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Summary Background: Little is known about the long-term lip symmetry after cleft repair and 
correlation between objective measures and subjective human ratings. Therefore, we examined 
long-term lip asymmetry among adults who were treated for unilateral cleft, lip, and palate (UCLP) 
with the Skoog’s lip repair in their infancy. Furthermore, we investigated the correlation between 
patient-reported scores of lip appearance and percentage of lip asymmetry as measured using 
SymNose.
Patients and methods: The symmetry of the lip was measured twice using SymNose by two users on 
frontal uncropped photographs of 74 UCLP-treated adults at a mean follow-up of 37 years postlip 
surgery. Previously collected self-assessment of lip appearance and panel ratings (from professionals, 
laypersons, and cleft panels) of these photographs were included in this study.
Results: The overall median lip asymmetry was relatively low at 18%. Men exhibited slightly 
higher asymmetry than women (P < 0.05). There was no difference between SymNose mea
surements taken by the two users (P > 0.05). Intrarater agreement of both users ranged from 
good to excellent (intraclass correlation coefficient 0.84–0.96). The interrater agreement was 
moderate, (intraclass correlation coefficient 0.52–0.66). No significant correlation was found 
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between the human ratings: self-assessment and panel assessments to that of lip asymmetry (%) 
measured using SymNose.
Conclusion: Although SymNose is confirmed to be a reliable tool for quantifying asymmetry, it 
does not correlate with subjective human ratings. Thus, it should be complemented with 
subjective assessment and clinical findings to define lip outcomes among patients with UCLP.
© 2025 The Authors. Published by Elsevier Ltd on behalf of British Association of Plastic, 
Reconstructive and Aesthetic Surgeons. This is an open access article under the CC BY license 
(http://creativecommons.org/licenses/by/4.0/).

Background

Individuals with cleft, lip, and palate (CLP) malformation 
have compromised symmetry and appearance of the nose 
and lip, which attracts more attention than a face without a 
cleft.1–3 Symmetrical shapes and faces are known to be 
easier to process and are thus perceived as being more at
tractive.4–6 The goal of primary lip surgery is to normalize 
the function and symmetry of the lip. However, individuals 
may continue to experience stigmata involving the lips de
spite surgical treatment.3,7,8

Evaluation of esthetic outcomes is important in CLP care. 
It is essential to establish a reliable approach to analyze 
treatment outcomes to evaluate and compare the results of 
surgical procedures and treatment protocols.9,10 It is chal
lenging to find an objective and reliable tool to assess cleft 
treatment outcomes, given the subjective nature of es
thetic evaluations. Several approaches for evaluating the 
nasolabial appearance have been proposed, including the 
evaluation of two-dimensional (2D) photographs along with 
ordinal scales as presented by Asher-McDade et al. 11 or 
other direct clinical assessments or objective measure
ments on two- or three-dimensional photographs. However, 
none of these methods have been fully accepted,9,10 and no 
internationally agreed-upon methods exist for evaluating 
facial esthetics in individuals with CLP.

Previous studies have shown that individuals with unilateral 
CLP (UCLP) who were operated with Skoog's lip repair surgery 
express less satisfaction and stronger desire to change with 
their lip appearance than controls without CLP.12 Our research 
group has previously found that laypersons and individuals with 
CLP are more critical in evaluating lip appearance than pro
fessional cleft surgeons.13 The panel members also recognized 
symmetry and shape as the main factors influencing their rat
ings of lip appearance. Consequently, we decided to investigate 
the relationship between symmetry and satisfaction with lip 
appearance, as assessed by different evaluator groups and pa
tients themselves.

SymNose is a computer program that calculates the degree 
of facial asymmetry using 2D pictures by placing markers at pre- 
defined landmarks, as proposed by Pigott et al.14 The method 
proved to be time-efficient and user-friendly in quantitatively 
assessing lip symmetry in patients with CLP.15 To our knowl
edge, there are no earlier quantitative analyses using this 
method on adult patients whose UCLP was treated with Skoog's 
lip repair techniques. Therefore, the current study aims to: 

1. Quantitatively assess lip asymmetry following Skoogs Lip 
repair among adults

2. Investigate whether these objective measurements cor
relate with subjective human ratings of lip appearance 
(self-assessment by patients with UCLP and panel as
sessment).

Material, subjects, and methods

The study was designed and reported in accordance with 
the STROBE guidelines for cohort studies.

Subjects

The present cohort of patients with UCLP was recruited in 
2007–2009 as part of a long-term follow-up project.16–19 The 
study protocol and patient inclusion have been described in 
detail previously.18 Parts of our results have been presented 
in previous studies.16–19 In summary, all patients with com
plete UCLP who were born between 1960 and 1987 and re
ceived treatment at Uppsala University Hospital were 
included (n=128). Patients with incomplete clefts, facial 
traumas, syndromes, and other malformations were ex
cluded. In the current study, 74 patient photographs of 
these adult patients with UCLP were included. The parti
cipants had completed questionnaires and underwent pho
tography sessions at a mean age of 37 years after their 
primary lip repair. The primary data collection took place 
between 2007 and 2009. The current study is based on the 
cohort and data collected during this period. Inclusion and 
exclusion criteria and an overview of the patient char
acteristics, including gender, age, and surgical side, are 
summarized in Figure 1 for convenience.

All patients underwent lip repair according to Skoog’s 
Method.20 Palatoplasty was conducted using a one- or two- 
stage surgical approach. Primary nose surgery was rarely 
performed after patients reached adolescence, and at that 
point, nasal surgery was minimal or not performed at all. 
Additional corrective surgeries, such as lip and nose pro
cedures and pharyngoplasty, were performed based on each 
patient’s specific needs. A detailed description of the sur
gical protocol has been described in previous publications 
by Mani et al.18

Image processing

The present study used only frontal-view photographs of 74 
patients with UCLP. Nine patients had missing photos. All 
the photographs were captured as part of the long-term 
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follow-up of the cohort, and were taken by a professional 
photographer at the Uppsala University Hospital under 
standardized and reproducible conditions to ensure con
sistency as previously described.19 For the current study, all 
photographs were modified to present all of them all as left- 
sided clefts using Photoshop Elements software (Adobe 
Systems Incorporated, San Jose, CA, USA), as research in
dicates that left-sided clefts are perceived more favorably 
by human evaluators than right-sided clefts.21–23 The same 
photographs were used in previous studies to assess the 
satisfaction with lip appearance across different rating 
groups.13 In the current study, the photographs were used to 
calculate percentage lip asymmetry using the SymNose 
software (version 6.30; Brian Pigott 2007–2015).

Before rating with SymNose software, two independent 
users (junior physicians at the Department of Plastic and 
Reconstructive Surgery at Uppsala University Hospital) be
came acquainted with the SymNose program by reading the 
instructions and testing the system on five test-images. The 
completion of this initial step was essential to ensure ac
curate tracking and positioning of markers on the photo
graphs for analysis per the guidelines set out in the SymNose 
manual.14 Additionally, both users read a simplified user 
manual and watched an instructional film that demon
strated how to place tracers.24 To determine the asymmetry 
of the lips, the tracings were analyzed and placed following 
the detailed guidelines provided by software developers. 
The software quantifies asymmetry by comparing the left 
side of the face to the right side (asymmetry percentage). 
The greater the percentage of mismatch between the sides, 
the greater the asymmetry. All the photographs were rated 
twice, with a two-week interval between the sessions, to 
evaluate intra-rater agreement.

Assessment of lip appearance

Within the scope of the current study, two specific questions 
were selected from the Satisfaction with Appearance Scale 

(SWA) and modified version of the Body Cathexis-Scale,25,26

which were collected as part of the long-term follow-up 
study of the current cohort. The data from these ques
tionnaires have previously been included in earlier studies 
to address other hypotheses within the same study co
hort.12,13 These questions were previously collected and 
used to assess long-term self-assessed satisfaction with lip 
appearance in patients with UCLP.12 Panel assessments 
based on the same questions that were used to assess lip 
appearance of the current cohort were presented13 and 
included in the current study to investigate the correlation 
between human ratings (self-assessments and panel ratings) 
and objective metrics obtained by SymNose. An example of 
a patient with favorable and less favorable outcomes can be 
observed in Figures 2 and 3.

The question from SWA specifically assessed the per
ception of lip appearance.25 “What do you think of these 
parts of your face? (lips)” was included. As described in the 
previous study, patients with UCLP and panels (profes
sionals, laypersons, and individuals with CLP)12,13 re
sponded using a visual analog scale (VAS), where 0 
represented high level of satisfaction and 10 represented 
low level of satisfaction. The question “If it were possible, 
would you like to change the appearance of your lips?” in
cluded from the modified version of the Body Cathexis 
Scale26 was included for analysis in the current study (range 

Figure 1 Study population and characteristics of the participants. 

Figure 2 Example of a patient with a favorable outcome. 

Journal of Plastic, Reconstructive & Aesthetic Surgery 113 (2026) 287–294  

289



on VAS scale: from 0 to 10 with 0 indicating “not at all” and 
10 representing “very much”).12,13

The characteristics of the patients with UCLP and each 
panel group are provided in Figure 1. The UCLP patient 
cohort is described under the subheading "Subjects.” The 
included panel group has previously been described13 and 
included:

A professional group of cleft surgeons, each with over a 
decade of experience at various University hospitals in 
Sweden, who had no prior involvement with the partici
pants either in treatment or in this research; a layperson 
group recruited from the acquaintances of the authors, all 
of whom lacked medical background and had no connection 
to the current study; and (cleft panel) individuals who un
derwent treatment for CLP but are not affiliated with the 
current research. The individuals in this group were born 
between 1960 and 2002 and were randomly selected from 
the local patient registry (n=90). Among them, 17 could be 
reached by phone, and five completed their participation.

Statistical analysis

Normality was tested using the Shapiro-Wilk test. The data 
had a skewed distribution. The Wilcoxon signed-rank test 
was used to compare the numeric data between the two 
independent users. The Mann–Whitney U test was used to 
compare data across gender groups. The scores of both 
users were then averaged to obtain a representative score 
over both tracing sessions for both users, which was then 
used along with the mean scores from each panel group 
(Professional, Layperson, and Cleft panel) and self-assess
ment by patients with UCLP to evaluate correlations. This 
was carried out by applying the Spearman’s correlation 
coefficient, a non-parametric measure. The intraclass cor
relation coefficient (ICC) was used to estimate the inter- 
rater and intra-rater correlations. The ICC type (2,1) 

model—two-way random effects with a single measurement 
and absolute agreement—was used.

All statistical analyses were performed using IBM SPSS 
software, version 29.0.1.1 (IBM Corporation, Somers, NY). A 
p-value less than 0.05 was considered statistically sig
nificant.

Results

Quantitative assessment of lip asymmetry with 
SymNose

User A reported a median asymmetry percentage of 17.1% 
(Interquartile range (IQR):12.3–23.8%), whereas User B re
ported a median of 16.9% (IQR: 12.4–21.7%). The median 
difference between the users was minimal at 0.1%, with an 
IQR difference ranging from −6.7% to 4.8% and no sig
nificant difference (p > 0.05). Similarly, gender-specific 
analysis on patients with UCLP also revealed no significant 
difference between the users for male and female patients 
(Table 1).

Gender-based comparison of lip asymmetry

Overall, the median asymmetry for the entire cohort was 
18% (IQR: 12.7–21.2%). The median asymmetry for male 
patients was slightly higher at 19% (IQR: 15.3–22.3%). In 
contrast, female patients had a lower median asymmetry of 
15.4% (IQR: 10.5–19.4%; p < 0.05) (Table 2).

Agreement between SymNose users

User A exhibited good intra-rater agreement with an ICC of 
0.84 (95% confidence interval (CI): 0.74–0.90, p < 0.001). 
User B showed excellent intra-rater agreement with an ICC 
of 0.96 (95% CI: 0.94–0.97, p < 0.001). In tracing session 
one, the inter-rater agreement between users was mod
erate, with an ICC of 0.52 (95% CI: 0.23–0.70, p < 0.001). In 
the follow-up tracing session two weeks later, the inter- 
rater agreement was slightly improved, with an ICC of 0.66 
(95% CI: 0.46–0.78, p < 0.001).

Correlation analysis

Correlation studies revealed no correlation between the lip 
asymmetry assessed using SymNose, (by two independent 

Figure 3 Example of a patient with a less favorable outcome. 

Table 1 Comparison of lip asymmetry scores between two independent users. 

User A User B Difference P-value

Overall Mean (median) % 17.6 (17.1) 18.0 (16.9) −0.5 (0.1) 0.70
IQR (12.3–23.8) (12.4–21.7) (−6.7–4.8)

Men Mean (median) % 19.1 (18.2) 19.5 (17.1) −0.4 (0.5) 0.85
IQR (13.7–24.6) (13.1–24.3) (−6.9–4.6)

Women Mean (median) % 15.5 (13.3) 16.0 (16.1) −0.5 (−0.3) 0.72
IQR (9.9–22.6) (10.6–19.9) (−6.6–5.0)

Data are presented as mean, median percentage (%), and interquartile range (IQR) for lip asymmetry scores assessed by two independent 
Users (A and B). Differences between the Users were analyzed using the Wilcoxon signed-rank test. Statistically significant differences (p 
< 0.01) are indicated in bold.

R. Peroz, A. Falk-Delgado, O. Al-hili et al.  

290



users as a group) and any of the other group assessment 
(self-assessment and panel evaluations of lip appearance or 
desire to change lip appearance). The results are summar
ized in Table 3.

Discussion

In the current study, the overall median lip asymmetry, 
measured using SymNose among adults treated for UCLP 
with Skoog’s lip repair in their infancy, was considered low 
at 18%. Men had slightly higher asymmetry than women. 
There was no difference between the users in the current 
study. A previous study found a median asymmetry of 4.9% 
(range 2.13–15.44%) when measuring the lip symmetry using 
SymNose in normal, noncleft 5-year-olds.27 However, these 
values in the referenced study were obtained using thin lip 
compensation feature in SymNose, which adjusts for dif
ferences in lip volume to ensure fairer symmetry measure
ments in patients with thin lips. Without Thin Lip 
Compensation, the median asymmetry was 19.97%. Thin lip 
compensation feature was not applied in the current study 
to allow direct comparison with other studies that did not 
use this feature.

The studies on noncleft adolescents reported upper lip 
asymmetry of 6.3%.28 Notably, these patients had functional 
asymmetry and underwent orthodontic treatment. In 

addition, the methodologies used to assess symmetry dif
fered: the measurement and calculation of percentage 
asymmetry were not computer-based, as in the current 
study.

Previous studies on lip asymmetry measured using 
SymNose reported higher levels of asymmetry; in patients 
operated on with the Millard rotation-advancement tech
nique for cleft lip repair, the lip percentage asymmetry 
ranged from 36.65% to 38.52%.29 The large difference 
compared to our study may be partially explained by the 
fact that the quoted study group included children with a 
mean age of 5 years, whereas the current cohort included 
only adults. Growth and development of the face are 
completed by adulthood, whereas in children, the face 
continues to develop and grow from childhood into adult
hood. This might account for and affect the outcome of the 
symmetry achieved by surgery in early childhood. Different 
outcomes could also be due to different surgical procedures 
used. However, further research is needed to determine the 
impact of these factors.

The role of symmetry in esthetic judgments has been 
well-documented. Stronger asymmetry in the central parts 
of the face attracts more attention and affects facial at
tractiveness, which in turn leads to decreased psychological 
well-being, whereas symmetrical faces are perceived to be 
more attractive.30–32 In past studies, lip symmetry was 
studied in children with unilateral cleft lip (UCL) in com
parison with children without cleft lips, and the authors 
found that children with UCL had less symmetrical lips.15

Previous research shows that panels use mostly symmetry as 
a guide when assessing and rating the lips.13 The current 
study explored this by attempting to correlate SymNose 
symmetry measurement with subjective ratings from panels 
and patient self-assessments.

SymNose has been observed to be a reliable tool in the 
evaluation of percentage symmetry mismatch.14,15,24,33,34 The 
findings in the current study are in line with those of previous 
studies, with high intra-rater reliability ranging from 0.74 to 
0.96, as observed in previous studies.34 However, in accordance 
with previous studies, we found variability with inter-rater re
liability ranging from 0.52 to 0.66, which is slightly lower but 
comparable to previous studies, which reported a range be
tween 0.67–0.76,15,24 and the highest being reported by Russell 
et al. at 0.94.34 The observed variability emphasizes the diffi
culty in achieving full inter-observer reliability, attributed to 
SymNose nature as a semi-objective tool. Consequently, a de
gree of subjective judgment is involved when tracers are 
placed by users on agreed specific anatomical landmarks, de
pending on the user's skill and image quality. This can lead to 
variable results. Despite these factors, our study reported high 
intra- and inter-rater reliability scores, suggesting that, if con
ducted carefully, SymNose provides reliable results and can 
thus be considered a suitable retrospective assessment tool. 

Table 2 Gender-based comparison of percentage lip asymmetry scores. 

Overall Women Men P-value

Mean (median) % 17.8 (18.0) 15.7 (15.4) 19.3 (19) 0.016
IQR (12.7–21.2) (10.5–19.4) (15.3–22.3)
Data are presented as mean, median percentage (%), and interquartile range (IQR) of lip asymmetry for male and female patients with 
UCLP. Statistical comparison between the groups was performed using the Mann–Whitney U test. Statistically significant differences (p < 
0.01) are indicated in bold.

Table 3 Correlations between percentage lip asymmetry 
and subjective ratings of lip appearance. 

What do you think 
about the 
appearance of 
the lips?

If it were possible, 
would you like to 
change the 
appearance of 
the lips?

Percentage of lip 
asymmetry

Percentage of lip 
asymmetry

rho P rho p

Self-assessment −0.119 0.31 −0.089 0.45
Cleft panel 0.028 0.81 0.013 0.91
Layperson panel −0.085 0.47 −0.012 0.92
Professional 

panel
0.201 0.09 0.189 0.11

Correlation coefficients (Spearman's rho) between percentage 
lip asymmetry and subjective ratings of lip appearance from 
different assessing groups. Patients with UCLP provided self- 
assessments. Panels included professionals, laypeople, and in
dividuals with clefts. Statistically significant results are in
dicated in bold (p < 0.05).
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High intra- and inter-rater scores reported in our study were 
likely supported by the use of simplified manuals and instruc
tional videos that were developed by Mosmuller et al. for ef
ficient training and implementation.24 In addition, the users in 
our study had time to familiarize themselves with the software 
and procedure for rating images—this was achieved by training 
on five images.

In the current study, the SymNose calculation of per
centage lip asymmetry did not correlate with the panel 
ratings or self-assessment. These findings are in line with 
the results of a previous study, which reported a poor cor
relation between the esthetic rating of severe clefts and 
degree of symmetry.35 In contrast to our study, Merkl et al. 
reported a significant correlation between SymNose mea
sures of lip symmetry and subjective ratings by a panel of 
oral and maxillofacial surgeons and laypeople in a smaller 
cohort of 20 individuals 6 months after surgery.36 However 
the study by Merkl et al. relied on a feature-specific sub
jective item (“upper lip symmetry”), which may have in
creased the likelihood of detecting a correlation with 
objective symmetry measures. Moreover, the cohort con
sisted only of patients selected for secondary re-repair, and 
the measurements were taken before and after lip revision. 
These factors may introduce selection bias toward in
dividuals with more pronounced asymmetry or dissatisfac
tion and may explain why the findings differ from the 
findings of the current studies. Similarly, Deal et al.37 also 
found a significant correlation between SymNose scores and 
human ratings of lip attractiveness. However, unlike our 
study, the study by Deal et al. used selected photographs to 
cover the entire Likert range of esthetic outcomes, from 
excellent to very poor, which may have facilitated clearer 
correlations. This difference suggests that esthetic per
ceptions are far more complicated than just symmetry.

In summary, our findings suggest that Skoogs lip repair 
technique can achieve low levels of long-term asymmetry in 
adulthood. However, the SymNose scores did not correlate 
with patient or panel satisfaction ratings. This indicates 
that although SymNose provides reliable and reproducible 
data on symmetry, perceptions of lip appearance might be 
shaped by additional factors such as personal experiences 
that may impact conscious and unconscious biases and 
emotional responses, but also other cleft-related features 
such as scar appearance (scar length and width), vermillion 
border, and color might influence survey responses. 
Therefore, lip symmetry should be regarded as one dimen
sion of esthetic outcome, and patient-reported satisfaction 
should remain central when evaluating long-term results.

Limitations

One of the limitations of SymNose is that it depends on a 
user to do all the marking of tracers, which encourages bias, 
making it semi-objective rather than fully objective. A 
preferable feature that is missing from SymNose is the 
ability to compute measurement errors. Moreover, there is 
no way of knowing the distance between the placements of 
tracers. However, once familiar with SymNose, one can 
trace each case relatively fast and reliably, particularly if it 
is used for lips on frontal photographs.

SymNose and panel ratings of 2D photographs fail to 
capture several important aspects of lip appearance when 
applied to 2D representations of a three-dimensional 
structure. Features such as the volumetric height of the 
philtral columns, continuity of the white roll, and curvature 
of the upper lip on a profile view play significant roles in the 
esthetic evaluation of the lips but are often overlooked in 
2D analysis. However, three-dimensional imaging was not 
available for this cohort at the time the photographs were 
captured, and it remains difficult to access in several clin
ical settings, posing a significant challenge. However, 2D 
photographs are routinely taken during follow-ups and are 
therefore readily available. Future research should include 
three-dimensional analyses together with validated patient- 
reported outcome measures to better reflect the full range 
of outcomes that matter to patients.

Another limitation of the current study is that the 
questions posed to the panel did not specifically address lip 
symmetry but instead captured broader perceptions of lip 
appearance and perceived need for further treatment. This 
design, chosen to enable direct comparison between pa
tient self-assessments and panel ratings, may have reduced 
the likelihood of detecting a correlation with SymNose 
measures. However, it provided a more comprehensive 
picture of how patients evaluate their outcomes and how 
these perceptions align with those of different evaluator 
groups.

Conclusion

Skoogs lip repair technique provides overall a low median 
lip asymmetry of 18% as measured using SymNose. There is a 
need for a reproducible, easy-to-use, patient and surgeon- 
independent tool for evaluating the results of cleft repair. 
Although SymNose is confirmed to be an easy and reliable 
tool for quantifying symmetry, contrary to our expectations, 
no correlation was found with patient or panel assessments. 
This suggests that SymNose alone cannot provide the full 
picture. Other factors, such as patient and parent opinions, 
experience, lip scarring, volume, and cleft-related fea
tures, must also be considered. Therefore, SymNose should 
be considered only as a complement to patient/parent 
opinions and clinical judgment of the scar and lip function 
and not as a substitute.
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