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ABSTRACT
Objective: To describe the location and presence of permanent teeth in nonsyndromic complete
bilateral cleft lip and palate patients from the Manitoba Centre for Craniofacial Difference.
Materials and Methods: Records of 1570 patients dating back to 1958 were assessed in this
retrospective chart review.
Results: Thirty-eight patients met the inclusion criteria, providing 76 cleft site teeth: A tooth on
each side of the cleft was considered to have developed from a single lateral incisor tooth bud. The
pattern M was assigned when a tooth was found mesial to the cleft, D when distal, MD when mesial
and distal and AB if none was found. Pattern M was noted 9.2% of the time; D, 47.4%; MD, 5.3%;
and AB, 38.2%. Teeth outside the cleft site: In the maxilla, agenesis occurred in 11.9% of second
premolars and 10.5% of central incisors. In the mandible, agenesis occurred in 4.0% of second
premolars, 2.6% of lateral incisors, 2.6% of central incisors, and 2.6% of second molars.
Conclusions: The lateral incisor was most commonly found distal to the cleft. Agenesis of the
lateral incisor and teeth outside the cleft were more common than in noncleft populations. (Angle
Orthod. 2010;80:591–596.)
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INTRODUCTION

While research has characterized dental anomalies
in nonsyndromic complete unilateral cleft lip and palate
(CUCLP) patients,1–4 no investigations have specifical-
ly assessed location and presence of permanent teeth
in a nonsyndromic complete bilateral cleft lip and
palate (CBCLP) population. Comparing and interpret-
ing previous studies is difficult because of the inclusion

of mixed cleft samples,5 the lack of well-defined criteria
for tooth determination especially around the cleft
area,6 not specifying exclusion criteria such as related
syndromes associated with dental agenesis,7,8 and not
specifying the completeness of the cleft.9,10 Further,
reports on complete CLP patients do not mention
excluding patients with Simonart’s bands.

The purpose of this study was to describe the
variation in location and presence of permanent teeth
in nonsyndromic CBCLP patients from the Manitoba
Centre for Craniofacial Difference (MCCD).

MATERIALS AND METHODS

Ethics approval was obtained for this study from the
University of Manitoba Health Research Ethics Board.
A retrospective chart review including cleft coordinator;
pediatric, oral surgery, and plastic surgery notes;
medical reports; and hospital microfilm archives of
the 1570 patients seen by the MCCD dating back to
1958 was undertaken to identify patients categorized
as having a CBCLP. Charts were assessed for the
following inclusion criteria:

N At least one clear panoramic radiograph
N Clinical photograph before lip surgery
N Patient of the Winnipeg Children’s Hospital Dental
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The exclusion criteria were

N Simonart’s bands
N Underlying anodontia-, hypodontia-, or cleft-associ-

ated syndromes11

For the patients identified, the following information
was entered into an MS Excel spreadsheet: gender,
date of birth, and underlying health condition or
syndrome. Two hundred eight patients were document-
ed to have some involvement of bilateral clefting
spanning from forme fruste to complete bilateral cleft
without Simonart’s bands.12 Patients with underlying
anodontia-, hypodontia- or cleft-associated syndromes
associated with CLP, noted by dental charts and genetic
reports, were excluded to prevent observations in this
study from being skewed.11 It was not possible to
identify racial backgrounds of this population because
patients included were of mixed racial backgrounds and
not asked to disclose this on their information sheets.

Available clinical photographs from the Pediatric
Dental Clinic of the Winnipeg Children’s Hospital taken
on initial presentation of the infant were used to clarify
discrepancies between departmental reports on
whether clefting was complete. Patients with Simo-
nart’s bands were considered to have incomplete
clefting and were excluded.13 If completeness was
questionable, the patient was excluded.

Radiographs of these patients from the pediatric and
orthodontic dental charts were then assessed, if
available. The first panoramic or anterior radiographs
taken at this center are usually taken around a child’s

sixth birthday or earlier depending on patient cooper-
ation. Information recorded included types and dates
of radiographs, presence and location of lateral
incisors and all supernumerary teeth, whether mesial
or distal to the cleft sites, and agenesis of other
permanent teeth. While supplemental periapical, oc-
clusal, or anterior oblique radiographs were available
for many patients, as per previous study methods,14

patients without at least one panoramic radiograph
were excluded.

The presence of maxillary anterior teeth and the
location of these teeth, either distal or mesial to the
cleft sites, were accepted without regard for tooth
morphology.4 Teeth present were classified as mesial
or distal to the cleft site. Permanent teeth on each side
of the cleft site were considered to have developed
from a single lateral incisor tooth bud. The pattern M
was assigned when a tooth was found only mesial to
the cleft, D when only distal, MD when mesial and
distal, and AB if none was found1 (Figures 1 and 2).

Tooth agenesis outside the cleft site was determined
when no radiopacity15 was noted at the expected
location at the same time as the ipsilateral or contralat-
eral teeth had reached or passed Nolla stage 2.16 If the
ipsilateral and contralateral teeth were absent, the
adjacent tooth in the series was assessed for calcifica-
tion. Third molars were not assessed as a result of
patient age. Patients with insufficient or indistinguishable
radiographs and incomplete records were excluded.

All information was recorded by the first author, and all
radiographs were subsequently reviewed by the second

Figure 1. Patient’s right cleft site demonstrating pattern MD and

patient’s left cleft site demonstrating pattern D of lateral

incisor location.

Figure 2. Patient’s right cleft site demonstrating pattern M and

patient’s left cleft site demonstrating pattern AB of lateral

incisor location.
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author. Method reliability for identification of missing and
supernumerary teeth and location of teeth relative to
cleft site was conducted by the investigators through
random selection of a subsample of eight patients, 6
months after the initial identification in which all
radiographic observations were found to be identical.3,4

RESULTS

A total of 38 patients born between 1980 and 2002
met the inclusion criteria, providing 76 cleft sites; 29
were male (76.3%) and 9, female (23.7%). The
average age was 16 years 9 months, with a range of
5 years 10 months to 27 years 11 months. The
youngest patient with agenesis of a tooth outside the
cleft site was 12 years 9 months old.

The agenesis of permanent teeth is summarized by
location in Table 1. When considering all cleft and
noncleft sites, 26 patients (68.4%) were missing at
least one tooth. Nine patients (23.7%) were missing
only one tooth, 10 (26.3%) were missing two teeth,
three (7.9%) were missing three teeth, and four
(10.5%) were missing four teeth. Twenty-eight patients
(73.7%) were found to have at least one missing or
supernumerary permanent tooth. Two of these 28
were missing teeth and had supernumerary teeth, 24
had teeth missing but no supernumeraries, and two
had supernumerary teeth but none missing.

Permanent Teeth in Cleft Site

Figure 3 summarizes the locations where lateral
incisors were found at all cleft sites. At the 76 cleft sites,

pattern M was noted 9.2% of the time; D, 47.4%; MD,
5.3%; and AB, 38.2%. At the 38 rightside cleft sites,
pattern M was noted 5.3% of the time; D, 52.6%; MD,
5.3%; and AB, 36.8%. At the 38 leftside cleft sites,

Figure 3. Location of lateral incisor development relative to all cleft sites.

Table 1. Agenesis of Permanent Dentition

Tooth No. (FDI) Frequency of Agenesis, % (n)

17 0 (0)

16 0 (0)

15 13.2 (5)

14 0 (0)

13 0 (0)

12 36.8 (14)

11 13.2 (5)

21 7.9 (3)

22 39.5 (15)

23 0 (0)

24 0 (0)

25 10.5 (4)

26 0 (0)

27 0 (0)

37 2.6 (1)

36 0 (0)

35 5.3 (2)

34 0 (0)

33 0 (0)

32 2.6 (1)

31 2.6 (1)

41 2.6 (1)

42 2.6 (1)

43 0 (0)

44 0 (0)

45 2.6 (1)

46 0 (0)

47 2.6 (1)
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pattern M was noted 13.2% of the time; D, 42.1%; MD,
13.2%; and AB, 39.5%. Only four patients had super-
numerary teeth; all were found distal to the cleft site.

Permanent Teeth in Noncleft Site

Considering only teeth outside the cleft, 13 patients
(34.2%) were missing at least one tooth. Table 1
summarizes specific tooth agenesis. Pairs of dental
agenesis outside the cleft region were noted in five
patients (13.2%): one missing two maxillary second
premolars, one missing two mandibular and one
maxillary second premolar, one missing both maxillary
second premolars and both mandibular lateral incisors,
one missing both mandibular central incisors and one
missing both mandibular second molars. No supernu-
merary teeth were detected outside the cleft site.

DISCUSSION

There have been previous studies assessing dental
anomalies in patients with CLP; however, it is difficult to
draw direct comparisons. Thirty-one percent of patients
classified as CLP have Simonart’s bands,17,18 so dental
findings are difficult to compare. While some research-
ers have grouped, or not differentiated between, cleft
types and have not excluded patients with syndromes or
Simonart’s bands,8,19 others have excluded or separated
patients having Simonart’s bands from those with
complete CLP.13,17,20,21 They have also failed to specify
cleft severity and precisely how radiographic assess-
ments were determined.7,8 This has made it impossible
to determine the particular patterns of agenesis,
supernumerary teeth, and relative locations of teeth at
the cleft site in patients with nonsyndromic CBCLP but
without Simonart’s bands.22

Other researchers have found it difficult to obtain an
adequate sample size of patients with a specific cleft
type.17 Of the 1570 patients registered with the MCCD,
only 38 met our selection criteria, providing 76 cleft sites.
Dental radiographs were commonly destroyed 8 years
after patients’ last appointment with the Children’s
Hospital Dental Clinic; this visit was often around their
18th birthday. No models were available to assess the
size and shape of the dentition. Surgical reports
indicating the extraction of developing permanent lateral
incisors during alveolar bone grafts and all requests for
orthodontic extractions were reviewed when available.
To decrease error in data collection, two independent
examiners were utilized.1 Due to the wide variety of
methodology, classification, grouping, and inclusion
criteria, there are limitations in making direct compari-
sons of our findings with respect to hypodontia and
location of cleft site teeth with those in the literature.2

We considered the maxillary lateral incisor to be a
tooth mesial or distal to the cleft site with any

morphology between the permanent central incisor
and canine. Agenesis of the maxillary lateral incisor
was noted if no permanent tooth was found between the
central incisor and canine. We found that 61.8% of
lateral incisors were present. This is more than that
reported by Tsai et al1 and Ribeiro et al4 in nonsyndromic
patients with CUCLP (50.2%–51.8%), considerably
more than that reported by Cassolato et al2 (27%) and
substantially lower than the 97.8%–99.0% reported in
noncleft populations.23,24 This is consistent with research
indicating that as cleft severity increases, the prevalence
of anomalies such as hypodontia increases.4,10

The finding that cleft-side permanent lateral incisors
were more frequently located distal to the cleft are in
agreement with previous studies.1,4 This study found
lateral incisors distal in 83.0% of cleft sites. This is more
than the 76.5% found distal in a nonsyndromic CUCLP
population.4 In the permanent dentition, the most
common pattern was D (46%), followed by AB
(38.2%), M (9.2%), and MD (5.3%). Studies by
Ferenczy25 and Wei et al26 found that the lateral incisor
dental lamina is not found exclusively in the premaxillary
segment. This is consistent with the results we have
seen. Several authors explain that the dental lamina of
the lateral incisor is thought to split, resulting in what
some authors describe as supernumerary teeth.6,7

Cleft site supernumerary teeth were found in 10.5%.
This is more than the 0.73% of patients having a cleft
site supernumerary tooth in a nonsyndromic CUCLP
population1 and 1–3% of noncleft patients who have
supernumerary teeth.23,27 This is not consistent with
studies indicating that as cleft severity increases, the
prevalence of supernumerary teeth decreases.4

The higher frequencies seen in this study are not
consistent with previous studies.4,6 Two of the four
patients with supernumerary teeth had only one extra
tooth. This value is lower than the 86% reported in
noncleft populations.27 The remaining two patients with
supernumerary teeth had two extra teeth. Investigators
of noncleft populations have reported that 12–23% of
patients with supernumerary teeth have two extra
teeth.27 A comparison of our results of agenesis with
that of noncleft patients and cleft-sided CUCLP patients
are summarized in Tables 2 and 3, respectively.

The most commonly missing teeth in this population
were the maxillary lateral incisors (38.2%), the
maxillary second premolars (11.9%), the maxillary
central incisors (10.5%), and the mandibular second
premolars (4.0%). This is similar to the order found in
the nonsyndromic CUCLP study by Ribeiro et al,4 with
maxillary lateral incisors missing in 49.8% of patients,
followed by the maxillary second premolars (5.91%),
then the mandibular second premolars (2.71%). These
patterns differ from those of a noncleft population:
mandibular second premolars (2.09%), followed by
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maxillary lateral incisors (1.17%), and maxillary sec-
ond premolars (1.08%).28

A total of 68.4% of patients were missing at least one
tooth, and 23.7% had at least one missing tooth outside
the cleft site. This result is supported by a nonsyndromic
CUCLP study by Ribeiro et al,4 who found hypodontia
outside the cleft area in 20.7% of patients in the cleft-
sided arch. These rates are considerably higher than the
3.5–10.1% of noncleft patients found with hypodon-
tia.27,29 Noncleft site supernumerary teeth were not found
in this population, which is consistent with nonsyndromic
CUCLP research.1

CONCLUSIONS

N The lateral incisor was most commonly found distal
to the cleft site and supernumerary teeth present
may derive from the lateral tooth bud.

N Agenesis of lateral incisors was less common than in
CUCLP and more common than in noncleft popula-
tions.

N Agenesis of teeth outside the cleft site was more
common in this population than in CUCLP and
noncleft populations.

N The most commonly missing teeth were the maxillary
lateral incisors, the maxillary second premolars, the
maxillary central incisors, and then the mandibular
second premolars.

N More supernumerary teeth were found in this
population than in CUCLP and noncleft populations.
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