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Abstract:

OBJECTIVE: To evaluate the orthodontic treatment outcome among patients with non-syndromic
unilateral cleft lip and palate using the Peer Assessment Rating (PAR) index.

MATERIALS AND METHODS: The retrospective study comprised a sample of 80 patients with
unilateral cleft lip and palate (39 males and 41 females) with complete pretreatment and posttreatment
orthodontic records. The patients were divided into two groups according to the treatment modalities.
Group 1 (n = 55), nonsurgical (consisted of patients treated with comprehensive orthodontics)
and Group 2 (n = 25), surgical (with presurgical orthodontics followed by maxillary advancement
orthognathic surgery). PAR score was evaluated on pretreatment and posttreatment study models
for both groups.

RESULTS: The mean percentage change for the weighted PAR score of Group 1 and Group 2 was
76.79 + 20.27% and 82.37 + 11.38%, respectively. Out of the total sample of 80 cases; 62 (77.5%)
cases were “greatly improved,” 16 (20%) cases were “improved,” and 2 (2.5%) showed “worse/no
improvement.” Nearly 72.5% of cases in Group 1 and 88% in Group 2 were greatly improved.
CONCLUSIONS: The reduction in PAR score in both groups was satisfactory as more than 70%
of the patients were in the greatly improved category. The results of the PAR index revealed a high
occlusal outcome of orthodontic treatment rendered by the department for patients with unilateral
cleft lip and palate.
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in the Asian population is reported
to be around 2.0/1000 live births or
higher.”” The management of patients with
cleft lip and/or palate begins from birth

Introduction

left lip and/or palate are one of the
commonest craniofacial anomalies.

It has a prevalence of approximately 1 in
700 live births ranging from 2.2-11.7 per
10,000 varying with a specific type of cleft,
geographic location, ethnic group, and
socioeconomic conditions.™ Its incidence
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and requires a balance between growth,
esthetics, function, and psychosocial
development.®! The common complication
associated with these patients is maxillary
growth retardation due to surgical repair
of palatal processes that lead to Skeletal
Class III malocclusion.”! The effect of early
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surgical treatment has been commonly assessed using
GOSLON (Great Ormond Street, London, and Oslo)
yardstick®! and 5-year-olds” index,'® however, there are
few studies in the literature to assess occlusal treatment
outcome in patients with cleft lip and palate. The dental
malocclusions, rotations, crowding, anomalous incisor,
and skeletal discrepancies are commonly associated
with patients having a cleft lip and/or palate and
require immediate orthodontic interventions.” ICON, !
ABO (American Board of Orthodontists) model grading
system,”l and Peer Assessment Rating Index (PAR)
index!"”! are the most commonly used indices for
evaluation of treatment outcomes in orthodontic
patients. The PAR was developed by Richmond et al.1*!
specifically for the assessment of occlusal treatment
outcome in orthodontics. The utility and validation
of the PAR index in non-cleft and non-syndromic
patients are well-documented in the literature.''?
The treatment outcome using the PAR index in the
cleft patients has earlier been documented by Deacon
et al.»! and Manosudprasit et al.**! A national project
was conducted in the UK by Deacon et al.**! to assess the
occlusal outcomes for patients with unilateral cleft lip
and palate (UCLP) using the PAR index. Manosudprasit
et al.?* also evaluated treatment outcomes among
patients with cleft lip and / or palate who had undergone
orthodontic treatment alone and with orthognathic
surgery using the PAR index. Mano et al.®® in a
collaborative survey of 25 centers in Japan treating
UCLP patients assessed the occlusion of anterior and
posterior teeth with various parameters and concluded
that final occlusion after orthodontic treatment was
satisfactory in most cases.

At our center, significantly large numbers of patients
with cleft lip and palate are managed comprehensively
with orthodontics and combined orthognathic and
surgical treatment. The literature regarding the objective
assessment of occlusal treatment outcome is scanty
from other cleft care centers. Hence, the proposed study
was conducted to evaluate the orthodontic treatment
outcome among patients with UCLP treated with
comprehensive orthodontic and /or orthognathic surgery
using the PAR index.

The null hypothesis for the study was “a high standard
orthodontics treatment with excellent to good occlusal
outcome is rendered at the institute to the patients with
cleft lip and palate.”

Material and Methods

The present retrospective study was based on
pretreatment and posttreatment records obtained
from the orthodontic archives of the institution to
assess the orthodontic treatment outcome using the

2

PAR index in patients with UCLP. The present study
was approved by the Institute ethics committee with
approval reference number MK/2900/MDS dated
19-11-2016. After the initial screening of orthodontic
archives; the treatment of 140 patients with complete
unilateral cleft lip and palate was found to be initiated
in the department from 2005 to 2018. The records of 80
debonded (39 males and 41 females) non-syndromic
patients with UCLP with orthodontic treatment with or
without functional jaw orthopedics, surgical maxillary
advancement (LeFort 1 osteotomy), and complete
pretreatment and posttreatment records were enrolled
for the study. Alveolar bone grafting was done in few
patients in Group 1 but was not considered for further
evaluation during the study. No attempt was made
to select the patient based on the malocclusion type,
gender, or extraction pattern. All the debonded patients
were included in the evaluation. Remaining 60 patients
are still under various stages of orthodontic treatment
and not yet debonded. Patients with cleft lip only, cleft
palate only, and bilateral cleft and palate were excluded
from the study.

The patients selected for this study were divided into
two groups based on treatment modalities as per the
record files.

Group 1: Nonsurgical Group (Comprehensive
Orthodontics); (n = 55).

Group 2: Surgical Group (Orthodontics + Conventional
Orthognathic Surgery; (n = 25).

PAR index!" is a reliable method for assessing
orthodontic treatment outcome. It was used in
the present study for subjective evaluation of the
pretreatment and posttreatment plaster models of
patients with UCLP using the PAR ruler [Figure 1].
The scoring was done by the same examiner for
the following 11 components of the PAR index:
“Upper right segment, Upper anterior segment,
Upper left segment, Lower right segment, Lower
anterior segment, Lower left segment, Right buccal
occlusion, Left buccal occlusion, Overjet, Overbite,
and Centerline” [Figures 2-5]. Each set of models
occluded in maximum intercuspation to assign the
values to each component based on criteria outlined
by Richmond et al."! The unweighted scores for each
of the 11 components were multiplied by the British
weightage as suggested by Richmond et al. to obtain
a weighted PAR score [Figure 6]. Richmond et al.l'"!
using UK weightage had stated that to demonstrate
a high standard of treatment for a practitioner, the
mean percentage reduction in weighted PAR score
should be greater than 70% for “greatly improved”
category, more than 30% for “improved” category and
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Figure 1: Peer Assessment Rating (PAR) index ruler

Figure 3: Measurement of displacement of contact points with PAR ruler
between the central incisors on study models (a) Pretreatment model
(b) Posttreatment model

the number of cases in the “worse or no improvement”
category should be negligible or less change. Richmond
et al."% considered a PAR score of 10 or less to be
acceptable alignment and occlusion and a PAR score
of five or less to be an almost ideal occlusion.

The intra-examiner reliability was determined for
various parameters of the PAR index by repeating
the measurements of 10 randomly selected study
models by the same examiner at an interval of 3 weeks
using Pearson’s correlation coefficient and good
intra-examiner reliability was found with a value of
0.864 to 1.000.
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Figure 2: Study Models (a) Pretreatment (b) Posttreatment

A e

Figure 4: Measurement of right and left buccal segment component of PAR
index (a) Pretreatment model (b) Posttreatment model

Statistical analysis

The analysis was conducted using the SPSS software
(SPSS, version 22.0, IBM, Chicago, IL). Discrete
categorical data were presented as 1 (%); continuous data
were given as Mean + SD. The normality of quantitative
data was checked by measures of the Shapiro-Wilk test.
Inferential statistics included the Mann-Whitney test,
the Wilcoxon Signed-Rank test, and Fischer’s exact test.
Mann-Whitney test was used to compare the mean
difference between the two groups. For the time-related
variable, the Wilcoxon Signed-Rank test was applied. The
distribution between the groups was compared using
Fisher’s exact test. All statistical tests were two-sided and
performed at a significance level of o0 = 0.05.

Results and Observations

Table 1 shows the mean values of pretreatment,
posttreatment PAR score, the mean point and percentage
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change for unweighted and weighted PAR scores of
Group 1 and Group 2. The mean pretreatment weighted
PAR score was 25.09 + 12.32 for Group 1 (nonsurgical
group) and 38.33 + 9.91 for Group 2 (surgical group). The
mean posttreatment weighted PAR score was 4.95 + 3.85
for Group 1 (nonsurgical group) and 6.83 + 4.62 for
Group 2 (surgical group). The mean values of the
weighted PAR score for the two groups decreased
significantly from pretreatment to posttreatment.
A reduction of more than 70% in the PAR score was
observed in both groups. Group 1 and Group 2 showed
a mean percentage reduction of 76.79% and 82.37% in
the PAR score, respectively. Table 2 shows a significant
difference between pretreatment weighted PAR scores
of Group 1 compared to Group 2. Table 3 shows the
distribution of the total sample into the three categories
according to the percentage change in the PAR score.
Around 77.5% of the patients out of the total sample of
80 were in the “greatly improved” category, 16 (20%)
cases were in the “improved” category, and 2 (2.5%) cases
showed “worse/no improvement.” In Group 1 (n =55);
40 (72.7%) cases were categorized as “greatly improved,”
13 (23.6%) cases were in “improved” category and
2 (3.6%) cases showed “worse/no improvement.”
In Group 2 (n = 25); 22 (88%) cases were categorized
as “greatly improved,” 3 (12%) cases were in the
“improved” category and none of the cases showed
“worse/no improvement.”

Discussion

The results of the study led to the acceptance of the
null hypothesis that “a high standard orthodontics
treatment with excellent to good occlusal outcome is

rendered at the institute to the patients with cleft lip
and palate.” The inter-comparison of the surgical and
nonsurgical groups was not possible because of the
significant difference in the severity of pretreatment
malocclusion in the surgical and nonsurgical groups as
shown in Table 2. The present study showed a higher
mean pretreatment weighted PAR score of 38.33 + 9.91
for Group 2. The study by Manosudprasit et al.?*! with
a sample size of 27 patients in orthodontic alone group
and 7 patients in the orthognathic group showed the
mean pretreatment weighted PAR score for orthodontics
alone group (32.26 + 7.96) in patients with UCLP was
comparable to Group 1 (25.09 + 12.32) of our study and
the PAR score in the orthognathic group (39.86 + 9.35)
was comparable with Group 2 (38.33 = 9.91) of the
present study. According to Manosudprasit et al.?*! the
mean posttreatment PAR scores were 2.67 + 2.27 and
2.43 + 1.51 for the orthodontic and orthognathic group,
respectively which were lesser than the posttreatment
scores of 4.95 + 3.85 and 6.83 + 4.62 observed in the present
study for the similar groups. Deacon et al.** assessed a
total of 128 cases from different centers and reported
a mean pretreatment weighted PAR score of 41 + 11
for consecutively treated UCLP cases treated without
orthognathic surgery. Deacon ef al.® who reported a
posttreatment score of 12 + 9 for UCLP cases is greater
than the nonsurgical group in the present study. The
results can be explained by the fact that the pretreatment
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Figure 6: Peer Assessment Rating (PAR) index scoring sheet

Table 1: Mean values of pretreatment, posttreatment, point and percentage change in Unweighted and Weighted
PAR scores for the total sample (n=80) based upon various treatment modality groups

Unweighted Weighted
PAR score PAR score
Pretreatment Posttreatment Point Percentage P Pretreatment Posttreatment Point Percentage P
Mean=SD Mean+SD change change Mean=SD Mean=SD change change
mean+SD Mean=SD mean+*SD mean=SD
Group 1 17.14+8.38 3.23+2.39  13.91+8.40 77.83+19.24 0.000** 25.09+12.32 4.95+3.85 20.14+12.40 76.79+20.27 0.000**
(n=55)
Group 2 22.50+6.22 4.67+2.80 17.36+5.03 79.36+9.87 0.028* 38.33+9.91 6.83+4.62 31.33+9.07 82.37+11.38 0.028*
(n=25)

P<0.05%, P<0.001**
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Table 2: Comparison between pre-treatment
unweighted and weighted PAR scores for the total
sample (n=80) based upon various treatment modality
groups

Unweighted PAR
score Pretreatment P

0.001**

Weighted PAR score
Pretreatment P

0.000**

Group 1 vs Group 2
P<0.05*, P<0.001**

Table 3: The outcome of treatment in different
treatment modality groups and the total number of
cases in each category for the weighted PAR score
Category Group 1 Group 2  Total (n=80)
(n=55) (n=25)
No. % No. % No. %

Greatly improved 40 727% 22 88% 62 77.5%
Improved 13 236% 3 12% 16 20%
Worse/no improvement 2 3.6% 0 0% 2 2.5%

scores were higher and comparable to the surgical
group though the patients were treated nonsurgically.
According to Manosudprasit et al.?*! the mean point
reduction of weighted PAR scores was 29.59 + 8.79 and
37.43 £ 8.79 for the orthodontic and orthognathic group,
respectively which was comparatively higher than the
present study with a mean point reduction of weighted
PAR score of 20.14 +12.40 and 31.33 + 9.07. The results of
the study by Manosudprasit ef al.** reported 100% of the
cases treated with orthognathic surgery in the “greatly
improved” category whereas the present study showed
88% of the cases in the greatly improved category. In the
study by Manosudprasit ef al.,* 92.59% cases treated
by comprehensive orthodontic treatment alone were in
the greatly improved category which is higher than the
present study but the sample of our study was more
thus, the results are more reliable.

Ponduri et al.*! compared the treatment outcomes of
40 consecutively treated orthodontic patients and 40
orthognathic patients to evaluate the standard of care
using the PAR index in non-cleft patients. PAR scores
of orthodontic and orthognathic patients improved by
77% and 74%, respectively, after treatment indicating
that excellent to good occlusal results were achieved
for both groups. Thus, surgical and nonsurgical
treatment of UCLP patients at our center showed results
comparable to occlusal outcomes in non-cleft individuals.
A high-quality occlusal outcome is important for all
patients as good intercuspation at the end of treatment
is thought to improve stability.

The PAR index used in the study also has some
limitations. Centerline and molar relation in cleft cases
with missing lateral incisors or sometimes more missing
teeth and a large defect and difficult to correct. This leads
to increased posttreatment PAR scores. Deacon et al.»’]
recommended 69.2% as a landmark for comparison of
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fixed orthodontic treatment outcome in cleft lip and
palate patients. The results show greater PAR scores for
patients in both groups in the study. A new landmark
of a mean percentage reduction of 76.79% and 82.37% in
PAR score in nonsurgical and surgical cases should be
used for appraisal of treatment outcome at cleft centers.

The limitation of the present study was a retrospective
design and prospective study in the future can provide
high-quality evidence. Moreover, other factors such as
age at which orthodontic treatment was commenced,
the extent of cleft, alveolar bone grafting, and missing
teeth which can affect the outcome were not taken into
consideration.

Conclusions

The pretreatment PAR scores were higher for Group 2
due to the severity of the malocclusion. The posttreatment
PAR scores were lower for Group 2 and reduction in
score was also greater for Group 2. Since 70% of the
cases in both the groups were greatly improved it can
be concluded that excellent to good occlusal results were
achieved for both the groups. The results of the PAR
index revealed a high occlusal outcome for all the cleft
cases treated at the center.
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