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ABSTRACT 

The current body of research regarding periodontal health across various cleft types remains inconsistent and 

inconclusive. Hence, this systematic review and meta-analysis aimed to evaluate and contrast the oral health 

status of children diagnosed with bilateral cleft lip and palate (BCLP) against those with unilateral cleft lip and 

palate (UCLP). A comprehensive search was performed across six electronic databases for publications 

available up to June 2022 that compared periodontal conditions between BCLP and UCLP patients. The meta-

analysis utilized a random-effects model with inverse variance weighting. Out of 858 initially identified 

records, 58 were reviewed in full, and 5 studies meeting the inclusion criteria were ultimately analyzed. These 

studies collectively examined 86 BCLP and 132 UCLP participants from three continents, focusing on 

periodontal indicators such as plaque index (PI), gingival index (GI), periodontal probing depth (PPD), and 

clinical attachment loss (CAL). Findings indicated a statistically significant increase in CAL on the facial 

surface among BCLP patients (mean difference: −0.44; 95% confidence interval: 0.27–0.61; Z = 5.07; p < 

0.0001), whereas other periodontal parameters showed no notable variation between groups. Given the 

documented relationship between cleft-related surgical management and periodontal outcomes, these aspects 

should be carefully considered when designing individualized treatment strategies. 
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Introduction 

Cleft lip and palate rank among the most common 

congenital anomalies affecting the head and neck 

region [1-4], occurring in roughly 1 out of every 700 

live births. Studies indicate that the occurrence of these 

malformations varies with geographic location, 

socioeconomic factors, and ethnicity [5]. Among 

different populations, American Indians have the 

highest reported prevalence at 2.62 per 1,000 live 

births, followed by Japanese [1.73 per 1,000], Chinese 

[1.56 per 1,000], and White individuals [1.55 per 

1,000], while Black populations show the lowest 

prevalence of 0.58 per 1,000 [6]. Data from a five-year 

span further suggest that the overall congenital 

anomaly rate has increased in the United States, 

whereas international trends show a decline [7]. 

Orofacial clefts encompass a wide spectrum of 

congenital defects with variable morphology, ranging 

from isolated cleft lip to complete unilateral cleft lip 

and palate (UCLP), bilateral cleft lip and palate 

(BCLP), or clefts of the soft palate alone. These defects 

originate from incomplete or failed fusion of the medial 

nasal and maxillary processes during early 

embryogenesis. 
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Cleft lip and palate can also be part of syndromic 

conditions such as Treacher Collins syndrome, Pierre 

Robin sequence, and DiGeorge syndrome. Risk factors 

include advanced maternal age, smoking, and alcohol 

consumption. While the precise mechanisms remain 

unclear, mutations in genes such as PAX9, TGF-β, 

IRF, and MSX1 play a key role in craniofacial 

development. Unilateral clefts represent approximately 

75% of cases, with left-sided clefts being more 

common, while bilateral clefts make up about 25% of 

cases. Most dental anomalies in cleft patients occur in 

the anterior maxilla, potentially due to surgical 

interventions performed during tooth bud development 

[8]. 

Individuals with cleft lip and palate often face 

challenges in oral functions such as speech, 

swallowing, and oral hygiene. Clinical care begins 

immediately after birth, with the first interventions 

typically initiated within the first month. Organizations 

like the American Cleft Palate Craniofacial 

Association (ACPA) recommend multidisciplinary 

care, involving surgeons, pediatricians, orthodontists, 

speech therapists, prosthodontists, pedodontists, 

phoniatricians, and laryngologists [9, 10]. 

The risk of dental caries and periodontitis is elevated in 

patients with cleft lip and palate [11, 12]. Before cleft 

closure, soft tissue folds hinder oral hygiene and serve 

as niches for pathogenic microorganisms, increasing 

the potential for periodontal infection [13]. Research 

has shown higher rates of caries and periodontal 

breakdown in UCLP and BCLP patients [3, 14, 15]. 

Contributing factors include irregular dental arches, 

orthodontic appliances, and the presence of Simonart’s 

band, a soft tissue connection bridging the cleft gap 

near the nostril or alveolar margin after closure [16]. 

These factors collectively promote the progression of 

periodontal disease [3, 14, 15, 17]. 

Although studies show that individuals without clefts 

generally have better oral health than those with cleft 

anomalies, few studies have compared oral health 

across different cleft types. No systematic review has 

yet specifically examined periodontal outcomes in 

relation to cleft type. This review aims to evaluate the 

periodontal status of patients with BCLP compared to 

those with UCLP. 

Material and Methods 

This systematic review followed PRISMA guidelines 

(Figure 1) and the PICOS framework. The population 

included children, adolescents, and adults with cleft lip 

and palate; the exposure/intervention was BCLP; the 

control group consisted of UCLP patients; the outcome 

of interest was periodontal status; and the study designs 

included observational and cross-sectional studies 

(Table 1). Two authors [JW and AG] independently 

extracted the relevant data, with any disagreements 

resolved by a third reviewer [PB]. Extracted 

information was organized in tables including study 

design, sample size, participant demographics, 

dentition type, cleft type, group matching, study 

outcomes, and periodontal indices used (Table 2). The 

review is registered in the Open Science Framework 

[doi:10.17605/OSF.IO/KNJZE]. 

 

 
Figure 1. PRISMA (Preferred Reporting Items for 

Systematic Reviews and Meta-Analyses) flowchart 

of the study 

 

 

Table 1. PICOS Framework and Research Question 

PICOS Description 

Patients Children, adolescents, and adults with cleft lip and palate, regardless of whether they have 

received surgical treatment, and without any syndromic diagnosis 

Intervention/Exposure Presence of bilateral cleft lip and palate (BCLP) 

Control Individuals with unilateral cleft lip and palate (UCLP) 

Outcome Evaluation of periodontal health using standardized indices and clinical protocols 

Study Design Observational and cross-sectional studies 

Research Question Do individuals with BCLP exhibit differences in periodontal health compared to those with 

UCLP? 
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BCLP – bilateral cleft lip and palate; UCLP – unilateral cleft lip and palate. 

 

Table 2. Summary of Studies Included in the Review 
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Sudhak

ar et al. 

[18] 

India 
Case–

control 

20 

BCLP 

patien

ts 

20 

UCLP 

patien

ts 

Not 

reported 
15 

Not 

reported 

Clinical 

examinati

on 

PI, SBI, 

PPD, 

CAL 

All 

parameter

s were 

significan

tly higher 

in BCLP 

patients 

except 

SBI. 

Eldeeb 

et al. 

[19] 

USA 

Cross-

section

al 

26 

cleft 

patien

ts (17 

M, 9 

F; 8 

BCLP

, 18 

UCLP

) 

29 

non-

cleft 

patien

ts (11 

M, 18 

F) 

Patients 

underwent 

alveolar 

bone 

grafting 

from the 

iliac crest, 

covered 

with 

mucogingi

val or 

mucobucca

l flaps per 

Broude 

and Waite 

BCL

P: 

16.8 

UCL

P: 

16.2 

Permane

nt 

(maxilla

ry 

canine 

and 6 

Ramfjor

d teeth) 

Clinical 

examinati

on 

PI, GI, 

PPD, 

CAL, 

width of 

attached 

gingiva 

in 

canine 

region 

Cleft 

patients 

had 

higher PI 

values; no 

significan

t 

difference

s in GI, 

PPD, or 

CAL. 

Gaggl 

et al. 

[20] 

Austria 

Cross-

section

al 

50 

cleft 

patien

ts (30 

UCLP

, 20 

BCLP

) 

30 

UCLP 

patien

ts 

Not 

reported 

BCL

P: 

21.4 

UCL

P: 

18.9 

Permane

nt 

Clinical 

examinati

on 

CAL, 

API, 

SBI, 

patholog

ic 

mobility 

Elevated 

SBI 

scores in 

cleft 

patients; 

BCLP 

group 

showed 

more 

periodont

al 

damage, 

especially 

near cleft-

adjacent 

teeth. 



Castellano-Rioja and Costa, Comparative Evaluation of Periodontal Health in Patients with Bilateral Versus Unilateral Cleft 

Lip and Palate: A Systematic Review and Meta-Analysis 

105 

Hazza’

a et al. 

[21] 

Jordan 

Cross-

section

al 

98 

cleft 

patien

ts (52 

UCLP

, 46 

BCLP

) 

98 

non-

cleft 

patien

ts 

Not 

reported 

12 ± 

6.3 

Primary 

and 

permane

nt 

Clinical 

examinati

on 

PI, GI, 

DMFT, 

DMFS 

Plaque 

and 

gingivitis 

were 

more 

prevalent 

in cleft 

patients; 

BCLP 

group had 

higher 

gingivitis 

rates. 

Pisek et 

al. [22] 

Thaila

nd 

Cross-

section

al 

68 

cleft 

patien

ts (34 

M, 34 

F; 20 

BCLP

, 36 

UCLP

) 

118 

non-

cleft 

patien

ts (48 

M, 70 

F) 

Not 

reported 

BCL

P: 

11.9 

UCL

P: 

11.9 

Primary 

and 

permane

nt 

Interview 

and oral 

examinati

on 

PI, GI, 

DMFT, 

DMFS, 

quality 

of life 

High PI, 

GI, and 

DMFT 

scores 

affected 

speech 

and 

smiling; 

no 

significan

t 

difference

s in 

primary 

dentition 

caries. 

M – male; F – female; PI – plaque index; GI – 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; API – approximal plaque 

index; SBI – sulcus bleeding index. 

Search strategy 

A comprehensive literature search was performed 

using PubMed®, Scopus, Cochrane, Web of Science, 

Cochrane Central Register of Controlled Trials 

(CENTRAL), and OpenGrey. Unpublished studies 

were additionally sourced from the Clinical Trials 

Registry – India. The search was confined to studies 

published up to February 2023. Reference lists of 

included articles were also examined to capture 

additional relevant studies. The search employed the 

following MeSH terms: “cleft lip”; “cleft palate”; 

“periodontal status”; “attachment loss”; and “oral 

hygiene”. Boolean operators (AND, OR) were used to 

combine terms, creating a search strategy aligned with 

the review objectives. MeSH terms were selected from 

the top of the hierarchy to ensure that related 

subheadings were included. 

Screening and selection 

All retrieved records were imported into Rayyan 

(https://www.rayyan.ai) to facilitate screening of titles 

and abstracts. Eligible studies were observational or 

cross-sectional designs that compared two groups and 

provided quantitative data. Only original research 

comparing periodontal status between BCLP and 

UCLP, with UCLP as the control, was included. 

Studies focusing on bone grafts, dental anomalies, 

syndromic clefts, as well as case reports, case series, or 

letters to the editor, were excluded. Reference lists of 

relevant studies and gray literature were checked to 

identify additional studies that might have been missed. 

Studies with indirect or qualitative data, or those 

lacking a control group, were excluded, although their 

references were screened for potential relevant 

research. 

Objectives 

The review aims to offer a thorough understanding of 

periodontal health in individuals with BCLP 

worldwide. As their treatment needs and required 

healthcare infrastructure differ markedly from those 

with UCLP, these insights can guide healthcare 

providers and policymakers in developing appropriate 

care strategies across various age groups. 

Results of the search 

The initial search yielded 858 articles (Figure 1). The 

records were imported into Rayyan for sorting and 

selection based on titles and abstracts. After removing 

duplicates and ineligible studies (n = 14), 802 studies 
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were excluded. Full-text assessment resulted in 42 

included studies, with 5 meeting criteria for meta-

analysis. Detailed characteristics of these studies are 

summarized in Table 2. 

Most studies were cross-sectional, with one employing 

a case–control design. The studies reported periodontal 

parameters comparing BCLP and UCLP patients. 

Altogether, 86 BCLP individuals were evaluated, with 

a mean age of 15 years. Studies were conducted in 

Jordan, Austria, the United States, Thailand, and India. 

Syndromic patients were excluded in all studies to 

minimize confounding. Samples were categorized 

according to cleft type. Male-to-female ratios in the 

experimental group ranged from 30:70 to 62:38, and in 

the UCLP control group were 40:60. Only one study 

provided details regarding the presence of cleft surgery 

and the time elapsed since the procedure. 

Characteristics of selected studies 

The studies assessed periodontal status using various 

parameters. Ali and Mazin selected teeth representative 

of overall periodontal health according to Ramfjord: 

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 [23]. Of the 

five studies, four assessed oral hygiene using the 

plaque index (PI) [18-22], one used the approximal 

plaque index (API) [20], three measured gingival 

health with the gingival index (GI) [19, 21, 22], two 

reported periodontal condition via the sulcus bleeding 

index (SBI) [18, 20] and periodontal probing depth 

(PPD) [18, 19]. Clinical attachment loss (CAL) was 

assessed in three studies [18–20], pathologic mobility 

in one [20], and one study examined patients’ quality 

of life [22]. Gaggl et al. evaluated periodontal 

outcomes post-orthodontic treatment [20]; however, 

these results may not fully represent true periodontal 

status due to potential impacts of orthodontic 

appliances and dentoalveolar expansion in surgically 

treated cleft areas. 

Quality assessment 

Study quality was evaluated using a modified 

Newcastle–Ottawa Scale (NOS) adapted for cross-

sectional studies [24]. Four criteria were applied: 

clarity of participant selection, control and 

ascertainment of exposure, comparability of study 

design or analysis, and management of confounding 

factors. The outcome assessment method, whether 

structured or self-reported, was also considered. All 

studies had matched study and control groups. 

 

Table 3. Modified Newcastle–Ottawa Scale (NOS) 

for Evaluating the Quality of Cross-Sectional Studies 

Study 
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Sudhakar et al. [18] ** ** * 5 

Eldeeb et al. [19] **** 0 ** 6 

Gaggl et al. [20] **** * *** 8 

Hazza’a et al. [21] **** ** ** 8 

Pisek et al. [22] **** ** ** 8 

Results 

Participants’ oral hygiene was evaluated using the 

plaque index (PI), approximal plaque index (API) [25], 

and gingival index (GI). Gingival health was 

specifically assessed with the GI, following the criteria 

established by Silness and Loe [26]. The analysis 

focused on the mean differences in PI and GI scores 

between the cleft groups, with a mean difference of 

0.14 (0.01–0.27). Comparisons across studies did not 

reveal statistically significant differences (Z = 2.09, p 

= 0.04). As shown in Figures 2 and 3, the BCLP group 

demonstrates a more favorable trend within the forest 

plots [19, 22]. Heterogeneity among studies assessing 

gingival indices was low (I² = 40%) (Figure 2), 

whereas studies evaluating plaque indices exhibited 

substantial heterogeneity (I² = 83%) (Figure 3). 

 

 
Figure 2. Forest plot illustrating the comparison of gingival index (GI) scores between patients with bilateral 

cleft lip and palate (BCLP) and those with unilateral cleft lip and palate (UCLP) 

SD – standard deviation; CI – confidence interval; df – degrees of freedom 
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Figure 3. Forest plot showing the comparison of plaque index (PI) scores between patients with bilateral cleft 

lip and palate (BCLP) and those with unilateral cleft lip and palate (UCLP) 

 

Periodontal evaluation – CAL, SBI, PPD 

The periodontium was assessed using the periodontal 

index proposed by Silness and Loe [26] along with 

clinical attachment loss (CAL) measurements [27]. 

The included studies examined periodontal status in the 

maxillary arch, specifically in the anterior and posterior 

regions and in teeth adjacent to the cleft. However, 

these site-specific data were not suitable for meta-

analysis due to comparability issues. Consequently, the 

current analysis focused on CAL across all surfaces of 

the maxillary canine on the cleft side, including the 

mesial, facial, palatal, and distal surfaces. A 

statistically significant increase in CAL was observed 

on the facial surface in BCLP patients (mean 

difference: −0.44; 95% CI: −0.61 to −0.27; Z = 5.07; p 

< 0.00001), with low heterogeneity across studies (I² = 

0%) (Figure 4). Assessment of publication bias was 

not possible due to the small number of studies. On the 

remaining three surfaces, periodontal measurements in 

the BCLP group were comparable to those in the UCLP 

group, as illustrated in Figures 5, 6, and 7. 

 

 
Figure 4. Forest plot illustrating the comparison of clinical attachment loss (CAL) on the facial surface of 

maxillary canines between patients with bilateral cleft lip and palate (BCLP) and those with unilateral cleft 

lip and palate (UCLP) 

 
Figure 5. Forest plot showing clinical attachment loss (CAL) on the distal surface of maxillary canines in 

patients with bilateral cleft lip and palate (BCLP) compared to those with unilateral cleft lip and palate 

(UCLP) 

 
Figure 6. Forest plot depicting clinical attachment loss (CAL) on the palatal surface of maxillary canines in 
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patients with bilateral cleft lip and palate (BCLP) versus those with unilateral cleft lip and palate (UCLP) 

 
Figure 7. Forest plot illustrating clinical attachment loss (CAL) on the mesial surface of maxillary canines in 

patients with bilateral cleft lip and palate (BCLP) compared to those with unilateral cleft lip and palate 

(UCLP) 

 

Discussion 

This review centers on periodontal evaluation across 

different cleft types. Earlier studies have explored the 

prevalence of caries, skeletal morphology [28], 

periodontal health, and quality of life [12, 29–35] in 

individuals with clefts. However, none of these 

investigations analyzed results according to cleft type. 

Comparisons of caries prevalence or periodontal status 

between cleft and non-cleft populations are 

challenging, as the groups have undergone distinct 

surgical interventions with variable morbidity at 

different developmental stages. Furthermore, treatment 

strategies vary between cleft types, highlighting the 

importance of identifying existing periodontal issues in 

BCLP patients to support tailored treatment planning 

[36]. 

Marzouk et al. performed a systematic review to 

examine whether individuals with non-syndromic 

orofacial clefts (OCs) demonstrate higher rates of 

dental anomalies (DAs) compared to those without 

OCs [37]. Their findings indicated that individuals with 

OCs are more likely to exhibit various DAs, including 

supernumerary teeth, enamel developmental defects, 

tooth malposition or transposition, rotation, and 

impaction [37]. 

In the present systematic review, five studies were 

included, and data were pooled to compare CAL, 

gingival indices, and other periodontal parameters 

across different surfaces of canine teeth. The analysis 

comprised 86 BCLP patients and 132 UCLP controls. 

Overall, gingival and periodontal indices were similar 

between the two groups; however, BCLP patients 

demonstrated significantly higher CAL values. Meta-

analysis revealed that the facial surfaces of canines in 

BCLP individuals exhibited a notably higher mean 

CAL. 

Although the observed differences in CAL were 

statistically significant, their clinical relevance may be 

limited, potentially due to scar tissue formation. Lucas 

et al. reported no significant differences in PI between 

cleft and non-cleft participants, contrasting with 

findings from other studies [12], which may be 

explained by small sample sizes. Participants with 

different cleft types generally received 

multidisciplinary care from an early age [12]. 

Paul and Brandt reported superior dental health in 

individuals whose cleft did not involve the palate [38]. 

Additionally, the surgical technique used for 

uncovering canines may have contributed to 

attachment loss; however, the lack of detailed 

documentation regarding the methods employed made 

verification difficult. 

Limitations 

Interpretation of these findings should be cautious due 

to the limited number of available studies. Non-English 

publications were excluded, and manual searches were 

not conducted, which may have introduced selection 

bias. The data could not be stratified by sex due to 

small sample sizes and limited study numbers, 

preventing subgroup analyses. Consequently, funnel 

plots for publication bias could not be generated. 

The included studies followed established 

methodological criteria for GI, PI, and CAL 

assessments but did not account for intraoperative 

errors, which could have influenced outcomes. Despite 

these limitations, the evidence suggests that BCLP 

patients may experience slightly poorer PPD and CAL 

compared to UCLP patients, although the clinical 

significance of these differences remains uncertain. 

Conclusions 

Key factors contributing to attachment loss in cleft 

patients include the anatomical features of the cleft site, 

misaligned teeth, and skeletal discrepancies. Surgical 

interventions, including cleft repair and bone grafting, 

hypoplastic defects, scarring, and stages of orthodontic 

treatment, may limit effective oral hygiene and 

increase susceptibility to plaque accumulation. This 

systematic review synthesized evidence from five 
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studies comparing periodontal parameters among 

individuals with cleft palates. The findings indicate a 

higher prevalence of attachment loss on the mesial, 

facial, and palatal surfaces of canines, particularly in 

cases involving grafted gingiva from surgical 

uncovering rather than orthodontic intervention. 

Acknowledgments: None 

Conflict of Interest: None 

Financial Support: None 

Ethics Statement: None 

References 

1. Owens JR, Jones JW, Harris F. Epidemiology of 

facial clefting. Arch Dis Child. 1985;60(6):521–4. 

doi:10.1136/adc.60.6.521  

2. 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):304–8. doi:10.1597/03-

161.1  

3. 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  

4. 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):420–3. doi:10.1136/adc.36.188.420  

5. 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):238–43. doi:10.1597/03-214.1  

6. 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–8e. 

doi:10.1097/PRS.0b013e3182402dd1  

7. 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:S11–21. PMID:26742364.  

8. 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  

9. Stec M, Szczepańska J, Pypeć J, Hirschfelder U. 

Periodontal status and oral hygiene in two 

populations of cleft patients. Cleft Palate 

Craniofac J. 2007;44(1):73–8. doi:10.1597/05-137  

10. Paradowska-Stolarz A, Mikulewicz M, Duś-

Ilnicka I. 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  

11. 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):175–9. 

doi:10.1177/154405910408300218  

12. 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):447–52. doi:10.1597/1545-

1569_2000_037_0447_dhiaca_2.0.co_2  

13. 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  

14. Teja Z, Persson R, Omnell ML. Periodontal status 

of teeth adjacent to nongrafted unilateral alveolar 

clefts. Cleft Palate Craniofac J. 1992;29(4):357–

62. doi:10.1597/1545-

1569_1992_029_0357_psotat_2.3.co_2  

15. Wong FW, King NM. The oral health of children 

with clefts – a review. Cleft Palate Craniofac J. 

1998;35(3):248–54. doi:10.1597/1545-

1569_1998_035_0248_tohocw_2.3.co_2 

16.  Ariawan D, Vitria EE, Sulistyani LD, Anindya 

CS, Adrin NSR, Aini N, 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 Oct-Dec;59(4):509-15. doi: 

10.17219/dmp/145065. PMID: 36534430. 

17. 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):585–9. doi:10.1597/01-083  

18. 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://journals.lww.com/aphd/abstract/2007/051

00/periodontal_status_of_cleft_lip_and_palate.15

.aspx. Accessed July 25, 2023. 



Castellano-Rioja and Costa, Comparative Evaluation of Periodontal Health in Patients with Bilateral Versus Unilateral Cleft 

Lip and Palate: A Systematic Review and Meta-Analysis 

110 

19. 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):126–36. 

PMID:3516455. 

20. Gaggl A, Schultes G, Kärcher H, Mossböck 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):171–8. doi:10.1902/jop.1999.70.2.171  

21. 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. 

Int J Dent Hyg. 2011;9(1):30–6. 

doi:10.1111/j.1601-5037.2009.00426.x  

22. Pisek A, Pitiphat W, Chowchuen B, Pradubwong 

S. Oral health status and oral impacts on quality of 

life in early adolescent cleft patients. J Med Assoc 

Thai. 2014;97 Suppl 10:S7–16. PMID:25816532. 

23. Ali OH, Mazin H. The benefit of Ramfjord teeth 

to represent the full-mouth clinical attachment 

level in epidemiological study. J Baghdad Coll 

Dent. 2014;26(2):122–4. doi:10.12816/0015207  

24. 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):603–5. 

doi:10.1007/s10654-010-9491-z  

25. O’Leary TJ, Drake RB, Naylor JE. The plaque 

control record. J Periodontol. 1972;43(1):38. 

doi:10.1902/jop.1972.43.1.38  

26. Silness J, Loe H. Periodontal disease in pregnancy. 

II. Correlation between oral hygiene and 

periodontal condition. Acta Odontol Scand. 

1964;22:121–35. 

doi:10.3109/00016356408993968  

27. Dietrich T, Ower P, Tank M, West NX, Walter C, 

Needleman I, et al. Periodontal diagnosis in the 

context of the 2017 classification system of 

periodontal diseases and conditions - 

implementation in clinical practice. Br Dent J. 

2019 Jan 11;226(1):16-22. doi: 

10.1038/sj.bdj.2019.3. Erratum in: Br Dent J. 2019 

Feb;226(4):295. doi: 10.1038/s41415-019-0042-z. 

PMID: 30631188. 

28. 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  

29. Marzouk T, Youssef M, Tsigarida A, McKinney 

C, Wong C, DeLucia L, et al. Association between 

oral clefts and periodontal clinical measures: A 

meta-analysis. Int J Paediatr Dent. 2022 

Jul;32(4):558-75. doi: 10.1111/ipd.12934. Epub 

2022 Feb 6. PMID: 34626516. 

30. Freitas JA, Almeida AL, Soares S, Neves LT, 

Garib DG, Trindade-Suedam IK, 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):284-92. doi: 10.1590/1679-

775720130127. PMID: 23857655; PMCID: 

PMC3881907. 

31. Karki S, Horváth J, Laitala ML, Vástyán A, Nagy 

Á, Sándor GK, 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 

Feb;22(1):57-65. doi: 10.1007/s40368-020-

00525-x. Epub 2020 Apr 22. PMID: 32323224; 

PMCID: PMC7943501. 

32. Ramires da Silva MA, de Fátima Balderrama I, 

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:e20170145. 

doi:10.1590/1678-7757-2017-0145  

33. 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.oar  

34. Rando GM, Jorge PK, Vitor LLR, Carrara CFDC. 

Oral health-related quality of life of children with 

oral clefts and their families. J Appl Oral Sci. 

2018;26:e20170106. doi:10.1590/1678-7757-

2017-0106  

35. Wyrębek B, Cudziło 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):154–61. 

doi:10.34763/devperiodmed.20172102.154161  

36. Brägger U, Schürch 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):179–85. 

doi:10.1597/1545-

1569_1992_029_0179_pciapw_2.3.co_2  

37. Marzouk T, Alves IL, Wong CL, DeLucia L, 

McKinney CM, Pendleton C, et al. Association 



Castellano-Rioja and Costa, Comparative Evaluation of Periodontal Health in Patients with Bilateral Versus Unilateral Cleft 

Lip and Palate: A Systematic Review and Meta-Analysis 

111 

between Dental Anomalies and Orofacial Clefts: 

A Meta-analysis. JDR Clin Trans Res. 2021 

Oct;6(4):368-81. doi: 

10.1177/2380084420964795. Epub 2020 Oct 8. 

PMID: 33030085; PMCID: PMC8447105. 

38. Paul T, Brandt RS. Oral and dental health status of 

children with cleft lip and/or palate. Cleft Palate 

Craniofac J. 1998;  35(4):329–32. 

doi:10.1597/1545-

1569_1998_035_0329_oadhso_2.3.co_2  

 

 


