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THE CHALLENGE
A 39-year-old man came to an oral and maxillofacial surgery office for evaluation of a lesion in the
left maxilla. The patient’s general dentist referred him after a radiolucency within the posterior
maxillary left quadrant was noted on a routine panoramic radiograph. He had no symptoms and
denied pain or swelling in the area of the lesion. The patient reported a history of tooth extraction
in the area many years ago. Medical, family, and social histories were noncontributory. Extraoral
head and neck examination was unremarkable, with no evidence of adenopathy, palpable masses, or
facial asymmetry, and cranial nerves were grossly intact.

Intraoral examination revealed normal mucosa in the posterior left maxilla. The edentulous ridge
corresponding to tooth no. 15 was noted to be pink and free of any lesions. No masses or swellings
were noted. No abnormality was observed in the remainder of the oral cavity. The panoramic
radiograph revealed a well-defined, unilocular, homogeneously radiolucent entity with corticated
borders centered within the alveolar process of the maxillary left molar region (Figure 1). A mul-
tidetector computed tomographic study was performed to verify the location and size of the lesion.
Results of the multidetector computed tomographic study confirmed the presence of a well-defined,
nonexpansile unilocular lytic lesion of the left posterior maxilla (Figures 2-4).

An excisional biopsy under local anesthesia and nitrous oxide sedation was performed. A midcrestal
incision for a full-thickness mucoperiosteal flap was made to expose the edentulous alveolar ridge, where
the buccal cortex was noted to be thinned in the area of the lesion. Aspiration of the lesion using a 16-
gauge syringe yielded scant serouslikefluid.Using a surgical handpiece, a buccal osteotomywas performed
to unroof the lesion for direct access and complete enucleation of the lesion. The residual bony cavitywas
curetted with hand instrumentation and was noted to be free of any lesional tissue. No sinus perforation
was noted. The site was closed primarily with interlocking running 3-0 chromic suture. The patient
tolerated the procedure well. The tissue was fixed in 10% buffered formalin and submitted for histologic
evaluation. Microscopic examination revealed the presence of a cystic process lined mostly with pseu-
dostratified columnar ciliated epithelium and, to a lesser extent, simple cuboidal to stratified squamous
epithelium. Linear hyalinization of the epithelial–stromal interface was noted (Figures 5 and 6).
Figure 1. Reconstructed panoramic view showing well-defined cystic entity with sclerotic borders centered in the
alveolar process of the maxillary left second molar region.

(Please see next page for additional images.)
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Figure 3. Reformatted multiplanar coronal view showing sclerotic border blends with buccal cortical plate and slight
buccal expansion.

Figure 2. Reformatted multiplanar axial view showing homogenously hypoattenuating, cystic entity with robustly
sclerotic borders measuring approximately 9.3 � 7.8 mm (anteroposterior � transverse) centered at the posterior left
maxilla.
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Figure 4. Reformatted multiplanar sagittal view showing minor upward displacement of superjacent maxillary sinus
floor.

Figure 5. Low-powered view showing an intact cystic process lined with respiratory epithelium with intraluminal
mucinous amorphous material (hematoxylin-eosin, original magnification �40).
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Figure 6. High-powered view illustrating the pseudostratified columnar ciliated epithelium with a subjacent hyalinized
acellular fibrous connective tissue band, a characteristic finding in surgical ciliated cyst (hematoxylin-eosin, original
magnification �200).
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Can you make the diagnosis?
A. residual cyst
B. odontogenic keratocyst (OKC)
C. ameloblastoma
D. surgical ciliated cyst
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The diagnosis:
D. surgical ciliated cyst
In 19271 and 1933,2 Kubo first reported on wangenzyste (cyst of the cheek) in Japanese literature to
describe the delayed occurrence of maxillary cysts after surgical interventions involving maxillary
sinuses.3 In 1958, Gregory and Shafer, unaware of the Japanese literature, coined the term surgical
ciliated cyst for the same condition.4 This condition later became known as postoperative maxillary
cyst.5 The incidence of surgical ciliated cyst among all diagnosed oral cystic lesions is more common
in Japanese than Western populations (17%-20% vs 0.08%, respectively).5-8 The increased inci-
dence of maxillary surgical ciliated cyst among the Japanese population is linked to Caldwell-Luc
operation, which is their mainstay treatment for chronic sinusitis.5,9 Surgical ciliated cyst derives
from the accidental intraosseous implantation of Schneiderian membrane in the jaw after a surgical
intervention involving the maxillary sinuses.9,10 Typically, Caldwell-Luc operation, orthognathic
surgery, facial trauma repair, traumatic extractions, and possibly bone augmentation with platelet-
rich plasma have been implicated in the development of this condition.3,11

Surgical ciliated cyst typically presents in patients in their fourth to sixth decades of life.3 This
condition affects men twice as much as women; however, some researchers have suggested a nar-
rower ratio, with only a slight male predilection.12,13 Researchers conducting a large clinical in-
ternational multi-institutional archival retrospective study found that, in most cases, the chief
symptom associated with surgical ciliated cyst was painful swelling.14 Less common symptoms
include facial numbness, ophthalmic extension, nasal obstruction, painless swelling, intraoral pus
discharge, and dental mobility.15 However, completely asymptomatic cases that are only identified
during a routine radiographic examination have been reported.7,11,14-16

On imaging studies, surgical ciliated cysts may present as a unilocular or multilocular radiolucency
that exhibits a well-defined margin with or without a peripheral sclerotic border.3 In addition, they
can be distinct from the maxillary sinus, extend to part of the maxillary sinus, or occupy it
completely.3,17 Examples of surgical ciliated cyst have also been described in the mandible after
orthognatic surgical procedures. These lesions occurred when the same surgical instruments were
used for both maxillary and mandibular surgical procedures, resulting in inadvertent transfer of
respiratory epithelium to the mandible.18

Surgical ciliated cysts are typically lined with pseudostratified ciliated columnar epithelium, but a
combination of ciliated, cuboidal, and squamous epithelia, as well as interspersed mucous cells, can
also be present. Squamous epithelium replaces respiratory epithelium in inflamed areas.5 Limited or
extensive areas of mural granulation tissue can also be seen in areas lacking cystic epithelium.3,5,19

Hyalinization of the fibrous connective tissue wall, fibrosis, interstitial edema, bone metaplasia, and
dystrophic calcifications can also be present.20

The genesis of the lesion reported here was most likely a traumatic extraction of tooth no. 15 that
resulted in entrapment of sinus lining in the maxilla. Due to its expansive destructive potential,
surgical ciliated cysts should be treated.7 The treatment depends on the size of the cyst and includes
either enucleation or marsupialization.16 Recurrence is rare, unless the cyst was infected or
incompletely removed.12,16
DIFFERENTIAL DIAGNOSIS

Residual cyst
Residual cysts derive from a periapical cyst that was incompletely removed at the time of a dental
tooth extraction.7 Residual cysts represent approximately 10% of all oral cysts.21,22 This lesion
usually affects adult patients, and there is a slight male predilection.21 Clinically, patients may be
asymptomatic or have pain. Imaging studies show a well-defined radiolucency at the site of an
extracted tooth.23,24

The lining of a residual cyst consists of nonkeratinizing stratified squamous epithelium with
spongiosis and neutrophilic exocytosis.19 The cystic connective tissue wall has different proportions
of interstitial edema, granulation, or scar tissue.19 A variety of acute, subacute, or chronic in-
flammatory cell infiltrates and hemorrhage can also be present.24 Surgical removal by means of
enucleation or curettage is the treatment of choice and is usually curative.19,24 The incidence of
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malignant transformation of an odontogenic cyst has been estimated to be 0.13% through 2%.25

Among all odontogenic cysts, residual cyst have the highest potential for malignant trans-
formation (� 60%).26 A residual cyst was included in our differential diagnosis owing to the re-
ported history of a tooth extraction at the site of the lesion. However, the histologic findings were
not supportive of it.

OKC
OKCs arise from remnants of dental lamina and have a tendency to occur in the posterior mandible;
however, they can occur anywhere in the jaws.27 OKC affects patients in the second to sixth de-
cades of life, and there is a 2:1 male predilection.19,28 Multiple OKCs in childhood are harbingers of
nevoid basal cell carcinoma syndrome, an autosomal dominant inherited condition with sequence
variation of the PTCH1 gene. Major features of nevoid basal cell carcinoma syndrome also include
multiple basal cell carcinomas, lamellar calcification of the falx cerebri, palmar and plantar pits, and
a first-degree relative with a confirmed diagnosis of nevoid basal cell carcinoma syndrome.7 Usually,
there is no substantial buccolingual expansion, but large cysts can result in facial swelling.19,29

Radiographic features include a well-defined, delicately corticated, uni- or multilocular radiolu-
cent entity that grows along the sagittal plane with minimal buccolingual expansion; the borders
scallop around the roots of teeth and thick cortices.30 If large enough, root resorption may
occur.19,29 Approximately 25% through 33% of cases are associated with impacted teeth.19 This
cystic process is lined with 6- through 8-layer-thick stratified squamous epithelium with corrugated
luminal parakeratinization, nuclear palisading of the basal cell layer, and epithelial–connective
tissue interface with attenuated rete ridges. Satellite cysts and occasionally limited areas of ortho-
keratinization can also be seen.7 OKC has a high recurrence rate (17%-28%), and its treatment
remains controversial.27 Advocated treatments include enucleation with or without curettage plus
Carnoy solution, decompression or marsupialization, and, rarely, resection with or without preser-
vation of bone continuity.31,32 Enucleation and peripheral ostectomy, followed by application of
5% 5-fluorouracil cream has had promising results.33 We included OKC in our differential diagnosis
because of its potential to develop from dental lamina rests and because of the radiographic features
evoking a residual cyst.

Ameloblastoma
Ameloblastoma is considered the second most common odontogenic tumor after odontoma.34 It
arises from remnants of dental lamina, developing enamel organ, basal layer of the oral mucosal
lining, and epithelium from odontogenic cysts.7,19 Ameloblastoma is a locally aggressive benign
tumor with a high recurrence rate. It can occur across a wide age range (mainly 30-60 years)35 and is
considered rare in children younger than 10 years.7 Researchers conducting molecular studies have
found sequence variations of v-Raf murine sarcoma viral oncogene homolog B1 and smoothened
genes.36 The v-Raf murine sarcoma viral oncogene homolog B1 gene sequence variations occur
mostly in the mandible, and smoothened gene sequence variations occur in the maxillary tu-
mors.19,37 Clinical presentation includes a slowly growing mass, loose teeth, and, occasionally,
pain.38 Typically, ameloblastoma may be seen radiographically as a well-defined unilocular or
multilocular “soap bubble” radiolucent entity that expands in a buccolingual dimension and is often
associated with root resorption.30 Microscopically, tumor cells show nuclear palisading, hyper-
chromatism, and reverse polarization with cytoplasmic vacuolization. A variety of histologic arrays
may be seen in any given ameloblastoma, but plexiform and follicular patterns predominate.34,39

The mainstay of treatment is en bloc tumor resection with margins free of tumor, followed by
tissue grafts and prosthesis.40 Preliminary results of targeted direct therapies to inhibit mutated v-Raf
murine sarcoma viral oncogene homolog B1 and smoothened genes have been promising for
controlling the proliferation of ameloblastic cells.36 Unfortunately, ameloblastoma has a high
recurrence rate, especially with conservative treatment approaches.34 We included ameloblastoma
in our differential diagnosis on the basis of the premise that ameloblastoma can be seen radio-
graphically as a small unilocular lesion similar to other odontogenic cysts. However, the microscopic
findings militated against it.
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CONCLUSIONS
A variety of cysts and tumors of the maxillofacial region share similar clinical and radiographic
features. However, their microscopic characteristics and biological behavior are distinct and thus
dictate the most appropriate therapeutic approach. Because of the potential for surgical ciliated cyst
to produce considerable morbidity, early recognition and surgical excision are warranted. n
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