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Summary: The authors report their experience with an infant 

presenting with an infected nasolacrimal duct mucocele, em
phasizing correlation of clinical, CT, and surgical findings. CT 
is the imaging modality of choice to demonstrate the triad of 1) 
a cystic medial canthal mass, 2) dilatation of the nasolacrimal 
duct, and 3) a submucosal nasal cavity mass; findings which 

are diagnostic of this entity. A brief review of the relevant 
embryology is also presented. 
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A congenital mucocele of the nasolacrimal duct 
is an uncommon lesion which results from mal
development of the nasolacrimal drainage system 
(1-5). Complications of this condition can include 
epiphora, dacryocystitis, cellulitis, sepsis, and res
piratory distress (2). Computed tomography (CT) 
has been shown to play an important role in the 
diagnosis of this entity ( 1 ). 

Case Report 

At birth, a full-term wh ite boy , born after an unremark
able pregnancy, was noted to have a purple swelling several 
millimeters in size just below the medial canthus of the left 
eye (Fig. 1A). Over the next few days, it became red and 
exuded yellow pus externally from the puncta at the medial 
aspect of the left eye. In addition, similar drainage was seen 
in the posterior left nasal cavity. A submucosal mass in the 
left lateral nasal wall , bulging medially into the nasal cavity , 
was noted. Physical and neurologic examinations were 
otherwise normal. There was no evidence of respiratory 
distress, and there were no systemic signs of infection. 
Differential diagnostic considerations at this time included 
encephalocele, dermoid , and nasolacrimal duct mucocele. 

A noncontrast CT scan demonstrated a soft tissue mass 
in the lateral wall of the left nasal cavity (Fig. 1 B). The soft
tissue mass extended inferiorly to the left inferior turbinate 
and extended superiorly in the expected location of the left 
nasolacrimal duc t , where frank enlargement o f the ceph
alad portion of the nasolacrimal duct was seen. A focal 

mass of decreased attenuation was present in the medial 
aspect of the anterior portion of the left orbit; it was 
associated with preseptal soft tissue swelling (Fig. 1 C). The 
observed constellation of findings was considered most 
consistent with a congenital mucocele of the nasolacrimal 
duct. 

At surgery , after dilatation of the upper punctum (Fig. 
2) , a probe was passed along the superior cana liculus 
toward the lacrimal sac. Significant resistance was found 
at the valve of Rosenmuller (Fig. 2) . The probe was even
tually advanced into the lacrimal sac with decompression 
of several milliliters of creamy yellow material. Subse
quently, endoscopic examination of the nasal cavity re
vealed a submucosal mass under the left inferior turbinate; 
it was incised and drained during simultaneous manual 
compression of the lacrimal sac. The mucosa of the mass 
was removed and was followed by successful probing of 
the entire nasolacrimal duct. A stenosis was identified at 
the valve of Hasner (Fig. 2), which after removal of addi
tional mucosa was rendered probe patent. One day follow
ing surgery , there was both significant improvement of the 
medial canthal swelling and marked diminution in the size 
of the nasal cavity submucosal mass. There was complete 
resolution of both abnormalities at the 4-week follow-up 
examination. 

Discussion 

Embryologically , the nasolacrimal duct is de
rived from a linear thickening of ectoderm in the 
nasooptic fissure (6 , 7). This bud of tissue sinks 
into the mesenchyme and detaches itself from 
the surface ectoderm with formation of an epi
thelial cord. At approximately 14 weeks gesta
tion , this ectodermal cord canalizes. Although 
some authors believe this process occurs seg
mentally, beginning at the ocular (proximal) end 
of the cord with progression caudally, others 
argue that the process begins in the middle of the 
cord and moves both proximally and distally. 
There is consensus that the distal portion of the 
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Fig . 1. Newborn with infection of congenital lacrimal duct mucocele. 

A , Swelling below the medial canthus of the left eye (arrow) . Rhinoscopy demonstrated a submucosa l mass bulging into the nasal 
cav1ty below the left inferior turbinate. Ax ial CT scans demonstrated the nasal cavity submucosal mass (M) (B) ex tending to the reg ion 
of the medial canthus (C). 
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Fig. 2. Normal anatomy of the left nasolacrimal duct drainage 
system. Note the positions of the lacrimal puncta , valve of 
Rosenmuller , nasolacrimal duct, and the valve of Hasner. 

nasolacrimal duct is the last to canalize routinely 
(6, 8, 9). A thin mucous membrane separates the 
distal end of the duct from the inferior meatus, 
which when patent is referred to as the valve of 
Hasner (Fig. 2). 

An imperforate valve of Hasner at birth is a 
common finding , with a frequency ranging from 
6 % to 73% , and with autopsy data from stillborns 
accounting for the observed upper range (6, 10, 
11 ). It is believed that increased intraluminal pres
sure in the duct due to initial respiratory efforts 
and/or crying at birth may cause rupture of the 
membrane, forming the one-way valve of Hasner. 

Rarely, an obstruction at the valve of Hasner 

may coexist with an obstruction at the entrance 
to the lacrimal sac, leading to the formation of a 
closed cystic space. If present at birth without 
associated inflammation of the distended lacrimal 
sac, this lesion is referred to as an amniotocele, 
as it is believed to contain sterile amniotic fluid 
(8). If the cyst is filled with epithelial debris and 
mucous generated by the nasolacrimal system, it 
is termed a mucocele. E ither of these entities 
may become secondarily infected , as in our case. 

Clinically , patients may present at birth or 
during the first few days of life with an asymp
tomatic medial canthal mass, epiphora (excessive 
tearing), dacrocystitis (inflammation of the lacri
mal sac) , periorbital cellulitis, sepsis, or, rarely , 
respiratory distress (2). In our case, the clinical 
findings of a medial canthal mass and a submu
cosal nasal cavity mass made congenital muco
cele of the nasolacrimal duct the most likely 
differential diagnostic consideration. 

CT plays an important role in the diagnosis of 
a nasolacrimal duct mucocele. The triad of a 
cystic medial canthal mass, dilatation of the na
solacrimal duct, and a contiguous submucosal 
nasal cavity mass on CT scan is diagnostic of a 
congenital nasolacrimal duct mucocele (1). CT is 
also helpful in differentiating a congenital naso
lacrimal mucocele from other causes of a medial 
canthal mass in infants; these other cases include 
meningocele, encephalocele, dermoid , dacrocys
titis , and some neoplastic processes (eg, heman
gioma and lymphangioma) . Magnetic resonance 
(MR) imaging may be more useful than CT for 
differentiating a nasolacrimal duct mucocele from 
some of these other conditions, which can pre-



1010 MEYER 

sent as medial canthal masses. MR does not use 
ionizing radiation, is considered less invasive than 
CT, and has superior contrast resolution in com
parison with CT. In addition, the ability to acquire 
images in any plane with MR is particularly useful 
for evaluating for possible encephaloceles in neo
nates. MR scanning was not performed in this 
case, because the combination of CT and clinical 
findings were considered diagnostic of a nasola
crimal duct mucocele. 

The correct identification of these lesions is 
essential in planning appropriate therapy. Though 
manual compression of the lacrimal sac may 
result in decompression of the mucocele, in our 
case, probing the proximal (valve of Rosenmuller) 
and distal (valve of Hasner) nasolacrimal duct, 
combined with resecting the redundant mucosa 
at the valve of Hasner, resulted in a surgical cure 
of the lesion . Nasolacrimal duct probing, with 
relief of both proximal and distal obstructions, 
has been emphasized as the best initial treatment 
of nasolacrimal mucoceles presenting with respi
ratory distress (2). 

In summary, a congenital mucocele of the 
nasolacrimal duct is an uncommon entity in the 
newborn . Effective therapy requires prompt rec
ognition of the entity. CT plays a crucial role in 
diagnosis and differentiation of this entity from 
other conditions, which can present as medial 
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canthal masses. Surgical treatment directed at 
establishing patency of the nasolacrimal duct 
usually results in a complete cure of this disorder. 
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