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INTRODUCTION
The Pierre Robin Sequence (PRS) is a rare congenital anomaly 

32 described by Pierre Robin. It is characterized by the triad of 
micrognathia, glossoptosis and airway obstruction, with the cleft 
palate as an aggravating factor since it was present in 90% of the 

21,31cases.  Prevalence estimates vary from one per 8,500 to 20,000 live 
4,5,29births  and without distinction between the sex, except for 

17chromosome X-linked inheritance.  The etiology of this condition is 
still unknown and there are three proposed theories to explain its 
pathogenesis: the mechanical theory, which is the most widely 

2 accepted and proposes mandibular hypoplasia as the initial event; the 
neurological maturation theory; and the mandibular compression 

13 theory. In addition, several authors have investigated a possible 
genetic determination in the etiology of the PRS, but it still remains 

6,18,34uncertain.

Although the PRS may occur isolated, some associations with other 
27malformations have been described.  Thus, Cohen (1976) classied 

the PRS in three groups due to the wide phenotype variability and the 
different genetic contributions for each one: Isolated Pierre Robin 
Sequence (IPRS) for cases without associations to other 
malformations or syndromes; Syndromic Pierre Robin Sequence 
(SPRS), which happens as part of a specic syndrome; and Anomaly-
associated Pierre Robin Sequence (APRS), when it occurs 
simultaneously to one or more anomalies that do not stablish a specic 

8syndrome.  Approximately 26% to 83% of the diagnoses of PRS are 
14,17  part of a syndrome. Until today,more than 40 associated syndromes 

 were described, being the most common the Stickler Syndrome (SS), 
Treacher Collins Syndrome (TCS) and 22q11.2 Deletion Syndrome 

12,16,19\(22q11.2 DS).

Stickler syndrome is connective tissue disorder that is a clinically 
based diagnosis involving myopia, cataract, retinal detachment, 
hearing loss, midface underdevelopment, joint abnormalities, and cleft 

33palate.  TCS is a deformation of facial structures produces a 
characteristic appearance that includes malar hypoplasia, periorbital 
soft tissue anomalies, maxillomandibular hypoplasia, and ear 
anomalies. Both are genetic disorders caused by COL2A1 and TCOF1 

28,33genes, respectively.  Already, the 22q11.2 DS is diagnosed in 
patients with a submicroscopic deletion of chromosome 22 and has 
various clinical features including congenital heart problems, specic 
facial features, frequent infections, developmental delay, learning 
problems and cleft palate. All the syndromes may be associated or not 

24with PRS.

Even though the PRS manifests the characteristic phenotypes in the 
oral cavity, there are few studies investigating the dental 

9,20,23manifestations. A study conducted by Castillo (2019) with subjects 
with IPRS observed that 92.72% presented at least one dental anomaly, 
the most common of which were, respectively, taurodontism, dental 
agenesis and dilacerated roots. No cases of supernumerary teeth, 

22microdontia or macrodontia were observed.  These ndings show that 
in addition to the complexity of medical treatment, is also expected a 
complex dental treatment in IPRS patients due to the high incidence of 
dental anomalies. However, no study has evaluated dental anomalies 
in SPRS so far. Thus, this study aims at performing a critical review of 
the literature regarding the dental anomalies described in the main 
SPRS.

MATERIALS AND METHODS
This critical review chose as research strategy an active search for 
information in three electronic databases [PubMed (https:// 
pubmed.ncbi.nlm.nih.gov),Medline(http://bases. bireme.br/cgi-
bin/wxislind.exe/iah/online/?IsisScript=iah/iah.xis&base= 
MEDLINE&lang=p&form=B) and SciELO (Scientic Electronic 
Library Online; https://scielo.org] using the intersection of the 
following health sciences descriptions (DesC/MeSH, created by 
BIREME to serve in indexing papers from scientic journals; 
https://decs.bvsalud.org): “Dental Abnormalities”, “Tooth 
Abnormalities”, “Dental Anomalies”, “Oral Diagnosis”, “Dentistry”, 
“Oral Health”, “Pierre Robin Syndrome”, “Mandibulofacial 
Dysostosis”, “22q11.2 Deletion Syndrome”, and “Stickler 
Syndrome”. For the selection of manuscripts, papers published 
between 2014 and 2022 were analyzed according to the inclusion 
criteria. This process resulted in a total of 261 papers, excluding the 
duplicates.
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The papers were submitted to a careful selection process, in order to 
identify the dental anomalies in the cases of SPRS. Firstly, titles and 
abstract were examined and considered according to the following 
inclusion criteria: only case reports and clinical research with SS, TCS 
and 22q11.2 DS with PRS. After that, the papers were read in full and 
only studies that could identify clinically and/or radiographically the 
dental anomalies were included. All studies who had no oral clinical or 
radiographic images of the cases of SS, TCS and 22q11.2 DS with PRS 
were excluded from this study. Of the 261 papers, 254 were excluded 
(240 not addressed PRS and/or dental anomalies in cases of SS, TCS 
and 22q11.2 DS; nine not addressed the syndromic form with PRS; and 
ve were literature review or letters to editor) and seven papers were 
selected for this literature review (one was clinical research and six 
case reports) (Figure 1). 

Figure 1. Flowchart showing the inclusion and exclusion criteria of 
studies

RESULTS
Of the seven papers included in this study, two were about the TCS and 
ve with 22q11.2 DS. No study was found regarding the Stickler 
Syndrome (SS). To all the studies, the methods employed for the 
evaluation were medical records, clinical examinations, intrabuccal 
and extrabuccal photographs, panoramic and cephalometric 
radiographs, dental models, and a 3D image of the face. 

In the table 1 shows two studies with TCS. In the rst showed one 
patient with impacted lower canines and crowded teeth, and in the 
second, one patient presenting crowded teeth.

Table 1. Dental anomalies in the patients with Treacher Collins 
Syndrome included in this review.
 

In relation the 22q11.2DS, one clinical research and four case report 
was found. In the clinical research four of the 20 patients had dental 
agenesis, three patients presented impacted upper canines, two upper 
lateral incisors hypoplasia, one supernumerary tooth, and one dental 
transposition. Furthermore, the clinical cases report showed three 
patients with dental dysmorphic feature, macrodontia and crowding of 
the teeth, one with ectopic eruption, one with supernumerary tooth, 
and one with delayed eruption (Table 2).

Table 2. Dental Anomalies In The Patients With 22q.11.2 Deletion 
Syndrome Included In This Review.

DISCUSSION
In this study we evaluated the dental anomalies in patients with SPRS, 
including 22q11.2 Deletion Syndrome, Stickler Syndrome, and the 
Treacher Collins Syndrome in the three selected databases. Even with 
wide search parameters, we obtained a total of seven studies, being ve 
about the 22q11.2DS and two TCS. It is noteworthy that no study was 
found from 2014 to 2020 regarding dental anomalies in subjects with 
SS, even though it is the most common syndromic form in the Pierre 

19Robin Sequence.  Corroborating with these results, studies show only 
orthodontic changes as retroclined incisors, a large overjet and 

1,35overbite due to micrognatia present in SS.

20Of the seven studies included in this study, one clinical research  
 7,23,30,36,3,37  analyzed 20 patientsand six case report included nine patients.

A total of 29 patients with SPRS were analyzed, being 27 with 
22q11.2DS and two with TCS. The results show that dental anomalies 
of position, number and structure were the most common in the SPRS. 
From this sample, dental agenesis, supernumeraries, impacted 
canines, crowded teeth, dental transposition, ectopic eruption, delayed 
eruption, enamel hypoplasia and macrodontia were reported in 
subjects with 22q11.2DS. In subjects with TCS were crowded teeth 
and impacted teeth.

Although, the literature on dental anomalies in 22q11.2DS and TCS is 
rather sparse, our review revealed that dental anomalies are common. 
In 22q11.2DS was reported a high prevalence of dental agenesis (four 

15,25,26of 20 patients), as also found in older studies.  These studies 
showed dental agenesis mainly in primary affected teeth being 
mandibular incisors, maxillary lateral incisors and maxillary second 

15,20,25,26premolars.  In addition, studies reported cases of 22q11.2DS with 
3,10complete dental formation.  A solitary median maxillary central 

38 20,36incisor was reported in a case of 22q11.2DS,  supernumerary,  
37macrodontia,  and delayed tooth formation and eruption were also 

38reported.

Structural defects of tooth enamel in the quality and quantity of enamel 
are also common ndings, with a predominance of hypomi 

3,25neralization, especially in permanent teeth.  However, in syndromic 
patients, the increased prevalence of caries and gingivitis still remains 
related to poor oral hygiene. Thus, health providers and family 
members should be motivated by and informed about these oral health 
challenges, and access to dental care should be ensured. Routine dental 
visits will also help maintain and improve the oral health of patients.

Few dental anomalies repeated in more than one case and no patient 
presented all characteristics simultaneously. Thus, analyzing the data 
found in the studies, we may infer that the dental anomalies observed in 
subjects with 22q11.2DS are similar to those observed in subjects with 
non-syndromic cleft palate, with a high prevalence of dental agenesis, 

11followed by impacted canines and dental hypoplasia.  Some authors 
attribute this higher prevalence of agenesis to the presence of cleft 
palate as part of the typical phenotype. As such, the shortening of the 
dental arch due to the presence of the cleft palate and the characteristics 
of the 22q11.2DS could be responsible by the impacted canines and 
crowed teeth. 

Furthermore, the studies included in this review analyzing subjects 
with TCS observed many oral conditions, in particular orthodontic 
alterations, with a predominance of crowded teeth, which was present 
in two case reports. This characteristic in subjects with TCS may be 
explained by the reduced maxillomandibular dimensions 
characteristic of the syndrome, which is also called mandibulofacial 
dysostosis. Therefore, in this syndrome, there is often a difference 
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Treacher Collins Syndrome
Author Year Country Type of

Study
Number of
 Subjects

Dental 
anomalies

Renju et 
al.30

2014 India Case Report 1 Crowded teeth

Chung et 
al.7

2014 USA Case Report 1 Impacted lower 
canine (N=2)
Crowded teeth

22q11.2 Deletion Syndrome
Author Year Country Type of 

Study
Number of 
Subjects

Dental 
anomalies

Vaz et al.36 2015 Portugal Case 
Report

2 Supernumerary 
(N=1)

Matthews-
Brzozowska 
et al.23

2015 Polônia Case 
Report

1 Delayed 
eruption (N=1)
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Lewyllie et 
al.20

2017 Belgium
Western
Europe

Clinical 
Research

20 Dental 
agenesis (N=4)

Impacted upper 
canine (N=3)
Enamel 
Supernumerary 
Transposition 

AlQarni et 
al.3

2018 Saudi 
Arabia

Case 
Report

1 Ectopic 
eruption (N=2)

Yamada et 
al.37

2019 Japan Case 
Report

3 Enamel 
hypoplasia 
Macrodontia 
Crowded teeth 



between the size of the teeth and the dimensions of the arches, leading 
28,33to alterations in dental positioning and occlusion.

CONCLUSIONS
Although the syndromes associated to PRS (SPRS) are rare and few 
studies were published showing the dental features, this review 
supports that dental anomalies of position, number and structure are 
common clinical ndings in the SPRS. Dental agenesis, 
supernumeraries, impacted canines, crowded teeth, dental 
transposition, ectopic eruption, delayed eruption, enamel hypoplasia 
and macrodontia in the 22q11.2DS, and crowded teeth and impacted 
teeth in the TCS. These clinical ndings may be valuable to all 
professionals that provide care to these patients. In addition, by 
improving their knowledge regarding the dental condition of these 
subjects and their respective dental anomalies, the dentists may be able 
to plan more effective rehabilitation treatments and improve the 
quality of life of these subjects.
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