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ABSTRACT

Context: Assessment of unilateral cleft lip
repair is best evaluated by comparing
surgical outcomes with matched non-cleft
ethnoracial

controls from similar

backgrounds, as nasolabial appearance

varies across populations. This study aimed
to compare the nasolabial symmetry of
children with repaired unilateral complete
cleft lip, with or without palate
involvement, to that of matched non-cleft

children in Kano.

Setting and Design: A prospective
comparative study was conducted among
children managed at Aminu Kano Teaching
Hospital and the Armed Forces Specialist
Hospital, Kano, alongside normal controls,

between November 2020 and August 2022.

Materials and Methods: Direct clinical
measurements were obtained to assess
nasolabial symmetry in children with
repaired unilateral complete cleft lip and in
matched  non-cleft  children.  Nasal
parameters evaluated included nostril
width, nostril height, and alar base width.
Labial parameters assessed were vertical lip

height, vertical philtral height, horizontal

lip length, and vermillion height.
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Statistical Analysis: Data were analyzed
using IBM SPSS version 20, with statistical

significance set at p < 0.05.

Results:  Significant differences were
observed in all nasal and labial
measurements between the cleft and non-
cleft groups, both at one week and three
months after repair. Only vermillion height
showed no statistically  significant

difference between groups (p = 0.184,

0.790).

Conclusion: Despite surgical repair,
children with unilateral complete cleft lip in
Kano exhibit  persistent  nasolabial
asymmetry when compared with non-cleft
peers. Surgeons are encouraged to consider
ethnogeographical norms of nasolabial

morphology during cleft lip repair to

improve aesthetic outcomes.

KEYWORDS: Anthropometry,
Nasolabial symmetry, Unilateral complete

cleft lip and palate.

INTRODUCTION

Cleft lip is a congenital anomaly that is
associated with abnormalities of the lip and
nose. M These abnormalities pose a serious
concern to both the parent and the child.
Following surgical correction of the cleft
lip, some degree of disability may persist.
21 These residual deformities, whether
minor or gross, may impact negatively on
facial attractiveness. Unattractive faces are
reported to impact on the psychology of the
child. 3 This is particularly worrisome as
it affects self-esteem, social competence
and quality of life. It is becoming
increasingly relevant to review the outcome
of unilateral complete cleft lip repairs. The
goal is to identify deficiencies that promote
correction, thus reducing the need for
secondary repair. This will ultimately
promote self-confidence and improve the
quality of life of children born with a cleft.
The region of the face most affected by cleft
lip and palate is the nasolabial region. 1
The nasolabial region is also known to
show asymmetry when compared with
other parts of the face. [ % In addition, the
nasolabial region is reported to be of
different forms. Different race and ethnic
groups are characterized by different facial
forms resulting from the interplay of

genetic and environmental factors.

The interplay of genes and environment
determines the shape of the nose and lip of
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individuals from different ethnic groups
and races. The impact are seen in the length,
width, volume, projection of the different
aspects of the lip and nose.[¥! In Nigeria,
there are more than 250 ethnic groups who
share similarities in culture, environment
and ancestry, however, a study comparing
facial forms among the Hausa and Yoruba
ethnic groups found that although, both
share similar platyrrhine (broad) noses,
they found significant differences in the
dimensions of the nose in both ethnic
groups.[”- 8 These dimensions have become
important reference data for surgical
planning and corrections of defects
affecting these parts of the face.

Thus, achieving symmetry in these
dimensions within ranges acceptable for a
population is important in retaining the
identity and values of a set population. [ 9
Outcome assessment of surgical repair of
cleft lip and palate should therefore,
consider the nose and lip form of the
children in that environment. It is better to
assess the outcome of unilateral complete
cleft lip repair by evaluating the symmetry
of the nasolabial area and comparing it to
that obtained in non-cleft children of

similar age and sex of same environment.

The aim of this paper is to compare
nasolabial parameters between children
with repaired unilateral complete cleft lip

and matched non-cleft children in Kano

using the symmetry of anthropometric

measurements.
MATERIALS AND METHODS

This was a prospective comparative study
carried out from November, 2020 to
October, 2022 at the Oral and Maxillofacial
Surgery clinics of two hospitals. The
hospitals are the Aminu Kano Teaching
Hospital (AKTH), and the Armed Forces
Specialist Hospital (AFSH), both located in
Kano, Nigeria. Ethical approval for the
study was obtained from the ethics and
research committee of the Aminu Kano

Teaching Hospital and the Kano State

Ministry of Health
(AKTH/MAC/SUB/12A/P-3/V/1/2988,
NHREC/17/03/2018).

The inclusion criteria for the study group
were children with unilateral complete cleft
lip with or without palate planned for cleft
lip repair. The control group consisted of
children with no facial deformity and no
history of previous surgery, injuries or
scarifications in the nasolabial region. All
children were within the age bracket of 3
months to 1 year. Informed consent was
obtained from parents of children who
participated in the study. Children with
syndromic clefts, a history of exuberant
scar formation following surgery and cleft
lip repair that broke down, were all

excluded.
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The sample size was determined with the
aid of the formula for comparative research
studies. 9N = (Zy+ Z1-p) 2(01- 62) / (U1 —
U2)%. Probability that the two groups differ
(Zo) reflects a true difference in the two
populations otherwise known as confidence
interval was set at 95% with the power of
the study (Za-p), that is the probability that
if the two populations differ, the samples
would show significant differences was set
at 80%. The anthropometric data from a
similar study which reported the philtral
height of the study group had a mean
outcome of 12.19mm with a standard
deviation of 2.36mm and the control group
had a mean outcome of 11.82mm with a
standard deviation of 1.7lmm [U
accommodating a 10% attrition rate was
used, this brought the sample size to 42
participants each in both groups.

The surgeries were done by cleft surgeons
who have been involved in cleft lip repair
for five years or more and have done a
minimum of 50 cleft lip repair. The
surgeons were allowed to use techniques
they are comfortable with and believed to
achieve the best results based on their
experience. Assessment for symmetry of
nasal and lip parameters were done at one
week and three months after surgical repair.
This was to assess the nose and lip
parameters following removal of sutures as

well as the impact of healing on the

outcome. All measurements were done by
the principal investigator (ICC intra-
observer reliability of 0.981 at 95% CI).

All  measurements were done while
participants were asleep in a supine position
with the intercanthal plane perpendicular to
the floor. A head and neck support (size
appropriate for children age 3 months to 1
year) was used to maintain the head in the
desired position. Direct measurements of
nasal and lip parameters were done using an
electronic digital caliper (FERVI C031/150
stainless steel electronic digital calliper).
Each parameter was measured 3 times and
recorded, and an average of the 3
measurements was calculated. Only the

average values were used for data analysis.

Points used to map out these parameters
(Fig. 1) were marked in the child with a
cleft and control. All parameters as outlined
in (Table I, Fig. 2 & 3) were assessed
individually for nostril and lip symmetry.
The repaired sides and the normal sides
were compared as a percentage ratio
(Amaratunga et al ) in the cleft group.
Also, both sides of the non-cleft control
were compared as a percentage ratio.
Perfect symmetry is represented by 100,
while deviation in symmetry is represented
by a measurement greater or less than 100.
These ratios were used to calculate the

mean and standard deviations from normal.
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Data was collated and analysed using the
IBM SPSS (Statistical Package for social
sciences) Statistics version 20 statistical
software. Data management and data
validation was done. Categorical variables
is presented as frequencies and percentages
while continuous variables is presented as
mean and standard deviation where
normally distributed or median and
interquartile range if not normally
distributed. The independent sample t-test
was used to determine the statistically
significant difference between means with
level of statistical significance set at
p<0.05, Cl = 95%. While a smaller t-value
indicates that similarity exist, a larger t-
value indicates differences between groups.
The one-way analysis of variance
(ANOVA) with the Student-Newman-
Keuls post hoc test was also used to

determine any statistically significant

Table 1: Definition of nasal and lip parameters.

differences between the means among cleft

groups.
RESULTS

Eighty-four children were recruited into
this study with 42 participants in the study
group and 42 age and sex matched
participants in the control group. Of the 42
participants in each group, more than half
of the participants were females (54.8%)
with a female to male ratio of 1.2: 1.
Participants’ age at the time of lip repair
ranged from 3 to 8 months. The majority of
the lip repairs were performed within 3 to 4
months (88.1%). Unilateral complete cleft
of the lip, alveolus and palate (42.9%) was
the most common type of cleft deformity
among the study participants with majority
occurring on the left. Almost all lip repairs
were done using the Millard’s rotational

advancement technique (Table I1).

S/N Parameter Definition
1. Nostril width  This was measured from the medial cruz of the alar base to
(NOW) the columella for the non-cleft side. It was measured from the
medial cruz of the alar base to the columella for the cleft side.
2. Nostril height This is the height of the nostril at ¥2 the nostril width on the
(NOH) non-cleft side. It was measured as the height of the nostril at

% the nostril width on the cleft side.

NIGERIAN JOURNAL OF BASIC AND CLINICAL SCIENCES / JAN-APR 2025/ VOL 22 | ISSUE N 2




Sulaiman et al. Nasolabial Symmetry in Cleft vs Non-Cleft Children

3. Alar base width
(ABW)

4. Vertical  philtral
height (VPH)

5. Vertical lip height
(VLH)

6. Horizontal lip

length (HLL)

7. Height of

vermillon (HOV)

This was measured from the medial to the lateral cruz of the
alar base on the non-cleft side. It was measured from the
medial to the lateral cruz of the alar base on the cleft side.
This was measured from the peak of Cupid’s bow to the
midpoint of the columella on the non-cleft sides. It was
measured from the peak of Cupid’s bow to the midpoint of
the columella on the cleft side.

This was measured from the alar base to the peak of Cupid’s
bow on the same side. It was measured from the alar base on
the cleft side to a point where the white roll begins to
disappear.

This was measured from peak of Cupid’s bow on the non-
cleft side to the ipsilateral commissure of the mouth. It was
measured from where the white roll starts to fade out to the
ipsilateral commissure.

This was measured from the peak of the Cupid’s bow on the
non-cleft side to a line joining the commissures. It was
measured from the peak of the Cupid’s bow on the cleft side

to a line joining the commissures.
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Table 2: Demographics.

VARIABLES CLEFT SUBJECT CONTROL SUBJECTS

(FREQ, %) (FREQ, %)
AGE (MONTHS)
3 23 (54.8) 23 (54.8)
4 14 (33.3) 14 (33.3)
5 3(7.1) 3(7.1)
6 1(2.4) 1(2.4)
8 1(2.4) 1(2.4)

p value = 1.00

SEX
Male 19 (45.2) 19 (45.2)
Female 23 (54.8) 23 (54.8)
TYPE OF CLEFT NIL
Cleft lip 11 (26.2)
Cleft lip and alveolus 13 (31.0)
Cleft lip, alveolus and palate 18 (42.9)
SIDE OF CLEFT NIL
Right 16 (38.1)
Left 26 (61.9)
TECHNIQUE OF REPAIR NIL
MILLARDS 40(95.2)
STRAIGHT LINE 2(4.8)

Table 3: Comparison of nasal and lip symmetry between study group (children with
repaired unilateral complete cleft lip) and non-cleft control at one week postop.

Assessment Nostril  Nostril Alar Vertical  Vertical  Horizontal Height of
height.  width. base philtral lip lip length. vermillion
Mean Mean width. height. height. Mean +SD Mean +SD
+SD +SD Mean Mean Mean
+SD +SD +SD
Study group (%)  82.78 132.02 9438 106.44 97.04 94.04 (10.60) 96.72
(16.14) (25.52) (15.23) (13.86) (17.30) (18.73)
Control (%) 100.18 98.66 102.69 98.30 100.74  101.52 (3.10) 100.78
(7.12) (4.25) (6.67) (3.73) (3.61) (5.89)
t value 6.393 9.283 3.241 3.675 1.358 4.390 1.340
p value *0.001 *0.001 *0.002 *0.001 0.178 *0.001 0.184

*statistically significant with p-value set at <0.05. SD = standard deviation, t = independent
t-test.
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Table 4: Comparison of nasal and lip symmetry between study group (children with
repaired unilateral complete cleft lip) and non-cleft control at three months postop.

Assessment Nostril  Nostril  Alar Vertical Vertical Horizontal Height of
height.  width. base philtral lip lip length.  vermillion
Mean  Mean width.  height. height. Mean £tSD  Mean
+SD +SD Mean Mean Mean +SD
+SD +SD +SD
One week
postop
Study group 76.09 129.29 98.76 106.16 87.50 96.05 101.20
(%) (17.27)  (25.50)  (3.45) (9.98) (11.66) (8.85) (8.25)
Control (%) 100.18 98.66 102.69 98.30 100.74 101.52 100.78
(7.12) (4.25) (6.67) (3.73) (3.61) (3.10) (5.89)
t value 8.361 7.679 3.452 4.780 3.320 3.782 0.267
p value *0.001 *0.001  *0.001  *0.001 *0.001 *0.001 0.790

*statistically significant with p-value set at <0.05. SD = standard deviation, t = t-test.

Figure 1: Points used to map out parameters
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Figure 2: Picture of study participant with markings of lip parameters

Fifure 3: Picture of control with markings of nasal parameters
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Comparison of nasal and lip symmetry
between study and control group using the
independent sample t-test at one week
following surgical repair (Table [11)
showed significant difference in the nostril
height (p<0.001), nostril width (p<0.001)
and alar base width (p=0.002) in the study
group when compared with control. The
difference in the lip was also significant for
the vertical philtral height (p<0.001) and
the horizontal lip length (p<0.001) one
week following surgical repair. An analysis
of the nose and lip three months after
surgery using the independent sample t-test
(Table 1V) showed that the difference in
the nostril height (p<0.001), nostril width
(p<0.001) and alar base width (p<0.001)
remained significant in the study group
when compared with control. The
difference in the lip was also significant for
the wvertical philtral height (p<0.001),
horizontal lip length (p<0.001) and the
vertical lip height (p<0.001).

The vertical lip height (p = 0.178) and the
height of vermillion (p = 0.184) were
similar to the control one week following
surgical repair with only the height of
vermillion (p = 0.790) maintaining similar
symmetry as the control three months after

surgical repair.

The relationship between the postoperative

symmetry and the side where the cleft is

located was analysed using the independent
sample t-test revealed no statistically
significant difference in all anthropometric
parameters in relation the side of the cleft as
shown in Table V. An analysis of the
postoperative nasal and lip symmetry at
three months among the different forms of
unilateral complete cleft was done using the
one way analysis of variance (ANOVA) as
shown in Table VI. The post hoc done
using the Student-Newman-Keuls test
showed that the difference lies between the
unilateral complete cleft lip and palate and
other forms of unilateral complete cleft for

vertical lip height and nostril height.
DISCUSSION

An assessment of the outcome of any
surgical procedure is pivotal to its
improvement. Surgical correction of cleft
lip and palate defect has gained
international recognition and various
methods have been adopted to assess and
improve  its  outcome. ¥ Ap
improvement in the outcome can only be
assessed where baseline data is available
for comparison. It is generally believed that
surgical correction of cleft lip restores the
aesthetic appearance of the child but the
extent to which a child with the repaired
cleft looks like that of a non-cleft child of
similar age and sex in this environment is

yet to be exhaustively documented.
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The results of this study showed that the
child without cleft in this environment do
not have perfect symmetry of the nose and
lip. The nose of the child without cleft in
this study showed asymmetry in the nostril
width and alar base width. The nostril width
on the left side was wider when compared
to that of the right side. In contrast to the
wider nostril width on the left in the child
without a cleft, the right nostril had a larger
alar base width compared to the left side.
These findings supports the fact that there
is some degree of directional asymmetry in
humans evidenced by the asymmetry in the

nose of the child without a cleft. 2

In the child with unilateral complete cleft
lip following repair, the nose was
asymmetrical as regards the nostril height,
nostril width and alar base width. Similar
findings have been reported by previous
studies. 1 11 The nostril height on the
cleft side observed in this study was lesser
than that of the non-cleft side, indicating a
proportional challenge at establishing a
normal nostril height and consequently
restoring the dome of the nostril on the cleft
side. Concerning the nostril width, the cleft
side was found to be wider when compared
to the non-cleft side after repair. This in
addition to the flattened dome, gives the
nostril observed in the child with unilateral

complete cleft lip a relatively unaesthetic

appearance even after surgical repair.

Although, achieving nasal symmetry has
been reported to be very challenging to
most cleft surgeons, it is recommended that
the surgical repair of unilateral complete
cleft should also focus considerably on
achieving nasal symmetry intraoperative.
The child with unilateral complete cleft lip
differ considerably in the nose form when
compared to the child without cleft in Kano.
This difference for children in this
environment is more marked in the nostril
height as the child without cleft show slight
asymmetry in their nostril width and alar
base width. This was observed one week
after the surgery and maintained even after

three months.

This may be explained by the fact that the
cartilage and skin of the nose tend to retain
their memory, thus, the tissues of the nose
tend to return to their original form
following healing especially if purposeful
attempts were not made intraoperative to
reposition these nasal tissues. 18 Also,
most of the lip repair done in this study did
not incorporate any form of primary
rhinoplasty which might have contributed
to the lack of symmetry in all nasal
parameters seen as early as one week

postoperative.
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The lip in this study showed that the child
without cleft has asymmetry in their
vertical philtral height and their horizontal
lip length. While the vertical philtral height
was longer on the left side, the horizontal
lip length was longer on the right side. In
addition to the vertical philtral height and
horizontal lip length asymmetries, the child
with unilateral complete cleft lip on the
other hand showed asymmetry in the
vertical lip height three  months
postoperative. The cleft sides were shorter
in terms of the vertical lip height and
horizontal lip length. Only the vertical

philtral height was longer on the cleft side.

However, it was observed that the height of
vermillion was statistically similar in both
groups at three months postoperative. Thus,
comparing the nasolabial symmetry in the
child with repaired unilateral complete cleft
lip and the child without a cleft showed that
they differ significantly in all parameters
except for the height of vermilion after
three months. This conforms to findings
reported by Adenwallan and Narayanan
and Duffy et al. 2% This study’s results
support the conclusion made by Duffy et al
[20] regarding the existence of significant
differences between the facial surface
morphology of children with unilateral
complete cleft lip and children without
Cleft.

An analysis of the postoperative nasal and
lip symmetry at three months among the
different forms of unilateral complete cleft
revealed that a significant difference lies
between a child with cleft lip and palate,
and other forms of cleft for vertical lip
height (p = 0.015) and nostril height (p =
0.019). This means that the children with
unilateral complete cleft lip and palate had
more asymmetry when compared with
children with unilateral complete cleft lip or
unilateral complete cleft lip and alveolus.
This is attributed to the severity of the
defect, as children with unilateral complete
cleft of the lip and palate tend to present
with a wider defect and a more complex
morphology. In addition, the children with
unilateral complete cleft lip and palate

constituted the majority of the study group.

The rule of 10 is universally applied in
identifying the readiness of a child with
cleft for surgical repair. Here, the weight of
at least 10pounds, a hemoglobin
concentration of at least 10g/dl with the
child not younger than 10weeks of age
make up the rule of 10. This does not
directly give an indication of the amount
nose and lip development and how this can
impact the symmetry of the nasolabial
region. 2! In addition, the nasolabial region
of the face is reported to be plaqued with

directional asymmetry in most
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population.[®! This is worsened by the fact
that the non-cleft side may not suffice as
reference for the correction of the cleft side.
Thus, surgeons needs to familiarize
themselves with the anthropometry of the
nose and lip for children in that
environment. This study has contributed to
providing data of children in Kano.

This study has not only provided data on the
lip and nose dimension of children within
that age group in the northern Nigerian
population but has also shown nose and lip
dimensions that the surgeon should strive to
achieve symmetry in order to attain
satisfactory repair outcomes. This is
especially important in cases of unilateral
complete cleft lip and palate as they present
with worse severity and pose more
difficulty at repair. Surgical repair of the
unilateral complete cleft lip should aim at
achieving symmetry in the nose and lip with
high consideration of the nostril height and
vertical lip height.

This in addition to the symmetry of the
height of vermilion, will make the child
with a repaired unilateral complete cleft lip
look like the child without cleft. The
incorporation of primary rhinoplasty during
primary lip repair may improve the nasal
symmetry and the outcome of unilateral
complete cleft lip repair. Cleft surgeons

may benefit from training and retraining on

primary  rhinoplasty  techniques. A
secondary lip repair in addition to
secondary rhinoplasty may be required to
achieve nose and lip symmetry in children

with a unilateral complete cleft lip.

Conclusively, though symmetrical
differences occur in the lip and nose of a
non-cleft child within non-perceivable
ranges, the nasolabial symmetry of the child
with unilateral complete cleft lip after
primary repair differs considerably from
that seen in the non-cleft child. It is
recommended that cleft surgeons should
consider the nasolabial anthropometry of a
non-cleft child in the affected child’s
environment and pay attention not only to
the restoration of the lip symmetry but also
to the restoration of the nasal symmetry
through primary rhinoplasty procedures to

improve surgical outcome of repairs.
LIMITATIONS OF THE STUDY.

Although the cleft surgeons involved in this
study were standardised using experience
and level of specialization, multiple
surgeons were involved in the study. The
level of skill and mastering of the repair
techniques may impact the outcome of
these surgeries. In addition, this study
focused on the symmetry achieved
following primary repair and the impact of
healing on nose and lip outcomes, a longer

period of evaluation beyond three months
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may provide more information on the
impact of growth and development on the
symmetry of the nose and lip of the child
with repaired unilateral complete cleft lip.
The majority of techniques used in this
study was the millard’s rotational
advancement  technique  while  the
percentage of straight technique used was
insignificant however, the technique used
based on the severity of the cleft may also

impact the outcome of surgical repair.
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