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 الخالصة

معرفة كمية تواجد ًذا الفارق يف عيوة البحث. كذلك أجياد طريقي بسيطي الحتسابي، مما يعطي فرزًا تشخيصياً، وأسلوبًا عالجيًا حلالة  هتدف الدراسة اىل:األهداف
شخصاً ذوي تطابق فكي  1ٔٔ يف عيوي مكوهي من وجود ًذا الفارق يستفىت :العمل قائطر و المواد  .التطابق الفكي من الووع الثاين حبسب تواجد الفارق او عدمي

لعمل قياسات  (قياسية كمجموعة) شخصاً ذوي تطابق طبيعي 0ٓ رلموعة، وِأضافة  ُكلّ  ِمنْ  بشكل عشوائي شخصاً  0ٓالقسم األول. مت أهتقاء –من الووع الثاين 
َرحَّلِ  الفّكي للفك   الرتاجع إنالوتائج  أظهرت: النتائج .الرأسيةالقوالب واألشعات 

ُ
الرتاجع  ًذا بيوما وظيفي، فّكي تراجع كانَ  الطبيعِي، احلجمِ  ِمنْ  خلفي بشكل ادل

ُمأِكدةً بأن  ،فكي من الووع الثاين التطابق ال معاجلةِ  لتخطيط ُشّددتْ  الوتائجِ  ًذى صلة: االستنتاجات .تشرحيي فّكي تراجع كانَ  صرر،ِمْن احلجِم ادل َفكّ  سببي عودما
 .اذليكليةِ  القواعدِ  بني اخللفي-للتعديِل األمامي اً اضافي مؤشرا ُُيثلُ  اإلهطباقيةِ  لألمناطِ  ادلستعرضِ  ادلكّونِ  ىعلالسيطرى 

ABSTRACT 
Aims: to detect the prevalence of PTID among our Class II sample and to establish a simple method to 

assess it, providing a diagnostic and therapeutic guidance for the Class II malocclusion treatment. Ma-

terials and methodes: The existence of (PTID) was investigated among 114 Class II div.I adults. Ran-

domly selected 30 subjects from each group, adding 30 Class I subjects (as a control group) for cast and 

Cephalometric measurements. Resultes: Mandibular retrusion with posteriorly displaced mandible of 

normal size, was of functional mandibular retrusion, while this retrusion when caused by micrognathic 

mandible, was of anatomic mandibular retrusion. Conclusions: The relevance of these findings was 

stressed for the treatment planning of Class II subjects, confirming that controlling the transverse com-

ponent of the occlusal patterns represent an additional input signal for the anteroposterior adjustment 

between the skeletal bases.   
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INTRODUCTION 

Class II is a frequent type of malocclu-

sion which could be presented as maxil-

lary protrusion, mandibular retrusion or 

combinations. In all Class II subjects, the 

maxillary- mandibular positioning on the 

sagittal plane can be described as a distal 

relationship of the mandible to the maxil-

la.
(1)

 As the normal dental arch has smaller 

anterior than posterior transverse dimen-

sions, the distal relationship of the mandi-

ble to the maxilla of Class II may show 

hypothetically anterior and posterior gaps 

between maxillary and mandibular arches 

which must effect directly the mastication. 

This condition is not really existed due to 

the natural harmonization between the in 

and out oro-facial muscular forces and 

dental arches compensation takes place,
(2)

 

meaning that when examining each arch 

alone in those with Class II malocclusion 

often shows a transverse discrepancy be-

tween upper and lower dental arches, gen-

erally attributed to a reduction in maxillary 

width. The constriction of the upper arch 

can be interpreted as transverse compensa-

tion to mandibular retropositioning.
(3)

 

Such constriction of the upper arch trans-

verse dimension required to be diagnosed 

whenever mandibular advancement is 

planned during treatment.
(4,5)

 

 According to some recent studies, 

there is a controversy about the existence, 

the amount and the location of this con-

striction, but in general, treating subjects 

with Class II need to restore the amount of 

narrowing in the maxillary arch, when 

found, and this must be stressed for the 

treatment planning.
(6,7)

  It must be detected 

especially for those who need to be treated 

with functional appliances this can give 

better results and less relapse.
(8,9) 

The pref-

erable type of functional appliance in this 

situation is that which free the transverse 

dimension to be restored, as the functional 
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regulator ("Frankel" functional appli-

ance).
(10,11)

 

AIMS 

The aims of this study were:  

1. To classify Class II malocclusions ac-

cording to the presence or absence of 

(PTID), defining a simple method for 

the (PTID) assessment. 

2.  Comparing the "with" and "without" 

(PTID) Class II groups between each 

others and with Class I group for: 

a. Absolute intermolar width measure-

ments; to provide a diagnostic and 

therapeutic guidance in the early ap-

proach of Class II malocclusion 

treatment.  

b. Cephalometric angular and linear 

measurements; for craniofacial as-

sessment.  

MATERIALS AND METHODS 

The sample used in this study was 

from the patients who attended Al-

Dawoodi health center for dental care in 

Baghdad/Al-karkh. From their clinical 

examination and the diagnostic routine 

Cephalometric x-ray, 114 subjects (43 

males-71 female) of 17-25 years (mean 

age 21.15 ± 1.92 years) who classified as 

Class II div.I according to the following 

criteria: on centric occlusion the subjects 

showed clinically bilateral Class II 1st 

permanent molar relationship (Angle clas-

sification) and bilateral Class II canine 

relationship, while cephalometriclly they 

had mandibular retrusion and protruded 

maxillary incisors, with no maxillary 

prognathisim (normal SNA and increased 

ANB angles).  

Another 30 Class I subjects (15 males-

15 female) of the same age group were 

selected from the patients' escorts and 

companies, having the criteria of normal 

occlusion,
(6,11) 

used as a control group in 

this study. 

The whole sample including the con-

trol group subjects had upper and lower 

full permanent dentition with or without 

the 3rd molar eruption, with no mesial ro-

tation of the 1st permanent molars.  Im-

pressions for upper and lower dental casts 

were taken.  

Based on Moorrees criteria,
(12) 

meas-

urements carried out on dental casts by 

dial vernier calipers to the nearest 0.01 

mm, as the following: 

(1)  Maxillary intermolar width; the dis-

tance between the central fossae of 

the right and the left maxillary molars. 

(2)  Mandibular intermolar width; the dis-

tance between the tips of the dis-

tobuccal cusps of the right and the left 

mandibular molars. 

(3)  PTID; is the deference between the 

1st and 2nd measurements (Figure 1).

 
In class I molar relationship, the dis-

tobuccal cusp of the 1st mandibular molar 

occludes in the central fossa of the 1st 

maxillary molar, consequently in class I 

subjects, maxillary and mandibular inter-

molar widths are equal and (PTID) is zero; 

while in class II subjects, a negative sign 

indicates narrower maxillary than mandib-

ular arch width (Figure1).  

This method of measurement was ad-

vocated by some researchers as they deal 

with class II cases.
(2-5)

 

The 114 class II subjects of the sample 

were separated into two groups according 

to the existence of (PTID), (Table 1) iden-

tifying its prevalence in the sample. 

Figure (1): Measurements on maxillary and man-

dibular dental casts of Class II div I with PTID:As 

maxillary and mandibular intermolar width; PTID 

is calculated as the difference between them (-5 

mm) 
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Table (1): The Class II sample "cast analysis" due to presence or absence of PTID. 

Sex with PTID without PTID Total 

♂ 19 24 43 

♀ 27 44 71 

Total 46 68 114 

 

Selection of 30 subjects randomly 

from each group of with and without PTID 

as (Group 1) and (Group 2) respectively, 

in addition to the 30 Class I subjects of the 

control group, having cast and cephalo-

metric measurements. The three groups of 

the sample were with equal genders (15♂ -

15♀) and at the same age group. 

 Fixing the group number and made it 

with equal genders for each group, was 

going on with the limited number of the 

available control group. Matching the 

three groups in number, sex and age aims 

to have easer statistics, clearer differences 

and more obvious PTID results. 

The standardized lateral cephalograms 

of the sample (n=90) were taken with the 

same x-ray device and by the same techni-

cian. They were subjected to angular and 

linear measurements, for the relation of the 

basal bones of the jaws with the cranial 

base.The Cephalometric measurements 

(Figure 2) were: 

 Anterposterior relationships: 

Maxillary sagittal position: SNA angle. 

Mandibular sagittal position: SNB angle. 

Maxillo-mandibular sagittal discrepancy: 

ANB angle. 

Antero-posterior position of the glenoid 

fossa: N-S-TM angle. 

Vertical relationships: 

Maxillary inclination relative to the cranial 

base: NL/NSL angle 

Mandibular inclination relative to the cra-

nial base: ML/NSL angle 

Maxillo-mandibular vertical relationship: : 

NL/ML angle 

Gonial angle:Ar-Go-Me angle 

 Mandibular dimensions: 

Length of the mandibular body: Go-Pg 

Length of the mandibular ramus: Co- Go 

Total mandibular length: Co-Pg 

 Definitions for the points and planes 

are those given by Bjork,
(13) 

Riolo et al.
(14)

 

and Harvold.
(15)

 

 

Figure (2): Cephalometric land marks and planes. 

 

Statistical analysis:  One way analysis 

of variance was carried out for the inde-

pendent samples (p<0.05), also the statisti-

cal significance of intergroup difference 

was assessed (p<0.01). Method error: 

Method error for dental casts and cepha-

lometric measurements were assessed on 

30 subjects randomly selected from the 

study sample; for which cast and tracing 

measurements were repeated by the same 

investigator to test the reliability of the 

method. Measurement errors were deter-

mined using the Dahlberg's formula:
(16)

 

 √ (∑D2/2N) 
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Where D is the difference between 

each of the two re-measured values, and N 

is the number of the sample which were 

double measured (N=30).  Method error 

for the cast arch width measurements was 

0.16 mm, for the cephalometric angular 

measurements ranged from 0.43˚ to 0.88˚, 

and for cephalometric linear measure-

ments was from 0.77 to 0.87 mm. 

RESULTS 
 Descriptive statistics for the three 

groups (Class II Group 1, Class II Group 

2, and Class I control group) were shown 

in (Table 2-a) for the cast measurements 

and in (Table 2-b) for the lateral cephalo-

metric measurements. 

  

Table (2-a): Descriptive statistics of dental cast measurements for Class II Groups and the Class I 

Group. 
 Measurements Class II  (Group 1) Class II  (Group 2) Class I  (Control 

Group) 
 Mean SD SE Me-

dian 

Mea

n 

SD SE Me-

dian 

Mea

n 

SD SE Me-

dian 

D
en

ta
l 

ca
st

 Max. intermolar 

width 

43.1 2.72 0.49 43.3 46.9 2.95 0.53 46.5 46.96 2.32 0.42 47.15 

Mand. intermo-

lar width 

46.49 2.5 0.45 46.2 46.85 2.97 0.54 46.5 46.93 2.33 0.42 47.1 

PTID -3.34 1.79 0.32 -2.95 0.04 0.09 0.01 0 0.03 0.09 0.01 0 

 
 
 

Table (2-b): Descriptive statistics for Class II Group 1, Class II Group 2, and Class I Group  

for the angular and linear lateral cephalometric measurements. 
 Measurements Class II (Group 1) Class II (Group 2) Class I (Control Group) 
  Mean SD SE Median Mean SD SE Median Mean SD SE Median 

C
ep

h
a
lo

m
et

ri
c 

SNA             (degrees) 79.15 2.92 0.53 78.5 80.03 3.75 0.68 80.5 79.98 3.44 0.62 80.25 

SNB             (degrees) 73.63 2.6 0.47 73.5 73.86 3.32 0.6 74 76.88 3.21 0.58 77.25 

ANB             (degrees) 5.55 1.51 0.27 5 6.17 2.27 0.41 6.5 3.1 0.87 0.15 3 

NSTM          (degrees) 129.98 3.25 0.59 130.75 130.6 3.34 0.61 131 129.7 3.66 0.66 130 

ML/ NSL      (degrees) 32.31 6.42 1.17 31.75 32.9 5.65 1.03 32 33.78 4.94 0.9 32.75 

NL/ NSL      (degrees) 7.68 2.17 0.39 75 8.1 2.23 0.04 8 7.96 3.37 0.61 8 

NL/ ML        (degrees) 24.63 6.46 1.17 24 24.8 5.48 1 24 25.85 4.2 0.76 26 

Ar-Go-Me    (degrees) 121.98 6.87 1.25 123 120.4 5.17 0.94 120 123.63 6.53 1.19 124 

Go-Pg         (mm) 81.66 4.65 0.84 81.25 76.4 4.45 0.81 76 82.4 5.88 1.07 82.25 

Co-Go        (mm) 61.96 6.41 1.17 61.25 55.16 4.32 0.79 55 62.6 4.67 0.85 61 

Co-Pg        (mm) 112.83 5.56 1.01 111.5 108.73 5 0.91 108 114.6 5.89 1.07 113.5 

 

 

 

Dental cast measurements:  

Maxillary intermolar width was signifi-

cantly narrower in (Class II Group 1) 

when compared to the other two groups, 

where as no significant differences were 

assessed between (Class II Group 2, and 

Class I control group), while for mandibu-

lar intermolar width, no significant differ-

ences were assessed between the three 

groups. The average value for (PTID) in 

Class II group1 (Table 2-a) was -3.34 mm 

(minimum -2.2 mm, maximum -5.4 mm). 

Student`s t-Test determined the signif-

icance of the upper and lower inter 1st mo-

lar dimensions between Class I and the 

Class II groups, for both genders (Table 

3&4). 
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Table (3):   Statistical comparison (Student`s t-Test) for the inter 1st molar dimensions of the 

upper and lower dental arch between Class I and the Class II groups for both genders. 

  

Class I (Control 

Group) 

Class II  

(Group1&2) 
 

Dimension Sex Mean SD Mean SD T 

Upper inter 1st  mo-

lar 

Male   (n=15) 49.21 3.58 45.77 2.53 ** 

Female(n=15) 45.24 2.81 43.45 2.09 ** 

Lower inter 1st  mo-

lar 

Male   (n=15) 48.91 2.81 46.25 2.03 * 

Female(n=15) 45.12 2.58 44.97 2.21 * 
 *  Significant at 5%; **  Significant at 1% 

 

 

Table (4):  Statistical comparison (Student`s t-test) for the inter 1st dimensions of the upper 

and lower dental arch between both genders for class I and Class II groups. 

  Male (n=15) Female (n=15)  

 Dimension Mean SD Mean SD T 

Class I 

Control 

Group 

upper inter 1st molar 49.21 3.58 45.24 2.81 * 

lower inter 1st molar 48.91 2.81 45.12 2.58 * 

Class II 

Group1&2 

upper inter 1st molar 45.77 2.53 43.45 2.09 ** 

lower inter 1st molar 46.25 2.33 44.97 2.81 NS 
NS: not significant; *  Significant at 5%; **  Significant at 1% 

 

There was significant difference (Ta-

ble 3) between "Class I" and the "Class II 

groups" for the different genders in the 

upper arch (significant, P < .05), while in 

the lower arch they were significant at (P 

< .01). Table 4 reveals that "Class I" upper 

and lower inter 1st molar dimensions 

showed significant difference between 

both genders (significant, P < .05), while 

in "Class II groups" the upper arch showed 

significant difference between the genders 

(significant, P < .05), and the lower arch 

showed no gender difference (nonsignifi-

cant , P < .05). 

Cephalometric measurements 

Table 2-b reveals no mention differ-

ences for the sagittal position of the maxil-

la (SNA angle) existed between the three 

groups (basal criteria of the sample selec-

tion). The mandible was retruded in "Class 

II groups" (greater ANB angle) when 

compared with the "Class I" control group, 

whereas very small differences for the 

SNB were recorded between the "Class II 

group 1 (mean 81.66)" and "Class II group 

2 (mean 81.25)" groups . 

  Very small differences among the 

three groups were recorded for the posi-

tion of the glenoid fossa (NSTM 129.98˚, 

130.75˚, 129.7˚ for Class II (group1),Class 

II (group 2) and Class I (Control group) 

respectively), also for any of the meas-

urements of the vertical skeletal relation-

ship.  Mandibular body length and total 

mandibular length recorded  smaller val-

ues in "Class II group 1" when compared 

to the other two groups, while no great 

differences for the length of mandibular 

ramus (Co-Go) were found between the 

three groups. 

 

DISCUSSION 
Clinical examination of 114 Class II 

subjects with mandibular retrusion re-

vealed the existence of transverse discrep-

ancy between dental arches in some of 

these cases as shown in (Table 1). This 

method of measurements was advocated 

by some researchers as they deal with 

class II cases
(2-5) 

It is also going on with 

Staley et al.
(17) 

who extensively assessed 

the transverse maxillary deficiency and 

posterior cross bite tendency in an adult 

Class II sample when compared with Class 

I adult sample  

Prior investigations for the transverse 

dimensions for the dental arches in Class 

II malocclusion have pointed out a reduc-

tion in maxillary arch width (Table 2-a) 

and a tendency to posterior crossbite in an 

adult Class II sample.
(6-11) 

The problem 

seems to be more involved during child-
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hood and adolescence as the longitudinal 

study which is carried out by Frohlich
(3)

 

and by Moorrees.
(12)

 

 The current study can identify two 

subgroups for Class II division I malocclu-

sion, which are "with" and "without" 

(PTID) groups and the results led us to 

analyze the skeletal features of each of 

these two Class II groups.   

Generally different genders have sig-

nificant differences for the posterior trans-

verse dimensions of the dental arches in 

Class I and II groups (Table 3). The non-

significant difference of the lower dental 

arches in Class II groups between males 

and females could be something found in 

the sample of this study (Table 4) which is 

not going on with Petrovic et al.studies.
(18, 

19)
 

The comparison between both Class II 

groups and Class I control group (Table 2-

b) reveals no significant differences for the 

sagittal position of the maxilla. Moreover, 

the mandibular intermolar width was not 

significantly different among the three 

groups, that is because there is difference 

but not significant between mandibular 

intermolar widths of both Class II groups. 

The analysis of mandibular dimensions 

showed significantly smaller body length 

and total mandibular length in Class II 

Group 1 when compared to the other two 

groups, while the three groups were ho-

mogeneous as to antero-posterior position 

of the glenoid fossa and the vertical rela-

tionships (no significant differences for the 

length of mandibular ramus were found 

between the three groups).These results 

were going on with the results of many 

previous studies.
(5-9)

 

Staley et al.
(17) 

hypothesized that max-

illary posterior teeth in subjects with class 

II div I malocclusions tend to incline pala-

tally -with age- to compensate for the in-

creased "buccal overjet" and the compen-

satory perioral muscle activity. According 

to this, one could speculate that an un-

treated class II malocclusion without PTID 

in the mixed dentition can result in a class 

II malocclusion with PTID in the perma-

nent dentition, the condition then could be 

much worse.
(17-21)

 

 

  

CONCLUSIONS 
 The existence of two groups of Class 

II div I malocclusion according to trans-

verse interarch relationship calls for the 

following differential treatment strategies: 

 Class II malocclusions with PTID, 

need a preliminary calculated expansion of 

the maxillary arch. Subsequently the sagit-

tal positioning of the mandible should be 

monitored, and a forward repositioning of 

the lower jaw may take place spontaneous-

ly. If not, functional forward guidance of 

the mandible has to be attained.    

 Class II malocclusions without PTID 

do not need an early treatment phase of 

maxillary expansion; the aim of the thera-

py is the attempting to increase the total 

length of the mandible. Condylar cartilage 

growth should be stimulated through prop-

er functional appliance. 

 Finally this study confirmed the rule 

of occluson in the control of maxillo-

mandibular skeletal relationships, it should 

be stressed that the "transverse compo-

nent" of the occlusal patterns represents an 

additional input signal for the antero-

posterior adjustment between the skeletal 

bases. 
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