sinus was performed and
external irradiation. Six years later the patient is ill alive, without recurrence.

Patient 3

A 60 year old female patient presented with a conjunctival tumor at the temporal limbus
that was excised and proved to be a malignant melanoma. A year later arecurrence at the
same localization surrounded by PAM was excised and treated with cryotherapy
(Figurel.l). Eleven months later the patient returned with recurrent epistaxis, and atumor

in the left nose, sinus maxillaris, orbit and fossa pterygopalatina was found. Due to the



extent of the lesion, curative excision was impossible and a palliative external irradiation
was given. Two months later the patient devel oped distal metastases and she died eight
months later.

Patient 4

A 70 yearold female patient was referred after incomplete excision of a conjunctival
melanoma of the tarsal conjunctiva of the upper eyelid, with a pigmented tumor on the
skin of the nose. Four years earlier alarge bulbar and upper fornix melanoma with PAM
was excised with adjunctive Ruthenium brachytherapy of the temporal conjunctiva. The
new tumor was re-excised from the tarsal conjunctivaand irradiated afterwards with
Iridium-192 needles in the upper eyelid (60 Gy). MRI showed no orbital extension. One
year later the tumor recurred in the canaliculi with extension to the lacrimal sac (Figure
1.2), and awide orbital exenteration was performed. Seven years later the patient is still
alive, without recurrences.

Patient 5

A 57 year old female patient was referred to the ocular oncology clinic with melanosisin
the temporal canthus and a pigmented lesion in the upper bulbar and tarsal conjunctiva of
theright eye. Twenty six years earlier a conjunctival nevus was excised (Figurel.3). The
pathology specimens confirmed a junction nevus and mild primary acquired melanosis
(PAM) at that time; the report contained a warning of possible recurrence or development
of conjunctival melanoma. Reevaluation of the original specimens confirmed the
presence of atypical conjunctival nevus and PAM with atypia.

MRI showed no ingrowth in the orbit, but due to the extension of the conjunctival lesions

into the upper eyelid and the outer canthus an anterior exenteration was done in another



major oncological eye center with sparing of the optic nerve and extraocular muscles, the
lacrimal sac and the N V,2 (Figurel.4). Externa irradiation (50 Gray in 25 fractions) of
the orbit was performed.

Six years later the patient complained of irritation on the nasal side of the orbital cavity
and nose eczema. MRI and CT showed amass in the area of the nasolacrimal duct
located within the irradiated area; differentiation between scar-tissue and melanoma was
impossible. Fine needle biopsy showed malignant melanoma cells. Wide excision of the
tumor was performed by the ENT specialist and orbital surgeon. Figure 1.5 shows
melanoma in the lacrimal sac. A reconstruction with a vascularised skin transplant graft
from the forehead was performed to close the nasal orbital defect. As the recurrent tumor
was in thefield of the firgt irradiation, no adjuvant irradiation was given. More than three
years later there is no recurrence.

Patient 6

A 79 year old male patient was referred with a pigmented conjunctival lesion in the
medial tarsal fornix, caruncle, and skin of the right eye. Radical excision with removal of
the caruncle, lacrimal sac and nasolacrimal duct was performed and pathology confirmed
the diagnosis of melanoma and extensive PAM. Three Iridium-192 needles were used in
the nasal canthus. Forty months later the patient developed hemorraghic lesions in the
inferior fornix and a swollen eyelid (Figurel.6). Biopsy of the lesions was performed and
pathology mentioned that the borders of the specimen were not tumor-free. The patient
also mentioned at that time recurrent epistaxis, and an MRI was performed. Asthe MRI

showed an extension of the tumor into the orbit and nose, an orbital exenteration with



excision of the medial eyewall and the nasolacrimal duct was performed. Six months later

the patient developed brain metastases and died.

Discussion

Conjunctival melanomais known to have a high percentage of local recurrences,
but the extension to or recurrence in the nasolacrimal system and nose is less known.
Previously, Robertson et al. estimated the incidence of recurrence of conjunctival
melanoma in the nose or nasolacrimal system and paranasal sinuses at five percent, and
this corresponds to our data (6/210 pts) **. The nasal extensions occurred some six years
after the treatment of the primary tumor (range, 35-144 months), with one patient with a
nasal recurrence after more than 12 years. Even anasal tumor 21 years after the primary
tumor has been described *.

A magjor risk factor for recurrence is non-bulbar localization of the tumor; in this
study four of six patients had a non-bulbar component of the primary tumor, and all had
involvement of the fornix at some point before the extension to the nose (Table 1) 2.
Similar findings were found for conjunctival melanomas invading the orbit **. In our
study of 210 patients, 22 patients had a tumor in the caruncle and two of these tumors
developed anasal recurrence. This confirms the poor prognosis and the risks of

11,15

conjunctival melanomas of the caruncle ~~~°, and warrants close follow-up of these

patients.



As soon as anasal recurrence is suspected high resolution imaging techniques like
MRI and CT-scans should be used to location the extension of the new tumour in order to
consider curative live saving treatment like exenteration or wide extension and
radiotherapy. One may consider the removal of the nasolacrimal system when
exenteration is necessary in these patients. Patient 5 shows that an anterior exenteration
without removal of the nasolacrimal sac was not sufficient. But exenteration is not always
necessary as shown by 3 of the 6 patients, that did not undergo an exenteration and are
still alive, without recurrence until the end of the follow-up time.
A melanoma recurrence in the lacrimal drainage system could theoretically be explained
firstly by implantation of melanoma cells breaking loose from the conjunctival melanoma
surface and floating in the tear fluid (patient 1 and 2), secondly by invasion of the
invasive melanoma from the fornix , tarsal conjunctiva or caruncula into the deeper layers
into or around the lacrimal drainage system, occluding the passageway (patient 3, 4 and
6), thirdly a new local melanoma arising in PAM of the drainage system itself (patient 5).
This may be hard to verify on imaging or even on histology (see Figure 5).
The effect of MitomycinC, alocal chemotherapeutic drop widely used in the treatment of
conjunctival PAM, to prevent floating melanoma cells to anchor in the lacrimal drainage
system or treating PAM in the passageway is speculative. Some authors describe
occlusion of the lacrimal punctum during Mitomycin treatment *2 | others (**; Kivela,
personal communication) report no occlusion. Khong and Muecke report 14% of 100
patients treated with MM C of which some needed dilatation and syringing of the

punctum *.



Theoretically, MMC may treat PAM in the nasolacrimal system after instillation in the
conjunctival sac, but has the tendency to occlude the lacrimal puncti. Therefore routinely
little tubes in the lacrimal puncti might prevent occlusion, and permit treatment in the
nasolacrimal sac and duct. MitomycinC does not have arole in the treatment of solid
melanoma.

During the follow-up, two patients died of melanoma metastasis and both were
cases with extensive local invasive disease at the time of nasolacrimal recurrence.
Appropriate local treatment of the nasal extension can also give along survival, whichis
illustrated by one patient who is still alive 17 years after the partial nose excision and
irradiation (patient 1). Besides the fact that involvement of the canthusisarisk factor,
another important factor isthe presence of PAM in all patients described. McNab
previously described a patient with PAM and melanoma involvement of the lacrimal
drainage apparatus and the nose %°. The mechanism seems similar to the hypothesis of
spread of a so-called ‘ corneal melanoma #* where |oose melanoma cells spread from the
conjunctival melanosis to the corneal epithelium and give rise to a corneal melanoma.
Circulating conjunctival melanoma cells have been demonstrated in the tear film of
conjunctival melanoma patients®. Surprisingly, in the group of conjunctival melanoma
patients associated with PAM, there was no difference in survival between patients with
or without nasolacrimal recurrence (Figure 2).

We can learn from this series of patients, that patients especially with non-bulbar
conjunctival melanomas should be advised to contact the ophthalmology department
immediately when nose bleedings and recurrent signs of nose obstruction occur, as

patients normally do not report this spontaneously and this may cause atreatment delay.



Radical treatment proved to be life saving in four of our six patients. As soon asthe
diagnosis of amelanoma recurrence in the lacrimal drainage system or nose are
diagnosed, the absence of local regional and distant metastasis and the extension of the
melanoma should be evaluated carefully. In a multidiscipline approach with orbital

surgeons and ENT-surgeons the operation and possibly irradiation should be carried out.
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Pt Age Sex Primary Tumor Recurrences  PAM  Breslow Time until nasal recurrence Follow-up time Death Epiphora  Epistaxis
1 31 F limbal {temporal quadrant) 3 + MNA 144 198 - +
2 74 F bulbar and lower fornix 2 + 23 83 73 + +
3 58 F limbal (temporal quadrant) 2 + 2.0 46 10 Melanoma - +
4 65 F superior fornix 3 + MA 59 84 + -
5 57 F superior fornix 3 + 3.0 70 35 + -
b 80 M superior fornix 2 + 1.0 35 6 Melanoma - +

Table 1. General characteristics of six patients with a conjunctival melanoma with
nasolacrimal extension. ‘Age’ isthe age of thefirst pathology diagnosis of conjunctival
melanoma. Recurrences include the nasal extension. ‘ Time until nasal recurrence’ isthe
time from thefirst diagnosis until the time of diagnosis of recurrence in the nose (in
months). Follow-up time is the time from the treatment of the nasal recurrence until the

last visit (in months). PAM= primary acquired melanosis. N.A.=not available.



Legend Figure 1: Pandl:

1.

Patient 3. Small bulbar conjunctival melanoma with PAM. Eleven months after
excision of thistumor the patient had a recurrence in the nose.

Patient 4. Recurrence of the conjunctival melanoma at the caruncle.

Patient 5. Conjunctival melanoma recurrence on the upper tarsal conjunctiva.
Patient 5. T2 weighted MRI showing the nasal recurrence of the conjunctival
melanoma (indicated by an arrow). Six years earlier an anterior exenteration was
performed.

Patient 5. Haematoxylin-Eosin staining of a section of the nasolacrimal sac. The
melanoma in the wall of the sac occludes the lumen. The epithelium istotally
replaced by melanoma cells, obstruction the duct. A staining with S100 shows
clearly the delineation.

Patient 6. Recurrence in the nasal canthus.

Figure 2. Kaplan Meier survival curve showing no significant difference in conjunctival

melanoma with primary acquired melanoma patients with (N=6; - - - ) or without

(N=122; —) nasolacrimal recurrence (P=0.811).
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