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Background: The surgical ciliated cyst of the maxilla was initially reported as a sequela of Caldwell-Luc type open
maxillary sinus procedures. Recently, other etiologies have become apparent and cases have been reported outside
of the maxilla. They have the potential for local destruction and at times may mimic a locally aggressive tumor or cyst.
We aim to elucidate the etiopathogenesis of the surgical ciliated cyst to improve prevention, diagnosis and treatment

Body: A systematic review of the literature using PubMed and Scopus databases was conducted to assess the
presentation, treatment, and outcomes of this disease. Surgical ciliated cysts of the maxillofacial region shows a 1.1:1
female-to-male ratio with a protracted time to diagnosis (range: 4-22 years). Typically, radiology shows a unilocu-
lar radiolucency (95%) and histology predominantly shows pseudostratified ciliated columnar epithelium (58%).
The most common treatment of these lesions involves enucleation and curettage. In rare instances, transfacial
approaches, resection, and reconstruction are required. Recurrence ranges from 6 to 20%.

Conclusion: Surgical ciliated cyst should be considered in a patient presenting with an orofacial mass or edema who
has a history of maxillofacial injury or surgery. Timely diagnosis will decrease the severity and morbidity associated
with this entity. Meticulous surgical technique can aid in the prevention of this lesion.
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Background

The postoperative maxillary cyst (POMC) was first
reported in the literature by Kubo et al. (1927). Una-
ware of the lesion’s prior description, Gregory and
Shafer reported three cases in 1958 as “surgical cili-
ated cyst of the maxilla (SCCM).” (Gregory and Shafer
1958) Further publications ensued, initially mostly in
the Japanese literature (Kubo and Shida 1961; Mizu-
tani et al. 1974; Mohri et al. 1977; Odawara 1965; Sato
et al. 1969; Hashimoto et al. 1987; Nakamura et al. ,
1075; Fukuta et al. 1987; Kaneko et al. 1989; Sawano
et al. 2005; Yamada et al. 1991; Shik 1989; Yang et al.
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2018; Kuroishikawa 2000; Yu and Lin 1998; Toda et al.
1990). However, it is now well documented across geo-
graphical regions (Coviello et al. 2016; Koo Min Chee
et al. 2014; Moe et al. 2013; Kaneshiro et al. 1981;
Yoshikawa et al. 1982; Yamamoto and Takagi 1986;
Basu et al. 1988; Miller et al. 1988; Sugar et al. 1990;
Misch et al. 1991; Hayhurst et al. 1993; Hasegawa
and Kuroishikawa 1993; Nastri and Hookey 1994;
Jézefowicz-Korczynska and Latkowski 1995; Lockhart
et al. 2000; Imholte and Schwartz 2001; Yoshizaki and
Watanabe 2002; Koutlas et al. 2002; Amin et al. 2003;
Lazar et al. 2003; Bartnik and Bartnik-Krystalska 2004;
Bourgeois and Nelson 2005; Shakib et al. 2009; Cano
et al. 2009; Ragsdale et al. 2009; Bulut et al. 2010;
Leung et al. 2012; Kim et al. 2013; Fernandes et al.
2013; Lee et al. 2014; An and Zhang 2014; Li et al.
2014; Toyoshima et al. 2014; Cai et al. 2015; Adachi
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et al. 2016; Niederquell et al. 2016; Yamamoto et al.
2017; Martinelli-Kldy et al. 2017; Matsuzaki et al. 2017;
Han 2018; Tanio et al. 2019; Golaszewski et al. 2019;
Siwach et al. 2020; Pe et al. 1990; Kondo et al. 2018;
Heo et al. 2000; Gang et al. 2014; Yamaura et al. 2005).

The traditionally accepted pathogenesis of SCCMR
involves entrapment of nasal or maxillary sinus
mucosa, a subsequent inciting inflammatory pro-
cess, and progressively increased osmotic pressure.
Together, these steps lead to cyst creation, expansion,
and enlargement. Early publications detailed this event
occurring most often as a sequelae of open maxillary
sinus surgery (Kubo and Shida 1961; Mizutani et al.
1974; Mohri et al. 1977; Odawara 1965; Sato et al.
1969; Hashimoto et al. 1987; Nakamura et al. , 1075;
Fukuta et al. 1987; Kaneko et al. 1989; Sawano et al.
2005; Yamada et al. 1991; Shik 1989; Yang et al. 2018;
Kuroishikawa 2000; Yu and Lin 1998; Toda et al. 1990).
The advent of functional endoscopic sinus surgery has
decreased the incidence of this etiology. However, the
entrapment of nasal or sinus mucosa within a facial
fracture or osteotomy line remains a common cause.
As such, the etiology of surgical ciliated cysts has
evolved to include: The transplantation of respiratory
mucosa to the mandible during combined rhinoplasty/
genioplasty, contamination of surgical instruments in
double jaw surgery, and the improper management of
nasal or sinus mucosal perforation in dental implant
surgery. This has led to the discovery of surgical cili-
ated cysts outside of the maxilla (Kubo 1927; Sawano
et al. 2005; Yu and Lin 1998; Hayhurst et al. 1993;
Yoshizaki and Watanabe 2002).

The clinical presentation depends upon the loca-
tion of cyst formation, direction of growth, size, and
amount of bone loss or resorption. It may present as
a palpable swelling or mass in the mucobuccal fold
of the maxilla or mandible, the palate, naso-orbital
region, or midface. Extragnathic presenting symptoms
may include facial deformity, nasal obstruction, orbital
proptosis, or visual changes. As it can be found any-
where within the facial skeleton, the name surgical cili-
ated cyst of the maxillofacial region (SCCMR) seems
more inclusive.

The incidence of the SCCMR is not well known. Basu
et al. reported an incidence of SCCMR of approxi-
mately 1.5% of all oral cysts encountered in their insti-
tution’s pathology registry. Their publication provides
great detail in the classic findings of SCCMR and how
to distinguish it from other entities on a histopatho-
logic and microbiologic basis (Yu and Lin 1998).

To better understand and characterize this often
unrecognized entity, we have undertaken a systematic
review of SCCMR.
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Materials and methods

A systematic review of the literature was conducted using
the Preferred Reporting Items for Systematic Review and
Meta-Analysis (PRISMA) method (Moher et al. 2009).
Our intent was to search the literature for all patient-
related cases of SCCMR. PubMed (MEDLINE) and
Scopus were queried using the following terms: “surgi-
cal ciliated cyst” OR “postoperative maxillary cyst” OR
“surgical implantation cyst” or “respiratory implantation
cyst” All results from inception of the registry to August
18, 2020, were included.

Articles were screened by the first author J.C.G. and
results reviewed independently by authors J.C.G and E.C.
Any discrepancies were reviewed and settled with ver-
bal discussion. Studies were included for review if the (a)
title and abstract included the desired search terms; (b)
abstract contained patient-related data; (c) abstract was
equivocal, full article review revealed patient case(s).

Articles were excluded if (a) the article reported on
a different type of cyst, neoplasm or disease; (b) there
was redundant reporting of clinical cases; (c) the arti-
cle described only the surgical treatment of the cyst or
related lesion without patient data; (c) the article only
described the histopathology of the disease; (d) the arti-
cle type was a letter to the editor, book chapter, opin-
ion, or poster; (e) both the abstract and article were not
available.

After completion of the abstract review, the refer-
ences for included publications were screened and cross
checked for any additional studies that met inclusion cri-
teria. A total of 50 publications were included (Fig. 1).

Clinical information was compiled into tables in Micro-
soft Word including: total number of cases, age, gender,
etiology, duration from inciting factor to diagnosis, clini-
cal, radiologic, and histologic findings, and treatment. A
summary of the data is presented (Tables 1, 2) and the
details are presented as Additional file 1: Appendix 1-4.

Results
Fifty publications and 205 cases of surgical ciliated cyst
were included. They were all retrospective, level 4 evi-
dence. One hundred of the cases included gender infor-
mation, with a 1.1:1 female-to-male ratio. Ninety-eight
cases provided definitive etiology regarding the cause of
the SCCMR (Table 1). In some case series, the etiolo-
gies were listed but not matched to patient presentation
or treatment and were therefore left out, leaving only
approximately one half of the publications for analysis.
Only two cases were presented as being spontaneous in
nature with an incidence of 1% and we believe these to be
likely from unrecognized inciting event.

In our review, the predominant clinical presenting
features are: mucobuccal and facial edema following
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PubMed + Scopus Search
N =242

v

Exclusion by Title/Abstract Review
N=192

Radiologic study, no clinical info
Microbiologic study

Immunologic study

Editorial

Unrelated pathology

Surgical Technique article

No abstract/article in English language
Unable to obtain article
Histopathologic study

Full Review and Analysis
N= 50

Fig. 1 PubMed (MEDLINE) and Scopus literature search

Table 1 Etiology of SCCMR systematic review
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Table 2 Treatment of SCCMR
Treatment N=33
Enucleation and curettage 18 (56%)
Enucleation and curettage + Bone graft (BMP, iliac crest) 3 (9%)
Incision and drainage, then enucleation and curettage 2 (6%)
Stent decompression, then enucleation and curettage 2 (6%)
Caldwell Luc/ maxillary Antrostomy + enucleation and curet- 4 (12.5%)
tage
Le Fort | Downfracture, then Enucleation and Curettage 1(3.5%)
Enucleation and Curettage with peripheral ostectomy 1(3.5%)
Lateral Rhinotomy for resection 1 (3.5%)
Endoscopic Marsupialization 1

Etiology N=98 Latent Period/Time
to Diagnosis (years)
Caldwell Luc/open maxillary sinus 48% Range: 2-55
surgery Mean: 22
Orthognathic/craniofacial Midface 32% Range: 2.3-56
surgery Mean: 13.6
Facial trauma 45%  Range: 10-30
Mean: 21
Maxillary sinus lift 6.5%  Range:0.5-10
Mean: 5.5
Dental treatment 9% Mean: 4

N number of patients

Caldwell Luc type procedures; palatal, mucobuccal
or mandibular swelling from orthognathics (Fig. 2A);
facial or orbital edema with potential for nasal or visual
disturbance from trauma; or maxillary or mandibular
mucobuccal fold edema from sinus lift and dental proce-
dures (Kuroishikawa 2000). The latency period (Table 1)
in our analysis was calculated as the interval from incit-
ing traumatic event or surgery to diagnosis.

The most common radiologic presentation was that
of a homogenous, corticated, unilocular radiolucency
(95.5%), with cortical perforation occurring 23% of the
time (Fig. 2B).

N number of patients, BMP bone morphogenetic protein

Fig.2 A Example of a clinical presentation of a surgical ciliated cyst
in a 41-year-old female with painful, infected palatal mass like edema
ten years post-Le Fort 1 maxillary orthognathic surgery. B Radiologic
correlate in this axial bone window of a CT facial bones scan shows
typical radiologic findings of surgical ciliated cyst: expansile unilocular
radiolucent lesion which originates from maxillary fixation screws and

plate
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Fig. 3 High power photomicrograph of the cyst wall of the surgical
ciliated cyst shows mucin secretion (black arrows) and the ciliated
pseudostratified columnar epithelium lining the lumen (H&E, x 250)

180 microns

E S -~ J? M})—\_\‘ﬂ
Flg 4 ngher power photomlcrograph of cyst wall displays the
dense and loose collagen supporting the ciliated pseudostratified

columnar epithelium with scattered goblet cells (H&E, x400)

SCCMR is by definition characterized by respiratory
epithelium (Figs. 3, 4). All SCCMR is therefore pseu-
dostratified ciliated columnar epithelium and the only
relevant histologic findings are the presence or absence
of metaplasia within the cyst. When provided, we found a
predominance of respiratory type epithelium alone (58%)
with cuboidal and squamous metaplasia occurring less
frequently (36%).

Several studies presented case matched details on
treatment rendered (Table 2 and Additional file 1:
Appendix 5). Enucleation and curettage alone was the
most commonly employed treatment (56%).
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Discussion

SCCMR is a destructive, postsurgical, or post-traumatic
lesion which may mimic other cysts and tumors of the
maxillofacial region, given its ability to cause bone and
hard tissue loss. It should be suspected in someone with
prior craniomaxillofacial surgery, or trauma, present-
ing with mass-like edema or pain, or a radiolucent lesion
in the site of prior surgery. The latency time can be very
long, spanning up to several decades from inciting events
to clinical presentation. The predominant histologic
finding in our review is that of pseudostratified ciliated
columnar epithelium. Other, less common pathologic
findings include squamous and cuboidal metaplasia with
goblet cells.

Severe cases often exhibit extensive local bone loss,
cortical perforation, fistula formation, or extension into
nearby anatomic structures such as the maxillary sinus,
nasal cavity, orbit, and adjacent facial bones (Kuroishi-
kawa 2000; Jézefowicz-Korczynska and Latkowski 1995;
Bartnik and Bartnik-Krystalska 2004; Leung et al. 2012;
Golaszewski et al. 2019; Kusunoki and Ikeda 2012). This
is corroborated by others who note that their initial clini-
cal suspicion was of a more destructive or even malig-
nant lesion (Jézefowicz-Korczyniska and Latkowski 1995;
Bartnik and Bartnik-Krystalska 2004). Kusunoki et al.
describe a large maxillary sinus lesion they presumed to
be a SCCMR due to the extent of maxillary bone loss, yet
upon histologic examination, it was found to be neuroen-
docrine carcinoma (Kusunoki and Tkeda 2012).

Time to diagnosis for these patients was found to be a
mean range of five to 22 years depending upon etiology
(Table 1). This is consistent with another recent review
by Golaszewski et al.,, which showed a 15.83-year aver-
age latency time (Golaszewski et al. 2019). Fernandes
et al. published a case report in 2013 that exemplifies the
nuances in the diagnosis of SCCMR. In their publication,
the patient developed symptoms five years after surgery
and endured 10 years of unsuccessful multiple incision
and drainage procedures as well as medical treatment
with antibiotics. The diagnosis was finally made 15 years
later, when the lesion had grown and caused significant
bone loss (Fernandes et al. 2013).

An initial treatment algorithm was proposed by Yoshi-
kawa et al. which included: enucleation and curettage
alone, enucleation with primary closure, marsupializa-
tion, or open packing (Yoshikawa et al. 1982). Other
treatments have been described since this early publi-
cation including: irrigation and curettage (Sawano et al.
2005; Koutlas et al. 2002), Le Fort 1 down fracture for
access (Hayhurst et al. 1993), transfacial approach via
lateral rhinotomy for en bloc resection (Adachi et al.
2016), and endoscopic sinus surgery (Yang et al. 2018).
The authors believe that prompt surgical treatment of
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this disease should be completed upon its recognition.
Treatment goals should include the removal of the entire
cystic lining, in an en bloc fashion if possible. With this
in mind, curettage and ostectomy with a surgical hand-
piece should be employed as adjuvant measures to ensure
all epithelial remnants are removed. In addition, any
hardware or foreign body that may have caused mucosal
entrapment should be removed to treat the source of the
cyst. Access for the surgery may be possible in transoral
fashion for most cases; however, some may require trans-
facial approach. The surgeon may also consider an endo-
scopic approach as long as it does not prohibit en bloc
removal of the cyst, curettage, ostectomy, and hardware
removal. Recurrence is thought to occur with incomplete
removal of the cyst lining and is reported to range from
6 to 20% (Yoshikawa et al. 1982; Li et al. 2014; Lee and
Lee 2010). More specifically, Yoshikawa et al. reported
seven recurrences out of 110 cases; however, they did not
correlate to treatment rendered (Yoshikawa et al. 1982).
Finally, any delay in surgical treatment for conservative
therapies such as marsupialization, packing, irrigation,
injection, or aspiration will only delay the diagnosis and
time to definitive surgical treatment. This may incur
increased morbidity to the patient.

Prevention of SCCMR may be possible with meticulous
surgical technique, including: suturing torn nasal mucosa
(Hayhurst et al. 1993); removing/stripping sinus mucosa
during orthognathic or facial trauma procedures (Kiih-
nel and Reichert 2015); cleaning/changing the saw blades
after maxillary osteotomy (Bourgeois and Nelson 2005);
close inspection and thorough irrigation of osteotomies
to flush entrapped mucosa (Bourgeois and Nelson 2005);
doing mandible surgery first (Bourgeois and Nelson
2005); abstaining from the use of residual maxillary or
nasal bone autograft for use in the mandible or any other
sites (Cai et al. 2015); preventing mucosal impaction in
fractured segments (An and Zhang 2014); and meticu-
lous maintenance of the Schneiderian membrane in sinus
lift (Yamamoto and Takagi 1986).

While our review is the largest attempt to characterize
and provide both preventative, diagnostic, and treatment
recommendations for SCCMR, it has limitations. First,
there are many articles in other languages or older texts
that were not obtainable. This presents a reporting bias.
Second, not every case report or series was reported uni-
formly. Therefore, some cases are missing demographic
or clinical information. Third, this data is all presented
retrospective fashion which may lead to selection bias
of only cases reported that were significant or notable.
Finally, the larger case series reported their findings as
cohorts, whereas case reports and case series reported
specific case details for each patient (Kaneshiro et al.
1981; Basu et al. 1988). This made it difficult to pool data
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regarding etiology from the case reports with the data
from the larger case series.

Conclusions

Consideration of SCCMR in the differential diagnosis
of a patient with prior maxillofacial injury or surgery
presenting with orofacial mass, edema, or incidental
radiolucency is important. Prompt recognition and con-
sideration in the differential diagnosis will aid in decreas-
ing the time to diagnosis, morbidity, and severity of these
lesions. Treatment via enucleation and curettage with
source control should be completed upon diagnosis,
though more aggressive measures may be needed. This
article should also serve to remind practitioners of the
ways in which meticulous surgical technique can aid in
the prevention of the formation of this lesion altogether.
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