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ABSTRACT 
Odontogenic keratocyst OKC is a benign cyst of odontogenic radix. 
From all odontogenic cysts, it accounts about 10%. It is characterized 
by a high rate of cell proliferation; relapse and locally aggressive 
growth guiding the type of surgical treatment choice and, 
consequently, the prognosis. The determination of the recurrence rate 
of odontogenic keratocysts after enucleation with peripheral 
ostectomy is the goal of this study . A cross sectional study was 
conducted from Feb. 2015 to Jan. 2020. The patients included in this 
study were12 (4 females and 8 males), aged from 22 to 38 years old. 
Ten lesions were in the mandible and two in the maxilla. The 
distribution of the lesions as follow: 8 in the posterior mandible region, 
2 in the anterior mandible, and one for each anterior maxilla and 
posterior maxilla. The size of OKCs lesions ranged from 1*1.5cm to 
3*4 cm. The follow up after the surgery with enucleation and 
peripheral ostectomy with surgical round bur was from 6 months to 4 
years. From all of the 12 OKCs, only one cyst recurred which was  

 
sized 1.5*2 cm in the anterior mandible region. The recured lesion 
managed by curettage only with curette under general anesthesia. 
Peripheral ostectomy is less invasive procedure for management of 
OKSc in comparison with resection, and associated with lower 
recurrence rate when compared with other maneuvers such as 
enucleation with or without carnoy's solution or liquid nitrogen and 
mursupialization alone or followed with enucleation. 
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INTRODUCTION 
Odontogenic Keratocyst OKC is the term that was 

introduced in 1956 by Philipsen as a specific entity from 

other cysts of odontogenic types.1 

Odontogenic Keratocyst is places in a singular position 

within the series of odontogenic lesions because of its high 

rate of recurrence, Nevoid Basal Cell Carcinoma Syndrome 

association, typical features of histology and aggressive 

biological manner.2 

In 2005, the World Health Organazation published the 

Tumors Classification of the Head and Neck.3 In this 

classification, the odontogenic keratocyst was reclassified as 

a Keratocystic Odontogenic tumor KOT.  Based on tumor-

genetic findings, the decision is to reclassify the odontogenic 

keratocyst as a neoplasm.4 

In the 2017, the most controversial classification decision 

was to move keratocystic odontogenic tumor back into the 

cyst denomination as odontogenic keratocyst OKC.5  

OKCs are possible be present in peoples with wide field of 

age from infancy till elderly, but around 60% of lesions are 

diagnosed between 10 and 40 years old aged peoples  with 

tenuous male tendency (male to female ratio of 2:1). 6 The 

mandibular involvement is about 60% to 80% of all lesions, 

with obvious tendency to the posterior part of the body and 

ramus involvement.7 The growing of odontogenic 

keratocysts is by cellular proliferation, expanding within the 

cancellous bone, leading to a greater anteroposterior 

dimension on radiographic examination. Jaw expansion 

tends be to a delayed feature 8 Since Pindborg and Hansen9 

firstly warn  cases of OKCs, ten had 

recurred once or multiple times, a great number of articles , 

there have been published dealing with the recurrence 

pathophysiology, prognosis and treatment of the OKCs. A 

significant controversy exists that dealing with the 

morbidity and rate of recurrence accompanied with each 

method of the treatment.10 Studies published over the last 

years have reported the rates of recurrence that ranged from 

2.5% to 62.5% following the primary treatment with a 

various treatment modalities 11 

Three histologic types were determined initially: 

orthokeratinized variant, a parakeratinized variant (86.2%), 

and combination of the both. It is substantial to differentiate 

parakeratinized OKC, which has a high recurrence risk, and 

the orthokeratinized type, which recurs rarely. 12 

There are, unfortunately, only a few authoritative studies 

available from which significant conclusions can be gained 

regarding to the best possible strategy of treatment.  

Woolgar et al 13 described 3 different recurrence theories. 

The incomplete removal of the original cyst lining is the 1st 

theory. The growth of a new OKC from satellite cysts or 

odontogenic rests of epithelium left behind after the surgery 

is the 2nd theory. The development of new OKC unrelated to 

the adjacent jaws region is the 3rd theory.  

Eradication of  especially if 

the associated overlying bone has been resorbed or thinned. 

It is also believed that as the cyst arises from dental lamina 

 present in the alveolar mucosa 

in the last molar area. The situation is moreover 

complicated as it impossible to ensure complete removal if 

the cyst extends through bony plates into difficult areas 

especially the lingual surface of the mandible or the 

maxillary sinus.8  For these reasons, the employment of 

chemical cauterization  after enucleation, aggressive  

curettage of the bony walls, peripheral ostectomy with a 
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coarse bone bur, cryotherapy, or radical jaw resection  

involved with OKC have been subscribed for lowering the 

recurrence for remaining epithelium removal.14 Zhao et al15 

reported that there is no correlation between   recurrence 

and  the age ,site or sex but correlated to the modality of the 

treatment applied. They demonstrate that the least 

recurrence was with marsupialization and resection while 

the highest recurrence rate was with enucleation and 

curettage, followed with  

Till now, there is considerable controversy among the 

maxillofacial surgeons about the optimal surgical treatment 

for the odontogenic  keratocysts, and what constitutes 

conservative surgery versus radical surgery.16  

The complex reconstruction needed after resection, with 

concomitant bone grafting, possible inferior dental nerve 

loos of function and cosmetic deformity, are  potential 

complications of segmental or radical jaw resections. There 

are absolute indications for this type of resection but they 

are very little as ameloblastomatous, untreated OKC, or 

carcinoma within an OKC.17 

The procedures that are too famous combined with 

enucleation for eradication of OKCs include: 

marsupialization, decompression, cryotherapy with liquid 

nitrogen, peripheral ostectomy with usage 

solution. 11  

The aim is to adopt the surgical treatment type that 

associated with minimum morbidity and at the same time 

the lowest possible recurrence risk and while still annihilate 

the cyst.18 

The OKC is a benign in nature with a 17% to 56% rate of 

recurrence when enucleation alone is applied. Any addition 

of assisted treatment decreased the rate of recurrence to1% - 

8.7%. Surgical bony resection is another choice, with a 

documented rate of recurrence of 0%; it might be preferable 

when long-term lesion follow-up is doubtful. 10 This wide 

variety may be attributed to the length of follow-up times, 

the total number of cases included, and the exclusion or 

inclusion of orthokeratinized cysts in the study.7  

The peripheral ostectomy is an adjunctive surgical 

procedure after curettage or enucleation, in which the bony 

walls of the remaining defect after enucleatin are abraded 

with a surgical bur in an endeavor for ensuring removal of 

the possible remaining daughter cells and/or neoplastic 

tissue thus reducing the rate of recurrence. 19  

Now, more conservative modalities have been advised. It 

has been recognized that a low risk of recurrence is 

preferred on a resection of the jaws and consequent 

functional and cosmetic morbidity.20 One of the immanent 

problems that are associated with the peripheral ostectomy, 

e amount of the resected bony 

tissue. Attempts have been made to dye or mark the residual 

cystic bony cavity, after simple enucleation, by methylene 

blue in an attempt to guarantee that the whole bony cavity is 

involved with peripheral ostectomy, but the actual depth of 

osseous tissue removal is unknown once the dye has been 

removed. 21 The existing data revealed that the recurrences 

may occur especially likely up to five years post treatment, if 

detected early the recurrence they may be easily managed 

with simpler surgical procedures, and a second curettage 

will mostly be successful. 22  

 

MATERIALS AND METHODS 
This cross sectional study was conducted from February 

2015 to January 2020. The sample included patients who 

attended the Oral & Maxillofacial Surgery Department in, 

Medical City/ Baghdad. Twelve patients, four females (34%) 

and eight males (66%) were included in this study aged from 

22 to 38 years old, free of systemic diseases.  Ten lesions 

(84%) were in the mandible and two (16%) in the maxilla. 

The distribution of the lesions as follow:  Eight lesions (66%) 

were in the posterior mandible region, two in the anterior 

mandible (18%), one for anterior maxilla (8%) and one for 

posterior maxilla (8%). 

The size of OKCs lesions ranged from 1*1.5cm to 3*4 cm. 

The follow up after the surgery with enucleation and 

peripheral ostectomy was from six months to four years. 

Eight lesions were asymptomatic and discovered just 

theough the radiographic examination, however, four lesion 

were associated with jaw expansion, one of them which is 

the largest one sized 3*4 cm was associated with drainage 

introarally posterior to the last molar tooth. The size of the 

lesions determined preoperatively by CT scan (Siemence/ 

Syngo software).  The definitive diagnosis was with open 

surgical incisional biopsies and lining sampling for all 

lesions. The surgical operations of enucleation and 

peripheral ostectomy for all patients were under general 

anesthesia and the surgical approach for the lesions was 

intraorally for all lesions. Tow sided flap applied for the 

access to the lesions and the bony windows created with 

round surgical bur, the windows enlarged progressively and 

delicately to avoid lining tearing. The enucleation completed 

with large curette and the peripheral ostectomy with large 

diamond round bur under copious irrigation to make sure 

that there is no remnant of cyst lining still present adherent 

to the bony cavity. The specimen immediately placed in a 

plastic container which contains a solution of 10% formalin 

and is at least 20 times the volume of the specimen. The 

specimen contained container sent to histopathologist for 

confirmation of the primitive diagnosis. Al of the specimens 

reveal parakeratinized OKC as expected. The follow up 

schedule applied was every 6 months for the first year and 

later annually for 4 years. (Table 1) 

Statistical analysis: 

All data were analyzed using the SPSS software program 

version 21 (Chicago), Binomial test applied which is used 

for binary categorical variables. 

 

Table 1: The patient's and lesions data with follow up and complications: 

No

. 

Sex Age Site size Recurrence Complications 

1 F  22 y Posterior 

mandible 

2*3cm No  
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2 M 32 y Posterior 

mandible 

2*5 cm No Neurosensory deficit subsided 

after 6 moths 

3 M 37 y Posterior 

mandible 

3*4 cm No Neurosensory deficit subsided 

after 3 moths 

4 M 29 y Anterior 

maxilla 

2*2 cm No  

5 M 33 y Posterior 

mandible 

1*4 cm No  

6 M 32 y Posterior 

mandible 

2* cm No  

7 F 23 y Posterior 

mandible 

2*2.5 cm No  

8 F 27 y Posterior 

maxilla 

3*1.5 cm No  

9 M 38 y Anterior  

mandible 

1.5* 2 cm Yes  

10 M 30 y Posterior 

mandible 

2*3 cm No  

11 M 28 y Posterior 

mandible 

1*3 cm No  

12 F  31 y Anterior 

mandible 

1*1.5 cm No  

 

RESULTS 
From all of the twelve OKCs managed with enucleation and 

peripheral ostectomy, only one cyst recurred after 6 months 

which was sized 1.5*2 cm for male patient aged 38years old 

in the anterior mandible region. The recurrence detected on 

OPG and confirmed with incisional biopsy which is applied 

under local anesthesia to confirm the diagnosis and to 

exclude, although it is very rare, the malignant alteration to 

carcinoma. The recurred lesion managed by curettage only 

with curette under general anesthesia. 

No gross complications were recorded except for 

neurosensory deficit of inferior alveolar nerve in two 

patients, both of them were males, both of cysts were in the 

posterior mandible region, the first one sized 3*4cm and the 

patient aged 37 years old, the neurosensory deficit subsided 

after 3 months, the second cyst recurred was sized 2*5cm 

and the patient aged 32 years old, the neurosensory deficit 

subsided after 6months without intervention. 

Statistical analysis: 

p-value=0.0006 (Binomial test ), which is highly significant. 

 

DISCUSSION 
This cross sectional study evaluated the rate of recurrence of 

OKC in patients treated with enucleation and peripheral 

ostectomy in the period between 2015 and 2020. The mean 

age of the patients was 30 years old. 14, 23 

The male: female ratio for the patients with OKCs was 1:0.5 

at the diagnosis time which is near to other studies and the 

posterior mandibular area was the most popular affected 

site. 
23, 24 

Two thirds of the included patients in our study were 

symptoms free at the time of diagnosis (with incidental 

radiographs). The most frequent symptoms for 

symptomatic patients were local pain in the involved area, 

swelling, or drainage. These observations are in agreement 

with those documented by other investigators. 14 Treatment 

of OKCs remains a controversial subject but depends on 

several factors suc the location and the size 

of the cystic lesion, multilocularity or unilocularity, absence 

or presence of the perforation of the cortical bone or 

involvement of the soft tissue, and whether the lesion is 

recurrent or primary. 

The three changes in the classification of odontogenic 

keratocyst by world health organization suggest that the 

specific features of this lesion are important for differential 

diagnosis and so, important to perform an adequate choice 

for the surgical treatment.  

The management of OKCs intent to decrease the risk of 

recurrence and, on the same time, minimizes the patient 

morbidity. Till now, there is no unanimity about the best 

modality for the treatment. The treatments 

recommendations options have ranged from simple 

curettage to osseous resection. 10 

Various options for surgical eradication of the lesion have 

been employed, including enucleation only or associated 

with adjunctive methods (cryotherapy, peripheral 

) , marsupialization and 

decompression, segmental or marginal osseous resection.  

caustic tissue fixative consist of glacial 

acetic acid, chloroform, absolute ethanol, and ferric 

chloride, it may cause toxicity to the adjacent soft tissue, 

dental follicles  and skin, irreversible neurotoxicity, 

irreversible devitalization of the osseous margin, 

impossibility of early grafting of the bone. 11 

Chloroform exposure has been associated with reproductive 

toxicity and cancer. 25 

Therefore, in the United States of America, the FDA 

prohibits the employment of chlorofo

solution and some operators used a chloroform free 

 for the treatment of OKCs. 

In cryotherapy, the liquid nitrogen may lead to the necrosis 

of the osseous tissue while preserving the inorganic osseous 
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framework. The precision lack in this technique can lead 

thermal trauma to soft and hard tissues with a possibility of 

pathological fractures of the thin inferior mandibular 

border. 26 

Surgical osseous resection, marginal or segmental, is 

associated with the lowest rate of recurrence to even 0% 67 

but because of associated cosmetic and functional morbidity 

it is not recommended as a primary modality for the 

treatment of OKCs and should be confined for retreatment 

of  recurrent multiple OKCs. 27 

So, we recommend less aggressive surgical procedures for 

the management of OKC that give less recurrence rate and, 

associated with fewer complications. 

Odontogenic keratocysts have a considerable rate of 

recurrence, which may vary obviously depending on the 

applied treatment modality. 18 

Enucleation only give a high risk of recurrence (20.8%; 95% 

CI = 18.3 to 23.2%) which belong to be a consequence of 

technical difficulties for the removal of the lesion totally 

because of the thin epithelial lining or even the difficult or 

inaccessible cyst location. 15 

 Therefore, the cystic enucleatio as a not fragmented, single 

piece may be a challenge to accomplish in most instances. 

The epithelial remnants and/or daughter or satellite 

microcysts left behind post enucleation outwardly a 

recurrence potentiation factors. 28 

Johnson et al. proposed that the enucleation alone is 

associated with a highest risk of recurrence to nearly 30%, 

then marsupialisation alone of about 18% recurrence rate. 

The employment of  

adjuvant chemical cauterization technique reduced the rates 

of recurrence significantly to about 8%. 27 

Brannon 28 suggested that the recurrence mechanisms of the 

OKC were incomplete removal, the growth of a new OKC 

from remnant cyst or satellite cysts after treatment, and 

development of a newly formed OKC, Woolgar et al. 29 

reported that the operative or technical factors have a 

considerable influence on the recurrence of the OKC 

through a comparative study of the histological and clinical 

features of not recurred and recurred OKCs. 

Enucleation with peripheral ostectomy is the procedure 

applied in this study which refers to surgical eradication of 

the lesion by enucleation, followed by a reduction of 

peripheral bone with large coarse round drill and a powered 

hand-piece under copious irrigation with normal saline for 

removal of the peripheral bone without leaving any 

macroscopic remnants.  It can be used primarily as an 

adjunctive for osseous tissue removal when surgical 

resections can be averted. 28 

Although enucleation with peripheral ostectomy is classified 

as an aggressive treatment modality, it has minimal 

morbidity and complications in comparison with resection, 

enu  The 

recurrence rate in our study was 8.3%. 36 which is less than 

other studies that has been reported to range from 14.8% to 

18.2% 56, 72 and more than zero recurrence rate reported 

by Kolokythas et al. 30 

The follow-up time is different among studies.  Our follow-

up protocol consists of biannual exam in the first year and 

then annual exam to complete four years of follow-up. 31 

Other investigators recommend a longer follow-up to 10 

years. 32 

Even this does not exclude the recurrence possibility, as the 

lesion has been reported to recur 20 to 40 years post the 

initial treatment.  

The more radical and aggressive management of OKCs 

reduces the recurrences frequency, at least in the short term 

postoperatively. 

In this study, the reported recurred case sized 1.5* 2 cm, 

which was not the largest one among our cases, the patient 

was signs of recurrence free at the time of recurrence 

detection. 

It is detected by routine OPG radiographical examination 

during the follow-up program. 

Till now there is controversy about the relationship between 

the site and/or size of involvement of OKC and recurrence. 

Some authors propose that size or the location of the OKC 

did not have an influence on the recurrence risk.33 others 

demonstrate the increasing the size may be correlated with 

the recurrence.8 

The cyst that recurred in this study was in the in the anterior 

mandibular region, while the posterior mandible is the most 

common site of recurrence in most studies. 23, 24 

The recurrence of OKCs mostly within 5-7 years after the 

primary surgery, and a consederable number of recurrences 

 surgical 

procedure. In this study, the recurrence was after six 

months. 34 

At follow-up program, which is 4 years after the initial 

surgery, all patients were satisfied and did not report 

complication, except two of the twelve patients included in 

this study demonstrate paresthesia, one after 3 months and 

the other after 6 months, which disappeared 

spontaneously.35 

 

CONCLUSION 
Enucleation with peripheral ostectomy as an option for 

eradication of odontogenic keratocyst, although classified as 

an aggressive modality, it is less aggressive than resection 

with nearly comparable recurrence rate. It is associated with 

fewer patients compliant in comparison with 

marsupialization and lowest recurrence rate than that of 

enucleation only.  

 

REFERENCES 

1. Philipsen HP. Keratocysts (cholesteatomas) in the 

jaws. Tandlaegebladet 1956;60:963 980. 

2. Li T-J, Kitano M, Chen X-M, Itoh T Kawashima K, 

Sugihara K, et al. Orthokeratinized odontogenic cyst: a 

clinicopathological and immunocytochemical study of 

15 cases. Histopathology 1998;32:242-251. 

3. Barnes L, Eveson JW, Reichart P, et al: World Health 

Organization classification of tumours, pathology and 

genetics of head and neck tumours, Lyon, France, 

2005, IARC Press 

4. Shear M: The aggressive nature of the odontogenic 

keratocyst: is it a benign cystic neoplasm? Part 2. 

Proliferation and genetic studies. Oral Oncol 38:323

331, 2002. 



Ammar Luay Alshibib et al / The Recurrence of Odontogenic Keratocyst after Enucleation with Peripheral Ostectomy 

 

694                                                                            Systematic Review Pharmacy                                                  Vol 11, Issue 4, 2020 

5. John M. Wright and Marilena Vered, Update from the 

4th Edition of the World Health Organization 

Classification of Head and Neck Tumours: 

Odontogenic and Maxillofacial Bone Tumors, Head 

Neck Pathol. 2017 Mar; 11(1): 68 77. 

6. Thawley SE, Panj WR, Batsakis JG, et al: 

Comprehensive Management of Head and Neck 

Tumors, Vol 2. 2nd edition. Philadelphia, WB 

Saunders, 1999, p 1556 

7. Brad W. Neville, Oral and Maxillofacial Pathology: 

Fourth Edition, Riverport Lane Elsevier, 2016, p 639 

8. Jonathan Pedlar, John W. Frame Oral and 

maxillofacial surgery an objective based textbook, 2nd 

edition, Churchill Livingstone, 2007, p 124 

9. Pindborg JJ, Hansen J. Studies on odontogenic cyst 

epithelium: 2. Clinical and roentgenologic aspects of 

odontogenic keratocysts. Acta Pathologica et 

Microbiligica Scandinavica 1963;58:283-94. 

10. Blanas N, Freund B, Schwartz M, Furst IM. Systematic 

review of the treatment and prognosis of the 

odontogenic keratocyst. Oral Surg Oral Med Oral 

Pathol Oral Radiol Endod. 2000; 90(5):553 558. 

11. Stoelinga P. Long-term follow-up on keratocysts 

treated according to a defined protocol. Int J Oral 

Maxillofac Surg 2001; 30: 14 25 

12. Brannon RB. The odontogenic keratocyst: a clinio-

pathological study of 312 cases. Part 2: Histological 

features. Oral Surg 1977; 43: 233 55. 

13. Woolgar JA, Rippin JW, Browne RM: A comparative 

study of the clinical and histological features of 

recurrent and nonrecurrent odontogenic keratocysts. J 

Oral Pathol 1987; 16:124.  

14. Myoung H, Hong S P, Hong S-D et al. Odontogenic 

keratocyst : Review of 256 cases for recurrence and 

clinicopathologic parameters. Oral Surg Oral Med 

Oral Pathol Oral Radiol Endod 2001; 91: 328- 33. 

15. Zhao YF, Wei JZ, Wang WP. Treatment of 

odontogenic keratocysts: a follow-up of 255 Chinese 

patients. Oral Surg Oral Med Oral Pathol Oral Radiol 

Endod. 2002; 94: 151 

16. Meiselman F: Surgical management of the 

odontogenic keratocyst: conservative approach, J Oral 

Maxillofac Surg 52:960 963, 1994. 

17. G.E. Ghali, M. Scott Connor, Surgical management of 

the odontogenic keratocyst, Oral Maxillofacial Surg 

Clin N Am 15 2003; 383 3926 

18. Fonseca RJ, Willimas TP, Stewart JCB: Oral and 

Maxillofacial Surgery: Vol 5, Surgical Pathology. 

Philadelphia, WB Saunders, 2000, p 297 

19. John D. Langdon et al, Operative Oral and 

Maxillofacial Surgery, 2nd edition, Hodder & 

Stoughton, 2011, P: 76 

20. Maurette, P. E., Jorge, J., & de Moraes, M. 

Conservative Treatment Protocol of Odontogenic 

Keratocyst: A Preliminary Study. Journal of Oral and 

Maxillofacial Surgery, 2006. 64(3), 379 383.  

21. Ghali, G. & Connor, M. S., Surgical management of 

the odontogenic keratocyst. Oral and Maxillofacial 

Surgery Clinics of North America, 2003, 15(3), 383

392. 

22. 

Oral Medicine: Ninth edition, Oxford, Elsevier, 2017, 

P: 153 

23. Zecha JA, Mendes RA, Lindeboom VB, van der Waal 

I. Recurrence rate of keratocystic odontogenic tumor 

after conservative surgical treatment without 

adjunctive therapies - A 35-year single institution 

experience. Oral Oncol. 2010;46:740 2 

24. Boffano P, Ruga E, Gallesio C. Keratocystic 

odontogenic tumor (odontogenic 

1. keratocyst): preliminary retrospective review of 

epidemiologic, clinical, and radiologic features of 261 

lesions from University of Turin. Journal of Oral and 

Maxillofacial Surgery 2010: 68: 2994-2999. 

25. Laura Fabrizi GWT, Benito Ca as, Alan R. Boobis , 

and Robert J. Edwards. Adduction of the Chloroform 

Metabolite Phosgene to Lysine Residues of Human 

Histone H2B. Chem Res Toxicol. 2003;16:266 75. 

26. Tolstunov L, Treasure T. Surgical treatment algorithm 

for odontogenic keratocyst: combined treatment of 

odontogenic keratocyst and mandibular defect with 

marsupialization, enucleation, iliac crest bone graft, 

and dental implants. J Oral Maxillofac Surg. 2008; 

66(5):1025 1036 

27. Johnson NR, Batstone MD, Savage NW. Management 

and recurrence of keratocystic odontogenic tumor: a 

systematic review. Oral Surg Oral Med Oral Pathol 

Oral Radiol. 2013;116:e271 6. 

28. Brannon RB. The odontogenic keratocyst: a clinio-

pathological study of 312 cases. Part 2: Histological 

features. Oral Surg 1977; 43: 233 55. 

29. Woolgar JA, Rippin JW, Browne RM: A comparative 

study of the clinical and histological features of 

recurrent and nonrecurrent odontogenic keratocysts. J 

Oral Pathol 1987; 16:124.  

30. Kolokythas A, Fernandes RP, Pazoki A, Ord RA. 

Odontogenic keratocyst: to decompress or not to 

decompress? A comparative study of decompression 

and enucleation versus resection/peripheral 

ostectomy. J Oral Maxillofac Surg. 2007; 65(4): 640

644) 

31. Forssell K. The primordial cyst: a clinical and 

radiographic study. Proceedings of the Finnish Dental 

Society 1980;76:129-74. 

32. Chuong R, Donoff RB, Guralnick W. The odontogenic 

keratocyst. J Oral Maxillofac Surg 1982;40:797-802 

33. Chrcanovic BR, Gomez RS. Recurrence probability for 

keratocystic odontogenic tumors: an analysis of 6427 

cases. J Craniomaxillofac Surg. 2017; 45(2):244 251 

34. Fidele NB, Yueyu Z, Zhao Y, Tianfu W, Liu J, Sun Y, 

Liu B. Recurrence of odontogenic keratocysts and 

possible prognostic factors: Review of 455 patients. 

Med Oral Patol Oral Cir Bucal. 2019 Jul 1;24 (4):e491-

501. 

35. Jose M. et al , Advances in oral and maxillofacial 

surgery. 1st edition. Philadelphia. Elsivier 2019. .P:570. 

36. Doll C, et al. Clinical characteristics and 

immunohistochemical analysis of p53, Ki-67 and 

cyclin D1 in 80 odontogenic keratocysts. J Stomatol 

Oral Maxillofac Surg.2018;119(5): 359-364. 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Wright%20JM%5BAuthor%5D&cauthor=true&cauthor_uid=28247226
https://www.ncbi.nlm.nih.gov/pubmed/?term=Vered%20M%5BAuthor%5D&cauthor=true&cauthor_uid=28247226
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5340735/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5340735/

