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Abstract

The existing literature on the periodontal condition in different cleft types is inconclusive and has yielded
conflicting results. Therefore, the aim of this systematic review and meta-analysis is to assess and compare
the oral health needs of children with bilateral cleft lip and palate (BCLP) with those of children with
unilateral cleft lip and palate (UCLP).

Six electronic databases were thoroughly searched for articles published up to June 2022 that directly
compared the periodontal condition of BCLP patients with that of UCLP patients. A meta-analysis was
conducted using the random-effects model with inverse variance weighting. The literature search yielded
858 articles, out of which 58 studies were selected for a full-text review. Finally, 5 articles, which compared
86 BCLP individuals with 132 UCLP patients across 3 continents, were evaluated. The selected papers
compared gingival and periodontal parameters, including the plague index (P1), the gingival index (Gl),
periodontal probing depth (PPD), and clinical attachment loss (CAL).

The meta-analysis revealed a significant difference in CAL on the facial side in BCLP individuals (mean
difference: —0.44, 95% confidence interval ((/): 0.27-0.61, Z = 5.07, p < 0.0001). The remaining
parameters did not reveal any significant differences between the 2 groups.

In light of the established correlation between cleft lip and palate morbidity and surgical interventions on
gingival and periodontal health, these factors must be incorporated into treatment planning.
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 Anatomical cleft characteristics, malaligned teeth and skeletal discrepancies contribute to periodontal attachment

loss in cleft patients.

* The systematic review revealed higher attachment loss on mesial, facial and palatal surfaces of maxillary canines.
* Treatment planning for cleft lip and palate patients should consider periodontal conditions to ensure optimal oral

health outcomes.

Introduction

Cleft lip and palate is one of most prevalent congenital
malformations within the head and neck region,!~* with
incidence rates of 1:700 live births. Epidemiological stud-
ies have demonstrated that the prevalence of cleft anoma-
lies may vary depending on geographical location, socio-
economic status and racial background.® The American
Indian population exhibited the highest prevalence rates
of 2.62 per 1,000 live births, followed by the Japanese,
Chinese, and White populations with 1.73, 1.56, and 1.55
per 1,000 live births, respectively. The Black population
exhibited the lowest rate of 0.58 per 1,000 live births.®
Furthermore, data spanning a 5-year period revealed that
the overall congenital anomaly rate increased in the United
States and decreased internationally.”

Orofacial clefts represent a heterogeneous group
of congenital malformations with different morphologic
presentations, ranging from cleft lip alone to complete
unilateral cleft lip and palate (UCLP), bilateral cleft lip and
palate (BCLP), and isolated clefts of soft palate, resulting
from the lack or incomplete fusion of the medial nasal
process with the maxillary process during the first stage
of embryonic development.

Cleft lip and palate is also associated with a number
of syndromes, such as Treacher Collins syndrome, Pierre
Robin syndrome and DiGeorge syndrome, which have
been linked to a variety of factors, including increased
maternal age, tobacco smoking and alcohol consumption.
Although the precise etiology remains unclear, mutations
in the PAX9, TGF-f3, IRF, and MSX1 genes play a piv-
otal role in fetal development. Unilateral clefts account
for 75% of all cases, while 25% are bilateral. In unilateral
clefts, the left side is more frequently affected. The majority
of dental anomalies in CLP patients occur in the anterior
region of the maxilla. This observation may be related to
the surgical procedures performed in this region during
the process of tooth bud formation.?

Individuals with cleft lip and palate often experience
impaired orofacial functions, including speech, deglutition
and oral health. Consultations with patients who present
with cleft anomalies commence immediately after birth,
and the initial treatment begins during the first month after
childbirth. Cleft palate associations worldwide, including the
American Cleft Palate Craniofacial Association (ACPA),

concur that the management of these patients is best
provided by a multidisciplinary team of specialists,
including oral and maxillofacial surgeons, pediatricians,
orthodontists, speech therapists, prosthodontists, pedo-
dontists, as well as medical professionals such as pediatri-
cians, speech therapists, phoniatricians, and laryngolo-
gists.>10

The development of carious lesions and periodontitis is
increased in individuals with cleft lip and palate.!'!2 Even
before the complete closure, the soft tissue folds com-
plicate access to target areas with conventional cleaning
techniques and may serve as a habitat for putative patho-
gens. This, in turn, increases the risk of intraoral trans-
location of pathogens, leading to periodontal infection.!?
Authors have reported an increased prevalence of car-
ies and periodontal breakdown rates among UCLP and
BCLP patients, respectively.>!*!> Dental and arch seg-
ment irregularities, orthodontic appliances and the pres-
ence of Simonart’s band, a soft tissue band that connects
the cleft gap of the base of the nostril or the margin of the
alveolus after cleft closure,!® collectively contribute to the
progression of periodontal disease.>*1>17

A substantial body of epidemiological research has
demonstrated that control subjects exhibited optimal oral
health status when compared to subjects with cleft palate.
There is a paucity of research regarding oral health status
among different cleft types. To date, no systematic review
has explored the periodontal status of individuals with
different cleft types. Therefore, the present systematic
review aimed to assess the periodontal status of patients
with BCLP compared to those with UCLP.

Material and methods

This systematic review was performed according to
the PRISMA (Preferred Reporting Items for Systematic
Reviews and Meta-Analyses) guidelines (Fig. 1) and the
PICOS framework, as follows: Patients: children, adolescents
and adults with cleft lip and palate; Intervention/exposure:
presence of BCLP; Control: UCLP group; Outcome:
periodontal status; Study design: observational and cross-
sectional studies (Table 1). Two authors (JW and AG)
independently performed the data extraction after selecting
the articles relevant to the review. Any disagreements
between the authors were resolved by the third reviewer (PB).
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Fig. 1. PRISMA (Preferred Reporting Items for Systematic Reviews and
Meta-Analyses) flowchart of the study

The collected data was organized in a tabular form consisting
of study design, sample size, participants’ age and
gender, dentition type, cleft type, group matching, study
outcomes, and utilized periodontal indices (Table 2). The
study has been registered in Open Science Framework
(d0i:10.17605/OSEIO/KNJZE).

Search strategy

A structured literature search of PubMed®, Scopus,
Cochrane, Web Of Science, Cochrane Central Register
of Controlled Trials (CENTRAL), and OpenGrey data-
bases was conducted. Additionally, unpublished literature
was retrieved from Clinical Trials Registry — India. The
search was limited to articles published up to February,
2023. Reference lists of the selected articles were also
screened using cross-referencing. The search utilized
the following Medical Subject Headings (MeSH): “cleft
lip”; “cleft palate”; “periodontal status”; “attachment loss”;
“oral hygiene” These terms were combined with Boolean

Table 1. PICOS format and research question
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operators (AND and OR) to formulate a search strategy
that was pertinent to the review question. The selection
of MeSH terms from the top of the MeSH tree hierarchy
was deliberate, ensuring the inclusion of subheadings
within the search.

Screening and selection

The results obtained after the implementation of the
search strategy were transferred into the online tool
Rayyan (https://www.rayyan.ai), which enabled the
authors to screen the titles and abstracts of the articles. The
selection criteria encompassed observational and cross-
sectional studies that compared 2 groups and presented
the data quantitatively. The analysis included original
research that compared the periodontal evaluation of BCLP
with that of UCLP, with UCLP serving as the control.
Studies involving bone grafts, dental anomalies, clefts in
syndromic patients, as well as case reports, case series,
and letters to the editor were excluded from the analy-
sis. Reference lists of pertinent articles and gray literature
(OpenGrey) were searched to identify potentially relevant
papers that might have been missed during the previous
steps. Studies reflecting indirect data, qualitative data,
and studies without the control group were excluded, but
the references of the articles were reviewed to identify any
potential studies.

Objectives

This paper provides a comprehensive insight into the
periodontal conditions that are prevalent among indi-
viduals with BCLP around the world. The infrastructure
demands and treatment needs of these patients differ
significantly from those with UCLP. This knowledge can
assist healthcare centers and governing bodies in the for-
mulation of policies for the care of cleft individuals across
different age groups.

Results of the search

The literature search yielded 858 articles (Fig. 1). The
selected article list was transferred to the online tool

Patients

Intervention/exposure
Control

Outcome

Study design

Research question

children, adolescents and adults with cleft lip and palate who have or have not undergone surgical intervention and who have
not been diagnosed with any syndrome

assessment of the periodontal condition using established indices and protocols
observational and cross-sectional studies

Are there any differences in the periodontal condition of BCLP individuals compared to that of UCLP individuals?

presence of BCLP
UCLP group

BCLP - bilateral cleft lip and palate; UCLP — unilateral cleft lip and palate.
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Rayyan for the purpose of sorting and selecting the relevant
articles based their titles and abstracts. Following the
removal of ineligible records and duplicates (# = 14), a total
of 802 studies were excluded. After a full-text review, a total

Table 2. Characteristics of the studies included in the review

of 42 studies were included. The final review included
5 articles that met the inclusion criteria and were selected
for meta-analysis. The detailed characteristics of studies
that met the inclusion criteria are outlined in Table 2.

Mean age | Dentition e Parameters

- of outcome Results
[years] examined assessed

Country | Design | Sample size Cleft surgery
sudhakar  case-  20BCLP  20UCLP
etal. India . ; not reported
200719 control patients patients
patients have
undergone
alveolar bone
grafting using
an autogenous
iliac crest
26 cleft graft which
Eldeeb patients 29 non- was covered
etal. USA Cross- (17M,9F clgft with either
19862 SEaloE 8 BCLP, 18 (]p])ar;[/lle?;sF) a mucogingival
UCLP) ! or a mucobuccal
flap using
a surgical
technique
described by
Broude and
Waite
Gagg! 50 cleft
) Cross- patients 30 UCLP
etal. Austria ; ; not reported
199921 sectional (30 UCLP, patients
20 BCLP)
Htazlza’a Jord Cross- sagticelits %8 ln?tn— . red
30?1'22 ordan  cectional (52 UCLP, pactieents notreporte
46 BCLP)
‘ 68 ;Ieft 118
Pisek ) patients _Cleft
etal. Thailand ~ <'9%* (34 M, 34 F, non-cie not reported
20147 sectional 20BCLP, 36 paf\t/llentsF
UCLP) (48 M, 70 F)

assessment

With the
exception of SBI,
all parameters

not clinical PI1, SBI, PPD, .
1 reported  examination CAL . .?Xhlblted.
significantly higher
levels in BCLP
patients.
Patients with
PI, GI, PPD, cleft palate
p(ermz?\lrlwent CAL, width demonstrated
BCLP:16.8 cz?rlia:le :xj clinical of attached  higher Pl values.
UCLP: 16.2 6 Ramfjord examination  gingiva in No significant
teeth) the canine  differences were
region observed in Gl, PPD
and CAL.
Patients with
cleft palate had
elevated SBI scores.
AL ented s i
BCLP: 214 clinical APl sp,  Sxnibrtedanigner
UCLP: 189 permanent examination  pathologic prevglence
mobility of periodontal
damage,
particularly in teeth
adjacent to the
cleft area.
The prevalence
of plague and
. gingivitis was
primary clinical Pl Gl, higher in the cleft
12463 and L DMFT,
permanent examination DMFS group.The' B'CLP
group exhibited
a higher incidence
of gingivitis.
The examined
patients
demonstrated
high DMFT, Pl and
PI, Gl, Gl scores, which
BCLP- 119 primary interview DMFT, had an impact
UCLP'-H'9 and and oral DMFS, on their ability to
"7 permanent examination  quality speak and smile.
of life No significant

differences in caries
were observed
in the primary
dentition.

M — male; F - female; Pl — plaque index; Gl - gingival index; DMFT — number of decayed, missing and filled permanent teeth; DMFS — number of decayed,
missing and filled surfaces; PPD — periodontal probing depth; CAL - clinical attachment loss; APl — approximal plague index; SBI — sulcus bleeding index.
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The majority of the analyzed studies were of a cross-
sectional nature, while 1 study was of a case—control
design. The studies reflected the data in the form of subset
parameters of periodontal assessment of individuals with
BCLP and UCLP. The articles assessed the periodontal
condition of 86 BCLP individuals, with a mean age
of 15 years. The studies were conducted in Jordan,
Austria, the United States, Thailand, and India. None
of the selected studies incorporated syndromic patients,
a factor that could potentially introduce confounding
variables. The studies have divided the sample according
to the cleft type. The male-to-female ratio ranged from
30:70 to 62:38 in the experimental group, and it was 40:60
in the control group of UCLP patients. With regard to the
cleft surgery, the presence or absence of surgery, and the
time elapsed since surgery were reported in only 1 study.

Characteristics of the selected studies

The selected studies have evaluated the periodontal
condition using various parameters. A study by Ali and
Mazin selected teeth representative of the overall peri-
odontal status for the individual patient, according to
Ramfjord, namely maxillary right first molar, maxillary
right canine, maxillary left central incisor, maxillary left
canine, maxillary left first premolar, mandibular right
central incisor, and mandibular right first premolar.!® Out
of the 5 studies, 4 evaluated hygiene by means of the plaque
index (PI),1%202223 1 study utilized the approximal plaque
index (API),2! 3 evaluated gingival health by means of the
gingival index (GI),2?23 2 evaluated periodontal condition
using the sulcus bleeding index (SBI),**? and 2 by means
of periodontal probing depth PPD).!%20 Additionally,

Table 3. Newcastle-Ottawa Scale (NOS) adapted to assess the quality
of cross-sectional studies for the systematic review

comparablllty

‘ Sudhakar et al.”® *x ‘
‘ Eldeeb et al.° el 0 b 6 ‘
‘ Gaggl et a|A21 AXXX * KKK 8 ‘
‘ Hazza'a et al. b ** ** 8 ‘
‘ Pisek et al. e ** ** 8 ‘
BCLP UCLP

Study or subgroup mean SD total mean SD

total weight |V, random, 95% C/
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3 papers evaluated clinical attachment loss (CAL),'*-2! 1 study
measured pathologic mobility,?! and 1 study assessed
patients’ quality of life.2> A study by Gaggl et al. evaluated the
periodontium after orthodontic treatment.?! However,
this evaluation may not accurately reflect the true state
of the periodontium due to the potential adverse effects
of orthodontic brackets and dentoalveolar expansion on
oral hygiene, particularly in the cleft area that has under-
gone multiple surgical procedures throughout its lifetime.

Quality assessment

A set of 4 quality assessment criteria was established
based on the Newcastle—Ottawa Scale (NOS) adapted
for the evaluation of the quality of cross-sectional studies
for the systematic review.?* Table 3 presents a modified
version of the NOS scale that was used to assess study
quality. The criteria encompassed a series of assessments,
including the extent to which the study has outlined the
selection criteria for participants, control, ascertainment
of exposure (disease), the comparability with respect to
study design or analysis, and the control of confounding
factors. Lastly, the outcome, whether structured or self-
reported, was assessed. The study and control groups
were matched in all studies.

Results

The oral hygiene of the participants was evaluated
using PI, API? and GI. Gingival condition was assessed
using the gingival index tool, which is based on the
criteria outlined by Silness and Loe.?¢ The results were
based on the assessment of the mean difference in PI
and GI scores between cleft groups (mean difference:
0.14 (0.01-0.27)). However, the comparison of the stud-
ies did not reveal any statistically significant differences
(Z=2.09, p = 0.04). As illustrated in Fig. 2 and Fig. 3, the
BCLP group exhibits a favorable positioning within the
forest plots.2%23 The heterogeneity between the studies
was found to be low (/2 = 40%) when studies evaluating
gingival indices were compared (Fig. 2). However, a con-
siderable heterogeneity was identified in studies assessing
plaque condition (2 = 83%) (Fig. 3).

Mean difference
IV, random, 95% C/

Mean difference

Hazza'a et al. (2011) (>12 years)

Hazza'a et al. (2011) (8—12 years) 163 052 20 127 055 28 14.3% 0.36(0.05, O 67)

Eldeeb et al. (1986) 1.3 021 8 123 02 30.4% 0.07 (-0.10, 0.24) —r—
Pisek et al. (2014) 06 017 20 054 029 36 41.6% 0.06(-0.06,0.18) ——
Total (95% CI) 68 110 100.0% 0.14 (0.01, 0.27) <

Heterogeneity: 72=0.01; y2=4.98, df = 3 (p = 0.17); /2= 40%
Test for overall effect: Z=2.09 (p = 0.04)

1.83 0.6 20 152 047 28

13.6% 0.31(-0.01, 0.63)

025 05
Favors BCLP

-05 -025 O
Favors UCLP

Fig. 2. Forest plot comparing the gingival index (GI) between bilateral cleft lip and palate (BCLP) and unilateral cleft lip and palate (UCLP) patients

SD - standard deviation; C/ - confidence interval; df — degrees of freedom.
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BCLP UCLP Mean difference Mean difference
Study or subgroup mean SD total mean SD total weight IV, random, 95% C/ 1V, random, 95% C/
Hazza'a et al. (2011) (>12 years) 2.06 085 20 163 047 28 16.7% 0.43(0.02,0.84) e
Hazza'a et al. (2011) (8—12 years) 205 059 20 161 065 28 18.3% 0.44(0.09, 0.79) —
Eldeeb et al. (1986) 0.97 0.21 8 1.04 021 18 228% -0.07(-0.24,0.10) —mr
Pisek et al. (2014) 11 041 20 098 053 36 21.1% 0.12(-0.13,0.37) B
Sudhakar et al. (2007) 206 038 20 143 042 20 211% 0.63(0.38,0.88) —
Total (95% CI) 88 130 100.0% 0.29 (0.00, 0.59) N
Heterogeneity: 72 = 0.09; y2=24.05, df=4 (p < 0.0001); /2= 83% ; f ; f

-1.0 -05 0 05 1.0

Test for overall effect: Z=1.96 (p = 0.05)

Favors UCLP Favors BCLP

Fig. 3. Forest plot comparing the plaque index (Pl) between BCLP and UCLP patients

Periodontal evaluation - CAL, SBI, PPD

The periodontal index developed by Silness and Loe?®
and CAL? were used to assess the periodontium. The
selected studies evaluated the periodontal status of the
maxillary arch in the anterior region, posterior region,
and teeth adjacent to the cleft. However, these factors
were not considered in the meta-analysis because the
data could not be compared. Therefore, the present study
considered CAL on all surfaces of the maxillary canine at
the cleft side, namely the mesial, facial, palatal, and distal
surfaces. A statistically significant difference was identi-
fied in CAL on the facial surface of BCLP (mean differ-
ence: —0.44, 95% confidence interval (CI): -0.61--0.27,

Z = 5.07, p < 0.00001), and a low level of heterogeneity
was identified (2= 0%) (Fig. 4). The assessment of pub-
lication bias was not feasible due to the limited number
of studies available. On the 3 remaining surfaces, the peri-
odontal condition in the BCLP group did not differ from
that in the UCLP group, as depicted by their forest plots
(Fig. 5-7).

Discussion

The current review focuses on the periodontal assess-
ment among different cleft types. Previous studies have
attempted to reflect the prevalence of caries, skeletal

BCLP UCLP Mean difference Mean difference
Study or subgroup mean SD total mean SD total weight IV, random, 95% C/ 1V, random, 95% C/
Gaggl et al. (1999) 31 05 20 35 03 30 488% -0.40(-0.64,-0.16) —i—
Eldeeb et al. (1986) 0.63 0.28 8 111 03 18 51.2% -0.48(-0.72,-0.24) —i—
Total (95% CI) 28 48 100.0% -0.44 (-0.61,-0.27) <
Heterogeneity: 72=0.00; y2=0.21, df =1 (p = 0.65); /2= 0% t } t t
-1 -0.5 0 0.5 1

Test for overall effect: Z=5.07 (p < 0.00001)

Favors BCLP Favors UCLP

Fig. 4. Forest plot comparing clinical attachment loss (CAL) between BCLP and UCLP patients on the facial surface of maxillary canines

BCLP UCLP Mean difference Mean difference
Study or subgroup mean SD total mean SD total weight IV, random, 95% C/ 1V, random, 95% C/
Gaggl et al. (1999) 52 06 20 53 02 30 54.8% -0.10(-0.37,0.17)
Eldeeb et al. (1986) 0.785 0.41 8 067 021 18 452% 0.11(-0.19, 0.42)
Total (95% CI) 28 48 100.0% -0.00 (-0.20, 0.20)

Heterogeneity: »2=1.08, df=1 (p =0.30); /2=7%
Test for overall effect: Z=0.03 (p = 0.98)

-1 -05 0 05 1
Favors BCLP  Favors UCLP

Fig. 5. Forest plot comparing CAL between BCLP and UCLP patients on the distal surface of maxillary canines

BCLP UCLP Mean difference Mean difference
Study or subgroup mean SD total mean SD total weight IV, random, 95% C/ 1V, random, 95% C/
Gaggl et al. (1999) 29 04 20 32 04 30 43.0% -0.30(-0.53,-0.07) ——
Eldeeb et al. (1986) 0.06 0.06 8 0.06 006 18 57.0% 0.00(-0.05, 0.05)
Total (95% CI) 28 48 100.0% -0.13 (-0.42,0.16)
Heterogeneity: 72=0.04; y2=6.44, df =1 (p = 0.01); /2= 84% t t t } }
-1 -0.5 0 0.5 1

Test for overall effect: Z=0.97 (p = 0.39)

Favors BCLP  Favors UCLP

Fig. 6. Forest plot comparing CAL between BCLP and UCLP patients on the palatal surface of maxillary canines



Dent Med Probl. 2025;62(2):323-331 329
BCLP UCLP Mean difference Mean difference

Study or subgroup mean SD total mean SD total weight 1V, random, 95% C/ IV, random, 95% C/

Gaggl et al. (1999) 32 05 20 33 02 30 422% -0.10(-0.33,0.13)

Eldeeb et al. (1986) 025 0.19 8 011 0.08 18 57.8% 0.14(0.00, 0.28)

Total (95% CI) 28 48 100.0% 0.04 (-0.19, 0.27)

Heterogeneity: 72=0.02; »2=3.08, df=1 (p = 0.08); /2= 68% t t t t t

Test for overall effect: Z=0.33 (p = 0.74) -0.5 0 0.5 1

Favors BCLP  Favors UCLP

Fig. 7. Forest plot comparing CAL between BCLP and UCLP patients on the mesial surface of maxillary canines

morphology,?® periodontal status, and quality of life!>2°30-35

in cleft individuals. However, none of the studies have ana-
lyzed the findings according to the type of cleft. A com-
parison of caries prevalence and periodontal condition
between cleft and non-cleft groups is not feasible due to
the non-comparability of the groups, as they have under-
gone different surgical interventions with varying levels
of morbidity at different stages of development. Addition-
ally, the treatment approach differs between cleft types,
underscoring the need to identify existing periodontal
problems in BCLP to facilitate the development of cus-
tomized treatment planning.3

Marzouk et al. conducted a systematic review to deter-
mine whether individuals with non-syndromic orofacial
clefts (OCs) had more dental abnormalities (DAs) than
those without OCs.?” The outcomes proved that indi-
viduals with OCs are more likely to present with a range
of DAs than their unaffected peers. Statistically signifi-
cant associations were observed between OCs and super-
numerary teeth, developmental enamel defects, malposi-
tion and/or transposition, rotation, and impaction.?”

In the present systematic review, 5 studies were identi-
fied, and data from these studies was assembled for the
comparison of CAL, gingival indices and periodontal
indices across different surfaces of canine teeth. The review
encompassed a total of 86 individuals with BCLP and
compared them to 132 UCLP patients. The data from
the selected studies reflected that the 2 groups have com-
parable gingival and periodontal indices. However, sig-
nificantly higher CAL values were reported in the BCLP
groups. The meta-analysis revealed a significantly higher
mean CAL on the facial aspect of canine teeth.

The observed discrepancy in CAL may be statistically sig-
nificant, but not clinically significant, due to the potential
role of scar tissue. A study by Lucas et al. reported no signifi-
cant difference in PI between cleft and non-cleft individuals,
as compared to studies performed by other authors.!
This difference could be attributed to a small sample size.
Additionally, participants with different cleft types received
multidisciplinary care starting at an early age.'

A study by Paul and Brandt reported better dental health
in participants in which cleft or palate was not involved.3®
Secondly, the surgical technique employed for uncovering
the canines contributed to attachment loss. However, the
absence of documentation regarding the exact technique
used made this difficult to verify.

Limitations

The results of the review should be interpreted with
caution due to the limited number of studies that reflect
the data. Studies in languages other than English were not
considered, and the articles were not searched manually.
These factors could introduce a significant confounding
factor into the study. Additionally, the data was not orga-
nized based on sex, as the number of studies was limited
and the sample size was small, thus dividing the sample
was not feasible. Consequently, the funnel plots were not
created.

The included articles have followed the methodological
criteria laid down by GI, PI and CAL indices. The studies
have not elaborated on intraoperative errors, which could
have affected the results of the present study.

Within the limitations of this review, the available
evidence suggests that, due to the increased morbidity
observed in the BCLP group, these individuals may exhibit
slightly poorer PPD and CAL compared to the UCLP
group. The clinical significance of this increase remains
uncertain.

Conclusions

The primary factors contributing to attachment loss
include the anatomical characteristics of the cleft area,
maligned teeth, and discrepancies in the skeletal base
relationship. In addition, developmental aspects related to
surgical repair, surgical bone grafting procedures, hypo-
plastic defects, and scarring, in conjunction with various
phases of orthodontic treatment, may restrict access to
adequate oral hygiene and predispose patients to plaque
accumulation. The present study systematically reviewed
the extant literature, encompassing 5 studies that com-
pared the periodontal parameters among individuals with
cleft palates. The analysis revealed a significantly higher
prevalence of attachment loss on the mesial, facial and
palatal surfaces of canines, with grafted gingiva resulting
in surgical uncovering rather than orthodontic intervention.
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Not applicable.



330

Data availability

The datasets supporting the findings of the current
study are openly available in Open Science Framework at
https://osf.io/knjze (doi:10.17605/OSEIO/KNJZE).

Consent for publication

Not applicable.

Use of Al and Al-assisted technologies

Not applicable.

ORCID iDs

Jitesh Wadhwa
Alpa Gupta
Puneet Batra

https://orcid.org/0000-0003-2834-0608
https://orcid.org/0000-0001-8047-5054
https://orcid.org/0000-0003-4201-4235

References

1.

2.

. Paradowska-Stolarz A, Mikulewicz M, Dus-lInicka |I.

Owens JR, Jones JW, Harris F. Epidemiology of facial clefting. Arch
Dis Child. 1985;60(6):521-524. doi:10.1136/adc.60.6.521

Al-Wahadni A, Alhaija EA, Al-Omari MA. Oral disease status
of a sample of Jordanian people ages 10 to 28 with cleft lip and palate.
Cleft Palate Craniofac J. 2005;42(3):304-308. doi:10.1597/03-161.1

. Lages EMB, Marcos B, Pordeus IA. Oral health of individuals with

cleft lip, cleft palate, or both. Cleft Palate Craniofac J. 2004;41(1):59-63.
doi:10.1597/02-058

. Fraser GR, Calnan JS. Cleft lip and palate: Seasonal incidence, birth

weight, birth rank, sex, site, associated malformations and parental
age: A statistical survey. Arch Dis Child. 1961;36(188):420-423.
doi:10.1136/adc.36.188.420

. Global strategies to reduce the health care burden of craniofacial

anomalies: Report of WHO meetings on international collaborative
research on craniofacial anomalies. Cleft Palate Craniofac J.
2004;41(3):238-243. d0i:10.1597/03-214.1

. Tanaka SA, Mahabir RC, Jupiter DC, Menezes JM. Updating the

epidemiology of cleft lip with or without cleft palate. Plast Reconstr
Surg. 2012;129(3):511e-518e. d0i:10.1097/PRS.0b013e3182402dd1

. Panamonta V, Pradubwong S, Panamonta M, Chowchuen B. Global

birth prevalence of orofacial clefts: A systematic review. J Med
Assoc Thai. 2015;98 Suppl 7:511-521. PMID:26742364.

. Paradowska-Stolarz A, Kawala B. Dental anomalies in maxillary

incisors and canines among patients with total cleft lip and palate.
Appl Sci. 2023;13(11):6635. doi:10.3390/app13116635

. Stec M, Szczepanska J, Pypec J, Hirschfelder U. Periodontal status

and oral hygiene in two populations of cleft patients. Cleft Palate
Craniofac J. 2007;44(1):73-78. d0i:10.1597/05-137

Current
concepts and challenges in the treatment of cleft lip and palate
patients — a comprehensive review. J Pers Med. 2022;12(12):2089.
doi:10.3390/jpm12122089

. Ahluwalia M, Brailsford SR, Tarelli E, et al. Dental caries, oral

hygiene, and oral clearance in children with craniofacial disorders.
J Dent Res. 2004;83(2):175-179. doi:10.1177/154405910408300218

. Lucas VS, Gupta R, Ololade O, Gelbier M, Roberts GJ. Dental health

indices and caries associated microflora in children with unilateral
cleft lip and palate. Cleft Palate Craniofac J. 2000;37(5):447-452.
doi:10.1597/1545-1569_2000_037_0447_dhiaca_2.0.co_2

. Quirynen M, De Soete M, Dierickx K, van Steenberghe D. The

intra-oral translocation of periodontopathogens jeopardises
the outcome of periodontal therapy. A review of the literature.
J Clin  Periodontol.  2001;28(6):499-507.  doi:10.1034/j.1600-
051x.2001.028006499.x

. TejaZ,PerssonR,Omnell ML.Periodontalstatus of teeth adjacent

to nongrafted unilateral alveolar clefts. Cleft Palate Craniofac J.
1992;29(4):357-362. doi:10.1597/1545-1569_1992_029_0357_
psotat_2.3.co_2

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

3.

32.

33.

34.

J.Wadhwa, A. Gupta, P. Batra. Periodontal assessment of cleft patients

. Wong FW, King NM. The oral health of children with clefts — a review.

Cleft Palate Craniofac J. 1998;35(3):248-254. do0i:10.1597/1545-
1569_1998_035_0248_tohocw_2.3.co_2

. Ariawan D, Vitria EE, Sulistyani LD, et al. Prevalence of Simonart’s

band in cleft children at a cleft center in Indonesia: A nine-
year retrospective study. Dent Med Probl. 2022;59(4):509-515.
doi:10.17219/dmp/145065

Costa B, de Oliveira Lima JE, Gomide MR, Pereira da Silva Rosa O.
Clinical and microbiological evaluation of the periodontal status
of children with unilateral complete cleft lip and palate. Cleft Palate
Craniofac J. 2003;40(6):585-589. doi:10.1597/01-083

. Ali OH, Mazin H. The benefit of Ramfjord teeth to represent the

full-mouth clinical attachment level in epidemiological study.
JBaghdad Coll Dent. 2014;26(2):122-124. d0i:10.12816/0015207

. Sudhakar U, Babu MR, Emmadi P, Vijayalakshmi R, Anitha V, Bhavana.

Periodontal status of cleft lip and palate patients — a case series.
J Indian Assoc Public Health Dent. 2007;5(10):81-90. https://jour-
nals.lww.com/aphd/abstract/2007/05100/periodontal_status_of_
cleft_lip_and_palate.15.aspx. Accessed July 25, 2023.

Eldeeb ME, Hinrichs JE, Waite DE, Bandt CL, Bevis R. Repair of alveolar
cleft defects with autogenous bone grafting: Periodontal evaluation.
Cleft Palate J. 1986;23(2):126-136. PMID:3516455.

Gaggl A, Schultes G, Kéarcher H, Mossbéck R. Periodontal disease in
patients with cleft palate and patients with unilateral and bilateral
clefts of lip, palate, and alveolus. J Periodontol. 1999;70(2):171-178.
doi:10.1902/jop.1999.70.2.171

Hazza'a AM, Rawashdeh MA, Al-Nimri K, Al Habashneh R. Dental
and oral hygiene status in Jordanian children with cleft lip and palate:
A comparison between unilateral and bilateral clefts. IntJ Dent Hyg.
2011;9(1):30-36. d0i:10.1111/j.1601-5037.2009.00426.x

Pisek A, Pitiphat W, Chowchuen B, Pradubwong S. Oral health status
and oral impacts on quality of life in early adolescent cleft patients.
JMed Assoc Thai. 2014;97 Suppl 10:57-S16. PMID:25816532.

Stang A. Critical evaluation of the Newcastle-Ottawa scale for the
assessment of the quality of nonrandomized studies in meta-analyses.
Eur J Epidemiol. 2010;25(9):603-605. doi:10.1007/510654-010-9491-z
O’Leary TJ, Drake RB, Naylor JE. The plaque control record.
J Periodontol. 1972;43(1):38. d0i:10.1902/jop.1972.43.1.38

Silness J, Loe H. Periodontal disease in pregnancy. Il. Correlation
between oral hygiene and periodontal condition. Acta Odontol
Scand. 1964;22:121-135. d0i:10.3109/00016356408993968

Dietrich T, Ower P, Tank M, et al.; British Society of Periodontology.
Periodontal diagnosis in the context of the 2017 classification
system of periodontal diseases and conditions — implementation
in clinical practice. Br Dent J. 2019;226(1):16-22. doi:10.1038/
sj.bdj.2019.3

Khanna R, Tikku T, Wadhwa J. Nasomaxillary complex in size,
position and orientation in surgically treated and untreated
individuals with cleft lip and palate: A cephalometric overview.
Indian J Plast Surg. 2012;45(1):68-75. doi:10.4103/0970-0358.96590
Marzouk T, Youssef M, Tsigarida A, et al. Association between
oral clefts and periodontal clinical measures: A meta-analysis. Int
J Paediatr Dent. 2022;32(4):558-575. doi:10.1111/ipd.12934

de Souza Freitas JA, Fraga de Almeida ALP, Soares S, et al.
Rehabilitative treatment of cleft lip and palate: Experience of the
Hospital for Rehabilitation of Craniofacial Anomalies/USP (HRAC/USP)
- Part 4: Oral rehabilitation. J Appl Oral Sci. 2013;21(3):284-292.
doi:10.1590/1679-775720130127

Karki S, Horvath J, Laitala ML, et al. Validating and assessing the
oral health-related quality of life among Hungarian children with
cleft lip and palate using Child-OIDP scale. Eur Arch Paediatr Dent.
2021;22(1):57-65. doi:10.1007/s40368-020-00525-x

Ramires da Silva MA, de Fatima Balderrama |, Wobeto AP,
Werneck RI, Azevedo-Alanis LR. The impact of nonsyndromic cleft
lip with or without cleft palate on oral health-related quality of life.
J Appl Oral Sci. 2018;26:€20170145. doi:10.1590/1678-7757-2017-0145
Rocha MO, Oliveira DD, Oliveira Costa F, Pires LR, Diniz AR, Soares RV.
Plaque index and gingival index during rapid maxillary expansion
of patients with unilateral cleft lip and palate. Dental Press J Orthod.
2017;22(6):43-48. doi:10.1590/2177-6709.22.6.043-048.0ar

Rando GM, Jorge PK, Vitor LLR, et al. Oral health-related quality
of life of children with oral clefts and their families. J Appl Oral Sci.
2018;26:€20170106. d0i:10.1590/1678-7757-2017-0106


https://osf.io/knjze
https://journals.lww.com/aphd/abstract/2007/05100/periodontal_status_of_cleft_lip_and_palate.15.aspx
https://journals.lww.com/aphd/abstract/2007/05100/periodontal_status_of_cleft_lip_and_palate.15.aspx
https://journals.lww.com/aphd/abstract/2007/05100/periodontal_status_of_cleft_lip_and_palate.15.aspx

Dent Med Probl. 2025;62(2):323-331

35.

36.

37.

38.

Wyrebek B, Cudzito D, Plakwicz P. Evaluation of periodontal tissues
in growing patients with bilateral cleft lip and palate. A pilot
study. Dev Period Med. 2017;21(2):154-161. doi:10.34763/devperiod-
med.20172102.154161

Bragger U, Schiirch E, Salvi G, von Wyttenbach T, Lang NP.
Periodontal conditions in adult patients with cleft lip, alveolus, and
palate. Cleft Palate Craniofac J. 1992;29(2):179-185. d0i:10.1597/1545-
1569_1992_029_0179_pciapw_2.3.co_2

Marzouk T, Alves IL, Wong CL, et al. Association between dental
anomalies and orofacial clefts: A meta-analysis. JDR Clin Trans Res.
2021;6(4):368-381. doi:10.1177/2380084420964795

Paul T, Brandt RS. Oral and dental health status of children with
cleft lip and/or palate. Cleft Palate Craniofac J. 1998;35(4):329-332.
doi:10.1597/1545-1569_1998_035_0329_oadhso_2.3.co_2

331



