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SUMMARY

Among the ameloblastomas, the desmoplastic variation is rare. The desmoplastic ameloblastoma
(DA) is characterized by specific clinical, imaging, and histological features. The here presented
retrospective analysis investigated the clinicoradiographic features of an overall of 115 DA-cases,
having been reported in literature from 1984 to 2008. DA showed a nearly equal male to female
ratio (55/59) with a prevalence within the forth and fifth decades. Sixty-two lesions occurred in the
mandible and fifty-one lesions in the maxilla. Clinically, a painless swelling with buccal extension
was the most common presentation being found in 48 cases. Radiologically, the lesion often
presented multilocular (49.3%; 36/73), mixed radiolucent/radiopaque (55.6%; 50/90) and with ill-
defined borders (64.0%; 48/75). Whereas enucleation provided a recurrence rate of 21.1%,
resection reduced this rate remarkably to 3.1%. The average period until recurrence was 36.9
months. Histologically, scattered epithelial nests and extensively desmoplasia were prominent
features of DA. In conclusion, these retrospective results confirm the statement that DA is a
variation among ameloblastomas. DA present clinicoradiographic and histologic distinct features,
when compared with “conventional ameloblastomas”.
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Introduction

Ameloblastomas, although locally invasive, are considered to be benign neoplasms deprived
from odontogenic epithelium. The term “ameloblastoma” includes several
clinicoradiographic and histological different types. DA is rare, accounting for
approximately 4% to 13% of ameloblastomas.13 It was first described by Eversole et al.# in
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1984 as a new type of ameloblastoma which affected different mandibular areas, presenting
a unique histopathological pattern and clinicoradiographic findings. This variation has been
included in the World Health Organization’s histopathological classification.

Histologically, it is characterized with extensive stromal collagenisation or desmoplasia with
small nests and strands of odontogenic epithelium (Fig. 1).% Additionally “hybrid” lesions
showing some microscopic features of the desmoplastic variant together with typical areas
of follicular or plexiform ameloblastoma have been described.! Most diagnoses are made
related to the histological specimen after the DA was already removed.

Radiologically, the DA frequently presented as diffuse, mixed radiolucent — radiopaque
lesion, apting to be misdiagnosed as fibro-osseous lesion.6 Both surgeons and radiologists
may be aware of clinicoradiographic features of the “common” ameloblastomas, however,
may ignore this variation. The purpose of this article was to review the DA within the
English literature in order to provide diagnostic tools for this rare variation of
ameloblastomas.

A research on MEDLINE for adequately documented cases of DAs was performed in the
English literature. Criteria for inclusion in the here presented study were a confirmed
histopathological diagnosis of DAs with a detailed clinicoradiographic description. Thus, a
total of 115 cases from 35 published papersl—46-36 have been analyzed and the
clinicoradiographic data were summarized in Table 1. The 115 cases of DA including 12
cases of so-called “hybrid lesion of ameloblastoma where areas of intraosseous
ameloblastoma coexist with areas of DA. The data was analyzed by SPSS 11.5 software
program. The X2 test was used for the CROSSTABS procedure and exact test was used
when needed. In all analyses, the significance level was set at a level of P < 0.05.

Clinical features

Age and gender distribution

Race

Apart from 1 case without mentioned of age, the age and gender distributions of 114 cases
DAs were listed in Fig. 2A. The age at time of primary presentation ranged from 17 to 83
years with a mean age of 41.9 years (males: 44.6 years, females: 39.0 years) and a median
age of 42.0 years. The age prevalence was in the 3th to 5th decades. Whereas there were two
peaks among females, in the 3rd and in the 4th decades, the males presented only a single
peak in the 5th decade. Among the 114 DA patients, there were 59 (51.8%) females and 55
(48.2%) males. However, there is no statistically significant gender distribution as in other
types of ameloblastomas. In the fifth decade the incidence rate is a significantly higher in
males than females (p < 0.05). Although no difference between genders has been reported!*
in the onset of this disease, people in the 4th and 5th decade are most commonly affected.

The incidence of DA among ameloblastomas ranges from 0.9% to 12.1% in different races.
1.26,31.35.37 Concerning the race, 69 out of 115 cases DAs with detailed description, of which
25(36.2%) were Japanese, 15(21.7%) were Chinese and 10(14.5%) were Indian. Data from
different geographical regions seem to suggest a biogeographical pattern in that the relative
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frequency of DA is slightly higher in Asian population. However, more systematic studies on
DA are needed to verify such suggestions.

Regarding the tumor size of 3.0 cm in diameter, 32 cases (44.4%) of the DAs were larger, 36
cases (50.0%) smaller and only 4 cases (5.6%) equal to 3.0 cm at the initial presentation. In
a review of 3677 ameloblastomas, Reichart et al.38 reported that the average tumor size at
the initial presentation was 4.3 cm (median, 3.0 cm). Therefore it may be assumed that DA
may be smaller than the “normal” type of ameloblastomas. There were neither statistical
significance between the tumor size and localization, nor the recurrence (p > 0.05).

Anatomical localization was described in 113 cases. 62 cases occurred in mandible and 51
cases in the maxilla. Detailed tooth location was reported in 61 cases, being shown in Fig.
2B. The anterior regions until the first premolar were frequently involved. In the maxilla,
42(82.4%) lesions were in the anterior region and 34(54.8%) in the mandible. The maxillary
sinus was involved in nine and the ramus in two cases. Whereas most lesions were one-
sided, a total of 18 crossed the midline.

Presentation

The clinical presentation of 56 cases DAs was summarized. Forty-eight (85.7%) patients
presented with a painless swelling or a bone expansion,2-4:6-9.11-18,21,24-28,30-32,34,36 \y hch
was the most conspicuous clinical manifestation of the affected area. Six patients presented
with a tender swelling.10:20.23.31.33 | case of maxillary sinus involvement, nasal?’ and
pharyngeal obstruction* occurred, however with a very small probability (1.8%).

Among these 56 cases, 16 (69.6%) patients showed a buccal (Fig. 3), one (4.35%) a palatal/
lingual and six (26.1%) both a buccal and a palatal/lingual expansion. Only 36 out 114
reports of DAs provided information about tooth resorption and 27 cases provided
information about tooth displacement. In nine cases (25.0%) tooth resorption was reported.
In 24(88.9%) out of 27 cases tooth displacement was observed (Fig. 4).

Radiographic features

The radiological information available for each reviewed case was not uniform.
Radiographically, 48(64.0%) out of 75 cases with detailed border description presented
poorly defined borders, whereas well defined borders were detected in 27 (36.0%). The
lesions appeared mixed radiolucent / radiopaque in 50(55.6%) out of 90 case, and
radiolucent in 40(44.4%) cases. According to locularity, 36(49.3%) out of 73 cases with
detailed description presented multilocular (Fig. 4A), 19(26.0%) cases were unilocular (Fig.
4B) and 18 (24.7%) cases were not loculated. Computed tomography was performed in 20

cases usually detecting ill-defined, mixed radioluceny—radiopacity with buccal expansion
(Fig. 4C).2:3.6-9,11-19,25,26,28,29,39
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Histopathology

Histologically, scattered epithelial nests and extensively desmoplasia were prominent
features of DA (Fig. 1).40 Most tumors contain cords of odontogenic epithelium, but these
tumors tend to lack the more typical follicular pattern. Typical ameloblastic columnar cells
may be scant, and peripheral pallisading may be absent. In the focal area, the islands have a
swirled hypercellular appearance. Osteoplasia may also be present. The surrounding stroma
accompanied the cells islands are characterized for significant collagen proliferation.
However, in some juxtaepithelial area, loose myxoid changes can be found.

Management

Treatment methods were mentioned in 83 out of 115 cases. Most cases of DA were treated
by resection (77.1%) and some cases were treated by enucleation and/or curettage 19
(22.9%). Only 69 DA provided an available postoperative follow-up period between 2
months and 20 years. Eleven patients suffered from recurrence (15.9%) with an average
recurrence period of 36.9 months.1:12.22.26.29.31.39 Among these patients, one underwent
revision and showing thereafter no sign of recurrence after 6 years. Among these 11 patients,
two suffered from recurrence after resection and four after enucleation, the treatment
methods of other five cases were not mentioned. The remaining five remained unknown. The
recurrence rate through the treatment of enucleation was significantly higher than that of
resection (p < 0.01).

Discussion

Clinically, DA may develop in all ages, however, people of the 4th and 5th decade are more
prone to be affected.117 No gender predilection of DA has been reported. Usually the DA
variation is smaller in size than other types of ameloblastoma. DA occurs in the anterior or
premolar regions of the jaws and there is not any difference in prevalence between the
maxilla and mandible.

This represents a contrast with classic ameloblastomas, which are usually found in the
posterior mandibular regions presenting a mandible to maxilla ratio of 5:1.38 The main
symptom at first clinical examination of DA is a painless swelling, with frequently buccal
expansion. Tooth displacement were frequently been seen.32

Radiologically, there is not any agreement among DA reviews as to whether it deals with a
radiolucent or mixed radiolucent— radiopaque lesion.1#:32 In a review, only 1 of the 15 cases
of DA had a radiolucent appearance.32 Whether this is due to limited data or a specific
patient population is uncertain. However, in the here presented retrospective analysis, the
content of the lesion was mixed radiolucent/radiopaque in 55.6% cases. Radiographically,
other types of ameloblastomas are classically described as a unilocular or multilocular
radiolucences with well-defined borders,*! whereas DAs are usually described as poorly
defined in most cases. In the series by Reichart et al.38, 51.1% of the tumors were described
as unilocular, whereas 48.9% were described as multilocular or multicystic. When applying
this criterion to the here presented study, 24.7% did not show any locularity, 26.0% were
unilocular, and 49.3% were multilocular. On examination of the radiographic borders of 75
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reported cases of desmoplastic ameloblastomas in the here presented study, poorly defined
borders were reported in 48 cases (64.0%) and well defined borders were seen in only 27
cases (36.0%). The DA usually appears in the anterior and premolar regions as a mixed
radiolucent and radiopaque lesion sometimes mimicking a benign fibro-osseous lesion.!
Approximately half of the reported lesions showed diffuse radiological borders32 and
mimicking fibro-osseous lesions or malignant tumors. The lamina dura also was involved.34
The radiographic appearance may indicate that this tumor is more aggressive than other
variants of ameloblastoma. According to Philipsen et al.,33 radiographically ill-defined
borders suggest an infiltrative process with propensity to recur. Thus the pronounced stromal
reaction characteristic of DAs can be viewed as a defensive response of the host to the
“aggressive” tumor. This, along with the fact that recurrences of DAs have been documented
by more than one author, suggests potentially aggressive biologic behavior.2%:31.39 The ill-
defined borders of DAs reflect the desirability for a relatively radical approach to treatment.

Concerning the biological behavior of DA, it is mentioned in the WHO classification of
odontogenic tumors that DA, like unicystic ameloblastoma and peripheral ameloblastomas,
possibly have a lower recurrence rate than other ameloblastomas. In contrast to that
statement of the WHO, reviewing the literature provided the information that DA showed a
similar recurrence rate (15.9%) with the other types of ameloblastomas. Keszler et al.2% even
reported a higher recurrence rate (21.4%) than the other type (10.1%) of ameloblastoma.
The reason for this may be somewhat hypothetical: First, radiographically, DAs are apt to be
mismatched with fibro-osseous lesions. The accurate diagnosis of a DA is hard to achieve
before the operation; Second, DA frequently present with ill-defined border making it
difficult to investigate the exact interface of the lesion with normal bone; third, the more
common location in the maxilla may produce an early invasion of adjacent structures. In
view of the paucity of DA case series and the only limited understanding of its biologic
behavior and prognosis, the proper treatment strategies for DA are not entirely defined so
far. Whether the recurrence is due to the nature of the tumor or due to the incomplete surgery
remains speculative. Prospective studies with regular and long term follow-up are needed to
provide the necessary information before any conclusions in this aspect can be drawn.
According to the average relapse time in 11 patients, which was 36.9 months, the follow-up
period should be more than three years.

Conclusions

Clinically, DA usually presents with a painless buccal swelling predominantly located in the
anterior of the maxilla and mandible. Radiologically, most DAs present with a multilocular
mixed radiolucent/radiopaque lesion with ill-defined borders. Tooth displacement was
frequently found and root resorption was discovered in 25% of the reported cases. Resection
and enucleation are the main treatment modalities of DAs. The recurrence rate is similar to
the “normal” ameloblastomas. The recurrence rate after enucleation is significantly higher
than the one after resection.
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Author ARl R TUmOr SZEEM) e Location2 BordersS Loculamy4 Radlologys Toothresorption - Toath displecament o © Fcuwup7
Smullin etal.2 44 F NA <30 Max L35 w NA NA NA NA Res NRLY
Curran and Byerly” 56 M black <30 Mand R4-5 w NA NA No NA Res NRSIM
sivapathasundharametal 8 25 M Indian NA MaxR3-5 w Uni Mixed No Yes Res NA

[ M Indian NA Max L1-5 w Uni Mixed No No Res NA

30 F Indian NA MaxL1-5 1 NA Mixed No No Res NA

2 F Indian 30 Max L1-4 1 Multi Mixed Yes Yes Res NRLY
a [ M NA NA Max L1-6 1 NA Mixed No No Res NA
a 31 F NA NA Mand.L2-RS 1 Uni Mixed No Yes Res NA
Shashikanth et al.9 32 F Indian <30 Max.L1-4 1 Multi Mixed Yes Yes Res NRLY
Desai etal 10 32 M Indian >30 Mand.Ramus w Uni RL NA NA Cure NR2Y
Hirotaetal 11 17 F Japanese NA Max.R3-4, sinus w Multi Mixed NA Yes Res NR7Y
pillai etal 12 24 F Indian <30 Max L35, sinus [ Multi RL No Yes Cure+BG R2M
purmus etal. 13 68 M Turkish <30 Mand R1-3 w Uni RL Yes NA Cure NR32M
Beckley etal 14 31 M Hispanic <30 Mand L3-4 [ No Loc Mixed No Yes Res+BG NR19M
lidaetal, 19 52 M Japanese NA Max.L2-5.sinus ! Multi Mixed NA Yes Res NR
Manuel et al 16 20 F NA <30 Max.L3-4 w Uni Mixed No Yes Res NR22M
Mintz and Velez1 7 52 M NA NA Max.L1-8, sinus ! Multi Mixed NA Yes Res NR

51 F NA NA Mand R3-L5 1 Multi Mixed NA Yes Res+BG NRLY
wakah etal. 184 35 F Japanese >30 Mand. L3-5 w Multi Mixed Yes Yes Res NR
Philipsen et al.3 42 F Caucasian  NA Mand.L4-R4 1 Uni Mixed NA Yes Res+BG NR36M
Kishino et al. 19 41 M Japanese >3.0 MaxR5-L2 w Multi RL No NA Res NRL7Y

28 M Japanese >30 Max R1-R4 1 NA Mixed No NA Res NR72M

57 M Japanese <30 Max.R1-R2 w NA RL No NA Res NR8Y

58 F Japanese 30 Max L1-L2 w Uni RL No NA Cure NR16Y

17 M Japanese <30 Mand R6-R7 w Uni RL No NA Cure NRSY

50 M Japanese >3.0 Mand.L5-R4 I NA Mixed No NA Res NR6Y

51 M Japanese >30 Mand L5-R4 1 NA Mixed No NA RestBG NR23Y

a7 M Japanese >30 Mand L4-R2 1 NA Mixed No NA Res+BG NR20Y

42 M Japanese >3.0 Mand.L3-RS I NA Mixed No NA NA NA
saran etal 20 2 F Indian <30 Max.L2-4 w Uni NA NA NA Res NR10M
Louisetal 21 33 M Black <30 Max.L3-4, sinus [ NA Mixed No Yes Res+BG NRI8M
Takata et al. 22 53 M Japanese >30 Max.R2-3 w No Loc RL Yes NA Res NR

3 F Japanese 30 MaxR1-5 1 Multi Mixed No NA Cure NR

51 M Japanese <30 Max L3-5 w Uni RL No NA Res NR

52 M Japanese >30 Max.12-5 1 Multi Mixed No NA Res NR

54 M Japanese >30 Mand R1-L5 w No Loc Mixed No NA Res NR

17 M Japanese <30 MandL3-5 1 Multi Mixed No NA Cure 4R
a 48 M Japanese >30 Mand.R2-6 1 Multi Mixed NA Yes Cure R14M
Kawai et .6 56 M Japanese NA Mand. L4-7 w Uni RL NA NA Res NA
Ludvikoyaetal 23 50 M NA >30 Mand R4-8 | No Loc RL NA NA Res NR

42 F NA <3.0 Mand.L4-5 I No Loc RL NA NA Res NR3Y
Sakashita et al. 24 60 F Japanese >30 Max.L1-4 | Multi RL NA NA Res NR
Leeetal 25 83 F Asian <30 Mand.L2-3 w Multi Mixed NA Yes Res NR
Lametal 26 64 M Chinese >30 Max: A, PM, M [ No Loc RL NA NA Res R2Y

18 M Chinese >30 Max: A 1 Multi RL NA NA Res NRS3M

68 F Chinese <30 Max:PM 1 Multi RL NA NA Cure R74M

37 F Chinese <30 Mand: A | Multi RL NA NA Res NR77TM

37 M Chinese <30 Mand: A 1 No loc RL NA NA Res NR32M
Fukushima etal 27 70 M NA >30 Max: PM, M.sinus | No Lo Mixed NA NA Res NR18M
Thompson et al. 28 31 F Black >30 Max: L2-6.sinus | No Loc Mixed Yes Yes Res+BG NR3Y
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Author Age(Y) Race Tumor size (cm; Tooth resorption  Tooth displacement
=M gl D imor Location BordersS Loculamy4 Radmlugys & h Treatment® Fullml—up7

Keszler et al. 29(14 cases) 19-62 11F2  NA NA 2Max; 10Mand; 2NA  4W 4UnisMulti  9RL;3 NA NA 5 ResoCure 3RILINR
(Mean M Mixed
378)in  NA
13;
INA

Ashman et al. 30 53 M Black >30 Mand: A, PM w No Loc Mixed NA Yes Res NROM

Ng and siar31 2 F Chinese <30 Mand;L1-4 | NA RL NA NA Res NA
2 M Chinese NA Max, right NA NA Mixed NA NA Res NA
2 M Malay NA Mand R2-L4 NA Multi RL NA NA Res NA
27 F Chinese NA Mand R2-L4 NA NA Mixed NA NA NA NA
29 F Kadazan NA Mand R5-L5 NA Multi Mixed NA NA Res NA
32 F Indian NA Max12-3 NA NA NA NA NA NA NA
3 M Malay 30 MaxRI-L3 NA NA Mixed NA NA NA NA
3 F Malay NA MaxR2-LS 1 NA NA NA NA Res NRLY
38 M Malay <30 Max12-3 NA NA NA NA NA Res NA
[y F Chinese NA Mand;anterior NA Multi RL NA NA NA NA
a F Malay NA Max, R3 NA NA NA NA NA Res NA
a2 F Chinese NA L, Horiz ramus NA NA NA NA NA NA NA
3 F Malay NA Mand R3-L3 NA NA NA NA NA NA NA
a3 F Chinese NA Mand R4-L2 NA Multi RL NA NA NA NA
“ F Indian <30 Mand L3 NA NA NA NA NA Res RAY
4 F sikh NA Max Left NA NA Mixed NA NA Res NRLY
60 M Chinese NA Mand.L2-3 NA Multi RL NA NA NA NA

Kaffe et al. 32 41 M NA >30 Max: L2-R7, sinus | No Loc Mixed NA NA Res NR3Y

Philipsen et al. 33 21 M Chinese >30 Max: L1-R6 | Multi RL Yes Yes Res+BG NA
53 M Chinese >30 Max: L1-8 1 Multi RL Yes Yes Res NA

a 55 M Chinese >30 Mand: L3-7 1 Multi Mixed Yes NA Res NA

Tanimoto et al 34 2 F Japanese >30 Mand: L2-6 1 NA Lucent No Yes Res NRLY

Higuchi et al. 39 46 M NA >30 Max:A 1 Multi Mixed No Yes NA NA
38 F NA >30 Mand:A w Multi Mixed Yes Yes NA NA
53 M NA <3.0 Max:PM.M w Uni Mixed No Yes NA NA

a 58 M Japanese >30 Mand:A, PM NA Multi Mixed NA NA Cure NR

a 70 M Japanese >3.0 Mand:PM.M NA Multi Mixed NA NA Res NR

Yoshimura and Saito30 36 F Japanese >3.0 Max: A, PM, M, 1 Muli Mixed NA NA Res NR9Y

sinus

Waldron andel-Moftyl (14~ 211068 TMTF  NA 13<301>30 2 Mand.A; 3 Mand. sIAW 1Uni 5No 4 Mixed 2 NA NA NA 2RINR 11INA

cases) (mezn, PM; 2 Mand.M;6 RL
45.5) Maxi.A; 1 Max.PM

a 2582 M3 NA NA 4 Mand: PM, M; 1 NA NA NA NA NA NA NA

5 cases Mand

Eversole etal.4 48 F Malaysian >30 Max: PM, M | No Loc Mixed NA NA Res NR2Y
50 F Caucasian <30 Mand: A, PM, M 1 Uni Lucen NA NA NA NA
a F Black NA Mand: A 1 No Loc Mixed NA Yes Res+BG NA

~

F: Female, M: Male.

N

Mand: Mandibular, Max: Maxillary, L: Left, R: Right, A: Anterior, P: Posterior.
1 1ll-defined, W: Well defined.

N W

M: Multilocular, U: Unilocular.

\

RL: Radiolucency, RO: Radiopaque, Mixed: Mixed radiolucent-radiopaque.

>

Curr: Curettage; Res: Resection; BG: Bone graft.

~N

NR: No recurrence.

a . .
Hybrid lesion of ameloblastoma.
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Figure 1.
Histological specimen of a desmoplastic ameloblastoma presenting with irregularly shaped

epithelial island, surrounded by narrow zones of loose-structured connective tissue
embedded in desmoplastic stroma. (HE Hematoxylin and eosin stain, original magnification
x10.)
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Figure 2.
Age and gender distribution of 114 desmoplastic ameloblastomas (A). Distribution of tooth

involvement among 61 desmoplastic ameloblastomas (B).
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Figure 3.
Clinical aspect of a desmoplastic ameloblastoma presenting with slow-growing mass with

buccal/labial expansion.
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Figure 4.
Radiological features of desmoplastic ameloblastoma. The lesion presents with a

“honeycomb appearance” with tooth displacement (A).Radiograph revealing a unilocular
radiolucency (arrow) with tooth displacement in the mandible (B). Computed tomography
present with an ill-defined mixed density (arrow) of buccal expansion (C).
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Summary of data on reported cases of desmoplastic ameloblastoma.

No. %
Patient age (yr) 114
Mean, 41.9
Range, 17-83
Gender (n=114)
Female 59 518
Male 55 48.2
Tumor size (cm) (n = 72)
=3.0 36 50.0
<3.0 36 50.0
Tumor location (n = 113)
Maxilla 51 451
Mandible 62 549
Tumor borders (n = 75)
Poorly defined 48 64.0
Well defined 27 36.0
Tumor locularity (n = 73)
Multilocular 36 493
Unilocular 19  26.0
No loculation 18 247
Tumor radiographic appearance (n = 90)
Mixed radiolucent/radiopaque 50 55.6
Radiolucent 40 444
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