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BACKGROUND AND PURPOSE: Occasionally, diving ranulas may attain large dimensions
(giant ranula); gross involvement of the submandibular and parapharyngeal spaces makes
differentiation from other cystic neck masses, particularly cystic hygroma, difficult. As diving
ranula and cystic hygroma are managed with different surgical approaches, avoidance of this
pitfall is critical. Our purpose was to review the imaging findings of giant ranula and compare
them with those of cystic hygroma to define those features that are helpful in differentiating
these different disease entities.

METHODS: We conducted a retrospective review of all cases of ranulas that had been
surgically treated at our institution in a 15-year period. These were compared with cases of
cystic hygroma that involved the same anatomic regions. Images were analyzed for anatomic
location and morphology, with specific attention paid to those characteristics that might assist
differentiation. Giant ranula was defined as any ranula that significantly involved the
paraphyngeal space in addition to the submandibular space.

RESULTS: Six patients with giant ranula and fifteen patients with cystic hygroma were
reviewed. All giant ranulas retained tapered communication with the sublingual space and were
homogeneous, thin-walled, anatomically defined, fluid-containing masses. One infected lesion
enhanced, and another previously operated lesion demonstrated mild septation. Cystic hy-
groma commonly did not communicate with the sublingual space and had features of lobula-
tion, septation and heterogeneity. Additional involvement of spaces not typically involved by
ranula further assisted differentiation.

CONCLUSION: Although giant ranulas may superficially resemble cystic hygroma, several
imaging features allow confident differentiation of these two entities.

Ranula is a retention cyst of the sublingual gland,
which, with progressive enlargement, may rupture
and extend into the surrounding soft tissues as a
pseudocyst. Ranulas have classically been divided into
simple and diving on the basis of the sublingual space,
their site of origin (1–4). Simple ranulas remain con-
fined to the sublingual space, whereas diving ranulas
extend beyond it.

Diving ranulas typically extend posteriorly beyond
the free edge of the mylohyoid muscle to enter the
submandibular space. Occasionally, progressive en-
largement leads to further extension from the sub-
mandibular space posterosuperiorly into the parapha-
ryngeal space. Usually, the morphology and signal
characteristics of diving ranulas allow accurate differ-

entiation from other cystic lesions of this area. Occa-
sionally, a diving ranula may attain very large dimen-
sions (giant ranula) by gross involvement of the
submandibular and parapharyngeal spaces. These le-
sions may be difficult to differentiate from other cys-
tic neck masses, especially cystic hygromas (1, 5).
Correct differentiation is critical, because diving
ranulas and cystic hygromas are managed with differ-
ent surgical approaches. We evaluated cases of giant
ranulas and cystic hygromas to define those imaging
features that can help differentiate these different
pathologic entities when they involve the same areas
of the deeper spaces of the suprahyoid neck and oral
cavity.

Methods
A retrospective review of surgically treated ranulas revealed

six cases of giant ranula with available imaging studies. For the
purposes of this report, giant ranula was defined as any ranula
that significantly involved the parapharyngeal space in addition
to the submandibular space. Simple and diving ranulas that did
not extend into the parapharyngeal space were not considered
for this review. Also included from the same time period were
15 cases of cystic hygroma that predominantly involved the
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submandibular space in an attempt to identify helpful differ-
entiating imaging features.

All patients underwent either CT or MR imaging. Although
individual parameters varied, axial contrast-enhanced CT and
T1- and T2-weighted multiplanar contrast-enhanced MR im-
aging formed the basis of all cases examined. Six of six patients
with giant ranulas were examined with CT in the axial plane,
and two of the six patients underwent additional coronal im-
aging. IV administered contrast material and 3-mm section
thickness were used in all cases. Most patients with cystic
hygroma (11 of 15 patients) also underwent CT with similar
parameters. Five patients (five of 15 patients) underwent MR
imaging, and one underwent both CT and MR imaging. All
scans and images were examined for lesion anatomic location,
morphology, fluid attenuation or signal intensity, enhancement
characteristics, and relationship to surrounding structures.

Results
Six cases of giant ranula were reviewed. The pa-

tients ranged in age from 13 to 47 years (mean, 31
years). All six patients were male.

Fifteen cases of cystic hygroma were reviewed. The
patients ranged in age from 13 months to 74 years
(mean, 27 years). Nine patients were male, and six
were female.

Giant Ranula Imaging Findings
The imaging findings of all cases of giant ranula (six

of six cases) were similar. All lesions (six of six le-
sions) were unilateral and were centered in the sub-
mandibular space. All were posterior to the subman-
dibular gland, except for one that was both anterior
and posterior to the gland.

All lesions showed contiguous involvement of the
sublingual space, the so-called tail sign. In all cases,
this was located posterior to the mylohyoid muscle
and had a smooth, tapered appearance. In addition,
one of these cases also showed communication later-
ally through a defect in the mylohyoid muscle (Fig
1A). The degree of sublingual space involvement var-
ied widely, with half of the cases (three of six cases)
involving only the posterior one-third, one case in-
volving the posterior two-thirds, and the remaining
two cases involving the entire sublingual space. All
cases showed posterosuperior extension from the sub-

mandibular space into the parapharyngeal space to-
ward the skull base (Fig 1B). Parapharyngeal space
extension of ranula resulted in effacement of the fat
without significant displacement or deformity of the
surrounding structures. In addition to sublingual and
parapharyngeal extension, two of six cases extended
inferiorly from the submandibular space below the level
of the hyoid bone into the anterior cervical space.

All giant ranulas were unilocular, homogeneous,
well-circumscribed, fluid-containing lesions. A single
lesion that showed strong, thin peripheral enhance-
ment was proved at surgery to be secondarily infected
(Fig 2A). Most of the cases (five of six cases) did not
show enhancement.

One case showed subtle septation (Fig 2B and C).
Although the preoperative diagnosis was diving ran-
ula, multiple neck dissections were performed with-
out removal of the sublingual gland. Repeated recur-
rence of the pseudocyst in the submandibular space
resulted. The final surgical procedure included resec-
tion of the sublingual gland with no further recur-
rence. These septations may have been secondary to
these surgical procedures.

Cystic Hygroma Imaging Findings
Fifteen cases of cystic hygroma that predominantly

involved the submandibular space were included for
review. Of these, only five showed contiguous exten-
sion into the sublingual space, with only two of the
five having a tapered appearance similar to the tail
sign described for ranula. The other three of the five
lesions involving the sublingual space had a lobulated,
nontapered appearance (Fig 3A). In addition to sub-
mandibular and sublingual space involvement, two of
15 cases extended into the parapharyngeal space and
three of 15 involved the anterior cervical space. Ad-
ditional anatomically defined spaces involved by cys-
tic hygroma included the retropharyngeal space, ca-
rotid space, posterior cervical space, and visceral
space (Fig 3A and B).

Cystic hygromas were typically well-marginated fluid
attenuation and signal intensity masses on CT and MR
images, respectively, but 10 of 15 showed lobulation, 13
of 15 showed internal septation (Fig 3C), and three of

FIG 1. Typical imaging findings of giant
ranula.

A, Axial view contrast-enhanced CT scan
shows a homogenous, fluid attenuation
mass centered in the submandibular space
with a tail of extension anteriorly into the
sublingual space (large arrow). Note the lo-
cation both anterior and posterior to the
submandibular gland (asterisk) due to ex-
tension into the submandibular space both
posterior to the mylohyoid muscle and lat-
erally through a congenital mylohyoid de-
fect (small arrow).

B, Coronal view image shows cranial ex-
tension into the parapharyngeal space (as-
terisk), without significant mass effect on
the surrounding structures. Note the rela-
tion of the submandibular component to the
mylohyoid muscle (arrow). Reprinted from Harnsberger (17) with permission from the Electronic Medical Education Resource Group.
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15 showed slight heterogeneity. None of the lesions in
our series showed enhancement.

Discussion
Giant ranula can be defined as any ranula that

significantly involves the parapharyngeal space in ad-
dition to the submandibular space. This very large
version of the typical diving ranula can be difficult to
differentiate from cystic hygroma in this area on the
basis of clinical and radiologic findings. Incorrect sur-
gical management may result from confusing these
two very different disease entities (1, 5).

The recommended surgical management of the gi-
ant diving ranula is removal of the ipsilateral sublin-
gual gland via a cervical or intraoral approach. Exci-
sion of the pseudocystic extension into the deep
spaces of the neck is unnecessary and places the

surrounding neurovascular structures at risk for sur-
gical injury (1, 4, 6–9). Surgical management of cystic
hygroma, on the other hand, requires localized re-
moval of the lesion from the spaces involved (5, 10).
In this project, we analyzed the imaging features of
giant ranula, their anatomic location, and the differ-
ential features compared with cystic hygroma. If
highly suggestive imaging findings can differentiate
these two lesions, surgical planning can be affected.

Anatomy
A brief anatomic review is helpful to fully under-

stand the fascial barriers of the oral cavity and oro-
pharynx that direct the extension of giant diving ran-
ula into the surrounding deep tissues (11, 12) (Fig 4).

The paired sublingual spaces are located within the
floor of the mouth on either side of the midline

FIG 2. Atypical imaging findings of giant ranulas.
A, Axial view contrast-enhanced CT scan shows peripheral enhancement of this infected giant ranula. Note mild dilation of the

submandibular gland duct (arrow) lateral to the sublingual tail in the sublingual space.
B and C, Contiguous (B slightly superior to C) axial view contrast-enhanced CT scans of a patient who had undergone seven failed

neck operations. Mild septation is present (white arrows). Subsequent resection of the left sublingual gland resulted in complete
resolution. Note the smooth, tapered tail extending into the sublingual space (black arrow). The lesion was pathologically proved to be
a giant ranula. Reprinted from Harnsberger (17) with permission from the Electronic Medical Education Resource Group.

FIG 3. Axial view contrast-enhanced CT scans of three patients with cystic hygromas show helpful differentiating features.
A, Typical cystic hygroma shows lobulated involvement of the sublingual space (black arrow), mild heterogeneity (white arrow), and

extension into the retropharyngeal space (asterisk).
B, Smooth, well-circumscribed cystic hygroma and septation (white arrow) and posterior extension into the posterior cervical space

(asterisk) are present.
C, Subtle septation (arrow) is present in this well-circumscribed, homogenous cystic hygroma. Reprinted from Harnsberger (17) with

permission from the Electronic Medical Education Resource Group.
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genioglossus muscles and are not lined by fascia. They
are separated from the submandibular space by the
mylohyoid muscle that extends from the medial-infe-
rior aspect of the mandible to the hyoid bone, sepa-
rating the floor of the mouth and sublingual space
superomedially, from the submandibular space in-
ferolaterally.

The submandibular space is defined by the super-
ficial investing layer of the deep cervical fascia that
splits to encircle the submandibular space, with the
deeper slip of fascia running along the external sur-
face of the mylohyoid muscle and the more shallow
slip paralleling the deep margin of the platysma. The
two submandibular spaces therefore communicate
freely with each other across the midline between the
mylohyoid and platysma muscles. Posteriorly, the fas-
cia is deficient, allowing direct communication with
the parapharyngeal space posterosuperiorly and the
sublingual space superomedially around the posterior
free edge of the mylohyoid muscle. Congenital de-
fects that transmit neurovascular structures may oc-
cur within the mylohyoid muscle in up to 77% of the
normal population, allowing lateral free communica-
tion between the sublingual and submandibular
spaces (13). Inferiorly, the fascial layers merge with
the hyoid bone.

The parapharyngeal space is a complex anatomic
compartment, triangular in cross section, and extend-
ing as a crescent-shaped space from the skull base

superiorly to the superior cornu of the hyoid bone
inferiorly. Its fascial boundaries are formed from the
surrounding spaces. Inferiorly, no fascia exists be-
tween the parapharyngeal space and the posterior
aspect of the submandibular and sublingual spaces,
allowing free communication among these three
spaces.

Pathologic Findings
Simple ranulas represent postinflammatory reten-

tion cysts of the sublingual glands or the minor sali-
vary glands of the sublingual space consisting of a
unilocular central cystic space containing mucin with
an epithelial lining. As a simple ranula enlarges, it
usually ruptures and decompresses posteriorly
spreading by mucus extravasation along pathways of
least resistance into the submandibular space or para-
pharyngeal space or both, thus becoming a diving
ranula. Diving ranulas are pseudocysts; the wall of a
diving ranula is comprised of loose vascularized con-
nective tissue lacking an epithelial lining (1, 3, 9, 14).

Imaging Findings
The bulk of an uncomplicated giant ranula is lo-

cated within the submandibular space, with contigu-
ous involvement of the ipsilateral sublingual and
parapharyngeal spaces. It is a unilocular, homoge-
neous, well-defined, nonenhancing mass with fluid
attenuation and signal intensity on CT scans and MR
images, respectively (2, 12).

Communication between the sublingual and sub-
mandibular components typically occurs behind the
posterior free edge of the mylohyoid muscle, the
so-called tail sign (12). This typically appears as a
smooth tapered continuation anteriorly into the sub-
lingual space. In our experience, this feature has al-
ways been present. Less commonly, communication
with the sublingual space may occur directly laterally
via a congenital defect in the mylohyoid muscle (1,
7–9, 12). From the submandibular space, there is
posterosuperior extension into the parapharyngeal
space and hence to the skull base. Parapharyngeal
extension tends to result in relatively little displace-
ment of surrounding structures, even when the ranula
fills a considerable part of the space, probably as a
result of its low pressure fluid content and its ten-
dency to follow the pathway of least resistance along
the loose fatty tissue of the parapharyngeal space (2).
Spread across the midline anteriorly within the sub-
mandibular space may occur, as may extension below
the level of the hyoid bone into the anterior cervical
space as the pseudocyst dissects between the fascial
layers inferiorly. Recurrent and previously infected
ranulas may show atypical features, such as septation
and rim enhancement after the administration of con-
trast material (12).

Differential Diagnosis
Cystic hygroma typically presents early in life, with

50% present at birth and 90% evident by age 2 years

FIG 4. Giant ranula.
Diagram of axial view shows the anatomic relations of giant

ranula (white asterisk), centered in the submandibular space with
posterior extension into the parapharyngeal space and an ante-
rior tail extending into the sublingual space. Note the mylohyoid
muscle (large arrow) and hyoglossus muscle (small arrow), which
define the margins of the sublingual space. Normal anatomic
spaces are shown on the right side of the diagram: sublingual
space (long thin arrow), submandibular space (black asterisk),
and parapharyngeal space (curved arrow). Modified from Coit et
al (12) with permission from the Radiological Society of North
America.
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(10, 15). However, initial presentation later in life is
well recognized (5, 10). Considering that it is gener-
ally accepted that cystic hygroma represents a con-
genital lesion, these cases likely represent the first
manifestation of a previously unrecognized mass. Al-
though our series of cases clearly represents a se-
lected population (mean age, 27 years; age range, 13
months to 74 years), it serves to illustrate that initial
presentation in adulthood is not uncommon.

Ranula typically presents during young adulthood,
with most cases initially presenting during the third
decade (1, 6, 7, 14). However, early presentation is not
uncommon, and although helpful, age at time of pre-
sentation is not a reliable differentiating feature (8).

The typical appearance of cystic hygroma has been
well described (12, 16). Cystic hygromas are charac-
teristically infiltrative in nature and do not respect
fascial planes typically involving contiguous anatomic
regions in the neck. On images, they appear as de-
fined but poorly circumscribed, lobulated, septated,
homogeneous and fluid attenuation and signal inten-
sity masses on CT and MR images, respectively. Pre-
viously infected lesions may show heterogeneous atten-
uation (CT) or signal intensity (MR), occasionally
appearing hyperintense on T1-weighted images because
of previous hemorrhage or high protein content. In the
case of hemorrhage, fluid-fluid levels may be observed.
Previously infected lesions and those with a vascular
component may enhance after the administration of
contrast material. Uncomplicated lesions usually do not
show enhancement.

In our series of cystic hygromas selected for their
location predominantly within the submandibular
space, involvement of other anatomic regions not
typically occupied by giant ranulas was an important
differentiation feature. Two cases extended superi-
orly into the parapharyngeal space, but both of those
cases also involved multiple other regions, including
the retropharyngeal and posterior cervical spaces.
Other anatomic regions involved included the carotid
space, visceral space, and anterior cervical space.

Five of 15 cases showed anterior extension from the
submandibular space into the sublingual space. Al-
though most of these had a lobulated appearance, two
of five lesions had a smooth tapered contour similar
to those seen with ranulas. Therefore, the presence of
a smooth tapered tail sign is not pathognomonic for
ranula. Both cases with a classic tail sign showed other
features, such as septation and lobulation, allowing
differentiation from ranula. Although most of our
cases were relatively well circumscribed, additional
important morphologic features, such as lobulation
and septation, were invariably present.

Second branchial cleft cyst, abscess, dermoid or
epidermoid, and thyroglossal duct cyst are other fre-
quently encountered cystic appearing lesions within
these locations (8, 12, 16). Their differentiating fea-
tures are well described in the literature, and their
morphology, fluid attenuation and signal intensity

characteristics, and clinical findings usually allow ac-
curate differentiation from giant ranulas.

Conclusion
The intention of this study was to review the imag-

ing findings of giant ranulas, highlight the most im-
portant differential diagnostic conditions, particularly
cystic hygromas, and evaluate helpful differentiating
features. Uncomplicated giant ranulas usually are
centered in the submandibular space with contiguous
involvement of the ipsilateral sublingual, parapharyn-
geal, and, occasionally, anterior cervical spaces. They
are unilocular, smooth, well-defined, fluid-filled, non-
enhancing masses.

A lesion that shows other findings such as involve-
ment of other anatomic spaces, lack of a smooth
tapered tail extending into the sublingual space, lob-
ulation, septation, heterogeneity, enhancement, or
fluid-fluid levels in a younger patient should raise the
possibility of cystic hygroma as the underlying cause.
Subtle lobulation and septation in a previously non-
infected, nonoperated lesion should be carefully eval-
uated for and may be the only differentiating features.
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