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Abstract: A lateral periodontal cyst (LPC) is a rare finding. Patients diagnosed with LPC younger
than 40 years of age are not that common. Mostly asymptomatic LPCs can be discovered on routine
radiographs as an oval radiolucency between two mandibular premolar teeth roots and can vary
in shape and size. Most cases are treated with enucleation, bone curettage, or a combination of
both, greatly depending on the surgeon’s preference. Because most LPCs are quite small, lesions
do not require any regenerative procedures. In the presented case, because of cortical expansion of
the lesion and loss of vital bone bridge surrounding two adjacent maxillary teeth, a guided bone
regenerative procedure (GBR) with xenograft bone substitute was used. Despite that small lesions
can heal on their own, nowadays the approach of full-mouth therapy (FMT), including direct soft
or hard tissue reconstruction in the oral cavity, seems to be a wise treatment. The presented paper
presents and describes an unusual LPC case with cortical bone expansion in a very rare maxillary
canine—premolar region.

Keywords: lateral periodontal cyst; bone curettage; cyst enucleation; guided bone regeneration;
flap design

1. Introduction

Cysts and tumors of odontogenic and non-odontogenic origins are common findings
in the oral cavity. In order to fully differentiate and recognize a selected cyst or tumor, a
detailed clinical, radiological, and pathomorphological knowledge is important. A lateral
periodontal cyst (LPC) is a rare finding in the jaw bones. It is an unusual odontogenic cyst
of benign potential, with occurrence estimation of 0.4-1% [1-4]. Due to its rare occurrence,
LPC has some characteristic features of an odontogenic cyst of developmental origin mostly
found in adults > 40 years of age. No sex-predilection is notable. Re-occurrence rate is very
low [1-3].

The first LPC literature description was reported by Standish and Shafer in 1958. In
1987, Gardner et al. described glandular odontogenic cyst (GOC) variation from LPC.
Later, Altini and Shear, in 1992, evaluated and described three LPS forms: monocystic,
multicystic, and botryoid type [4-6]. Most commonly, LPC is presented as a unilocular
lesion on radiological evaluation.
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Some hypotheses of their origins are known. The first of them describes its origin
as a dentigerous cyst arising from expansion of the dental follicle along its lateral root
aspect. The second one explains its origins from the remnants of Malassez cells during
odontogenesis [3-8].

Most commonly, LPC is found in the mandible canine and premolar region, and less
commonly in anterior maxilla, while other locations remain extremely rare. Clinically it
presents without any pain or inflammation, and rarely tenderness or teeth mobility. Most
often it is described as a non-keratinized, noninflammatory related lesion present along
mostly lateral surface of a fully developed, erupted, and healthy vital tooth. Pain might be
present if a vital tooth is involved in the lesion or is displaced [1-7].

Cases of LPC inflammation or abscess formation are rare. Larger cysts can cause bone
perforations, fenestrations, and be painful. Sometimes an LPC appears as a small blue
cyst when outside of the bone. Potential local aggressiveness should be established during
clinical examination, and presence of such factors as teeth mobility, radiolucency with
irregular borders, and teeth/root resorption with or without any gingival lesions might
confirm this [5-8]. In most cases, a presented lesion is found accidentally on routine dental
radiographs, or is perhaps visible in the oral cavity as an atypical swelling between two
dental roots. Quite often vital teeth do not give any features such as local inflammation,
pain, abscess formation, or other. Most commonly, LPCs are small, oval/round lesions
between heathy dental roots with various sizes, without teeth resorption or their displace-
ment. Unilateral cystic lesion with clear visible borders rarely cause tooth displacement,
and never their resorption [1,3,5-9].

Histologic evaluation mostly reveals a thin, nonkeratinizing layer of some squamous
or even cuboidal/flattened epithelium. In most cases, 1-3 layers are present, similar to a
reduced enamel epithelium or even dental lamina (Serres remnants). Furthermore, some
collagen fibers, vascular spaces, glycogen-rich clear cells, or rarely other cells can be found
in the cystic lining, also presented sometimes with focal plaques of epithelial thickenings
looking similar to a fusiform or spindle-shaped pattern [4-7]. Parts of odontogenic epithe-
lium within cyst walls are also present. So far, no malignant LPC form or transformation
has been noted [8,9].

Over time, the World Health Organization (WHO) odontogenic tumor classification
and nomenclature has changed. LPCs are known also for their two other rare types, namely,
botryoid odontogenic cysts (BOCs) and glandular odontogenic cysts (GOCs). GOC is the
most aggressive form, it is 70% common in mandible and very rarely <1%, with high
re-occurrence rate even at 22%. On the other hand, BOC is the less common form, with ex-
pansive growth pattern, common in mandible, high reoccurrence rate, >30% after treatment,
and is characteristic for its botryoid-like small oval-shaped features microscopically [1-5].
Differential diagnosis of LPC should include other dental cysts, unicystic ameloblastoma,
odontogenic keratocyst, follicular cyst, residual cysts, lateral radicular cyst, ossifying fi-
broma (OF), BOC and GOC types, gingival cyst of adults (GCA), or others [7-9]. Atypical
findings might also include other cyst-like pathologies adjacent to one, or present between
two fully developed roots [5,7-9]. After either of the mentioned pathologies removal,
presence of various bone defects can be treated with known bone regenerative techniques
or can heal by their own by spontaneous healing. The indication for those are greatly
case-related, dependent on future perspectives, such as dental implant placement and
presence of bone ridge, prosthesis usage, visual and esthetic aspects, and others.

Based on the following, the scope of each surgery can be very easily planned on any
CBCT when a detailed examination is focused on: radiolucent or radiopaque areas with or
without irregular borders; expansion between roots or extending far beyond their apexes;
localized in the superior/inferior part of the alveolar ridge; cortical bone expansion, loss of
vital bone ridge; close relation to vital structures such as mandibular canal, maxillary sinus,
naso-palatal canal, mental foramen, and nasal cavity.

The aim of this study is to present a very rare case of lateral maxillary LPC with buccal
cortical plane expansion towards gingival soft tissues along with a follow-up period of
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one year. Furthermore, surgical curettage with ostectomy and guided bone regeneration
(GBR) repair with xenograft injectable platelet rich fibrin (iPRF) and resorbable collagen
membrane and later outcomes will be presented.

2. Case Report Presentation

A 35-year-old female patient presented with a small, well-defined lesion on the at-
tached gingival area, approximately 5/6 mm in diameter between roots of teeth 23-24,
reported to the Privat Dental Clinic. The patient’s main concern was focused on gingival
asymmetry and a tumor-like mass, painless and sometimes tender on tooth brushing.
Clinical anamnesis revealed the occurrence of this asymptomatic mass for over 6 months.
Because of swelling and atypical cortical expansion, the patient was referred for consul-
tation and treatment. The patient was generally healthy without any chronic illness or
important medical and dental past. A routine panoramic radiograph revealed a well-
defined, radiolucent, left maxillary lesion located between the roots of the canine and first
maxillary premolar (Figures 1 and 2).
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Figure 1. Panoramic radiograph slice from CBCT evaluation of LPC.

Figure 2. LPC expanding towards attached gingiva with buccal cortical plate resorption.

Clinically, teeth remain vital, non-displaced, stably situated in the alveolar socket with
visible asymptomatic solitary swelling on the buccal gingiva with visible perforation of
buccal cortical plate, not fluctuant on palpation. No ulceration or perforation through
the attached gingiva was present. Presented cystic lesion was unilateral, painless in
examination, and well related with adjacent expanded gingiva. Neither inflammation
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nor abscess formation was present. Both premolars responded well to cold stimulus.
Surrounding teeth dental and periodontal status was good, all vital signs normal, and
there was no periodontal disease without inflammated sockets or any other pathologies in
surrounding bone and periodontal structures.

Cone beam computed tomography (CBCT) evaluation revealed the perforation of the
buccal cortical bone plate, with expansion towards soft tissues, measuring about 6 mm
at longest diameter (Figures 3 and 4). Palatal bone plate remained without any lesions.
Because of close proximity to the apex of first premolar and scheduled enucleation with
bone curettage/drilling, a decision of endodontic treatment 24 was scheduled. Secondly,
such treatment was also indicated because of (1) the loss of cortical plane (possible local
aggressiveness of lesion), (2) possible GOC/BOC or other dental-related cyst/tumor occur-
rence; (3) possible teeth pulp necrosis/inflammation after extensive curettage/bone drilling
used for local radicalization protocol; (4) minimizing the time needed for secondary surgery
if such would be necessary in case of other pathology. On CBCT further evaluation, a
slight sclerotic border close to both tooth apex/roots was visible. Teeth structure remained
preserved, with only the buccal cortical bone perforation. On the floor of the left maxillary
sinus, a retention mucous cyst was seen; however, due to the clinical irrelevance, only a
laryngologist consultation was scheduled.

The decision was made firstly to prepare the first left maxillary premolar for endodon-
tic treatment, then schedule dental hygienization as preparation for surgery. The surgical
plan consisted of cyst removal, followed by bone curettage with ostectomy if needed and
guided bone regeneration (GBR) under local anesthesia. Intra-oral premedication 60 min-
utes before procedure consisted of 2 g Amoxicillin (Sandoz Poland, Novartis Division-Basel,
Switzerland) and 200 mg Nimesil (Nimesulidum, Laboratori Guidotti, Pisa, Italy). Oral
cavity was rinsed with 0.1% CHX (chlorhexidine gluconate) (Eludril, Pierre-Fabre Oral
Care, Paris, France) solution for 30 seconds. Additionally, lips and skin surrounding the
operating field were scrubbed with alcohol—ethanol 96% solution—~AHD 1000 solution
(MediLab, Lysoform, Wuerzburg, Germany). Protective sterile Vaseline (Unilever, Leather-
head, England) cream was applied to lips. Two ampules of local anesthetic (1.7 mL each),
Ubistesin forte 4% (artycaine with epinephrine, 40 mg + 0.012 mg; 3M Espe Oral Care,
St. Paul, MN, USA), was administered.

Figure 3. CBCT sagittal view of LPC.



Appl. Sci. 2022,12, 7200

50f12

Figure 4. CBCT axial view of LPC, note 23 teeth close to apex relation with lesion.

Some special concerns should be mentioned regarding the drug Nimesil (Nime-
sulidum), one of the known non-steroidal anti-inflammatory drugs (NSAIDs). The drug
presented herein drug is prohibited in some countries because of a few known cases of
liver failures, mentioned and presented worldwide rare fatal cases; however, in Polish
Drug Agency guidelines, its usage is not prohibited. Therefore, the authors would like to
address this issue and point out that other NSAIDs drugs can be used instead with good
pain control and fewer possible complications [10,11].

A modified gingival crevicular incision with lateral counter incisions extending from
22-25 was used. Lateral incisions were supposed to help, to rotate and advance the flap
in case of flap perforation because of the buccal swelling and very thin gingival layer.
Secondly, if flap perforation would be hard to close, a layer of long resorbable membrane
+iPRF was supposed to help with granulation process on used collagen membrane.

Mucoperiosteal flap elevation helped gain full visibility of the cyst, which had been
perforating the buccal cortical bone and ingrowing from inside onto the released flap.
Blunt dissection helped to divide the cyst from the thin flap without any perforation. Cyst
integrity remain untouched and flap had been carefully elevated further downwards from
the bony defect. Macroscopically, there was a cystic cavity with some fluid accumulation,
soft in palpation, without any tumor-mass-like structures inside.

A surgical removal consisted of cyst enucleation, followed by bone curettage, which
resulted in removal of the entire cyst. Later on, because of cortical bone expansion and
occupation of the adjacent apex of the teeth, a high-speed surgical drill ostectomy of
adjacent bone walls and endodontically treated apex was performed in order to maximize
the radical surgery protocol.

After cyst removal and bone cavity radicalization, saline irrigation helped to estimated
bone boundaries. Adjacent teeth remained stable, without any pathological movement.
Palatal cortical bone remained unchanged. Because of a significant hard tissue loss and
bone defect, a decision was planned for GBR procedure—guided bone regeneration with
xenograft bone (1 g The Graft 0.25-1 mm, Manufacturer Purgo Biologics Inc., Seongnam-
si, Gyeonggi-do, Korea) and resorbable collagen membrane (20 x 30 mm OsseoGuard
Membrane-Zimmer Biomet, Collagen Matrix Inc., Oakland, CA, USA) was performed.
Xenograft material was mixed with two iPRF tubes. A centrifuge (Model: Minifuge, AMD
Company, New Delhi, India) was used at 2660 rpm for 12 minutes. Suturing was made
with 5.0 interrupted sutures (Dafilon, B.Braun, Melsungen/Ag, Germany) and 6.0 nylon
vertical mattress sutures (Figure 5).
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Figure 5. Intraoperative photograph with sutured collagen membrane onto xenograft bone with iPRF.

Control CBCT revealed good, complete bone filling with bone and stable position
of the material (Figures 6 and 7). The patient was discharged with Amoxicillin solutab
solution 1 g 2 times per day with Nimesil 100 mg 2 times per day and additional ad hoc
paracetamol 1 g 3 times per day if necessary.

Figure 7. CBCT axial view directly after surgery to evaluate buccal bone plate restoration.
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After-surgical wound care included 3 times per day rinsing with 0.1% CHX solution-
Eludril 0.20% (Pierre-Fabre Oral Care); 3 times per day H,O;, hydrogen peroxide 3%
(HascoLek, Wroctaw, Poland) and appliance for sleep CHX gel solution on the wound.
After local wound dehiscence, additional Solcoseryl dental adhesive paste (Meda Pharma,
Solna, Sweden) was used to improve wound granulation (Figure 8). Wound hygiene was
maintained for 14 days.

4

Thin attached gingiva did not heal as well as planned, therefore collagen membrane
and iPRF helped the granulation process to fill and heal the gap in the flap (Figures 9 and 10).
The surgical period was uneventful, no inflammation or other complications were present
during healing. Good healing of xenograft bone and gingival contour was achieved. Rou-
tine follow-ups took place every week for six week, then every month till six months. After
18 months post-op, an overall good final surgical outcome was achieved, and control CBCT
evaluation underlined a good condition of the healed bone (Figures 11-13). Histopathologi-
cal evaluation confirmed the diagnosis of LPC, without any inflammation, granulation, or
other tumor-related features.

Figure 8. Intraoral photograph 3 days after surgery.

Figure 9. Intraoral photograph 7 days after surgery.
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Figure 12. CBCT sagittal view after 15 months.
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Figure 13. CBCT axial view after 15 months after surgery.

The result of the surgery was good, without any re-occurrence of the LPC. Surgical
enucleation seems to be the treatment of choice; however, additional curretage or bone
ostectomy remain individually derived for a case; such as cortical expansion, large defects,
large cysts, or a surgeon’s own preferences.

Clinical consideration should include the following: (1) dental status of adjacent
teeth and periodontal tissues; (2) positive vital test for opposite teeth; (3) condition of
palatal/buccal cortical walls; (4) careful planning of type of bone regeneration based
on tissue defect; (5) local bone defect curretage or burr ostectomy for surgical radical-
ization; (6) in case of flap dehiscence, plan a secondary approach: collagen membrane
and/or rotational full flap surgery to cover the defect; (7) maintain sutures for 2-3 weeks;
(8) improve local granulation in case of flap necrosis/dehiscence; (9) maintain patient oral
hygiene for healing 2—4 weeks (0.1% CHX, or other).

3. Discussion

Any type of oral cavity cysts or tumors should be fully visualized and evaluated on a
CBCT. Detailed patient anamnesis should include any clinical symptoms occurring with
the lesion, co-existing morbidities, and time of occurrence. Most tumors and cysts occur in
the presence of a retained tooth, mostly in the mandibular posterior region.

LPC can be easily diagnosed based on radiological and clinical symptoms [1-5]. Most
often, its location between anterior/premolar mandibular tooth roots is found as a typical
sign of this cyst. Some authors hypothesize that because of an LPC’s close relation with
root surface, a possible origin from the cell rests of Malassez could be important [3,5].
Rarely, its atypical features, such as cortical expansion or tooth displacement, occur. An
additional CBCT is mandatory to establish close features of the lesion [5-8]. According
to Altini et al. and Shear et al., cortical plate expansions should always be carefully
examined, especially in any case of GOC/BOC or any other appearances of irregular
lesions in classic radiographs [3,5]. On the other hand, to fully establish the degree of
bone loss and direct proximity of vital teeth, maxillary sinus or nerve/artery branches,
in any cystic lesion, a CBCT is nowadays a gold standard of diagnostics, which is also
confirmed by Chrcanovic et al. [8]. In cases of tooth resorption and irregular bone lesions,
other odontogenic or non-odontogenic cysts or tumors can be suspected [7,9]. Usually,
LPC is diagnosed accidentally during routine control radiograph, which is well described
in most cases [12-15]. Rarely, atypical situations might occur, including its inflammation,
huge size, and atypical location between crowns or opposite to the buccal side. Secondary
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infection in LPC is rare, and might be related with as surrounding teeth remain non-vital
because of damage to the apex vital structures [5-12].

Since LPC has a low re-occurrence rate that requires in most cases simple cyst removal,
with or without additional curettage, no other special approaches are needed [7,16,17].
Curettage itself is used to avoid remaining any cyst remnants and improve surgical qual-
ity [17-21]. On the other hand, cases of bigger, expansive LPC forms, along with GOC and
BOC forms of LPS, which are rare, require a more radical approach because of a big possible
re-occurrence rate around 22-35% in total [18,19,22]. Shah et al. underlined the necessity of
more extensive surgeries in cases of bigger pathologies; nevertheless, involvement of two
or more teeth, propagation towards nasal cavity, or maxillary sinus or palate destruction in
maxillary lesions are considered factors of more difficult surgery [17-19,22].

The more aggressive form, BOC is named by many authors as a polymorphous
odontogenic cyst [7,15]. Microscopic evaluation of the cyst wall can describe the form of
the lesion, either a classic LPC or a more aggressive multicystic or botryoid form. In any
case of microcyst formation in the microscopically evaluated cyst wall, this finding should
arouse suspicion about a possible more aggressive form of the lesion [3,7,9,15,16,22].

Most pathologies are located in the posterior mandible, mostly associated with some
type of impacted teeth, especially third molars. In most cases, odontogenic keratocysts
(ODC), dentigerous cysts, variants of ameloblastoma, or others, including BOC and GOC,
in the anterior mandible/maxillary region should be differentiated from [1-7].

Since their bone aggression is bigger and more rapid in time, more radical surgery is
discussable. A detailed histopathological specimen biopsy is needed to establish the nature
and aggressiveness of the lesion [5,9,14-16]. Therefore, authors in the presented study,
because of cortical expansion, additionally combined bone curettage with local bone cavity
ostectomy. In this place, we hypothesize that the scope and degree of surgery is established
after evaluation shape and size of the cyst (<1 cm; 1-2 ¢cm, >2 cm), condition of the adjacent
bone (cortical expansion in one wall, two walls, entire defect), and teeth (displacement,
resorption). Rarely, teeth need to be extracted or treated endodontically. This situation is
greatly dependent on the condition of the teeth, close proximity of the cyst, and the vitality
of teeth.

A great GOC aggressive potential in some cases might even result in local bone
resection with simultaneously performed reconstruction [5-7]. Bone grafting, microsurgery,
bone/skeletal scaffolds, or others also can be used with or without collagen resorbable
or synthetic non-resorbable membranes to protect and enhance healing in the grafted
bone [15,16,22].

The degree of bone reconstruction depends mostly on the degree of bone loss and type
of damage caused by the cyst: bone resorption, lack of cortical plate, and teeth resorption or
displacement. Standard protocol in small defects consists of simultaneously performed GBR
procedure with xeno-bone graft. Great interest in iPRF usage is still growing. Ramalingam
et al.’s study suggests that GBR, xenograft/iPRF, and collagen membrane usage should be
more common [18]. Used herein, collagen membrane resorption profile lasts 6-9 months,
which is considered as a long period and is (1) adequate for bone/GBR healing procedures;
(2) enables soft tissue granulation on its surface; (3) can be shaped onto desirable position;
(4) is easily sewn; (5) grants adequate passive stable position if sutured to adjacent tissues;
(6) enhances bone healing. Collagen membrane should help in maintaining stable xenograft
bone position [17-19]. In some cases of bigger cysts, especially in older peoples with
chronic illness or possibilities of pathological bone fractures, or children, a two-step surgery
consisting of Partsch I with histological evaluation and silicone or rubber obturator can be
used [17,19].

If GBR procedures are not used, a spontaneous healing method can also be used. The
mentioned method should be indicated for small lesions, inflammated tissues, presence of
good adequate volume of cortical bone and adequate bony ridge height and shape, and
others [5,8,14,21,22].
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In most cases, a fully erupted tooth is related to LPC, with typical location in the
anterior mandible, incisor, or premolar area [20]. An atypical case of LPC associated with
impacted teeth was described by Buchholzer et al. [21]. Since most case are unilocular,
rarely multiple or multifocal LPC cyst presentation can also occur, similar to in Siponen
et al.’s case [23]. Other atypical locations, depending on the localization between dental
roots, crown, situated more coronally or laterally in the erupted teeth, are also known [24].

After surgical removal of the cyst, each clinician should remember to achieve a good
final result. Propper planning of soft and bony tissue regeneration is necessary to avoid
any bone asymmetry, gum recession, or others related with surgery. Especially, the anterior
maxillary region requires special attention in maintaining esthetical and functional outcome,
especially resulting in no pathological teeth mobility or their displacement because of
lacking bone support after cyst removal.

4. Conclusions

LPC is a slowly growing lesion. The unicystic form, without any tooth or bone
resorption, can be successfully treated with cyst enucleation. Some studies have shown
that additional bone curettage might greatly decrease potential re-occurrence of the lesion,
while others indicate that bony defect reconstruction is a treatment of choice nowadays, if
LPC is confirmed. Because a lot of clinical and radiological symptoms of LPC are typical,
only rarely can its true nature be revealed after a microscopical evaluation of the specimen.
A more radical approach should include the BOC and GOC forms. Each surgeon should
plan for a second surgery and radicalize the approach or use a wait-and-see approach if
needed after microscopic evaluation of the excised specimen. In this case, a classic LPC was
successfully treated with enucleation with bone curettage and high-speed bone ostectomy
and GBR procedure with xenograft, iPRF, and collagen membrane usage. After 15 months
of observation, the used herein xenograft material healed and no cyst reoccurrence was
found. It was adequate enough to reconstruct the bony defect, and healing period can be
easily evaluated during routine check-ups. Each case of LPC should be carefully monitored
after surgery and each surgeon should always remember the two aggressive forms, namely,
BOC and GOC.
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