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1  |  INTRODUC TION

Postoperative maxillary cyst (Kaneshiro et al., 1981) was originally 
described by Kubo (“Kubo: A buccal cyst occurred after a radical 
operation… – Google Scholar,” 1927) in 1927, which is also known 
as surgical ciliated cyst (Miller et al., 1988), ectopic ciliated cyst, 
respiratory cyst or implantation cyst. The traditionally accepted 

pathogenesis of surgical ciliated cysts involves entrapment of 
the nasal or maxillary sinus mucosa, a subsequent inciting inflam-
matory process, and progressively increased osmotic pressure. 
Together, these steps lead to cyst creation, expansion and enlarge-
ment. Classically associated with maxillary sinus surgeries (Gates 
et al., 2022), they have also been reported in association with or-
thognathic surgery (Hayhurst et al., 1993), bone graft (Nastri & 
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Abstract
Background: Surgical ciliated cysts occur mainly in the maxillae after radical maxillary 
sinus surgery; they rarely develop in the mandible. This study aims to gather informa-
tion on all the characteristics of patients suffering from mandibular surgical ciliated 
cysts. This article also reports two new cases.
Methods: PubMed, Google Scholar and the International Clinical Trials Registry 
Platform were explored until 13 December 2022 for articles regarding mandibular 
surgical ciliated cysts. Maxillary ciliated cysts were excluded.
Results: Fourteen original articles were included in a total of 16 cases. Maxillofacial 
surgeries are the first aetiology (94.4%). Surgical ciliated cysts of the mandibular re-
gion show a 1.25:1 male-to-female ratio with a protracted time to diagnosis (range: 
2–56 years). Most patients are symptomatic (77.8%). Typically, radiology shows a ra-
diolucency lesion (88.9%) and histology describes pseudostratified ciliated columnar 
epithelium. Enucleation has always been described as the treatment.
Discussion: All results were case reports, thus a low level of evidence studies. 
Mandibular surgical ciliated cysts should be considered in patients presenting a man-
dibular swelling or radiolucency lesion with a maxillofacial surgery history. Meticulous 
surgical techniques can aid in the prevention of this lesion.
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Hookey, 1994), traumatic dental extraction (“Surgical ciliated cyst of 
the left maxilla – A case report of unusual pathogenesis – PMC,” n.d.) 
and maxillofacial trauma (Soares et al., 2021). Publications detailed 
this event occurring most often as a sequelae of open maxillary 
sinus surgery (Gates et al., 2022). A surgical ciliated cyst is defined 
as a cystic lumen lined by pseudostratified ciliated columnar epi-
thelium (“Gregory: Surgical ciliated cysts of the Maxilla:… – Google 
Scholar,” 1958). Predominant clinical presenting features are buccal 
and facial swelling following maxillary sinus surgery (open maxillary 
sinus surgery and Caldwell-Luc type procedures). Nevertheless, it 
can be asymptomatic (Gates et al., 2022).

In 1994, Nastri and Hookey (1994) described for the first time a 
mandibular localization. Since then, 14 publications about mandibu-
lar surgical ciliated cysts have been published for a total of 16 cases 
(Anastassov & Lee, 1999; Bourgeois & Nelson, 2005; Cai et al., 2015; 
Drmeddent & Schwartz, 2001; Kelly et al., 2000; Koutlas et al., 2002; 
Lafuente-Ibáñez de Mendoza et al., 2021; Lazar et al., 2006; Li 
et al., 2014; Ragsdale et al., 2009; Seifi et al., 2016; Syyed et al., 2018; 
Youn et al., 2022). This article reports the 17th and 18th cases of 
mandibular surgical ciliated cysts in twin sisters who underwent ge-
nioplasty with concomitant rhinoplasty 30 years earlier.

We are keen to provide an overview of articles about this rare 
localization. This systematic review aims to gather information on 
all the characteristics of patients suffering from mandibular surgical 
ciliated cysts.

2  |  MATERIAL S AND METHODS

A systematic review has been performed in December 2022 in ac-
cordance with the PRISMA 2020 guidelines (Table S2: PRISMA 2020 
check list; Page et al., 2021). Case reports have been conducted in 
accordance with CARE guidelines (Riley et al., 2017).

In order to improve the quality of this systematic review, the 
quality of each case report was analysed according to the check 
list for case reports recommended by JBI Global (Aromataris & 
Munn, 2020; Murad et al., 2018). The results are available in the 
Table S3. The systematic review has not been registered.

2.1  |  Eligibility criteria

All publications, written in English, Spanish and French, concern-
ing patients with mandibular surgical ciliated cysts, were eligible for 
inclusion.

2.2  |  Information sources

Internet requests were launched on 13 December 2022, in two 
different databases following recommendations (Gasparyan 
et al., 2011): PubMed and Google Scholar. Clinical trials were also 

identified through the International Clinical Trials Registry Platform 
search portal (available at http:// apps. who. int/ trial search/ ). Citation 
searching has been performed as well.

2.3  |  Research strategy

The databases advanced search systems and keywords were 
used to identify relevant articles (e.g., ‘surgical ciliated cyst’ or 
‘genioplasty’). Each website proposes a different research en-
gine,  requests have been adapted depending on the database on 
which they were initiated. All search strategies are available in 
Table S1.

2.4  |  Study selection and data extraction

All results were screened based on titles and abstracts. Full texts of 
the potentially selected records were obtained for definitive inclu-
sion (Figure S1). Data extraction was performed twice by two au-
thors (MB and AD).

Articles were excluded according to the following reasons: if the 
article reported on an extra mandibular localization (maxillary or 
nasal); if there was redundant reporting of clinical cases; if abstract 
articles were not available; and if there was a conference proceeding.

2.5  |  Inclusion criteria

All original publications dealing with mandibular surgical ciliated 
cysts were included whether they were systematic reviews, litera-
ture reviews, clinical trials, original research or case reports/series.

2.6  |  Outcomes

The following outcomes were considered: countries of authors' af-
filiations, age and sex, type of surgery (rhinoplasty, genioplasty and 
osteotomy, etc.), type of graft, time between surgery and diagnosis, 
symptoms, localization, radiographic appearance, type of epithelium 
and treatment.

3  |  RESULTS

A total of 3139 results were identified, corresponding to 3127 
unique citations. Based on the inclusion criteria described above, 
3102 were excluded. A final total of 14 articles were included, de-
scribing 16 cases. The main exclusion criteria were maxillary locali-
zation (35.9%). A flow diagram is available (Figure S1). This article 
adds two new cases to this systematic review. Details for each study 
are presented in Table 1.
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Since 1994, most published cases have come from the United 
States (50%). Maxillofacial surgeries are the first cause of mandib-
ular surgical ciliated cysts (94.4%), with two major types of surgery. 
On one hand, concomitant genioplasty with rhinoplasty (nasal car-
tilaginous autograft) represents 44.4% of all aetiology. On the other 
hand, osteotomy with sliding genioplasty also represents 44.4% of all 
aetiology. One article reports a bimaxillary osteotomy surgery with-
out genioplasty (Koutlas et al., 2002). Only one case was presented 
as unrelated to a major maxillofacial surgery (Lafuente-Ibáñez de 
Mendoza et al., 2021). Surgical ciliated cysts of the mandibular re-
gion show a 1.25:1 male-to-female ratio. The median total time to 
diagnosis is 17 years (range: 2–56 years). The latency period in our 
analysis was calculated as the interval from inciting traumatic events 
or surgery to diagnosis. The anterior mandibula is the first localiza-
tion (88.9%). Most patients are symptomatic (77.8%), mainly swelling 
(61.1%) and pain (38.9%). Typically, radiology shows a radiolucency 
(88.9%) and histology predominantly shows a pseudostratified cili-
ated columnar epithelium (100%). The most common type of graft 
is a nasal osseocartilaginous graft (44.4%), but 3 (16.7%) articles did 
not specify the graft type. Enucleation has always been described as 
the treatment (100%).

4  |  C A SES PRESENTATION

In 2022, a Caucasian 48-year-old woman (patient A) was referred 
to the Department of Oral Surgery at the Toulouse University 
Dental Hospital for a mandibular cyst. After the realization of an 
orthopantomogram for orthodontic treatment, a cyst in the an-
terior mandible was found. CBCT revealed a radiolucent lesion 
with a diameter of 3 × 1.5 × 2.6 cm in the lower anterior region 
(Figure 1). Nearly 30 years ago, patient A underwent concomi-
tant genioplasty with a nasal cartilage autograft and rhinoplasty. 
And then a bimaxillary osteotomy 20 years ago. The patient had 
no other medical history and did not complain of other symptoms 
such as pain or swelling. However, patient A suffered from labio-
mental dysesthesia, but only since she underwent a bimaxillary 
osteotomy. We chose to associate this symptom with bimaxillary 
osteotomy rather than genioplasty.

The patient's monozygotic twin sister (patient B) also underwent 
concomitant genioplasty with nasal cartilage autograft and rhino-
plasty 30 years ago but did not undergo bimaxillary osteotomy sur-
gery. They have been operated on by the same surgeon. Unlike her 
sister, patient B had repeated chin infections treated with antibiotics 
and analgesics. Symptoms were oedema and pain. The same radiolu-
cent lesion was noticed. Despite her symptoms, a diagnosis has not 
been identified before patient A's.

While patient A was under local anaesthesia to enucleate the 
cyst. A full-thickness alveolar mucosal flap was conducted via an 
incision in the buccal side of the mandibular symphysis. The cyst, 
which was attached to the nasal bone graft by its anterior part, was 
dissected and enucleated. After resection, the specimen was sent to 
the Department of Anatomical Pathology. Sutures with absorbable A
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thread were realized. Histopathological examination revealed that 
the cyst was lined inside with ciliated respiratory epithelia, and a sur-
gical ciliated cyst was diagnosed (Figure 1). Cartilage was also found. 
The same surgical procedure was performed on patient B. The same 
histopathological result was obtained.

5  |  DISCUSSION

This systematic review of the literature provides information about 
mandibular surgical ciliated cysts and summarizes the various clin-
ical signs, location, treatment, age, sex, latency, type of graft, aeti-
ology and radiographic appearance of this rare lesion. The United 
States is the country with the highest number of publications 
about mandibular surgical ciliated cysts. This could be explained 
by the fact that the United States is the first country ranked by a 
total number of aesthetic procedures (Global Survey 2021, 2021). 
According to the data collected, mandibular surgical ciliated cysts 

are located mainly in the anterior part of the mandible, providing 
a cystic-looking radiographic image. This anterior location is due 
to the type of surgery itself. Since the population affected by this 
lesion has mostly a history of genioplasty, with two main proce-
dures: genioplasty concomitant with rhinoplasty, based on the use 
of a nasal cartilaginous autograft, and genioplasty concomitant 
with maxillary osteotomy (Anastassov & Lee, 1999; Bourgeois & 
Nelson, 2005; Cai et al., 2015; Drmeddent & Schwartz, 2001; Kelly 
et al., 2000; Koutlas et al., 2002; Lazar et al., 2006; Li et al., 2014; 
Nastri & Hookey, 1994; Ragsdale et al., 2009; Seifi et al., 2016; 
Syyed et al., 2018; Youn et al., 2022). One article reports a ramus 
localization after a mandibular sagittal split osteotomy with con-
comitant maxillary osteotomy (Li et al., 2014). One case of surgical 
ciliated cysts has been described after teeth extraction and the 
use of a collagen membrane and platelet-rich plasma (Lafuente-
Ibáñez de Mendoza et al., 2021). The advanced pathophysiology 
is based on possible metaplasia, a reasoning that requires further 
research. Most patients are symptomatic in the previous area of 

F I G U R E  1  Preoperative CBCT and histopathological results.
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surgery, with swelling being the most frequently described symp-
tom. However, it should be kept in mind that some patients remain 
completely asymptomatic. The median latency period is 17 years, 
with extremes ranging from 2 to 56 years. The treatment per-
formed was always enucleation. Few data are available concerning 
follow-up sessions. Two articles did follow-up within 30 months 
(Lazar et al., 2006) and 14 months (Li et al., 2014). No recurrences 
have been described in the literature.

The strengths of this article lie in the fact that it is the first sys-
tematic review of the literature concerning mandibular surgical cili-
ated cysts. It highlights the signs of this rare and poorly understood 
lesion in order to facilitate its diagnosis and treatment.

Weaknesses of this article are the level of evidence, selection 
bias, such as publication bias and biases present in the analysed ar-
ticles (Drucker et al., 2016). All results were case reports, thus a low 
level of evidence studies. Articles dealing with patients with man-
dibular surgical ciliated cysts are infrequent and often suffer from 
methodological flaws due to their study design. Also, it would have 
been interesting to collect more data about follow-up and recur-
rences. As a result, it is difficult to draw robust conclusions from the 
current literature.

This systematic review raises the importance of maxillofacial 
surgeries in the pathophysiology of mandibular surgical ciliated 
cysts, with two main aetiologies: genioplasty with nasal cartilage 
autograft and genioplasty concomitant to maxillary osteotomies. 
In both cases, the pathophysiological hypothesis is an acciden-
tal implantation of the sinus membrane epithelium during genio-
plasty. For genioplasty with a nasal cartilage autograft, improper 
preparation of the graft would seem to be the cause (Drmeddent & 
Schwartz, 2001). In the case of maxillary osteotomies concomitant 
with genioplasties, the use of the same instruments in the maxillary 
and mandibular regions would be the cause of this epithelial graft 
(Koutlas et al., 2002).

Our case reports enrich the link between genioplasty using a 
nasal cartilage graft and surgical ciliated cysts. The twin sisters had 
the same surgery and complications. The data are similar to other 
case reports. It seems that the use of this genioplasty technique re-
quires meticulous preparation of the graft.

Today, sliding genioplasty is the gold standard technique to mod-
ify the natural chin anatomy based on an inferior border osteotomy 
of the mandible, enabling 3D repositioning of the chin (Maglitto 
et al., 2022). Many different genioplasty techniques are described 
(Eppley, 2019). It seems that the technique based on nasal cartilage 
autograft is not widely used nowadays.

6  |  CONCLUSION

In summary, cysts in the mandible can be surgical ciliated cysts. 
Surgical ciliated cysts are rare but mostly occur after genioplasty 
with a nasal cartilage autograft or simultaneous surgery on the 
maxilla and mandible, even decades later. When patients have 
a history of surgery, we should keep in mind that a surgical 

 ciliated cyst is a differential diagnosis of a radiolucency lesion, 
such as periapical cysts or odontogenic keratocysts, even in 
 asymptomatic patients. To prevent surgical ciliated cysts in 
the mandible, we recommend using sliding genioplasty instead 
of nasal  cartilaginous grafts and being careful with surgical in-
struments used during concomitant maxillary and mandibular 
surgeries.
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