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Abstract 
 
This case report presents the treatment of a 14year old boy with Angle’s class I molar relation, 
constricted maxilla, convex profile and incompetent lips. The rapid maxillary Expander was 
effective in correcting the dental parameters. At 1 year post treatment follow-up, the teeth were 
well aligned with stable occlusion. Rapid maxillary expander with appropriate treatment time 
can result in prominent changes in the profile and dentition, and the outcomes can be 
maintained at the long term follow up periods. 
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Introduction 
 
The aetiology of a maxillary transverse 
discrepancy is multifactorial, that involves  
congenital, traumatic, developmental, and 
iatrogenic factors. Patients with narrow 
maxilla can exhibit crossbites which can be 
unilateral or bilateral along with dental 
crowding in the anterior region. There are 

various treatment options for a constricted 
maxilla. Treatment plan depends on the 
patient’s age, on the type of malocclusion, 
its severity and on the jaw mainly affected 
by the problem.1 If the patient is growing 
and there is transverse discrepancy, we can 
opt for non-surgical treatment option like 
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rapid palatal expansion technique. This 
approach takes the advantage of facial 
sutures and its unfinished closure in 
children, especially the palatal suture, 
which opens under the pressure of the 
appliance. With the foot and shoe principle, 
Expansion in the maxillary arch results in 
slight expansion in the mandibular arches 
as well. 2 Hyrax type rapid palatal expander 
appliance is a tooth-borne appliance. It can 
be either banded or bonded type. Bonded 
type is with acrylic pads that cover the 
whole occlusal surface and extends over the 
buccal and lingual surfaces of the teeth. It is 
cemented on the tooth surface extending 
posteriorly from the 1st permanent molars 
till1st premolars. It is activated by means of 
a jackscrew which is in the center.3 Post 
treatment stability of rapid palatal 
expansion is also seen to be good. 
 
Diagnosis and Treatment Plan 
 
An 14year old male patient presented with 
the chief complaint of malaligned teeth and 
a upper canine that was “growing in 
wrong.”  Patient profile was convex with 
incompetent lips. He exhibited 80% incisal 
display on smiling and an average lip line. 
Patient attitude towards the treatment was 
positive with satisfactory oral hygiene 
maintenance.  
Clinical examination showed Angle’s Class I 
malocclusion with maxillary transverse 
discrepancy leading to constricted maxillary 
buccal segments. The buccal corridors were 
increased and looked unesthetic which is 
again a sign of the narrow maxilla. He had 
upper and lower anterior crowding and End 
on canine relation. There was mandibular 
midline shift towards the left with buccally 
placed upper right canine.  
The cephalometric analysis showed class II 
skeletal pattern with an underlying average 
growth pattern. Cervical vertebrae 
maturation was at stage 3. The Hand wrist 
radiograph depicts stage 3 which is the 
peak pubertal phase suggesting that there is 
still growth left in the patient. 
 
 

 
 
 

PRE-TREATMENT RECORDS 
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Treatment objectives were to achieve an 
optimum facial profile with lip competency , 
correct the transverse discrepancy, relief 
crowding, achieve  Angle’s Class I molar 
relation and canine relation bilaterally and 
treat the midline deviation. 
Possible treatment plan included rapid 
maxillary expansion with a Hyrax type 
expander. Bonded type Hyrax expander was 
used with acrylic blocks. As he was a 
growing patient, activation schedule was 
two turns each day i.e. quarterly movement 
each turn for the first 5 days followed by 
one turn each day till the desired expansion 
was achieved in 1 and half month. After 
overexpansion had been carried out, the 
achievement was uninterrupted by one 
month retention. The hyrax screw in the 
rapid palatal expander was blocked using 
composite and ligature wire. The treatment 
was carried on and with a modified 
transpalatal arch that extended from the 
mesial end of the first premolar to the 2nd 
molar, that was altered after 3 months 
retention. An intermolar expansion of 
13mm was achieved. Radiolucency on the 
maxillary occlusogram implied bony 
separation suggesting sutural disruption. 
Heavy forces are applied to the teeth and 
bone during rapid palatal expansion. The 
success of the treatment is dependent on 
the right diagnosis with adequate retention 
period in long-term. 
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HYRAX TYPE RAPID MAXILLARY 

EXPANDER 
 

 
OCCLUSAL RADIOGRAPH POST EXPANSION 

SHOWING PALATAL SUTURE OPENING 
 
Treatment Progress 
MBT prescription with 0.22 slot metal self-
ligating bracket kit was used. The 
mandibular arch was bonded except the left 
lateral incisor as there was not enough 
space. The Levelling and alignment began 
on with .014" Niti wire, followed by .016" 
Niti wire, 016" × .022" Niti wire, 017" × 
.025" Niti wire, 019" × .025" Niti wire and 
019" × .025" stainless steel wire.  The 
maxillary levelling and alignment started on 
later post the retention phase of the rapid 
maxillary expander appliance. All teeth 
were bonded using direct technique and the 
upper 1st and 2nd molars were banded using 
a set of preformed bands. There was enough 
space for the right upper canine to come 
down in the arch. 
Extraoral photos showed a decrease in the 
lateral negative space but the lips were still 
seen to be incompetent. 

 
 

 
PRE-LEVELING AND ALIGNMENT 
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An open coil spring was used on 019" × 
.025"  S.S wire to create space for the lower 
left lateral incisor which resulted in 
proclination of the lower incisors. After 
achieving optimum space, lower left lateral 
incisor was bonded and brought into the 
arch using.014" Niti wire, followed by .016" 
Niti wire, 016" × .022" Niti wire, 017" × 
.025" Niti wire, 019" × .025" Niti wire and 
019" × .025" stainless steel wire. It helped 
in the correction of midline deviation. 
The space achieved by RME was utilised to 
get the right canine in the arch. The 
extended transpalatal arch was removed. 
Molars were simply banded using 
prefabricated bands. 
After 8 months of levelling and alignment, 
class I canine relation was achieved 
bilaterally. Full expression of the lower and 
upper bracket prescriptions was 
established with the insertion of an .017" × 
.025" S.S archwire.  
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AFTER 8 MONTHS OF ORTHODONTIC 
TREATMENT 
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Post levelling and alignment, finishing and 
detailing was done of the occlusion with the 
use of light intermaxillary elastics. These 
elastics also helped in the correction of the 
midline shift in the mandibular arch. 
Occlusal settling was carried out on a lower 

.014" stainless steel archwire. Extra orally 
lip competency was achieved with a more 
optimum facial profile. After 12 months of 
orthodontic treatment, removable Essex 
retainers were prescribed to the patient. 
Instruction to be worn full-time for six 
months and  then at night indefinitely for 
both the arches were given. Instructions of 
oral hygiene maintenance was also given. 

Treatment Results 

Post-treatment extra oral records revealed 
an improvement in the facial profile. The 
rapid maxillary expansion appliance helped 
in the correction of the maxillary transverse 
discrepancy and relieved anterior teeth 
crowding. Extra orally these resulted in 
narrower buccal corridors and there was an 
improvement in the smile esthetics. The 
mandibular midline was corrected and 
crowding were relieved. Angle’s Class I 
molar relation and canine relationships 
were achieved bilaterally. 
Cephalometric analysis post-treatment 
confirmed an improvement in the WITs 
appraisal. The maxillary incisors were 
retracted leading a slight decrease in 
proclination whereas no significant change 
was seen in the mandibular incisors 
position. The post-treatment panoramic 
radiograph showed no significant root 
resorption or other pathology. Results 
remained stable one year after treatment. 
 
 

VARIABLE NORMAL 
PRE-
TREATMENT 

MID 
TREATMENT 

POST TREATMENT 

Skeletal relationship 

SNA 82+2o 78o 78º 78o 

SNB 80+2o 74o 750 72o 

ANB 2+2o 4o 30 3o 

Wits Appraisal -1mm +4mm +2mm +2mm 

 FMPA 25o 21o 260 25o 

SN plane-mandibular 
plane (GoGn -SN) 

32˚±2˚ 31o 320 33o 

Y - axis 59.4º 60o 650 64o 
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Facial Angle 87.8º 82o 790 80o 

Angle of convexity 0º 5o 120 5o 

A – B plane angle -4.6º -8o -9º -9o 

Dental relationship 

Upper incisor to NA 
(deg/mm) 

4mm/22˚ 5mm/29o 4mm/230 4mm/25o 

Upper incisor to SN 
plane 

102˚±2˚ 107o 1010 103o 

Lower incisor to NB 
(deg/mm) 

4mm/25˚ 6mm/28o 8mm/360 6mm/30o 

 IMPA 90˚ 102o 1100 104o 

Lower incisor to A-
Po line 

1±2mm 4mm 5mm 6mm 

Inter-incisal angle 131˚ 121o 1170 119o 

Occlusal plane angle 14.50 15o 130 15o 

FMIA 650 57o 440 51o 

Soft tissue 

Nasolabial angle 90˚-110˚ 930 970 1000 

 
 

 

VARIABLE NORMAL PRE-TREATMENT 
MID-
TREATMENT 

POST 
TREATMENT 

      Skeletal Analysis 
  

Saddle Angle 123+5o 124o 125o 123º 

Articular 
Angle 

143+5o 142o 143o 145º 

Gonial Angle 128+7o 127o 125o 126º 

Sum Of Angles 3960+60 393o 393o 394º 

Ant. Facial 
Ht.(N-Me)  

106mm 104mm 110 

Post. Facial 
Ht. (S-Go)  

71mm 69mm 73 

Jarabak’s 
Ratio 

62%- 
65% 

66% 66% 66.3% 

Maxilla (ANS-
PNS)  

55mm 55mm 55mm 

 Mandible 
(Go-Gn)  

62mm 62mm 62mm 

Cranial Base 
(S-N)  

69mm 69mm 69mm 
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POST 12 MONTHS ORTHODONTIC 
TREATMENT 
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SUPERIMPOSITIONS 

 

  

Conclusion 

Many researchers approve that RME with 
mid palatal splitting can be accomplished in 
both youths and adults, but with maturity 
advancing, the extent and the stability of the 
expansion is limited by the rigidity of the 
skeletal components.4 The main Aim of an 
Orthodontic treatment is to correct the 
malocclusion and enhance the esthetics of 
the patient. The orthodontic treatment is 
largely limited by the soft tissue of the 
patient from the perspectives of function 
and stability to esthetics, thus it is said that 
the treatment plan should be made 
considering soft tissue changes. Maxillary 
arch is widened and the inter canine and 
intermolar distance is increased, 
eliminating, or decreasing the dark space 
between the inside surfaces of the cheeks 
and the teeth.6 The overall effects of RME 
produced a significant skeletal increase in 
the transverse maxillary dimension and the 
skeletal expansion amounts were greater in 
the anterior region compared with the 
posterior. The effectiveness of orthodontic 
tooth movement is usually represented by 
the changes in facial soft tissues caused by 
dental and skeletal movements. To predict 

the prognosis in such cases, it is mandatory  
to be aware of the potential changes that 
different treatment mechanics can cause.7 

The measurements in this case explains a 
constricted maxilla and crowding in the 
upper and lower arch. This was treated with 
hyrax type rapid maxillary expander. 
Changes collectively contribute towards 
improvement of the soft tissue profile in 
patients. 
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