
Non-metric trait “winging” in dental malocclusion: A scoping review
Shahnaz Mansoori,¹ Maliha Athar,² Aman Chowdhry,³ Priyanka Kapoor⁴

¹Tutor, Orthodon�cs and Dentofacial Orthopaedics, Faculty of Den�stry, Jamia Millia Islamia. 

²BDS student,Faculty of Den�stry, Jamia Millia Islamia. Email Id: maliha.athar24@gmail.com

³Professor, Oral Pathology, Faculty of Den�stry, Jamia Millia Islamia. 

⁴Professor, Orthodon�cs and Dentofacial Orthopaedics, Faculty of Den�stry, Jamia Millia Islamia.

Official Publication of Indo Pacific Academy of Forensic Odontology

Reviews & Opinions JINPAFO Vol.12, Issue 1, Jan. - June 2023

26

Introduc�on

Winging is a non-metric dental trait describing the posi�on 

of upper incisors where a wing-like appearance is formed by 

maxillary incisors due to the rota�on of these teeth in their 

sockets.(Figure 1a) However, different terminologies have 

been used for rota�on of upper incisors by different authors: 

“Mesio- palatal torsion” by Nelson¹, and Leigh²,  “bilateral 

mesial rota�on” by Dahlberg, Enoki, and Nakamura 1958³, 

and “bilateral V shape incisors” by Wright in 1941⁴.  

In appearance, winging describes the incisors’ posi�on 

when the tooth (or teeth) is rotated so that the distal surface 

is displaced labially and the mesial surface lingually (Figure 

1a). In contrast, “counter-winging “ is also explained by  

Dahlberg (1958, 1963) ⁵ as the posi�on of incisors when the 

mesial surface is displaced labially and the distal surface 

lingually.(Figure 1b)

Dental morphological characteris�cs including “winging” 

since primeval �mes have been instrumental in providing 

valuable evidence in palaeontology studies, as teeth are 

one of the best-preserved materials in ancient remains. The 
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ABSTRACT-

Background: Dental non-metric and metric traits provide valuable evidence in anthropology and ethnicity determina�on in 
forensics. Of the various non-metric dental traits, “winging” and “counter-winging” represent the rota�on of upper incisors, 
described by various authors, and are known to be influenced by gene-environment interplay. Thus, it shows associa�on to 
various dental and skeletal classes of malocclusion which may have anthropological and clinical implica�ons. 

Material and methods: The current scoping review was planned with the aim to study skeletal and dental malocclusions 
associated to “winging”.  A thorough literature search was conducted in June 2023 in ‘PubMed’, ‘Scopus’ and ‘Web of 
Science” with MeSH and free text terms, “winging”, “orthodon�cs” in combina�on with Boolean terminologies. Study 
designs including clinical trials, case series, and case reports were included with no limita�on of date and language. Ini�al 
search was done with a pre-determined search strategy, followed by duplicate removal, further exclusion by strict inclusion 
criteria, and full text retrieval of final included records. 

Results: PRISMA revealed 47 records in ini�al search, followed exclusion of 43 records, and final inclusion of 4 ar�cles where 
orthodon�c interven�on had been a�empted for correc�on of winged maxillary incisors. All studies had a�empted de-
rota�on of winging successfully, of which one of the studies intervened with aligner therapy, and the other three with 
sec�onal fixed orthodon�c appliances. Of these, one case report on a cle� pa�ent men�oned a 6-year reten�on follow-up. 

Discussion and conclusion: Winging represents an unusual dental morphological pa�ern in an individual and is frequently 
associated with dental/skeletal malocclusions and growth abnormali�es like cle� lip and palate, as has been presented in 
the current scoping review. It also highlights the challenges in management of winging in orthodon�c correc�on and the 
requirement of long-term reten�on in such cases. This review brings forth the need to explore further the gene�c overlap of 
winging with other dental and skeletal traits.  Also, “winging” should be documented as a separate malocclusion trait in 
regular orthodon�c assessments with a huge poten�al in individual iden�fica�on in forensics. 
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heterogeneity in dental morphology amongst different 

popula�ons is useful in understanding the varia�on in 

evolu�on, food habits, phenotype, and alignment 

characteris�cs of human den��on owing to the ethnic 
6,7diversity in as well as progression to modern civiliza�ons. 

There are various systems to classify the dental 

morphological varia�ons, of which ASUDAS (Arizona state 

university dental anthropology system) is the most 

extensively used. It has several advantages of being 

comprehensive with detailed illustra�ons and relevance in 
7,8current �mes due to user-friendly so�ware applica�on.  

The frequency trend of ASUDAS traits has been explored in 

several ethnic popula�ons worldwide and most recently, 20 

ASUDAS traits have been studied in Delhi, NCR popula�on in 

India by Chowdhry et al, 2023.⁹ Further, recent study by Irish 

et al, 2020 has explored  these ASUDAS traits for the gene�c 

affinity using single nucleo�de polymorphisms (SNPs) 

among African and global samples and found close 

associa�on of ASUDAS/SNP for dental and gene�c traits. 

Thus, it is impera�ve that these traits be explored in various 

skeletal and dental arrangements of teeth and jaws which ¹⁰ 

are governed by gene�c or epigene�c environmental 

influences. As an overtone, a recent study by Ashoori et al, 

2022 ¹¹ also studied the associa�on of 46 non-metric 

traits/shape-number-size anomalies with sex and skeletal 

malocclusions. 

However, the mode of inheritance of individual traits is not 

well understood in associa�on with dental and skeletal 

arrangement of teeth and jaws. Of these, “winging” 

presents forensic, anthropological, and clinical implica�ons 

having specific concerns during orthodon�c alignment and 

reten�on due to its clinical presenta�on. Although, 

“winging” is a dental trait extremely important for 

individual iden�fica�on in forensics, the current scoping 

review focuses on its associa�on with malocclusion for its 

clinical arrangement as well as management.

Material and methods: The research ques�on addressed in 

the current scoping review was “Is winging a malocclusion 

trait with special concerns in presenta�on, management, 

and reten�on?”.  A thorough literature search was 

conducted in June 2023 in different databases, “PubMed’, 

‘Scopus’ and ‘Web of Science” with MeSH and free text 

terms, “winging”, AND “orthodon�cs” in combina�on with 

Boolean terminology. Variable study designs were included 

i.e clinical trials, case series, and case reports with no 

limita�on of date and language. Reviews and systema�c 

reviews, opinions were excluded. Preferred repor�ng items 

for systema�c reviews and meta analyses (PRISMA) was 

followed for record iden�fica�on, screening, eligibility, and 

exclusion.(Figure 2)  Ini�al search was done with a pre-

d e t e r m i n e d  s e a rc h  s t ra t e g y  ( “ w i n g i n g ”,  A N D 

“orthodon�cs”) followed by duplicate removal, further 

exclusion by strict inclusion and exclusion criteria (Table 1), 

and full text retrieval of final included records. 

Results: Ini�al search revealed 47 records on applica�on of 

predetermined search strategy on databases based on the 

research ques�on. Duplicate removal excluded two records 

followed by further exclusion of 41 records following strict 

inclusion and exclusion criteria (Table 1). Final inclusion of 4 

ar�cles was done where orthodon�c interven�on had been 

Figure 1a

Figure 1b

Figure 2: Preferred Repor�ng Items for Systema�c Reviews and 
Meta-Analyses 
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a � e m p t e d  fo r  c o r re c � o n  o f  w i n g e d  m a x i l l a r y 

incisors.(Figure 2) The search was performed by two 

inves�gators independently (SM, MA) and in case of 

discordance, was referred by two inves�gators (PK, AC) un�l 

the consensus was achieved. These three included records 

underwent data extrac�on by SM, MA independently.

Data extrac�on: The data extrac�on (Table 2) of three 

included studies¹²-¹⁵ revealed different approaches for 

correc�on of winged maxillary incisors to change in 

interlabial angle, and correc�on of rota�on and �p of 
13,15incisors followed by reten�on. Of these, two studies  

men�oned correc�on of incisor alignment with sec�onal 

edgewise appliance bonded to the bilateral central incisors 

for alignment, with 0X2 twin bracket appliance and an 
15

0.018-inch NiTi wire used in one of the studies.  The third 

study however retrospec�vely studied incisor correc�on 

performed by contemporary Invisalign treatment using 

Clincheck technology comparing the accuracy of predicted 

outcome with the achieved outcome, and suggested use of 

linear equa�ons to overcorrect such incisors. ¹² In addi�on, 

one case-report showed winging and unusual morphology 

of incisors as one of the dental traits in pa�ent with Bloch-

Sulzberger Syndrome with cle� Lip and palate along with 

many other dental anomalies. ¹³ Thus, it is paramount to 

check gene�c associa�on of such nonmetric dental traits 

with the syndromes of growth abnormalies as they may act 

as proxy to occurrance of such condi�ons.  Besides, one case 

report in a young pa�ent men�oned a history of fall two 

years prior to presenta�on of pa�ent in the clinic. ¹⁵ There 

was no way to ascertain that winging was consequent to the 

fall, but ascertains that such history could be relevant to the 

clinical presenta�on of “winging” in future. One case report 

men�oned reten�on by crowns and fixed prosthesis for 

esthe�cs,¹³ while the other men�oned retaining the 

appliance for 12 weeks prior to root comple�on.¹⁵

Discussion: The current scoping review focuses on the 

importance of winging as a malocclusion trait, its iden�fying 

features (showing significance in forensic iden�fica�on), 

associated anomalies, orthodon�c management and 

reten�on. 

The term “winging” for incisors has been used in dental 

anthropology, dental anatomy, forensic odontology¹⁶  

primarily for referring to peculiar teeth arrangement but 

has not been separately used �ll now as a malocclusion 

trait. However, the classifica�on of winging as given in 

ASUDAS can show clear clinical representa�on in 

orthodon�c malocclusions. Table 3 gives a clinical and 

pictorial representa�on of each class of winging as given in 

ASUDAS system. 

These classes of winging have been discussed with respect 

to ethnicity determina�on  by Oshima S et al ¹⁷ on a sample 

of 750 study casts and 500 dry skulls among Chinese males, 

with 4.4% and 5.3% rota�on of the le� and right maxillary 

central incisors respec�vely. He also found 3% bilateral 

winging of maxillary central incisors among Chicago Whites 

and 22% to 38% among Pima Indians. Enoki and 

Nakamura(3) reported 9.64% of bilateral winging among 

1,089 Japanese school children, with females having a 

higher frequency (12%) than males (7%) whereas 

Rothammer ¹⁸ measured mesiopalatal rota�ons of central 

incisors rela�ve to the sagi�al line of the maxilla with no sex 

difference found in the Chilean Indian popula�on. V.Kaul 

and S.Prakash ¹⁹ reported maxillary central incisor winging 

in Jat children ranging in age from 6-16 year with males 

having higher frequency of winging than females in 

deciduous den��on while no significant winging was seen 

in permanent den��on.

As observed in clinical pictures and the studies included in 

scoping review, winging and reverse winging is found in 

associa�on with other dental and skeletal anomalies 

including high narrow arched palate and also in syndromes 

with cle� lip and palate.¹³ This condi�on is found to exist in 

both crowded and uncrowded den��ons. The arch form 

and the palatal vault height may influence the posi�on of 

teeth and pedigree studies show a consistent similarity of 

this trait in families, which suggests a gene�c explora�on 

for this trait, as shown in an earlier study showing 

ASUDAS/SNP associa�on.¹⁰ Further, winged teeth have 

o�en been found to be accompanied by other dental 

morphology, number, and erup�on anomalies such as 

adjacent teeth malposi�on, dilacera�ons, supernumerary 

and retained deciduous teeth, and abnormal morphology 

of several teeth in the same pa�ent.¹⁵ Thus, the clinic 

assessment of associated anomalies is impera�ve on 

presenta�on of winging. 

Regarding management and reten�on, the cases included 

Inclusion criteria Exclusion criteria
Non-metric dental traits of
winging

Studies in nonmetric dental traits
not in the orthodon�c domain

Studies involving orthodon�c
treatment

Nonmetric dental traits except
winging

Table 1: Inclusion and exclusion criteria
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Table 2: Summary of the findings of the studies included in the present scoping review.

STUDY STUDY

PARTICIPAN

TS

AGE/ SEX DENTAL

PARAMETERS

WITH RELEVANT

HISTORY

TREATMENT METHOD OF

ASSESSMENT

RESULTS

Maree A et al,

2022(12)

30 Adults

>18

years

Winged maxillary

central incisors

Invisalign appliance

was used for rota�on

and �p movements of

winged maxillary

incisors.

The superimposi�on

with respect to inter-

labial angle (ILA) and

�p was measured

between Clincheck

predicted and

achieved �p and ILA at

three �me

points, using

Geomagic Control X

so�-

ware (3D Systems,

Rock Hill, SC) was used

Stereolithograph

y files

No sta�s�cally significant

difference in ILA due to

measurements for rota�on

and change in individual

incisor rota�on using

conven�onal measurement

method and superimposi�on

method was observed.

reported. The Invisalign in

programmed upper incisor

rota�on and uprigh�ng usually

shows undercorrec�on and

requires close monitoring with

the help of regression

equa�ons for overcorrec�on.

Nojima K et

al, 2017(13)

1 8 years 4

months/

Female

bilateral cle� lip,

alveolus, and

palate; a Class II

molar

rela�onship;

winging of both

maxillary central

incisors; and

spacing in the

mandibular

anterior tooth

arches. Anterior

crossbite

Sec�onal edgewise

appliance for incisors

alignment.

Photographs,

OPG Lateral

Cephalogram

Orthodon�c correc�on, fi�ed

prostheses, restora�ve

treatment for occlusal stability.

Reten�on period of 6 years

with regular follow up

Dali et al,

2013(14)

1 6 years Early mixed

den��on pa�ent

with unilateral

winging of 11

Begg’s bracket

bonded on labial and

palatal aspect of 11

which was derotated

with the help of two

cross elas�cs (3M

Unitek, California,

USA) and anchorage

from molars banded

with Nance palatal

arch.

Photographs,

clinical

examina�on

Orthodon�c correc�on,

composite ribbond fiber as

retainer on palatal aspect of 11

and 21, follow-up every 3

weeks

Prasad VN et al ,

2005(15)

1 8 years 6

months /

Male

Winged maxillary

central incisors

H/O Trauma by

fall at 4 years 6

months

0×2 twin bracket

appliance with

anterior sec�onal

wire, 0.018 inch NiTi

ini�ally, replaced by

0.0175×0.025 inch

Stainless wire a�er 4

weeks.

Photographs,

IOPAR OPG

Derota�on of incisors was

achieved, 12 weeks

reten�on, 12 months follow up

revealed no relapse
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in the scoping review men�on different approaches, 

including sec�onal edgewise appliance, use of cross-

elas�cs, and newer techniques of aligner therapy.  While 

two studies men�oned sec�onal edgewise appliance for 
13,15correc�on of winging,  one men�oned correc�on of 

unilateral winging by buccal and palatal bonding of winged 

incisors and correc�on by cross-elas�cs and Nance palatal 

arch.¹⁴ This suggests early intercep�on of winging in young 

early mixed den��on stage for be�er derota�on and 

reten�on. Few studies also men�on correc�on of associated 

abnormal morphology by reshaping, followed by crown or 

fixed prosthesis.  This suggests inter-discipl inary 

management of winging and regular follow-up at an interval 

of 3-6 months in case of early intercep�on of winging.   

Newer treatment therapies including aligner therapy has 

also been explored for derota�on for improving the inter-

incisal angle of winged incisors.¹² It has been suggested that 

linear regression equa�ons should be incorporated in 

ClinCheck or other aligner so�ware for over-correc�on and 

maintenance of correc�on.

Limita�ons:

· Variable study designs were included

· Quality assessment not done

· No randomised trial was found for best treatment 

strategy for correc�on of winged incisors

Future scope

Ÿ Winging can be proposed as a malocclusion trait with 

proper treatment and management strategies for 

different stages of den��on.

Ÿ It should be a part of dental record proforma to aid 

individual iden�fica�on for forensic purposes, if 

required in future.

Conclusion

Winging, a non-metric dental trait, usually assessed for 

ethnicity determina�on, is a potent malocclusion en�ty 

which requires intercep�on at early stages for �mely 

management and be�er reten�on of correc�on. The 

current scoping review suggests sec�onal fixed 

orthodon�cs and use of cross elas�cs with anchorage 

savers in early intercep�on as conven�onal approach and 

newer aligner therapies for correc�on of winging in adults. 

Future studies should focus on clinical trials with standard 

therapies for genera�ng good primary literature and also 

considering winging as a separate malocclusion en�ty. 
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