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Abstract

Background: Mucosal melanoma of the head and neck is a rare malignant tumor associated with a poor
prognosis. Surgery, chemotherapy, radiotherapy, and biotherapy are common strategies for treating mucosal
melanoma of the head and neck. Episcleritis is an idiopathic, immune-mediated disease, and is classified into two
types: simple episcleritis and nodular episcleritis.

Case presentation: In this case report we describe ocular changes involving simple episcleritis in a 65-year-old
Chinese man with mucosal melanoma of the head and neck after treatment with interferon alfa-2b and
radiotherapy. On the third day of interferon alfa-2b treatment, he began to develop simple episcleritis in his left
eye. Moreover, the percentage of CD3+ T cells in lymphocytes from blood was increased after interferon alfa-2b
treatment. After approximately 6 days, the symptoms of eye pain, hyperemia, and edema disappeared gradually.
Then, after radiotherapy was performed three times, he again developed episcleritis in his left eye. The same
symptoms of hyperemia and edema occurred again; CD3+ T cell frequency was also at a higher level. After
approximately a week, all the symptoms disappeared completely. Simple treatment involving topical ofloxacin and
phenylephrine was administered during the two periods of episcleritis.

Conclusion: Episcleritis in this patient might have been due to the treatment with interferon alfa-2b and
radiotherapy, leading to an increase in the level of CD3+ T cells and activation of immune system cells, which
provides the guide for clinical clinicians.
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Background
Mucosal melanoma of the head and neck (MMHN) is a
rare malignant tumor with a poor prognosis [1, 2]. Re-
section with a clear margin is the most important factor
for good local control and better prognosis [3]. However,
radical surgery is not possible in certain cases because
the tumor may be located near important structures.
Effective chemotherapy has not yet been established, and
a common therapeutic strategy has not been clarified
excluding curative surgical resection.

Currently, interferon alfa-2b (IFN-α2b) and radiotherapy
are used to treat patients with MMHN in clinic. Many
studies have reported that IFN-α2b and radiotherapy have
little effect on the melanoma cells themselves, but instead
activate immune-system cells to fight the disease [4, 5].
Episcleritis can occur as an isolated condition confined to
the eye or it can also be associated with an idiopathic,
immune-mediated disease [6]. We report the case of a pa-
tient with MMHN who developed episcleritis after adju-
vant treatment with IFN-α2b and radiotherapy.

Case presentation
A 65-year-old Chinese man was hospitalized in November
2012 for epistaxis since the previous month. Indirect naso-
pharyngoscopy revealed a scarlet mass with a rough surface
in his left nasopharyngeal cavity. A clinical examination
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revealed no lymph node enlargement. He underwent sur-
gery. A pathological examination indicated a mucosal mel-
anoma in his left nasopharyngeal cavity. The results of
computed tomography (CT) and MRI examinations showed
that there was no metastasis to other organs.
This patient was hospitalized again in March 2013 to

undergo adjuvant treatment, including IFN-α2b treatment,
radiotherapy, and chemotherapy. A high dose of IFN-α2b
(20 MIU/m2 per day) was administered for 5 days, then
radiotherapy was performed 14 times (total 28 Gy), followed
by a low dose of temozolomide (75 mg/m2 per day) for
3 weeks.
On the third day of IFN-α2b treatment, our patient

began to develop simple episcleritis in his left eye. He ex-
perienced symptoms of severe eye pain, hyperemia, and
edema on the lateral sclera and conjunctiva of his left eye.
The redness was diffuse, and it covered a pie-shaped area
confined to the outer quadrant (Fig. 1). We performed the
phenylephrine blanching test to diagnose episcleritis. Epi-
scleritis may be differentiated from scleritis by using
phenylephrine eye drops, which cause blanching of the
blood vessels in episcleritis, but not in scleritis. The per-
centage of CD3+ T cells in lymphocytes from blood was
increased after IFN-α2b treatment (Fig. 2). After approxi-
mately 6 days, the symptoms of eye pain, hyperemia, and
edema disappeared gradually. The treatment of IFN-α2b
had been stopped when the symptoms disappeared. After
radiotherapy was performed three times, our patient again
developed episcleritis in his left eye, but it was limited to
the inner quadrant. The same symptoms of hyperemia
and edema occurred again (Fig. 3); CD3+ T cell frequency
was also at a higher level (Fig. 2). After approximately a
week, all the symptoms disappeared completely, and the
treatment with radiology was still on-going. Simple treat-
ment involving topical ofloxacin and phenylephrine was
administered during the two periods of episcleritis.
Whether the occurrence of these two episodes of episcler-
itis is associated with treatment of IFN-α2b and radiother-
apy is of interest and worth studying.
This patient was followed up to detect late metastasis or

recurrence for the first 2 years after surgery and the adju-
vant therapy, and no metastasis or recurrence was found.

Discussion
Melanoma has become one of the most prevalent can-
cers in fair-skinned populations and is now regarded as
the fifth most common cancer in men and the sixth
most common cancer in woman in the USA [7]. The
highest recorded incidence of melanoma worldwide is in
Queensland (Australia) with an annual incidence of 55.8
cases per 100,000 men and 41.1 cases per 100,000
women. Along with the increased incidence rate, there
has been an increase in melanoma-related mortality.
Men are approximately 1.5 times more likely to develop

melanoma than women are [8]. The most common sites of
occurrence of cutaneous melanoma are sex-dependent: the
back for men and the arms and legs for women. The most
important and potentially modifiable environmental risk
factor for developing malignant melanoma is exposure to
ultraviolet rays because of their genotoxic effect [9]. The
most important host risk factors are the number of melano-
cytic nevi, familial history, and genetic susceptibility [8].
Clinical staging is based on the history and a physical exam-
ination that includes the locoregional area and draining
lymph nodes, complete skin examination, histopathologic
microstaging, imaging, and sentinel lymph node biopsy [9].
MMHN is a rare malignant tumor with a poor progno-

sis [1]. It usually arises in the nasal cavity, paranasal
sinuses, and oral cavity [10]. The most common cause of
death is distant metastasis. T stage, neck lymph node
status, and surgical margins are independent prognostic
factors for the overall survival in patients with MMHN
[11]. Multimodality treatment may improve survival [12].
Surgery, chemotherapy, and radiotherapy are common
strategies for treating MMHN, but the control of metasta-
sis is difficult. An accepted therapeutic strategy has not
yet been developed for treating patients with MMHN after
excluding the possibility of curative surgical resection. The
use of immunotherapy remains uncommon for MMHN.
Bartell et al. [13] reported that biochemotherapy for
advanced MMHN should be considered a systemic treat-
ment option for patients with this aggressive malignancy.
Episcleritis is a benign recurring condition; it is a

self-limiting inflammatory disease affecting part of the
eye called the episclera [14]. Episcleritis is classified into

Fig. 1 Photos of simple episcleritis in a patient after treatment with IFN-α2b. Simple episcleritis was visible on the lateral sclera and conjunctiva in the left eye
of a patient with MMHN after treatment with IFN-α2b. The symptoms of severe hyperemia and edema were present in the outer quadrant of the left eye
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two types: simple episcleritis and nodular episcleritis
[14]. Simple episcleritis lesions are flat. Nodular episcler-
itis lesions have raised surface. Jabs et al. [15] suggested
that episcleritis was most often a mild ocular disorder,
unassociated with ocular complications, and that it
responded to topical medications.
No clear conclusions have been drawn as to the etiology of

episcleritis [15]. Episcleritis can occur as an isolated condi-
tion confined to the eye or it can also be associated with an
idiopathic, immune-mediated disease [6]. The diagnosis of
episcleritis is based on the history and a physical examin-
ation. Episcleritis may be differentiated from scleritis by using
phenylephrine or Neo-Synephrine® (phenylephrine) eye
drops, which causes blanching of the blood vessels in epi-
scleritis, but not in scleritis [14]. Treatment is unnecessary in
episcleritis, because episcleritis is a self-limiting condition.

IFNs are low-molecular-weight glycoproteins that possess
antiviral, antiproliferative, pro-apoptotic or anti-apoptotic,
and immunomodulatory properties [16]. We distinguish
between type I IFNs, which include several proteins called
IFN-α and a single protein, IFN-β (which binds to the same
specific receptor), and type II IFN-γ (which binds to mul-
tiple receptors). Type I IFNs stimulate the activity of natural
killer and T cytotoxic cells, and increase the expression of
the major histocompatibility complex class I. In addition,
they stimulate the development of type 1 T helper cells, es-
pecially in humans [16]. IFN-α is mainly produced by plas-
macytoid dendritic cells in response to viral infection [17].
Recent studies have shown that IFN-α, an important

drug used in the treatment of malignant melanoma, has
little effect on the melanoma cells themselves, but instead
activates immune system cells to fight the disease [4, 18].
IFN-α is used to clean up microscopic tumor cells that
may remain in the body following surgery for the disease,
and is the only drug that is currently approved for this
purpose. In our study, the activation of immune system
cells by IFN-α2b treatment appears to have induced the
development of episcleritis, which was associated with an
idiopathic, immune-mediated disease in this patient.
Radiotherapy is an important treatment for cancer. For

a considerable time, it was thought that the main mode of
action of radiotherapy was irreversible damage to tumor
cell DNA, along with some immunosuppressive effects;
however, evidence from recent animal studies suggests
that radiotherapy supports local anti-tumor immune ac-
tivity [5, 19]. There is increasing evidence that radiother-
apy leads to alterations in the tumor microenvironment,
particularly with respect to the immune infiltrate [7, 19].
Gupta et al. [20] found that radiotherapy promotes the ac-
tivation of tumor-specific effector CD8+ T cells via den-
dritic cell. Our patient’s second episode of episcleritis was
closely correlated with the administration of radiotherapy,
which appears to have activated the immune system.

Conclusion
Taken together, these data strongly suggest that the two
episodes of episcleritis in this patient with MMHN are
due to treatment with IFN-α2b and radiotherapy, which

Fig. 3 Photos of simple episcleritis in a patient after treatment with radiotherapy. Simple episcleritis was visible again in the left eye from this patient
with MMHN after treatment with radiotherapy. The symptoms were similar to which were treated with IFN-α2b, but were limited to the inner quadrant

Fig. 2 The percentage of CD3+ T cells before and after treatment with
IFN-α2b and radiotherapy. CD3+ T cell frequency in lymphocytes from
blood of this patient was analyzed by flow cytometry before and after
treatment with IFN-α2b and radiotherapy. IFN-α2b interferon alfa-2b
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increased the level of CD3+ T cells and activated the im-
mune system. However, the molecular mechanism of the
effect of IFN-α2b and radiotherapy on episcleritis is still
unclear, which is why it is necessary to study further in
the future.
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