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Abstract

Purpose To review the clinical profiles of

patients having nasopharyngeal carcinoma

(NPC) with orbital invasion, which occurs

more frequently in patients with Chinese and

south-east Asian racial backgrounds.

Although this disease frequently spreads

superiorly to the skull base and intracranium,

it rarely invades the orbit and we wish to

examine some cases in which it has.

Methods In this observational case series, we

examined 406 patients, who were diagnosed

with orbital tumour at Taipei Veterans General

Hospital between January 1974 and December

2001. In all, 13 of the patients (11 males, two

females) were found to have NPC with orbital

invasion. Neuroimaging studies, pathologic

reports, and clinical courses of these 13

patients were then reviewed retrospectively

and survival analysis was carried out using a

Kaplan–Meier estimate.

Results One patient presented with eyelid

tumour and three other patients presented

with proptosis as the initial manifestation

of NPC. The other nine cases, already

diagnosed to have NPC, visited our

department with a variety of ocular symptoms

and signs, such as proptosis, diplopia,

visual impairment, and orbital pain. Palliative

treatment with radiotherapy alone or in

combination with chemotherapy was given

in 12 cases. During the follow-up period

ranging from 4 to 64 months, six patients died,

one was lost during follow-up, and six were

still alive.

Conclusions Although orbital invasion in

NPC is rare, we found a 5-year survival rate of

28% in our patients, indicating that orbital

invasion with NPC confers a particularly poor

prognosis.
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Introduction

Nasopharyngeal carcinoma (NPC) has its

own distinct epidemiological pattern. It occurs

much more frequently in the Chinese and

other south-east Asians, and is most prevalent

in the areas of south China, Hong-Kong,

Taiwan, and south-east Asia.1 In mixed racial

countries such as Singapore, the Chinese

have a much higher rate of NPC than

Malays and Indians.1 In addition, NPC in

different races may have different

manifestations, such as different age

distribution of the tumour.1 Nevertheless,

people in northern China have a relatively

low incidence of the NPC. This distinct pattern

indicates that both genetic and environmental

factors are important in the pathogenesis

of NPC.

In Taiwan, neck mass was the most common

presenting symptom of NPC patients.2 Blood-

tinged sputum and/or rhinorrhoea was the

second most frequent symptom.2 Nasal

symptoms (nasal obstruction, discharge), aural

symptoms (tinnitus, fullness, hearing loss),

headache, and cranial neuropathy were also

noted. Cranial nerve involvement was observed

in 22% of NPC patients at the first examination.2

Cranial neuropathy occurs when the skull base

is invaded by the tumour.

NPC usually arises from the lateral wall

of the nasopharynx, especially around the fossa

of Rosenmuller and the Eustachian cushion.

NPC has a great propensity to spread and

infiltrate into adjacent tissues. It may spread

superiorly to involve the skull base and

intracranium, resulting in cranial nerve

involvement.1 The incidence of skull base and

brain invasion has been reported in some

studies to be 12–31% in NPC patients.3–5 It

may also invade anteriorly to the nasal cavity,

paranasal sinuses, pterygopalatine fossa,

and apex of orbit.1 Direct invasion of the

orbit, however, is relatively rare in NPC

patients. In this series, we report 13 cases of

NPC with orbital invasion, describe the clinical
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findings, and discuss the incidence, symptoms and signs,

treatment, and prognosis in these patients.

Materials and methods

Setting: Taipei Veterans General Hospital and Taichung

Veterans General Hospital.

Patients: We searched the medical records and

computer registry of the Department of Ophthalmology

at Taipei Veterans General Hospital and Taichung

Veterans General Hospital, and then studied the cases of

13 patients diagnosed with NPC with orbital invasion

between January 1974 and December 2001. Those

patients without definite pathologic diagnosis were

excluded. The pathologic diagnoses were made from

orbital and/or nasopharyngeal biopsies (incisional or

needle biopsy). Patients without ophthalmic examination

were also excluded.

Observational procedures: We reviewed the chart records

and imaging studies of these patients. Chart records

included demographic information, ophthalmic

examinations, treatment modalities, and clinical

outcomes. Imaging studies included computed

tomography (CT) and magnetic resonance images (MRI).

Outcome measures: The data were analysed and the

clinical courses of four cases were studied in further

detail. The findings in these four cases are discussed at

length in the ‘Results’ section. Survival analysis was

carried out using a Kaplan–Meier estimate.

Results

A total of 13 patients (11 males, two females) were

included in this study. The ages of the patients ranged

from 32 to 70 years old, with a mean age of 55 years.

Right orbit invasion was noted in five cases, while left

orbit invasion existed in eight cases (Table 1). Proptosis

was the most common symptom in the NPC patients

with orbital invasion. Diplopia, blurred vision, and

orbital pain were frequently found as well (Table 2).

Among the 13 patients, nine had been previously

diagnosed with NPC, and the remaining four cases

presented ocular and/or orbital symptoms as the initial

manifestation of NPC. Of these four patients, all were

males and aged from 32 to 68 years. Interestingly, one

patient presented with eyelid tumour (Case 9) and three

patients presented with proptosis (Cases 3, 7, 11) as the

first manifestations of NPC. When three of the four

patients presented, their vision was better than 6/10. The

32-year-old patient was the youngest patient in this study

and he was followed for 34 months with a vision of 6/10.

The treatment modalities of the patients were varied

(Table 1). In total, 12 patients received radiotherapy

(7000 rad) for NPC, but one patient (Case 5) refused any

further treatment and was subsequently lost during

follow-up. Among the 12 patients receiving radiotherapy,

two patients received radiotherapy alone and the other

10 patients received radiotherapy combined with other

treatment modalities. Five patients received orbitotomy

Table 1 Clinical data of NPC with orbital invasion

Case no. Sex Age Laterality Initial vision Final vision Previous NPC Treatmenta Follow-up (month) Outcome

1 M 64 R 6/10 6/15 Y 1 24 Alive
2 M 54 R 6/7.5 6/10 Y 1þ 3 28 Alive
3 M 32 L 6/10 6/10 N 1þ 3 40 Alive
4 M 68 L 6/60 CF Y 1þ 3 4 Dead
5 F 54 L 6/10 ND Y 5 4 Lost
6 M 47 R 6/12 6/10 Y 1þ 2 64 Dead
7 M 57 L 6/7.5 6/15 N 1þ 3 28 Alive
8 M 56 R NLP NLP Y 1þ 4 18 Alive
9 M 68 L 3/60 CF N 1 6 Dead

10 M 54 L 6/30 6/20 Y 1þ 2 28 Dead
11 M 51 R 6/7.5 6/12 N 1þ 2 24 Alive
12 M 70 L 6/20 6/60 Y 1þ 3 8 Dead
13 F 43 L 6/6 NLP Y 1þ 2 52 Dead

ND: not determined, NLP: no light perception, CF: finger counting.
aTreatment modalities: 1¼ radiotherapy, 2¼ chemotherapy, 3¼ orbitotomy, 4¼ enucleation, 5¼none.

Table 2 Ocular manifestation of orbital NPC (n¼ 13)

Manifestation Cases (%)

Proptosis 12 (92.3%)
Diplopia 9 (69.2%)
Blurred vision 8 (61.5%)
Orbital pain 6 (46.1%)
Opti disc Oedema 2 (15.3%)
Lid mass 1 (7.6%)
Optic atrophy 2(15.3%)
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to remove orbital tumour (partial or total), four received

radiotherapy combined with chemotherapy, and one

received enucleation due to painful useless eye.

During the follow-up period of 4–64 months, the

outcome analysis (Table 1) revealed that six patients died.

As stated previously, Case 5 had been lost to follow-up,

but the remaining six patients were still alive. The 5-year

survival rate in these patients was 28% (Figure 1).

Case reports

Case 6

This 47-year-old male patient complained of nasal

obstruction and paraesthesia over right lip area for about

2 months. He suffered from gradual impairment of vision

in the right eye for 1 month. Physical examination did

not reveal any sign of neck lymphadenopathy.

Neurologic examination found right facial paresis and

paraesthesia. Ophthalmic examination revealed poor

vision in the right eye and his visual acuity was

determined to be finger counting in this eye. Mild

limitation of extraocular movement in all directions was

also found in the right eye, in which the anterior segment

was normal, except for the Marcus-Gunn pupil. Fundus

examination was normal in both eyes. Visual field

revealed a central scotoma in the right eye.

Computerized tomography showed an ill-defined mass

over the nasopharynx and right orbital apex region. The

biopsy report showed epidermoid carcinoma of the

nasopharynx. The patient received chemotherapy and

radiotherapy. After 4 years, the patient was rather well

with the exception of optic atrophy in the right eye with a

vision of finger counting. Unfortunately, the patient died

as a result of an unrelated accident in the 64th month of

the follow-up period.

Case 7

A 57-year-old male patient presented with left eye

proptosis for 6 months. His past history was

unremarkable. Ophthalmic examination revealed mild

proptosis in the left eye. Extraocular movement was full

in both eyes. His vision was 6/7.5 in the left eye. Slit-

lamp examination showed a mild degree of nuclear

sclerosis in both lenses. Fundus examination was normal

in both eyes. A CT scan of the orbit showed a mass at the

inferior orbit and maxillary sinus. Orbitotomy was then

performed to remove the tumour and the pathological

report proved his condition to be NPC. He received

radiotherapy and was followed for 28 months with a

final vision of 6/15.

Case 9

A 68-year-old male presented with a huge left eyelid

mass for more than one year. Vision was 6/120 in the

right eye and finger counting in the left eye. Ophthalmic

examination revealed a protruding mass, about 3.7 cm in

diameter, at the medial canthal region (Figure 2a). The

surface of the tumour was irregular, with ulceration and

whitish discharge. Orbital CT scan showed a large mass

occupying the orbital and nasal cavities, which seems to

Figure 1 Survival analysis of all 13 patients was carried out
with a Kaplan–Meier survival estimate. The 5-year survival rate
was determined to be 28%.

Figure 2 (a, b) A 68-year-old male (Case 9) presented with a huge left eyelid mass (a) for more than 1 year. CT scan showed a huge
mass (b, asterisk) occupying the left nasal cavity and orbital cavity.
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originate from the upper nasal cavity and invade the

medial orbital wall (Figure 2b). The left eye was

compressed and deviated laterally. A biopsy of the left

eyelid mass was performed and it revealed NPC. The

patient then received radiotherapy. Nevertheless, he died

6 months later.

Case 13

This 43-year-old female patient was diagnosed with

undifferentiated NPC at another hospital 2 years prior to

her presentation at our clinic, with initial symptoms of

left mandibular and temporal pain. She came to our

hospital for help and received radiotherapy with the

diagnosis of NPC at the T4N0M0 stage. She developed

left trigeminal pain and limitation of extraocular

movement 1 year after the radiotherapy. Ophthalmic

examination revealed limited extraocular movement of

all directions in the left eye. Vision was 6/6 in both eyes.

An MRI study showed recurrence of NPC over the left

cavernous sinus with intracranial extension. Concurrent

chemotherapy and radiotherapy were given and the

patient seemed to be in stable condition thereafter. After

1 year, a CT scan revealed enlargement of the

pterygopalatine fossa and inferior orbital fissure

(Figure 3a). Tumour recurrence with multiple cranial

neuropathies was also noted 5 months later. Ophthalmic

examination then revealed left eye proptosis with

lagophthalmos and total ophthalmoplegia. Vision was 6/

6.7 in the right eye with no light perception in the left

eye. The pupil was dilated and fixed in the left eye.

Fundus examination showed venous tortuosity and

congestion in the left eye. A CT scan showed a

heterogenous enhancing mass lesion, about 3 cm in

diameter, over the left anterior inferior temporal fossa,

left orbit, and lower temporal lobe (Figure 3b). The

patient continued to receive chemotherapy. However, the

tumour progressed to a large soft-tissue mass, about 7 cm

in size, in the left infratemporal fossa, nasopharynx,

orbit, and skull base. In spite of chemotherapy with a

regimen of cisplatin, ifosfamide, and mitomycin C, the

patient died in the 52nd month of follow-up.

Discussion

NPC is one of the most common cancers in Taiwan. It

ranks as the sixth prevalent cause of malignant tumours

in male Taiwanese subjects.6 NPC with orbital invasion,

however, is rarely reported in the literature, and is found

in a relatively low percentage of patients with orbital

tumour.7–11 In this series, 13 cases were encountered,

which represented 3.2 % of all orbital tumours (primary,

invasive, and metastatic tumours) in patients in the study

period. This percentage is high compared with the

percentages in other published reports, which ranged

from 0 to 3%.7–11 The higher percentage is probably due

to the high prevalence rate of NPC in southern Chinese

regions, with 15–30 per 100 000 males being diagnosed

with the condition per year.1

In Taiwan, NPC patients have usually presented with

neck masses, nasal bleeding, and nasal congestion as the

initial manifestations of the disease.2 Ocular and/or

orbital manifestations of NPC include ocular motility

problems (cranial nerve involvement), blurred vision,

proptosis, orbital pain, and optic disc oedema. In our

study, most cases presented with nasal and/or aural

symptoms prior to ocular or orbital manifestations. Nine

of our patients proved to be NPC victims before the

tumour was found to have invaded the orbit. The period

from initial NPC diagnosis to orbital invasion varied

from 3 to 5 years. The other four cases in our study

presented ocular and/or orbital symptoms as the initial

Figure 3 A 43-year-old female patient (Case 13) was diagnosed to have undifferentiated NPC. (a) CT scan revealed enlargement of
the pterygopalatine fossa and inferior orbital fissure (arrow). (b, 5 months later). CT scan showed a heterogenous enhancing mass
lesion (triangle), about 3 cm in diameter, over the left anterior inferior temporal fossa, left orbit, and lower temporal lobe.
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manifestation of NPC. One patient presented with eyelid

tumour and the remaining three patients presented with

proptosis. Of these four patients, one was relatively

young (32-year-old) compared with the average age of

NPC onset. The remaining three cases were within the

average age range. Although they suffered from orbital

invasion as the initial manifestation, their vision was

relatively good except in one patient (Case 9). This

patient’s vision was severely impaired. In the other nine

patients, severe visual impairment occurred in three

patients (Cases 4, 8, 13), which was mostly due to tumour

compression of the optic nerve. This type of optic

atrophy usually develops in the late stages of the disease

and results in severe visual impairment.

In all, 22% of NPC patients were found to have cranial

nerve involvement at the first examination in

Taiwan.2 Patients with cranial nerve involvement may

show ocular and/or orbital symptoms, such as diplopia,

proptosis, and limitation of extraocular movement.

Again, though, direct invasion of the orbit is rare in

NPC.12 NPC is a highly infiltrative tumour and,

when it does invade the orbit, it may do so via several

routes. The pterygopalatine fossa and inferior orbital

fissure are the most common routes of invasion, followed

by invasion via the paranasal sinuses. The inferior orbital

fissure represents a direct communication between

the orbit and infratemporal fossa. Its most posterior part

also meets the most superior extension of the

pterygopalatine fossa, thus forming direct

communication between the pterygopalatine fossa and

the apex of the orbit. NPC involving the pterygopalatine

fossa and infratemporal fossa may thus infiltrate directly

into the orbit through the inferior orbital fissure.12 On the

other hand, tumours in the ethmoid and/or sphenoid

sinuses may erode the lamina papyracia to reach the

medial orbit and retrobulbar region. The route from

ethmoid/sphenoid sinuses was the second most

common pathway of orbital invasion.12 On rare

occasions, NPC involving the maxillary sinus may

invade the inferior orbit via the floor of the orbit. As the

lamina papyracia and the orbital floor are thin, they are

relatively weak barriers for protecting against tumour

infiltration.

Radiotherapy is the treatment of choice for NPC and

its regional nodal metastasis.1 Chemotherapy was used

to supplement radiotherapy for advanced nodal

metastasis as well as to treat visceral metastases.1 Surgery

plays a minor role in the treatment of NPC. Sometimes,

however, those radioresistant nodes need to be removed

by radical neck dissection. Diagnostic biopsy of the

tumour is usually performed via fibreoptic scopes. This

type of surgical biopsy or excision of the orbital tumour

was performed in five patients in this study. The purpose

of surgical intervention in the orbit was primarily for

diagnosis. Radiotherapy is still the mainstay of treatment

in NPC patients with orbital invasion.

In this series, nine cases were followed more than 1

year. Among a total of 13 patients, the 5-year survival

rate was 28%. The results of treatment in this series were

fair to good and it is encouraging that radiotherapy was

effective even in NPC patients with orbital invasion. In

the previous literature, Heng et al13 reported 18 cases of

orbital involvement in a Singapore study of 677

nondisseminated NPC patients. The 5-year survival rate

of stage IVA (T4, N0, N1, N2, M0; T4 is tumour with

intracranial extension and/or involvement of cranial

nerves, infratemporal fossa, hypopharynx, or orbit) was

35% in that study. Orbital involvement confers a

particularly bad prognosis in their analysis.13 Au et al.14

described a 5-year survival rate of 30% in stage IV

patients in a retrospective review of 1294 consecutive

nonmetastatic NPC patients.14 They found that for stage

T4 NPC, intracranial extension/cranial nerve palsy and

orbital involvement carried a more sinister prognosis

relative to those with infratemporal fossa or

hypopharynx involvement alone14 Thus, with our 5-year

survival rate of 28%, the results of the current study

confirm that orbital involvement confers a bad prognosis

in NPC patients.
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