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Embryology: At 6th. week of foetal life depression appears at the front of the head. This is stomodium. Five processes appear around it, a single fronto-nasal process at the cephalic end and on each side a maxillary process and a mandibular process. Soon the fronto-nasal process gets subdivided by the appearance of olfactory pits into a solitary median nasal process and two lateral nasal processes. The MNP gets bluntly bifurcated forming the processus globularis. Mesoderm from Maxillary process grows medially beneath the olfactory pits to join in midline thereby forming the primitive palate and excluding the nostrils from the upper lip anteriorly and mouth from the nose, posteriorly. When the MNP fails to unite with one of the maxillary process we get the Unilateral Cleft Lip and when it fails to do so bilaterally we get the bilateral cleft lip. When the maxillary mesodermal processes fail to unite in mid-line we get the Cleft Palate deformity and when the maxillary process and mandibular arch fail to unite we get Macrostoma. When the LNP and Maxillary process fail to fuse we see the rare oblique facial clefts.

Incidence and Aetiology: The incidence is 1 in 750 – 1000 live births, more in the malnourished developing world. The aetiology is uncertain, in 12% there is a family history of clefts, and in 10% the deformity is associated with other abnormalities of head and neck – hydrocephalus, blindness, mental deficiency etc. Other causative factors described are exposure to Radiations in first trimester of pregnancy, use of cortisone, intoxicants, vitamin deficiency and certain viral infections like rubella. For reasons not known clefts on the left side far outnumber the right. While Cleft lip and Cleft Palate alone each form 25% of the cleft population the combined Cleft Lip & Palate form the remaining 50%. Cleft lip alone and Cleft Lip &Palate are more common in males (60-70%). Cleft Palate alone is seen more often in females (60%).

The Deformity: The normal lip has a centrally placed Cupids Bow, two equal philtral ridges from the tip o the Cupids bow to the base of columella and a philtrum in between the two ridges. Then there are two equal lateral lip elements from the tip of the Cupids bow to the angle of mouth. The lip itself has a pale wet vermilion, a darker dry vermilion and a white line outside it. The lip has an outer skin, an inner mucosa and the orbicularis oris in between. The nose has a centrally placed columella, nasal septum, nasal dorsum and nasal tip. The nostril sills are equal and the al is nicely rounded with an acute ala-facial angle. The maxilla is well developed and symmetrical on either side.
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In the Unilateral cleft lip the Cupids bow is tilted (1), the philtral ridge of the affected side is shorter (2), there is an interruption in the continuity of the lip – white line, vermilion and orbicularis oris muscle (3). The muscle gets aberrant attachment to the alar base medially and columellar base laterally, pulling them apart. So the columella (4), the nasal septum and the nasal tip (5) are tilted towards the cleft side and the alar base is pulled laterally (6). The nostril sill on the cleft side is thus larger (7) and the ala-facial angle is obtuse (8). The ala on the cleft side is saddled (9) and there is maxillary hypoplasia of the affected side (10).

In the Bilateral cleft lip the Cupids bow is central (1), the philtral ridge of both the sides are shorter (2), there is bilateral interruption in the continuity of the lip – white line, vermilion and orbicularis oris muscle (3). The muscle gets aberrant attachment to the alar bases bilaterally, pulling them apart laterally (6). The columella though central is short (4), the nasal septum and the nasal tip (5) are all in midline. The nostril sill on both the cleft sides are larger (7) and the ala-facial angles are obtuse (8). The alae on both the sides are saddled (9) and there is bilateral maxillary hypoplasia (10). If there is bilateral alveolar cleft the premaxillary segment in a bilateral cleft lip is free and is pushed out along with the central part of the lip called the prolabium (11).

Treatment:

Aim of treatment: The sole aim is to improve appearance. This in turn means proper lip repair, proper alignment of the front teeth and proper shape of nose.

Timing of treatment: The lip is repaired ideally when the child satisfies the rule of 10 – 10 weeks age, 10lb. weight and 10 weeks age. Postoperative follow up is mandatory as growth in the operated side is inconstant and needs monitoring. Once the permanent dentition starts erupting the child is sent for orthodontic correction of the anterior teeth. Between 9 to 11 years, at the age of mixed dentition, when the permanent canine erupts, alveolar bone grafting is done. This is followed by postoperative orthodontics to bring the teeth into final alignment and close all gaps. The final nasal correction is done once the skeletal maturity is achieved, which is 16 years in girls and 17 years in boys.

Method of Repair: There are many techniques described to repair both unilateral and bilateral lip. The two commonest repair techniques for unilateral clefts are the triangular flap techniques propounded by Millard and by Randal’s modification of Tennyson repair. In Millard repair the triangular flap is just below the columella and in Randal Tennyson it is lower down. This triangular flap ensures that in the event of scar contraction the repaired lip does not get notched up. A straight-line repair, the Rose Thomson repair has this disadvantage of scar contracture and notching. In all the repairs the lip is repaired in three layers  -mucosa, muscle and skin and an effort is made to appose the white line and the dry and wet vermilion accurately. Many surgeons do primary nasal correction at the time of lip repair but others do not touch the nose for the fear of hampering with its growth.
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Bilateral cleft lips are difficult to repair if the prolabium on the premaxillary segment is protruded out. Extreme cases may require pre operative alveolar arch expansion so that the collapsed lateral arches may separate enough to allow the premaxillary segment between them. Usually both sides are repaired together by Veau III repair technique. Rarely, when the clefts are widely separated, a primary lip adhesion is done which brings the premaxilla back for a proper Veau III repair after 6-8 weeks. On occasions one side is repaired at a time so that the prolabial segment remains well vascularized from the unoperated side. No matter how protruded the premaxilla is, it should never be sacrificed otherwise there is gross mid face hypoplsia and mid face retrusion.
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About 32,000 to 35,000 cleft patients are born every year in India. Primary prevention by identifying the aetiology should be our ultimate aim. Clefts if identified in utero by sonology studies can be a legitimate cause of medical termination of pregnancy. Though there are Units in the U.S. who are operating the clefts in animal models in utero with the aim of getting a scar less repair, such efforts have not been translated into clinical practice.

