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Abstract

Objective: The objectives of this study are to retrospectivelyanalyse large cysts and cystic tumors in the jaws that present overlapping features in radiographic differ-
ential diagnosis, to determinate their prevalence and tendency rates following surgical treatment, and to evaluate the relationship between lesion size and the likeli-
hood of relapse. Material and methods: Hospital records of patients with large cysts and cystic tumors (>2 cm), surgically treated at the University Clinic for Surgery
of the Face, Jaws and Neck - Maxillofacial Surgery in Skopje, over a period of 3 years were analyzed. Histopathological confirmation ofthe jaw cysts and cystic tumors
was performed at the Institute of Pathological Anatomy in Skopje. All patients underwent preoperative 3D Cone Beam CT scanning/ orthopantomogram (‘Panorex) (3D
CBCT/OPG). The data were tabulated and statistically analyzed. Results: Among the 52 patients, 79% were diagnosed with cysts, while the remaining 21% had cys-
tic tumors. Radicular cysts were the most common with 46%, and ameloblastomas were the most common with cystic tumors consisting of 13%. Cystic tumors in the
jaws showed a statistically significantly higher tendency to relapse compared to cysts (p= 0.002966); Ameloblastomas showed a higher tendency to relapse than CGCT
(p=0.259796). Keratocysts relapse significantly more often than other cysts (p=0.043459). Large cysts relapse significantly more often than small ones (p=0.011).
Conclusion: 3D CBCT/OPG are valuablediagnostic tools for evaluating large cysts and cystic tumors in the jaws, but the definitive diagnosis requires histopatholog-
ical analysis. Odontogenic keratocysts and ameloblastomas are locally aggressive lesions with a high tendency for recurrence, and this feature should be taken into
account when planning surgical intervention. Keywords: Cysts; cystic tumors; jaws; recurrence.

AncTpakr

Llen: Llenute Ha oBa UCTpaxyBatbe Ce PeTPOCNEKTMBHA aHanM3a Ha ronemMi LCTY U LMCTUYHM TyMOPW BO BUIMLMTE KOM Ce HaoraaT Bo MerycebHa papvorpadcka
AncbepeHLianHa avjarHoaa, yTepayBarbe Ha HUBHATA 3aCTaNEHOCT U CKITOHOCT KOH PELMAVBUPAKLE MO XVPYPLUKUOT TPETMaH, Kako 1 MOBP3aHOCT Ha HYBHATa rofemMuHa
€0 peLyavBaHTHocTa. MaTepujan 1 MeToau: AHanuavpaHi ce GONHNYKUTE UCTOPUN Ha NaLIMEHT CO FONEMM LIMCTM W LIMCTUYHY TYMOpK (>2 CM), onepupani Ha YHueep-
3uTeTCKaTa KN HUKa 3a XMpyprija Ha nuLie, Bunnum v par - Makeunodaumjanta xvpypryja 8o Ckonje, BO BpeMeHCKIn Nepvop 0f 3 roAnHK. BUmMYHITE LUCTY W LIUCTUYHK
TYMOpY Ce XMCTONATOMOLLIKM NOTBPAEH! Ha VHCTUTYTOT 3a naTonoLuka aHaTomuja Bo Ckonje. Kaj ciTe naeHTi npefonepaTveHO e peanuanpara KoMmjyTepcka ToMorpa-
tuja/opronaqtomorpam (CBCT/OPG). Mopatouyre ce TabenapHo NpykaxaHy 1 CTaTucTiki ananvavpanm. Pesynratu: Og BkynHo 52 nauueHty, 79% vmane uucty, a
npeocTaHarute 21% LpucTniHm Tymopu. Of ronemuTe LyCTu HajuecTv bea papvkynapHuTe LMcTi co 46%, a of LCTIHUTE TyMopH HajuecTn Gea amenobnactomute co
13%. LiucTudHuTe TyMOpY BO BUNMLITE NOKaXaa CTaTUCTUYKY 3Ha4ajHO noroniema CKMOHOCT KOH peLiavBmpatbe Bo 0AHOC Ha LucTuTe (p= 0,002966); Amenobnactomute
nokasaa Morofema CKIoHoCT KoH pemavs otkonky CGCT (p = 0,259796). KepaTokvcTiTe peLvavBupaat 3HauuTenHo noyecto o apyrute uuctv (p=0,043459). lonemute
LICTV 3HA4UTENHO NoYecTo peLuaveipaat oa manute (p=0,011). 3akny4ok: CT/OPG ce Kop1CHM AUjarHOCTYKM METOAM 3a FoNeMM LMCTY M TYMOpY BO BUMULIATE, HO
AeUHUTUBHATA AKjarHo3a Ce NocTaByBa Co XVCTONATONOLLKa aHan3a. OfOHTOrEH KepaToumcTy U amenobnacToMuTe Ce NoKaMnHO arpecvBHY N1e3ni o ronema TeHaeH-
Lvja 3a peLmanBs, v oaa ocobuHa Tpeba Aa ce uma BO MpedBWA NPy NaHMpare Ha XvpypLukata iHTepseHumja. Knyusn 36oposu: Lincty; umucTvyHm Tymopy; Bunvuy;
peLANBaHTHOCT.

Introduction encompass a wide spectrum and may originate from both

dentogenic and non-dentogenic origin. The majority of this

Many lesions in the jaws exhibit a radiographic appear-  lesions are benign and some of them are malignant', which

ance that resembles cysts, making diagnosis based solely  complicates the preoperative radiographic diagnosis and
on imaging a differential diagnostic dilemma. Jaw lesions  surgical treatment plan.
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Jaw cysts have a radiographic appearance of unilocular
or multilocular radiolucent lesions of varying size and
shape?. Cysts and cystic lesions in the jaws may be associ-
ated with an impacted, or unerupted tooth’. The most com-
mon radiographic dilemma of jaw lesions associated with
an impacted tooth is between cysts, but also between cysts
and odontogenic tumors, such as follicular and odonto-
genic keratocysts (OKC), and ameloblastoma as an odon-
togenic tumor**.

Unilocular lesions not associated with an impacted
tooth are oftenindicative residual cysts, primordial odonto-
genic keratocysts, and ameloblastomas, odontogenic myx-
omas, traumatic cysts, and idiopathic bone cavities.
Multilocular radiographic presentations are most common-
ly suggestive of odontogenic primordial keratocysts and
tumors such as ameloblastomas, odontogenic myxomas,
central giant cell tumor (CGCT), and central A-V (arteri-
ovenous) hemangioma.

Cystic lesions vary in size; some of them, although
benign, are locally aggressive, grow tosignificant dimen-
sions, and have a high tendency to recur. Among these
lesions, odontogenic keratocysts and ameloblastomas are
considered the most aggressive and have a high recur-
rence rate’.

The goal of surgical treatment is complete removal of
cysts and cystic tumors to prevent recurrence and ensure
minimal postoperative morbidity. The most commonly
used surgical techniques in the treatment of cystic lesions
in the jaws are: Enucleation Partsch II cystectomy or curet-
tage as the most commonly used surgical treatment, Partsch
I cystotomy and En bloc resection in recurrent large cysts
and cystic tumors>*7**', In large odontogenic cysts, where
there is a risk of jaw fracture during their complete
removal, the Evocyst method has also been described as a
treatment, which involves the application of intracystic
negative pressure through a hand-made device. According
to the study by Castro-Nuiiez et al. this method demon-
strated excellent results in terms of filling the defect with
newly formed bone, with a high rate of osteogenesis in less
than 3 months, which is significantly faster compared to
conventional techniques that require up to 12 months for
complete healing’.

The objectives of this study are to evaluate large cysts
and cystic tumors in the jaws that present radiographically
differential diagnosis, to determine their prevalence, and
their recurrence after surgical treatment, and to assess the
relationship between the size of the cysts and cystic tumors
and the ability to recur.

Material and methods

The study represents a retrospective analysis of 52
patients with large cysts and cystic tumors (>2 cm), surgi-

cally treated at the University Clinic for Surgery of the
Face, Jaws and Neck - Maxillofacial Surgery in Skopje, in
the period between January 2020 and April 2024. All jaw
cysts and cystic tumors were postoperatively histopatho-
logically confirmed at the Institute of Pathological
Anatomy in Skopje. Preoperative radiodiagnostics with 3D
Cone Beam CT scanning or orthopantomogram (Panorex)
(3D CBCT/OPG) was performed. The dimensions of the
cysts and tumors were measured in the PlanmecaRomex-
is>*** program. The obtained results are tabulated and sta-
tistically analysed, and the significance of the differences
between the groups was determined using the Chi Square
test and Fisher exact test. The inclusion criterion was that
the patients had undergone surgery 12 months before the
conclusion of the study on April 1, 2024.

Results and discussion

Cysts and cystic lesions of the jaws oftenpresent with
similar clinical and radiographic features but the definitive
diagnosis reliant on histopathology analysis. Accuratepre-
operative diagnosis is crucial for selecting the appropriate
surgical approach, as certain cystic lesions are locally
aggressive and have a high recurrence rate'.

In our study, cysts were foundin 41 patients (79%)
while cystic tumors were diagnosed in 11 patients (21%)
(Table 1).

Table 1. Prevalence of cysts and cystic tumors in the jaws.

Diagnosis Number (N) | Percentage (%)
Cysts 41 79%

Cystic tumors | 11 21%

Total 52 100%

Fisher's exact test determined confirmed that cysts were
significantly more prevalent than cystic tumors at p<0.05
(Table 2).

Table 2. Prevalence of cysts and cystic tumors in the jaws.
Fisher's exact test < 0.00001. The result is significant for
p<0.05.

Diagnosis Cysts | Cystic tumors | Total
Cysts 41 0 41
Cystic tumors 0 11 11
Total 41 11 52
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These findingswith epidemiological date from the
Republic of North Macedonia and studies such as Rees et
al."” on a Chilean population that at 4777 patients with cysts
and odontogenic tumors and with the results in the study by
Nayak et al.”. where odontogenic cysts are significantly
more prevalent than odontogenic tumors. This difference in
the percentage prevalence of cysts and cystic tumors could
be due to the pathogenetic mechanism; cystic tumors are
numerically significantly rarer because their development
depends on neoplastic mechanisms, which occur much less
frequently compared to the inflammatory and developmen-
tal processes in the jaws that cause odontogenic and non-
odontogenic cysts'*".

Histopathologically, in our study, radicular, residual,
follicular cysts and OKC were confirmed, one of which is
part of Basal Cell Nevus syndrome or Gorlin-Golrz Sy
(Figure 1); and ameloblastomas and GCT as cystic tumors

Table 3. Histopathological spectrum of cysts and cystic
tumors in the jaws.

Diagnosis Number (N) [ Percentage (%)
Radicular cysts 23 44%
Residual cysts 8 15%
Follicular cysts 7 13%
Odontogenic

keratocysts 3 6%
(OKC)

Ameloblastoma 7 13%
Giant cell tumor o
(GCT) 4 8%
Total 52 100%

VALY \J

Figure 1. Basal cell nevus syndrome (Gorlin-Goltz Syndroma): multiple basaliomas, epidermal cysts, and multiple OKCs.

Table 4. Recurrence of jaw cysts and cystic tumors.
X?=8.8283 p=0.002966. The result is significant at p<.05.

Recurrence | Cysts| Cystic tumors | Total
Recurred 8 7 15
Did not 30 3 33
recurred

Total 38 10 48

- of which 1 (one) is part of Cherubism and is not included
in the study. In percentage terms, radicular cysts were the
most common, and OKC was the least common (Table 3).
Our results are in accordance with numerous studies that
investigated the prevalence of odontogenic cysts in differ-
ent populations'®'™'#1?,

Statistic analysis using Chi Square test determined that
cystic tumors in the jaws were significantly more likely to
recur compared to cysts, at p<0.05 (Table 4); some cystic
tumors recurred multiple times (Figure 2).

Of'the 41 patients with cysts, 3 patients had less than 12
months since their last surgery and were excluded from the
statistical analysis for recurrence, i.e., a total of 38 patients
with cysts were included in the statistical analysis for recur-
rence. The Chi-Square test determined that keratocysts
(OKC) recurred significantly more than other cysts for
p<0.05 (Table 5), which is in accordance with the numer-
ous data from the available literature that investigated the
recurrence rate of OKC. Although these results may have
some value in predicting the risk of recurrence after sur-
gery, the results of these studies should be viewed with cau-
tion due to the limited number of subjects. Blanas et al.
reported a recurrence rate of OKC of 17%—56%, while
Malas et al. from 28.2%".

The high recurrence of OKC in the literature is the thin
cystic epithelium®, incomplete removal of the cyst” or the
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Figure 2. OPG of ameloblastoma in the mandible that has

Table 5. Cyst recurrence. x*=4.0775 p=0.043459. The
result is significant for p<0.05.

OKC | Other cysts Total
Recurred 2 6 8
Did not y o9 30
recurred
Total 3 35 38

Table 6. Recurrence among cystic tumors; x*=1.2698
p=0.259796. The result is not significant for p<.05.

Ameloblastoma| GCT Total
Recurred 5 2 6
Did not 1 5 4
recurred
Total 6 4 10

Table 7. Percentage of recurrences in cystic tumors of the
jaws

Did not
Diagnosis Recurred (%)| recurred | Total
(%)
GCT 50% 50% 100%
Ameloblastoma 83% 17% 100%

Table 8. Relationship between cyst size and recurrence.
Median: 33 x?=6.3409 p=0.011. The result is significant for
p<.05.

recurred multiple times.

presence of satellite cysts®. Jung et al. conducted an epi-
demiological study where they examined the relationship
between the size of keratocysts and the differences between
different therapeutic approaches in terms of keratocyst
recurrence. The authors found that recurrence increases
with increasing lesion size, indicating a significant associ-
ation between these 2 (two) parameters. In addition, enu-
cleation after decompression showed a higher recurrence
rate (35.8%) compared to enucleation (27.1%), but this dif-
ference was not statistically significant. However, a signif-
icant correlation was found between the recurrence of OKC
and the parameters examined, such as lesion size, multiloc-
ular form, and type of surgical intervention®. These find-
ings emphasize the need for careful monitoring of patients
with OKC, especially those with larger and multilocular
lesions, in order to timely diagnose possible recurrence.
Pylkko et al. confirmed the association of OKC recurrence
with the presence of satellite cysts. Namely, in patients with
histopathologically confirmed satellite cysts, OKC
recurred in 50% of cases, while in patients without satellite
cysts this percentage was 17%.

Of the 11 cystic tumors, one patient with a cystic tumor
had less than 12 months since their last surgery and was
excluded from the statistical analysis. Of the 10 patients with
cystic tumors, 6 were ameloblastomas and 4 were Giant cell
tumors (GCT). The Chi-Square test determined that amelo-
blastomas and GCT have a high propensity for recurrence
(Table 6), but of these, ameloblastomas recurred more fre-
quently with 83% versus 50% recurrence in GCT (Table 7).

In their study Ajila et al. determined recurrence after
conservative surgical treatment of ameloblastomas of
64.9% (148/228), and after radical surgical treatment 12%
(25/207). From their results it was concluded that the main
factors contributing to recurrence are multilocularity of the
tumor, follicular histological type and conservative treat-
ment method. Based on this systematic review, the authors
recommend a radical approach for the treatment of
solid/multicystic ameloblastomas in order to reduce the
recurrence rate”’. The high recurrence rate after conserva-
tive surgical treatment of ameloblastomas compared to
recurrence after radical surgical treatment has been con-
firmed in most available studies®**. Cystic tumors even

,,Largs ,,Sma!‘l Total
cysts cysts
Recurred 6 2 8
Did not 8 29 30
recurred
Total 14 24 38
26
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Figure 3. A: Radiographic view of a radicular cyst with
the smallest measured dimension in the study of 21 mm.
B: Radiographic view of a residual cyst with the largest
measured dimension in the study of 94 mm.

recur multiple times. According to available data, regard-
less of the location of the GCT, partial resection or curet-
tage is associated with a high recurrence rate, which can
reach up to 70%, on the other hand, wide resection is asso-
ciated with a significantly lower recurrence rate, of about
7%

The largest residual cyst had a dimension of 94 mm
(Figure 3). Large cysts demonstrated a significantly higher
recurrence rate than small cysts, i.e. the larger the cysts, the
greater the possibility of recurrence (Table 8).

The relationship between these two parameters was
also confirmed by Fidele et al., who found that keratocysts
with larger dimensions recurred significantly more than
keratocysts with smaller dimensions™.

Conclusion

Radiographic features play an important role in nar-
rowing the differential diagnosis, and guiding the treat-
ment of jaw cysts and cystic tumors. Histopathological
findings are the “gold standard” in establishing a defini-
tive diagnosis. Cysts are significantly more common
than cystic tumors, and OKC has a significantly higher
tendency to recur than other jaw cysts. Cystic tumors in
the jaws recur significantly more often than cysts, and
among them, ameloblastomas recur more often than
GCT. Large cysts are more likely to recur.

The results of our study indicate the need for careful
planning of surgical intervention for cystic lesions in the
upper and lower jaw with the ultimate goal of avoiding
recurrence of the lesion.
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