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UNILATERAL CLEFT LIP REPAIR TREATMENT OUTCOMES
USING TRIANGULAR FLAP AND ROTATION-ADVANCEMENT
TECHNIQUES: A SYSTEMATIC REVIEW
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ABSTRACT

INTRODUCTION: Cleft lip and palate is a common congenital facial malformation that significantly impacts deve-
lopmental, physical, and psychological aspects of patients and their families. It is essential to measure treatment
outcomes in cleft surgery to evaluate cleft management in the era of evidence-based medicine.

OBJECTIVES: This review aimed to analyze and compare outcomes of two primary unilateral cleft lip repair tech-
niques, such as triangular flap and rotation-advancement.

MATERIAL AND METHODS: Articles were retrieved from PubMed, Medline, Cochrane Library, and ScienceDirect
based on PRISMA guidelines, to find relevant articles published between 1990-2021. Two reviewers independent-
ly appraised articles in separate rounds. A total of 1,241 articles were retrieved. However, only eight studies were
selected based on inclusion criteria.

REsULTS: The rotation-advancement technique group showed better results in the shape of nostril and the length
of Cupid’s bow, but with a higher finding of notching and nasal deformities. Meanwhile, the triangular flap tech-
nique group showed better results in philtral height, Cupid’s bow shape, vermilion height, lip height, and nasal
width, despite having a more significant number of nasal defect formations compared with the rotation group.
ConcLusIons: The triangular flap and rotation-advancement techniques have their respective advantages and dis-
advantages. Nevertheless, post-operative deformities can be found in some cases, including asymmetry of Cupid’s
bow, flattened philtrum, elongated white lip, tilted columella, and flattened ala nasi. Further systematic review
studies should be conducted to analyze treatment outcomes of primary cleft lip surgery in other techniques, ac-
cording to various measurement methods.

KEY WORDS: treatment outcome, triangular flap, cleft lip repair, rotation-advancement.

J Stoma 2023; 76, 3: 202-208
DOTI: https://doi.org/10.5114/j0s.2023.131184

INTRODUCTION

Cleft lip and palate is a common congenital facial
malformation that significantly impacts the developmen-
tal, physical, and psychological aspects of a patient, and
its occurrence is estimated as 1 in 600 live births. There-
fore, good outcomes of cleft lip and palate reconstruction
are indispensable [1]. The goal of surgical treatment for

children born with cleft lip and palate is to restore es-
thetical appearance of the lip and nose and continuation
of the primary and secondary palate, and to improve
speech, language, and hearing functions. Additional goal
is to restore airway patency, occlusion and mastication
function, and normal psycho-social development [1, 2].
In recent decades, the understanding of surgical cleft
lip repair has evolved, allowing for an improved ability to

JOURNAL OF
STOMATOLOGY

O ST

W@?

ADDRESS FOR CORRESPONDENCE: Dwi Ariawan, Department of Oral
and Maxillofacial Surgery, Faculty of Dentistry, Universitas Indonesia, Jalan
Salemba Raya No. 4, 10430 Jakarta, Indonesia, e-mail: dwi.ariawan02@ui.ac.id

RECEIVED: 07.09.2022 « ACCEPTED: 18.02.2023 « PUBLISHED: 20.09.2023

202


https://orcid.org/0000-0001-6407-4576
https://orcid.org/0000-0003-1345-4450
https://orcid.org/0000-0002-8136-8960
https://orcid.org/0000-0001-6182-5688
https://orcid.org/0000-0001-5542-6787

Unilateral cleft lip repair treatment outcomes using triangular flap and rotation-advancement techniques: A systematic review

restore anatomical shape and function [3]. The first docu-
mented cleft lip repair occurred in the fourth century AD
in the Tang dynasty in China. The simple surgical tech-
nique involved incision and suturing of the cleft edges,
and the child was instructed not to speak post-operative-
ly for about three months [4, 5]. In the early 20" century,
a Rose-Thompson method has developed as a straight-line
technique, and was used by many surgeons. This tech-
nique was later found to have disadvantages in vertical
scar formation that causes a notch in the upper lip [3-7].
This condition has led many surgeons to develop other
unilateral cleft lip surgery techniques, such as quadrilat-
eral flap, triangular flap, and rotation-advancement [4].
The rotation-advancement technique was introduced by
Dr. Ralph Millard in 1955 and until now, it was the most
widely used lip repair technique [8-12]. The triangular
flap technique was introduced by Dr. Charles Tennison in
1952 and developed by Dr. Peter Randall in 1959, and it has
also attracted interest of many surgeons [13-16]. The two
primary techniques have undergone many modifications,
including Mohler technique as an improvement of Millard
rotation-advancement technique and Cronin technique for
Tennison-Randall triangular flap technique. Each method
has advantages, and addresses the importance of muscle re-
positioning into correct anatomical orientation to achieve
both functional and aesthetic outcomes [15, 16].

OBJECTIVES

Since treatment guidelines have become an integral
part of contemporary clinical practice, it is essential to

measure treatment outcomes in cleft lip and palate surgery
to evaluate the cleft treatment and improvement in the era
of evidence-based medicine. Studies have been conduct-
ed to evaluate the outcomes of each surgical technique,
including dento-facial growth and development, facial
shape, speech function, breathing function, hearing ability,
quality of life, and patient satisfaction. The aim of the cur-
rent systematic review was to analyze and compare repair
outcomes of the primary unilateral cleft lip using triangular
flap compared with rotation-advancement techniques.

MATERIAL AND METHODS
SEARCH STRATEGY

In selecting articles, preferred reporting items for sys-
tematic reviews and meta-analysis (PRISMA) guideline
was employed in several databases, including PubMed,
Medline, ScienceDirect, and Cochrane Library. Key
words used for selecting articles were (Cleft lip surgery
OR Cleft lip repair) AND (Triangular OR Cronin OR
Tennison Randall) AND (Rotation-advancement OR
Millard) AND (Outcome OR Result). Detailed selection
procedure is shown in Figure 1.

INCLUSION AND EXCLUSION CRITERIA

Inclusion criteria were analyzed based on PICOS
components, as shown in Table 1. Population (P) - subject
with unilateral cleft lip with or without alveolar cleft or

Records identified through
database searching:
ScienceDirect (n = 281)
PubMed (n = 35)
Medline (n=15)
Cochrane Library (n=7)
Other source (n=1)

Identification

Total, N =339

| Records removed before screening:

Duplicate records (n = 40)

Y

Records screened
(n=299)

Screening

| Recceds excluded: did not fit inclusion criteria
(n =266)

l

Reports excluded with reasons:

Reports assessed for eligibility
(n=33)

Irrelevant (n=11)
Review articles (n=7)
Case report (n=3)

Y

Eligibility

Y

Other reasons (n = 4)

Studies included in qualitative synthesis
(n=8)
Reports of included studies
(n=8)

Included

FIGURE 1. Study selection process
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TABLE 1. Description of inclusion criteria based on PICOS criteria

Population

Patients diagnosed with unilateral cleft lip

(LNICTEL T Patients who have undergone primary cleft lip repair

Comparison

Surgical technique used rotation-advancement technique or triangular flap technique

Outcome

All data of post-operative surgical outcomes measured with manual, anthropometric, photographic, and scoring basis measurements

Study design

Retrospective/ prospective/ ambispective cross-sectional studies, cohort studies, and randomized clinical trials

cleft palate. Intervention (I) — patient who has undergone
primary cleft lip surgery or repair. Comparison (C) — sur-
gical technique using rotation-advancement or triangu-
lar flap techniques. Outcome (O) - all surgical outcomes
measured with manual, anthropometric, photographic,
and scoring basis measurements. Study design (S) - retro-
spective/prospective/ambispective cross-sectional studies,
cohort studies, and randomized clinical trials. Exclusion
criteria were case reports, review papers, letters to editors,
studies with inadequate follow-up time, and non-English
written articles. The research question of this study was
“How are treatment outcomes of unilateral primary cleft
lip repair using triangular flap technique compared with
rotation-advancement technique?”.

STUDY SELECTION

Two reviewers independently reviewed title and ab-
stract of each study identified through electronic searching.
Studies that did not have adequate information in the ab-
stract and did not meet inclusion criteria were not included
in eligibility assessment. Adequate studies that were ap-
proved underwent eligibility assessment. If reviewers dis-
agreed, an independent third reviewer was involved.

DATA EXTRACTION

Data extracted from eligible articles were author (s),
year of publication, number of subjects, diagnosis, surgi-
cal technique, variable assessed, measurement methods,
and clinical outcomes.

CRITICAL APPRAISAL OF STUDIES

An independent risk of bias assessment was conduct-
ed by two reviewers using Newcastle-Ottawa scale [17].
This scale uses a star system with a maximum of 9 stars.
Studies that obtain 9 stars reflect a low-risk of bias,
a score of 7 or 8 indicates medium-risk, while a score
below 7 indicates a high-risk of bias. Aspects evaluat-
ed included subject selection technique, comparability
of study group, ascertainment of outcomes, and expo-
sures of interest. Disagreements were resolved through
discussions involving an independent third party.

SUMMARY MEASURES AND SYNTHESIS OF RESULTS

Data obtained in this study were analyzed based on
descriptive statistics. Data on primary cleft lip repair
clinical outcomes using triangular flap and rotation-
advancement techniques were tabulated, including data
of follow-up period. Publication bias in selected studies
used funnel plots. In addition, regression analysis was
also performed to identify a trend between each therapy
and its recurrence rate.

RESULTS
RESULTS OF LITERATURE SEARCHING

Studies selection process is shown in Figure 1.
The initial database search obtained 339 articles. After
screening for duplication, 40 articles were eliminated,
leaving 299 articles to be screened for titles and abstracts.
Eligibility screening was carried out through extensive
reading of the abstract, where 266 articles did not meet
the inclusion criteria. There were 33 articles for eligibil-
ity assessment; 24 were eliminated due to various fac-
tors regarding relevancy issues. Ultimately, eight studies
were selected for review (Chowdri et al., 1990; Lazarus
et al., 1998; Yamada et al., 2002; De Silva Amaratunga,
2004; Cheema et al., 2012; Iliopoulos et al., 2014; Gadre
et al., 2016; Adetayo et al., 2018).

DESCRIPTION OF INCLUDED STUDIES

Complete description of the selected articles is pre-
sented in Table 2. Most of the studies are retrospective
(5 studies), prospective (2 studies), and cross-sectional
(1 study). Four hundred ninety-one subjects’ data were
analyzed with 1-10 years of follow-up.

RESULTS OF VARIABLE OUTCOMES

This study analyzed treatment outcomes of primary
cleft lip repair using triangular flap and rotation-ad-
vancement techniques in various measurements, includ-
ing anthropometric, photographic, dental cast analysis,
and manual measurement using a caliper. The variables
also analyzed the shape of the nose, the shape and length
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of Cupid’s bow, philtral height, vermilion height, pres-
ence of a notch, white roll match, and satisfactory scar.
From the results of the 8 systematic studies, 3 used pho-
tographic analysis, 2 used anthropometric studies, and
2 used manual measurement studies using a caliper.
Recapitulation and comparison of clinical outcomes
between the triangular flap and rotation-advancement
techniques are shown in Table 3.

Table 3 shows that the rotation-advancement group
presented better results in the shape of the nostril and
the length of the Cupid’s bow, but with a higher finding
of notching and nasal deformities. Meanwhile, the tri-
angular flap group showed more desirable results in
the Cupid’s bow shape, philtral height, white skin roll
match, satisfactory scar, vermilion height, lip height, and
nasal width. On the contrary, the triangular flap group
had a more significant number of nasal defect forma-
tions compared with the rotation-advancement group.

RISK OF BIAS WITHIN STUDIES INCLUDED

The risk of bias in each study was analyzed using New-
castle-Ottawa scale assessment form for cohort studies [17].
Each article was evaluated based on several critical aspects
regarding case selection, comparability, and outcome.
In this systematic review, scores greater than 7 showed
a high-quality study. From the 8 studies, five articles ob-
tained a score of 9. This result indicated that the article had
alow-risk of bias. Meanwhile, three articles obtained a score
of 8, showing that the article had a medium-risk of bias [17].
Details of critical appraisal are listed in Table 4.

DISCUSSION

Cleft lip is the most common congenital anomaly,
with as many as 76% classified as unilateral [18, 19]. Sur-
gical cleft lip repair procedure has become a challenge for
surgeons since surgical outcomes can affect the patient’s
quality of life in the future [7]. There are various meth-
ods of cleft lip repair, but the most commonly used are
rotation-advancement and triangular flap techniques.
Both the techniques have their respective advantages
and disadvantages. Nevertheless, post-operative defor-
mities can be found in some cases, including asymmetry
of the Cupid’s bow, flattened philtrum, elongated white
lip, tilted columella, and flattened ala nasi [20].

Yamada et al. [20] conducted a study to evaluate facial
morphology after primary cleft and lip repair through
a triangular flap and rotation-advancement techniques
in three-dimensional analysis. This study showed that
nasal protrusion and nostril symmetry were better in
the rotation-advancement group due to simple recon-
struction of the orbicularis oris muscle. This technique
also stabilizes the nasal base and makes the alar to rotate.
On the contrary, a better Cupid’s bow shape was found
in the triangular flap group. In some cases, the length

of Cupid’s bow in the triangular group was more extend-
ed due to distribution of the large orbicularis oris mus-
cle in the lower part of the lip. Moreover, the tubercle in
the upper lip was pulled towards the cleft side [20].

The outcome of philtral and vermilion heights was
discussed in a study by De Silva Amaratunga et al. [10]
by calculating cleft lip component symmetry index score.
In this study, the philtral height outcomes in the trian-
gular flap group (Cronin technique) obtained a better
score, so the results of vermilion height. The poor result
of the philtral height symmetry in the rotation group
(Millard technique) was caused by the inadequacy of ro-
tation and contracture in the straight-line scar. Cronin
technique is considered more able to overcome this prob-
lem through mathematical calculations and breaking
the scar line by introducing the triangular flap [21].

Adetayo et al. [16] analyzed comparative surgical
outcomes of the two techniques using quantitative an-
thropometric measurements. The results exhibited that
the Millard group had a more significant increase in ver-
tical lip height post-operatively and a greater reduction
in the nasal width than the triangular flap group using
Tennison-Randall technique. However, reasons for this
finding were not clearly explained [16].

Cheema et al. [22] conducted a cross-sectional study
analyzing the presence of a notch in the repaired vermil-
ion area in Millard rotation-advancement and Noordhoft
triangular flap techniques. This study revealed that a notch
of more than 1 mm in Millard technique was evident in
two cases (5%), whereas Noordhoff technique did not
show any wide notch at the vermilion. Similarly, in the
Millard group, two sub-groups of 0.5 mm and 0.5-1 mm
notch presented a slightly higher number than the Noor-
dhoff technique (3 cases in each sub-group). Therefore, it
can be concluded that the triangular group was proven to
reduce the possibility of notching. The better notching re-
sult of the triangular flap group was caused by the break
of linear repair on the vermilion, in which the procedure
to bring the vermilion from lateral to the medial segment
helped to reconstruct a symmetrical vermilion [22].

Chowdri et al. [23] reported no significant differ-
ence in overall lip and nose post-operative appearance
between the two types of repairs. However, in the rota-
tion-advancement group, a larger hypertrophic scar was
found [23]. The overall incidence of hypertrophic scar
was 6.5%, smaller than reported in a study by Holtmann
and Wray [24], which stated that there was a hypertro-
phic scar of 47.4% [23, 24]. Similar results were also re-
ported by Gadre et al. [25], who revealed that scar quality
was better in the Tennison-Randall triangular flap group
than in the Millard rotation-advancement group [25].

CONCLUSIONS

Opverall, the rotation-advancement group showed
better results in the nostril shape and length of the Cu-
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pid’s bow, but with a higher finding of notching and nasal
deformities. Meanwhile, the triangular flap group pre-
sented more desirable results in the Cupid’s bow shape,
philtral height, vermilion height, white roll match, satis-
factory scar quality, lip height, and nasal width, despite
having a more significant number of nasal defect forma-
tion compared with the rotation-advancement group.
Further systematic review studies should be conducted
to analyze the treatment outcome of unilateral primary
lip repair using other surgical techniques, with various
measurement methods and larger number of subjects.
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