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Localized hyperplastic lesions of the oral mucosa:
A clinico-pathological study

Sabah M SAKA*

ABSTRACT

A retrospective study of (96) cases of mucosal hyperplastic lesions of the oral
cavity was carried ' out. The distribution of the lesions in relation to the age, sex, size
and the site of origin was performed. The result shows that these lesions affect similar
age groups except denture induced hyperplasia, which affect older age group. Females
were affected more than males especially for peripheral giant cell granuloma and
denture induced hyperplasia. Fibro-epithelial polyp and fibrous epulis show smaller
size than other types of the lesions. Majority of pyogenic granuloma and peripheral
giant cell granuloma arised in the posterior part of the jaws, by contrast to other type
of the lesions which show no difference in their site of origin.
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INTRODUCTION

Localized hyperplastic lesions of the oral mucosa are common. These lesions
usually are responsive to chronic irritation. The inflammatory process and repair
occur at the same time producing a granulation tissue. On the clinical and
histopathological ground, several mucosal hyperplastic lesions can be distinguished.
However, the majority are variations of the same disease process . The colour of
these lesions varies from dark red to relatively pink resembling the colour of adjacent
mucosa. This depends on the vascularity of the lesions and the thickness of the
covering epithelium. This reflects the duration of the lesions. The early developed
lesions consist of a richly vascular mass of soft tissue, endothelial proliferation, and
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mixture of inflammatory infiltrate. Such lesions can justifiably named as pyogenic
granuloma. Another group of lesions which collectively named as fibrous
overgrowth include: fibrous epulis, fibroepithelial polyp, denture induced hyperplasia
and papillary hyperplasia of the palate. In the histology of these lesions, a core of
dense collagen fibers relatively acellular with scanty blood vessels and inflammatory
infiltrate when ulcerated ?.

A distinct mucosal hyperplastic lesion at least histologically named
peripheral giant cell granuloma, clinically this lesion resembling the foregoing
mentioned hyperplastic lesions. This study is designed to find out the distribution in
relation to age, sex, size, and site of occurrence of these lesions.

MATERIALS AND METHODS

Ninety six patients having mucosal hyperplastic lesions in the oral cavity were
studied. Patients having such lesions were collected from the files of Oral Pathology
Unit in the College of Dentistry, University of Mosul. Under local anesthesia, the
lesions were exised and sent to oral pathologist. The materials were processed and
haematoxylin and eosin stained sections were prepared. The final histopathologic
reports were issued for cases included in the study. Data from the clinical and
histopathological forms of the cases were collected. These include the age, sex, size,
site, and histological typing of the cases. The obtained data were analysed and
reported.

RESULTS

Following analysis of the data obtained from the cases, it was fo.nd that (28)
cases were pyogenic granuloma and (10) cases were of peripheral giant cell
granuloma. The remaining (58) cases were collectively named fibrous overgrowth. of
these, (16) were fibroepithelial polyp, (18) were fibrous epulis, and (24) cases were of
denture induced hyperplasia. Table (1) shows the mean age, sex, mean size, and site
of each type of the lesions. The result shows that females affected more than males
by mucosal hyperplastic lesions except for pyogenic granuloma and fibrous epulis.
This was very clear in denture induced hyperplasia and peripheral giant cell
granuloma. Of (24) cases of denture induced hyperplasia (22) patients were females.
In relation to age of the patients, it was shown that almost similar age groups are
affected except for denture induced hyperplasia which affect older age groups.
Fibroepithelial polyp and fibrous epulis show smaller mean sizes than other lesions.
The majority of pyogenic granuloma and peripheral giant cell granuloma affect the
posterior part of the jaws (upper and lower ), namely the premolar and molar areas;
whereas other lesions show no difference in their distribution in relation to the site.
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Table (1): Sex, mean age, site, and the mean size in relation to the type of the lesions

2 (Tongue)
2 8 294 2 8 - 23.4
FIBROUS OVERGROWTH:
8 (Cheek)
4 (Tongue)
8 39.0 - - 2 (Lip) 6.2
2 (Palate)
N 14 (Upper)
22 53:2 - - 10 (Lower) 20.3
12 6 304 10 8 - 9.2
56 - - = i -
DISCUSSION
Localized tumour — like lesions of the oral mucosa are common and

asymptomatic. These lesions are hyperplastic and not neoplastic. This was confirmed
by a study of series of (650) localized fibrous lesions from various parts of the oral
cavity. Following a thorough investigation, only (2) lesions were suspected to true
neoplastic of benign type .

Many terms have been applied to these lesions. This makes analysis of their
incidence difficult. In a study of (500) consecutive cases, (73%) were of fibrous type,
(17%) vascular and the remaining (10%) were of peripheral giant cell granuloma &
In this study, almost similar results were obtained. The high percentage of fibrous
lesions can be explained by their nature. Because they are asymptomatic, the patient
may take time for seeking treatment. This delay may lead changing vascular lesions,
mainly pyogenic granuloma to a fibrous type.

An attempt to relcte recurrence to the histological features of these lesions has
largely unsuccessful, and in most cases failure to identify and remove local
precipitating factors and failure to completely excise the lesions in the first instance
are the main factors . No follow — up data in relation to recurrences in this study are
available. However, one of the cases with peripheral giant cell granuloma showed
three recurrences following complete excision at four months interval. This may
indicate the high recurrence rate of such lesions. No explanation is found for the
variance in distribution of pyogenic granuloma and peripheral giant cell granuloma in
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relation to the site. Probably forces of mastication applied on the posterior site may
enhance proliferation of a chronically tissues in the area. Fibrous epulis and
fibroepithelial polyps may developed from pyogenic granuloma when left untreated.
Shrinking due to fibrous tissue formation may explain the smaller mean sizes of
fibrous lesions by contrast with other mucosal hyperplastic lesions.

In conclusions, oral mucosal hyperplastic lesions are common and females
affected more than males. Fibrous lesions are smaller in size than vascular type and
majority of pyogenic granuloma and peripheral giant cell granuloma located at
premolars and molars areas, and denture induced hyperplasia markedly affect older
age groups than other lesions.

REFERENCES

1.Soams JV, Southam JC. Oral Pathology. Oxford University Press, Oxford Medical
Publications. 1985.

2.Shafer WG, Hine MK, Levy BM. A Textbook of Oral Pathology. W.B. Saunders
Company. 1983. <

3.Burker DS, Lucus RB. Localized fibrous overgrowths of the oral mucosa. Brit.J
Oral Surg. 1967, 5: 86-90.

4.Lee KW. The fibrous epulis and related lesions. Periodontol. 1968: 6: 22-292.

S.Buchner A, Calderson S, Ramon Y. Localized hyperplastic lesions of the gingiva: a
clinico-pathological study of 302 lesions. .J Periodontol. 1977; 48: 101-104.

116



Al-Rafidain D J Skeletal dental base relationships... . No.2, 2001

Skeletal dental base and dentoalveolar relationships

in Iraqi adults (lateral cephalometric study)

Fadhil Y JASIM*
Nada M AI-SAYAGH**

ABSTRACT

The purpose of this study is to develop cephalometric dental and skeletal
dental base standards for the Iragi adults in Mosul City. Lateral cephalometric
radiographs were traced for 60 Iraqi adults (30 males and 30 females). All showed
class I normal occlusion and age range was 18 to 25 years. Eleven cephalometric
measurements (5 angular and 6 linear dentoskeletal measurements) were determined.
Statistical analysis was performed to obtain the meass and standard deviations. The
comparison between Iraqi males and females indicated that the males had
significantly longer maxillary and mandibular length than the females while the lower
incisor was more proclined in female. Comparison of Iraqi sample with other
population showed that both Iraqi sexes had significantly more protrusive maxilla and
mandible than other population.

Key Words: Lateral cephalometric, dentoalveolar relationship, skeletal dental base.
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INTRODUCTION

Cephalometric standards for one ethnic group did not necessarily apply to
other ethnic groups and the differences in the dentofacial relationships of various
ethnic groups have been observed.

Fonesca and Klein ’ studied a sample of 40 black women, aged 20 to 30

years, with angle class I occlusion, good health and no obvious facial deformities.
They found that the maxilla and mandible had greater skeletal prognathism, greater
upper and lower incisor height, and the lip protrusion were greater in black than in
white women.

Jacobson® did a comprehensive study on the craniofacial skeletal pattern of
southAfrica blacks. After analysing lateral cephalograms, he found no significant
differences, in relation to whites, in the anterior extremity of the Maxilla or Mandible.
Also discovered that the ANB angle of the blacks was significantly larger. The
mandibular plane to SN was steeper in the blacks. He reported no significant
difference in the ANS to Menton distance. In addition, he compared his norms to the
Established American blacks norms and found similar measurements. He attributed
the minor differences to the fact that the American,black is mainly a mixture of
African black, West European Caucasian, and Mongoloid (American Indian), as
described by Hershovitz®,

Connor and Moshiri compared a sample of 50 blacks adults with a sample of
50 white adults, both groups having Angle class I occlusion. They found greater
maxillary and Mandibular Skeletal prognathism, anterior dental height, and lower
incisors proclination in blacks than in whites.

Compared with Caucasians, the Koreans have a similar skeletal patter, slightly
larger facial convexity, a more protrusive and labially inclined maxillary and
mandibular incisors and a larger ratio of lower molar height / lower incisor height.®

On comparing the white Brazilian adult sample with the North American
Standards, statistically significant differences were found for Go-Gn/SN and SND
angles, and statistically greater values of 1/NA (mm), 1/NB (mm) and 1/NA
(degrees). ©

Swierenga ef al.” studied 48 Mexican-American adults (23 men, 25 women)
aged 18 to 50 years. Selection criteria were with class I occlusion, minor or no
crowding, good facial balance, no significant medical history or history of facial
trauma, no previous orthodontic treatment or maxillofacial surgery, parents, and grand
parent were born in Mexico. They compared their sample with black and white
American, and significant racial and sexual differences were found in skeletal
measurements (SNA, ANB, Pog-N 1, Co-A, Co-Gn, ANS-Me, Mp-FH, Mp-SN), and
dental measurements (U1-A 1, L1-APog, UI-L1, 1MPA).

Miyajima ez al.” compared 54 Japanese adults (26 men and 28 women) with a
sample of 125 adults (44 men and 81 women) of European-American ancestry who
were selected on the basis of having normal occlusion and well-balanced faces. The
Japanese sample in general was smaller in anteroposterior facial dimensions and
proportionally larger in vertical facial dimensions and the facial axis angle was more
vertical in Japanese subjects, indicating a more downward direction of facial
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development. On average, the Japanese sample were more dental protrusive, with a
more acute nasolabial angle and a greater tendency toward bilabial protrusion.

Although cephalometric studies have been done for Iraqgi children and
adolescence, “'" Very little has been studied on adults, % ¥

The purpose of the study is to establish cephalometric standards for skeletal
dental base and dento-alveolar relationships for Iraqi adults in Mosul City.

MATERIALS AND METHODS

The Sample

Subjects included in this study were selected from Iraqi adults, 30 males and
30 females, in Mosul University with 18-25 years of age. They have full set of
permanent teeth in both jaws (excluded third molar), a bilateral class I molar and
canine relationships which are based on angle classification with normal overbite and
overjet ranging from 2-4 mm, with no apparent dental discrepancy. These subjects
had harmonious facial features, had not under gone orthodontic treatment or
maxillofacial surgery or extensive restorative dentistry, no significant medical history
of facial trauma.

A lateral cephalogram was taken for each subject under rigidly standardised
condition using S.S. white cephalometric machine with a wehmer cephalostate

(Model W-105A). The tracing procedure was done according to Jacobson and
Caufield"?.,

Cephalometric Landmarks

Figure 1 shows the followin% landmarks used in this study which were located
according to Steiner, !* Chaconas,'® Swuerenga ef al.” and Houston et al."”.

Sella turcica (S): centre of the bony cryp occupied by the hypophysis cerbri or the
hypophyseal gland.

Nasion (N): Intersection of the frontonasal suture with the internasal suture in the
midsagittal plane.

Orbitale (Or): lowest point on the inferior bony margin of the orbit, the point used is
halfway between the right and left orbitale.

Point A (A): Most posterior mid line point in the anterior concavity of the maxilla
between the anterior nasal spine and the crest of the maxillary alveolar process.

Point B (B): Most posterior mid line point in the concavity of the incisive fossa of the
anterior of the mandibular symptoms between the crest of the alveolar process and the
symphysis. ;

Pogonion (Pog): Most prominent point on the anterior aspect of the symphysis of the
mandible.

Porion (Po) (anatomic porion): most superior point of the bony external auditary
meatus. If two can be seen the point used in halfway between the right and left
portion. ;
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Condylion (Co): Most posterior superior point on the outline of the mandibular
condyle. The point used is halfway between the right and left image.

Gnathion (Gn): Most outward and everted point on the symphysis of the mandible.
Point D (D): A point at the centre of the cross section of the body of the symphysis.

Prosthion (Pr.): The intersection of the alveolar crest and the outline of the most
prominent maxillary incisor.

Infradentale (Id): The intersection of the alveolar crest and the outline of the most
prominent mandibular incisor.

Incision superius (Is): The tip of the crown of the most prominent upper incisor.

Incision inferius (II): The tip of the crown of the most prominent lower incisor.

Cephalometric Measurements

From the various landmarks described 7 skeletal variables (3 angular and 4
linear measurements) as shown in Figure (2) and 4 dental variables (2 angular and 2
linear measurements), as shown in Figure (3), were recorded to the nearest 0.5 (degree
or millimetre).

Skeletal Measurements

Nasion perpendicular constructed from a line drawn perpendicular to Frankfort
horizontal plane through nasion, and extending below the image of the mandible.

Linear Measurements

- A point to nasion perpendicular (A-NL): Distance between A point and the
nasion perpendicular line measured perpendicular to the nasion perpendicular
line.

Pogonion to nasiobn perpendicular (Pog-N): Distance between A pogonion and
nasion perpendicular line measured perpendicular to the nasion perpendicular
line.

- Condylion to A point (Co-A): Effective mid-face length measurement is made
on a line drawn from condylion to A-point.

- Condylion to gnathion (Co-Gn): Effective mandibular length: measured is made
on a line drawn between condylion and gnathion.

Angular Measurements

- SND: As an assessment of the position of the mandible in its anteroposterior
relationship to the rest of the skull.

- S.N.Pr.: Anteroposterior position of alveolar part of premaxilla.
- S.N.Id: Anteroposterior position of alveolar part of mandible.
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Dental Measurements
Linear Measurements

- Upper incisor to NA (U1-NA): This measurement indicates the anteroposterior
distance of the incisal edge of the upper central incisor to NA line.

- Lower incisor to NB (L1-NB): This measurements gives an indication of the
anteroposterior distance of the lower central incisor with reference to (NB) line.

Angular Measurements

- Upper incisor to NA (U1/NA angle): This angle indicates the inclination of the
upper central incisor.

- Lower incisor to NB (L1/NB angle): This angle indicates the inclination of the
lower central incisor.

Calibration Procedure

Intra-examiner calibration was done by repeating the entire tracing procedure
and measurements of 10 radiographs by the same operator after one month. Inter-
examiner calibration was carried out by repeating all tracing procedure and
measurements for all 10 radiographs by another well trained orthodontist The results
showed that no significant differences were found at level of p< 0.05. It was
concluded that our calibration procedure is reproducible and can be relied on in our
forthcoming procedures.

Analysis of the Data

The data analysed by using SPSS program, which included mean standard
deviation, minimum and maximum values were computed for each variable. Using t-
test made statistical comparison of the Iraqi males and females.

F-values were calculated and if significant at F <0.05. Duncan Multiple
range test was performed to compare the Iraqi adult sample with the other population
samples.

RESULTS

Table (1) contains the Iragi adults finding for this study including mean,
standard deviation, minimum and maximum values for skeletal and dental variables of
males, females and total sample. Table (2) contains the comparison data between the
Iraqi male and female group.

121



Al-Rafidain D J Skeletal dental base relationships... . e No.2, 2001

Table (1): Descriptive statistics of Iraqi adult skeletal and dental variables,

339 | -7.00 | 10.50 -3.00 [ 9.00 | 352 [3.37 | -7.00 10.50
6.66 | -14.00 | 17.00 | 1.17 | 6.88 -13.00 [ 14.00 | 2.06 |6.77 |-14.00 17.00
442 | 90.00 |107.00 | 92.78 | 4.75 | 83.00 103.00 | 95.89 | 5.52 | 82.00 | 107.00
7.81 | 109.00 [147.00 (122.31 | 6.06 |1 12.00 {136.00 (126.72 | 8.24 [109.00 147.00
8.85 | 70.00 | 89.00 | 77.45 | 2.68 73.50 | 83.50 | 77.77 | 3.30 | 70.00 89.00
4.16 | 77.00 | 95.50 | 86.12 | 2.89 80.50 | 93.50 | 85.64 | 3.58 | 77.00 95.50
408 | 7400 | 93.50 | 82.28 | 2.89 76.50 | 89.00 | 82.28 | 3.51 | 74.00 93.50
5.00 | 14.00 | 32.00 | 22.28 | 6.23 5.50 [ 37.00 | 22.97 | 5.64 | 5.50 37.00
449 | 17.00 | 37.00 | 27.70 | 5.12 19.00 | 38.00 | 26.28 | 4.99 | 17.00 38.00
2.25 -1.00 850 | 3.76 | 2.68 -l.pO 10.00 | 4.11 | 248 | -1.00 | 10.00

2.10 3.00 9.00 5.67 [2.55] 1.50 | 10.00 50 [2:32] 1.50 10.00
** Female (n = 30), mm = millimeters, (°) Degree

o

Table (2): Comparison of dentoskeletal variables between Iraqi male and female-groups.

3.40 3.39 3.64 3.40 -2.03 1.55 -0.271 N.S.
295 6.66 117 6.88 -1.79 5.34 0.999 N.S.
99.00 4.42 92.78 4.75 3.81 8.64 5.16 S.
131.14 7.81 122.31 6.06 5.15 12.51 4.80 S.
78.09 8.85 77.45 2.68 -1.11 2.38 0.733 N.S.
85.16 4.16 86.12 2.89 -2.85 0.92 -1.02 NS
82.28 4.08 82.28 2.89 -1.86 1.86 0.000 N.S.
23.66 5.00 22.28 6.23 -1.59 435 0.930 N.S.
24.84 4.49 27.70 5.12 -3.39 -0.33 -2.26 S.
4.45 2.25 3.76 2.68 -0.63 1.98 1.03 N.S.
5.32 2.10 5.67 2.55 -1.57 0.89 -0.562 N.S.
N.S.= Non significant S = Significant at p < 0.05

Table (3) shows the Iraqi adult male dento-skeletal values compared with
dento-skeletal values of other population males.
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Table (4) illustrates the dentoskeletal values of Iraqi female compared with
dentoskeletal values of other population females.

Table (4); Comparison of dento-skeletal variables of the Iraqi females with the other populations.

Means with same letters horizontally indicates no significant difference.
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DISCUSSION

Generally, the comparison for the mean values of the skeletal and dental
variables including angular and linear measurements between male and female groups
are presented in Table IT and the results of this study have been compared with other
adult populations as illustrated in Table III and IV reflect the differences in the mean
values which could be attributed to the effect of ethnic variation.

Sex Differences within Iraqi Populations

Comparisons beiween the Iraqi males and females indicated that the males
are significantly greater than Iraqi females in two linear skeletal measurements (Co-A,
Co-Gn). This is to be expected since males are in general larger than females. This
findings support the findings of McNamara'® for adult European American and
Miyajima et al.® for Japanese adults, in addition to the finding of Connor and Moshiri*
for the mandibular length (Co-Gn) between the white males and females and in
contrast to Shalhoub ef al.'*who found no significant differences in the maxillary and
mandibular length between Saudi males and females.

~
No significant difference in the position of point A and pogonion relative to
the nasion perpendicular. It is noted worthy that MacNamara'® for European
American, Swierenga ef al. 7 in their study for Mexican-American adult and Miyajima
et al®® for Japanese adults found similar findings. In addition there is no significant
difference in the chin })osition (SND) between Iraqi males and females. This is in
accordance to El-Faituri”’ for Libyan population.

Concerning the dental variables, the lower incisor was more protrusive in
female than in male. This may be attributed to compensatory mechanism for retruded
mandible in the female to appear in the more natural appearance.

No significant differences were observed in the other dental variables.

Comparison of Iraqi Males with the Males of Other Populations

Skeletal Measurements

The maxillary and mandibular protrusion of Iragi males was significantly
greater than that for Japanese, European-American, North American White, Mexican
and Libyan.

The maxillary and mandibular lengths (Co-A, Co-Gn) for Iraqi males were
significantly longer than that of North American White, Saudi and Japanese. On the
other hand, the Co-A and Co-Gn were similar and not statistically significant as
compared with that of the European-American and Mexican.

No significant difference was seen in the chin position (SND) for the Iraqi
males than that of the Libyan and Korean population.

For the anterposterior position of maxillary and mandibular alveolar ridge
(S.N.Pr and S.N.Id), there is no data available in the literatures to compare with other
population.
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Dental Measurements

The angulation of upper incisor (U1/NA) for Iraqi males was significantly
greater than that of Caucasoid and South African Negro and significantly smaller than
that of Black and Sioux. This parameter showed close similarity with those of Libyan,
Korean and Koshinahua.

The angulation of lower incisor (L1/NB) of Iraqi males showed similarity
with those of Libyan and Caucasoid but measured significantly smaller than those of
Korean, Black, Sioux, Coshinahua and South African Negro. While this measurement
was greater for Iraqi male than that of white.

The upper incisor prominence from NA line (U1-NA) for Iraqi males
exhibited most similarity to that of Libyan, Black. White, Sioux, and Caucasoid
although this measurement of Iraqi male was significantly more protruded than
Coshinahua and less protruded than Korean and South African Negro.

The position of lower incisor relative to NB line (L1-NB) of Iraqi male
showed a close similarity and no significant difference with those of Libyan, white
and Caucasoid, whilst the Iraqi male showed a significantly smaller valug, of (L1-NB)
than that of Korean, Black, Sioux, Coshinahua and South African.

Comparison of the Iraqi Females with the Females of Other Populations
Skeletal Measurements

The greatest skeletal differences between the Iraqi females and the females of
other population (North American white, European American, Libyan, Mexican and
Japanese) were seen in the maxillary and mandibular protrusion. the Iraqi female
showed no significant difference in the chin position (SND) in relation to the Libyan
and Korean population.

The mid-facial length (Co-A) of Iraqi female was significantly greater than
that of the European American and Mexican. Iraqi female has larger mid facial length
than that of Japanese, North American white and Saudi.

There is no significant difference in the mandibular length (Co-Gn) for the
Iraqi female with the Japanese and North American white but shows greater
mandibular length than in Saudi.

Dental Measurements

No significant cifference were observed in the relationship of the maxillary
and mandibular incisor, to the NA and NB line respectively, between the Iraqi and the
Libyan females. The Iraqi female had a larger maxillary incisor angulation than in
South African Negro.

The Iraqi female had no significant difference in the upper incisor angulation
to that of Caucasoid. In addition there is no significant difference to the Caucasian
while a smaller maxillary incisor angulation than in American Negro.

The Iraqi female exhibited no significant difference in the mandibular
incisors angulation as compared with the Korean and had a mcre proclined
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mandibular incisor than that of Caucasian and Caucasoid. In addition the Iraqi female
has a more retroclined mandibular incisor than that of American Negro.

Similar finding were observed for the maxillary and mandibular incisor
position (U1-NA, L1-NB) for the Iraqi female when compared with the Libyan and
Caucasoid and a more retruded maxillary and mandibular incisor for the Iraqi female
than that of South African Negro and American Negro. But the Iraqi female had no
significant difference in the lower incisor position (L1-NB) to that of Korean
population.

The results of this study squort the findings of other investigators (Cotton ef
al.®”: Kowalski et al.””; Fonesca; Jacobson®: Connor and Moshiri‘”; Shalhoub ez
al’?; Park et al”; El-Faituri®®,; Swierenga ef al.”’; Miyajima et al.” who noticed
the variation of the skeletal and dental Morphology in different ethnic groups. All
these investigators stated that normal measurements of one group should not be
considered normal for other racial groups. Different racial groups must be treated
according to their own individual characteristics.

CONCLUSIONS ,

- Standards for (11) skeletal dental base and dentoalveolar measurements for adult
Iragi population in Mosul City were established. These cephalometric
measurements would provide a base line aid for the

- Diagnosis, treatment planning and prognosis of orthodontic and orthognathic
surgery.

Comparison of the Iraqi males and females showed that the males were significantly
larger than the females in the maxillary and mandibular length, whereas the lower
incisor (L1/NB) was significantly more protrusive in female. The other skeletal and
dental measurements showed no significant difference between the two sexes.

- Differences were observed in the dentoskeletal measurements between the Iraqi
adult sample in Mosul City and other population and the greatest dentoskeletal
differences were seen that both Iraqi sexes had more protrusive maxilla and
mandible than other population samples.
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