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ABSTRACT 

Achondroplasia is a common skeletal dysplasia that results in marked short stature. 

Encountering patients who are medically, physically and genetically challenged in our 

orthodontic clinical practice is a very common occurrence. A successful orthodontist should 

handle such patients with great clinical care and tailor his treatment according to the needs of 

the patient. Here is a case presentation in which a 15 year old girl having Achondroplasia came 

to our clinic with a chief complaint of inability to clean the teeth properly because of its irregular 

placement. After receiving the consent of the physician treating the patient, routine blood 

investigations, chromosomal analysis and routine orthodontic diagnostic tests were performed 

and fixed appliance therapy was carried out with first four bicuspid extractions. After the 

treatment the smile and profile improved drastically.  Most important aspect was that the time 

taken for the treatment to complete was just as would be for any other orthodontic patient. The 

case finished without any untoward complications like resorption or any periodontal problems. In 

this article, the differential diagnosis and the orthodontic implications of a patient with 

Achondroplasia is described in detail.  

KEYWORDS: Achondroplasia, FGFR3 mutation, Hypochondroplasia, Thanatophoric dystrophy, 

SADDAN syndrome, Pseudoachondroplasia.

 

 

INTRODUCTION 

Achondroplasia(Ach) is an autosomal dominant genetic 

condition and is the most common cause of dwarfism. This 

term was first employed by Parrot in 1878. It is caused by 

heterogenous mutation in a gene called Fibroblast Growth 

Factor Receptor 3(FGFR3)on chromosome 4which codes for 

FGFR3 proteins. When the FGFR3 proteinsbinds to FG 

Factors, it slows down the growth of certain bones. In this 

condition, the affected bone grows disproportionately thereby 

the growth of the hands and legs are disproportionate to the 

body length. The incidence of this condition varies from one 

in 26000 to one in 66000 births.
1
 Both heterozygous 

and homozygous forms occur. 

The homozygous type is deadly and lethal in the neonatal 

period of life, whereas the heterozygous type is usually 

autosomal dominant having 100% penetrance, affecting both 

males and females equally. 

Recent investigations have proved that the expression of this 

condition was dueto the congenital defect factor receptor 

FGFR3. To be a lot more specific the recurrent mutation 

of one aminoalkanoic acid within the transmembrane domain of 

the FGFR3 macromolecule is the root cause for this autosomal 

dominant attribute. Moreover, genetic linkage studies confirm 

that the Ach gene on the short arm of chromosome 4 and 

mutation analysis prove that an essential amino acid arginine 

substituted by glycine substitution at residue 380 (p.Gly380Arg) 

in FGFR3 exists in the majority of the Ach patients in Cauasian, 

African and Asian population.
2
 

Basically FGFR3 signalling affects encompassing bone directly 

by regulating alternative growth factors signaling  pathways in 

chondrocytes. Inactivation of FGFR3 leads to an increase 

in expression of (Indian Hedge Hog)IHH, Bone Morphogenic 

Proteins (BMPs2,4,7), Transforming Growth Factor Beta 

1(TgfB1) and Wingless plus int 4(Wnt4), 

and reduced expression of Noggin, ultimately leading to an  
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increase in bone mass. The opposite reaction happens on 

activation of FGFR3 in chondrocytes. The direct result on 

osteoblasts leads to impaired bone formation. The role of 

osteoblasts is coupled to osteoclasts throughout bone 

formation and resorption. Recent studies have indicated that 

FGFR3 inactivation in osteoclasts impaired bone resorption.3 

There are basically four fibroblast growth factor receptors in 

humans.  FGFR3 is one of the four of them. The function of 

these cell surface receptors is to influence cellular 

proliferation. FGFR3 is comprised of an extracellular domain 

(N) with three immunoglobulin-like regions (IgI,IgII and 

IgIII), a transmembrane domain(TM) and an intracellular 

tyrosine kinase (TK)
4
(Fig 1) 

 
Fig(1):Diagram to explain the structure of FGFR3 . 

We can picturizeit as an empty cup sitting on the surface of 

cells, particularly on the surface of chondrocytes which give 

rise to cartilaginous bone. The common location is in 

cartilaginous end plate of long bones, calvarial sutures, testes, 

and the brain. Normally, the FGFR3 is dormant. However, 

various fibroblast growth factors (FGFs) – mainly,  FGFs 
2, 9,

 
18 and 23

 – can act as ligands, binding to the FGF, ultimately 

effect in filling the cup present on the chondrocytes. This 

results in demineralization of the receptors, 

transphosphorylation and trans-activation of tyrosine kinases, 

and propagation of an intracellular signal. That is, FGFR3 is a 

negative regulator of chondrocytic bone growth (through 

shortening of the proliferative phase and accelerating terminal 

differentiation). The “full cup”, then, results in a net “slow 

down” signal inside relevant cells.  This condition belongs to 

something called RAMP disorders – recurrent, autosomal 

dominant, male biased, paternal age effect disorders – all which 

probably arise due to their positive selective effect on 

spermatogonia.
5
 

Manifestations of this condition includes short stature, lumbar 

lardosis, shortening of the arms and legs, short stubby 

trident hands, outstanding buttocks and a bulging abdomen. 

Craniofacial malformations are enlarged calvariumsometimes 

with hydrocephaly and frontal bossing, a depressed nasal 

bridge, a shortened posterior cranial base, a small foramen 

magnum, a retrognathic maxilla and an orthognathic 

mandible.The common orthodontic manifestations could be 

protrusive incisors, anterior open bite or even severe 

dental crowding.
6
 

Alternative disorders with similar manifestations include Apert 

syndrome, Noonan syndrome, and multiple endocrine neoplasia 

type 2B. 
7,8

 

 
(Fig :2a-whole body of the patient,b- rhizomelic disproportion of the 

limbs,c-pretreatment lateral cephalogram,d,e,f- Pretreatment 

extraoral,g,h,I,j,k- Pretreatment intraoral,l- lumbar lordosis,m-

Table 1 Investigations Blood investigations 

No Test  Observed value Units  Biological reference interval 

1. Somatomedin C 328ng/ml ng/ml 220-972ng/ml for the age of14years 

2. Chromosomal analysis  46,XX normal karyotyping - 46,XX normal karyotyping 

3. Serum calcium 9.4 Mg/dl 8.8-10-4 

4. Phosphorous  4.7 Mg/dl 2.8-4.8 

5. T 4 9.21 Microgram/dl 5.91-13.2 

6. TSH 2.90 Microliter U/ml 0.51-4.3 

7. Vitamin D1 35 ng/ml 20-50ng/ml 

8. Vitamin D2 35 ng/ml 30-1000ng/ml 

9. Vitamin D3 35 ng/ml 20-50ng/ml 
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kyphosis,n- handwrist radiograph,o- trident configuration,p- 

hypermobile wrist,q- hypermobile thumb,r,s- hypermobile knees,t- 

bowing of legs). 

CASE REPORT  

A 14 year old girl ( Fig 2a), who had attained puberty one 

month ago, with small stature (height of 148.2 cm and weight 

of 65 kg), short limbs displaying rhizomelic disproportion 

(Fig 2b), reported with a chief complaint of inability to 

properly brush and maintain proper oral hygiene due to the 

irregularities in position of her teeth. 

History reveals that at birth she was very much normal, but 

after 45 days of birth, she had difficulty in suckling breast 

milk due to the underdeveloped nasal bone and midface in 

general. This concern leads the parents to seek medical help 

and the condition was diagnosed after clinical evaluation as 

Achondroplasia by the general physician 

The calvarium exhibited macrocephaly, with frontal and 

parietal bossing (Fig 2c). A midfacialretrusion and a flat nasal 

bridge along with a short nasal spine and anteversion of the 

nose was present (Fig 2d,e,f). She had a small chest, lumbar 

hyperlordosis,thoracolumbar kyphosis, (Fig 2l,m) short 

fingers and trident configuration of the hands (Fig 2n,o) and 

also displayed hypermobility of her wrist and thumb (Fig 

2p,q). She also exhibited unusally hypermobile hips (Fig 2r,s) 

and knees with bowing of the mesial segment of the legs (Fig 

2t). 

A typical crouch gait accompanied with a decreased forward 

velocity while walking. Step length and stride length was 

observed with an increased average forward tilt of the trunk 

and the pelvis. Additionally, hip flexion and hip adduction 

while walking was seen inorder to balance her body weight. 

 
Fig (3):a- chromosomal analysis,b,c- growth analysis chart 

The chromosomal analysis report showed a normal karyotype 

with 46,XX pattern(Fig 3a). The growth chart depicted a short 

stature and height for her age(Fig 3b,c). 

TREATMENT PROGRESS 

After ascertaining the consent from the physician treating the 

patient for Achondroplasia, her first bicuspids were extracted 

and routine fixed appliance therapy was initiated.Segmental arch 

mechanics for individual canine retraction was performed 

initially to rule out any untoward side effects in tooth movement. 

Regular check-ups were performed to verify thatno unnecessary 

events like root resorption occurred. Furthermore, blood and 

hormonal values were regularly monitored.  

 
Fig (4) a,b,c –Post treatment extraoral,d,e,f,g,h- post treatment intraoral 

Anchorage conservation was satisfactory, but being a high 

anchorage case, with crowding and proclination space was an 

issue.The end results were satisfactory both extraorally and 

intraorally (Fig4a,b,c,d,e,f,g,h) and the patient appeared to pose a 

confident smile. Furthermore, in the 7 months post treatment 

records (Fig 5c,d), nothing abnormal was detected. 
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Fig (5):a,b, -post treatment lateral cephalogram and OPG, c,d- 7 

months follow up lateral cephalogram and OPG 

DISCUSSION 

 In general, any short limb dwarfing disorder would fall in the 

spectrum of the differential diagnosis of Ach. Distinct 

mutations in FGFR3 could cause variety of allied conditions 

with shared features and differ principally in severity.9 The 

most common variety being hypochondroplasia that has been 

recognized as a definite clinical entity for less 

than around fifty years. This condition is comparatively less 

frequent and severe than Ach.
10

 

Hypochondroplasia is a milder version of achondroplasia. 

There are three specific radiologic features present in Ach but 

not evident in hypochondroplasia, they are; 

a) The characteristic proximal femoral bone radiolucency 

of Ach is never evident in those with hypochondroplasia 

b) Rhizomelic disparity of the arms, which is uniform 

in Ach, is absent in hypochondroplasia11 

c) The moderate to marked abnormalities of facial bone 

contour of Ach is not present in those with 

hypochondroplasia.  

However, molecular testing is mandatory to differentiate 

hypochondroplasia and Ach.  

Thanatophoric dystrophy,
12,13

 was originally identified by 

Maroteaux et al.
14

Its name implies“death bearing dwarfism”. 

It is usually fatal and lethal, sometimes in early infancy. 

 It's equally as common as Ach. 
15

 The clinical and radiographic 

features resemble Ach, however, it is more severe. There are 

2 kinds of thanatophoric dystrophy.  Type I 

has curved,“telephone receiver” femora and extremely  

flat vertebral  bodies, whereas type II has straight femora, taller 

vertebrae has severe craniosynostosis.
16,17

 Both the types 

are caused by distinct mutations in FGFR3. It is rare to find any 

diagnostic confusion between thanatophoric dystrophy and Ach. 

 In SADDAN syndrome,
18-20“SADDAN” stands for “Severe Ach 

with DevelopmentalDelay and Acanthosis Nigricans”. It 

uniformly results from a mutation that causes a Lys650Met 

substitution in FGFR3. Prior to the age at which developmental 

disturbances could be recognized and before acanthosisnigricans 

could develop, a molecular evaluation of Ach and SADDAN 

syndrome is mandatory. 

In addition to the FGFR3 family of bone dysplasias, alternative 

mutations in this same gene could cause Crouzon syndrome 

with acanthosisnigricans,
21

Muenke syndrome,
22

 

isolated acanthosisnigricans with or without slow linear 

growth,
23-25

 and slow linear growth devoid of 

unequivocal characters of a bone dysplasia being evident.
26

 

 Ach is a metaphyseal dyplastic condition. Other, alternative 

metaphysealdysplasias, are the Schmid style 

of metaphyseal dysplasia
27

 and cartilage-

hair hypoplasia
28

distinguished by clinical and radiologic 

features and age of presentation. Any 

Table:2 Pre and post cephalometric analysis 

No  Measurement  Average  Observed value Inference  

 Skeletal parameters  Pretreatment  Posttreatment   

1. SNA 82 
0
+/-2 78.2 

0
 78.8 

0
 Retrognathic maxilla 

2. SNB 80 
0
+/-2 78.5 

0
 78 

0
 Orthognathic mandible 

3. ANB 3 
0
+/-2 -1.3 

0
 0.8 

0
 ClassIIIskeletalpattern 

4. Mandibular plane 32 
0
+/-4 41.7 

0
 42.6 

0
 Dolichocephalic  

5. Occlusal plane 14 
0
+/-4 25.4 

0
 29.4 

0
 Clockwise rotation  

 Dental parameters 

1. UI to NA(angle) 22 
0
+/-2 47.8 

0
 33.1 

0
 Vestibular version 

2. UI to NA (linear) 4 mm 16.5mm 13.7 mm Protrusion  

3. LI to NB (angle) 25 
0
+/-2 46.2 

0
 26.7 

0
 Vestibular version become normal 

4. LI to NB (linear) 4 +/-2 mm 8.7 mm 8 mm Protrusion 

5. Interincisal angle 131
0
+/-6 87.2 

0
 119.3 

0
 Protrusion  

 Soft tissue parameters  

1. Upper lip to S line 0 mm 6.0 mm 5.2 mm Protrusive lips 

2. Lower lip to S line 0 mm 6.8 mm 5.2 mm Protrusive lips 
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rhizomelicdwarfing method would possibly sometimes cause 

diagnostic confusion. 

 Pseudoachondroplasia
29

 deserves special mention. Despite its 

nameit’s primarily aspondyloepiphyseal dysplasia with very 

little features of Ach exceptrhizomelic dwarfism. It does not 

have any of the craniofacial characteristicsthat are seen 

in Ach. It's usually notdiagnosed till the second or third year 

of life. Radiographs of both the types are dissimilar. 

In regards to orthodontic implications, Pauthers,
30

 Tomoko
31

 

and Jennifer
32

 et al treated Ach patients with multibracketed 

fixed appliances along with extractions and were able to 

achieve successful and stable results. They concluded that 

Ach patients could be treated orthodontically just as any other 

normal patient.  

Celen Pet al even states that they have treated a case with a 

posterior cross bite uneventfully with a HYRAX rapid palatal 

expansion device with excellent results. However the author 

also noted that the treatment of choice was limited in Ach 

patients, because growth potential was a compromise in such 

patients.
33

 

Arlen et al have performed comprehensive surgical correction 

of severe midfacial skeletal discrepancies in Ach patients 

using a Lefort I osteotomy procedure. This is a positive 

indication suggesting no contraindications to surgical 

procedures in Ach patients.
34 

CONCLUSION  

This case report gives an insight to the orthodontist in the 

orthodontic treatment of an Ach patient. Most of the clinical 

features mentioned in literature, such as, retrognathic maxilla, 

orthognathic mandible, severe proclination of incisors and 

crowding were present. It has been evidenced that the rate of 

tooth movement was normal. Additionally, no abnormal root 

resorption or bone loss was noticed. In a 7 month follow up 

also, nothing abnormal was detected. In general, the 

orthodontic treatment was uneventful and no untoward issues 

were observed. What still needs to be clarified is how 

successful would growth modulation procedures, especially 

advancement of the maxilla, would be in the growing Ach 

patients? 

REFERENCES  

1. Shiang R, Thompson LM, Zhu YZ, Church DM, Fielder 

TJ, Bocian M, et al: Mutations in the transmembrane 

domain of FGFR3 cause the most common genetic form 

of dwarfism, achondroplasia. Cell 1994; 78: 335 – 342. 

2. Rousseau F. mutations in the gene encoding fibroblast 

growth factor receptor-3 in achondroplasia. Nature 

1994;71:252-254. 

3. David MO and Laurence LM;Achondroplasia 

;development,pathogenesis and therapy. HHS Public 

access;april 2017;246(4):291-309. 

4. Laederich MB, Horton WA. Achondroplasia: pathogenesis 

and implications for future treatment. CurrOpinPediatr. 

2010;22:516–23.  

5. Richard M. Pauli. Orphanet Journal of Rare Diseases 

(2019) 14:1 Achondroplasia: a comprehensive clinical 

review. 

6. Shinohara M, Funakoshi Y, Takaishi Y, Hieda T: A case 

report on achondroplasia and its dental findings (in 

Japanese). ShoniShikagakuZasshi 1991; 29: 159 – 166. 

7. Yoon SR, Choi SK, Eboreime J, Gelb BD, Calabrese P, 

Arnheim N. Age dependent germlinemosaicism of the most 

common Noonan syndrome mutation shows the signature 

of germline selection. Am J Hum Genet. 2013;92:917–26.  

8. Gorlin RJ, Pindborg JJ, Cohen MM (eds): Syndromes of 

the Head and Neck, 2nd edn. New York: McGraw-Hill, 

1976.  

9. Spranger J. Pattern recognition in bone dysplasias. 

ProgClinBiol Res. 1985; 200:315–42.pecht EE, Daentl DL.  

10. Hypochondroplasia. ClinOrthopRelat Res. 1975;110: 249–
55. 

11. Hall BD, Spranger J. Hypochondroplasia: clinical and 

radiological aspects in 39 cases. Radiology. 1979;133:95–
100. 

12. Baker KM, Olson DS, Harding CO, Pauli RM. Long-term 

survival in typical thanatophoric dysplasia type I. Am J 

Med Genet. 1997;70:427–36. 

13. Nikkel SM, Major N, King WJ. Growth and development 

in thanatophoric dysplasia – an update 25 years later. Clin 

Case Rep. 2013;1:75–8. 

14. Maroteaux P, Lamy M, Robert J-M. Le 

nanismethanatophore. Presse Med. 1967;49:2519–24. 

15. Martinez-Frias ML, Ramos-Arroyo MA, Salvador J. 

Thanatophoric dysplasia: an autosomal dominant 

condition? Am J Med Genet. 1988; 31:815–20. 

16. Langer LO, Yang SS, Hall JG, Sommer A, Kottamasu SR, 

Golabi M, Krassikoff N. Thanatophoric dysplasia and 

cloverleaf skull. Am J Med Genet. 1987; Suppl 3:167–79.  

17. Spranger J, Maroteaux P. The lethal 

osteochondrodysplasias. Adv Hum Genet. 1990;19:1–103. 

18. Tavormina PL, Bellus GA, Webster MK, Bamshad MJ, 

Fraley AE, McIntosh I, Szabo J, Jiang W, Jabs EW, Wilcox 

WR, Wasmuth JJ, Donohue DJ, Thompson LM, 

Francomano CA. A novel skeletal dysplasia with 

developmental delay and acanthosisnigricans is caused by a 

Lys650Met mutation in the fibroblast growth factor 

receptor 3 gene. Am J Hum Genet. 1999;64:722–31.  

19. Bellus GA, Bamshad MJ, Przylepa KA, Dorst J, Lee RR, 

Hurko O, Jabs EW, Curry CJ, Wilcox WR, Lachman RS, 



Rosaline Tina Paul et al 

6 

 

 

Rimoin DL, Francomano CA. Severe achondroplasia 

with developmental delay and acanthosisnigricans 

(SADDAN): phenotypic analysis of a new skeletal 

dysplasia caused by a Lys650Met mutation in fibroblast 

growth factor receptor 3. Am J Med Genet. 1999;85:53–
65.Pauli Orphanet Journal of Rare Diseases (2019) 14:1 

Page 43 of 49. 

20. Farmakis SG, Shinawi M, Miller-Thomas M, 

Radmanesh A, Herman TE. FGFR3-related condition: a 

skeletal dysplasia with similarities to thanatophoric 

dysplasia and SADDAN due to Lys650Met. 

SkeletRadiol. 2015;44:441–5. 

21. Meyers GA, Orlow SJ, Munro IR, Przylepa KA, Jabs 

EW. Fibroblast growth factor receptor 3 (FGFR3) 

transmembranemutation in Crouzon syndrome with 

acanthosisnigricans. Nat Genet. 1995;11:462–4.  

22. Sabatino G, Di Rocco F, Zampino G, Tamburrini G, 

Caldarelli M, Di Rocco C. Muenke syndrome. Childs 

Nerv Syst. 2004;20:297–301. 

23. Berk DR, Spector EB, Bayliss SJ. Familial 

acanthosisnigricans due to K650T FGFR3 mutation. 

Arch Dermatol. 2007;143:1153–6.  

24. Ichiyama S, Funasaka Y, Otsuka Y, Takayama R, 

Kawana S, Saeki H, Kubo A. Effective treatment by 

glycolic acid peeling for cutaneous manifestation of 

familial generalized acanthosisnigricans caused by 

FGFR3 mutation. EurAcadDermatolVenereol. 

2016;30:442–5.  

25. Fukuchi K, Tatsuno K, Matsushita K, Kubo A, Ito T, 

Tokura Y. Familial acanthosisnigricans with p.K650T 

FGFR3 mutation. J Dermatol. 2018;45:207–10. 

26. Kant SG, Cervenkova I, Balek L, Trantirek L, Santen 

GWE, De Vries MC, van Duyvenvoorde HA, van der 

Wielen MJR, Verkerk JMH, Uitterlinden AG, Hannema 

SE, Wit JM, Oostdijk W, Krejci P, Losekoot M. A novel 

variant of FGFR3 causes proportionate short stature. Eur 

J Endocrinol. 2015;172:763–70. 

27. Lachman RS, Rimoin DL, Spranger J. 

Metaphysealchondrodysplasia, Schmid type. Clinical 

and radiographic delineation with a review of the 

literature. PediatrRadiol. 1988;18:93–102. 

28. McKusick VA. Metaphysealdysostosis and thin hair: a 

“new” recessively inherited syndrome? Lancet. 

1964;1(7337):832–3.  

29. Hall JG. Pseudoachondroplasia. Birth Defects Orig Artic 

Ser. 1975;11(6):187–202. 

30. Pauthers. Correction of anterior open bite in a case of 

achondroplasia. Indian Journal of Dental 

Research2005;Vol 16:issue4, 159-166. 

31. Tomoko O, Yasuo O,Satoru T, Teruka T. Orthodontic 

treatment of class II Div I malocclusion in a patient with 

achondroplasia. The Angle Orthodontist 1998;vol 68 

No.4:377-384.  

32. Jennifer SS, Sophie A. oral health concerns associated with 

gentic disorder commonly reffered to as dwarfism. 

33. Celen P, Arici S, Celen K. oral findings in a typical case of 

Achonroplasia. The journal of internation medical research 

2003; 31:236-238. 

34. Arlen D, David JG, Donald JF. Comprehensive correction 

of the craniofacial deformity in Achondroplasia dwarfism. 


	1*Rosaline Tina Paul,  Biswas P.P.,   Ligil A.R., Joseph K.Thanikunnel, Hemant Nandan
	INTRODUCTION
	Achondroplasia(Ach) is an autosomal dominant genetic condition and is the most common cause of dwarfism. This term was first employed by Parrot in 1878. It is caused by heterogenous mutation in a gene called Fibroblast Growth Factor Receptor 3(FGFR3)o...
	increase in bone mass. The opposite reaction happens on activation of FGFR3 in chondrocytes. The direct result on osteoblasts leads to impaired bone formation. The role of osteoblasts is coupled to osteoclasts throughout bone formation and resorption....
	There are basically four fibroblast growth factor receptors in humans.  FGFR3 is one of the four of them. The function of these cell surface receptors is to influence cellular proliferation. FGFR3 is comprised of an extracellular domain (N) with three...
	Fig(1):Diagram to explain the structure of FGFR3 .
	We can picturizeit as an empty cup sitting on the surface of cells, particularly on the surface of chondrocytes which give rise to cartilaginous bone. The common location is in cartilaginous end plate of long bones, calvarial sutures, testes, and the ...
	CASE REPORT
	A 14 year old girl ( Fig 2a), who had attained puberty one month ago, with small stature (height of 148.2 cm and weight of 65 kg), short limbs displaying rhizomelic disproportion (Fig 2b), reported with a chief complaint of inability to properly brush...
	1Allisa Maria Varella, 2Christy George Palathra, 3Roopak D Naik, 4Shrinivas M Basavaraddi
	INTRODUCTION
	DIAGNOSIS AND ETIOLOGY
	TREATMENT PLAN AND ALTERNATIVES
	SURGICAL PHASE
	POSTSURGICAL PHASE
	RETENTION PLAN
	RESULTS
	CRITICAL APPRAISAL
	DISCUSSION
	CONCLUSION
	Declaration of patient consent

	ACKNOWLEDGMENT:
	Financial support and sponsorship
	Conflicts of interest

	REFERENCES:
	1Gurkeerat Singh, 2Harshita Gupta*, 3Armaan Kaur, 4SeratVirk
	INTRODUCTION
	CASE REPORTS:
	DISCUSSION
	CONCLUSION
	REFERENCES
	1Lakshmi Marrar, 2Poornima Jnaneshwar, 3Ravi Kannan
	INTRODUCTION
	MATERIALS AND METHODS
	RESULTS
	CONCLUSION
	1Jaina Dubey, 2Rajesh Kumar  Balani, 3Amitabh Kallury, 4Chandni Bharti, 5Chandrika Dubey, 6Ankur Chaukse
	INTRODUCTION
	MATERIAL AND METHOD
	1Abdul Shamal S*, 2K S Negi, 3Ramesh Azad, 4Sankalp Sood, 5Monika Mahajan, 6Dimple Chainta
	1*Junior Resident, Department Of Orthodontics and Dentofacial Orthopaedics, HP Govt Dental College and Hospital, Shimla, India.
	2Professor and Head,  Department Of Orthodontics and Dentofacial Orthopaedics, HP Govt Dental College and Hospital, Shimla, India.
	3Professor and Head,  Department Of ENT, Indira Gandhi Medical College  and Hospital, Shimla, India.
	4Professor,  Department Of Orthodontics and Dentofacial Orthopaedics, HP Govt Dental College and Hospital, Shimla, India.
	5-6Asst Professor, Department Of Orthodontics and Dentofacial Orthopaedics, HP Govt Dental College and Hospital, Shimla, India.
	INTRODUCTION
	MATERIALS AND METHODS
	STATISTICAL ANALYSIS
	RESULTS
	DISCUSSION
	CONCLUSION
	REFERENCES
	1Jasleen Kaur*, 2Shravan Kumar, 3K. Sadashiva Shetty
	1*Associate Professor, Department of Orthodontics, Himachal Institute of Dental Sciences, Paonta Sahib, Distt.- Sirmaur, H.P.
	2Registrar Orthodontics, Q8 Dental center, Farwaniya, Kuwait.Head of
	3Department, Department of Orthodontics, Bapuji Dental College and Hospital, Davangere, Karnataka.
	ABSTRACT
	INTRODUCTION
	MATERIALS AND METHODS
	RESULTS
	DISCUSSION
	CONCLUSIONS
	REFERENCES
	12. McNamara JA Jr, Bookstein FL, Shaughnessy TG. Skeletal and dental changes following functional regulator therapy on class II patients. Am J Orthod. 1985;88: 91-110.
	13. Harvold EP and Vargervik. Morphogenetic response to activator treatment. Am J Orthod. 1971; 60: 478- 490.
	1Ankita Jangde, 2Ashish Garg, 3Rakesh Thukral, 4Amit Tripathi, 5Sunita Marothiya
	1B.D.S., M.D.S.(Orthodontics), 2Professor& Head, 3Professor, 4-5Senior lecturer
	1-6Department of Orthodontics and Dentofacial Orthopedics, Sri Aurobindo College of Dentistry, Indore(M.P.)
	ABSTRACT
	INTRODUCTION
	MATERIALS AND METHOD
	QUESTIONNAIRE DEVELOPMENT
	DATA COLLECTION
	STATISTICAL ANALYSIS
	RESULTS
	DISCUSSION
	1Purva Agrawal, 2Chandresh Shukla, 3Sunita Marothiya*, 4Chandni Bharti, 5PritishPolke
	1Private Dental practitioner, Mumbai (MAHARASHTRA), India.
	2Reader, Department of Orthodontics and Dentofacial Orthopaedics,
	3People’s college of Dental sciences & research centre, People’s University, Bhopal    (M.P.) India
	4Assistant professor, Department of Orthodontics and Dentofacial Orthopaedics, Sri Aurobindo College of Dentistry.
	5Assistant professor, Department of Orthodontics and Dentofacial Orthopedics People Dental Academy, People’s University, Bhopal (M.P.)  Indore (M.P.),
	6Private Dental practitioner, Nagpur (MAHARASHTRA), 440036, India
	ABSTRACT
	INTRODUCTION
	MATERIAL AND METHODS
	RESULTS
	DISCUSSION
	CONCLUSION
	REFERENCES
	1 Shah A, Shetty P, Ramachandra C, Bhat N, Laxmikanth S. In vitro assessment of photocatalytic titanium oxide surface modified stainless steel orthodontic brackets for antiadherent and antibacterial properties against Lactobacillus acidophilus. Angle ...
	2  Fournier A, Payant L, Bouclin R. Adherence of Streptococcus mutans to orthodontic brackets. Am J OrthodDentofacOrthop 1998; 114:414-17.
	3 Papaioannoua W, Gizanib S, Nassikac M, Kontoud E, Nakoue M. Adhesion of Streptococcus mutans to Different Types of Brackets. Angle Orthodontist 2007; 77(6).
	4 Shashidhar EP, Sahitya M, Sunil T, Murthy AR, Rani MS. A Comparative Evaluation of Adherence of Microorganism to Different Types of Brackets: A Scanning Electron Microscopic Study. Journal of International Oral Health : JIOH. 2015; 7(9):25-30.
	5 Amini F, Bahador A, Kiaee B, Kiaee G. The effect of the titanium nitride coating on bacterial adhesion on orthodontic stainless steel wires: in vivo study.Biosci. Biotech. Res. Comm.2017; 10(1): 28-33.
	6 Anhoury P, Nathanson D, Hughes VC, Socransky S, Feres M, Chou L. Microbial profile on metallic and ceramic bracket materials.Angle Orthod. 2002; 72 (4): 338–43.
	7 Brusca MI, Chara O, Sterin-Borda L, Rosa AC. Influence of different orthodontic brackets on adherence of microorganisms in vitro. Angle Orthod. 2007; 77(2):331-6.
	8 Rammohan SN, Juvvadi SR, Gandikota CS, Challa P, Manne R, Mathur A. Adherence of Streptococcus mutans and Candida albicans to different bracket materials. Journal of Pharmacy &Bioallied Sciences. 2012; 4(Suppl 2):S212-S216.
	9 Arendorf T, Addy M. Candidal carriage and plaque distribution before, during and after removable orthodontic appliance therapy. J Clin Periodontol.1985; 12(5):360-8.
	10 Białasiewicz D, Kurnatowska A, Smiech-Słomkowska G. Characteristics of fungi and attempts of their elimination from the oral cavity in children treated with orthodontic appliances. Med DoswMikrobiol. 1993; 45(3):389-92.
	1Jyoti Jingar, 2*Piyush Bolya, 3Prabhuraj Kambalyal, 4Nitin Dungarwal, 5Rutvik Trivedi, 6Chinmay Dave
	1Senior Lecturer, Department of Orthodontics & Dentofacial Orthopedics, Pacific Dental College & Research Center, Udaipur, Rajasthan, India
	2Professor, Department of Orthodontics & Dentofacial Orthopedics, Pacific Dental College & Research Center, Udaipur, Rajasthan, India
	3Professor, Department of Orthodontics & Dentofacial Orthopedics, Mithila Minority Dental College & Hospital, Darbhanga, Bihar, India
	4Professor, Department of Orthodontics & Dentofacial Orthopedics, Darshan Dental College & Hospital, Udaipur, Rajasthan, India
	5Reader, Department of Orthodontics & Dentofacial Orthopedics, Darshan Dental College & Hospital, Udaipur, Rajasthan, India
	6Senior Lecturer, Department of Orthodontics & Dentofacial Orthopedics, Pacific Dental College, Udaipur, Rajasthan, India
	ABSTRACT
	INTRODUCTION
	MATERIALS AND METHOD
	RESULTS
	DISCUSSION
	We undertook this study to quantify the nature of the arch width in various vertical facial patterns in untreated adult males and females of Rajasthan. It is a well versed fact that dental arch width and vertical facial morphology certainly varies wit...
	SCOPE FOR FURTHER STUDIES
	REFERENCES

