
Study Protocol Systematic Review Medicine®

OPEN
Efficacy of orthodontic an
d orthognathic
treatment for oral and maxillofacial deformities
Jin-Yu Gao, MBa, Xiao-Qin Yu, MBb,∗
Abstract
Background: This study aims to assess the efficacy and safety of orthodontic and orthognathic treatment (OOT) for patients with
oral and maxillofacial deformities (OMDF) systematically.

Methods: This study will comprehensively search Cochrane Library, PubMed, EMBASE, Scopus, Web of Science, PsycINFO,
Index to Nursing and Allied Health Literature, Allied and Complementary Medicine Database, Chinese Biomedical Literature
Database, and China National Knowledge Infrastructure from their inceptions to the July 1, 2019. Grey literature will be explored via
searching dissertations, Google scholar and conference abstracts. Two team members will independently perform all citations, data
extraction, and methodological quality. We will also utilize RevMan 5.3 Software for statistical analysis.

Results:This study will provide high quality evidence of OOT for OMDF. The primary outcomes consist of number of patients cured;
proportion of patients healed; and time to complete healing within trial period. Secondary outcomes include quality of life (often
assessed as any relevant scales, such as 36-Item Short Form Survey), costs, and complications.

Conclusion: This study will provide evidence for judging whether OOT is effective treatment for OMDF.

Systematic review registration: CRD42019144610.

Abbreviations: CIs = confidence intervals, OMDF = oral and maxillofacial deformities, OOT = orthodontic and orthognathic
treatment, RCTs = randomized controlled trials.
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1. Introduction orthognathic treatment (OOT) for the management of OMDF,
Oral and maxillofacial deformities (OMDF) are characterized as
irregularities or malformations in the bones and/or soft tissues of
the mouth, jaws, and face.[1–4] Several factors can cause such
disease, including cleft lip, cleft palate, cancer, trauma, and
automobile accident.[5–11] It has been reported that about 20% of
the world’s population have some major OMDF.[12,13] It has
greatly affected the health-related quality of life in patients with
OMDF.[14–16] The severity of patients with OMDF is very high
which affects their facial proportion, and about 5% patients have
physical disability.[12]

Surgery is a very effective treatment for patients with
OMDF.[2,4,5,7,8,17–23] Although a variety of studies have reported
the efficacy and safety of surgery, especially for orthodontic and
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there is still inconsistent conclusion.[2,4,18–22] Thus, this study will
assess the efficacy and safety of OOT for the treatment of patients
with OMDF.
2. Methods and analysis

2.1. Inclusion criteria for study selection
2.1.1. Types of studies. Only randomized controlled trials
(RCTs) of OOT for patients with OMDF will be included.
However, non-clinical studies, and non-RCTs will be excluded.

2.1.2. Types of participants. Patients with a clinically con-
firmed diagnosis of OMDF will be considered for inclusion
regardless the race, gender, age, or economic status.

2.1.3. Types of interventions. In the experimental group, all
patients must receive OOT.
In the control group, all patients can receive any treatments,

except OOT.

2.1.4. Type of outcome measurements. Primary outcomes
consist of number of patients cured; proportion of patients
healed; and time to complete healing within trial period.
Secondary outcomes comprise of quality of life (often assessed

as any relevant scales, such as 36-Item Short Form Survey), costs,
and complications.
2.2. Literature search

We will search Cochrane Library, PubMed, EMBASE, Scopus,
Web of Science, PsycINFO, Index to Nursing and Allied Health
Literature, Allied and Complementary Medicine Database,
Chinese Biomedical Literature Database, and China National
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Table 1

Search strategy applied in Cochrane Library database.

Number Search terms

1 MeSH descriptor: (congenital abnormalities) explode all trees
2 (oral deformity) explode all trees
3 (maxillofacial deformity) explode all trees
4 ((oral

∗
) or (maxillofacial

∗
) or (deformities

∗
) or (congenital

∗
) or (abnormalities

∗
) or (deformity

∗
)):ti, ab, kw

5 Or 1–4
6 MeSH descriptor: (general surgery) explode all trees
7 ((orthodontic

∗
) or (orthognathic

∗
) or (therapy

∗
) or (treatment

∗
) or (treatment therapeutics, surgery

∗
) or (surgical procedures, operative

∗
) or (surgical

∗
)

or (procedures
∗
) or (operative

∗
) or (operative surgical procedures

∗
) or (general surgery

∗
)):ti, ab, kw

8 Or 6-7
9 MeSH descriptor: (randomized controlled trials) explode all trees
10 ((random

∗
) or ((randomly

∗
) or (blind

∗
) or (control

∗
) or (allocation

∗
) or (placebo

∗
) or (RCTs

∗
) or (clinical study

∗
) or (clinical trials

∗
) or (controlled study

∗
)

or (controlled trial
∗
)):ti, ab, kw

11 Or 9-10
12 5 and 8 and 11

Gao and Yu Medicine (2019) 98:39 Medicine
Knowledge Infrastructure from their inceptions to the July 1,
2019. We will search all electronic databases without language
restrictions. We will build search strategy sample for Cochrane
Library in Table 1. We will also adapt similar search strategy to
any other electronic databases. In addition, we will also search
Grey literature, such as dissertations, Google scholar, and
conference abstracts to avoid missing any potential studies.
2.3. Study selection and extraction
2.3.1. Study selection. Study selection will be performed by 2
independent authors, respectively. All disagreements between 2
authors will be solved by another author through discussion.
The whole process consists of 2 steps. First, all records citation
will be scanned using titles and abstracts, and all duplicated and
irrelevant studies will be excluded. Second, all remaining studies
will be further identified whether they meet all eligibility criteria.
The excluded reasons for all literatures will be recorded at each
step. The results of study selection will be presented in the
flowchart of this study.

2.3.2. Data extraction and management. All data extraction
will be carried out by 2 independent authors. A third author will
help to solve any divergences between 2 authors. All searched
literature citations will be imported and managed using Endnote
X7. A standard pre-designed sheet for data extraction will be built
before the data collection. All essential information will be
extracted, including title, first author, country, year of publication,
study setting, study design, study methods, treatment details,
outcome measurements, safety, and all other related information.

2.4. Risk of bias assessment

The risk of bias for each eligible study will be assessed
independently by 2 authors according to the standard of
Cochrane risk of bias tool, which focuses on 7 domains. Any
disagreements between 2 authors will be solved by a third author
via discussion to reach consensus.

2.5. Outcome measurement effects

Categorical outcome data will be calculated with risk ratio and
95% confidence intervals (CIs), while continuous outcome data
will be expressed with mean difference or standardized mean
difference and 95% CIs.
2

2.6. Heterogeneity assessment

We will utilize I2 test to assess heterogeneity among eligible
studies. If I2 � 50%, the heterogeneity is considered as
homogeneity, and a fixed-effect model will be used. If I2 >
50%, the heterogeneity is considered as obvious, and a random-
effect model will be utilized.

2.7. Statistical analysis

We will apply RevMan 5.3 software for statistical analysis.
If homogeneity is identified (I2 � 50%), then we will pool the
data and carry out meta-analysis. If heterogeneity is obvious
(I2 > 50%), we will perform subgroup analysis and meta-
regression analysis to determine their potential sources. If there is
still obvious heterogeneity, we will not pool the data, and will
report outcome results as narrative summary.

2.8. Additional analysis
2.8.1. Subgroup analysis. We will conduct subgroup analysis
according to different treatments, and outcome measurements.

2.8.2. Sensitivity analysis. We will perform sensitivity analysis
by eliminating the high risk of bias studies.

2.8.3. Reporting bias.Wewill carry out funnel plots, and Egger
regression test[24] to identify any potential reporting bias if
sufficient studies are included.

2.9. Ethics and Dissemination

This study will not need ethical approval, because no individual
patient data will be analyzed. This study will be disseminated
through peer-reviewed journals.
3. Discussion

OMDF is a common disorder. As an effective treatment, OOT
has been proved to enhance the health-related quality of life in
patients with OMDF. However, there is still insufficient evidence
to support the efficacy of OOT for OMDF, and no study has
addressed its efficacy and safety for OMDF. Therefore, it is very
necessary to conduct this study to assess the efficacy and safety of
OOT for patients with OMDF. This study will provide a detailed
summary of the present evidences related to the efficacy and
safety of OOT for the treatment of OMDF. Its findings may be
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useful to patients, clinicians, and health policy-makers with
regard to utilization of OMDF for patients with OOT.

Author contributions

Conceptualization: Jin-yu Gao, Xiao-qin Yu.
Data curation: Jin-yu Gao, Xiao-qin Yu.
Formal analysis: Jin-yu Gao.
Investigation: Xiao-qin Yu.
Methodology: Jin-yu Gao.
Project administration: Xiao-qin Yu.
Resources: Jin-yu Gao.
Software: Jin-yu Gao.
Supervision: Xiao-qin Yu.
Validation: Jin-yu Gao, Xiao-qin Yu.
Visualization: Jin-yu Gao, Xiao-qin Yu.
Writing – original draft: Jin-yu Gao, Xiao-qin Yu.
Writing – review & editing: Jin-yu Gao, Xiao-qin Yu.
References

[1] Sólya K, Dézsi C, Vanya M, et al. Clinical aspects of congenital
maxillofacial deformities. Orv Hetil 2015;156:1483–90.

[2] Baliga M, Upadhyaya C. Versatility of orthognathic surgery in the
management of maxillofacial deformities. Kathmandu Univ Med J
(KUMJ) 2006;4:109–14.

[3] Järvinen S, Suojanen J, Kormi E, et al. The use of patient specific
polyetheretherketone implants for reconstruction of maxillofacial
deformities. J Craniomaxillofac Surg 2019;47:1072–6.

[4] Mi H, Kou H, Chen YD, et al. Influence of sociocultural factors on the
selection of orthognathic surgery in patients with dental and maxillofa-
cial deformities. Shanghai Kou Qiang Yi Xue 2018;27:495–500.

[5] Agrawal KS, Bachhav M, Naik CS, et al. Autologous fat transfer for
esthetic contouring of face in posttraumatic nonfunctional maxillofacial
deformities. Craniomaxillofac Trauma Reconstr 2016;9:113–20.

[6] Khorasani M, Barzi MH, Derakhshan B. Correction of maxillofacial
deformities in a patient with unilateral coronal craniosynostosis
(plagiocephaly): a case report and a review of literatures. J Dent
(Tehran) 2013;10:478–86.

[7] Arcuri F, Brucoli M, Baragiotta N, et al. The role of fat grafting in the
treatment of posttraumatic maxillofacial deformities. Craniomaxillofac
Trauma Reconstr 2013;6:121–6.

[8] Movahed R, Pinto LP, Morales-Ryan C, et al. Application of cranial
bone grafts for reconstruction of maxillofacial deformities. Proc (Bayl
Univ Med Cent) 2013;26:252–5.
3

[9] Walker RV. Delayed occlusal and maxillofacial deformities after trauma.
J Am Dent Assoc 1971;82:858–61.

[10] Bezrukov VM, Messina VM, Sakvarelidze LP, et al. Clinical x-ray
characteristics of the maxillofacial deformities following radiation
treatment of hemangiomas. Stomatologiia (Mosk) 1983;62:47–9.

[11] Mitsukawa N, Satoh K, Morishita T, et al. Clinical application of
distraction osteogenesis for traumatic maxillofacial deformities. J
Craniofac Surg 2006;17:431–7.

[12] Scolozzi P, Martinez A, Jaques B. Complex orbito-fronto-temporal
reconstruction using computer-designed PEEK implant. J Craniofac Surg
2007;1:224–8.

[13] Eppley BL, Kilgo M, Coleman JJ. Cranial reconstruction with computer-
generated hard-tissue replacement patient-matched implants: indica-
tions, surgical technique, and long-term follow-up. Plast Reconstr Surg
2002;109:864–71.

[14] Mikhaĭlova VV, Panin MG, Bardenshteĭn LM, et al. The psychological
assessment of patients with congenital and acquired maxillofacial
deformities in the pre- and postoperative periods. Stomatologiia (Mosk)
1997;76:35–9.

[15] Panousopoulou P. The contribution of prosthetics in the
rehabilitation of maxillofacial deformities. Stomatologia (Athenai)
1982;39:229–33.

[16] Müller H, Slootweg PJ. Maxillofacial deformities in neurofibromatosis. J
Maxillofac Surg 1981;9:89–95.

[17] Shen GF. Application of digital surgical techniques on correction of
dento-maxillofacial deformities. Zhonghua Kou Qiang Yi Xue Za Zhi
2012;47:466–9.

[18] Robinson RC, Holm RL. Orthognathic surgery for patients with
maxillofacial deformities. AORN J 2010;92:28–49.

[19] Gateno J, Xia JJ, Teichgraeber JF, et al. Clinical feasibility of
computer-aided surgical simulation (CASS) in the treatment of complex
cranio-maxillofacial deformities. J Oral Maxillofac Surg 2007;65:
728–34.

[20] Yang XP, Zeng RS, Chen YY, et al. Correction of dento-maxillofacial
deformities following cleft lip and palate repair with orthognathic
surgery and orthodontics. Zhonghua Zheng Xing Wai Ke Za Zhi
2005;21:411–4.

[21] Qin RF, Feng XH, Lei DL, et al. Surgical orthodontic technique for the
treatment of maxillofacial deformities and dysfunction of occlusion after
maxillofacial fractures. Zhonghua Zheng Xing Wai Ke Za Zhi 2004;
20:333–5.

[22] Zeng R, Yang X, Wang D. Correction of dento-maxillofacial deformities
by using both of orthodontics and orthognathic surgery. Zhonghua Kou
Qiang Yi Xue Za Zhi 2000;35:174–6.

[23] Noma H, Kakizawa T, Kukimoto Y. Surgical correction of jaw
and maxillofacial deformities (III). Nihon Shika Hyoron 1983;484:
91–110.

[24] Egger M, Davey Smith G, Schneider M, et al. Bias in meta-analysis
detected by a simple, graphical test. BMJ 1997;315:629–34.

http://www.md-journal.com

	Efficacy of orthodontic and orthognathic treatment for oral and maxillofacial deformities
	1 Introduction
	2 Methods and analysis
	2.1 Inclusion criteria for study selection
	2.1.1 Types of studies
	2.1.2 Types of participants
	2.1.3 Types of interventions
	2.1.4 Type of outcome measurements

	2.2 Literature search
	2.3 Study selection and extraction
	2.3.1 Study selection
	2.3.2 Data extraction and management

	2.4 Risk of bias assessment
	2.5 Outcome measurement effects
	2.6 Heterogeneity assessment
	2.7 Statistical analysis
	2.8 Additional analysis
	2.8.1 Subgroup analysis
	2.8.2 Sensitivity analysis
	2.8.3 Reporting bias

	2.9 Ethics and Dissemination

	3 Discussion
	Author contributions
	References


