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Medial canthal distance (MCD) (inner canthal distance) refers to the distance between the two medial
canthal of the eyes, while lateral canthal distance (LCD) (outer canthal distance) is the distance between
the two laterals canthal of the eye. Accurate measurements of these distances are necessary for the
diagnosis of true ocular hypertelorism and a guide in both reconstructive surgery and orthodontic
treatment. The study was carried out on unrepaired cleft lip and palate (CLAP) patients, who presented
for surgical repair at NOMA children hospital Sokoto, Nigeria before surgery. Results of the
measurements were compared with previously documented normal values in the Nigerian population of
the same age group. The result of the study shows that medial and LCDs in CLAP patients was higher
than normal population (P < 0.01). When comparing type of clefts, MCD was highest in unilateral cleft
lip. Medial and lateral distances in isolated cleft palate were comparable to normal values which are in
agreement with previous studies. Although medial and lateral canthal measurements are less accurate
than inter — orbital measurements which are from radiograph and carpal tunnel syndrome (CTS),
however they are simple to use for standard clinical workups. This study suggests a tendency to true
ocular hypertelorism in CLAP patients and not isolated cleft palate which is relevant in the surgical and
orthodontic management of these patients.
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INTRODUCTION

Medial canthal distance (MCD) (inner canthal distance)
refers to the distance between the two medial canthal of
the eyes, while the lateral canthal distance (LCD) (outer
canthal distance) is the distance between the two lateral
acanthi of the eyes. Accurate measurement of these
distances is necessary for diagnosis of true ocular
hypertelorism, and a guide in both reconstructive surgery
and orthodontic treatment. True ocular hypertelorism is
when both inner and outer canthal distances are far
apart. Ocular hypertelorism has increased width between
the eyes due to an arrest in the development of the

Abbreviations: CTS, Carpal tunnel syndrome; CLAP, cleft lip
and palate; MCD, medial canthal distance; LCD, lateral canthal
distance.

greater wings of the sphenoid bone, making them smaller
than the lesser wings, thus fixing the orbits in the unduly
separated fetal position (Bojlen and Bremus, 1938).

Hypertelorism is a feature of many syndromes. It
occurs for example, in faciodigitogenital dysplasia, Greig
syndrome and optitz G syndrome. Pseudohypertelorism
occurs in Waardenburg syndrome in which lateral
displacement gives mistaken impression of excessive
distance between the eyes.

Primary telecanthus is when inner canthal distances
are far apart but outer canthal distances are normal.
Secondary telecanthus is the disproportionate increase in
MCDs with ocular hypertelorism. lllusory hypertelorism
may occur in people with flat nasal bridge, epicanthal
folds, exortopia narrow palpebral fissure, widely spaced
eyebrows and dystopia canthorum. For example, Trisomy
21 syndrome, epicanthic folds and flat nasal bridge both
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Figure 1. Sex distribution of cleft lip and palate patients.

contribute to the illusion of hypertelorism, although
measurements actually show ocular hypotelorism (Gerald
and Silverman, 1965; Greig, 1924).

Several studies have shown that mean values of facial
measurement including canthal distance are race, age
and gender sensitive (Laestadius et al., 1969; Juberg et
al.,, 1975; Ozturk et al., 2006; Osuobeni and al- Musa,
1993). It has also been known that canthai values for an
individual vary with age and tend to become constant in
the mid to late twenties (Fledalius and Stubgaard, 1986),
that is the reason for comparing normal values to match
for age, sex, race and gender.

Normal canthal values that can serve as a guide for
diagnosis of pathology and surgical interventions for
craniofacial abnormalities are available in Caucasians
(Laestadius et al., 1969), North American blacks (Juberg
et al., 1975; Murphy and Laskin, 1990), Indian population
(Singh and Banerjee, 1983), Turkish population (Ozturk
et al., 2006), and the Nigerian population (Saheeb et al.,
2004).

Normal values for these distances have previously
been reported by Nigerians which was significantly
different from Caucasians values, (Saheeb et al., 2004).
Studies carried out on cleft lip and palate (CLAP) patients
in Caucasian population showed an increase in inter-
orbital distance in patients with non syndrome Orofacial
clefts, (Aduss et al., 1971; Moss, 1965; Figalov et al.,
1974).

Different methods of measurements have been used by
different investigators. Bony inter-orbital measurements
from radiograph or computed tomography are the most
accurate and are important for surgical consideration
(McFee et al., 1986). Although, inner and outer canthal
measurements are less accurate than bony inter -orbital
measurement, they are simple to use for standard clinical
workshops.

This study intends to measure these distances in
unrepaired CLAP patients between the ages of 3 to 18
years and compare the results with previously docu-
mented normal values in the Nigerian population of the
same age group.

No study on the canthal values CLAP patients is
available in the literature to the best of my knowledge.

MATERIALS AND METHODS

All CLAP patients who presented at NOMA Children’s Hospital
Sokoto, Nigeria for surgical repair were examined before surgery.
NOMA children’s hospital is a reference centre for clefts and NOMA
patients covering Northern states of Nigeria. Permission for
participation in the study was obtained from the chief medical
director of the hospital, parent of indigene’s children and consent
from other participants. Information on sex, age, and height was
obtained. The ages were approximated to the nearest birthday.

Three to eighteen years of age of CLAP patients were assessed
for MCD and LCD. The medial and LCDs were measured using a
graduated caliper in millimeters. The standard points of measure-
ments for the medial angles of the palpebral fissure while LCD was
measured from the outermost edge of the bony orbit.

Both comparative and descriptive statistics were used to analyze
the results. CLAP patients with associated syndromes, or mixed
races were excluded from the study. The comparative test was
conducted using the paired student’s t-test to demonstrate any
statistical significance between the medial and LCDs, between male
and female of un-repaired CLAP Nigerians and with normal Nigeria
population.

RESULTS

Forty-three CLAP patients comprising of 27 (63%) males
and 16 (37%) females were studied (Figure 1). Mean age
for females 9.1 years, range from 4-16, while mean age
for males is 9.2 years, and range from 3-17 years. MCD
for males CLAP patients 39.3 mm as against 31.9 mm for
normal population while mean female MCD was 39.3 mm
compared with 31.6 mm for normal population (Tables 1
and 2).

The mean, LCD for CLAP males was 110.8 mm while a
normal population male was 105.2 mm (Table 3). Mean
LCD for females CLAP was 110.5 mm compared with
104.8 mm for normal sample (Table 2). Mean MCD and
LCD for both males and females were significantly higher
in CLAP patients than normal population (p<0.01).



Table 1. Mean canthal distances according to cleft types.

Type Sample size MCD (mm) LCD (mm)
Unilateral cleft lip 31 40.54 111.6
Isolated palate 3 335 107.5
Unilateral cleft and palate 5 36.4 108.8
Bilateral cleft and palate 4 34.68 103.8

Table 2. Comparing medial canthal distance of normal Nigerian population and un-repaired cleft lip and palate.

Tabulated

Group Pooled mean Calculated Remarks
0.05 0.01
Nigerian males normal versus unpaired CLAP male 31.9v39.3 7.60 2.060 2.787 *
Nigerians normal females versus Unpaired CLAP female 31.6v39.3 4.75 2.131 2.947 *
Unrepaired CLAP males versus Unrepaired CLAP females 39.3v 39.3 0.028 2.021 - #
**Significant; *, p<0.05; **, p<0; #, not significant.
Table 3. Comparing lateral canthal distance of normal Nigerian population and unrepaired cleft lip and palate.
Tabulated
Pool Icul R k
Group ooled mean Calculated 0.05 0.0 emar
Nigerian normal male versus Un-repaired CLAP males 105.2 v110.8 4.08 2.060 2.787 *
Nigerian normal females versus CLAP females 104.8 v110.5 3.23 2.131 2.947 *
Un-repaired CLAP males versus Un-repaired females 110.8v 110.5 0.136 2.021 #
#, Not significant; **, p<0.05; **, p<0.01.
There was no significant difference between the male
and female MCD and LCD values in unrepaired CLAP
patients. Comparing type of clefts, MCD 40.54 mm and
LCD 111.6 mm were highest in unilateral cleft lip, while
MCD 33.5 mm and LCD 107.5 mm in isolated cleft palate
were comparable to normal. There was essentially no
difference between male and female MCD, both in the B Male
clefts and normal population (Figure 2). The mean LCD B Female
according to sex was higher in male CLAP patients as in
the normal population (Figure 3).

DISCUSSION

Canthal distances in Nigerians, a predominantly black
population, are not readily available in the literature. The
results of this study shows that medial and LCDs in CLAP
patients was significantly higher than normal population,
(P<001), which is in agreement with previous studies,
(Aduss et al, 1971; Moss, 1965; Figalov et al., 1974).
Medial and LCDs are higher in the unilateral cleft lip with
MCD 40.54 mm and LCD 111.6 Mmm than all other
types. The higher value may be due to the
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Figure 2. Mean medial canthal distance according to sex.

preponderance of males in unilateral cleft lip which is 21
out of a total of 27 males. Aduss et al. (1971) showed that
the increase in inter-orbital distance was small in his large
sample size of orofacial cleft lip with or without cleft
palate, but not with cleft palate or robin sequence only,
which is in agreement with this study. The isolated cleft
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Figure 3. Mean lateral canthal distance according to sex.

palate intercanthal distances approximated to normal
population’s value.

The mechanism resulting in the association between
orofacial clefts and an increased inter-orbital distance is not
known, but Moss (1965) suggested that an unspecified
defect in the Nasal capsule is related to both Orofacial
clefting and increased inter-orbital distance.

The MCD and LCD in CLAP patients were higher than
normal population which shows that most patients with un-
repaired CLAP deformity has tendency to true ocular
hypertelorism. Bony inter-orbital measurements from
radiographs or carpal tunnel syndrome (CTs) are the most
accurate and are important for surgical considera-tion
(McFee et al.,, 1986). Although inner and outer Canthal
measurements are less accurate than bony inter-orbital
measurements, they are simple to use for standard clinical
workshop (Feingold et al., 1974; Sivan et al., 1982).

Conclusion

There is significant difference in the medial and LCDs
between CLAP patients and normal Nigerian population.
The study suggests a tendency to true ocular hyper-
telorism in CLAP patients and not in isolated cleft palate
which is relevant in orthodontics and reconstructive
surgery.
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