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DENTO-SKELETAL EFFECTS OF TWIN BLOCK-HEADGEAR 

IN TREATMENT OF CLASS II MALOCCLUSION CASES  
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ABSTRACTABSTRACTABSTRACTABSTRACT: 

Objective:Objective:Objective:Objective: To evaluate dental and skeletal effects of Twin 
Block-Headgear combination in treatment of Class II malocclusion 
cases. Material and Methods:Material and Methods:Material and Methods:Material and Methods: Twenty five female growing 
patients with skeletal Class II due to both mandibular 
retrognathism and maxillary prognathism were selected. Fifteen 
patients were treated using Twin Block with high pull headgear 
(TB-HG group) for nine months, while the other ten patients had 
no treatments (control group). For each patient, lateral 
cephalometric x-ray film was taken at the start and the end of 
active functional treatment period and then traced and analyzed. 
The collected data were subjected to t test to assess the significant 
differences in the changes in measurements between the two 
groups. Results:Results:Results:Results: The TB-HG group showed a significant maxillary 
growth restriction and enhancement of the mandibular growth. 
The upper and lower incisors were significantly retroclined and 
proclined respectively. The maxillary molars moved distally while 
the mandibular molars moved mesialy. The mandibular plane and 
palatal plane angles showed no significant changes. Conclusions:Conclusions:Conclusions:Conclusions: 
Twin Block-Headgear appliance could be used successfully in 
treatment of skeletal Class II malocclussion due to maxillary 
protrusion and mandibular retrusion without adverse changes in 
the mandibular plane angle. 
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INTRODUCTION 

Skeletal Class II malocclusions have different configurations. The 
patients could be manifested with mandibular deficiency, maxillary 
excess or combination of the two. Different treatment modalities are 
available for management of Class II including the use of functional 
appliances and headgears.1-6 Several types of functional appliances were 
developed.7-11 Among these appliances is the Twin Block which is 
considered one of the most commonly used functional appliances.12 It was 
developed by William J Clark and  consisted of two separate upper and 
lower bite-blocks that interlock at 45 or 70 degrees angles.2,13 It was 
designed for full time wear to take the advantages of all functional forces 
applied to the dentition including forces of mastication.2,7,13 The separate 
blocks, less bulky appearance and more freely mandibular movements 
would increase its patient acceptance compared to other removable 
functional appliances.14  Studies on the effects of Twin Block revealed 
that it produces both skeletal and dental effects. Significant decrease in 
overjet and overbite, increase in mandibular length, retroclination and 
extrusion of upper incisors, distal movements of upper molars and 
proclination of lower incisors were found to be the effect of appliance. 

However, increase in vertical face height is considered as unfavorable 
treatment effect of Twin Block and limits its use in patients with 
mandibular retrognathia and increased vertical dimention.8-10, 12-15 

There is a great debate regarding the effect There is a great debate 
regarding the effect of the functional appliances on the maxillary growth. 
It might be impared1,16, redirected17, or not changed11,18. Headgears have 
been used in conjunction with the functional appliances to augment  
the orthopedic effect on the maxilla.19-22 Clark in 1988 reported that 
orthopedic traction to support the action of the Twin Block could be used 
in cases where there is maxillary excess, mandibular retrusion, and 
vertical growth discrepancies.2 However, literature regarding the effects 
of Twin Block-Headgear combination is lacking. Parkin et al20 evaluated 
the dental and skeletal effects of  modified  Twin Block appliance that 
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incorporated high pull headgear and torquing spurs on the central incisors. 
Their results demonstrated that this combination effectively controlled the 
maxillary complex in both vertical and sagittal direction maximizing 
Class II skeletal correction. There was a significant retroclination of upper 
incisors despite the presence of torquing spurs. However, absence of 
control untreated group in their study did not exclude the growth 
influence. 

The present study was conducted to evaluate dental and skeletal 
effects of Twin Block-Headgear appliance in treatment of Class II cases 
with maxillary protrusion and mandibular retrusion.  

MATERIAL AND METHODS 

Twenty five female patients were selected for this study according to 
the following criteria: 

• Skeletal Class II (ANB > 5˚) due to both mandibular retrognathism and 
maxillary prognathism. 

• Not passed the peak of the pubertal growth spurt at the beginning of 
treatment. 

• The patient's age was ranged from 8 to 11 years. 

• No previous history of orthodontic treatment. 

• No oral habits. 

Twin Block (TB) in conjunction with high pull headgear (HG) was 
used for treatment of 15 patients for 9 months (TB-HG group). No 
treatment was performed in the remaining 10 patients (control group).  

The design of the TB appliance is shown in Figure 1. The appliance 
had Adams clasps on maxillary first molars and mandibular first premolars in 
addition to ball clasps on the upper and lower labial segments. The bite blocks 
interlocked at 70 degrees. Bite registration was taken with the mandible 
protruded 6-7 mm and 5-6 mm vertical separation posteriorly. The maxillary 
part of the appliance incorporated activator tubes for the headgear at the 
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premolar regions and midline expansion screw to compensate the forward 
positioning of the mandible that was turned 1 turn per week. The patients were 
instructed to wear the TB appliances 24 hours a day. Extra-oral orthopedic 
forces of approximately 400 grams per side were applied by the high pull 
headgear for an average of 14 hours per day. 

 
Figure 1: The Twin Block appliance. 

Hand wrist x-ray film was taken for each patient to assess the 

skeletal maturation. The peak of pubertal growth spurt was defined as the 

epiphysis of the middle phalanx of the third finger cap its diaphysis.23 

Lateral cephalometric x-ray films were taken at the start and the end of 

active functional treatment period (9 months) to evaluate the dental and 

skeletal changes. The lateral cephalograms were taken with one machine 

using same settings. All the films were obtained with teeth in centric 

occlusion and lips in relaxed position.24 The films were traced using 0.5 

lead pencil on acetate paper. Cephalometric reference points were located, 

lines and planes were drawn and cepahometric analysis was done 

according to Pancherz’s25 method (Figure 2) that depends on the occlusal 

plane (OL) and occlusal plane perpendicular (OLp). Cephalometric films 

were retraced and the method error was determined by using Dalhberg’s 

formula which was less than 1 mm and 1 degree. 
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Figure 2: The reference points used in the cephalometric analysis. 

 

Statistical analysis: 

All measurements in both groups were calculated and analyzed using 
the SPSS statistical program (Chicago, IL). Descriptive statistics including 
means and standard deviations of the measurements and their changes 
before and after treatment in each group were obtained. Then, t test was 
used to determine the significance differences in the changes of the 
measurements between the two groups. Significance for the statistical test 
was predetermined at P < 0.05. 

RESULTS 

The cephalometric measurements of the TB-HG and control groups 
before and after 9 months are presented in Table 1. Changes in the 
cephalometric measurements of both groups and the result of t test are 
expressed in Table 2.  

The Anteroposterior Direction 

Skeletal changes 

In general, the anteroposterior relationship of the maxillary and 
mandibular bases was improved in the TB-HG group in comparison to the 
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control group. In the TB-HG group; the ANB angle was significantly 
decreased (P<0.0001). In addition, there were pronounced effects on the 
maxillary base as the SNA and ss/OLp were significantly decreased 
(P<0.0001). Furthermore, there was a noticeable influence on the 
mandibular base as the SNB and pg/OLp were significantly increased 
(P<0.0001 and P=0.004 respectively).  

 

Table 1: Means and standard deviations of  the cephalometric measurements of TB-HG 
and control groups before and after 9 months. 

Measurements 

TB-HG 

(n=15) 

Control 

(n=10) 

Before After Before After 

Mean±SD Mean±SD Mean±SD Mean±SD 

Anteroposterior Direction      

Skeletal changes     

SNA  83.46 ± 0.83 82.4±0.98 82.7±0.67 83±0.81 

SNB 75.26±1.48 76.93±1.38 75± 0.94 75.3±0.94 

ANB 8.2±0.94 5.4±0.82 7.7±1.05 7.8±1.13 

Maxillary base (ss/OLp) 78.13±3.77 76.73± 3.65 79.7±3.46 80±3.71 

Mandibular base (pg/OLp) 77.13±3.22 79±3.54 76.7±2.83 77±2.74 

Dental changes     

Over jet (is/OLp–ii/OLp) 10.8±1.93 4.93±1.43 10.1±0.79 10.4±1.89 

Molar relation  (ms/OLp-mi/OLp) 1.7±3.87 -4.13±2.29 1.8±1.54 2.0±1.49 

Maxillary incisor  (is/OLp) 91± 6.81 88.06±6.5 90.6±6.46 86.21±6.55 

Mandibular incisor  (ii/OLp) 77.9±5.32 82±4.35 80.5±4.74 80.8±4.91 

Maxillary molar (ms/OLp) 57.13±5.26 53.53±4.06 55.5±4.47 55.9±4.5 

Mandibular molar (mi/OLp) 51.26±5.07 55±4.7 50.6±4.81 51±4.89 

Vertical Direction  

ML/NSL 32.93±1.1 32.83±1.53 31.1±0.79 31.4±2.27 

OL/NSL 20.4±1.76 21±1.77 21.2±1.13 21.5±0.84 
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Table 2: Means and standard deviations of  changes in cephalometric measurements of 
TB-HG and control groups and the results of t test. 

 
Measurements 

TB-HG 

(n=15) 

Control               

(n=10) 
 

Mean± SD Mean±SD t P value 

Anteroposterior Direction    

Skeletal Changes     

     SNA - 1.06±0.45 0.3±0.48 7.08 < 0.0001* 

     SNB 1.66±0.61 0.4±0.51 5.55 < 0.0001* 

     ANB - 2.8±0.56 0.1±0.56 12.58 < 0.0001* 

Maxillary base (ss/OLp) -1.4±1.18 0.3±0.67 4.56 0.0001* 

Mandibular base (pg/OLp) 1.86±1.68 0.3±0.67 3.23 0.004* 

Dental Changes    

Over jet (is/OLp– ii/OLp) - 5.86±1.8 0.3±0.84 12.5 < 0.0001 

Molar relation (ms/OLp-mi/OLp) -5.93±2.71 0.2±0.78 8.25 < 0.0001* 

Maxillary incisor  (is/OLp) -3±1.6 0.3±0.67 7.08 < 0.0001* 

Mandibular incisor (ii/OLp) 4.06±1.38 0.3±0.48 9.67 < 0.0001* 

Maxillary molar (ms/OLp) -3.6±1.88 0.4±0.51 7.8 < 0.0001* 

Mandibular molar  (mi/OLp) 3.7±1.86 0.4±0.51 6.54 < 0.0001* 

Vertical Direction     

     ML/NSL 0+0.75 0.3+0.67 1.04 0.31 

    OL/NSL 0.6+0.82 0.3+0.94 0.81 0.42 
*P<0.05 

Dental changes 

There was a significant difference in the changes of dental measurements 
between the two groups. In the TB-HG group, maxillary incisors were 
retroclined, while mandibular incisors were proclined. The is/OLp was 
significantly decreased (P<0.0001) while the ii/OLp was significantly 
increased (P<0.0001). In addition, the overjet was significantly decreased 
(P<0.0001). Also, the molars showed a significant movement. The maxillary 
molars moved in the distal direction while mandibular molars moved mesialy. 
The ms/OLp-mi/OLp and ms/OLp were significantly decreased ((P<0.0001) 
while the mi/OLp was significantly increased (P<0.0001). 
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The Vertical Direction 

There were no significant differences between changes in the vertical 
measurements (ML/NSL and OL/NSL) of TB-HG group and control one 
(P = 0.42 and 0.24 respectively). 

DISCUSSION 

The present study was conducted to evaluate the effects of TB-HG in 
treatment of Class II growing patients. To differentiate between the effect 
of the appliance and growth, control group was included in this study. 
The patients in the control group received treatment later on. Labial bow 
was not included in the maxillary part of the Twin Block in this study. 
Mills and McCulloch26 demonstrated that, the absence of labial bow in the 
twin block appliance could reduce upper incisors retroclination due to 
absence of the labial bow in the Twin Block. In order to increase the 
orthopedic forces and improve the response to treatment, patients in TB-
HG group were instructed to wear the appliance 24 hours per day even 
during eating.2 

The cephalometric analysis was done according to Pancherz25. This 
method was chosen since it allowed reference system close to the problem 
area and all registrations were performed to the same reference line OLp.  

The Anteroposterior Direction 

Skeletal changes 

The results of the present study revealed that growth of the maxilla 
was significantly restricted in the TB-HG group in comparison to the 
control one. There were significant decrease in SNA angle and the length 
of Maxillary base (ss/OLP). Twin Block holds the mandible in a forward 
position resulting in reciprocal force acting distally on the maxilla. This 
intermittent force applied on almost full time bases.22 Also, headgear 
provides additional distal orthopedic force on the maxilla. The maxillary 
orthopedic effects of TB-HG were in agreement with those of other 
studies evaluating the combination of headgear and other functional 
appliances.2,7,19,20,22,27-29 Meanwhile, these results were in disagreement with 
other studies that reported little orthopedic effects of the headgears.30,31 
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Regarding the mandible the TB-HG appliance had positive effects on 
the mandibular growth. There was significant increase in the mandibular 
base pg/OLp and SNB angle in comparison to the control group. This 
could be due to the use of Twin Block appliance altered the position of 
muscle balance and formation of tension zone distal to the condyle 
resulted in enhancement of the condylar growth.2 These findings matched 
those of other studies.8,15,19,20,22,32,33 However, these results were in 
contrast with others who found no excess mandibular growth was 
occurred with functional appliances.1,11 

Consequently, the relationship between the maxillary and mandibular 
bases was improved in the TB-HG group. This was expressed by the 
significant decrease in the ANB angle. This finding was in harmony with 
the results of previous studies.2,7,19,20,22,27-33 

Dental changes 

The upper and lower incisors were retroclined and proclined 
respectively in the TB-HG group compared to the control one. The is/OLp 
was significantly decreased while the ii/OLp was significantly increased. 
Similarly, the maxillary molars were moved distally and the mandibular 
one moved mesialy. The ms/OLp and mi/OLp were significantly 
decreased and increased respectively in the TB-HG group. These findings 
always associated with the use of functional appliances as they provide 
Class II traction effect.22 Twin Block and headgear exert distal forces on 
the maxillary dentition. In addition, Twin Block holds the mandible in 
forward position and the muscles tend to retract it to its original position 
while the teeth are grasped by the appliance. These effects result also in 
posteroanterior forces on the mandibular dentition. These results matched 
those of other studies.2,7,11,19,20,22,28-30,33 

The Vertical Direction 

Regarding changes in the vertical direction; there were no significant 
differences in the mandibular plane and palatal plane angles (ML-NSL 
and OL-NSL) between the two groups. These results were in line with 
those of other studies.19,20,34,35  This could be attributed to the untrimmed 
bite-blocks of the Twin Block appliance prevented the eruption of the 
posterior teeth. Additionally, the high pull headgear could restrict the 
vertical maxillary growth as it produces a force directed close to the 
maxillary center of resistance.36 
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CONCLUSIONS 

From this study the followings could be concluded: 

• The TB-HG could be used successfully in treatment of skeletal Class II 
cases since it effectively restricts the maxillary growth and increase the 
manibular growth. 

• The maxillary and mandibular incisors were retroclined and proclined 
respectively in the treatment group. 

• The maxillary and mandibular molars were moved mesialy and distally 
respectively in the TB-HG group. 

• No significant changes occurred in the vertical direction regarding the 
occlusal and mandibular plane in either group. 
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