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Abstract

Objective: The objective of this review article is to identify the role of conservative
management and conditions which could produce positive outcomes in a recurrent tumor like
Ameloblastoma of the jaw bones.

Method: Data was collected from the search engine PUBMED, MEDLINE, etc. Most of the
articles collected have been published between the years 2010-2020.

Result: 56 articles were selected overall and 49 have been selected after considering the
exclusion criteria. The exclusion criteria include any non-original articles, articles that include
other types of Odontogenic tumors, evidence containing animal studies etc. The articles
selected range from review papers, short reports, retrospective reviews and/ or studies to
systematic reviews and research papers.

Conclusion: The current review paper suggests that Conservative techniques like Enucleation/
Marsupialization along with adjuvant procedures like Chemical cauterization and Dredging
techniques have shown promising results in certain kinds of Unicystic and minimally invasive
Solid / Multicystic Ameloblastoma.
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Introduction

Tumours of the maxillofacial skeleton are broadly grouped into odontogenic and non-
odontogenic, which may be benign or malignant in nature. In 2005 the World Health
Organization (WHO) described Ameloblastoma as a benign, locally invasive, polymorphic
neoplasm that consists of proliferating odontogenic epithelium lying in a fibrous stroma [1].
Ameloblastoma accounts for 1% of all oral tumours and 9-11% of all odontogenic tumours [2].
In 80% of the cases, it is localized in the mandible and in 20% cases; it affects the maxilla [3].
It occurs in all the age groups but the peak incidence is in the third and fourth decades with no
gender predilection [4-6].

Ameloblastoma is histologically classified into 4 groups
1. Solid/ Multicystic

2. Peripheral/ Extraosseous

3. Unicystic (UA)
4

Desmoplastic (DA) [1].

It presents as a painless bony swelling or as an incidental finding on radiological examination.
It can appear either as a unilocular or a multilocular lesion on radiographic findings [7]. The
regimen for treating ameloblastoma still remains a dilemma for surgeons. The selection of
treatment depends on macroscopic and histological type, age of the patient, behavior of the
lesion, recurrence rate, etc. The conventional method of treating Ameloblastoma is wide local
excision which is proved to have a reduced recurrence rate of 0-21% [2]. Radical resection,
when employed results in functional abnormalities and local deformities results in a
compromised living quality in an individual. In contrast, conservative management causes less
structural and functional impairment and optimises the patient’s quality of life. Therefore, it
can be considered as an alternative to radical approach when appropriate. Conservative
treatment modalities involve enucleation, marsupialization or curettage along with adjunctive
therapies [8-12]. In view of the higher recurrence rate of Ameloblastoma following
conservative management (29.3% - 93%), a long term follow-up is mandatory [2,10]. The
present review aims to outline the role of conservative management and its feasibility in
treating this pathology.
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Materials and Methods

Data was collected from the search engine PUBMED, MEDLINE, etc. All the articles selected
are original international articles. Keywords like conservative management of Ameloblastoma,

surgical management of Ameloblastoma,

Dredging method, Use of Carnoy’s in

Ameloblastoma, etc, were used. Most of the articles collected have been published between the

years 2010-2020 with an available summary and in humans were included (Table 1).

No of
patients

Male (M),
Female (F)
patients

Type of
Ameloblastoma

Treatment

Recurrence
rate

R. A. Stout,
1962

2M, 4F

Ameloblastoma-
multilocular
lesion,
Unilocular
radicular cyst

Conservative:
Marsupialisation,
Enucleation

Radical:
Marginal

Enbloc,

8
months
to 12
years

Primary and
secondary
recurrence in
1 patient

Curi, 1997

18M, 18F

Solid
Ameloblastoma

Liquid
Cryosurgery

Nitrogen

14
months

Takahashi,
1998

UA, Multicystic

Curettage, curettage

+ marsupialization,
with

curettage
apicotomy,

Primary: 4

Secondary: 3

Tertiary: 1

Pizer, 2002

Unicystic
Ameloblastoma

Enucleation
primarily

Excision
secondary,

Resection of tertiary

Primary: 4
years,

Secondary
recurrence: 4
years
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Chapelle,
2004

UA, multilocular

Enucleation,
Enucleation +
Carnoy’s solution,
resection

Arotiba,
2005

45M, 34F

UA, Multicystic,
solid

Enucleation,
resection

12
months
to4
years

Enucleation
+Peripheral
ostectomy,

Solid- 4

Decompression  +
Enucleation
+Peripheral
ostectomy,
segmental resection
with immediate iliac
bone graft

Multicystic-3

Primary: 3

Secondary: 1

Tertiary: 1

23M, 14F

Solid- 28

Conservative- 29
(7TUA, 22 solid) —
curettage,
curettage+ cautery
or decompression

UA-9

Radical- 8 -
segmental or
hemimandibulecto

my and iliac grafts.

10 primary

1 secondary

Sadat, 2011

10M, 14F

Ameloblastoma

Dredging- 24

Primary: 3

Carneiro,
2012

S5M, 5F

Solid- 5

UA-5

Gas combination
cryosurgery

Tomita,
2012

UA

Marsupialisation+
enucleation+
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extraction of 39

molar

Sano, 2013

UA, Luminal

Marsupialization +
Enucleation

Hasegawa,
2013

12M, 11F

UA,
solid/Multicystic

Enucleation +
marsupialization

Enucleation
+curettage

Enucleation only

8
months
to 5
years

48.70%

De Paulo,
2014

Marsupialization+
enucleation +
Peripheral
Ostectomy

36
months

Borello,
2016

Peripheral
Ameloblastoma

Excisional Biopsy

lyear

Garcia,
2016

UA, Mural

Enucleation+
extraction of 48

1 year

Laborde,
2016

16M, 11F

Solid/Multicystic

Radical: 11

Conservative: 16

Conservative
: 10

Radical: 1

Haq, 2016

13M, 18F

UA, Solid

Radical:4

Conservative: 27

3-156
months

Primary: 3

Kim, 2017

Marsupialization +
spontaneous

eruption of second
molar+ enucleation

49
months

Kim, 2018

Decompression  +
Enucleation,
Enucleation

Ohiro, 2018

Solid
Ameloblastoma

Modified Dredging

Isolan,
2018

UA

Marsupialization+
enucleation +
extraction of 48

Zheng,
2019

P-value:
0911

Marsupialization+
extraction of
affected teeth (if
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present)+

curettage+
peripheral
ostectomy

Enucleation+
Type I UA Peripheral
Ostectomy

Conservative -10 Conservative
Dandriyal, 12M, 8F Unilocular-7 -6
2020 Multilocular- 5 Radical- 10 Radical- 1
Solid- 8
Table 1: Selected article for sample data collected.

Result

56 articles were selected overall and 49 have been used for formatting of the present review.
The exclusion criteria include any non-original articles, articles that include other types of
Odontogenic tumours, evidence containing animal studies etc. The selected articles are
categorized into 19 case reports, 7 retrospective case studies, 7 retrospective studies, 6 reviews,
6 systematic review articles and others. Out of these, 16 articles have been tabulated (Table 1)
according to the Author, year, Gender of the patient, type of Ameloblastoma, its management,
the follow-up and presence of recurrence, if any.

Discussion

Ameloblastoma was first recognised by Cusack in 1827 [13]. Initially named Adamantinoma
by Malassez, in the 1930s, it was later renamed Ameloblastoma by Churchill [14]. Clinically,
it may be quite variable in its presentation starting from a simple toothache or a loose tooth to
an intraoral mass. There have been cases where the condition was identified secondary to other
radiographic findings [15]. Earlier researches with respect to the treatment of Ameloblastoma
are essentially based on case reports, retrospective reviews and histological evidence. A
systematic review by Almeida, et al., in 2015 substantiated that the treatment of patients
presenting with the lesion should be based on a combination of accurate routine radiographs
and special imaging like Computed Tomography (CT) [16]. A representative biopsy reviewed
by an oral or a general pathologist familiar with odontogenic lesions is necessary for
determining the histological type [17]. Management of Ameloblastoma is still a controversy
owing to its unique biological behaviour as a slow-growing, locally invasive tumour with a
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high rate of recurrence [9,11,17-21]. The current review will elaborate on the different types
of management and their role in treating Ameloblastoma, emphasising on conservative
treatment modalities.

The current norms in the management of Ameloblastoma are to abide by resection, owing to
the lower recurrence rate of 0-21% as mentioned by Labrode, et al., in 2017 [2]. Radical
resection can be segmental, marginal resection or hemimandibulectomy with a clear margin of
1-2 cm [20]. This surgical approach leads to facial deformity, morbidity of the surgical site,
functional disability ultimately compromising the patient’s standard of living [21]. This more
often results in psychological and social impediment. Evidently, these adversities can be
confronted by reconstruction following resection. Though these issues can be tackled to a better
extent this way, it entails additional surgery, is prohibitively expensive and may result in
malocclusion and abnormal jaw movements [21,22].

The conservative approach is usually considered for lesions that are localised, within the
cortical bone and do not have soft tissue involvement. One of the earliest evidence in literature
for conservative management employed in treating Ameloblastomas dates back to 1928 by
Simmons [23]. The conservative treatment modality does not affect the aesthetics of the patient,
utilises the inherent osteogenic potential, reduces the surgical site morbidity and provides the
patient with better living conditions. These features enable the procedure to be used in children
and adolescents. When compared with adults, the paediatric age group has different bone
physiology (more cancellous bone, increased turnover rate, reactive periosteum) and
continuing facial growth, which responds positively to this type of management. In case of
patients with unerupted teeth treated with conservative management, eruption of those teeth
were unhindered and their vitality preserved [8,24]. The major drawback of this method is its
higher recurrence rate when compared with radical approach, which is approximately 29.3-
93% according to the retrospective study by Labrode, et al., 2017 on the management and
recurrence rate of Ameloblastomas [2].

The conservative approach is a two-step process with a primary procedure followed by an
adjunctive aid that reduces the recurrence rate. Conservative management encompasses
primary treatment involving Enucleation, Marsupialization or curettage and adjunctive therapy
like the use of Carnoy’s solution, Peripheral Ostectomy, or Liquid Nitrogen Cryosurgery [8-
12]. The adjunctive procedures are used with the intention of removing the possibly infiltrated

Ameloblastic cells from the surroundings of the lesion, providing a margin clear of tumour
cells. This procedure aids in the growth of new bone and reduces the chances of recurrence. It
has been reported that most of the recurrences with respect to Ameloblastoma following either
resection or conservative therapy occurs within 5-10 years of treatment; hence a minimum
follow up period of 5 years is considered essential [16].
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Marsupialization or decompression is a technique employed in treating very large cysts, with
close approximation to vital structures. Its aim is to reduce the size of the tumour for a less
elaborate excision procedure and promote bone remodelling along with osteogenesis [24]. It is
almost always followed by Enucleation. The reduced tumour is removed along with its lining
epithelium in this process. On the other hand, Curettage is the excavating or morcellation of
the brittle portion of the lesion while preserving the bony continuity [25]. These primary
procedures are accompanied by adjunctive procedures. Peripheral ostectomy is one of the
options for an adjuvant procedure, wherein a margin of 2-3 mm of the surrounding uninvolved
bone is removed [26]. Further, it has been recommended that following Enucleation and
Peripheral ostectomy, the use of Carnoy’s solution can reduce the recurrence rate of the tumour
to a greater extent [27]. Carnoy’s was initially used in 1933 by Zollinger and Cutler for
chemical cauterization of cysts, with an ability to penetrate tissues at 1.54 mm in 5 minutes. It
is a potent hemostat, a tissue fixative and cauterizing agent [28]. Another prevalent method is
the use of cryosurgery in treating the tumor conservatively. It was first introduced in 1966 when
cryosurgery was performed on dog femora. The first use of it in treating Ameloblastoma was
in 1977. The aim of the procedure is eliminating abnormal bone by freezing and devitalizing

the bone segments. Liquid Nitrogen which has a temperature of -196°C was considered
appropriate. It is available in 4 forms: Liquid Nitrogen coil, Probe alone, Probe plus water-
soluble jelly and Liquid Nitrogen spray. The latter two are used widely for their ease of use,
rapid action and effectiveness [29]. The technique is cost-effective, easy to perform, the

surgeon has better control on the procedure and the chances of injury to surrounding tissues is
lower when compared to other techniques [30]. In 1973, yet another method came into
existence called the “Dredging method”, by Kawamura and Inoue [31]. This technique
involved decompression and enucleation followed by repeated dredging with intervals of 2-3
months between each dredging. It is done to remove the scar tissue formed after the
decompression procedures and accelerate new bone growth. Follow up begins if there’s
absence of tumour cells after 2 consecutive appointments [32]. This method eradicates the
tumour while restoring the inherent function and esthetics of the involved bone.

All these adjunctive procedures should be performed with care, as they have their own
limitations which could end up in the form of complications following the procedure. With
peripheral ostectomy, while removing the surrounding bone with a rotary instrument, chances
of embedment of the tumour cells into tumour-free spaces are higher, resulting in multiple
satellite recurrence [26]. When we consider Carnoy’s solution, it was found to be carcinogenic
and was banned in 2013, by the FDA. This was due to the presence of Chloroform as one of its
constituents. So, the use of modified Carnoy’s for treating the tumour was taken into account.
In a retrospective review by Dashow, 2015 on comparison between Carnoy’s and Modified
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Carnoy’s in Keratocystic Odontogenic Tumor, he reported a 3 fold increase in the recurrence
following the use of Modified Carnoy’s [33]. According to literature, the use of Carnoy’s yields
the best result with a reduced recurrence rate of 16% in Ameloblastomas when compared with
other adjunctive procedures [34]. Carnoy’s solution is strictly contraindicated in lesions which
are in close proximity to the vital structures as it leads to detrimental effects. The complications
following Liquid Nitrogen Cryosurgery primarily include wound dehiscence, paresthesia
(when close to vital structures), infections and pathological fractures, due to its very high
freezing temperature (-196°C) as it results in vascular stasis and cell death. For this reason, a
gas combination of Propane, Butane and Isobutane has been suggested, as the combined
temperature is -50°C, which can decrease the risk of adverse reactions [30]. In a study by
Fregnani, et al., in 2010, a recurrence rate of 31% was reported following curettage and
cryotherapy, similar to that of Curi, et al., (30.6%) [35]. The available literary evidence
suggests that the dredging method, concedes a low recurrence rate of 16%. Despite being a
conservative technique, it is a time-consuming procedure, and the patient may or may not be
ready for such an arduous approach [36].

Considering the different kinds of Ameloblastomas and their management, Peripheral
Ameloblastoma is an extremely rare variant (1-2% of all reported cases) which has minimal to
no bone involvement, aiding to localised excision as the treatment of choice [37]. The solid/
multi-cystic variant is considered to be locally more aggressive due to their capacity to infiltrate
the surrounding bone and evidently has a recurrence rate of 8% and 38% following radical and
conservative approach respectively [37,38]. Hence, radical approach is more favoured.
According to a systematic review by Almeida, et al., 2015, on the recurrence rate following
treatment for primary multicystic Ameloblastoma, a 3.15 fold increase was observed when the
lesions were managed conservatively and the outcomes were statistically significant [16].
However, Sadat, et al., 2011, utilised “Dredging Method” in treating Ameloblastoma and
conferred positive outcomes with 3 primary recurrences out of 24 cases treated via dredging
[32]. Evidence suggests that subtypes like follicular, plexiform or granular cell variants are
only of histological significance and they do not determine the treatment or the prognosis [39].
The desmoplastic variant, is again, considered to be an uncommon variant (0.9-13%), with
incidences pertaining to the anterior jaw and mostly in the maxilla. They can occur either
intraosseously or peripherally. Peripheral DAs are similar to Peripheral Ameloblastoma,
therefore can be treated conservatively whereas, the intraosseous variety is considered to be
potentially aggressive. It has been suggested that Intra-osseous variety tends to recur upon
conservative management due to its aggressive nature. Thus, it is preferred to treat the tumor
through excision with adequate margins [40].
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Unicystic Ameloblastoma (UA) is comparatively less aggressive. Cystic lesions that shows
clinical, radiographic or gross features of mandibular cyst and histological features depicting
presence of a single cystic sac lined by ameloblastic epithelium are the criteria for diagnosing
UA [41,42]. Evidence suggests that UA responds progressively to conservative techniques
[25,43,44]. UA, is further classified into Luminal, Intraluminal and Mural on the basis of its
ability to infiltrate the connective tissue layer of the cyst [45,46]. According to a case report by
Gracia, et.al, in 2016, the mural variant infiltrates the connective tissue of the cyst. Due to this,
it has higher chances of recurrence, following conservative management, hence extensive
management is considered appropriate. The luminal and intraluminal types can be considered
for a more conservative approach [45,46]. In a systematic review conducted by Lau and
Samman in 2006, the recurrence rate following various methods of treating UA, were stated as
(D) Enucleation- 30.5%, (II) Marsupialization- 18%, (III) Enucleation with Carnoy’s- 16% and
(IV) Radical resection- 3.6% [34].

When dealing with Ameloblastomas of maxilla, a cancellous bone, it lacks the ability to confine
the tumour, unlike the cortical mandibular bone. Due to the complex craniofacial relationship
of maxilla, a considerable amount of difficulty while diagnosis is expected. In case of tumours
occurring in the posterior border of the maxilla, the chances of spread beyond the maxillary
boundaries are higher, making definitive treatment difficult. Evidence proves that the potential
chance of recurrence following conservative management in the maxilla is more. The recurring
tumour has an increased chance of spreading into the orbit, nasal cavity, maxillary and
ethmoidal sinuses. Even though a radical treatment of Ameloblastoma can result in structural
deformity in this highly invasive tumor, a partial or total maxillectomy is the treatment of
choice requiring complex reconstruction [25,47]. Therefore, the use of conservative approach
in mandibular Ameloblastomas is deemed more appropriate when compared to the maxillary
counterparts.

Speculations about biomolecular changes involved in Ameloblastomas were put forth. By
2014, authors elucidated the presence of mutated proteins in Ameloblastomas. It was reported
that cascade of proteins like Mitogen- Activated Protein Kinase (MAPK) underwent alterations
that lead to the mutation of BRAF V600OE. Mutation of Hedgehog pathways (SMO) was
considered the second most common somatic mutation in occurrences. BRAF mutations were
observed in younger patients, in the mandible and the SMO mutations were observed in older
patients, in maxilla. According to a study by Fernandes et.al, in 2018, targeted therapy using
Vemurafenib 960 mg PO, twice daily was provided to a patient with recurrent Ameloblastoma
for a period of one year for BRAF inhibition therapy. The patient procured positive outcomes
with adequate tolerance to the medication [48,49]. Although the end results are positive, due
to the lack of prospective studies supporting the obtained outcome, the study remains
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inconclusive. Nevertheless, the molecular analysis of Ameloblastoma is bound to bring in a
better insight in the treatment of Ameloblastoma in the near future.

Conclusion

Conservative procedures can be used to treat simple UA and Multicystic Ameloblastoma in the
Paediatric age group and young adults. Though the recurrence rates can only be reduced and
not evaded completely, it provides the patient with a better quality of life. The selection of
treatment depends on the medical history of the patient, age, the size and behaviour of the
lesion, its position, the macroscopic and histological variants, experience of the surgeon and
most of all, patient’s choice of management. It is necessary to remember that not all lesions
can be treated conservatively nor they need to be approached radically. The maximum success
of the procedure shouldn’t lead to over treatment of the lesion. A balanced judgement while
selecting the type of procedure is of utmost importance.
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