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Abstract

Background: Orofacial cleft, one of the most common congenital deformities, presents with a plethora of defects, subjecting
the patient to amultitude of treatmentsfrom ayoung age. Among the oral hard tissue problems, absence of amaxillary permanent
tooth in the cleft region either due to congenital absence or extraction due to compromised prognosis is a common finding.
Conventionally, the missing tooth is replaced using a removable or fixed partial denture; however, the treatment modality does
not satisfactorily meet patient expectations. The most recent decade has seen increasing use of dental implantsin the cleft region;
however, the outcome of an immediately loaded dental implant is till elusive for orofacial cleft patients.

Objective: This protocol isfor asingle-arm clinical trial aimed at determining the treatment outcome of immediately loaded
dental implants in patients with a nonsyndromic orofacial cleft.

Methods: Patients meeting the set criteriawill be sequentially enrolled until a sample size of 30 dental implantsis met and will
undergo the proposed treatment according to the predecided protocol. All patients will be followed up at the designated time
intervals to record various clinical and radiographic parameters. Implant success will be defined based on the criteria elucidated
by Misch et al in the Pisa, I1taly Consensus. A quality-of-life assessment questionnaire will also berecorded at the end of patient’s
follow-up to determine their acceptance of the treatment.

Results: A total of 30 dental implants will be placed in patients with a nonsyndromic orofacia cleft. Obtained results will be
statistically analyzed to determine the treatment outcomes and success.

Conclusions: This study will help determine the feasibility of immediately loaded dental implants in compromised bone sites
such as those presented in cleft patients and will help in generating findings that can be used to fill the lacunae currently present
in the holistic treatment of cleft patients.

Trial Registration: Clinical Trial Registry of India CTRI1/2020/09/027997;
http://ctri.nic.in/Clinicaltrial 'showal | p.php?mid1=47659& EncHid=& userName=dental %20i mplants

International Registered Report Identifier (IRRID): PRR1-10.2196/25244
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KEYWORDS

clinical tria protocols; dental implants; dentistry; immediate dental implant loading; implant-supported dental prosthesis; mouth
rehabilitation; oral health; orofacial cleft; quality of life; rehabilitation research; treatment outcome

https://www.researchprotocols.org/2021/5/e25244 JMIR Res Protoc 2021 | vol. 10 | iss. 5| €25244 | p. 1
(page number not for citation purposes)


mailto:rmallick@jmi.ac.in
http://dx.doi.org/10.2196/25244
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS

Introduction

Background

Orofacia cleft is the most common congenital anomaly, with
anincidenceof 1in 700to 1in 1000 live births across different
populations [1]. India reports around 28,600 cleft cases every
year with a prevalence of 1.09 in 1000 live births[2]. Cleft can
beunilateral or bilateral, occurring either alone or acombination
of lip and palate, with or without the involvement of the alveolar
process. Complete clefting of thelip that involvesthefull height
is often associated with cleft of the alveolus. In addition to
compromised aesthetics and disoriented attachment of
muscul ature leading to compromised functionality, these patients
also suffer from various dental anomalies [3]. Tooth agenesis
affecting the maxillary lateral incisor in the cleft region is the
most commonly found anomaly followed by crowding and
delayed development [4,5]. All of these defects in cumulation
compromise the patient’s quality of life, and each case poses a
challenge for the multidisciplinary health care team due to the
unique presentation.

Prosthetic rehabilitation plays a triple role of improving
aesthetics, phonetics, and functionality of the patient [6]. Use
of dental implants has increasingly become popular, as they
help in maintaining the bone dimensions in the reconstructed
region along with provision of improved aesthetics compared
to conventional replacement options. Dental implant can be
opted for only when the patient has reached skeletal maturity
S0 as to avoid potential growth hindrance. Postinsertion, an
implant requires a healing period of 3-6 months to firmly
integrate with the underlying bone, which is then adequately
loaded with aprosthesis. Considering thelong treatment duration
and compromised aesthetics already incurred by the patient, it
is necessary to develop protocols that help reduce the
rehabilitation time. Immediate implant loading is one such
measure wherein acceptable initial implant stability enables
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implant loading in aslittle time as 1 week. Thiswould not only
decrease time lapse in 2 consecutive rehabilitative procedures
but also help improve the patient’s psychological acceptance.
Most studies presented have performed implant loading after
the universally followed protocol of 6 months[7], while afew
studies have also demonstrated |oading after 3 months[8]. Only
1 study has been conducted so far that presented the results of
immediate or early implant loading, but it was a retrospective
analysis[8,9].

Aim
Theaim of thisstudy isto evaluate the clinical and radiographic

success of immediately |oaded dental implantsin patients with
an orofacial cleft.

Objectives

The objectives of the study are to evaluate the placed single
dental implant in the cleft region for clinical and radiological
parameters 3 months after dental implant placement; evaluate
the placed single dental implant in the cleft region for clinical
and radiological parameters 9 months after dental implant
placement (6 months after definitive prosthesis); and evaluate
and comparethe placed single dental implant in the cleft region
for clinical and radiological parameters 3 months and 9 months
after dental implant placement.

Methods

A single arm, prospective clinical trial evaluating the clinical
and radiological successof immediately loaded dental implants
inorofacial cleft patientswill be conducted at the GSR Institute
of CranioMaxillofacial & Facial Plastic Surgery, Hyderabad,
Telangana, India. Ethical clearancefor theclinical trial hasbeen
obtained from the Institutional Ethical Committees of the
associated institutes. A summary of the methodology is
presented in Figure 1.
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Figure 1. Summary of the research methodology. CBCT: cone beam computed tomography; IOPAR: intraoral periapical radiograph; |SQ: implant
stability quotient; OHI-S: Oral Hygiene Index — Simplified; OPG: orthopantogram; QoL : quality of life; SABG: secondary alveolar bone grafting.

Patient Screening

Inclusion Criteria

# More than 16 years of age

» Asyndromic unilateral’ bilateral orofacial cleft

+ Patients with history of SABG

+ Requiring single tooth replacement in affected
cleft side

* Absence of any systematic diseases

» Patients with no symptoms of COVID-19%
tested negative for COVID-19 virus

"

r

Exclusion Criteria
+ Patients not willing to participate and
follow-up for the prescribed study duration
+ Svndromic cleft patients
+ Patients not requiring tertiary bone grafting
+ Individuals unable to maintain oral hygiens
+ History of bruxism and smoking

Patient Recruitment
n=30 dental implants

!

OPG assessment supplemented with IOPAR and bone mapping

¥

OHI-S recording, conduction of oral prophylaxis and tertiary grafting

h

r

After 3 to 6 months

of denta

OHI-S re-assessment, CBCT recording for assessment of grafting and planning

implant

r

Dental implant placement in case of satisfactory graft integration

r

Primary 1SQ assessment and immediate implant loading

N

r

3 months after implant placement

First follow-up: Clinical and radiographic parameter
assessment and definitive crown placement

h

r

9 months after implant placement

Second follow-up: Clinical and radiographic parameter
assessment and Qol questionnaire recording

|

Data interpretation and analysis and report writing

Sample Size Calculation

A recent study showed a success rate of 95% for dental
implant—based treatment in cleft patients [10]. With a type |
error of 5%, confidence interval of 95%, and 8% margin of
error, a sample size of 28 dental implants was obtained.
Considering 5% loss to follow-up, an additional 2 dental
implants will be placed. Thus, atotal sample size of 30 dental
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implants in sequential patients will be considered for the
proposed study.

Patient Selection

Without gender bias, consecutive patients meeting theinclusion
and exclusion criteria will be recruited until a sample size of
30 dental implants is met. Signed informed consent to be part
of the study will be obtained from the patient or their parent or
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guardian. Owing to the global COVID-19 pandemic, thorough
COVID-19 history and consent will also be obtained.
Ingtitutional COVID-19 standard operating procedures will
always be strictly followed. Before the beginning of treatment,
each patient will be allotted a unique identification number to
be used to designate them henceforth. Compl ete patient records
including intra- and extra-oral photographs of the patients at all
stages will be maintained, while maintaining confidentiality.

Inclusion Criteria

To be included in the study, patients will need to be older than
16 years, have an asyndromic orofacial cleft, have a unilateral
or hilateral cleft alveolus, have undergone secondary alveolar
bone grafting (SABG) between 9 and 12 years of age, require
single tooth replacement of the lateral incisor/canine region
only on the affected cleft side, not have any systemic diseases,
and have no symptoms of COVID-19 or tested negative for
SARS-CoV-19 virus.

Exclusion Criteria

Patientswill be excluded when they are not willing to participate
and follow-up for the prescribed study duration, have a
syndromic cleft, do not require tertiary bone grafting, are unable
to maintain oral hygiene (patients with a lack of manual
dexterity or any kind of hand skeletal deformity), and have a
history of bruxism and/or smoking.

Oper ative Assessment

All patients with a single tooth missing in the cleft area will
undergo preoperative screening using an orthopantogram (OPG)
supplemented with an intraoral periapical radiograph (IOPAR)
and bone mapping to determine the need for tertiary grafting.
Prior to tertiary grafting, all patientswill havethe Oral Hygiene
Index-Simplified (OHI-S) recorded followed by conduction of
oral prophylaxis[11]. Following standard procedure guidelines,
bone grafting will be done by a single operator using either an
autologous symphyseal bone graft or iliac bone graft, depending
on the amount of bonerequired [12-14]. Before proceeding with
implant surgery, the OHI-S will be re-assessed and compared
with the previously recorded observations. This will help to
determine the patients’ attitudes towards oral health and their
motivation towards maintaining oral hygiene. Cone beam
computed tomography (CBCT) will be recorded 3-6 months
after grafting to evaluate the integration of the grafted bone and
planimplant placement. Before proceeding with implant surgery,
the OHI-Swill be re-assessed and compared with the previously
recorded observations. In all patients, titanium dental implants
(TitanGrade 4, blasted etched implant surface, Bredent GmbH
Co, Senden, Germany) will be placed following a one-stage
protocol. Additional bone graft material will be used to ensure
complete bony coverage of the dental implant surface, if
required. Theimplantswill be placed slightly subcrestally, and
the primary implant stability will be clinicaly evaluated by
measuring implant stability quotient (ISQ) values using a
Penguin™™ device. The obtained values will be interpreted as
follows [15]: 1SQ =70: high initial stability and suitable for
immediate loading; 1SQ 55-70: moderate stability; 1SQ <55:
low/questionable stability and not suitable for immediate
loading. Following theimmediate |oading protocol, all implants
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will be loaded with a provisional prosthesis made of
autopolymerizing resin (ie, a provisiona prosthesis will be
placed within 7 days of dental implant placement) [16]. All
patients will be educated about ora hygiene habits to ensure
proper care of the placed implant and prosthesis along with use
of a0.12% chlorhexidine rinse for 30 seconds at least twice a

day [17].
Follow-Up

All patients will undergo 2 clinical follow ups, 3 months and 9
months after implant placement. At the first follow-up after a
period of 3 months following immediate implant loading, the
provisional prosthesis will be removed, and clinical and
radiological parameters will be measured. Clinical parameters
will include probing depth, bleeding on probing, suppuration,
pain or tenderness in the implant area, and implant stability
using 1SQ values. The implant will then be loaded with a
definitive prosthesis, and a CBCT will be recorded. A second
follow-up will be performed after 6 months of definitive
prosthesis placement (ie, a cumulative period of 9 months
following implant placement), and al parameters will be
assessed as stated previoudly. At the end of the treatment, all
patients will be asked to complete a quality of life (QoL)
assessment questionnaire to determine the patient’s perspective
before and after dental implant treatment.

CBCT recordingswill bedoneusing asmall sized field of view
of approximately 50 mm in diameter, which has an effective
dose of approximately 54uSv [18].

Radiograph Interpretation

All recorded radiographs (OPG, I0PAR, and CBCT) will be
assessed by 2 investigators. Both the investigators are trained
professionals in the field of prosthodontics and ora and
maxillofacial surgery, respectively, and have experience of more
than 15 years in patient rehabilitation. Before beginning the
study, both investigators will be trained in interpreting CBCTs
of previously recorded cases that are not related to the current
study to practice consistent reading. Each investigator will
reassess the recorded radiographs after 1 month to determine
intraobserver variability. The findings of the 2 investigators
will also be subjected to evaluation of interobserver variability.

Results

IBM SPSS version 23 and R 4.0.3 will be used for statistical
analysis. Results will be aimed at determining the clinical and
radiographic success of dental implants in patients with a
nonsyndromic alveolar cleft. The Cox model of analysis will
be used to determine the shared frailty of dental implants in
case of bilateral cleft cases. The Kolmogrov-Smirnov test will
be applied to determine the normality of the data. Depending
on the data distribution, t tests, Wilcoxon tests, and chi-square
tests will be utilized to determine statistical significance of
clinical and radiological parameters assessed at 3 months and
9 months post implant placement. Binary logistic analysiswill
be done to compute the predictors of the outcome. CBCTs
recorded after dental implant placement will be quantitatively
compared to determinethe presence of any significant variation
in the margina bone levels. Qualitative assessments of the
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radiographswill be done to determine the presence of periapical
pathology and any other abnormal radiographic findings. Intra-
and inter-observer variability in radiographic assessments will
be evaluated by using the Kappa statistic. Statistical significance
will be set at P<.05.

Implant success will be defined based on the guidelines given
by Misch et a [19] inthe Pisa, Italy Consensus and as presented
in the patient record sheet. Statistical comments on the implant
survival ratewill be given by calculation of alifetableanalysis.

Patient Record Sheet

Overview

Documentation of patient details forms an important part of
diagnosis, treatment planning, and treatment outcomes. To avoid
missing the recording of any details during a patient's
examination, it is good practice to have a preformed record
sheet that is well thought through and encompasses all the
required parameters. This also helps in standardization of the
protocol, making future comparisons easier.

Dental implant-based rehabilitation is a precision-driven
treatment that requires a careful pretreatment examination and
investigationsto determine theimplant position and dimensions.
Essential components of arecord sheet for dental i mplant—based
treatment have been highlighted and documented; however, no
such standardization has been developed for cleft patients[20].
Thus, the presented patient record sheet is developed with the
specific aim of implant-based rehabilitation of orofacial cleft
patients (Multimedia Appendix 1). It incorporates patient
demographics and clinical and follow-up findings essential for
successful treatment outcomes, as described in the following
sections.

Patient Demographics

Thefirst part consists of essential patient details such as name,
age, gender, contact details, and patient ID along with the type
of cleft and its characteristics.

Past Surgical and Other Treatment History

This section helps to determine the patient’s previous medical
history, associated complications, and any possible allergies. It
also records the age of the patient at the time of SABG and the
type of bone graft used. This forms an essential component of
the record sheet asiit helpsin knowing the graft characteristics
such as origin of the graft, time between grafting, and implant
placement.

Prosthetic Considerations

This section focuses on intra-ora findings of the patient,
highlighting the dental findings for the purpose of oral
rehabilitation. This includes previous history of orthodontic
treatment, age at which orthodontic treatment was done, missing
teeth in the oral cavity, type of prosthesis previously used by
the patient (if any), dentist’'sand patient’s perceptions about the
current prosthesis, and arch form characteristics.

Preoperative Assessment

This section records the findings concerning space of the
edentulous ridge and corresponding OPG or CBCT findings.
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Surgical Assessment

This section includes details concerning tertiary grafting and
implant placement procedures.

Follow-Up Findings

In accordance with observations from previously conducted
studies, important clinical and radiological parameters have
been duly acknowledged in this section. Thisincludes width of
keratinized gingival, probing depths, and gingival and plague
index. It also records clinical findings such as bleeding on
probing, suppuration, and pain or tenderness in the implant
region. Recording of implant stability values using resonance
frequency analysis (RFA) has been stressed since it is a
noninvasive method and has shown good clinical results in
healthy individuals. This is followed by recording of
radiographic findings.

Implant Success

The last part enumerates the interpretation of the findings.
Provision of this section avoids referring to multiple literature
and provides a bird's eye view of the important interpretations
inasingle frame[19].

QoL Assessment Questionnaire

A QoL assessment questionnaire for the cleft population will
be used to record their pre- and post-treatment experience with
dental implant—based treatment.

Discussion

Orofacial cleft is one of the most common developmental
anomalieswith ahigh global (1in 700to 1in 1000 live births)
and Indian (1.09 in 1000 live births) prevalence. In 1991, Verdi
et al [21] werethefirst to employ the use of dental implantsin
cleft patients. In their findings, they stressed the need for cortical
bone and adequate bone height in the required rehabilitation
region for successful treatment. Sincethen, dental implants have
been widely used for prosthetic rehabilitation of cleft patients
with varying success rates (95.8% to 98.6%) [7,22,23]. In one
of the biggest databases published by de Barros et al [24], the
authors reported a high survival rate of 98.4% at the end of a
1-year follow-up period. Thus, dental implants provide a
promising rehabilitative option for orofacial cleft patients.

All studies conducted so far have warranted a healing period of
3-6 months before undertaking the loading of the placed implant
in the cleft site. The grafted bone in the cleft region is shown
to have stable bone mineral densities during the period of 3-6
months following grafting, and thus, placing a dental implant
in the grafted bone after 3 months of healing is considered
adequate for successful treatment [25]. Until now, only 1 work
published in 2011 has commented on the potential success of
immediately loaded dental implantsin orofacial cleft patients,
but it was a retrospective analysis [8].

RFA isarelatively new and popular noninvasive technique for
evaluating primary implant stability [15]. Due to the lack of
immediate loading of dental implants in cleft patients, this
technology still hasn't found its application in such patients.
Until now, the field of immediately loaded dental implants in
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cleft patients has been abarren land with no research conducted
at the global level including India, despite the high prevalence
of the deformity.

Success of dental implantsisnot only dependent on the achieved
primary stability and subsequent osseointegration but also
dictated by the soft tissue condition in the implant region.
Cembranos et a [26], in their retrospective analysis of 47
implants, highlighted the importance of periodontal profile
assessment along with measurements of bonelevelsto determine
the success of implant-based treatment in cleft patients. Clinical
and radiological evaluations of implant and adjacent sitesinthe
form of probing depths, plague and gingival indices, and
marginal bone loss were also given importance in a similar
analysis undertaken by Alberga et al [10].

Considering the global prevalence of deformity and lack of
research in the field of immediately loaded dental implantsin
cleft patients, this study isformulated with an aim of evaluating
the clinical and radiographic success of dental implant at the
cleft site in orofacial cleft patients. At the same time, the
proposed work also emphasizes the importance of having a
preformed patient record sheet and need for recording various
clinical and radiographic parameters and thus, has formulated
a dentist-friendly and comprehensive record sheet that will be
utilized in the study.

Apart from providing patients with enhanced functionality,
replacement of the missing tooth will also enhance a patient’s
aesthetics and their subsequent self-perception. During any
rehabilitative procedure, it isimportant to know how the patient
feels about it and what changes they see in their life pre- and
post-treatment. This can be successfully evaluated using a QoL
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guestionnaire. According to Burckhardt and Anderson [27], a
QoL questionnaire encompasses details concerning material
and physical well-being; relationshipswith other people; social,
community, and civic activities; personal development and
fulfilment; and recreation. QoL provides a meaningful way of
determining the patient’s psychological improvement and
making pre- and post-treatment comparisons.

Scope

Thisstudy will help identify the success of immediately loaded
dental implants for orofacial cleft patients and bring the same
toregular clinical practice. Dental implantsare afixed treatment
option that represent better functionality and aesthetics over
conventional alternatives. Immediate |oading of dental implants
will not only prevent loss of the generated bone due to early
functional stimulation but will also provideimmediate aesthetic
improvement, leading to an enhanced level of self-confidence
of the patients. In cumulation, this will help increase patient’s
and dentist's acceptability of the treatment along with
substantially reducing the treatment time and costs for such
patientswho have already undergone prolonged treatments since

ayoung age.
Limitations

Being a unique study, the proposed sample size is small
compared to the huge preval ence of the deformity. Thus, studies
with alarger sample size will be required in the future to give
a datistically stronger result. Also, the study is not a
case-controlled trial since the bone characteristics found in a
cleft patient are difficult to replicate in a healthy individual.
Any attempts to do so will lead to an increasing number of
bias-related factors.
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respectively.

Conflictsof I nterest
None declared.

Multimedia Appendix 1

Patient record sheet.
[DOCX File, 90 KB-Multimedia Appendix 1]

References

1.  Tettamanti L, Avantaggiato A, Nardone M, Palmieri A, Tagliabue A. New insightsin orofacial cleft: epidemiological and
genetic studies on italian samples. Oral Implantol (Rome) 2017;10(1):11-19 [FREE Full text] [doi:

10.11138/0r1/2017.10.1.011] [Medline: 28757931]

2. Reddy SG, Reddy RR, Bronkhorst EM, Prasad R, Ettema AM, Sailer HF, et al. Incidence of cleft Lip and palate in the state
of AndhraPradesh, South India. Indian JPlast Surg 2010 Jul;43(2):184-189 [FREE Full text] [doi: 10.4103/0970-0358.73443]

[Medline: 21217978]

3. Shkoukani MA, Chen M, Vong A. Cleft lip - acomprehensive review. Front Pediatr 2013 Dec 27;1:53 [FREE Full text]

[doi: 10.3389/fped.2013.00053] [Medline: 24400297)

4.  NichollsW. Dental anomaliesin children with cleft lip and palate in Western Australia. Eur J Dent 2016;10(2):254-258
[FREE Full text] [doi: 10.4103/1305-7456.178317] [Medline: 27095907]

https://www.researchprotocol s.org/2021/5/€25244

JMIR Res Protoc 2021 | vol. 10 | iss. 5| €25244 | p. 6
(page number not for citation purposes)


https://jmir.org/api/download?alt_name=resprot_v10i5e25244_app1.docx&filename=4801e56a99482bba880e5cf442344f57.docx
https://jmir.org/api/download?alt_name=resprot_v10i5e25244_app1.docx&filename=4801e56a99482bba880e5cf442344f57.docx
http://europepmc.org/abstract/MED/28757931
http://dx.doi.org/10.11138/orl/2017.10.1.011
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28757931&dopt=Abstract
http://europepmc.org/abstract/MED/21217978
http://dx.doi.org/10.4103/0970-0358.73443
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21217978&dopt=Abstract
https://doi.org/10.3389/fped.2013.00053
http://dx.doi.org/10.3389/fped.2013.00053
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24400297&dopt=Abstract
http://www.thieme-connect.com/DOI/DOI?10.4103/1305-7456.178317
http://dx.doi.org/10.4103/1305-7456.178317
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27095907&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS Mallick et a

5.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

Tortora C, Meazzini MC, Garattini G, Brusati R. Prevalence of abnormalitiesin dental structure, position, and eruption
patternin apopulation of unilateral and bilateral cleft lip and palate patients. Cleft Palate Craniofac J2008 Mar;45(2):154-162.
[doi: 10.1597/06-218.1] [Medline: 18333651]

Freitas JADS, Almeida ALPFD, Soares S, Neves LTD, Garib DG, Trindade-Suedam IK, et a. Rehabilitative treatment of
cleft lip and palate: experience of the Hospital for Rehabilitation of Craniofacial AnomaliesUSP (HRAC/USP) - Part 4:
oral rehabilitation. J Appl Oral Sci 2013;21(3):284-292 [FREE Full text] [doi: 10.1590/1679-775720130127] [Medline:
23857655]

Matsui Y, Ohno K, Nishimura A, Shirota T, Kim S, Miyashita H. Long-term study of dental implants placed into aveolar
cleft sites. Cleft Palate Craniofac J 2007 Jul;44(4):444-447. [doi: 10.1597/06-095.1] [Medline: 17608551]

GarciaP, de Rezende MLR, Amado FM, Passanezi E, Salmeron S, Sant'Ana ACP , et al. Long-term success of immediately
restored single implant-supported prosthesis in reconstructed cleft maxilla. RPG Rev Pos Grad 2011;18(1):33-38.

Sales PHH, Oliveira-Neto OB, Torres TS, de Lima FJC. Effectiveness of dental implants placed in bone graft area of cleft
Patients. Int J Oral Maxillofac Surg 2019 Aug;48(8):1109-1114. [doi: 10.1016/j.ijom.2019.01.023] [Medline: 30773334]
AlbergaJM, StellingsmaK, Meijer HJA, Oostenbrink HA, Vissink A, Raghoebar GM. Dental implant placement in alveolar
cleft patients: a retrospective comparative study on clinical and aesthetic outcomes. Int J Oral Maxillofac Surg 2020
Jul;49(7):952-959. [doi: 10.1016/j.ijom.2020.02.007] [Medline: 32098700]

Greene JC, Vermillion JR. The Simplified Oral Hygiene Index. JAm Dent Assoc 1964 Jan;68:7-13. [doi:
10.14219/jada.archive.1964.0034] [Medline: 14076341]

Pikos MA. Mandibular block autografts for alveolar ridge augmentation. Atlas Oral Maxillofac Surg Clin North Am 2005
Sep;13(2):91-107. [doi: 10.1016/j.cxom.2005.05.003] [Medline: 16139756]

Dasari MR, Babu VR, Apoorva C, Allareddy S, Devireddy SK, Kanubaddy SR. Correction of Secondary Alveolar Clefts
with lliac Bone Grafts. Contemp Clin Dent 2018 Jun;9(Suppl 1):S100-S106 [FREE Full text] [doi: 10.4103/ccd.ccd_109_18]
[Medline: 29962773]

Van Nhan 'V, Van Son L, Tuan TA, Son NT, Hai TD, Lanh LD, et al. A New Technique in Alveolar Cleft Bone Grafting
for Dental Implant Placement in Patients With Cleft Lip and Palate. Cleft Palate Craniofac J 2018 Feb;55(2):180-188. [doi:
10.1177/1055665617723633] [Medline: 29351041]

Sennerby L. Resonance frequency analysis for implant stability measurements: A review. Integration Diagnostics Update
2015;1:11.

Misch CE, Wang H, Misch CM, Sharawy M, Lemons J, Judy KWM. Rationale for the application of immediate load in
implant dentistry: part 11. Implant Dent 2004 Dec;13(4):310-321. [doi: 10.1097/01.id.0000148556.73137.24] [Medline:
15591992]

Humphrey S. Implant maintenance. Dent Clin North Am 2006 Jul;50(3):463-78, viii. [doi: 10.1016/j.cden.2006.03.002]
[Medline: 16818027]

Horner K. Radiation Protection: Cone Beam CT for Dental and Maxillofacial Radiology: Evidence-based guidelines.
European Commission. 2011. URL: https://ec.europa.eu/energy/sites/ener/files/documents/172.pdf [accessed 2021-04-15]
Misch CE, Perel ML, Wang H, Sammartino G, Galindo-Moreno P, Trisi P, et a. Implant success, survival, and failure: the
International Congress of Oral Implantologists (ICOI) Pisa Consensus Conference. Implant Dent 2008 Mar;17(1):5-15.
[doi: 10.1097/ID.0b013e3181676059] [Medline: 18332753]

Misch C, Resnik R. Medical Evaluation of the Dental Implant Patient. In: Contemporary Implant Dentistry. Canada: Mosby
Elsevier; 2008:421-466.

Verdi FJ, SLanzi GL, Cohen SR, Powell R. Use of the Branemark implant in the cleft palate patient. Cleft Palate Craniofac
J 1991 Jul;28(3):301-3; discussion 304. [doi: 10.1597/1545-1569 1991 028 0301_cotspf_2.3.co_2] [Medline: 1911819]
Hértel J, Pogl C, Henkel KO, Gundlach KK. Dental implantsin alveolar cleft patients: a retrospective study. J
Craniomaxillofac Surg 1999 Dec;27(6):354-357. [doi: 10.1054/jcms.2000.0096] [Medline: 10870753]

LandesCA, Bundgen L, Laudemann K, Ghanaati S, Sader R. Patient satisfaction after prosthetic rehabilitation of bone-grafted
alveolar clefts with nonsubmerged I Tl Straumann dental implants loaded at three months. Cleft Palate Craniofac J 2012
Sep;49(5):601-608. [doi: 10.1597/10-156] [Medline: 21740181]

deBarrosFerreiraS, Esper LA, SbranaMC, Ribeiro IWJ, de Almeida ALPF. Survival of dental implantsin the cleft area--a
retrospective study. Cleft Palate Craniofac J 2010 Nov;47(6):586-590. [doi: 10.1597/08-155] [Medline: 20500069]

Zhang D, Xiao W, Zhou R, XuelL, MaL. Evaluation of Bone Height and Bone Mineral Density Using Cone Beam Computed
Tomography After Secondary Bone Graft in Alveolar Cleft. J Craniofac Surg 2015 Jul;26(5):1463-1466. [doi:
10.1097/SCS.0000000000001766] [Medline: 26114510]

Cembranos J, Neagu D, Rey R, Castro MP, Mourelle A, Prieto F. Implant rehabilitation in cleft patients: A retrospective
study in our center. J Cleft Lip Palate Craniofac Anomal 2017;4(3):73. [doi: 10.4103/jclpca.jclpca 74 17]

Burckhardt CS, Anderson KL. The Quality of Life Scale (QOLS): reliability, validity, and utilization. Health Qual Life
Outcomes 2003 Oct 23;1:60 [FREE Full text] [doi: 10.1186/1477-7525-1-60] [Medline: 14613562]

https://www.researchprotocols.org/2021/5/e25244 JMIR Res Protoc 2021 | vol. 10 | iss. 5| €25244 | p. 7

(page number not for citation purposes)


http://dx.doi.org/10.1597/06-218.1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18333651&dopt=Abstract
https://www.scielo.br/scielo.php?script=sci_arttext&pid=S1678-77572013000300284&lng=en&nrm=iso&tlng=en
http://dx.doi.org/10.1590/1679-775720130127
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23857655&dopt=Abstract
http://dx.doi.org/10.1597/06-095.1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17608551&dopt=Abstract
http://dx.doi.org/10.1016/j.ijom.2019.01.023
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30773334&dopt=Abstract
http://dx.doi.org/10.1016/j.ijom.2020.02.007
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32098700&dopt=Abstract
http://dx.doi.org/10.14219/jada.archive.1964.0034
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=14076341&dopt=Abstract
http://dx.doi.org/10.1016/j.cxom.2005.05.003
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16139756&dopt=Abstract
http://www.contempclindent.org/article.asp?issn=0976-237X;year=2018;volume=9;issue=5;spage=100;epage=106;aulast=Dasari
http://dx.doi.org/10.4103/ccd.ccd_109_18
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29962773&dopt=Abstract
http://dx.doi.org/10.1177/1055665617723633
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29351041&dopt=Abstract
http://dx.doi.org/10.1097/01.id.0000148556.73137.24
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15591992&dopt=Abstract
http://dx.doi.org/10.1016/j.cden.2006.03.002
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16818027&dopt=Abstract
https://ec.europa.eu/energy/sites/ener/files/documents/172.pdf
http://dx.doi.org/10.1097/ID.0b013e3181676059
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18332753&dopt=Abstract
http://dx.doi.org/10.1597/1545-1569_1991_028_0301_cotspf_2.3.co_2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=1911819&dopt=Abstract
http://dx.doi.org/10.1054/jcms.2000.0096
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10870753&dopt=Abstract
http://dx.doi.org/10.1597/10-156
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21740181&dopt=Abstract
http://dx.doi.org/10.1597/08-155
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20500069&dopt=Abstract
http://dx.doi.org/10.1097/SCS.0000000000001766
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26114510&dopt=Abstract
http://dx.doi.org/10.4103/jclpca.jclpca_74_17
https://hqlo.biomedcentral.com/articles/10.1186/1477-7525-1-60
http://dx.doi.org/10.1186/1477-7525-1-60
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=14613562&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS Mallick et a

Abbreviations

CBCT: cone beam computed tomography
IOPAR: intraoral periapical radiograph
1SQ: implant stability quotient

OHI-S: Ora Hygiene Index - Simplified
OPG: orthopantogram

QoL: quality of life

RFA: resonance frequency anaysis
SABG: secondary aveolar bone grafting
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