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A Case of Adenomatid Odontogenic Tumor during Pregnancy
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Adenomatoid odontogenic tumor (AOT) is a relatively rare benign tumor, accounting for 2% to 7% of odon-
togenic tumors. AOT is generally found in the incisor region of the maxilla of young women. It is often 
misdiagnosed as a dentigerous cyst.
We report a case of AOT during pregnancy. The patient was a 21-year-old Philippine woman who com-
plained of a swelling in the right maxillary gingival; the swelling rapidly enlarged during pregnancy. We 
enucleated the tumor and the impacted canine, with the patient under general anesthesia. Histological 
examination revealed a pseudoglandular structure with odontogenic appearance. On the basis of these find-
ings and the World health organization (WHO) classification, we diagnosed the tumor as an adenomatoid 
odontogenic tumor. The tumor cells were identified by an immunohistochemically positive reaction for 
Bcl-2 and estrogen receptor. The MIB-1 labeling index was less than 1%. There has been no sign of recur-
rence as of 1.5 years after the operation.
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INTRODUCTION

Onset or enlargement of tumor with pregnancy has 
been reported [1-6], but there are few reports on the 
detection and follow-up of odontogenic tumor during 
pregnancy. 

We report a case of adenomatoid odontogenic 
tumor (AOT) enlargement during pregnancy in a 
21-year-old woman.

CASE REPORT

The patient was a 21-year-old Philippine woman 
who presented to the Department of Oral Surgery, 
Saiseikai Hiratsuka Hospital, with a swelling in the 
right maxillary region 2 months after delivery. She 
had been aware of painless swelling in the upper right 
canine region at 4 months of pregnancy （9 months 
earlier）. Then, the swelling rapidly enlarged. Although 
the swelling ceased to enlarge after delivery, it did not 
reduce in size.

Her medical and family histories were not remark-
able.

A significant swelling was found in the right cheek. 
A palpable bony-hard itraoral swelling was detected in 
the buccal gingival from the upper right middle inci-
sor to the maxillary second molar (Fig. 1). The gingival 
and alveolar mucosa covering the lesion was normal. 
A panoramic radiograph showed a well-demarcated 
cyst-like radiolucency in the right maxillary region 
(Fig. 2). The upper right canine was impacted, and cal-
cified bodies were found within the lesion. Computed 
tomography（CT）revealed a well-demarcated mass 
46 x 33 mm in size (Fig. 3). The impacted canine and 

calcified bodies were included within the mass. There 
were no abnormal findings in the blood examina-
tion. The clinical diagnosis was a right maxillary cyst. 
Extraction was performed with the patients under 
general anesthesia. The removed lesion was 50 x 42 x 
40 mm in size, rubbery, and with a smooth surface, 
and it contained the impacted tooth (Fig. 4). Yellowish 
clear serous fluid had accumulated within the lesion. 
The patient underwent surgery, and her postoperative 
course until 1 year and 6 months later has been un-
eventful, without recurrence.

The histopathological examination of the removed 
tumor showed a solid growth of spindle cells whose 
bodies were relatively bright. Pseudo-tubular structures, 
acidophilic hyaline-like material, and dystrophic calci-
nosis were scattered among solid cellular nests (Fig. 5). 
Thus, the tumor was diagnosed to be AOT.

Immunohistochemical staining for estrogen recep-
tor (ER), progesterone receptor (PR), Bcl-2, and MIB1 
was performed. The tumor cells were strongly positive 
for Bcl-2. The MIB-1 labeling index was less than or 
equal to 1%. The expression of ER was localized in the 
nuclei of the tumor cells. However, the expression of 
PR was not apparent (Fig. 6).

DISCUSSION

AOT is relatively rare, accounting for 2% to 7% of 
odontogenic tumors [7]. The ratio of male patients to 
female patients with AOT is 1: 1.9. The number of 
female patients is especially high in Asia [8], with the 
onset occurring in the teens in more than half of the 
cases [7]. About two-thirds of the cases are diagnosed 
when the patients are in their twenties, and more than 
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Fig. 1 Swelling in the labial and alveolar mucosa of the 
right maxillary anterior-posterior region.

Fig. 2 An oval-shaped, cyst-like radiolucency with distinct 
radiopaque margins from the right central incisor 
to the right second-molar region. Impacted canine 
and calcification are seen within the radiolucency.

Fig. 3 Computerized tomography showing marked bone 
expansion.Impacted tooth and calcification are seen 
in the lesion.

Fig. 4 The removed lesion was 50 x 42 x 40 mm in size, 
had a smooth surface, and showed fluctuation to 
palpation. The tooth crown of the impacted canine 
was found embedded in the lesion.

90%, until they are in their thirties. AOT occurs more 
frequently in the maxillary than in the mandibular 
locations, with the ratio of frequency being 2. 1: 1. The 
most common site is considered to be the maxillary 
anterior teeth. 

The imaging findings for AOT reveal unilocular 
and well-demarcated cyst-like radiolucency frequently 
accompanied by impacted teeth. Moreover, typically, 
calcified body-like opaque shadows are found within 
the cyst-like radiolucency. Toida et al. [9] reported 
that calcified bodies were observed in 78% of 126 
cases on x-ray images. Impacted teeth are observed on 
panoramic radiographs and CT images, and calcified 
body-like shadows are seen within the cyst-like radiolu-
cency. 

Surgical extraction is the most common treatment 
for AOT [8]. Extraction of the tumor is relatively easy 
because it is surrounded by a fibrous capsule. The pos-
sibility of recurrence is generally considered to be low 
[8]. However, recurrence after long-term follow-up has 
been reported [8], and the patient should be followed 
up for as long as possible.

Intraoral lesions developed during pregnancy in-
clude so-called pregnancy tumors such as focal fibrous 
hyperplasias or fibromas (FFHs), peripheral ossifying 
fibromas (POFs), pyogenic granulomas (PGs), and 
peripheral giant cell granulomas (PGCGs). These may 
develop with pregnancy and then disappear or reduce 
in size [2]. However, only 3 cases of odontogenic tu-
mor, including this case, have been reported during 
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pregnancy. These include 2 cases of AOT and 1 case 
of ameloblastoma [1, 3]. Thus, our case is probably 
very rare. 

Shinozaki et al. [1] reported rapid enlargement of 
AOT during pregnancy. The immunohistochemical 
analysis revealed no expression of estrogen receptor 
within the tumor. The rapid enlargement of the tumor 

during pregnancy is attributed to high proliferative 
activity of tumor cells, inhibition of apoptotic cell loss, 
or biological characteristics resembling benign odon-
togenic tumors such as ameloblastoma. Gordy et al. 
[3] reported a case of rapid enlargement of ameloblas-
toma during pregnancy. They suggested that the rapid 
enlargement was due to the effect of sex hormones, 
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Fig. 5 Photographs showing pathological findings. A: At low magnification the most striking pattern is that 

of variety sized solid nodules of cuboidal or columnar cells of odontogenic epithelium forming nests 
with minimal stromal connective tissue (HE stain, x40). B: At high magnification, the duct-like spaces 
are lined by a single row of columar epithelial cells (HE stain, x400).

Fig. 6 Photographs showing imunohistochemical findings. A: Odontogenic tumor cells revels weak positive 
reaction for estrogen receptor in the nucleus(x400). B: Imuunolocalization of MIB-1 is focally identi-
fied in the solid nest areas of odontogenic tumor cells(x400). C: Immunoreactivity for Bcl-2 is strongly 
observed in the odontogenic tumor cells(x400). D: No expression of progesterone receptor is noted in 
the odontogenic tumor cells(x400)
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but they did not describe the underlying mechanism 
in detail. 

Estrogen is a sex hormone secreted by the granulosa 
cells of the ovarian follicle. The role of this hormone 
is to promote the development of the internal and 
external genitalia during the growth period and to 
reinforce and maintain reproductive function during 
sexual maturity. Moreover, it promotes or inhibits cell 
growth and facilitates protein synthesis in various 
regions, such as cardiac muscle (striated muscle cells), 
liver (hepatic cells), bone (osteoblasts), blood vessels 
(endothelial cells), and skin (fibroblasts). Estrogen 
expression significantly increases with pregnancy pro-
gression. Estrogen promotes cell growth by binding to 
nuclear receptors within a cell and translocating into 
the nucleus. Major estrogen-dependent tumors include 
breast cancer, endometrial cancer, and ovarian cancer, 
among others. The effects of estrogen on these tumors 
include shortening of the cell cycle length of tumor 
cells, decrease in apoptosis, promotion of angiogenesis, 
enhancement of infiltration and metastaticity, and 
facilitation of stromal development. 

It has been reported that some brain tumors, includ-
ing meningioma, pituitary adenoma, and glioblastoma 
tumors that are not specifically associated with sex hor-
mones also enlarge significantly during pregnancy [4]. 
Krukenberg tumor, which originates in the stomach, 
has also been reported to develop and rapidly enlarge 
during pregnancy in one case study [5]. All these cases 
describe the effect of pregnancy on tumors without 
describing the underlying mechanism in detail.

In the present case, although the tumor rapidly 
enlarged during pregnancy, the enlargement ceased 
with delivery. Bcl-2, which inhibits cell apoptosis, plays 
an important role in tumor cell survival. It has been 
reported that expression of Bcl-2 increases after the 
binding of ER and its ligand [11]. In the present case, 
ER was expressed in the nuclei of tumor cells, and 

the tumor cells were strongly positive for Bcl-2. These 
findings suggest that tumor cell survival, facilitated by 
Bcl-2 upon continuous stimulation by estrogen, result-
ed in the enlargement of the tumor during pregnancy. 

CONCLUSION

We present a case of AOT enlargement during 
pregnancy in a 21-year-old woman.
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