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Introduction: In dental curriculum, assessment of student aims to ensure that they have acquired the necessary 
knowledge, clinical skills and problem solving abilities. Assessment does not only tests the student’s ability, it also 
indicates the effectiveness and appropriateness of teaching. 
Aim of the study: To evaluate students’ performance in oral surgery clinic from patients’ and students’ perspectives.
Results: The number of included students was 50 students, and 50 patients 37 were males and 13 were females. 
High success of local anaesthesia as well as (minimum or no pain) level were reported in the majority of the cases. 
The overall agreement between patients’ and students’ perception toward the success of local anaesthesia was sta-
tistically significant p<0.05 (Pearson test). More than 70% of both patients and students found that the extraction 
process was easy. Pearson test showed highly significant relationship between students’ and patients’ evaluation of 
dental extraction procedure. Mann whitney U showed no significant difference between patients’ satisfaction and 
students’ satisfaction toward the success of overall management.
Conclusion: High level of patients’ satisfaction and the agreement between patients and students evaluation toward 
the steps of dental extraction procedure in the selected sample group indicates high level of students’ performance.

Students Performance in Oral Surgery Clinic, in Al-
Mustansiriyah University, Iraq
Student- and Patient-Based Assessment

Abstract

Key words: Patient-based evaluation, student self-assessment, oral surgery, dental school

Introduction
Assessment of student’s perfor-
mance is a corner stone of any 
education process (Kramer et al., 
2009). In dental curriculum, assess-
ment of students aims to ensure that 
they have acquired the necessary 
knowledge, clinical skills and prob-
lem solving abilities. The outcomes 
of assessment should diagnose stu-
dent strengths and weaknesses, and 
monitor improvement in students’ 
performances. Assessment does not 
only test the student’s ability, it also 
indicates the effectiveness and ap-
propriateness of teaching. It identi-
fies challenges in teaching process 
whether programmatic or curricular 
(Cho et al., 2010; Kramer et al., 
2009). 

Since this process  considers all fac-
tors that influence the education 
outcome (Topping, 1998), holistic 
approach in students’ competency 
assessment is important prerequi-
site for better evaluation of learn-
ing in academia (SilvA et al., 2010). 
Competency of dental students aims 
to assures a degree of quality con-
sistent with effective treatment 
management path, which should 
the graduating dentist acquire to 
achieve the patient well-being (Fu-
gill, 2005). This can be accomplished 
through monitoring evidence based 
knowledge, development of cogni-
tive skills, personal attributes and 
interpersonal communication skills 
(Manakil and George, 2011). It is 

agreed that competency assessment 
and the professional profile needed 
by the society is influenced by cul-
tural and socioeconomic diversity 
among different communities (Fu-
gill, 2005; Hjùrland, 2000). 
Accordingly, patient’s perception 
toward health care should be taken 
into account. The mainstream direc-
tion of students’ assessment in aca-
demic institutes, however, focuses on 
one side, which is the clinical knowl-
edge side.  Patients’ side view about 
students’ performance (Patient Re-
ported Outcome) seems to be over-
looked. 
Patient Reported Outcome defined 
as evidence gathering from patients 
about the effectiveness of delivered 
care by healthcare providers (Cen-
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tre, 2013).  This is achieved through 
measuring quality of health from the 
patient’s perspective in a single point 
of time using self completed ques-
tionnaires. It reflects the success of 
treatment and can provide clinicians 
with another measures to evaluate 
and compare between different in-
terventions  (Health, 2009) (Riazi, 
2002). 
Despite the fact that patient’s opin-
ion does not always lie in the heart 
of clinical decision process, it can be 
of particular importance in evaluat-
ing clinical and communication skills 
of dental students, and could be im-
planted in education process in line 
with the global standards of health 
care. This can align the educational 
process during and following gradua-
tion with the needs of the profession 
(Fugill, 2005; Hjùrland, 2000). 
 Personal attitude is an important 
aspect of students’ competency. Per-
sonal attitudes include critical sense 
among other attributes (Manakil 
and George, 2011). Hence, student’s 
critical sense and self-evaluation 
need to be implemented in evalua-
tion process. Self-assessment means 
reflecting on one’s own performance 
(Mould et al., 2011). Needless to 
stress that self evaluation is an es-
sential skill as it helps students to 
look at their work in critical eye, 
which encourages their judgment 
skills. It develops decision making 
skills and problem-solving thinking 
abilities (Cho et al., 2010; Mould et 
al., 2011)  It has been acknowledged 
that students involvement is impor-
tant side of evaluation process as it 
enhances better academic learning 
outcome. (Henzi et al., 2005). Al-
though the concept is not new, little 
evidence seems to be available re-
garding students’ perspective about 
education process in dental schools.
No study, to the best of our knowl-
edge, has included patients’ per-
spective toward learning process in 
clinical environment. Furthermore, 
there are few documented studies 
which have been conducted to inves-

tigate students perspective toward 
their learning progress (Henzi et al., 
2005). 
College of Dentistry, Al-Mustansiri-
yah University is the second largest 
dental teaching institute in Baghdad. 
It provides dental health services 
for thousands of patients each year, 
serving large population in centre of 
Baghdad.
The field of both patient and student 
based evaluation is a relatively new 
concept in research in Iraqi dental 
institutes in general and Mustansi-
riyah Dental School in particular.  
This study would, hopefully encour-
age this aspect of research in other 
departments as well as other dental 
schools in Iraq.

Aim of the Study
To evaluate students’ performance 
in Oral Surgery Clinic in College of 
Dentistry, Al-Mustansiriya Universi-
ty-Baghdad, Iraq  from patients’ and 
students’ perspectives.

Materials and Methods
A cross-sectional study was em-
ployed including 5th class dental stu-
dents in College of Dentistry, Mus-
tansiriyah University. The study was 
conducted in the second semester 
of the year.  50 out of 102 students 
were included for this study. These 
students were randomly chosen from 
students’ subgroups that attend both 
morning and afternoon oral surgery 
clinics.
Each patient underwent a single 
tooth extraction procedure. Before 
dental extraction a proper case sheet 
was filled with proper case history 
evaluation by one of the clinical su-
pervisors. Each student was provid-
ed with student’s form and patient’s 
form. These forms were formulated 
originally in Arabic language for the 
lay person to be answered by the 
patients. The student relevant parts 
were translated verbatim to English. 
After finishing the dental extraction 
procedure, patients were asked to 
participate. When the patient agreed 

he/she was consented. Student and 
patient were asked to answer the 
forms separately.
The form consists from a series of 
questions, answered by choosing one 
of the available answer options, and 
a series of three visual analogue 
scales. The first set of questions is 
related to patient’s demographics 
and general health status. The sec-
ond part included questions about 
whether the patient has previous 
dental extraction; the place of previ-
ous dental extraction and the level of 
satisfaction toward previous dental 
extraction experience (in 10cm Vi-
sual Analogue Scale). The third part 
presented with three questions an-
swered using Visual Analogue scale. 
These questions were: the level of 
pain, level of difficulty of dental ex-
traction and the overall satisfaction 
with the treatment. 
Student’s paper comprises of ques-
tion about the number of previously 
extracted teeth, followed by cor-
responding questions to patient’s 
sample, but from the student’s per-
spective: instead of pain level, as in 
patient’s paper, the Visual Analogue 
Scale was about the success of local 
anaesthesia. The remaining ques-
tions were the same but in English 
language.  
The level of satisfaction toward the 
procedure for both patients and stu-
dents was divided into 3 levels: low 
satisfaction level Visual Analogue 
Scale (VAS): 0-5; acceptable satis-
faction level (VAS: 5.1-8); and high 
satisfaction level (VAS: 8.1-10). The 
same categorization was followed 
for the pain (considerable pain, 
moderate pain and mild to no pain); 
easiness of extraction as perceived 
by the patients (highly difficult, mod-
erately difficult and easy); success of 
local anaesthesia and easiness of ex-
traction from students’ perspective. 
Inclusion criteria were dental ex-
traction procedures for patients with 
previous history of dental extraction 
and no history of medical problems; 
dental extraction for  non mobile 
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teeth; dental extraction procedures performed without 
the help of clinical supervisors and cases where with both 
student’s and patient’s forms are available. Exclusion 
criteria were: dental extractions performed for mobile 
teeth; patients with no previous history of dental extrac-
tion; patients with history of systemic disease; and dental 
extractions performed with the help of one of the clinical 
supervisory team during the procedure, including giving 
anaesthesia and performing dental extraction; and incom-
plete student’s and patient’s forms.
Statistical tests used in this study were descriptive sta-
tistics. As data was not normally distributed Mann Whit-
ney test and Spearman correlation tests were used. Mann 
Whitney test was used to assess the difference between 
male and female patients in relation to experienced pain; 
difficulty of extraction; the difference between satisfac-
tion level of patients and students; the difference between 
overall patient’s satisfaction and overall students’ satis-
faction scores toward the management with students’ 
midyear practical exam results. Spearman correlation 
analysis test was used to assess the correlation between 
the pain level and satisfaction with treatment; between 
easiness of extraction, as perceived by students and their 
satisfaction with treatment and the correlation between 
the success of local anaesthesia and easiness of extrac-
tion, as perceived by students. These tests were done us-
ing IBM SPSS Statistics Ver. 20. The level of significance 
was measured at P value <0.05.

Results
The number of included participants was 50 students, and 
50 patients. Out of 50 patients 37 were males and 13 
were females. Patients’ included in this study were main-
ly the residents of neighborhood districts. These areas are 
low socio-economic level areas. 
Data was collected and results were as follows:
The highest number of patients 23 (47%) had their pre-
vious dental extractions performed in the same dental 
school. 3 (6%) patients had their previous extraction in 
public dental sector alone; 2 (4%) patients had mixed ex-
periences of dental extraction in private, public and den-
tal school; 2 (4%) patients extracted their teeth in public 
sector and private sectors. only 1 (2%) patient stated 
that he had his previous dental extractions in public sec-
tor and dental school.
Figure 1 shows high success of local anaesthesia as per-
ceived by 36 (72%) students, as well as minimum or no 
pain in 42 (85%). Considerable and moderate pain lev-
els reported with low number of patients 5 (10%) and 3 
(6%) respectively.
As demonstrated in figure 2 there is agreement between 
patients and students concerning the level of difficulty of 
dental extraction. 36 (72%) of both patients and students 
found that the extraction process was easy.  The remain-

ing percentage of students and patients found extraction 
either highly or moderately difficult. 
Overall satisfaction toward the management process for 
both students and patients is presented in figure 3. 39 

(78%) of students and 40 (80%) of patients were highly 
satisfied with the management. Eight students (16%) 
were not satisfied with their performance, compared to 5 
(10%) unsatisfied patients.
This figure also provides the level of patients’ satisfac-
tion towards previous dental extraction experience. There 

Figure1: level of pain and success of anaesthesia from patients’ and 

students’ perspectives.

Figure 3: overall level of satisfaction from students’ and patients’ per-

spective toward recent and previous dental extractions.

Figure 2: Difficulty of extraction procedures from both patients’ and 

students’ perspective.
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is no obvious difference between 
patients’ experiences from previous 
extractions and their satisfaction 
with dental extraction performed in 
the department. The figure reveals a 
comparable level of agreement be-
tween overall students and patients’ 
satisfaction. Mann Whitney U test 
confirmed that no significant statisti-
cal differences between previous and 
studied patient satisfaction and be-
tween patients and students overall 
satisfaction toward dental extraction. 
Mann Whitney test showed no sig-
nificant difference between male and 
female patients in relation to expe-
rienced pain, difficulty of extraction 
and overall level of satisfaction. It 
also, did not show significant differ-
ence between overall patient’s satis-
faction and overall students’ satisfac-
tion scores toward the management 
with students’ midyear practical exam 
results (10 out 100 total score).
Spearman correlation analysis test 
showed statistically significant rela-
tionship (p<0.05, r=0.366) between 
the pain level and satisfaction with 
treatment. It also showed highly 
significant relationship (p<0.05, 
r=0.463) between easiness of ex-
traction, as perceived by students and 
their satisfaction with treatment. The 
same test showed that the success 
of local anaesthesia and easiness of 
extraction, as perceived by students, 
were significantly related (p<0.05) 
to students satisfaction (r=0.399, 
r=0.351 respectively)

Discussion
In the 4th and 5th years of study in 
dental colleges in Iraq students start 
their clinical practice in different 
dental specialties. They become in 
direct contact with patients as they 
deliver dental care under clinical 
supervision. This type of training is 
unique to dental schools. 
The original plan of the study was 
to include 4th class students for the 
purpose of comparison between pa-
tients’ satisfaction with both 5th and 
4th classes to evaluate the level of 

improvement in their clinical skills. 
What has been found is that many of 
4th class students required assistance 
in dental extraction procedures, since 
they are in the beginning of their clin-
ical experience. This could jeopardize 
the patient’s judgment. For this rea-
son it has been decided to exclude the 
4th class from this study. The reason 
for choosing this time is that 5th class 
students were nearing completion of 
the BDS programme and about to 
start their practice on their own. 
For logistic reasons given the spe-
cial security challenges in Baghdad, 
simple form of questionnaire utiliz-
ing Visual Analogue Scale has been 
used, as a simple and reliable mea-
sure to subjectively assess the level 
of students’ performance from both 
patients and students’ perspectives. 
In addition, the available literature 
does not provide patient satisfaction 
questionnaire specific to oral surgical 
procedures.
The fact that highest percentage of 
patients had their previous extrac-
tions in the same dental school in-
dicates that most of the patients are 
from the neighbourhood areas. The 
travel factor could have an influence 
on this percentage. However, it could, 
also, reflect a level of patients’ confi-
dence toward the dental health care 
provided by the school.
Within the recent environment of 
medical consumerism, patient based 
outcome has gained popularity over 
the last decade. Patient, being the 
target of health care, needs to be 
heard and their feedback should be 
considered. Despite the fact that stu-
dents come to contact with patients 
in the last 2 years of study, it seems 
that the patient side of evaluation 
for students’ clinical practice has not 
been thoroughly considered. 
Many studies investigated patients’ 
satisfaction toward dental health 
in different dental service sectors 
(Ramroop et al., 2012) (Puriene 
et al., 2008).  Some of which were 
directed towards the level of dental 
care in public dental centres. Such 

studies spotted some weaknesses in 
technical quality of care and inter-
personal communication (Matee et 
al., 2006). Other studies investigated 
the influence of payment on the level 
of patients’ attendance and patients’ 
satisfaction.  These studies found that 
both cost and waiting time are influ-
ential factors in patients’ satisfaction. 
In Iraq dental health care is provided 
through public (governmental) health 
sectors; the dental health services 
provided in dental schools (subsi-
dized for the aim of dental learning); 
and private dental health care. 
Public health sector includes primary 
health care centres with dental units 
scattered throughout the districts of 
Baghdad and six specialized dental 
care centres. This sector provides the 
most of dental services, due to their 
high turnover of patients. However, 
this sector does not provide all dental 
services and it seems it cannot com-
pensate with increasing demands for 
required dental services. 
The quality of service provided in pri-
vate dental clinics and dental schools 
seems to be better than public sec-
tor, as suggested by this study data. 
This might reflect inadequacy of 
dental service level in public sector. 
This preliminary finding of low level 
of satisfaction toward the subsidized 
public dental sector could suggest 
that this sector requires further at-
tention from the Ministry of Health 
as it supposed to provide dental treat-
ment for the majority of population 
In dental schools there is a wide 
range of specialized dental services 
provided by under and postgraduate 
students; waiting time is minimum, 
as students are keen to keep their 
schedules organized to be able to 
meet their clinical requirements; 
good standards of dental services 
is ensured by close supervision by 
well trained clinical staff. This could 
explain this reasonable level of sat-
isfaction towards students’ perfor-
mance, as demonstrated by this study. 
Pricewise, the cost of dental services 
in Iraqi dental schools is subsidized. 
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It has been reported that treatment 
fees and waiting time do influence 
patients’ satisfaction towards ser-
vices provided by university dental 
clinics (Chu et al., 2001).
Private practice in Iraq has, also, 
the advantage of better service over 
public dental sector, despite its cost. 
Private dental clinics tend to pro-
vide the most sophisticated level of 
dental care to ensure their success 
in a highly competitive environment. 
The privacy provided by private den-
tal clinic, also, could play a role. It 
has been suggested that privacy does 
influence patient satisfaction toward 
dental care services (Sur et al., 
2004).  
This study suggests acceptable level 
of satisfaction toward dental treat-
ment provided in Mustansiriya Den-
tal College. Reasonable level of sat-
isfaction has been reported in other 
teaching dental institutes (Hashim, 
2005) (Thanveer et al., 2010). The 
available studies, however, assessed 
the satisfaction level for overall 
treatment provided, but did neither 
specify the type of treatment nor the 
level of satisfaction toward different 
management stages. Assessment of 
patients’ perception toward different 
aspects of provided treatment better 
suite academic purpose. It can iden-
tify weakness in these stages, so they 
can be addressed with more empha-
sis.
Dental schools as part of health care 
institutes deal with hundreds of pa-
tients every year. It is the quality 
of care provided by students, which 
presents the critical part of students’ 
competency evaluation. Involve-
ment of patients in students’ evalu-
ation could shed a light on different 
aspects of their management skills. 
This helps the clinical instructor to 
evaluate not only the technical skills 
in performing oral surgical proce-
dures, it, also, helps to inform the 
clinical instructor about the overall 
level of clinical and communication 
skills. 
The second aspect considered in this 

study is the use of students’ self as-
sessment. Self-assessment encour-
ages the participants to reflect on 
their learning and practice (Juwah, 
2003). Self assessment is important 
for the development of responsibil-
ity skills, judgment, self awareness 
(Healey, 1993) independence, confi-
dence and it enhance learning strat-
egies (Andrade, 2007). Most clinical 
skills in dentistry and medicine are 
mainly based on experimental learn-
ing. Students don’t learn, only, from 
faculty mentors or peers, they often 
learn by their mistakes (Curtis et 
al., 2008). This is why self assess-
ment practice is one of the prerequi-
sites for competent lifelong learners, 
without which the outcome of learn-
ing process will be limited (Winning 
et al., 2007). 
Another level of successful manage-
ment involves agreement between 
patient and physician over the treat-
ment outcome. It is believed that 
agreement between patients and 
physician expectations over the 
treatment outcome positively influ-
ence the mutual relationship be-
tween them, as patient-physician re-
lationship is the very heart of health 
care delivery (American Healthways 
and Hopkins, 2004) (Folkestad et 
al., 2006). In the current study the 
level of agreement between pa-
tients’ and students’ evaluation has 
been determined. The positive re-
lationship between patients’ satis-
faction and students’ satisfaction in 
this study does not only reflect the 
high accuracy of students’ judgment, 
but it helps to predict a successful 
relationship between these students 
as they become dentists and their 
future patients. Hence it could be 
considered a useful indicator for stu-
dents’ performance.
Absence of significant differences 
between patients’ experience with 
dental extraction outside and inside 
dental school indicates: either stu-
dents at this stage are in the right 
direction in terms of their level of 
clinical performance in dental ex-

traction; or that dental practitioners 
are not improving their clinical skills 
further beyond what they have al-
ready learned in the dental schools. 
However, the reported level of sat-
isfaction is a positive indicator that 
the learning process is effective.
Overall patients’ satisfaction as this 
data suggest seems to be slightly 
more influenced by easiness of ex-
traction than the level of experi-
enced pain. However, the correlation 
coefficient in both cases is not high. 
This indicates that other factors 
could play a role in patients’ satis-
faction. For students, it seems that 
there is no influence of easiness of 
extraction over the success of anaes-
thesia on their satisfaction toward 
their performance.
Absence of significant difference, 
as the study data suggests, between 
patients’ satisfaction and midyear 
practical exam results indicates that 
the criteria adopted in the academic 
evaluation and patient based out-
come move in parallel directions.
Students’ number may represent 
a limitation for this study. Further 
studies on larger students’ sample in 
oral surgery department and other 
clinical teaching departments might 
provide clinical teaching staff with 
useful information about students 
level of achievement and could be 
incorporated within students’ evalu-
ation.

Conclusion
Reasonable level of students’ perfor-
mance in Oral Surgery Department 
is reflected through patients’ satis-
faction and the agreement between 
patients and students evaluation to-
ward the steps of dental extraction 
procedure. More efforts, however, 
need to be directed toward helping 
students in tackling difficult dental 
extraction procedures.
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Introduction
The involvement of the oropaha-
ryngeal mucosae with malignant 
melanoma is decidedly rare (Bou-
quotetal. 2009) representing less 
than 1% of all melanomas in hospi-
tal based studies. The condition has 
an annual incidence of only 1 per 
2 million persons (Guet al. 2003, 
Bouquotet al. 2009).The palate 
and maxillary alveolar mucosa rep-
resent the most common sites of 
oral involvement, although other 
oral sites could be affected (Türk-
menet al. 2011).Involvement of the 
tongue is rare, representing about 
5% of reported oral cases (Agua-
set al 2009). This report describes 
a case of amelanotic melanoma of 
the tongue.

Case Report
fortyone years old man presented 
to the maxillofacial surgery clinic 
at the specialized surgeries hospi-
tal in the Medical City Hospital in 
Baghdadwith a 3-month duration 

nodular mass of approximately 4 
cm in its greatest dimension on the 
tip of the tongue. The nodule had a 
soft consistency and was pink in co-
lour (fig.1).

The patient reported a history of 
smoking tobacco for two decades, 
and no family history of malignant 
disease. He had nonspecific oral 
discomfort and loss of appetite. 
The patient was given full clinical 
examination and investigated with 
computed tomography of the head 
and neck and magnetic resonance 

imaging of the head and abdomen; 
which did not show a related signifi-
cant medical history or a region of 
occult primary tumor elsewhere.
On a clinical basis; a provisional 

differential diagnosis for the lump 
included lymphoma, salivary gland 
tumor, granular cell tumor and pe-
ripheral nerve sheath tumor
An incisional biopsy was taken by 
a maxillofacial surgeon through 
simple incision. Histopatholgic ex-
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A case of a 41 years old male with a nodular lesion at the tip of the tongue is presented. Incisional biopsy showed 
malignant growth with nonspecific features. Although the lesion showed no pigmentation;Immunohistochemica
l positivity for Melan-A was detected leading to the diagnosis of Amelanotic melanoma. The patient was treated 
later with excision and neck dissection.

Primary Amelanotic Melanoma of the Tongue 
(Case report)

Abstract

Figure 1: Nodular mass at the tip of the 

tongue

Figure 2: Low power photomicrograph 

showing hyperplastic surface epithelium 

with underlying mixture of round and spin-

dle cells (arrow) (H&E X40)
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amination of the haematoxylin and 
eosin stained biopsy slides showed 
sheets of round vacuolated cells 
with large nuclei, prominent nu-

cleoli and scattered mitoses that 
infiltrates tongue tissue in a lobular 
pattern separated by connective tis-
sue septae reaching to the surface 
epithelium which was hyperplastic 
and focally ulcerated (fig.2). 
The deep part of the tumor showed 
atypical cellular proliferation with 
no pigmentation at all (fig. 3), 
mitotic figures (fig. 4) and promi-
nent spindling (fig. 5) were seen 
throughout the tumor. The histo-
logical sections stained positive 
with Melan-A immunohistochemis-
try (fig. 6), leading to the diagno-
sis of amelanotic melanoma. The 
patient decided topursue treatment 
abroad, upon his return; he at-
tended a recall visit to our institu-

tion with his final reports. He was 
treated by partial glossectomy and 
neck dissection. Excisional biopsy 
results confirmed the diagnosis. 

Afterward, the patient failed to at-
tend for further follow up.

Discussion
Melanomas of the tongue arepar-
ticularly uncommon and repre-
sent less than 2% of all oro-nasal 
melanoma cases (Chiu et al. 1996). 
Amelanotic melanomas are ex-
tremely rare lesions, comprising 
2-8 % of all melanomas (Kao et al. 
2001, Notaniet al. 2002).  About 
thirty five cases of oral amelanotic 
melanomaswere reported in the 
oral cavity (Tanaka et al. 1994, Kao 
et al. 2001, Notaniet al. 2002, Ka-
wasaki et al. 2011).Only two cases 

were found arisingfrom the tongue, 
the first was reported in a patient 
following autologous stem cell 
transplantation (Ben-Yosef  et al. 
1996), the other is of a spindle cell 
amelanotic melanoma in a 50 years 
old female (Kumar et al. 2012).
The 5 years survival rate of muco-
sal melanomas is only 5% (Notani 
et al. 2002), and in comparing the 3 
years survival rates between mela-
notic and amelanotic melanomas; 
Nandaplanet al. (1998) found a sig-
nificant difference indicating worse 
outcome in amelanotic melanomas 
which could be attributed to delay 
in diagnosis and the masquerading 
nature of amelanotic melanomas.
The histopathologic features of oral 
melanoma are identical to those 
of cutaneous melanoma. Atypi-
cal melanocytes are initially seen 
at the epithelial-connective tissue 
junction that proliferates toward 
the surface and laterally along the 
basal cell layer. Dysplastic melano-
cytes demonstrate increased cellu-
lar and nuclear size, pleomorphism, 
hyperchromatism, and scattered 
intracellular melanin deposits, 
which give the lesions their distinc-
tive pigmentation. Melanoma has 
earned the reputation as the great 
masquerader; since sarcoma-like, 
epithelioid, or pleomorphic pat-
terns may be seen(Bouquotet al. 
2011). Amelanoticmelanomas are 
composed of lesion cells that are 
poorly differentiated to the extent 
of no melanin pigment production, 
and lack of clinically evident mu-
cosal discoloration (Tanaka et al. 
1994, Kawasaki et al.2011).
The tumor is notorious for its 
ability to mimic a wide variety 
of other malignanciesand is dif-
ficult to differentiate from other 
undifferentiated lesions like lym-
phomas, spindle cell tumors or 
salivary gland tumors (Bouquotet 
al. 2011, Kawasaki et al. 2011), 
Therefore;immunohistochemical 
staining is crucial forthe attain-
mentof definitive diagnosis and 
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Figure 3: Deep part of the tumor con-

sisting of round and spindle cells (ar-

rows) and connective tissue septae (H&E 

X40

Figure 5: High power photomicrograph 

of the deep part of the tumor showing 

atypical spindle cells (H&E X400)

Figure 4: High power photomicrograph 

of the deep part of the tumor showing a 

mixture of round cells and atypical spindle 

cells with a pointer denoting a mitotic figure 

(H&E X 400)

Figure 6: Positive Melan A immunostain-

ing (arrows) (X100)
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it was an invaluable adjunct in this 
case.Multiple available immuno-
histochemical markers concern-
ing round and spindle cell tumors 
were employed to reach a diagnosis 
which was concluded once Melan –A 
positivity was detected. The stan-
dard melanoma immunohistochemi-
cal antigensinclude S-100 protein, 
HMB-45 and Melan-A/MART-1, the 
latter; Melan-A, is most valuable-
for diagnosing melanocytic tumors, 
since it is more sensitive than HMB-
45 (Busamet al. 1998, Wick et al. 
2010, Kawasaki et al. 2011).
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Introduction
Ameloblastic carcinoma, a term in-
troduced by Shafer (Mubeen et al 
2010, Ponnam et al 2012, Keerthi 
et al 2013), is rare and it is further 
classified into being primary or sec-
ondary arising from a preexisting 
benign ameloblastoma. (Gilijames et 
al 2007, Perera et al 2013, Keerthi 
et al 2013) In an analysis of all 
the published cases of ameloblastic 
carcinoma in Eng-lish language be-
tween the years 1984 and 2004 only 
37 cases were reported (Akrish et al 
2007), while less than 70 cases of 
Ameloblastic Carcinoma have been 
reported in the literature elsewhere. 
(Benly-azid et al 2007)
The world health organization 
(WHO) classification has distin-
guished two malignant variants of 
ameloblastoma, namely; metasta-
sizing or malignant ameloblastoma 
which shows signs of metastasis, 

mostly to the lung followed by cer-
vical lymph nodes and spine, while 
retaining the histological features 
of solid ameloblastoma, and am-
eloblastic carcinoma that shows 
histological features of malignant 
transformation like pleomorphism 
and mitosis. (Gilijames et al 2007, 
Pogrel and Montes 2009, Perera et 
al 2013). 
It affects the mandible in two thirds 
of the patients while the maxilla is 
affected in the remaining one third. 
(Mubeen et al 2010, Keerthi et al 
2013) There is no standard treat-
ment protocol for this lesion but 
radical surgical excision with or 
without radiotherapy is reported in 
the majority of cases. (Arotiba et al 
2005, Ponnam et al 2012, Perera et 
al 2013, Keerthi et al 2013)
In this paper we present a case of 
a patient diagnosed with ameloblas-
tic carcinoma of mandible that was 

treated by radical composite resec-
tion of the mandible with selective 
neck dissection and postoperative 
radiotherapy.

Case report
A 60-year-old female attended the 
consult clinic at Al-Yarmook teaching 
hospital complaining from a swelling 
involving the right side of the body of 
the mandible. The patient stated that 
the swelling was present and slowly 
growing for more than 2 years with 
a recent increase in its size within 
the last 2 months. On clinical exami-
nation the swelling was firm involv-
ing the molar and premolar region 
of the mandible extending to in-
volve the submandibular region, the 
overlying skin was normal in color 
and texture except for a focal area 
where the skin was red in color and 
tethered to the mass at the subman-
dibualr region (Fig.1), the patient 
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reported no numbness of the lower 
lip. CT scan showed a circumscribed 
mass of about 7cm×6cm×5cm in-
volving the body of the right side of 
the mandible and the submandibualr 
region (Fig.2).
An incisional biopsy was taken from 
the mass via an intraoral vestibular 
incision. The specimen was sent for 
histopathological examination, and 
the diagnosis was Ameloblastic car-
cinoma. The treatment plan entailed 
resection of the mandible from the 
mandibular foramen to the mental 
foramen with the overlying soft tis-
sues and skin together with selec-
tive neck dissection for the levels I 
through III. Reconstruction of the 
defect was by primary closure of the 
intraoral tissues and advancement of 
the neck flap to close the skin defect 
without reconstruction of the mandi-

ble, this decision was made after dis-
cussion with the anesthetist and the 
internist who both recommended a 
less extensive surgery since the pa-
tient was diabetic and hypertensive 
with mild cardiomegaly. 
The operation was carried out under 
general anesthesia. The approach 

was through a transverse cervical 
incision extending from the mastoid 
region to the mental region, extend-
ing to the midline through the lower 
lip to allow a lip split. Selective neck 
dissection was completed first clear-
ing level III and level II. Level I was 
tethered with the lesion which was 

Figure 1: 

A: Preoperative frontal view of the 

patient showing the mandibular swell-

ing.

B: Preoperative lateral view of the pa-

tient, note the redness of the overlying 

skin. The marked area of the skin was 

tethered to the underlying mass.

Figure 2: Axial view CT scan showing the extent of the mass.

Figure 3: Intraoperative view after the resection of the mandible through a me-

dian lip split approach along with selective neck dissection.
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removed en bloc with the mandible 
from the lower canine region to the 
mandibular foramen (Fig.3), the 
overlying tethered skin was removed 
with the specimen. Reconstruction 
was carried out by primary suturing 
of the intraoral tissues and advance-
ment of the neck flap to close the 
skin defect. Postoperatively the pa-
tient was admitted to the intensive 
care unit for two days wherein her 
medical status was monitored care-
fully. She remained hospitalized for 
7 days with an uneventful recovery. 
The patient was followed up weekly 
during the first 3 months postopera-
tively and monthly thereafter. The 
specimen was submitted for histo-
pathological examination where the 
diagnosis of Ameloblastic carcinoma 
was confirmed. After consultation 
with the oncologist postoperative 
radiotherapy was decided and the 
patient started receiving radiation 
therapy after about 6 weeks postop-

eratively. The patient was followed 
up on a regular monthly basis, and 
after 15 months follow up period, 
no recurrence at the primary site or 
cervical lymph nodes metastasis was 
detected based on clinical exami-
nation and ultrasonography of the 
neck, the patient only complained 
from slight difficulty in mastication 
ipsilaterally and she has no esthetic 
concerns (Fig.4).

Histopathological Notes
The sections showed islands and fol-
licles of malignant epithelial cells, 
with central keratinization and fo-
cal palisading columnar cells with 
reverse polarity. Clear cells were 
also seen along with significant mi-
totic activity and focal necrosis. The 
margins of bone resection were free 
of malignant cells, the lymph nodes 

of level I was part of the mass while 
lymph node levels II and III were 
free of malignant cells. Serial sec-
tions of the overlying epithelium as 
well as epidermis showed no dys-
plastic changes (Fig.5).
Rent, or metastatic tumor regard-
less of whether there is metasta-
sis or not (Arotiba et al 2005). Its 
pathogenesis is not clear, although 
repeated trauma caused by sur-
gery has been suggested as a cause 
for the malignant transformation 
(Arotiba et al 2005), it is thought 
to arise from remnants of dental 
lamina, enamel organ or epithelial 
lining of odonto-genic cysts (Avon 
et al 2003). Despite the paucity of 
the reported cases but certain pat-
terns could be demonstrated; the 
mean age of occurrence was found 
to be 52 years, with male predilec-

Figure 4: 

A: Postoperative frontal view of the 

patient.

B: Postoperative lateral view of the 

patient.

Figure 5: 

A: Photomicrograph (low power) showing odontogenic epithelial islands with 

peripheral palisading (H&E X10).

 B: high power magnification of neoplastic odontogenic epithelial cells with pe-

ripheral palisading (H&E X40). 

C: Photomicrograph (high power) of an odontogenic epithelial island with periph-

eral palisading, reverse polarity and clear cell changes (H&E X40).

D: Photomicrograph (high power) of the intact surface epithelium (H&E X40).
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tion, also the posterior mandible was 
the favored site (Corio et al 1987, 
Akrish et al 2007). The history and 
the clinical presentation of our case 
indicate that the lesion arose from a 
preexisting ameloblastoma.
The treatment provided for our pa-
tient included resection of the man-
dible with neck dissection and post-
operative radiotherapy; it is similar 
to that reported in the majority of 
reports, which is regarded as the 
treatment of choice (Bruce and 
Jackson 1991). Other modalities 
of treatment like primary external 
radiotherapy (Philip et al 2005), 
carbon ion therapy (Jensen et al 
2011) and the use of Gamma knife 
stereotactic radiosurgery (Perera 
et al 2013) have been reported. The 
recurrence of the reported cases 
ranges between 15%-25% after 
wide surgical excision and more 
than 90% after local curettage. 
The reported survival rate ranges 
from 3 months to 5 years. (Ponnam 
et al 2012, Keerthi et al 2013). Al-
though the histological diagnosis is 
not an easy task for the pathologist 
(George and Bishen 2011), the main 
histological features that suggest the 
diagnosis of ameloblastic carcinoma 
include; cellular features of amelo-
blastoma namely; follicular pattern, 
peripheral palisading, reverse polar-
ity, cellular atypia, increased mitotic 
figures, necrosis, and the presence of 
clear cells (Dhir et al 2003, Mubeen 
et al 2007, Angiero et al 2008). This 
histological picture, which is seen in 
the present case, is consistent with 
Ameloblastic Carcinoma rather than 
with intraosseous squamous cell 
carcinoma as the sections reveal a 
follicular pattern resembling odon-
togenic tissue with no evidence of 
dysplastic surface epithelium. 
In conclusion, ameloblastic carcino-
ma is a rare tumor of unclear patho-
genesis, but some hypotheses have 
been set forth. There is no standard 
treatment protocol for this lesion 
but radical surgical excision with 
or without radiotherapy is reported 

in the majority of cases. The hsito-
pathological diagnosis of this tumor 
is far from being straightforward 
and certain features must be present 
to make the proper diagnosis.
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Odontomas are the most common type of odontogenic tumors. They are asymptomatic and usually detected by 
routine radiography. Odontomas are frequently associated with unerupted teeth. This is a case report of 26 years 
old female attended Oral Surgery Department, Al-Karama Specialised Dental Centre with odontoma associated 
with impacted right maxillary canine.
After surgical removal of odontoma, the impacted canine was transplanted successfully into the correct position 
of the jaw. The success of auto-transplantation depends on several factors: such as patient age, developmental 
stage of the transplanted tooth, type of tooth transplanted, surgical technique employed, and duration of time 
that the tooth being out of its socket.

Surgical Removal of Compound Odontoma & 
Autotransplantation of the Associated   Impacted Maxillary 
Canine: A case Report

Abstract

Introduction
The term odontoma was introduced 
by Paul Broca in 1867.  He defined 
it as “tumor formed by overgrowth of 
transitory or complete dental tissue” 
(Das et al. 2013) (Tejasvi & Babu 
2011). Histologically, odontoma is a 
mixed odontogenic tumor consists of 
epithelial & mesenchymal cells that 
present as complete dental tissue 
differentiation (enamel, dentin, pulp 
and cementum) (Das et al. 2013). 
It is considered as the most com-
mon odontogenic tumors of the Jaws 
(Santosh et al. 2011), accounting for 
about 22% of odontogenic tumors of 
the jaw (Cuesta et al. 2003). Odon-
toma has been classified by WHO to 
two distinctive types: compound & 
complex (Hanemann et al. 2013). 
Compound odontoma composed of 
many tooth-like structures, whereas 
complex odontoma appear as irregu-
lar mass with no similarity even to 
rudimentary teeth (Prabha-kar et 

al. 2012).
The etiology of odontoma is un-
known, but local trauma, infection 
or mutant gene has been suggested 
as possible cause (Owens& Schuman 
1997). It also might occur as part of 
a syndrome, like Gardner’s syndrome 
or Hermann’s syndrome. Remnants 
of lamina portions may play im-
portant factor in the etiology of 
compound odontoma (Vengal et al. 
2007)
Odontoma is a symptomless lesion 
unless it erupts. It is usually detected 
by routine radiograph with frequent 
associating with unerupted teeth, 
mainly mandibular third molar fol-
lowed by upper canine and upper 
central incisor. The prevalence of 
odontoma associated with impacted 
canine is 1.5 % (Malhotra et al. 
2012). 
Treatment options for cases of im-
pacted teeth usually involve surgi-
cally aided orthodontic treatment, 

surgical uprighting, autotransplan-
tation, and surgical removal. Surgi-
cally assisted orthodontic treatment 
involves surgical exposure of the 
impacted tooth, which can be per-
formed either by closed technique 
or open technique. Closed technique 
involves attachment of the surgi-
cally exposed tooth with bonded 
bracket during the exposure time & 
then traction of tooth by gold chain. 
Whereas, open technique does not 
require attachment of bonded brack-
et at the time of surgical exposure 
(Miloro et al.2004). Auto-transplan-
tation is another treatment option of 
impacted teeth. It means a traumat-
ic surgical removal of the tooth from 
its impacted site to be re-implanted 
in its correct position (Patel et al. 
2011).  This case report presents the 
auto-transplantation of  impacted 
maxillary associated with odontoma, 
The success of auto-transplantation 
process depends on several fac-
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tors: like patient age, developmen-
tal stage of the transplanted tooth, 
type of transplanted tooth, surgical 
technique employed, and duration of 
time that the tooth being out of its 
socket (Kim et al. 2005).

Case Presentation
Twenty six years old female patient 
came to Conservative Department 
at Al-Karama   Specialized center 
of dentistry complaining from caries 

in the upper posterior teeth. Intra-
oral examination showed a retained 
primary upper right canine. Radio-
graphic examination revealed an im-
pacted permanent canine with pres-
ence of irregular radiopaque mass in 
the right canine area (Fig 1: A & 
B). Parallex technique radiograph 
further localized the canine to be in 
buccal position.
Treatment options were discussed 
with the patient. Before starting the 

patient has agreed and consented to 
undergo surgery under local anaes-
thesia. Surgery involved removal of 
the radiopaque mass, the extraction 
of the primary canine, removal of 
the impacted canine and reimplant it 
again under local anesthesia. Surgi-
cal access was obtained by reflection 
of a buccal mucoperiosteal flap from 
the upper right lateral incisor to the 
upper 1st premolar (Fig 2: 
A). after removal of bone by surgical 
hand piece and round coarse burs, 
the calcified masses were exposed. 
Small tooth like masses (5 pieces) 
were removed and sent for histo-
pathological examination (Fig 2 : 
B,C and  D). The primary canine was 
extracted, the crown of the impacted 
canine was exposed and extracted 
by chisel and forceps, followed by 
curettage, debridement and irriga-
tion with normal saline (Fig 2: E & 
F). The canine was re-implanted in 
the prepared socket of the primary 
canine with the absence of buccal 
bony support. The tooth was posi-
tioned out of occlusion. The wound 
was sutured by 3.0 silk suture. (Fig 
2: G,H & I ).

Fig.1: A. periapical radiograph of upper right canine area showing showing that  

there’s impacted canine with presence of irregular radio opaque  mass prevents  

the eruption of impacted canine. , B: preoperative clinical picture showing retru-

sion of the primary canine in relation to lower canine.

Fig.2: A.reflection of mucoperiosteal flap on the buccal right side from the lateral incisor to the first premolar, B. removal 

of bone by hand piece & exposure of hard masses, C. one of piece that removed appear as tooth like -structures ,D. more 

than 3 pieces similar to teeth like-structures ,E. the impacted canine was exposed after extraction of primary canine & 

removal of all tooth like-structures masses, F. the impacted canine after extraction , G. canine reimplanted in the prepared 

socket on the area of primary canine without presence of bone buccally, H. adjustment of tooth in order not to interfere 

with occlusion & be in normal occlusion with the lower canine, I. suturing was done, J. fixation of the transplanted tooth 

by wire & composite.
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Fixation of tooth was performed by 
two stainless steel wires and com-
posite. The labial wire extended 
from the left canine to the right 2nd 
premolar, while the palatal fixation 
wire extended from right lateral in-
cisor to the right 1st premolar (Fig 
2: J). The patient was discharged af-
ter giving the postoperative instruc-
tion with oral antibiotic (augumentin 
1gm twice daily with flagyl 500mg 
1x3 for five days). 3 weeks later the 
root canal treatment was performed 
after removal of palatal fixation 
wire (Fig4: C). 
The buccal fixation wire was re-
moved after 2 months. Followed by 
polishing and final restoration of the 
re-implanted canine with composite 
filling for the lingual side of the ca-
nine   (Fig 3 A, B& C).
Follow up visits (3, 6, 12 months 
postoperatively) showed accept-
able clinical healing with no signs of 
tooth mobility, ankylosis or gingival 
recession. There was no bleeding on 
probing with normal colour of tooth. 
Probing of the pocket showed 3 mm 
pocket depth (Fig4:A&B). There 
was no tenderness with tooth percus-
sion.  Periapical radiograph revealed 
new bone formation around the re-
implanted canine (Fig 4 D). (On the 
12th month visit the patient refused 
to take additional radiograph, be-
cause she was pregnant).

Discussion
Radiographic appearance of odon-
toma is almost always diagnostic 
(Prabhakar et al 2012), as  in the 
presented case. The radiograph 
showed collection of small teeth. 
The possible differential diagnosis 
for compound odontome may include 
supernumerary tooth. On the con-
trary, complex odontoma, which ap-
pears as radiodense mass, may show 
wider range of differential diagnosis 
(Nelson & Thompson 2010).
Histopathological examination of 
the presented case showed fibrous 
connective tissues,  irregular dentin 
and enamel formation with scattered 

Fig.3 A.Picture taken after removal of fixation showing nice occlusion of upper 

canine with lower canine, B.normal healing of gingival around the transplanted 

canine after removal of fixation, C. picture showing the lingual side after removal 

of fixation with nice healing of gingival, D. histopathological picture shows fibrous 

connective tissues with irregular dentin & enamel formation with scattered odon-

togenic epithelium throughout the connective tissue stroma.

Fig. 4:   A: follow up picture  taken after 4 months of surgery showing nor-

mal healing of gingiva with acceptable alignment of   teeth, B: Follow up picture 

taken after 12 months of surgery showing normal healing of ginigva with good 

alignment with normal color of transplanted canine,  C. root canal treatment was 

done 3 weeks later, D. radiograph after 6 months of transplantation showing 

new bone formation.
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odontogenic epithelium throughout 
the connective tissue stroma  (Fig 3: 
D).
According to Das et al & Cabov et 
al, treatment of choice for the odon-
toma is complete  surgical removal  
with perfect curettage to the area 
in order to prevent complication like 
cystic changes. There’s no evidence 
of recurrence for that such lesion 
(Das et al. 2013) (Cabov et al. 2005)
In the presented case, auto-trans-
platation was chosen as a treatment 
option for the impacted canine, be-
cause the patient was reluctant to 
wear orthodontonic appliances. In 
addition, the presence of adequate 
space for transplantation within the 
arch, with reasonable chance of suc-
cess for transplanted tooth and  the 
possibility  for atruamatic removal 
maintaining the viability of the peri-
odontal ligaments(Kallu et al. 2005). 
Park et al  believed that autotrans-
plantaion is a simplified and faster 
treatment option for patient with 
ectopically positioned teeth ( Park 
et al. 2010).The optimal treatment 
for ectopically positioned canines is 
surgical exposure and orthodontic 
treatment ( Bedoya & Park .2009). 
However, there are cases of severe 
ectopic position of maxillary canines 
in which transplantation should be 
a considered treatment alternative 
(Arikan et al .2008).
The procedure of transplantation 
in this case includes preparation of 
the recipient site with suitable pri-
mary closure of the gingiva around 
the donor tooth and placement of 
the transplanted tooth slightly below 
occlusal plane with fine adjustment 
and splinting the tooth with adjacent 
teeth by wire and composite adhe-
sive for 2 months.
The literature shows 1-2 month 
range of fixation period for trans-
planted teeth (park et al 2010). 
Al-sarraj advised splinting the auto-
transplanted canine to the adjacent 
teeth for 6 weeks (Al-sarraj 2009). 
Others recommend stabilization of 

the tooth for not more than 2 weeks 
(Patel et al 2010). Maximum dura-
tion of fixation was used with this 
case to insure maximum stabiliza-
tion, as there was no bone support 
the transplanted tooth on the buc-
cal area. This period of fixation re-
quires cooperation from the patient, 
because the fixation wire may cause 
discomfort to the patient with the 
possibility of ulceration, food accu-
mulation in addition to its effect on 
patient’s appearance.
 The success of autotransplntation 
can be assessed using clinical and 
radiographical parameters during 
follow up time. The follow up period 
may range from 1 year (Al-Sarraj 
2009) to 14.5 years (patel et al 
201). In the presented case there 
are 3 visits of follow up (3 months, 
6 months and 12 months). The clini-
cal examination during the follow 
up period showed reasonable out-
come. This was manifested through 
healthy gingival and periodontal tis-
sue and normal tooth appearance 
and mobility. In addition the patient 
was satisfied. The radiographic as-
sessment after 6 months showed no 
sign of internal or external resorp-
tion, normal PDL space with new 
bone formation around the tooth. At 
the 12th month follow up visit the 
patient was in her 1st trimester of 
pregnancy.  She refused to take ra-
diograph.
 Autransplantation is not usually the 
first line of treatment for the patient 
with impacted canine. More prefer-
able treatment options include or-
thodontics; extraction and implant 
placement or restorative bridges. 
Au-totransplantation has the advan-
tage over dental implant placement, 
as it induces bone formation, main-
tains proprioceptive function and a 
normal PDL and serve as shock ab-
sorber. In addition, the normal gin-
gival contour is not problematic like 
implant & it less costly than dental 
implant. Fixed Restorative bridge 
has the disadvan tage of being a de-

structive procedure because it needs 
preparation of abutment teeth (park 
et al 2010). Accordingly, autotrans-
plantation was a suitable option for 
treatment, especially with presence 
of odontoma and patient unwilling-
ness to orthodontic treatment.

Conclusion
This case report presented with suc-
cessful outcome for surgical man-
agement of compound odontoma 
with re-implantation of associated 
impacted upper canine. Impacted ca-
nine re-implantation is a suitable  al-
ternative treatment option for orth-
odontic treatment for patients refuse 
lengthy treatment procedures.
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Introduction 
The changes from primary dentition 
to the permanent dentition consist 
of a complex phenomenon, which 
is composed of a variety of physi-
ological adaptations of occlusion 
during this period. The exfoliation 
of the primaryteeth, the permanent 
teeth eruption and the occlusion 
are independent; however, they oc-
cur in a harmonious sequence (Sal-
zman1938, David1959, Rao and 
Sarkar1999) .When the normal 
physiological process of primary-
tooth exfoliation and eruption of its 
successor is disrupted, a series of 
changes are observed in the dental 
arches (Seward 1965). Such disrup-
tion is the premature loss of prima-
rymolars.Salzman (1938) found that 
the edentulous space of prematurely 

extracted tooth closed in 67.6% of 
the children, due to the movement of 
the adjacent teeth resulting in mal-
occlusion (Northway et al. 1984).
The premature loss of primary mo-
lars, which results in mesial position-
ing of the first permanent molars is 
of a great concern during the mixed 
dentition period. Many studies have 
emphasized the harmful effects fol-
lowing the premature loss of prima-
ry molars on space problems such as 
tipping of the first permanent molar, 
crowding of the dental arches, and 
impaction of the permanent prede-
cessor (David 1959, Lin and Chang 
1998, Rao and Sarkar 1999). The 
pattern of space loss is of interest for 
many researchers, some of these re-
searches found a greater percentage 
of space loss by mesial migration of 
the posterior teeth (love and Adams 

1971, Northway et al.1984, Rao and 
Sarkar 1999). However other re-
searchers agreed that the space was 
lost by both mesial migration of the 
posterior teeth and distal movement 
of the anterior teeth, especially in 
the mandible (Cuoghi et al.1998).
More and more workers today are 
of the consensus that irregularities 
of the primary dentition are often 
harbingers of disorders of the devel-
oping permanent dentition. In gen-
eral the premature loss of primary 
molars was capable of causing per-
manent changes in the amount of 
space available and changes in the 
sagittal molar relationships in the 
permanent dentition (Hoffding and 
kisling1978).
Overall, the prevalence of malocclu-
sion was significantly higher in the 
groups who had suffered from pre-
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Background: The aimof the study wasto evaluate the changes in the mandibular dental arch width and length 
after the unilateral premature loss of deciduous molars at the mixed dentition stage.
Methods: The sample consist of (50) Iraqi children aged (8-9) years with unilateral prematurely extracted 
mandibular first or second deciduous molars, each child have a dental study models prepared by taking alginate 
hydrocolloid impressions,then the measurement were done on the Auto sketch program after scanning of  the 
occlusal surface of the study casts. 
Results: reveals that in case of unilateral premature Loss of mandibularprimary molars at the mixed dentition 
stage lead to changes in most of the vertical and horizontal distances of the dental arch.
Conclusion: the findings of the present study indicate us the importance of space maintainer construction follow-
ing the premature loss of mandibular primarymolars at the mixed dentition stage.

Mandibular dental arch dimensional changes following 
prematurely lost deciduous molars

Abstract
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mature loss of primaryteeth (Helm 
1970), therefore the maintenance of 
arch length during the mixed denti-
tion period is of a great significance 
in the normal development of a func-
tionally well aligned and balanced 
adult occlusion (Al-Dulayme 2002).
The sample of the present study car-
ried out on Iraqi children at (8-9) 
years of age at the mixed dentition 
stageand the purpose was to assess 
the amount of changes in the man-
dibular horizontal and vertical den-
tal arch dimensions following the 
unilateral premature loss of first or 
second primary molars and these as-
sessments were done by comparing 
the mean values of the present study 
with the mean values of a control 
group collected from previous Iraqi 
study (Al-Dulayme, 2010) that were 
conducted on normal healthy Iraqi 
children (25 males and 25 females) 
at the same age group (8-9) years 
at the mixed dentition stage having a 
complete set of dentition, both mea-
surements were carried out by the 
investigators blindly and  at a long 
time intervals between them. Since 
no previous Iraqi study was con-
ducted to measure the mandibular 
dental arch dimensions at the mixed 
dentition stage, therefore the data 
collected from this study considered 
as a baseline data of this age group 
for the horizontal and vertical di-
mensions using plaster study models 
(Al-Dulayme, 2010).

Material and Methods
The sample of the present study 
consists of 50 Iraqi healthy children 
ranging in age between 8-9 years, at 
the mixed dentition stage, belong-
ing to a mixed socioeconomic sta-
tus selected from different primary 
schools from Baghdad city.First the 
names of those children who fulfilled 
the requirements of the research 
were recorded and a special consent 
form was prepared to be given to 
the parents of each child who was 
candidates for participation in the 
research. Then in the subsequent vis-

its the consent forms were collected 
after being signed with agreement 
of parents. 
The selected studied children were 
divided into two groups:
Group (1): include 25 children (13 
male and 12 female) have unilateral 
premature loss of mandibular first 
primary molars figure (1).
Group (2): include 25 children (13 
male and 12 female) have unilateral 
premature loss of mandibular second 

primary molars figure (2).
Both groups had the period of ab-
sence of prematurely extracted pri-
mary molars between 6-12 months. 
The remaining dentitions are healthy 
with no extensive caries or malfor-
mation and had no history of space 
maintainer therapy or orthodontic 
treatment. 
Dental study models were prepared 
by taking alginate hydrocolloid im-
pressions for each child with per-
forated metal trays, pouring it with 

dental stone according to the manu-
facturing instructions, then for every 
dental cast a proper plaster base 
was made and trimmed then labeled 
with certain number (Morris and 
Khanz1985, Al-Dulayme 2002, Al-
Dulayme 2010).

Study Models Measurements:
Figures 3 (A) and (B) shows the 
mandibular dental arch widths 
“horizontal” measurements which 
include:

1- (IC): inter-canine distance which 

extends between the cusp tips of 
right and left primary canines (and 
/ or the centers of the facets of the 
weared primary canines).
2- (IM): inter-molars distances 
which are represented by 4 distanc-
es:
(MB):the distance between the me-
siobuccal cusp tips of right and left 
mandibular first permanent molars.
(ML): the distance between the me-
siolingual cusp tips of right and left 
mandibular first permanent molars.

Fig (1): group (1) children with uni-

lateral premature loss of mandibular 

first deciduous molars.

Fig (2): group (2) children with uni-

lateral premature loss of mandibular 

second deciduous molars.

 Fig (3) A: the horizontal measure-

ment on the study cast of group (1).

Fig (3) B: the horizontal measurement 

on the study cast of group (2).
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(DB): the distance between the dis-
tobuccal cusp tips of right and left 
mandibular first permanent molars.
(DL):the distance between the dis-
tolingual cusp tips of right and left 
mandibular first permanent molars. 
(Aluko et al2009, John et al. 2009, 
AL-Taee 2012).
While figures 4 (A) and ( B) shows 
the mandibular dental arch length 
“vertical” measurements include 
four distances which are:-
1- (A) the distance between the con-
tact points of the mandibular perma-
nent central incisors to the line tan-
gent to the cusp tip of the mandibular 

primary canines (or when worn, to 
the centers of resulting facets).
2- (B) The distance between the 
contact points of the mandibular 
permanent central incisors to the 
line tangent to the distal surfaces of 
the mandibularprimary first molars.
3- (C) The distance between the con-
tact points of the mandibular per-
manent central incisors to the line 
tangent to the distal surfaces of the 
mandibularprimary second molars.
4- (D) The distance between the 

contact points of the mandibular 
permanent central incisors to the 
line tangent to the distal surfaces of 
the mandibular first permanent mo-
lars (Rao and Sarkar, 1999).
In the present study a computer 
analyzing method was introduced for 
measuring the dental arch dimen-
sions so,we used the Auto sketch 
(Germany) software which provides 
a complete set of CAD tools for cre-
ating professional-quality precision 
drawing, such software program 
were accurately used in many other 
dental measurements (Al-Azzawi 
2005).
Each study casts were marked with 
certain landmarks by a sharp lead 
pencil to facilitate accurate recog-
nition. Then the occlusal surface of 
study casts were facing the glass 
window of the scanner directly, then 
accurate and exact image of the 
casts were saved and transferred to 
the Auto sketch program on Pentium 
4 computer according to the instruc-
tion read from that software pro-
gram.
Later on the measurements obtained 
from the present study were com-
pared with same measurements on a 
control group collected from previ-
ous Iraqi study (Al-Dulayme 2010), 
because the age of the studied sam-
ple was the same and no other study 
has been done in Iraq to measure 
such dimensions.

Statistical Analysis:
Statistical Analysis used in this study 
was under statistical package SPSS 
program loaded on Pentium 4. The 
suitable statistical methods were 
used in order to analyze and assess 
the results, these include: -
1-Descriptive statistics for the man-
dibular dental arch dimensions of 
the studied sample for both genders 
(mean, minimum, maximum, and 
standard deviation).
2-Two tailed t-test was applied to 
test the significance difference be-
tween the means of the groups. 
(P> 0.05: non-significant, P> 0.01: 

highly significant, 0.05>P> 0.01: 
significant).

Results
Table (1) demonstrates the descrip-
tive statistics of the mandibular den-
tal archdimensions in millimeters 
for the control group that obtained 
from previous Iraqi study and shows 
that the mean values of the  man-
dibular dental arch widths at IC 
were (27.17)mm and the MB, ML, 
DB and DL distances were (44.48)
mm, (34.63)mm, (46.82)mm and 
(36.45)mm respectively, while the 
mandibular dental arch lengths mea-
surements shows that the mean val-
ues at A,B,C and D were (4.8)mm, 
(15.19), (24.56)mm and (34.82)
mm respectively.
Table (2) demonstratesthe descrip-
tive statistics of the mandibular den-
tal arch dimensionsin millimeters 
for group (1), which shows that the 
mean values of the  mandibular den-
tal arch widths at IC were (26.69)
mm and the MB, ML, DB and DL 
distances were (42.70)mm, (33.67)
mm, (45.45)mm and (34.85)mm 
respectively, while the mandibular 
dental arch lengths measurements 
for group (1) shows that the mean 
values at A,C and D were (5.08)mm, 
(22.92)mm and (33.03)mm respec-
tively. The (B) distance has been ex-
cluded because of the loss first pri-
mary molars.
In table (3) by applying two tailed 
t-test to test the significance dif-
ference between the means of the 
groups, the P value shows a highly 
significant difference in the C and D 
distances, while the IC and DB shows 
a significant difference statistically.
Table (4) demonstratesthe descrip-
tive statistics of the mandibular 
dental archdimensions for group (2), 
which shows that the mean values of 
the mandibular dental arch widths 
at IC were (27.008)mm and the 
MB, ML, DB and DL distances were 
(43.02)mm, (33.98)mm, (45.95)
mm and (36.21)mm respectively. 
While the mandibular dental arch 

Fig (4) A: the vertical measurement 

on the study cast of group (1).

Fig (4) B: the vertical measurement 

on the study cast of group (2).
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lengths measurements for group (2) shows that the mean 
values at A, B and D were (3.8) mm, (14.53) mm, and 
(30.62) respectively. The (C) distance has been excluded 
because of the loss second primarymolars.
Table (5) two tailed t-test was applied to test the signifi-
cance difference between the means of the groups and 
revealed that the P value shows a highly significant dif-

Table (1) the descriptive statistics of the mandibular dental 

arch dimensions (vertical and horizontal measurements in mil-

limeters) for the control group.

Table (2) the descriptive statistics of the mandibular dental 

arch dimensions (vertical and horizontal measurements in mil-

limeters) for the first deciduous molar loss group (group 1).

Table (5) comparison of the mean values of mandibular arch 

dimensions for group (2) with the control group. ** Signifi-

cant   *** Highly significant

Table (3)comparison of the mean values of mandibular arch 

dimensions for group (1) with the control group. ** Signifi-

cant   *** Highly significant

Table (4) the descriptive statistics of the mandibular den-

tal arch dimensions (vertical and horizontal measurements 

in millimeters) for the second deciduous molar loss group 

(group 2).

NO.    Mean Min. Max. range + SD

A 50 4.81 3.80 6.54 2.74 0.68

B 50 15.19 12.84 17.86 5.02 1.01

C 50 24.56 22.15 28.03 5.88 1.31

D 50 34.82 32.10 37.43 5.33 1.54

IC 50 27.17 24.90 32.47 7.57 1.62

MB 50 44.48 42.10 47.19 5.09 1.57

ML 50 34.63 31.90 39.72 7.85 1.67

DB 50 46.82 44.12 50.16 6.04 1.78

DL 50 36.45 33.48 39.44 5.96 1.74

NO. Mean Min. Max. + SD

A 25 5.08 4.19 6.20 0.57

B × × × × ×

C 25 22.92 20.16 25.60 1.55

D 25 33.03 29.10 35.80 1.52

IC 25 26.69 23.20 30.10 1.87

MB 25 42.70 40.30 47.10 2.07

ML 25 33.67 31.10 37.20 2.00

DB 25 45.45 41.70 49.70 2.03

DL 25 34.85 32.20 38.80 1.87

P valueMean values 

of group (1)

Mean values of 

Control group

0.37026.63  27.17IC

0.003**42.7844.48MB

0.09533.8834.63ML

0.025**45.5146.82DB

0.00635.0036.45DL

0.1625.084.8A

0.001***22.9224.56C

0.000***33.0334.82D

NO. Mean Min. Max. + SD

A 25 3.84 2.30 5.70 0.82

B 25 14.53 12.38 18.50 1.9

C × × × × ×

D 25 30.62 27.68 34.20 1.80

IC 25 27.00 23.10 31.60 2.50

MB 25 43.02 39.60 49.60 2.95

ML 25 33.98 30.10 39.40 2.91

DB 25 45.95 42.90 51.30 2.49

DL 25 36.21 33.20 41.20 2.36

P value
Mean values 

of group (2)

 Mean values of
Control group

0.77527.00827.17IC

0.033**43.0244.48MB

0.33633.9834.63ML

0.16845.9546.82DB

0.68436.2136.45DL

0.000***3.844.8A

0.12714.5315.19B

***0.00030.6234.82D
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ference in the A and D distances and 
the MB distance shows a significant 
difference.

Discussion
Research dealing with space chang-
es of the dental arch was difficult to 
perform because of the multifacto-
rial variance that might influence 
the results (Northway et al. 1984).
The present study was carried out to 
evaluate the scientific evidence con-
cerning space changes in the mixed 
dentition stage following unilateral 
premature loss of mandibular pri-
mary molarswith a period of absence 
of the prematurely extracted pri-
mary molars between 6-12 months, 
because the observations period for 
space loss after the extraction has 
still provoked some disagreement, 
according to Richardson, 1965 and 
McDonald, 2006 whom they con-
sider the first 6 months are crucial 
to verify future space loss. Other 
studies recommend observation until 
the twelve months after extraction 
(Northway et.al, 1984).
 Most studies shows that the actual 
mechanism of tooth drifting is not 
clearly understood, the factors which 
may produce this drifting are oc-
clusal force, ligament contraction 
and soft tissue pressure (Tencate 
2006).In the sample studied it was 
observed that in case of unilateral 
premature loss of mandibular first 
primary molars, the changes that oc-
cur in the arch length and width are 
follows:
A distance:  although there is no sta-
tistical significant difference when 
compared with the control group but 
there is an increase in the A distance 
from (4.8) to (5.08)mm. Indicating 
the distal movement of the primary 
canines toward the space created by 
the loss of first primary molars , this 
finding is in accordance with other 
studies who concluded  that space 
closure occur by distal migration of 
canines in the mandible following 
the premature loss of first primary 
molars(liu 1949,  Seward 1965 

,Helm 1970,  love and Adams 1971 
,Owen 1971 ,Tencate 1989 ,Kumari 
and Kumari2006). The possible ex-
planation is that the erupting ante-
rior incisors pushed the primarycu-
spid towards the distal more than 
the erupting first permanent molar 
did on the second primary molar to-
wards the mesial. The findings of the 
present study support the findings 
of other studies who found that the 
space changes occurred mainly by 
the distal migration of primarycu-
spids in the initial stage (liu 1949, 
Hoffding and Kisling 1978, Osmar et 
al.1998,Kumari and Kumari2006).
C and D distances: following the 
premature loss of mandibular first 
primary molars, there is about 
2mm. reduction, the C distance from 
(24.6) to (22.9)and the D distance 
from (34.9)to(33.03) with a statis-
tical significant difference   when 
compared with the control group. 
The result of the present study con-
firm with the conclusion of other 
studies (Liu 1949, Owen 1971, Lin 
and Chang 1998).The space loss 
was more common in the mandibu-
lar arch after the premature loss of 
first primary molar, this explained by 
the mesial forward movement of sec-
ond primary molars and first perma-
nent molars toward the extraction 
space (Liu 1949, Hinrichsen 1962, 
Love and Adams 1971, Northway 
et al.  1984, Lin and Chang 1998, 
Rao and Sarkar 1999, Kumari and 
Kumari2006) and disagree with a 
study who concluded that the prema-
ture loss of lower first primary mo-
lar in the mixed dentition resulted 
in more space loss at the extraction 
site than arch length loss (Titjana et 
al. 2008).
IC and IM distances: Inter-canine 
width (IC) was decreased from 
(27.2) to become (26.7) without 
any statistical significant difference 
from the control group, indicating 
that when the lower first primary 
molar prematurely extracted there’s 
no or slight changes in the (IC) width 
(Lin and Chang 1998) and this in-

formation is so valid to pedodontist 
and orthodontist during their routine 
work.
While the decrease in the (IM) dis-
tance in all parameters with a sig-
nificantdifference statistically when 
comparing with the control group 
except the ML parameter, indicating  
that whenever the first primary mo-
lar is lost the second primary molar 
moved in mesial direction toward the 
space followed  by the mesial migra-
tion of the first permanent molars 
with a lingual tipping. The results of 
the present study partly support the 
conclusions that space in the man-
dible is lost predominantly by mesial 
migration of posterior teeth (Titjana 
et al.2008).
The second primary molar is most 
often prone to caries, because of its 
morphology and the early loss tooth 
in primary dentition in our subjects 
as well as in all subjects in general 
(Ash and Nelson 2003). Its early 
loss in the period of mixeddentition 
and even later may result in mesial 
movement of the first permanent 
molar (Titjana et al. 2008), because 
these teeth serve as a guide for the 
erupting permanent first molars.
The present study shows that; the 
changes in the arch length and width 
in case of unilateral premature loss 
of mandibular second primary mo-
lars was as follows:
A distance : there’s decrease in A 
distance  from (4.8) to (3.8) mm. 
with significant difference statis-
tically when compared with the 
control,this explained either be-
cause of the action of lower lip, or by 
the  distal  movement of permanent  
incisors and canines following the 
distal movement of the first primary 
molar toward the second primary 
molar space, and this come in accor-
dance with many studies who  found 
that space closure following prema-
ture loss of second primary molars 
occur by distal migration of canines 
in the mandible(Sowden 1941,Liu 
1949,Hoffding and Kisling 1978, 
Northway et al. 1984,Lin and Chang 
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1998,Rao and Sarkar1999) .
B and D distances: although there is 
no significant difference statistically 
when compared with the control 
group but there is decrease in (B) 
distance from (15.2) to (14.5) mm.  
Explained by the distal movement 
of the first primary molars (Titjana 
et al., 2008). While the reduction in 
(D) distance from (34.87) to (30.6) 
mm. with significant difference sta-
tistically when compared with the 
control group indicating the strong 
mesial forward movement of the first 
permanent molars toward the sec-
ond primary molar extraction spaces 
(Liu 1949, Love and Adams 1971, 
Northway et al.1984, Lin and Chang 
1998, Rao and Sarkar 1991, Titjana 
et al. 2008).
IC and IM distances:  the (IC) de-
crease from (27.18) to (27) mm. 
without any significant difference. 
the (IM) distances decreased with 
a significant difference statistically 
only in MB distance leading to a fact 
that, the premature loss of mandibu-
lar second primary molars has an 
effect on the inter molar distances 
more than the inter canine distance 
leading to the fact that whenever 
second primary molars lost prema-
turely there is mesial forward move-
ment of first permanent molars with 
lingual tipping (Macena et al.2011).
The main goal in this research is the 
relative position of the mandibular 
permanent first molars after the uni-
lateral premature loss of each of the 
mandibular primary molars, in which 
we design to take 6 parameters,for 
this reason these parameter are il-
lustrated in table (3) and they are 
(C) and (D);both are vertical di-
mensions that measure the relative 
position of the mandibular perma-
nent first molars antero-posteriorly 
(length) in the arch. While the (MB), 
(ML), (DB) and (DL) all of them are 
horizontal dimensions that measure 
the relative position of the mandibu-
lar permanent first molars laterally 
or horizontally.
The loss of lower first primary mo-

lars appeared to have greater influ-
ence on crowding than did the loss 
of second primary molars (Hoffding 
and Kisling1978).
On the basis of these findings, we 
must point to the fact, that maintain-
ing of a high standard of dental ser-
vice for preschool children to reduce 
the need for premature extractions 
of primary molars because, one of 
the important services that a pe-
dodontist can render to a pediatric 
patient is that of maintaining the 
arch length prior to the eruption of 
the succeeding permanent tooth. So 
the main target in our study is the 
prevention of loss of primary molars 
during childhood years to preserve 
the space for the permanent succes-
sors.

Conclusion
Premature loss of mandibularprima-
ry molars result in a changes in the 
mandibular arch length and width as 
follows:
1- The unilateral premature loss 
of mandibular first primary molars 
cause a reduction in the (C and D) 
distances with a statistical signifi-
cant difference when compared with 
the control group,at the same time 
there will be a reduction in the (IC 
and IM ) distances with a significant 
difference statistically in the (IM) 
only .
2- Premature Loss of mandibular 
second primary molar there will be a 
reduction in the (A and D) distances 
with a significant difference when 
compared with the control group. 
At the same time there’s a decrease 
in the (IM) distance with significant 
difference when compared with the 
control group; i.e. the effects mainly 
on the first permanent molars, the 
first permanent molars drift mesi-
ally and tipped lingually as observed 
from the change in in the size of ex-
traction site and the horizontal inter 
molar disturbances.
3- All the vertical and horizontal 
parameters related to the relative 
position of the first permanent mo-

lars exhibit a decrease in length and 
width, causing crowding in the future 
which greatly make the work of or-
thodontist more difficult.

4-The present study show the im-
portance of space maintenance fol-
lowing premature loss of mandibular 
primary molars at the mixed denti-
tion stage for preventing space loss.

References 
Al-Azzawi RAW (2005) .Assess-
ment of dental arch crowding by the 
use of two methods in Iraqi young-
ster sample. M.Sc. thesis submitted 
to the college of dentistry, university 
of Baghdad. .
Al-Dulayme DA (2002) .measure-
ments of space loss followed prema-
turely extracted primary molars in a 
sample of Iraqi children aged (8-9) 
years from Baghdad city. M.Sc. the-
sis submitted to the college of den-
tistry, university of Baghdad.
AL-Dulayme DA (2010) .Mandibular 
Dental Arch Dimensions in a Sample 
of Iraqi Children at the Mixed Denti-
tion Stage. JBagh.College dentistry; 
22(2):104-107.
AL-Taee ZH. (2012).A comparison 
of arch width in adults with normal 
class I occlusion and adults with 
class II malocclusion in Ramadi city 
Anb.Med.J 10:75-80.
Aluko IA. ,Dacosta OO. ,Isiekwe 
MC.(2009).Dental arch widths in 
the early and late permanent den-
titions of a Nigerian population 
NigDent.J. 17(1).
Ash M.and Nelson S (2003).wheel-
ers dental anatomy, physiology and 
occlusion, 8th edition .St louis, Mis-
souri Elsevier: 94-97.
CuoghiOA,BertozFA,MendoncMR., 
Almada Santos EC (1998).Loss of 
space and dental arch length after 
the loss of the lower first primary 
molar a longitudinal study .Jour-
nal of clinical pediatric dentistry 
22(2):117-120,
David BL. (1959).space mainte-
nance .Journal of dentistry for chil-
dren 37:130-144.



JODR

28 ISSN 2310-6417

JOURNAL OF ORAL  AND DENTAL RESEARCH
AL-Dulayme JODR  Issue2, Volume 1, 2014

John YK Ling and Ricky WK. Wong. 
(2009) .Dental arch widths of south-
ern Chinese. The Angle Orthod .J. 
97:54-63.
Helm S. (1970).Prevalence of 
malocclusion in relation to the de-
velopment of the dentition. Acta-
OdontScand28:1.
Hinrichsen CFL(1962).Space 
maintenance in pedodontics.aust.
dent.j.7:451-456.

Hoffding J, Kisling E(1978).Prema-
ture loss of deciduous teeth, part I: 
its overall effect on occlusion and 
space in the permanent dentition. 
ASDC J Dent Child. 45(4): 279-283.

Hoffding,J and Kisling,E(1978).
Premature loss of primary teeth 
:part II ,the specific effects on oc-
clusion and space in the permanent 
dentition.J Dent child .45:284-287.
Kumari PBand KumariRN (2006). 
Loss of space and changes in the 
dental arch after premature loss of 
the lower primary molar: A longitu-
dinal study. JIndian Society of Pe-
dodontics and Preventive Dentistry 
24(2):90-96.

Lin YT, Chang LC (1998).Spaces af-
ter premature loss of the mandibular 
primary first molar: A longitudinal 
study. J ClinPediatDent. 22:311-
316.
Love WD, Adams BL (1971).Tooth 
movement into edentulous areas. J 
ProsthetDent. 25(3):27l-8.
Liu WA (1949).A study of the clo-
sure of space following premature 
loss of deciduous teeth .M.Sc.thesis. 
Toronto: University of Toronto.
Macena MC,  Katz CR, Heimer MV,  
Silva JF,  Costa LB (2011). Space 
changes after premature loss of 
deciduous molars among Brazilian 
children. Am J Orthod Dentofacial-
Orthop.  140 (6):771-8 .
McDonald RE, Avery DR, Dean JA 
(2006).Dentistry for the child and 
adolescent, 8th ed., Mosby, chapter 
26:709.
Morris JC,Khanz(1985).Accuracy of 

stone casts produced by perforated 
trays and non-perforated trays. J. 
ProsthDent. 53: 347.
Northway WM,Wainright RL, 
Demirjian A (1984).Effect of pre-
mature Loss of deciduous molars. 
Angle Orthod.J54(4):295-329.

Owen DG (1971). The incidence and 
nature of space closure following the 
premature extraction of deciduous 
teeth .a literature survey .Am J Or-
tho. 59(1):37-49.

Rao AK and Sarkar S.  (1999).
Changes in the arch length prema-
ture loss of deciduous molars .J 
Indian SocPedoPrev Dent.  17(1): 
28.32.

Richardson ME (1965). The re-
lationship between the relative 
amount of space present in the de-
ciduous dental arch and the rate and 
degree of space closure subsequent 
to the extraction of a deciduous mo-
lars. Dent Pract Bristol 16:111-118.

Salzmann JA (1938).a study of orth-
odontic & facial changes and effects 
on dentition attending the loss of 
first molars in 500 adolescent .J Am 
Dent Assoc. &dental 25:892-895.

Seward FS (1965). Natural closure 
of deciduous molar extraction spac-
es. Angle Orthod J 35(1):85-94.

Sowden hills WA (1941).sequelae of 
the premature removal of the decid-
uous teeth.BritDent .J 70:402-405.
TatjanaT, Zorica B, Julia R (2008) 
the effects of early loss of lateral 
teeth .medicine & biology J 15(2): 
68-73.
TencateAN (2006) oral histology, de-
velopment, structure & function.6th 
Ed; CV. Mosby inc.275-290.



29ISSN 2310-6417

JOURNAL OF ORAL  AND DENTAL RESEARCH
Abdulla JODR  Issue2, Volume 1, 2014

Introduction 
The mandibular third molars erupt 
after 18 years of age. They are the 
last teeth to erupt in the oral cav-
ity, and are the most commonly im-
pacted teeth as well. With evolution, 
jaw sizes in humans have reduced, 
effectively reducing the maxillary 
and mandibular arch lengths. This 
has resulted in either absent or im-
pacted third molars. Occasionally 
these third molars, with inadequate 
space for their normal eruption, are 
mesially tilted. This situation is more 
common in the mandibular arch.

(Mehta K et al  2012).    
In teenage years with the eruption 
of lower third molars, a marked in-
crease in crowding of mandibular 
incisors is noticed (Cryer, 1965; 
Helm, 1970). Late mandibular in-
cisor crowding is a well-recognized 
clinical problem. Increasing lower 
dental arch crowding with the age 
has become more apparent as a 
clinical problem in recent years as 
more adults retain their teeth longer 
(Bergstrom and Jensen, 1961).
The effect of third molar retention 
on incisor crowding has been inves-

tigated for over 140 years (Shene-
man, 1968). As early as 1859, Rob-
inson stated that tooth irregularity 
frequently results from mesially di-
rected third molar pressure (South-
ard et al., 1991). 
The role of erupting third molars as 
a cause of such dental crowding has 
been the subject of controversy over 
the years. There are two schools of 
thought regarding influence of third 
molars on incisor crowding: The first 
school of thought states that man-
dibular third molars create an ante-
rior component of force which leads 
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Introduction: The role of the lower third molars in the lower incisors crowding has been debated for more than 
a century. Significant disagreement exists among practitioners, including both orthodontists and oral and maxil-
lofacial surgeons whether the third molar causes mandibular anterior crowding.
Aim of study: The purpose of this study is to ascertain whether the lower third molars can contribute to the oc-
currence or aggravation of crowding.
Materials and methods: A sample of 131voluneteer (67 males and 64 females) aged 18-25 years were included  
in the 1st ,2nd, ,3rd ,4th and 5th stage of college of dentistry /Tikrit University was chosen, the sample was  
divided into three main groups consisted subjects who had mandibular third molars that were either impacted, 
erupted into function or agenesis.
Results:  The study showed that 70(53.4%) volunteer s out of the 131 have impacted lower 3rd molar, 52(39.7%) 
volunteers  have erupted lower 3rd molar, while 9(7.6%) volunteer  have agenesis of the 3rd molar.
Conclusion: The crowded group revealed a higher percentage of impacted third molar while lowest percentage 
of third molar agenesis.
Keywords: Mandibular third molar impaction; anterior arch crowding

The Relationship of the Lower third Molar to the Anterior 
Dental Crowding

Abstract

Key Words: Mandibular Third Molar Impaction; Anterior Arch Crowding



JODR

30 ISSN 2310-6417

JOURNAL OF ORAL  AND DENTAL RESEARCH
Abdulla JODR  Issue2, Volume 1, 2014

to crowding in the anterior segment. 
The second school of thought sug-
gests that the force generated by 
third molars is insufficient to cause 
anterior crowding. Mehta K et al  
2012  Significant disagreement 
exists among practitioners, includ-
ing both orthodontists and oral and 
maxillofacial surgeons regarding 
this problem (Lindauer et al., 2007; 
Mehta et al., 2012; Weinberger, 
1926) . 
Some studies reported no relation-
ship between erupting third molars 
and late anterior arch crowding, oth-
ers stated there is a definite associa-
tion. Richardson suggested that the 
growth of third molars is the cause 
of late lower arches crowding (Rich-
ardson, 1996). Conversely, Bjork 
et al., found no clear evidence that 
crowding was caused by the eruption 
of third molar (Bjork and Skieller, 
1972). 
Therefore the aims of the present 
study are: to assess potential third 
molar influence on lower incisor 
crowding and to localize the sites of 
most noticeable dental arch changes.

Materials And Meathods
The samples of this study consisted 
of 131 volunteer (67 males and 64 
females) in the 1st,2nd, 3rd and 4th  
stage of college of dentistry univer-
sity of Tikrit and aged 18-25 years 
with the Mean age was calculated as 
20.5% were included  in the  cur-
rent study  , . The data was collected 
according to the following inclusion 
criteria:
- Age ≥ 18 years;
- Complete lower dental arch “full 
set of permanent teeth “ (except 
third molars);
- No orthodontic treatment before 
records collected.
- Good state of care of the low-
er teeth with no artificial dental 
crowns.
- Good quality orthopantomograms 
(Carestream Dental (KODAK Dental 
Systems) Good alginate impression 

(hydrogum 5   from Zhermack) with 
good stone casts available (elite 
master from Zhermack).
The sample was divided into groups 
according to the condition of the 
third molar in the sample:
1) Group 1 (third molar eruption): 
Include dental arch with unilateral 
or bilateral third molar erupted to 
the occlusal plane, in good align-
ment buccolingually and of normal, 
size and form.
2) Group 2 (third molar impaction): 
Include dental arch with unilateral 
or bilateral third molar impaction. 
Impaction was defined as a tooth 
that has failed to erupt and remains 
completely or partially covered by 
bone, soft tissue, or both (Ades A et 
al., 1990; Southard et al., 1991) as 
interpreted from periapical radio-
graphs by three clinicians.
3) Groups 3 (third molar agenesis): 
Include dental arch with unilateral 
or bilateral third molar agenesis. 
The diagnosis of third molar agen-
esis was based on the examination 
of periapical radio-graph taken after 
clinical examination and a negative 
history of previous third molar ex-
tractions.
Radiographical examination was 
carried out for the subject who 
suspected to have impacted or con-
genital missing third molar by using 
intra-oral periapical view (bisecting-
angle technique) and diagnosed by 
dental radiologist.

Assessment of mandibular 
anterior crowding 
There are wide extremities of late 
mandibular anterior crowding rang-
ing from mild undetected irregular-
ity to very sever crowding that might 
compromise the periodontal health 
of the teeth (Al-Safi and AL-Sahaf, 
2005; Rose et al., 2004). Hence, it 
is important to find a reliable meth-
od for ranking the severity of this 
crowding. The Index developed by 
Little in 1975 (Cryer, 1965; Little, 
1975), was adopted to express the 

irregularity in numerical score and 
quantifying the severity.
The patient in outpatient clinic was 
examined while he is sitting in up-
right position in the dental chair 
with head supported by head rest 
and Frankfort line parallel to floor of 
the room 
 The scoring method, applied to the 
stone caste, involved measuring the 
horizontal linear displacement of the 
anatomic contact point of each man-
dibular incisor from the adjacent 
teeth and the sum of these five mea-
surements represents the severity of 
lower anterior dentition irregularity 
and as follow:
0 = perfect alignment
1– 3 = mild irregularity 
4 – 6 = moderate irregularity
7 – 9 = severe irregularity 
>10 = very sever irregularity
In this study, measurements were 
obtained by using the same vernier 
caliber (dental vernier calibrated 
to tenths of millimeter ( dentauram 
-munchner design ). 
The cast was viewed from above and 
the Vernier was held parallel to the 
occlusal plane while the beaks were 
lined up with the displaced contact 
points to be measured. All measure-
ments were repeated twice and if 
mismatched, a third measurement 
was adopted.

Results
Out of 131 subjects, 67 male and 64 
female, 
 53 SUBJECTS  “40.5% “ showed 
anterior arch crowding with a Mild 
irregularity, 33 subjects (25.2%) 
showed moderate irregularity, while 
22 patients (16,8%) showed sever 
irregularity and 23(17.6%) showed 
very severe irregularity calculated 
on the pre-treatment study models 
(Table-1).
The sample shows that ,the major-
ity of the cases of anterior crowding 
have impacted lower wisdom tooth as 
we can see in table 2 that shows ,70 
cases have impacted wisdom tooth 
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that divided in to 18 unilateral and 
52 bilateral. 52 cases have erupted 
lower wisdom tooth and the lowest 
incidence of anterior crowding can 
be seen with agenesis of lower wis-
dom tooth only about 9.

Discusion:
Dental crowding is caused by dispar-
ity in the relationship between tooth 
size and jaw size, which results in 
imbrications and rotation of teeth. 
Three conditions which may predis-
pose dental arches crowding: exces-
sively large teeth, excessively small 
bony bases of the jaws and a com-
binations of large teeth with small 
jaws (Lakhani et al., 2011).
This study demonstrated that 
53.43% (70 out of 131) of the 
patients had anterior lower arch 
crowding with impacted lower third 
molar while 39.7 %. (52 out of 131 
had anterior arch crowding with 
erupted lower third molar. This value 
demonstrates that the impacted 3rd 
molar has effect on anterior lower 
dental arch crowding. on the other 
hand patient with agenesis of lower 
3rd molar demonstrate that lower 
dental arch crowding occur in 6.87 ( 
9 out of 131 patient)  this may mean 

that absence of molar may provide 
adequate space for remaining denti-
tion to erupt in normal way  
This finding agrees with the studies 
which confirm the relation between 
lower third molar and anterior arch 
crowding (Helm, 1970; Southard 
et al., 1991). Sheneman, 1968, Si-
dlauskas and Trakiniene, 2006 also 
found a positive correlation between 
change in space condition and for-
ward movement of the lower first 
molar. On the light of these findings, 
it seems possible that space for the 
molar is gained to some extent at the 
expense of crowding further forward 
in the arch.
Furthermore, Bergstrom and Jen-
sen demonstrated that there was 
more crowding in the quadrant with 
a third molar present than in the 
quadrant with a third molar missing 
(Bergstrom and Jensen, 1961). Vego 
conducted longitudinal study on 40 
individuals with lower third molars 
present and 25 patients with lower 
third molars congenitally absent. He 
concluded was that the erupting low-
er third molars can exert a force on 
the neighboring teeth (Vego, 1962).
Other studies, however, found no 
correlation between lower third 

molars and lower incisor crowding. 
Lindquist and Thailander removed 
the impacted molar on one side. The 
none extraction side was used as 
control. The findings after 3 years 
indicated that removable of lower 
third molars did not relieve anterior 
crowding (Lindqvist and Thilander, 
1982). Pirttiniemi and associates 
evaluated changes in the dental 
arches of adults in the third decade 
of life after the removable of all third 
molars. The study concluded that the 
extraction of an impacted third mo-
lars allows at least the second molar 
drift posteriorly and laterally, but it 
has minimal effect on the anterior 
part of the dental arch (Pirttiniemi 
et al., 1996). 
Southard measured proximal con-
tact tightness between the mandibu-
lar teeth in cases with bilaterally 
unerupted third molars. The mea-
surements were taken before and af-
ter the removal of one of the two im-
pacted third molar. They found that 
surgical removal of the lower third 
molar did not have significant effect 
on contact tightness (Southard et al., 
1991). Another study done by Nada 
M Al-Sayagh and Anass Mohammed 
concluded that the common feature 
of reduced anterior arch length in 
late lower crowded dentition leads 
to the superiority of the flat arches 
followed by the pointed from with 
reduced intercanine width (Al-Say-
agh et al., 2004)
Sumitra and Arundhati revised stud-
ies regarding the mandibular third 
molars and late mandibular arch 
crowding to find out the cause and 
effect relationship between them. 
They found that: 1- long-term stud-
ies in untreated individuals do not 
suggest evidence of a cause and 
effect relationship between third 
molars and late mandibular incisor 
crowding;  2-Asymptomact and pa-
thology–free third molars should not 
be extracted to prevent late lower 
crowding in untreated individuals 
(Sumitra et al., 2005). 
Also M Junaidand ,Wahab Kadri in 
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Table.1: Lower arch distributions according to the severity of late crowding

Table (2): The distribution of the third molar among the groups

Male Female        Total

No % No % No %

Mild irregularity 28 21.8% 25 19.2% 53 40.5%

Moderate irregularity 15 11.5% 18 13.7% 33 25.2%

Sever irregularity 11 8.4% 11 8.4% 22 16.8%

Very sever irregularity 13 9.9% 10 7.6% 23 17.6%

Male Female Total

No % No % No %

Unilateral 9 13.4 9 14.1 18 13.7

Bilateral 20 29.9 32 50 52 39.7

Total impaction 29 22.1 41 31.3 70 53.4

Erupted 35 52.2 17 26.6 52 39.7

Agensis 3 20.1 6 11 9 6.870
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2011 found that evidence of lack 
of space would be there in anterior 
segment as crowding and in pos-
terior segment as crowding and in 
posterior segment, if the arch size 
is smaller as compared to the tooth 
size. 
This study found no marked differ-
ence in the distribution between 
males and female regarding the 
severity of crowding. However, Al-
Mulla and Al-Joubori concluded that 
all mandibular skeletal dimensions 
are larger in males than females; 
hence girls might be more suscep-
tible to mandibular crowding than 
boys (Mulla and Al-Joubori, 2005). 
In addition, some increase in the jaw 
length and width is to be expected in 
teenage subjects (Viken, 1960) and 
it is not surprising to find a greater 
increase in males than females 
(Sumitra et al., 2005). Neverthe-
less, anterior arch crowding is a mul-
tifactorial phenomenon , so based on 
the above fact decision to extract 
or enucleate third molar cannot be 
taken and other factors should also 
be taken other factors should also be 
taken in to account.

Conclusions
The study shows that impacted lower 
third molar seems to play a role in 
anterior arch crowding.
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