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Abstract The purpose of this study was to evaluate the use

of enucleation and chemical cauterization in the manage-

ment of odontogenic keratocyst (OKC) of the jaw. This study

involves the retrospective review of 32 patients (20 males

and 12 females) with 34 biopsy proven odontogenic kera-

tocysts. All patients received a combination of enucleation

and chemical cauterization with every time freshly prepared

Carnoy’s solution (absolute alcohol 6 mL, chloroform

3 mL, glacial acetic acid 1 mL, ferric chloride 0.1 gm/mL).

None of these patients were diagnosed with basal cell nevus

syndrome. Four of these patients did not give the follow up

and were not included in the study. A total of 30 biopsy

proven OKC were resolved with this treatment method. Post-

operative follow up consists of clinical and radiographic

examination. Follow up time ranged from a minimum of

2 years to a maximum of 5 years. Mean follow up was of

2.8 years. Recurrence rate of 5.8% was observed. Hence,

concluded that the combination of enucleation and chemical

cauterization may offer patients improved therapy in the

management of odontogenic keratocysts of the jaws.
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Introduction

Odontogenic keratocyst (OKC) as a distinct entity was first

described by Philipsen in 1956 [1], which used the term to

describe jaw cysts exhibiting keratinization of their epi-

thelial linings. OKC is now referred by WHO as a kerat-

ocystic odentogenic tumour tumour due to its aggressive

and infiltrative behavior. WHO also defined it as unicystic

or multicystic intraosseous tumour of odentogenic origin,

with a characteristic lining of parakeratinized, squamous

epithelium. (Barnes et al. 2005). The first reported series

was of 30 cases followed by Pindborg and Hansen in 1963

[2]. Lesions present most frequently in the second, third,

and fourth decades of life (54.2%). Some cases reported as

early as the first decade and as late as the ninth decade of

life. In addition, predilection for male gender and the

posterior part of mandible has been reported, with a male to

female ratio of 2:1 and 65–83% of the cases involving the

posterior mandible [3]. Most of the lesions are found in

molar, angle and ramus areas.

Odontogenic keratocysts (OKCs) are thought to be

derived from the enamel organ or from the dental lamina

and are probably not related to any kind of infection.

Clinically they do not present with any characteristic fea-

tures. There are some similarities however, with the ame-

loblastoma as to age of the patient, location of the lesion,

the radiographic picture, and the tendency for recurrence.

Although they grow to reach a larger size but may remain

asymptomatic. When they do not, intraoral drainage and

swelling are the most common findings. It is of the interest

that these cysts more often penetrate bone rather than

expanding it. They grow in an anterior to posterior direc-

tion rather than buccally to lingually [4].

Recommended treatments have included curettage with

peripheral ostectomy [5], curettage plus liquid nitrogen
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cryotherapy [6], curettage plus application of Carnoy’s

solution [7], localized en bloc resection [8, 9], and occa-

sionally mandibular segmental resection [8]. Some authors

have stated that they should be regarded as benign cystic

neoplasms and treated accordingly [10–13].

OKCs are known for their propensity to recur. The rate

of recurrence probably depends upon the modality of

treatment used. Apart from this the high propensity for

recurrence is almost certainly related to the tenuous and

friable lining of keratocysts which results in incomplete

surgical removal. To reduce the recurrence rate, tanning of

the epithelial lining of the cyst with modified Carnoy’s

solution (Cutler and Zollinger formula: absolute alcohol

6 mL, chloroform 3 mL, glacial acetic acid 1 mL, ferric

chloride 0.1 gm/mL) has been advocated [14, 15]. The

remarkably low recurrence rates achieved by Voorsmit are

claimed to be an effect of instillation of Carnoy’s solution

into the cystic lumen. The intra cystic use of the agent leads

to intravital fixation of the lining and enables it to be more

readily and completely removed. The proponents of

Carnoy’s solution deny toxic effects on peripheral nerve

tissue, bearing in mind that the inferior alveolar nerve

(IAN) is often located in the bony cavity of large cysts of

the mandibular angle or ascending ramus [16].

Materials and Methods

We collected and analyzed the available data on patients

who presented with histologically verified OKCs in over a

five years period starting on May 2006–July 2011.

Criteria used to establish a diagnosis were:

(1) Radiographic findings.

(2) Histological criteria as outlined by Pindborg and

Hansen [2] and Browne [17].

Total 32 patients (21 males and 11 females) with 34

biopsy proven OKCs were included.

The data collected included age at diagnosis, gender,

lesion location, clinical manifestations, radiographic fea-

tures, any previous treatment modality and recurrence.

The location of the OKCs was classified as follows:

maxillary incisor and canine, maxillary premolar, maxil-

lary molar, mandibular incisor and canine, mandibular

molar and mandibular angle and ramus. The clinical

manifestation at diagnosis was recorded in 2 categories:

1) OKC’s identified incidentally by other departments of

dental college while doing dental check up and

treatment for some other dental problems.

2) OKCs identified in patients presenting with symptoms

such as pain, swelling, inferior alveolar nerve paraes-

thesia, infection, or drainage. The lesions were also

divided into unilocular and multilocular variants

according to panoramic radiographs.

Results

This retrospective review evaluated 32 non-syndrome

associated patients with 34 biopsy proven OKCs. The study

included 20 men and 12 women. The age distribution is

shown in Table 1.

All the patients range from 11 to 72 years age. Maxi-

mum patients were from fourth decade.

The duration of symptoms varied from one month to

23 months. Table 2 indicates the presenting symptoms

recorded in 32 patients.

Out of 32 cases 20 patients were asymptomatic and they

were diagnosed incidentally by other dental departments

while doing dental checkup and treatment. They were

referred to oral surgery department for further management.

Out of the 34 OKCs found in 32 patients, 4 were in the

maxilla and 30 were in the mandible. Mandibular lesions

were more common than maxillary lesion in our study

group. Most of the lesions were (32/34) parakeratnized

type. All the cases were treated with enucleation followed

by chemical cauterization with the Carnoy’s solution. All

the lesions were biopsied and diagnosed as an OKC.

32 OKCs had no evidence of clinical or radiographic

recurrence after treatment by enucleation and chemical

Table 1 Age distribution of 32

cases of jaw cyst presenting

over a five years period

Age of

patients

No. of

patients

11–20 2

21–30 3

31–40 6

41–50 14

51–60 3

61–70 3

[70 1

Table 2 Presenting symptoms in 32 cases of odontogenic keratocyst

Presenting symptoms No. of cases

Swelling 6

Swelling, pain, epiphora _

Swelling, pain _

Swelling, pain, fever 2

Pain _

Extra oral sinus tract, pain 1

Swelling, intraoral sinus tract 3

Asymptomatic 20
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cauterization. Recurrence was reported in 2 patients

(5.8%). The treatment plan included extraction of the

involved teeth, enucleation and chemical cauterization as

shown in (Figs. 1, 2, 3).

The entire lesions were enucleated, and the cyst cavities

were treated with carnoy’s solution technique i.e., applying

it for 1 min. The region was watched closely with regular

radiographs. Panoramic radiographs were used for follow

up i.e. after 1 month, 3 months, 6 months and afterwards

as long as patient came for follow-up.

Discussion

The approach to the treatment of OKCs is controversial.

OKC requires special considerations because even if OKC

cannot really be considered a malignancy, some of its

characteristics make this pathology extremely serious. In

fact, keratocyst tend to recur, can reach considerable

dimensions, and can arise close to delicate and important

anatomical structures like alveolar nerve. All these charac-

teristics had suggested, in past that an aggressive surgical

approach should be followed in order to eradicate these cysts

completely. Such radical behavior might result in severe

mutilation, so for this reason, it is not always advisable.

In the past decade, some conservative surgical approa-

ches (lateral cystectomy, enucleation, cryosurgery,

decompression, and marsupialization) have been proposed

in order to reduce the negative effects of the aggressive

surgery and thus, respecting the delicate anatomical struc-

ture of the jaws, giving the patient better quality of life.

Relative to historical controls listed in Table 3, the

2.94% recurrence rate obtained with enucleation and

chemical cauterization with carnoy’s solution in this study

Fig. 1 Pre-operative and post-operative panoramic radiograph show-

ing multiple lesions of the mandible, presenting in the anterior region

and ramus region of mandible (white arrow). Enucleation of cyst

along with involved teeth
Fig. 2 Pre-operative and post-operative panoramic radiograph show-

ing OKC right posterior area of the mandible, (white arrow).

Enucleation of cyst along with involved teeth

Fig. 3 Pre-operative and post-operative panoramic radiograph show-

ing OKC left posterior ramus area of the mandible, (white arrow).

Enucleation of cyst along with involved teeth
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is low. Branon’s [18] study is the largest series, with 312

keratocysts. With enucleation alone, the recurrence rate

was 12%. However, the length of follow-up was not

reported. The authors reporting significantly lower rates of

recurrence are Voorsmit et al. [19] and Brondum and

Jensen [20] with rate of 2.5 and 0% respectively. Voorsmit

et al. compared 2 treatment methods: 52 keratocysts were

treated conservatively with enucleation alone, and 40 kera-

tocysts were removed along with excision of the over-lying

mucosa and treatment of the cyst cavity with Carnoy’s

solution. In the first group, 13.5% of the cysts recurred,

whereas 2.5% of the cysts in the second group recurred.

Given the 2 treatment variables in the second group, (i.e.

excision of the overlying mucosa and application of Car-

noy’s solution) the effective aspect of the therapy is diffi-

cult to determine. The rationale for using Carnoy’s solution

is similar to that of cryosurgery. The goal of both tech-

niques was to kill epithelial remnants and dental lamina in

the osseous margin. Carnoy’s solution (absolute alcohol

6 mL, chloroform 3 mL, glacial acetic acid 1 mL, ferric

chloride 1 gm) is a tissue fixative that penetrates bone to a

depth of 1.54 mm [6, 21, 22]. The penetration and margin

of cellular necrosis produced by liquid nitrogen cryosur-

gery in the mini pig model was shown to be average of

0.82 mm (0.51–1.52 mm) [23]. Brondum and Jensen [20]

reported low recurrence rate was obtained by using a

polyethylene drainage tube implanted at the time of cyst-

otomy and biopsy to decompress the keratocyst months

before primary cystectomy. At the second stage, the author

found that the cystic epithelium did not adhere to sur-

rounding structures. No recurrences were observed with in

an observation period of 7–17 years. The limitation of this

study is that only 12 keratocysts were followed.

The results obtained in the present study with enucle-

ation with chemical cauterization with Carnoy’s solution

are encouraging. An evaluation of the recurrences observed

in the 2 cases may have been due the location of the cyst

with intimate association with the dentate area. From this

study one can conclude that Enucleation with chemical

cauterization is well tolerated and has few complications

associated with it. The most common complication is

wound dehiscence, and this can be typically managed

conservatively.

Conclusion

It is clear that OKCs can recur years and even decades after

treatment. The mean follow-up of 2.8 years in this study is

short given the natural history of these lesions. However, a

recurrence rate of 5.8% is clearly lower than that in many

previous studies evaluating enucleation alone. The recur-

rence rate could even be significantly lower with strict

attention to the basic principles of surgical and chemical

cauterization technique. Based on these results, the com-

bination of enucleation and chemical cauterization offer

patients improved therapy in the management of OKCs.
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