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MR in Squamous Cell Carcinoma of the Lacrimal Sac

Sandeep R. N. Rahangdale, Mauricio Castillo, and William Shockley
Summary: A case of squamous cell carcinoma arising from the
right lacrimal sac is presented. MR T2-weighted images showed
a mass of low signal intensity in the right medial canthus ex-
tending into the nasolacrimal duct. This led us to postulate a
high-grade malignant neoplasm arising in the lacrimal sac.

Index terms: Carcinoma; Eyes, neoplasms

The lacrimal sac is a membranous structure
that derives embryologically from ectoderm. It
serves as a temporary reservoir for the collec-
tion of tears before transmitting them into the
nasolacrimal duct and ultimately into the nose.
The normal lacrimal sac is a small structure (11
3 2 3 4 mm [length 3 depth 3 width]) (1) and,
therefore, not commonly seen by either com-
puted tomography or magnetic resonance
(MR). It lies in the lacrimal fossa, and posteriorly
it is separated from the orbit by the orbital sep-
tum (periosteum and check ligament of the me-
dial rectus). The lacrimal sac may be involved
by inflammatory (or infectious) processes that
give origin to acute or chronic dacryocystitis.
Malignant neoplasms, which occasionally arise
in the lacrimal sac, include squamous cell car-
cinoma, adenoid cystic carcinoma, adenocarci-
noma, and mucoepidermoid carcinoma (2–7).
The lacrimal sac may also be involved second-
arily by tumors arising in skin, eyelids, parana-
sal sinuses, and metastases. A high index of
clinical suspicion is needed to make the correct
diagnosis. In the majority of cases the initial
diagnosis is dacryocystitis, only to find later
underlying malignancy. We present the MR im-
aging features in a case of squamous cell car-
cinoma of the lacrimal sac.

Case Report
A 48-year-old man presented with a painless mass in

the right medial orbital canthus that had increased gradu-
ally in size over a 5-month period. Initially, the patient
consulted an outside physician, who made the diagnosis of
dacryocystitis and prescribed short-term antibiotics with
minimal relief. Physical examination revealed a 1.5-cm
mass in the right medial canthus. The overlying skin was
erythematous, and the patient had pain referable to the
ipsilateral inferior orbital rim and maxilla. MR imaging was
performed and showed a well-defined preseptal mass in
the right medial orbit that extended to the anterior ethmoid
air cells on the same side. The mass extended into the
proximal nasolacrimal duct. On T1-weighted images, the
lesion was isointense to normal brain and enhanced mod-
erately and inhomogeneously after contrast administration
(Fig 1A–C). On proton density–weighted images, the tu-
mor was isointense to normal muscle, but on T2-weighted
sequences, it was of low signal intensity (Fig 1D and E).
Open biopsy revealed moderately differentiated squamous
cell carcinoma, and the patient received 50 Gy to the right
orbit followed by orbital exenteration, lateral rhinostomy,
and a radical right maxillectomy. A 2-year follow-up
showed the patient to be free of disease.

Discussion

Squamous cell carcinoma of the lacrimal sac
is rare, with a few cases reported in the literature
(2–8). In two large series, 14% of all lacrimal
sac tumors were squamous cell carcinomas (3,
4). Squamous cell carcinoma of the lacrimal
sac occurs with equal frequency in both sexes
and peaks during the fifth decade of life. The
majority of patients present with nonspecific
signs and symptoms that include a palpable
mass in the medial orbital canthus and epiphora
(abnormal overflow of tears). However, patients
may also have chronic dacryocystitis that irri-
gates freely, regurgitation of blood-stained
tears, or epistaxis. These symptoms should
raise the possibility of underlying malignancy.
The paranasal sinuses should be examined, be-
cause carcinomas from the maxilloethmoid
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Fig 1. A, Right parasagittal T1-
weighted image (500/15/2 [repetition
time/echo time/excitations]) before con-
trast administration shows the lesion (t) in
the right medial orbit to be isointense with
brain. Benign secretions fill the right max-
illary sinus (s).

B, Axial postcontrast T1-weighted im-
age (500/15/2) shows the tumor (t) to
enhance inhomogeneously. There is ex-
tension into the right anterior ethomoid air
cells but no extension posterior to the or-
bital septum (arrowhead).

C, Coronal T1-weighted image (500/
15/2) after contrast administration shows
the heterogeneously enhancing mass (t)
in the medial right orbit. The eye is slightly
displaced laterally by the tumor. Note ex-
tension of the tumor into the proximal as-
pect of the nasolacrimal duct (arrow-
heads). Benign inflammatory changes
(surgically proved) are present in the right
maxillary sinus.

D, Axial proton density–weighted image (2600/25/1) shows the tumor (t) to be of intermediate signal intensity similar to white matter.
E, Axial T2-weighted image (2500/90/1) at the same level as D shows that the mass (t) is of low signal intensity and clearly separable

from the benign secretions in the ipsilateral middle and posterior ethmoid air cells.
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complex may also present as medial canthus
masses.
Squamous cell carcinoma of the lacrimal sac

spreads mainly by direct invasion of the orbit,
paranasal sinuses, and cranium. Metastases to
lymph nodes are late occurrences and generally
involve the preauricular, submandibular, jugu-
lodigastric, and cervical nodes. If the tumor is
localized to the orbit at diagnosis, complete sur-
gical excision before and/or after radiation ther-
apy offers the best chance for survival.
In adults, the differential diagnoses of masses

occurring in the medial orbital canthus include
mainly inflammatory lesions and tumors (9).
Dacryocystitis (dilatation and inflammation of
the lacrimal apparatus) is usually accompanied
by signs of periorbital inflammation (9). Pseudo-
tumor may occasionally present as a painful
and isolated mass in the medial canthus. Char-
acteristically, pseudotumor is of low signal in-
tensity on T2-weighted MR images (true inflam-
mation is of high signal intensity on long-
repetition-time/long-echo-time sequences) (9).
Anterior ethmoidal mucoceles may also present
as medial canthus lesions. MR or computed to-
mography readily discloses the site of origin,



benign bone expansion, and a rim of enhancing
mucosa, all of which suggest a benign process.
Sarcoidosis involving the lacrimal sac is rare
and is clinically and radiographically indistin-
guishable from other lesions (9). The most
common primary tumors of the lacrimal sac
include squamous cell, transitional, and muco-
epidermoid carcinomas. Melanoma, lym-
phoma, and various metastases have also been
reported (9). Primary tumors of the sinonasal
cavities may also occasionally present initially
as masses in the medial canthi.
In cases of lacrimal sac tumors, plain films

may show bone erosion of the lacrimal fossa
and/or calcifications. However, in most cases
plain films are normal. On dacryocystography,
complete occlusion and/or presence of an irreg-
ular intraluminal mass suggests a neoplasm.
On computed tomography, most neoplasms
are solid, whereas abscesses may show cen-
tral low density and adjacent inflammatory
changes. Computed tomography also demon-
strates bone erosion (9). MR imaging may be
used to detect subtle bone marrow invasion
caused by lesions extending well beyond the
confines of the medial canthus, to distinguish
the lesion from adjacent retained secretions,
and to assess intracranial or perineural tumor
extension.
In our case, the initial clinical diagnosis was

dacryocystitis. As is typical in patients with ma-
lignancies of the lacrimal sac, antibiotic treat-
ment resulted in only minimal improvement.
MR imaging showed a lesion in the medial can-
thus of the right orbit. The exact site of origin of
the tumor was suggested based on the ex-
tension of the lesion into the proximal nasolac-
rimal duct (Fig 1C). Despite enhancement after
contrast administration, T2-weighted images
showed that the lesion was of relatively low
signal intensity (Fig 1B–E). The absence of pain
made the possibility of orbital pseudotumor less
likely. Low signal intensity on T2-weighted se-
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quences, as seen in our case, may also be seen
with orbital lymphomas or pseudotumors (9).
Some high-grade malignancies arising from
other glands, particularly the parotid gland,
may also show low signal intensity on long-
repetition-time/long-echo-time sequences (10).
In the parotid gland, this low signal intensity on
T2-weighted images is thought to reflect the
high mitotic ratio and the high nuclear-to-cyto-
plasm ratios found in high-grade malignant
neoplasms (10).
In summary, MR not only delineated the exact

origin of the lacrimal sac tumor, but also sug-
gested malignancy based on its low signal in-
tensity on T2-weighted images.
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