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Case Report

Value of *¥F-FDG-PET/CT in ocular sebaceous
adenocarcinoma: a case report and literature review
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Abstract: Ocular sebaceous adenocarcinoma is a rare malignant tumor. We report an unusual case of orbital se-
baceous adenocarcinoma in a 48-year-old woman. The patient underwent F-18 2-fluoro-2-deoxy-glucose positron
emission tomography/computed tomography (*8F-FDG-PET/CT) to determine the initial clinical stage. *F-FDG-PET/
CT showed strong uptake in the orbital lesion, but neither regional lymphatic nor distant metastases were seen.
BF-FDG-PET/CT plays a role in the diagnosis, staging, restaging, and follow-up of ocular sebaceous carcinoma,
although its application has some limitations in other primary and ocular malignancies due to the rarity of ocular

sebaceous carcinoma.
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Introduction

18F-FDG-PET/CT is a useful technique in diagno-
sis, staging, restaging, and assessment of
treatment and follow-up of many malignancies,
including lymphoma, head and neck cancer,
lung cancer, and colorectal carcinoma [1-5],
and it is often better than single routine work-
ups, such as magnetic resonance imaging
(MRI) [6] and computed tomography (CT) [7].
PET/CT is also an effective diagnostic work-up
in carcinoma of unknown primary (CUP) [8-10].
However, there are few reports about the use of
PET/CT in the field of ophthalmic neoplasms
[11-13]. PET/CT is used mainly for detecting
ocular lymphoma, melanoma, and metastatic
carcinoma [14-17]. To the best of our knowl-
edge, there are only two previous reports on
the use of PET/CT in ocular sebaceous cell car-
cinoma [12, 18].

Here, we report an additional case of ocular
sebaceous adenocarcinoma detected by PET/
CT. We also review the English-language litera-
ture pertaining to the use of 8F-FDG-PET/CT in
ophthalmic neoplasms.

Case report

A 48-year-old female presented with exophthal-
mos of the left eye for half a year and was
admitted to the ophthalmology department of
our hospital in October 2014. She also had
epiphora (watery eye) and occasional diplopia.
Since onset, she was free of other symptoms,
except for the gradually progressive lump in the
left orbit accompanied by pain. Her visual acu-
ity was 20/20 right eye (RE) and 20/25 left eye
(LE). The irregular and hard mass was located
at the left outer canthus extending into the left
orbit. The left eye was displaced anteromedial-
ly. No preauricular or cervical lymph nodes were
palpable. Laboratory examination showed that
the level of the tumor marker carcinoembryonic
antigen was 8.4 ng/ml. AMRI T1 image showed
an abnormal signal outside the left orbital
extraconal orbital compartment, with an ob-
scure boundary, and involvement of the eyelid
(Figure 1). Computed tomography (CT) showed
an irregular mass in the left orbit involving the
left superior rectus, external rectus, and inferior
obligue muscle and medial rectus muscle
(Figure 2). Subsequently, the patient underwent
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Figure 1. MRI showed a mass in the left orbit. On a T1-
weighted image, there was a hypointense signal out-
side the left orbital extraconal orbital compartment,
with an obscure boundary. The eyelid was involved (A).
Isointensity in T2-weighted images (B), with marked
enhancement following gadolinium-DTPA administra-
tion (C).

Figure 2. CT showed an irregular mass in the left orbit involving the left superior rectus, external rectus, and inferior
oblique and medial rectus muscles (A). (B) Contrast-enhanced imaging showed that the tumor was enhanced mark-
edly.
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Figure 3. 8F-FDG-PET/CT showed a lesion in the left orbit. A: Coronal PET images showed increased intensity in
the left orbit. The maximum calculated standardized uptake value (SUV__ ) of the lesion was approximately 3.1. B:
Coronal CT images showed a soft tissue mass with irregular contours in the left orbit. The lesion extended along
the lateral side of the eyeball. The superior rectus, lateral rectus, internal rectus, and inferior oblique muscle of
the eyeball were involved, but the circumambient bone was not broken. C: The combination PET/CT image showed

increased uptake of 8F-FDG in the left orbit.

Figure 4. Postoperative pathologic results of the sur-
gical specimens. The lesions are arranged in nests,
and abundant and eosinophilic cytoplasm, with large
nuclei and mitoses, an obvious nucleolus, and cell
nests of acne, can be seen in the necrosis (H&E,
original magnification x40).

a combined *®F-FDG-PET/CT whole-body scan.
PET/CT showed a soft tissue mass with irregu-
lar contours in the left orbit with high signal; the
maximum calculated standardized uptake
value (SUV,__ ) of the lesion was approximately
3.1. The lesion extended along the lateral side
of the eyeball; the superior rectus, lateral rec-
tus, internal rectus, and inferior oblique muscle
of the eyeball were involved, but the circumam-
bient bone was not broken (Figure 3). The
patient was hospitalized for further treatment.
An incisional biopsy revealed a poorly differen-
tiated adenocarcinoma of sebaceous gland ori-
gin. An exenteration was performed to remove
the left globe, eyelids, and anterior orbit.
Postoperative pathological results demonstrat-
ed a poorly differentiated adenocarcinoma and
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tumor invasion of the eyeball, nerve, muscle,
and lacrimal gland (Figure 4).

The patient’s postoperative course was unre-
markable, and she received postoperative
radiotherapy (50 Gy). At the 1-year follow-up,
her exenteration revealed well-healed inci-
sions, with no signs of recurrence or distant
metastasis.

Discussion

Sebaceous carcinoma accounts for approxi-
mately 0.2~4.6% of all malignant neoplastic
cutaneous lesions [19]. Ocular sebaceous ade-
nocarcinoma accounts for 0.6-10.2% of all
eyelid malignancies [20, 21]. The entity is easily
misdiagnosed. Ocular sebaceous carcinoma
may present as a nodular mass or diffuse thick-
ening of the eyelids, and it always involves adja-
cent structures including the caruncle and bul-
bar conjunctiva [20]. In the present case, the
tumor invaded the eyeball, nerve, muscle, and
lacrimal gland. In some cases, ocular seba-
ceous carcinomas are multicentric [20, 22].
Some patients also have a history of multiple
sebaceous neoplasms, called Muir-Torre syn-
drome [20].

There are some limitations to the routine work-
up for detecting recurrent cases, multicentric
lesions, and multiple sebaceous neoplasms
[18]. PET/CT may play a role in the diagnosis,
detecting the recurrent or multicentric lesions
of ocular sebaceous carcinoma [12, 18]. There
have been only two previous reports of the use
of PET/CT in ocular sebaceous cell carcinoma
[12, 18]. Krishna et al reported that *®F-FDG-
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PET/CT was used to stage two cases of ocular
sebaceous cell carcinoma successfully and
helped direct the treatment to preserve two
eyes and vision in both patients [12]. Sahai et
al found that 8F-FDG-PET/CT may accurately
detect local recurrence and nodal metastasis
[18]. In extraocular sebaceous carcinomas,
18F-FDG-PET/CT also accurately predicted
nodal status and precisely determined the ini-
tial stage of a sebaceous carcinoma originating
in the parotid gland [23]. To our knowledge, this
is the third report on the detection of primary
ocular sebaceous carcinoma by ‘8F-FDG-PET/
CT. In the present case, ‘8 F-FDG-PET/CT accu-
rately detected that the tumor extended along
the lateral side of the eyeball, and that the
superior rectus, lateral rectus, internal rectus,
and inferior oblique muscle of the eyeball were
involved, but the circumambient bone was not
broken. In previous reports of ocular sebaceous
carcinoma, the SUV__ values were 2.8 [12] and
3.1 [18], respectively. In the present case, the
SUv__ was 3.1. These values of SUV__ in pri-
mary ocular sebaceous carcinoma appear to
be lower than that in sebaceous carcinoma of
the parotid gland (SUV__=16.9). In other pri-
mary ocular and orbital tumors, no standard
cutoff value for SUV__ has been found to dif-
ferentiate benign from malignant lesions suc-
cessfully [24]. However, the FDG metabolic
activity of primary ocular melanoma is relatively
high, and previous studies used SUV__ values
of 2.5 [25] or 4 [26] as the cutoff for differenti-
ating melanoma from benign lesions. Recently,
Papastefanou et al found that a SUV__ >4 in
primary uveal melanoma might be more helpful
in identifying monosomy 3 and gain of chromo-
some 8 tumors [27].

Local recurrence, lymph metastasis, and dis-
tant metastasis may be observed in ocular
sebaceous carcinoma after treatment [18, 20,
28]. 8F-FDG-PET/CT may be a useful follow-up
workup test for ocular sebaceous carcinoma.
As mentioned above, Sahai et al found that
18F-FDG-PET/CT accurately detected preauricu-
lar nodal metastasis with the third local recur-
rence [18]. The patient received wide local exci-
sion of the primary site and ipsilateral extended
modified neck region Ill dissection with total
parotidectomy and postoperative adjuvant
radiotherapy (45 Gy in 25 fractions). However,
the patient experienced another recurrence
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and underwent right exenteration with tempo-
ralis flap reconstruction and postoperative
adjuvant reirradiation (30 Gy in 15 fractions).
The patent survived more than 9 years after the
initial diagnosis [18]. Baek et al used 8F-FDG-
PET/CT to evaluate lymph node metastasis in
15 cases of periobital malignancies, 5 of which
were sebaceous carcinomas of the eyelid. Over
a follow-up period of 11-240 months, they
detected regional lymph node metastasis in 4
cases of five sebaceous carcinomas, including
2 cases in the intra-parotid lymph nodes and 2
cases in the intra-parotid, peri-parotid, and
upper jugular cervical lymph nodes. There were
no metastases in 5 cases, as detected by
8F-FDG-PET/CT. The value of SUV__ ranged
from 2.2 to 8.1 (mean 5.3) for these five seba-
ceous carcinomas. The authors suggested that
an SUV of 2.0 in the lymph nodes is an appro-
priate cut-off value to determine the presence
of metastasis. According to these findings, an
accurate surgical plan was devised in two
patients, and the extent of surgery was changed
in another two other patients. These five
patients survived without any evidence of dis-
ease for 50, 20, 10, 3, and 8 months, respec-
tively, after the last treatment. In this study,
they found that in all 15 cases of periobital
malignancy, *F-FDG-PET/CT had a sensitivity
of 100%, while CT had a sensitivity of 57% for
nodal metastasis in level-by-level analysis.
18F-FDG-PET/CT had a specificity of 97%, a pos-
itive predictive value of 93%, a negative predic-
tive value of 100%, and a diagnostic accuracy
of 98%, while the CT values for these same
parameters were 97%, 89%, 82%, and 84%,
respectively. *8F-FDG-PET/CT correctly predict-
ed N staging with an accuracy of 100%, while
CT was only 83% accurate with regard to the
impact on patient care and the extent of sur-
gery for regional lymph nodes. Treatment deci-
sions were modified by *¥F-FDG-PET/CT in 39%
of patients, and thus it was concluded that
18F-FDG-PET/CT provides useful information on
the management of regional lymph node
metastases in patients with periorbital malig-
nancies [28].

Although 8F-FDG-PET/CT plays a role in the
diagnosis, staging, restaging, and follow-up of
ocular sebaceous carcinoma, there are some
limitations for its application in other primary
and ocular malignancies due to the rarity of
ocular sebaceous carcinoma. The application
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of PET/CT for orbital disease has been ham-
pered by several technical factors. In an ana-
tomic site of only 30 mm3, the current image
resolution of 5-8 mm may be too cumbersome
to detect very small intraorbital tumors. The
background activity of the nearby cerebral
hemispheres may attract attention away from a
weakly positive orbital signal. Moreover, the
extraocular muscles and lacrimal glands exhib-
it some background FDG uptake, making it
potentially difficult to distinguish normal back-
ground uptake from tumor uptake. In a study of
uveal melanoma, glucose consumption was
heterogeneous [29], even in tumors large
enough to be visualized, and therefore could
not be used reliably to exclude the presence of
viable tumors. This type of imaging may not be
specific for cancer, since *®F-FDG-PET/CT
shows uptake in benign infectious and inflam-
matory lesions and fractures, as well as in foci
of malignancy. Some authors found that
18F-FDG-PET can determine the malignancy of
orbital tumors but cannot distinguish malignant
tumors from inflammatory diseases such as
pseudotumors [11]. Thus, care must be taken
when evaluating orbital lesions using *¥F-FDG-
PET/CT.

Conclusion

18F-FDG-PET/CT plays a role in the diagnosis,
staging, restaging, and follow-up of ocular
sebaceous carcinoma, although its application
has some limitations in other primary and ocu-
lar malignancies due to the rarity of ocular
sebaceous carcinoma.
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