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Introduction or infected mass. In all cases, surgical excision is indicated

The differential diagnosis for midline nasal masses in-
cludes congenital midline embryologic remnants such as
glioma, encephalocele, and nasal dermoid, as well as other
less common benign masses including epidermoid cyst, he-
mangioma, teratoma, neurofibroma, arteriovenous malfor-
mation, lipoma, and lymphatic or venous malformations.
Congenital midline masses are rare occurring in 1:20,000-
1:40,000 live births.!> Nasal dermoid lesions are the most
common, accounting for the majority of midline congenital
lesions in the midface,’ and are embryologically derived
frontonasal inclusion cysts or tracts. They were first de-
scribed by Cruvelier in 1817. The degree of symptoms
may vary from a small non-bothersome mass to a draining
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through a variety of surgical techniques in order to prevent
local infection.

Epidemiology

Nasal dermoid lesions comprise 1% of dermoid cysts
found throughout the body.” Dermoid cysts are present
at birth, but only 70% are diagnosed before the age of
5 years.® They tend to grow slowly for the first few years
of life. The majority occur sporadically with a reported
male preponderance.” Although they typically occur as iso-
lated anomalies, 5%-41% occur with associated anomalies,
such as aural atresia, developmental delay, hydrocephalus,
branchial arch anomalies, cleft lip and palate, or hemifacial
microsomia.’
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Embryology and presentation

Nasal dermoid lesions usually present as a midline pit,
in the majority of cases, or a nasal mass. They derive
from embryologic structures that persist in the setting of
trapped rests of cells or incomplete fusion planes at the
anterior neuropore. Embryogenesis of the midface occurs
between the 4th and 8th week of gestation. At the end
of this process, the foramen cecum forms a defect in the
anterior skull base at the apex of what becomes the pre-
nasal space, which is a potential space located between the
nasal bones and the nasal and septal cartilages. The pre-
nasal space fuses with the fonticulus frontalis, which is a
fontanelle between the inferior aspect of the frontal bones
and the developing nasal bones. During embryogenesis, a
protrusion of dura extends from the anterior cranial fossa
through the foramen cecum, traversing the prenasal space,
and apposes ectoderm at the site of the future rhinion. This
dural diverticulum extends toward (and contacts) the skin
of the nasal tip.® The frontal and nasal bones fuse and the
dural diverticulum involutes.

Incomplete or failed regression of the dural diverticu-
lum at any point from the nasal tip to the cranium results
in a nasal dermoid cyst, sinus, or tract. The apposition and
irrevocable interdigitation of the dura with the skin may
pull the ectoderm posterosuperiorly, toward the foramen
cecum. In some cases, the ectoderm can extend through
the foramen cecum, resulting in a tract from nasal tip to
dura. Proliferation of the trapped elements produces the
findings typically seen in the lesions, including glands and
hair. Although the nasal dermoid can be extranasal, in-
tranasal, intracranial, or a combination, based on the site
of embryologic arrest or incomplete involution, the most
common location of the lesions is near the superficial nasal
tip. When present, the intracranial communication is clas-
sically through the foramen cecum to the anterior skull
base with extradural adherence to the falx cerebri.

Diagnosis
Clinical findings

Nasal dermoid lesions are present at birth or in early
childhood as a midline nasal mass. Sixty percent are lo-
cated on the lower nasal dorsum resulting in protrusion
and/or widening of the nose.” The lower lateral nasal car-
tilages can be splayed laterally by the mass. Nasal dermoid
lesions are typically midline and may be found at any point
from the columella to the glabella.

Nasal dermoid lesions are firm, noncompressible masses
that do not transilluminate, differentiating them from en-
cephaloceles or gliomas. Additionally, unlike encephalo-
celes, nasal dermoid lesions do not enlarge with crying,
straining, or occlusion of the internal jugular vein. Oc-
clusion of the internal jugular veins resulting in enlarge-
ment of the mass is typical of an encephalocele (positive
Furstenberg test). Dermoid lesions typically end in a sub-

Figure 1  Photograph of patient presenting with nasal dermoid
with a midline pit as well as smaller pits near bilateral medial
canthi. Recent purulent drainage was present from the right sided
medial canthus skin opening. (Color version of figure is available
online.)

cutaneous hair tract with a pit or single hair at the skin
opening. Hair arising from the pit is pathognomic for a
nasal dermoid lesion. If more distal on the nasal dorsum,
such as on the tip or columella, there is typically a single
pit. Lesions more cranial or those with a long tract, may
demonstrate multiple pits along the dorsum or a combina-
tion of a midline pit and small pits at the bilateral medial
canthi (Figure 1). Presentation of nasal dermoids associ-
ated with an infected cyst may lead to purulent discharge.
Resection of the lesions is important, as infectious com-
plications can lead to recurrent abscesses, osteomyelitis,
and potentially meningitis or brain abscess if intracranial
extension is present.

The clinical presentation of nasal dermoids drives con-
temporary surgical decision making, although imaging is
essential for any suspected dermoid prior to operative inter-
vention. Our clinical experience has identified 4 variations
in dermoid presentation:

(1) An isolated pit, with no associated mass, located at
the bony-cartilaginous junction. This is often associated
with a tuft a hair emanating from the pit.

(2) A protrusion at the nasal tip with pit present along
nasal dorsum between the bony cartilaginous junction
and nasal tip.

(3) A midline pit with or without a mass, as well as pits
overlying the lateral nasal bones at the level of the me-
dial canthi.

(4) Any of the above with large intracranial component
(“Dumbbell lesion”).

Imaging
Preoperative imaging is essential to characterize the le-

sion, and more importantly, the presence and degree of
intracranial extension. Computed tomography (CT) and
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Figure 2  Coronal cross sectional CT image demonstrating mid-
line anterior skull base defect in a patient with nasal dermoid cyst
with intracranial extension. (Color version of figure is available
online.)

magnetic resonance imaging (MRI) provide complemen-
tary information. A thin-slice CT scan of the facial skele-
ton with contrast is important to differentiate the dermoid
from the surrounding nasal mucosa and identify bony de-
fects in the anterior skull base (Figure 2). An enlarged
foramen cecum or bifid crista galli are suggestive—but not
specific—for intracranial involvement. Pensler and Bauer
suggested that presence of fibrous tissue connecting the
dermoid cyst to the dura may lead to an enlarged fora-
men cecum or bifid crista galli without true intracranial
involvement.'” If a normal appearing crista galli and fora-
men cecum is identified, intracranial extension can be ruled
out.

Multiplanar, fine-section MRI with gadolinium is help-
ful to depict the soft tissue anatomy and to differentiate
the nonenhancing dermoid from enhancing lesions such
as teratoma and hemangioma. High signal attenuation on
T1-weighted images is suggestive of intracranial extension
(Figure 3). As the age of presentation of patients with nasal
dermoids is quite young, sedation is typically required to
obtain adequate MRI imaging. In our experience, surgi-
cal decision making is presented to the family prior to
obtaining an MRI due to the low probability of signifi-
cant intracranial extension. Operative time is reserved and
the patient is sedated for the imaging study, if no signif-
icant intracranial component is present, surgical resection
is carried out while under the same anesthetic after a brief
discussion with the family, detailing the results of the find-
ings. Preoperative, as well as preimaging, discussions on
possible surgical intervention based on MRI findings, as
well as a presentation of the risk and benefits allows for
more efficient patient care and improved use of resources.

Figure 3  Coronal cross sectional T1-weighted MRI with high
signal attenuation intracranially of a nasal dermoid cyst. (Color
version of figure is available online.)

Further discussion of various surgical techniques and
options is presented below.

In summary, CT and MR are complementary imaging
modalities in the workup and surgical planning for nasal
dermoid lesions.

Pathologic findings

Histologically, nasal dermoids contain ectodermal and
mesodermal, but not endodermal, embryonic elements,
such as hair follicles, sebaceous glands, and apocrine
glands. When present in the cell wall of the cyst, these
findings differentiate it from a simple epidermoid cyst.
Keratin debris is prominent on histopathological analysis
with an absence of glial features that are present in en-
cephaloceles and gliomas.

Surgical approaches and techniques

Open frontal craniotomy

Surgical options for resection of nasal dermoids are
based on location, extent, and presence and/or degree of
intracranial extension. The goal of surgery, regardless of
technique employed, is for complete resection of the cyst
and its tract. If incomplete resection is performed, recur-
rence is nearly certain.'! Traditionally, nasal dermoids were
resected via an open frontal craniotomy using a coronal in-
cision (Figure 4). This technique is still necessary when a
large intracranial portion or dural attachment is present, al-
though this is rare. Craniotomy adds morbidity compared
to endoscopic approaches due to the required brain retrac-
tion and high risk of olfactory nerve damage. If a pit or
prenasal portion is present, a combined approach is nec-
essary to fully resect the lesion and provide the optical
aesthetic outcome. Nonetheless, this technique is usually
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Figure 4 Intraoperative photograph of frontal craniotomy in re-
moval of nasal dermoid cyst with significant intracranial exten-
sion. (Color version of figure is available online.)

sufficient to guarantee adequate resection of extranasal, in-
transal, and intracranial lesions. Disadvantages of the tech-
nique include a large skin incision, alopecia around the in-
cision line, and risks associated with brain retraction and
olfactory nerve damage.

Rhinoplasty and direct excision through nasal
dorsum incision

When a lesion is isolated to the nasal dorsum without
a significant tract or obvious pit, an open rhinoplasty tech-
nique alone can be employed to resect the mass. When a
pit is present, it is typically found at or just below the bony
cartilaginous junction (Figure 5). Since the pit is relatively
high and difficult to access with an isolated open rhino-
plasty approach, and since one must excise the pit anyway,
multiple approaches are usually necessary to completely
resect the lesion. For removal of a nasal tip mass, a mid-
columellar incision is made and the skin is elevated off the
lower lateral cartilages and up until dissection is carried
above the lesion. After ensuring there is no tract leading
up toward the foramen cecum, the mass is resected after
circumferential dissection is completed (Figure 5). When
a pit is present, the mass can be removed either via a
mid-columellar incision, as well as an elliptical incision
surrounding the pit and dissection can be carried out to
circumferentially outside the epithelial matrix to remove
the mass and the pit en bloc. This dissection is performed
using operative loupes or a microscope, as well as fine
instruments, (ie, otomicroscopic ear instruments), such as
duckbills and a McCabe flap knife. The incision for the el-
liptical incision should be oriented in a craniocaudal vector
to allow most acceptable aesthetic outcomes.

In situations in which multiple pits are present, typ-
ically in the region of the lateral nasal bones, elliptical
incisions around the pits are used to resect this compo-
nent (Figure 6). Closure of the incision should be per-
formed in a horizontal fashion using a broken line tech-
nique to prevent tethering of the medial canthi and lid de-
formity. If a tract is present extending toward the skull base

Figure 5 and 6 Intraoperative photographs of nasal dermoid
cyst being excised through a direct elliptical incision in which
the involved skin and cyst are removed en bloc. (Color version
of figure is available online.)

requiring open dissection, osteotomy, or lateral retraction
of the nasal bones is performed to allow for optimal ex-
posure. Patients undergoing resection of nasal dermoids
are typically very young, and thus the nasal bones are in-
completely fused, making separation straightforward. After
resection, the separated nasal bones can be medialized to
their proper position. Splinting is useful to ensure appro-
priate healing.

Endoscopic-assisted rhinoplasty

In situations where a tract extends up to the foramen
cecum, an open rhinoplasty technique is used to resect the
nasal portion (Figure 7). Once the prenasal space is ex-
posed, a narrow rigid endoscope is employed to further
follow the tract up to the foramen cecum with magnifica-
tion (Figure 8). Dissection is carried out until the cyst and
its tract are completely removed. When minimal intracra-
nial extension without intradural involvement is present,
the dermoid can still be removed in this fashion. Often, a
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Figure 7 Intraoperative photograph of rhinoplasty approach to
remove nasal dermoid cyst without significant intracranial in-
volvement. The cyst is located just anterior to lower lateral carti-
lages in the midline and there is a small amount of cyst material
draining from the cyst cavity’s anterior wall. (Color version of
figure is available online.)

Figure 8 Rigid endoscopic image of cyst resection at the skull
base through a rhinoplasty (columellar incision) approach. (Color
version of figure is available online.)

small fibrous stalk extends to the dura. If a cerebrospinal
fluid (CSF) leak is encountered, a small piece of tempo-
ralis fascia can be used to plug the skull base defect. This
alone is typically sufficient to prevent further CSF leak-
age, especially with closure and healing of the potential
prenasal space.

Transnasal

For nasal dermoids with intranasal components with-
out skin involvement, endoscopic techniques can be uti-
lized.”'>!3 Preoperative evaluation of imaging is essential
for identifying the site of skull base involvement. If a CSF
leak is encountered, repair is carried out based on the size
and rate of flow. Options for repair consist of use of au-
tologous or allografts. Blood supply and mucosa for a na-

soseptal flap should be diligently preserved and protected
for use as necessary.

Postoperative management and care

When noncraniotomy techniques are used and when
there is no significant intracranial extension, patients are
able to discharge home with routine wound care. Overnight
admission for appropriate pain control and monitoring is
reasonable for the very young patient. If CSF leak was en-
countered, appropriate monitoring is necessary depending
on the size of the skull base defect. We typically do not use
intranasal splints or packing, but an external nasal splint
can be used to protect the nasal dorsum if the nasal boned
required significant mobilization. In the very young pa-
tient, we typically use absorbable sutures to prevent need
for removal. For patients with a significant mass effect
from the dermoid (ie, a cystic component), it is important
to counsel the family that the protrusion will become a
depression postoperatively. In our experience, we typically
have not placed alloderm or fat to fill the paucity, as the
contour will usually normalize with growth and develop-
ment. Moisturizing ointment can be used on all external
incisions to aid in healing. Patients are typically seen at
1 week postoperation to evaluate healing and remove
any external splints or wound dressings. If complete re-
section is accomplished and the patient remains asymp-
tomatic without signs or symptoms of recurrence, no rou-
tine follow-up is necessary in long term.

Conclusion

Nasal dermoids are rare congenital lesions. The goal of
management is complete resection to prevent further in-
fections or growth is the most cosmetically appealing way
possible. We describe various options for surgical man-
agement based on location and intracranial extension. The
majority of lesions can be addressed without the need for
an open craniotomy using a variety of rhinoplasty and
endoscopic-assisted rhinoplasty surgical approaches.
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