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Abstract 

Ameloblastoma is the most common odontogenic tumor derive from odontogenic epithelial cells. It’s a slow-growing tumor 
with an aggressive biological behavior including invasion of the surrounding bone and with high recurrence rate. Ameloblas-
toma is a rare kind of cancer in persons in their fourth and fifth decades. It is the most often occurring type of cancer in this age 
group. The majority of patients with ameloblastoma are between the ages of 30 and 60. Mean Vascular Density (MVD) is a 
quantitative measure of angiogenesis determined using various markers, including CD 31, 34, and 105. Microscopic analysis of 
H&E slides was performed to confirm the diagnosis and determine which slides would be used for IHC (immunohistochemical) 
staining. The letter was performed using a Mouse Anti-Human CD 34 Monoclonal Antibody. The MVD was calculated as the 
mean of three randomly chosen locations for each micro vessel. Objects that start from a single blood vessel were counted if 
they are entirely detached from it. Musculature-lined blood arteries were removed. Statistical significance was determined by 
the probability value (p0.05). The study discovered that the second and third decades of life are the most common age groups 
for developing ameloblastoma, with an average age of 36.13+ 16.0 years. Ameloblastoma was most common in people in their 
second and third decades of life, respectively. younger patients are more likely to develop a plexiform form of ameloblastoma 
than older patients, and that elderly patients are more likely to develop a follicular pattern.

Keywords: Amelolastoma; CD34; Angiogenesis

Introduction & Background of the Study
Ameloblastoma is a slow-growing tumor that aggressively 
invades biological bone tissue and has a high recurrence rate 
[1-4]. According to Mendenhall and colleagues (2007), amelo-
blastoma is the most frequent oral tumor emerging from odon-
togenic epithelial cells. 

The average age of responders ranged from 42.3 to 30.4 years 
in Europe and Africa, respectively; however, most patients with 
ameloblastoma were between 30 and 60 years old [5,6]. Am-
eloblastoma is a rare kind of cancer in persons in their fourth 
and fifth decades. It is the most often occurring type of cancer 
in this age group [7]. The National Cancer Institute reports that 
the majority of patients with ameloblastoma are between the 
ages of 30 and 60, while the average age of respondents differs 
by continent and is estimated to be about 42.3 and 30.4 years in 
Europe and Africa, [8,9]. Pediatric ameloblastoma accounts for 
10-15% of all occurrences in the general population, although 
this rate may be as high as 25% in Africa and Asia [10].

Although angiogenesis cannot be quantified directly, it can be 
inferred by examining the size of the micro vessels and the 
MVD of the vessels in the issue. Labeling capillary endothelial 
cells using monoclonal antibodies is called immunohistochem-
ical labeling of capillary endothelial cells [11]. Antibodies to 
CD105, CD34, vascular endothelial growth factor (VEGF), 

and beta fibroblast growth factor" are just a few of the markers 
(monoclonal antibodies) utilized to evaluate the MVD differ-
entiation group (CD) microscopically [12].
Ameloblastoma (AM), Odontogenic Keratocyst (OKC), and 
central giant cell lesions (CGCL) are all multilocular lesions 
with a higher prognosis than single-locular lesions (Gaonkar) 
[13]. CGCL is a form of odontogenic lesion that most fre-
quently manifests as a radiolucency in the anterior mandible 
of the mouth in young females [14]. Multinucleated giant cell 
granulomas characterize mononuclear stromal cells originating 
within the osseous cavity and mononuclear stromal cells origi-
nating outside the cavity [15]. The CGCL exhibits a range of 
biological behaviors, from a progressive increase to an aggres-
sive destructive dilatation manifested by cortical bone perfora-
tion and vascular resorption in the cortical bone [16]. AMS is 
the most frequent epithelial odontogenic tumor; it is locally in-
vasive, has a high risk of recurrence, and grows continuously. 
Additionally, it is the most aggressive kind of tumor [17]. 

Acanthomatous cystic fibrosis is classified histologically into 
numerous subtypes. It is composed of remains of the dental 
plaque, cystic lining, and basal cell layer and can take the form 
of unicellular, multicystic, peripheral, or malignant cells. Plexi-
form, follicular, granular, desmoplastic, acanthomatous, and 
transparent cell types are among its histological forms [18]. 
On the other hand, malignant transformation occurs in 5% of 
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cases and is frequently treated with marginal resection. AM 
with several locations’ accounts for 65% of all cases, whereas 
malignant transformation occurs in just 5% of cases [19-21]. 
Another odontogenic lesion to consider in the differential di-
agnosis of high recurrence AM is the odontogenic keratocyst 
(Keratocystic odontogenic tumor-OKC). It is derived from 
basal epithelial cells and exhibits a high mitotic rate associated 
with epithelial proliferation, superficial parakeratinization, and 
genetic abnormalities (p53 mutation, a tumor suppressor gene) 
[22]. Although OKC appears to be a cystic lesion, it acts simi-
larly to AM regarding invasiveness and aggressiveness [23]. 
The examination of the behavior of these odontogenic but lo-
cally invasive lesions is centered on the microscopic epithelial 
and stromal features (OKC, AM, CGCL). 

Even though odontogenic epithelial cells lack a circulatory 
system, the connective tissue stroma provides an environment 
conducive to epithelial transformation and expansion via an-
giogenesis. Epithelial cells undergo apoptosis in tumors due to 
a lack of nutrients and oxygen due to neovascularization. Myo-
fibroblasts and blood vessels in the connective tissue stroma 
promote tumor growth, and angiogenesis is the process that oc-
curs in these cells and arteries. Angiogenesis is the process of 
producing new blood vessels from existing blood vessels, and 
it entails several steps. Proliferation and migration of endothe-
lial cells, proteolytic breakdown of the extracellular matrix, 
capillary formation, development of the loop and lumen of mi-
crovessels, and anastomosis of microvessels are all instances 
of bodily processes [24]. The process is regulated by growth 
factors and inhibitory biomarkers [25]. Although CD105 dif-
fers from normal endothelial cells (CD31 and CD34) in differ-
ential angiogenesis, an efficient angiogenesis marker should be 
able to distinguish between the quality and quantity of neonatal 
vasculature. Because angiogenesis reflects the growth potential 
of odontogenic tumors, evaluating mean vascular density can 
aid in predicting the behavior of previously examined lesions 
[26-27]. AM and odontogenic keratocyst (OKC) were found 
to have mean vascular density (MVD) values of 7.98 2.70 and 
6.25 2.88, respectively, as well as a mean of 3.75 1.42, ac-
cording to Kumar et al. Dentiger (Dentiger) has provided in-
formation [28]. They concluded that no statistically significant 
difference existed between AM and OKC (p> 0.05). According 
to Gadbail et al., the OKC DC has a significantly greater MVD 
than the regular mucosal layer (2011b). As a result, they dis-
covered that CD105 was substantially more prevalent in odon-
togenic keratocyst microvessels than in normal oral mucosa or 
dental cyst microvessels. However, Jamshidi et al. discovered 
statistically significant differences in MVD between the AM 
and OKC groups (p = 0.005 and p = 0.000, respectively) us-
ing the CD105 and CD34 markers [28]. AM revealed a higher 
level of MVD than odontogenic keratocysts [29]. There ap-
pears to be a disconnect between the published research and 
the current understanding of the MVD of odontogenic tumors. 
AM, OKC, CGCL, MVD, and pyogenic granulomas are exam-
ples of odontogenic tumors that are likely to exhibit significant 
variation". Thus, the objective of this clinical and experimental 
study was to compare mean vascular density using the CD105 
biomarker between adenomas, odontogenic keratocyst, and 
central giant cell damage samples, as well as between pyogenic 
granulomas, to ascertain the tumors' general behavior in the 
general population.

Methodology
FFPE of representative tissue was used as an inclusion crite-
rion. At the same time, Blocks of accurate cut biopsies and 
non-representative tissue were excluded due to FFPE and pro-
cessing artifacts.

We evaluated the H&E slides of the available blocks. The diag-
nosis was reconfirmed, and blocks containing sufficient tissue 
were chosen for IHC. Five 4-to-5-micron thin sectioned slides 
were prepared from representative blocks. Two were stained 
with H&E, two were reserved for immunohistochemistry, and 
one was preserved as a reserve. Additional tonsil tissue slides 
were put as a positive control.

MVD assessment technique:
Microscopic analysis of H&E slides was performed to confirm 
the diagnosis and determine which slides would be used for 
IHC staining. The letter was performed using a Mouse Anti-
Human CD 34 Monoclonal Antibody (Clone: Q Bend 10, 
Product code: M7165 A/S, Glostrup, and DAKO, Denmark)."

The approach developed was used to assess the IHC staining 
of blood vessels in ameloblastoma [32]. The stained sections 
were examined at low magnification (10) to identify the most 
robust CD34 staining areas. Following that, a 40x magnifica-
tion was used to count blood vessels. A blood vessel is a cluster 
of endothelial cells with a lumen; these endothelial cells are 
brown and positive for CD34 (CD34 positive). Three locations 
were chosen due to their high degree of vascularization (known 
as a hot spot). The MVD was calculated as the mean of three 
randomly chosen locations.

The following criteria were used to count the microvessels: 
Objects that start from a single blood vessel were counted 
if they are entirely detached from it [30]. Musculature-lined 
blood arteries were removed.

The data were analyzed statistically using the Statistical Pack-
age for the Social Sciences (SPSS) version 22. To compare 
MVDs, an independent t-test was performed. Statistical sig-
nificance was determined by the probability value (p0.05).

Results
The study included 30 cases of ameloblastoma that had already 
been diagnosed. The majority of patients diagnosed with am-
eloblastoma were between the ages of 20 and 40 years, fol-
lowed by those between 50 and 60 years, with a mean age of 
36.13 + 16.0 years.

Age
The age range is between 12 and 80 years, with 36.13 + 16.0.
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Type of Tumor
Among the 30 samples included in this study, 16 (53.3%) were 
follicular, 8 (26.7%) were plexiform, 5 (16.7%) were unicystic, 
while only 1 (3.3%) was of mixed type.

Age group: The patients were divided into following age 
groups:
• 1-20-years
• 21-40-years
• 41-60-years
• 61-years and above.

VARIANTS MAXI-
MUM AGE

MINU-
MUM AGE MEAN STANDRAD 

DEVIATION

FOLLICU-
LAR 16 80 35.87 8.582

PLEXI-
FORM 12 57 36.25 10.83

UNI-
CYSTIC 21 45 33.2 6.86

MIXED 50 50 50 -

Variants Number 
of cases

Mini-
mum 
MVD

Maximum 
MVD

Means ± 
standard de-
viations

FOLLICU-
LAR 16 13 52 20.89 ± 4.42

PLEXI-
FORM 8 11 22 15.74 ± 2.53

UNI-
CYSTIC 5 9.33 26.33 18.59 ± 5.38

MIXED 1 16 25 19.66 ± 4.36

Variants 11–20 21–30 31–40 41–50 51–60 <60
FOLLICU-
LAR 1 7 3 1 2 1

PLEXI-
FORM 1 3 1 0 3 0

UNI-
CYSTIC 0 3 1 0 0 0

MIXED 0 0 0 1 0 0

Table 1: Relationship of ameloblastoma variants with Age, 
Mean and standard of deviation.

Table 2: Relationship of MVD to ameloblastoma variants.

Table 3: Age Group

Interpretation & Discussion
Since Malasses developed Adamantinoma, controversy has 
raged over whether treatment is the most effective at prevent-
ing the disease from recurring. Ivey and Churchill created am-
eloblastoma through their research [30]. Ameloblastomas are 
benign jaw tumors and cysts that make up about 1% of all be-
nign tumors. The distribution is projected to be 0 copies, which 
equates to millions of individual years spread over the globe 
[5-6]. As far as we are aware, there has been a microscopic 
study on angiogenesis factors in CD34 patients with amelo-
blastoma.

The study discovered that the second and third decades of life 
are the most common age groups for developing ameloblas-
toma, with an average age of 36.13+ 16.0 years. The findings 
corroborated other previously published research [8-9].

Multicystic ameloblastomas in unicystosis had a greater rate 
of GVHD than plexiform ameloblastomas (6 cases versus 24 
cases). In unicystosis, ameloblastomas with follicular amelo-
blastomas showed a lower rate of MVD than multicystic am-
eloblastomas. These findings corroborated numerous earlier 
studies, most notably the finding that the more aggressive a 
tumor derived from a particular tissue is, the higher the MVD 
value of that tissue is determined to be. Microvascular compli-
cations (MVD) occurred in a significant proportion of amelo-
blastomas, and their frequency increased with recurrence and 
malignant transformation [12]. The majority of odontogenic le-
sions have an uneven distribution of blood vessels throughout 
the disease. When comparing intra-tumor MVD to peritumoral 
MVD, ameloblastomas with intra-tumor MVD have the high-
est rate of angiogenesis. If there is an increase in MVD in the 
intravascular region, odontogenic epithelial cells are likely re-
sponsible for angiogenesis. The buildup of blood vessels next 
to the odontogenic epithelium to supply nutrients and oxygen 
plays a significant role in the rapid formation of odontogenic 

Figure 1: A histogram showing the mean age of the cases 
(n=30).

Figure 2: Frequency of the types of ameloblastoma (n=30).



 ijclinmedcasereports.com                                                                                                                                           Volume 20- Issue 5

4

cysts and tumors in the mouth [31]. 

The most often encountered histological type in this investiga-
tion was follicular ameloblastoma (53.3%), followed by plexi-
form (26.7%), unicystic (16.7%), and mixed (16.7%). (3.3 per-
cent). This is consistent with the findings of an internationally 
published study of common histological forms of ameloblas-
toma, including follicular ameloblastoma (64.9%), plexiform 
ameloblastoma (14.0%), desmoplastic ameloblastoma (5.2%), 
adenomatous ameloblastoma (5.2%), squamous metaplasia 
(3.9%), and unicellular ameloblastoma (1.3%) [28].

Margaritescu and colleagues hypothesized that the number of 
blood vessels in the peritumoral and intracranial areas are not 
equivalent and that this difference could be used to predict ag-
gressive behavior and recurrence. They conducted a study to 
test their hypothesis [32]. MVD of SMA, UA, and desmoplas-
tic ameloblastomas was not investigated in this study because 
intra-tumor and peritumoral MVD could not be compared.

Researchers have researched the age of onset of ameloblas-
toma, which was determined to be approximately 33-39 years. 
The conclusions of this analysis corroborate those of prior 
investigations. Additionally, they determined that sexually 
transmitted infections (STIs) are more prevalent among 22–26 
years [32-34].

The mean age of patients with SMA, UA, and desmoplastic 
ameloblastoma was 32.3, 29.1, and 32.5 years, respectively, 
indicating that all three variants develop throughout the second 
and third decades of life.

In 2004, [35] assessed angiogenesis in ameloblastoma patients 
based on their age using CD34 antibodies. They discovered 
that younger age groups had plexiform ameloblastoma while 
older age groups had follicular ameloblastoma, indicating that 
angiogenesis may alter tumor growth patterns. Treatment for 
ameloblastoma may be further changed based on the patient's 
age. This study evaluated SMA, UA, and desmoplastic age and 
discovered that all three types of ameloblastoma, SMA, UA, 
and desmoplastic age, appear to be more prevalent near the 
second decade and the beginning of the third decade.

The mandible is anticipated to be damaged in 93.33 percent 
of patients (36.67 percent in SMA, 26.67 percent in desmo-
plastic, and 30% in UA), with the upper jaw accounting for 
6.67 percent (3.33 percent in SMA and UA each). The poste-
rior region received 76.67 percent of the total on both sides, 
whereas the anterior region received 23.33 percent. Based on 
these data, the posterior mandible appears to be the most often 
affected site in all three types of SMA, including those with ul-
cerative angiomas and desmoplastic ameloblastomatosis. This 
was similar to [36]. According to the findings of this study, 
MVD is substantially more prevalent in desmoplastic variants 
of SMA, UA, and ameloblastoma. When SMA and desmo-
plastic ameloblastoma were matched, there was also a statisti-
cally significant difference between them (P = 0.003) and UA 
and desmoplastic ameloblastoma (P = 0.041). demonstrates 
that the difference between SMA and UA was not statistically 
significant (P = 0.173). This is consistent with the findings of 
Hande et al. investigation (2011) observed that there were no 
statistically significant changes in MVD, total vascular area, or 
mean the vascular area between SMA and UA patients. This 

may imply that, even though SMA and UA have diverse clini-
cal characteristics, histological presentations, and prognoses, 
the angiogenesis mechanism is similar in both disorders. This 
demonstrates that angiogenesis is critical for tumor growth and 
the aggressiveness of ameloblastoma.

As a result of its aggressive nature and high recurrence rate, 
SMA is frequently associated with UA and desmoplastic am-
eloblastoma, indicating that SMA is a high-risk tumor.

Researcher evaluated and compared angiogenesis in kerato-
cystic odontogenic tumors, dentiger cysts, and ameloblastomas 
using a monoclonal antibody against CD34. They discovered a 
statistically significant difference in mean, mean MVD between 
the groups [37]. According to some studies, angiogenesis may 
be a factor in the diverse biological behavior of keratocystic 
odontogenic tumors, dentiger cysts, and solid ameloblastomas, 
all of which have been extensively investigated. Researcher 
reported that when benign and malignant ameloblastomas 
were compared to dental bacteria, greater MVD was associ-
ated with increased VEGF expression in benign and malignant 
ameloblastomas. They hypothesized that VEGF was involved 
in neoplasia, malignant transformation, or a combination of 
the two processes. Saif et al. studied MVD in follicular cysts, 
keratocystic odontogenic tumors, and ameloblastomas in 2011 
using the CD34 antibody [38]. They discovered a substantial 
increase in mean MVD in multicystic ameloblastoma com-
pared to keratocystic odontogenic tumors and follicular cysts. 
As a result, they concluded that angiogenesis is a critical pro-
cess behind multicystic ameloblastoma's aggressive behavior. 
Additionally, this study discovered that SMA had the highest 
rate of MVD, followed by UA and finally desmoplastic am-
eloblastomas. As a result, when compared to UA and desmo-
plastic ameloblastoma, it is possible to conclude that SMA is 
aggressive.

Researcher used CD68 and CD34 antibodies to analyze the 
density of macrophages and microvessels associated with am-
eloblastomas 2012 [24]. They discovered that macrophage and 
microvascular densities were much more significant in SMA 
than in UA or desmoplastic ameloblastomas. Similarly, des-
moplastic ameloblastoma patients had larger macrophage and 
microvascular densities than non-desmoplastic ameloblastoma 
patients. The findings indicate that the characteristics of these 
two tumor microenvironments could have a vital role in the 
development of ameloblastoma (a type of brain cancer). Con-
sistent with the initial findings, this study's findings indicate a 
significant incidence of MVD in SMA, followed by UA and 
the desmoplastic type.

Researcher examined CD34 and CD105 expression in am-
eloblastoma and odontogenic keratocyst. Ameloblastomas had 
much greater levels of MVD than odontogenic keratocysts, 
and MVD with CD34 was significantly more prevalent in am-
eloblastomas than MVD with CD105 (26). Additionally, they 
discovered that MVD associated with CD34 was considerably 
more prevalent than MVD associated with CD105. As the 
researchers hypothesized, angiogenesis was assumed to be a 
factor in ameloblastoma's aggressive biological activity rather 
than odontogenic keratocysts.

Because angiogenesis plays a role in tumor growth, microvas-
cular disease (MVD) is an important marker for identifying 



 ijclinmedcasereports.com                                                                                                                                           Volume 20- Issue 5

5

individuals with more aggressive tumors who should consider 
a more aggressive treatment approach. This study discovered 
that SMA had increased angiogenesis, followed by UA and 
desmoplastic ameloblastomas and that this caused aggressive 
behavior and a high recurrence rate for SMA.

Additionally, it is critical to evaluate the role of angiogenesis 
and its effect on the behavior of lesions. Histomorphometry is 
a technique that can be used to study and quantify the vascu-
lar area and vessel diameter of a lesion to evaluate whether or 
not the vascular area affects the lesion's aggressive behavior. 
Researcher and colleagues [34] developed this method in their 
research. This study did not investigate the size of the vascular 
area and its role in the lesion's aggressive behavior.

The measurement of tumor proliferative and invasive activity 
may aid in predicting the malignancies' biological behavior. As 
a result, treatment decisions and recurrence risk are consider-
ably influenced.

The study discovered that all three variations occurred in young 
people, that men were more frequently afflicted than women, 
and that the lower back was the most frequently impacted area.

This investigation discovered a statistically significant associa-
tion between MVD of all three forms, namely SMA, UA, and 
desmoplastic ameloblastoma, in all three cases. When the three 
variants were paired, a significant relationship between SMA 
and desmoplastic ameloblastoma and UA and desmoplastic 
ameloblastoma was seen (Figure 1). However, no statistically 
significant association between SMA and UA was discovered. 
This may imply that, even though SMA and UA have diverse 
clinical characteristics, histological presentations, and progno-
ses, the angiogenesis mechanism is similar in both disorders.

The findings of this study reveal that while angiogenesis plays 
a role in the growth and aggressiveness of ameloblastomas, it 
is neither a strong predictor nor a precise diagnostic test for 
the three variants examined: SMA, UA, and high MVD in des-
moplastic ameloblastomas. This study lays the groundwork 
for future research into the absolute utility of angiogenesis in 
ameloblastomas, which will utilize CD34 as an immunohisto-
chemical marker. To begin, additional research is necessary, 
which should include patient monitoring. Additionally, the ac-
tual value of MVD as an independent prognostic measure in 
ameloblastomas must be determined.

Conclusion
Ameloblastoma was most prevalent in the second and third de-
cades of life.
This study provided critical insight into the role of angiogen-
esis in ameloblastoma variants, follicular showed higher MVD 
as compared to plexiform, Unicystic showed lesser MVD as 
compared to multicystic ameloblastoma. younger patients are 
more likely to develop a plexiform form of ameloblastoma 
than older patients, and that elderly patients are more likely 
to develop a follicular pattern. Unicystic is more common in 
young age. As a result, by categorising patients according to 
their age, we can identify variables that may influence the fu-
ture growth pattern of ameloblastoma.

Research Limitations
1. Due to the small sample size, our research may not represent 
the entire population.
2. Blocks and slides for laboratory record-keeping are not up 
to grade.
3. Inadequate coordination between the surgeon and patholo-
gist is a significant issue.
4. The primary analysis factors (processing and approval time) 
were not uniform because the samples were collected from 
various locations.

Figure 3: The follicular ameloblastoma (H &E 10X) arrow 
shows the vessel.

Figure 5: Microvessels positive for immunohistochemical 
staining of CD 34 antigen for plexiform ameloblastoma (10X).

Figure 4: Microvessels positive for immunohistochemical 
staining of CD 34 antigen for follicular ameloblastoma (10X).
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