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Objectives: The purpose of this article is to analyze the skeletal features and further treatment
required by cleft lip and palate patients treated with Delaire’s functional surgery during the
years 2005-2010 at San Borja Arriaran Hospital in Santiago, Chile, focusing on the subsequent
requirement for orthognathic surgery.

Patients and methods: An observational retrospective study included patients with cleft lip and
palate undergoing Delaire’s functional surgery, analyzing patients’ clinical records, updated
dental cast models, and cephalograms. Individuals meeting the inclusion criteria were clas-
sified according to diagnosis and later applied clinical and radiographic methods. Measure-
ments of overjet and overbite were performed in available dental cast study models, along
with the molar relationship according to Angle’s classification. Furthermore, GOSLON Yard-
stick was applied to determine long-term occlusal prognosis and the ultimate requirement
for secondary surgery.

Results: A sample of 30 patients was obtained. Regarding occlusal analysis, severe overbite
alterations were not observed, while overjet exhibited predominantly negative measures;
with bilateral cleft lip and palate corresponding to the most altered group. 10 patients (33%)
were ultimately elected for orthognathic surgery, presenting average overjet of -0.13 mm and
GOSLON Yardstick scores of 4-5. None cases for osteogenic distraccion.

Conclusions: Skeletal development observed in patients undergoing Delaire’s functional
surgery may be considered appropriate since it implies mild and moderate maxillary dis-
crepancies. With 53.3 % of the individuals classified in GOSLON groups 1-3, proper occlusal
relationships can be observed, allowing them to be successfully treated through an ortho-
pedic approach.
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Anailisis de crecimiento y desarrollo esqueletal de pacientes
con fisuras labio palatinas operados mediante cirugia funcional
de Delaire

RESUMEN

Palabras clave:

Fisura labio palatina,
queilorrinoplastia, veloplastia,
palatoplastia, desarrollo esqueletal,
cirugia ortognatica.

Objetivos: El propésito de este articulo es analizar las caracteristicas esqueléticas y el tra-
tamiento adicional requerido por los pacientes con fisuras labio palatinas tratados con la
cirugia funcional de Delaire durante los afios 2005-2010 en el Hospital San Borja Arriardn en
Santiago, Chile, enfocdndose en la necesidad subsecuente de cirugia ortognatica.

Pacientes y métodos: Un estudio observacional retrospectivo incluy6 a pacientes con labio y
paladar hendido sometidos a DFS, analizando los registros clinicos de los pacientes, modelos
de yeso dental actualizados y cefalogramas. Los individuos que cumplian con los criterios de
inclusién fueron clasificados segun el diagnédstico y luego se aplicaron métodos clinicos y
radiograficos. Se realizaron mediciones de overjet y overbite en los modelos de estudio de yeso
dental disponibles, junto con la relacién molar segun la clasificacién de Angle. Ademads, se
aplicé la valoracién GOSLON para determinar el pronéstico oclusal a largo plazo y la nece-
sidad final de cirugia secundaria.

Resultados: Se obtuvo una muestra de 30 pacientes. En cuanto al analisis oclusal, no se obser-
varon alteraciones severas de overbite, mientras que el overjet mostré medidas predominan-
temente negativas; con el grupo de fisura labio palatina bilateral correspondiendo al grupo
mas alterado. 10 pacientes (33 %) fueron finalmente seleccionados para cirugia ortognatica,
presentando un overjet promedio de -0,13 mm y puntuaciones de GOSLON de 4-5. Ningin
caso requirié de distraccién osteogénica.

Conclusiones: El desarrollo esquelético observado en pacientes sometidos a la cirugia funcio-
nal de Delaire puede considerarse adecuado, ya que implica discrepancias maxilares leves y
moderadas. Con el 53,3 % de los individuos clasificados en los grupos GOSLON 1-3, se pueden
observar relaciones oclusales adecuadas, permitiendo que sean tratados exitosamente a
través de un enfoque ortopédico.

INTRODUCTION

Cleft lip and palate (CLP) correspond to a group of con-

CLP have been described as tabaquism, gestational alcohol, dia-
betes, arterial hypertension, preeclampsia, and pregnancy use
of medication such as NSAIDs, antibiotics, and corticosteroids.

genital malformations of multifactorial etiology that feature
an incomplete union of structures involved in nasal and oral
cavities such as upper lip, alveolar process, soft and hard pal-
ate?2. They can be classified as syndromic and non-syndromic;
70 % of cases correspond to a non-syndromic nature; whereas
syndromic CLPs have been associated with more than 300 syn-
dromes?*. They can also be classified according to compro-
mised structures. Cleft Lip (CL) involves exclusively the upper
lip, cleft palate (CP) affects hard and/or soft palate. On the
other hand, CLP represents a disruption from the upper lip to
the soft palate, presenting themselves as unilateral (U-CLP) or
bilateral (B-CLP); being left-side U-CLP is the most common
among the Chilean population®.

Regarding epidemiology, CLP incidence varies according to
ethnicity, showing a 1:500 incidence amongst the Asian popula-
tion; 1:1,000 in the caucasian and Latin-American population,
and 1:2,500 in the African population, being more predominant
in male individuals. On a national aspect, Chilean incidence
corresponds to 0.7:1,000 newborn individuals®. Risk factors for

CLP treatment requires a multidisciplinary surgical
approach focused on restoring vital functions for the new-
born such as breathing and proper feeding. Once the primary
surgery stage is concluded, individuals must undergo dental
treatments to reach adequate morphofunctional develop-
ment in early childhood, adolescence, and adulthood. Multi-
ple surgical techniques have been described for primary CLP
surgery and they can be further classified into two groups:
single-stage and two-stage, considering simultaneous or dif-
fered cheilorhinoplasty and veloplasty. Delaire’s functional
surgery (DFS), consists of a two-step CLP surgical technique
first described by Jean Delaire in Nantes, France. The main
purpose of DFS is the functional reconstitution of disrupted
muscles involved in the nasolabial and palatal regions; thus,
restoring functions such as deglution, speech, and breathing
by performing a first-stage cheilorhinoplasty and veloplasty
at the age of 6 months, followed by palatoplasty at the age
of 18-24 months®°. However, due to natural progression and
surgical procedures, a considerable amount of CLP patients
reach adulthood with skeletal alterations often associated



REV ESP CIR ORAL MAXILOFAC. 2024;46(3):151-158 153

with occlusal dysfunction, implying both functional and aes-
thetic disturbances. This further considers the need for sec-
ondary surgical procedures such as orthognathic surgery (OS)
or distraction osteogenesis (DO) to stabilize skeletal bases and
therefore improve their quality of life®.

The aim of this study is to analyze skeletal and dental fea-
tures and treatment required by CL, CP, and CLP patients who
underwent DFS during the years 2005-2010 in San Borja Arri-
aran Hospital (HCSBA), to determine the percentage of patients
that required further secondary surgery.

PATIENTS AND METHODS

An observational retrospective study was designed, in
which clinical records were collected in collaboration with the
Orthodontics and Maxillofacial Unit, under previous informed
consent of patients who underwent DFS during the years 2005-
2010 in HCSBA meeting the following inclusion criteria:

Non-syndromic CL/CP/CLP individuals surgically inter-
vened via DFS.

Complete medical record and available study models and
lateral cephalogram.

— The exclusion criteria applied were as follows:

- Syndromic CL/CP/CLP.

- Patients requiring surgical reintervention following DFS.

- Patients treated with pre-surgical orthopedics.

- Lack or rejection of informed consent by parents or tutors.

Individuals meeting the inclusion criteria were applied clini-
cal and radiographic methods, later performing Delaire’s archi-
tectural and structural analysis. Data collection consisted of
personal information, skeletal diagnosis, and orthopedic treat-
ment. Individuals were classified according to diagnosis in four
groups; U-CLP (n = 17), B-CLP (n = 6), CP (n = 3), and CL (n = 4).

For the purpose of this study, we exclusively realized cranial
analysis, in order to determine the patient’s skeletal class. This
is due to the frequently altered dental position present in CLP
individuals. Thus, stable cranial points were privileged, con-
sidering the C1-C4 and F1 lines of Delaire’s analysis (Figure 1).

Measurements of overjet and overbite in millimeters (mm)
were performed in available dental cast study models, along
with molar relationship according to Angle’s classification. In
dental cast before the definitive first molar eruption was not
possible to determine molar relationship. Furthermore, GOS-
LON Yardstick was applied to determine long-term occlusal
prognosis.

Figure 1. Illustration of the traces used in Delaire’s architectural and structural analysis. Lines C1-C4 and F1, used in this
study, are highlighted in red. C1: superior skull base line, traced from fronto-nasal and fronto-maxillary sutures connecting
with the upper portion of anterior and posterior clinoid processes. C2: inferior skull base, traced from fronto-nasal and fronto-
maxillary sutures connecting with the mid portion of the articular eminence of the temporal bone. C3: cranial height, traced
perpendicular in midpoint of C2. C4: sphenoidal angle, traced from posterior clinoid process onto the posterosuperior region of
the odontoid process. F1: anterior facial balance line, traced from C1 intersecting the anterior aspect of the nasopalatine duct.
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RESULTS

From a total of 129 CLP patients surgically intervened dur-
ing the years 2005-2010; 30 individuals met the inclusion
criteria, corresponding to 20 (66,7 %) males and 10 (33,3 %)
females (Table I). Regarding occlusal analysis, severe overbite
alterations were not observed since they corresponded to a
positive value in all measures. Overjet exhibited mostly nega-
tive measures; B-CLP corresponded to the most altered group
(x = -1,33 mm), followed by CP (x = -1,0 mm) and U-CLP (x =
-0,59 mm); while CL was the only group presenting a positive
overjet average (X = 4,25 mm) (Figure 2). In terms of molar
relationship, 50 % of patients presented neutral occlusion,

30 % disto-occlusion, 7 % mesio-occlusion, and 13 % were
undetermined. Considering the GOSLON Yardstick, 53.3 % of
patients presented GOSLON scores of 1-3, being considered as
proper occlusal relationships and thus, less overall require-
ment for a subsequent surgical approach. Groups with bad/
poor prognosis (GOSLON Score 4-5) were predominantly found
in CP, U-CLP, and B-CLP groups (Figure 3).

Skeletal class according to lateral cephalogram, class III
was observed on 50 % of individuals, 36.7 % class I, and 13,3 %
class II (Figure 4). By means of Delaire’s architectural and struc-
tural analysis, it was able to determine that skeletal altera-
tions were attributed to a mild to moderate posterior position
adopted by the maxilla, in comparison to a properly developed
and positioned mandible (Figure 5).

Table I. General results of the study.

Permanent Dentition

Deciduous Dentition

Group Diagnosis Male Female Male Female Total
1 U-CLP 1 6 9 1 17
2 B-CLP 1 0 5 0 6
3 CP 0 1 1 1 3
4 CL 2 0 1 1 4
4(13.3 %) 7 (23.3 %) 16 (53.3 %) 3 (10 %) 30 (100 %)

U-CLP: unilateral cleft lip and palate. B-CLP: bilateral cleft lip and palate. CP: cleft palate. CL: cleft lip.

Occlusal relationship according to diagnosis of the total

sample
00
A 4,25
4,00
g 3,00 2,62 Te
@ 2,00 1,67 75
- m Overjet
£ 1,00 .
= Overbite
= 0,00
-UCLP IBCLP . CcP g
-1,00 0,59
-1,00
-2,00 -1,33
Diagnosis

Figure 2. Occlusal relationship of the total sample, divided into groups according to diagnosis.
Group 1: Patients with unilateral cleft lip and palate (U-CLP). Group 2: patients with bilateral cleft lip and palate (B-CLP).
Group 3: Patients with cleft palate (CP). Group 4: Patients with cleft lip (CL).
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GOSLON Yardstick Applied to Total Sample
Mean Score: 3

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

mGOSLON 1 GOSION 2 mGOSLON3 mGOSLON 4 GOSLON 5

Figure 3. GOSLON Yardstick score applied to the total sample. GOSLON Score 1 (3,3%), GOSLON Score 2 (40 %),
GOSLON Score 3 (10 %), GOSLON Score 4 (23,3 %), GOSLON Score 5 (23,3 %).
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Figure 4. Skeletal class of the total sample divided into groups according to diagnosis. Group 1: Patients with
unilateral cleft lip and palate (U-CLP). Group 2: patients with bilateral cleft lip and palate (B-CLP).
Group 3: Patients with cleft palate (CP). Group 4: Patients with cleft lip (CL).
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Figure 5. Frontal (a) and right profile view of CL patient during follow up secondary to Delaire’s functional surgery.

Requirement for Secondary Surgery

According to occlusal and skeletal characteristics present-
ed in this sample of patients included in this study, a total of
10 patients (33,3 %) were indicated surgical correction through
OS at an average age of 15.7 years (Table II). Based on CLP diag-
nosis, 60 % of the patients with surgical indication of OS were
B-CLP, 20 % corresponded to U-CLP, and 10 % each for CL and
CP, respectively; exhibiting skeletal class IIl on 80 % of the cases
and presenting an average of -1,85 mm in overbite and 2.8 mm
in overjet. Class I was observed on 20 % of patients undergoing
surgery, indicating OS due to a mild maxillary retrusion unable
to be corrected using orthopedic treatment (Figure 6). The GOS-
LON Yardstick for these patients consisted of GOSLON 2 on 20%
of patients, and 80% classified as GOSLON 4-5.

DISCUSSION

CLP is a condition more predominant in male individuals
rather than females, with an approximate frequency of 2:1.
Our sample follows such said distribution reported on both
national and international literature>4.

Multiple surgical techniques have been described for the
primary management of CLP worldwide. A European regis-
ter which included 30 different countries with 201 reference
healthcare centers for CLP recorded 194 different surgical

protocols for primary CLP closure, 42,8 % of them consisting
of a two-stage surgical method, performing cheilorhinoplasty
as a first step, followed by veloplasty and palatoplasty on a
second period, much similar to the methodology described
in DFS®™.

Regardless of the surgical method employed, CLP affects in
different magnitudes the growth and development of the max-
illa. A systematic review carried out by Reddy et al.** included
26 articles to analyze the relationship between the skeletal
development of CLP individuals undergoing different proto-
cols for primary cleft surgery, either a single-step or two-step
methods. They were able to conclude that regardless of the
surgical current chosen, different degrees of maxillary hypo-
plasia can be detected as early as 3 years of age. However, no
significant differences were found comparing one-stage and
two-stage surgical maneuvers, mainly due to a lack of studies
with high-quality evidence.

Regarding the influence of DFS on skeletal development of CLP
individuals, another study on Chilean population by Donoso et
al.V compared the sagittal development of the maxilla in 10 U-CLP
patients intervened by DFS in HCSBA with non-CLP individuals
with direct blood correlation, aged between 7-12 years. Through
Delaire’s structural analysis, measuring C1-F1 traces, they were
not able to find significant differences in terms of maxillary devel-
opment between CLP and non-CLP individuals.

Both OS and DO have been successfully reported for the
management of midface hypoplasia present in CLP individu-

Table II. Indication for orthognathic surgery according to diagnosis of the total sample.

Indication for Orthognathic Surgery

Diagnosis Total
No Yes
U-CLP 11 6 17
B-CLP 4 2 6
CP 2 1 3
CL 3 1 4

20 (66.7 %)

10 (33.3 %) 30 (100 %)

U-CLP: unilateral cleft lip and palate. B-CLP: bilateral cleft lip and palate. CP: cleft palate. CL: cleft lip.
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Figure 6. Frontal (a) and right profile (b) view of U-CLP patient during follow up, with ultimate indication for secondary
orthognathic surgery.

als. In the context of OS; Felemovicious & Ortiz-Monasterio®
evaluated a total of 38 CLP patients, 30 U-CLP and 8 B-CLP, with
an indication of OS in Mexico. The surgical procedure consisted
of conventional Le Fort I and bilateral sagittal split osteoto-
mies, with a mean sagittal advancement of 7 mm. Posteriorly,
patients were evaluated by orthodontists and plastic surgeons
not related to the study, qualifying as good and excellent results
by subjective methods such as comparative preoperative and
postoperative extraoral and intraoral photographs; therefore
concluding that OS stands as a reliable secondary surgical pro-
cedure for managing midface hypoplasia in CLP.

Regarding the Asian population, a study directed by Yaman-
ishi et al.** compared long-term results between single-stage
and two-stage CLP closure protocols, being able to demon-
strate more favorable results in both sagittal and transverse
aspects of maxillary development 4 years postoperatively for
the two-step CLP closure process. Thus, it may imply a lower
rate of secondary surgical indication in these patients. Daska-
logiannakis & Mehta? evaluated OS requirements in 211 U-CLP
and 129 B-CLP in Toronto, without a specific surgical protocol
described for their primary CLP surgery. Amongst their find-
ings, they report a 48,3 % indication for OS in U-CLP patients
and 65.1 % for B-CLP; the latter being significantly higher than
our percentage of OS requirement for B-CLP individuals. This
can be explained due to the smaller sample size and thus, less
representative results on our behalf.

On another aspect, Manna et al.?! analyzed 36 CLP patients
in Italy undergoing primary cleft surgery consisting of chei-
lorhinoplasty at 6 months of age, veloplasty at 10 months
of age, and palatoplasty at 3-3.5 years of age, complimented
with adjuvant orthodontic and orthopedic treatment. Different
cheilorhinoplasty techniques were described according to CLP
diagnosis; Tennison & Millard technique for B-CLP and Pfeiffer
or Millard technique for U-CLP, whereas Ortiz-Monasterio and
Widmaier-Perko techniques were performed as standard velo-
plasty and palatoplasty procedures, respectively. At an average
age of 6.9 years, it was concluded that 77.7 % of the individuals
reached proper occlusion, speech, nasal valve functions, and
aesthetics. However, the remaining 22,3 % presented maloc-
clusions and compressed alveolar processes. It was concluded

that 11.1 % ultimately required OS due to poor response to
adjuvant orthopedic treatment.

Brusati et al.?2 studied 40 U-CLP patients managed with
a two-stage protocol consisting of modified Delaire cheilo-
rhinoplasty performed at the age of 6 months, followed by
veloplasty at 18 months, and palatoplasty simultaneously
with gingivoperiostioplasty at an average of 2.9 years of age.
Through cephalogram, they followed their craniofacial devel-
opment and further requirements for OS. At the average age of
19.8 years, 32.5 % required secondary surgery; presenting simi-
lar results in comparison to the sample of our study. Authors
conclude that this two-stage protocol appears effective for
primary CLP surgery, providing satisfactory results regarding
speech and labial appearance, affecting a moderate degree of
maxillary development.

As an alternative procedure, DO stands as a first-choice
surgical technique indicated for patients presenting severe
(> 10 mm) midface or maxillary hypoplasia®. It has also been
proven reliable for managing hypoplastic maxillae secondary
to dental agenesia and/or hypodontias. Through DO it can
preserve velopharyngeal function and preserve stable molar
relationships while improving osseous and soft tissue pro-
file?*?*, However, reports questioning its efficiency compared
to OS can be found in the literature, due to an increased rate
of skeletal relapse?.

To summarize the findings of our investigation, it can be
concluded that:

Skeletal growth and development in the craniofacial region
are always affected in surgically intervened CLP individuals,
regardless of the surgical chronology employed. B-CLP and
U-CLP are greatly affected compared to CL and CP, which pre-
sent a lesser degree of skeletal alterations.

With an average overjet and overbite of -0.13 mm and
2.13 mm respectively, DFS leads to mild and moderate intermax-
illary discrepancy, requiring a less morbid secondary surgery.

None of our cases require OD. Out of the sample, 53.3% of
the individuals can be classified in GOSLON groups 1-3, pre-
senting proper to acceptable dental and occlusal relationships
allowing them to be successfully treated with fixed or remov-
able orthopedic devices.
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Authors consider orthodontic and orthopedic treatment
crucial for improving both transversal and sagittal dento-
skeletal alterations in CLP patients.

Considering the limitations of our study, we can consider
that a diminished sample size (n = 30) does not permit the
extrapolation of obtained results to a regional or national
aspect. Regardless of similar results observed in previous
national and international studies in the CLP discipline, fur-
ther recommendations and incentives to standardize patient
follow-up reaching adulthood provide more reliable data on
secondary surgical indications in these patients.
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