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Preface 

Pediatric plastic surgery is a type of plastic surgery, either reconstructive or cosmetic, that re-

pairs deformities in children from birth to adolescence. Many of these deformities can affect 

the function and aesthetic appearance of the affected organs. 

Pediatric reconstructive surgery is surgery performed on abnormal structures in organs to re-

store normal function and an almost normal aesthetic appearance. 

Pediatric cosmetic surgery is the intervention of an organ that is functioning normally but the 

patient is dissatisfied with its appearance in order to improve its appearance and make the 

patient happy with the outcome. 

We will discuss one of the most common birth defects in children. To understand the nature 

of deformities, you should know embryology and understand the surgical anatomy of these 

deformities, it will help you, the normal anatomy, embryology, anatomy, diagnosis and treat-

ment of such deformities will be discussed in detail, and finally We'll prompt and mention 

techniques that can help you practice. 

Who is a plastic-pediatric surgeon?  

This is an important question to know who handles children in this department, who is li-

censed for these procedures, and how to specialize in this subspecialty, pediatric plastic sur-

geons are primarily plastic surgeons who specialize in pediatric plastic surgery or pediatric 

surgeons who specialize in pediatric plastic surgery in pediatric plastic surgery. 

Since in this branch of medicine we deal with all family members, not just the baby himself, 

we should collect information and medical histories from different family members, which re-

quires a special approach to get the right information. 

In addition, we have to be kind to children, especially during the examination, to take away 

the doctor's fear and let them cooperate with you; this will help you find every detail that can 

help you make a clear diagnosis. 

As your child grows up, it can help you learn more about the full medical history and major 

complaints, so you should deal with him in a friendly, fair and honest way so that he believes 

in you and trusts you, you should talk to him briefly Introduce surgery details, don't lie about 

anything, if you lie, he won't trust you anymore (first impression is last impression 

Additionally, with each procedure, we detail some clinical tips to help you achieve good re-

sults and avoid many of the common complications that young surgeons may encounter. 

Finally, we will correct some inaccurate social information about our subspecialties, such as: 

Anesthesia safety, procedure time, procedure results and their percentages.      

Dr. Attia El-Bagoury 
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Chapter 1 

General Tricks 
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General Tricks 

 
As your child grows, knowing more about a full medical history and major ailments can help 

you, so you should be kind, fair and honest with him so that he trusts you and trusts you, you 

should have a brief conversation with him about the details of the operation, Don't lie, if you 

lie, he won't trust you anymore (first impression is last impression) 

In addition, for each procedure, we provide some clinical tips to help you achieve good re-

sults and avoid many common complications that young surgeons may encounter. 

Finally, we will correct some inaccurate social information about our subspecialties, such as: 

Anesthesia safety, procedure duration, procedure outcomes and their percentages. 

Since most pediatric and plastic surgeries are day cases, all preparations take place in your 

clinic. So spend some time with the patient and let them speak freely and in detail. Some pa-

tients are in the NICU or PICU, so preparation starts in the hospital; patients who must be 

admitted before surgery are also prepared in the hospital. 

In the operating room, you are not a mechanic, you should reassess everything: whether 

your instruments are equipped for the case, whether your team is ready, and then reassess 

your case after anesthesia. 

Finally, if you want to carve yourself out in the hustle and bustle, reconsider pediatric surgery 

in general, and pediatric plastic surgery in particular, you do have the power to address often

-overlooked and changeable problems of course? Allowing children to reach their potential 

affects their future and most of your children will be socially neglected and psychologically 

damaged if their abnormality is not corrected, and they don't need a bad doctor because 

they are poorly managed exacerbating their problems. 

Take the time to give these kids the best chance to have the best life, as you've been taught, 

to give them the chance to succeed where no one else has. If this picture doesn't touch your 

heart, you're not really a pediatric plastic surgeon and you're probably dead. 
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1.1  At the Clinic 

 

In Newborn problems Parents come to you with psychological problems, some are afraid of 

losing their baby, think that surgery at this age is very dangerous for the baby, some have 

psychological problems with the baby’s plastic surgery, and some have abnormally ugly ap-

pearances such as cleft lip, bat ears, Microtia or palpebral fissures, among them, do not for-

get to re-examine the baby's vital signs, especially the respiratory tract, and conduct a com-

prehensive examination of the newborn. 

If it is a pediatric problem and parents come to you for medical advice, some from a doctor, 

some from a neighbor, the information may be incorrect or confusing, you should explain in 

detail and correct the information in good faith so that the child stays with the parent in your 

physique Keep a circle during the exam, and even save the worst exams for last, such as a 

rectal exam. 

After multiple surgeries or failed surgeries, parents come to you very depressed and don’t 

trust anyone other than you, so you have to be honest and fair with them and explain the con-

dition patiently and in detail without exaggeration. 

In the plastic box, ask the patient to speak out about his problems, even if he insists, don't 

take the initiative to tell him his problems, for example, if you leave him with serious psycho-

logical trauma, you should only tell him if you can treat his problems. 
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Tips and Tricks 

 

1. You should meet parents and children with a big smile to be familial 

with them and remove their anxiety and tension.  

2. You should be a good listener to mother, father and other relatives if present 

3. You should take a full history as some words can get the target of final diagnosis. 

4. You should interpret every word carefully as some words act as a spot diagnosis. 

5. Don’t changes your facial expressions when they told you that they did the operation at 

another doctor, this reaction will interrupt them and prevent them from be honest with you 

in all details. 

6. Don’t attack the previous surgeon, as this behavior is bad and not help you to be fair and 

on the other side the patient feels that you try to increase your salary and so he will lose 

the trust in your decision. 

7. Don’t worry when listening any names of famous doctors who diagnosed or did the opera-

tion to the baby, let you begin from the start without any misleading and let them be trust-

ful of you and your decision.  

8. You should examine the baby carefully from his head to his toes as you can discover a 

syndrome which help you in evaluation of the baby and shift you to investigate internal 

organs related to this syndrome, or you may find another problem which more urgent than 

the main one and the patient didn’t know. 

9. Ask the mother if anything else to be examined for her baby for her satisfaction and re-

move any question mark that was making stress on her mind. 

10. Ask for any investigation you want but in gradual manner and step by step until reach the 

full diagnosis to help you in the final decision.  

11. The routine tests in children are CBC, PT and PTT. 

12. Preoperative preparation at a qualified pediatrician as his report helps you to reevaluate 

the child and also helps the anesthesiologist how to anesthetize the child especially in ba-

bies with cardiac diseases so don't take the baby to operative room without the pediatri-

cian report.    

13. You should tell them all the operative details and discuss everything with them. 

14. You should tell them how they follow up with you in details and give them all instructions 

and be sure they understood all instruction without confusion. 

15. You should take multiple photos of the case especially the plastic cases to compare be-

tween preoperative and postoperative, first for the patient, then second for registration of 

your results. 

16. Finally remember that didn’t say to the plastic case he will be like normal, as you put 

yourself in a difficult challenge, a serious stress and also the patient will not be satisfied.  

17. Take the phone number of your patient to keep him on call if you want to give him new 

instructions or change any of them. 
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1.2   At Hospital 

 

Adults are 60% body weight (20% ECF, 40% ICF), while term neonates are 75% water (40% 

ECF, 35% ICF), and preterm infants are up to 90% water (60% ECF, 30% ICF), so water-

soluble drugs have a larger volume of distribution in neonates, especially preterm infants, 

and require larger initial doses, such as antibiotics, muscle relaxants, and neonates are also 

severely affected by electrolyte imbalances. 

Adults have 55% muscle mass compared to 30% muscle mass in term neonates, and pre-

term infants have almost 18% less muscle mass, so the drug redistributed to muscle has a 

longer duration than fentanyl clinical effect. 

Adults have 18% of body fat, compared with 12% in term newborns and almost 3% less in 

preterm infants. Therefore, drugs that rely on fat redistribution have a longer clinical effect 

than thiopental; hypothermia also has mild and severe effects. 

Increased respiratory rate, surgical deformities (gasschisis, omphalocele, neural tube de-

fects), elevated body temperature (30% increase in IWL for every 1 degree increase in tem-

perature), and motor activity and crying (50-70% increase in IWL). 

Reduce IWL by using suction air humidification in the incubator, headbox and fan, using plex-

iglass heat shields and thin clear plastic barriers - reduce IWL by up to 30%. 

 

Fluid therapy intraoperative include three items: 

1. Deficit therapy to compensate dehydration or fasting, only isotonic fluids should be admin-

istered such as sodium chloride 0.9% with dextrose 5%, sodium chloride 0.9% or Hart-

mann’s solution/Ringer Lactate solution.  

2. Maintenance therapy to compensate insensible water loss (IWL) and urine, the mainte-

nance fluid used during surgery should be isotonic. 

3. Replacement therapy to compensate blood loss and third space losses. 
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Loss of the third space is difficult to quantify and is usually estimated to be 1 to 2 mL/kg/h for 

superficial surgery, 4 to 7 mL/kg/h for thoracotomy, and 5 to 10 mL/kg/h for abdominal sur-

gery performed. Operation. It is important to assess clinical symptoms such as heart rate, 

blood pressure, and capillary refill time to ensure appropriate replacement. There is less loss 

of third space when the procedure is performed laparoscopically. 

During the postoperative period, continued loss of drains or nasogastric tubes should be re-

placed with isotonic fluids, such as 0.9% sodium chloride, with or without KCl. Loss should be 

measured hourly and replaced every 2 to 4 hours depending on volume. Intravenous fluids 

can be discontinued when oral intake is approximately equal to the hourly maintenance rate. 

All liquids should be recorded on the liquid balance sheet. 

Pediatric patients are at high risk for postoperative hyponatremia because general anesthe-

sia, surgery, pain, nausea, and vomiting are potential causes of ADH release, and hypotonic 

fluids should not be used for postoperative maintenance. 

For all children undergoing elective or emergency surgery requiring intravenous fluids prior to 

surgery, serum electrolytes must be measured preoperatively. In all children receiving intra-

venous fluids, serum electrolytes should be measured every 24 hours or more frequently if 

abnormal. Perioperative electrolyte imbalances should only be treated in symptomatic cases. 

65% of children were very frightened before surgery and during induction of anesthesia; fami-

lies were frightened, as were their children or more. Some of the negative behaviors seen af-

ter surgery are due to preoperative anxiety, such as generalized anxiety, sleep anxiety, eating 

disorders, and aggression. 

We can reduce preoperative anxiety with a preoperative preparation procedure, but the pro-

cedure is expensive, so we only use one method of this procedure, going into the operating 

room with the child until the start, with parental permission. 

Postoperative nausea and vomiting are the most common complications that plague children 

and their parents, but at the same time they are not serious and can be overcome with some 

medications. 
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Tips and Tricks  

1. You should choose a proper hospital equipped for these operations 

2. Children can safely be allowed clear fluids 2 hours before surgery 

without increasing the risk of aspiration. 

3. Food should normally be withheld for 6 hours prior to surgery in 

children aged 6 months or older. 

4. In children under 6 months of age it is probably safe to allow a breast milk feed up to 4 

hours before surgery 

5. Be sure and complete on your instruments 

6. Reevaluate the baby again under the general anesthesia to confirm your diagnosis or 

change it 

7. The majority of children over 1 month of age will maintain a normal blood sugar if given 

non-dextrose containing fluid during surgery. Children at risk of hypoglycemia if non-

dextrose containing fluid is given are those on: parenteral nutrition or children of low 

body weight or having surgery of more than 3 hours duration and children having exten-

sive regional anesthesia. These children at risk should be given dextrose containing so-

lutions or have their blood glucose monitored during surgery. 

8.  Most of our cases are discharged in the same day 

9. Dehydration without signs of hypovolemia should be corrected slowly, but hypovolemia 

should be corrected rapidly to maintain cardiac output and organ perfusion. 

10. A fluid management plan for any child should address 3 key issues; i. Any fluid deficit 

which is present, ii. Maintenance fluid requirements, and iii. Any losses due to surgery 

e.g. blood loss, 3rd space losses 

11. Maintenance fluid requirements should be calculated using the formula of Holliday and 

Segar; i. 0-10kg 4ml/kg/hr, ii. 10-20kg 40ml/hr + 2ml/kg/hr above 10kg, and iii. >20kg 

60ml/hr + 1ml/kg/hr above 20kg 

12. Blood loss during surgery should be replaced initially with crystalloid or colloid, and then 

with blood once the hematocrit has fallen to 25%. Children with cyanotic congenital heart 

disease and neonates may need a higher hematocrit to maintain oxygenation. 

13. Fluid therapy should be monitored by daily electrolyte estimation 

14. In hyponatremia Na should be raised quickly until the child has regained consciousness 

and has stopped fitting or the serum Na is above 125mml/l. Acute dilutional hypo-

natremia is a medical emergency and should be managed in PICU. 

15. In hypernatremia, complete correction should be done very slowly over at least 48 hours 

to prevent cerebral edema, seizures and brain injury. 

16. In severe hypokalemia (serum K < 2.5mmol/l), intravenous correction should be no fast-

er than 0.25mmol/kg/hr using a maximum peripheral concentration of 40mmol/l KCl. For 

a more rapid correction, the patient should be in PICU or HDU and the infusion being ad-

ministered via a central line. The serum potassium level is difficult to replenish if the se-

rum magnesium level is also low. So, look to replace both. 

17. In hyperkalemia Removal of potassium from the body is by giving 125-250mg/kg calcium 

resonium rectally or orally, by use of furosemide 1mg/kg or by dialysis or hemofiltration. 
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Protocol of fasting 

Foods 8 hours 

Artificial milk 6 hours 

Breast milk 4 hours 

Water 2 hours 
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Chapter 2 

Evaluation 
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Cleft lip and cleft palate are the most common congenital anomalies of the head and neck 

and the second most common after clubfoot. The incidence of cleft lip and cleft palate in living 

infants is 1 in 1,000, especially in Caucasians, in African-Americans and Africans, which de-

creased to 1 in 2000, and in families with cleft lip deformities up to 15 years of age, Incidence 

increases to 2 per 1,000 in Americans, Indians, and Asians. There are cleft deformities in 

some families. According to the World Health Organization, a child with a cleft lip is born eve-

ry 2 minutes in the world. We treated a number of families with different types of cleft deformi-

ties and found that almost all members of these families were affected, ranging from simple 

deformities to complex deformities. Men are more common than women, with the exception of 

isolated cleft palate, which is more common in women than men. 

Among patients with fissures, 75% have unilateral fissures, more often on the left side. Cleft 

lip and cleft palate together accounted for 45%, cleft palate alone accounted for 40%, of 

which more than 40% suspected a syndrome and looked for other abnormalities such as 

Stickler syndrome where ophthalmologic evaluation was recommended, and finally cleft lip 

deformity alone accounted for 15%. 

So this is a very important anomaly that needs to be discussed in detail because of the high 

rate of this anomaly and the presence of high-risk families and serious problems. 

In order to understand this deformity, we should discuss the embryology and anatomy of this 

deformity and explain the serious problems affecting the baby, how this deformity can finally 

be corrected to alleviate these problems, and whether we can prevent this deformity from 

happening in the first place. 
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2.1  Embryology 

Development of the face begin from gestational 4
th
 week and completed at 12

th
 week of ges-

tation, as neural crest cells give rise to two main processes:  

1. Frontonasal (primary palatine) process, which gives rise to two medial and two lateral 

nasal processes. 

i. The two medial processes fuse to form intermaxillary process (primary palate 

(anterior one third of hard palate), premaxilla and midline of the nose). 

ii. The lateral nasal process fuse with the intermaxillary to form the lateral nasal wall. 

2. First branchial arch (mandibular) process, which gives rise to two maxillary processes 

and two mandibular processes. 

i. The two maxillary processes fuse together and with the intermaxillary process to form 

primary palate, maxilla and upper lip. 

ii. The two mandibular processes fuse together to form mandible and lower lip. 

 

Secondary palate is formed by two palatine processes (from mesoderm) on medial side of the 

maxillary processes, which grow to fuse together from anterior to posterior forming the poste-

rior two thirds of hard palate and all soft palate.  

 

So, any defect in fusion of any of the above will lead to clefts as mentioned in the de-

fects below: 

1. Fusion defect of the two medial nasal processes leads to midfacial cleft. 

2. Fusion defect of the lateral nasal process with intermaxillary process leads to medial facial 

cleft. 

3. Fusion defect of the maxillary processes with intermaxillary process leads to cleft lip 

(upper lip, which is common). 

4. Fusion defect of the maxillary process with the mandibular process leads to lateral facial 

cleft. 

5. Fusion defect of the mandibular processes together leads to cleft lower lip (rare). 

6. Fusion defect of the palatine processes together leads to cleft palate. 
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2.2  Anatomy 
First, we should have a detailed understanding of the normal anatomy of the lips and palate, 

and then what changes in the new anatomy of the cleft lip should be restored to normal 

anatomy in order to make cleft lip repair more functional and cosmetically successful. So we 

divide anatomy into functional anatomy (rough) and superficial anatomy (cosmetic). 

2.2.1  Anatomy of cleft lip: 

The upper lip is composed of three major layers: skin layer, muscle layer and mucosal layer. 

2.2.1.1  Functional (gross) anatomy: 

Let's talk about the muscle layer here, usually the main muscle is the orbicularis oris muscle, 

which originates from the commissure (modulus), and then divides into two parts, a deep part 

is inserted circumferentially into the contralateral commissure (there are also parts in the The 

interior of vermilion is called the rim, and in vermilion is formed by the eversion of the muscle 

to form the labial tubercle) as the opening sphincter, and the superficial part that crosses the 

contralateral fibers and enters the dermis. The lip inserts into the contralateral human dimple 

at the midline, forming a human column. 

New anatomy of the cleft (changes or deformities which will be restored): 

The origin of the muscle not changed but the direction and the insertion changed in 

variations according to the type of defect: 

A- Unilateral incomplete: direction and insertion of the muscle fibers around the defect 

but almost like normal. 

B- Unilateral complete: direction of the muscle fibers of cleft side upward and medially 

to insert at the ala of the nose, and direction of the muscle fibers of non-cleft side 

upward and laterally to insert at medial base of the columella, these criteria present 

with defect in floor of nostril and gingiva (primary palate), even in the presence of 

skin bridge. 

C- Bilateral incomplete: direction of the muscle fibers like normal but insertion varies as 

some fibers insert like normal in the contralateral fibers and other fibers insert 

around the defect. 

D- Bilateral complete: as double compete unilateral, muscle fibers insert in the ala of 

the nose of ipsilateral and there are no muscle fibers in the prolabium, with protru-

sion of premaxilla. 
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2.2.1.2  Surface (cosmetic) anatomy:  

Here we will talk about skin layer, the upper lip extends from nose above to whit roll 

below and to nasolabial fold laterally, the most characteristic landmarks which depend 

on the symmetry between them are: 

A- Philtrum: present in the central part extend from base of columella above to the 

whit roll below and consists of: 

1- Philtral dimple, in midline as there are no muscle fibers insert in dermis of the 

skin. 

2- Philtral columns, in both lateral side of the dimple formed by insertion of muscle 

fibers to dermis of the skin. 

3- Cupid's bow, is present inferiorly at whit roll and has a characteristic V shape, 

two lateral peaks which are formed by insertion of muscle fibers to dermis and 

inferior point which is formed by muscle fibers of pars marginalis at tubercle of 

the lip.   

B- Whit roll: this is a whit line of demarcation between vermilion and skin, this line is 

very important in the cosmetic appearance as defect one millimeter can make dif-

ference and affect the shape.      

C- Mucosal layer: this the layer that extends from whit roll to lining the inside of the 

lip, the main part is the exposed one which is divided into two parts: 

1- Vermilion: that is the most exposed part (more keratinized and has especial 

squamous epithelium which is dray) in which blood vessels concentrated to 

give it its characteristic appearance as darker and also the nerve endings con-

centrated more to make it more sensitive, so deal with it should be meticulous-

ly. 

 2– Wet mucosa: like the rest of mucosa and less important.   
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New anatomy of the cleft (changes or deformities which will be restored): 

A- Unilateral cleft lip: changes in the ipsilateral only but the other side is normal, and 

these changes varies from mild to major according to the type of the cleft from in-

complete to complete: 

1- Philtral column in the cleft side is lost. 

2- Cupid's bow peak of cleft side is lost. 

3- Whit roll changed completely on the cleft side, as separated to lateral part that 

passes toward the ala of ipsilateral and medial part that passes toward the colu-

mella. 

4- Vermilion changed completely on the cleft side with deficiency in its tissues, as 

separated to lateral part that pass toward the ala of the cleft side and medial 

part that pass toward the columella.  

B- Bilateral cleft lip: all landmarks are changed in both sides completely: 

1- There are neither philtral columns nor Cupid’s bow (no Philtrum). 

2- Vermilion and whit roll are distorted in both sides with deficient tissues. 

3- No vermilion in the central part (prolabium). 
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2.2.2  Anatomy of cleft nose: 

 

Here we will talk about the lower one-third of the nose in relation to the lip and the 

whole nose will be discussed in detail in rhinoplasty. As known in normal anatomy the 

lower third of the nose is formed of the caudal end of the nasal septum and the lower 

lateral cartilage. The caudal end nasal septum should be centrally fixed to the anterior 

nasal spine and with medial crura of both lower lateral cartilage forms the main skele-

ton of the columella. The lower lateral cartilage consists of two crura, medial crus that 

share in creating the columella and tip of the nose, and lateral crus that join the medial 

crus by ninety degrees to form the skeleton of the nostril and ala nasi with symmetricity 

of both sides. 

 

New anatomy of the cleft (changes or deformities which will be restored): 

Because most surgeons believe that these cleft anatomical changes are secondary to 

changes in the cleft lip anatomy, some surgeons have found some patients with cleft 

lip without cleft lip such as in Alton, England in 1948. Professor Kilner's clinic and Boo-

Chai and Tange in 1968 demonstrated the fact that cleft lip anatomy is not a successor 

to cleft lip anatomy, but a new independent anatomy formed during fetal life due to in-

sufficient growth of nasal cartilage and maxilla, These facts also became apparent in a 

study of cases repaired by the LeMesurier technique, reporting that nasal deformities 

persisted even after cleft lip repair. 

Now we will discuss these changes in unilateral and in bilateral: 

1- Unilateral cleft nose anatomy:  

The cleft side is more prominent than the normal non-cleft side, also because the cleft 

nose is part of the cleft syndrome (lips, palate, fossa, maxilla, and nose) and can be 

affected by one of three factors (facial muscles). Imbalance, hypoplastic skeletal base, 

asymmetric skeletal base) severe deformity due to a combination of three factors. 

Therefore, to complete the repair, it is necessary not only to treat these factors, but al-

so to correct the cartilage and bone deformities of the nose 

. 
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D- Tip of the nose is asymmetric, has a tendency for bifidity, displaced backward and 

downward with direction of the lateral crus and finally vestibular dome on cleft side 

is excessively obtuse. 

E- The nasal floor is absent and if present is broader and is displaced downward due 

to maxillary hypoplasia on cleft side. 

f- Nasal bones flattened on the cleft side, and bony pyramid and anterior nasal spine 

deviated to non-cleft side due to skeletal hypoplasia and asymmetry.  

g- hypertrophied inferior turbinate on the cleft side 

2- Bilateral cleft nose anatomy: 

A- Columella is very short. 

B- Buckling of the lateral crura of lower lateral cartilages with displaced of alar base 

laterally. 

C- Septum is not deviated but the growth is disturbed. 

D- Flattened bony vault and lake of nasal projection. 

E- Bifidity of the nasal tip.  

A- The columella is shorter on the cleft side due to shorter or down position of medial 

crus of lower lateral cartilage, also deviated at the base to the non-cleft side by ac-

tion of muscle asymmetry and at the top to the cleft side by down position of lower 

lateral cartilage. 

B- Buckling of the lateral crus of lower lateral cartilage making skin of nostril on cleft 

side like S-shaped fold, lateral crus is longer on the cleft side and is displaced back-

ward and downward, also junction with the upper lateral cartilage is disrupted. 

C- Ala of the nose is flattened on the cleft side and its base is displaced laterally by ac-

tion of muscle asymmetry. 



Practical Tricks In Cleft Lip and Palate  

34 



Practical Tricks In Cleft Lip and Palate  

35 



Practical Tricks In Cleft Lip and Palate  

36 

2.2.3  Anatomy of cleft palate: 

As already mentioned in Embryology, the primary palate forms part of the hard palate (in front 

of the incisional foramen), while the secondary palate forms the rest of the hard and soft pal-

ate. This is why we interpret the anatomy of the upper jaw based on embryology to under-

stand abnormal anatomical changes and how to correct them. 

1- The hard palate: 

It forms the anterior two thirds of the palate which act as a static diaphragm that sepa-

rates the nasal cavity from the oral cavity and is formed of three layers oral layer, bone 

and nasal layer. 

A- Primary palate (in front of incisive foramen) is composed of alveolus (the site for ca-

nine) and premaxilla (the site for incisors). 

So, unilateral defect leads to alveolar defect and alveolus oronasal fistula, and in bilat-

eral defects lead to bilateral fistulae and protrusion of premaxilla to be separated ante-

riorly from the secondary palate.  

B- Secondary palate (bony part behind incisive foramen) is composed of palatine pro-

cesses of the maxilla (anteriorly) and palatine bones (posteriorly), these bones fuse 

in the midline and with the vomer (bony part of nasal septum) to form the main hard 

palate. 

So, defect in this fusion leads to cleft hard palate, and according to fusion to the vomer 

may be unilateral or bilateral. 
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2- The soft palate (velum): 

It forms the posterior one-third of the palate which acts as a dynamic diaphragm that 

separates the nasopharynx from the oropharynx during deglutition and speech by 

the action of palatal muscles and keeps the continuation of the nasopharynx with 

the oropharynx during breath by relaxation of palatal muscles and is formed of three 

layers oral layer, muscles, and nasal layer. 

There are five muscles of the soft palate, levator veli palatini, tensor veli palatini, pala-

toglossus, palatopharyngeus, and musculus uvulae, but the most important muscles 

here are: 

A- Levator veli palatini:  

i- This is a thick rounded muscle arise from petrous temporal bone and cartilage of 

the auditory tube to insert with the contralateral muscle in the midline aponeuro-

sis of soft palate. 

ii- It elevates soft palate during swallowing and speech, and also dilate the eusta-

chian tube. 

iii- In cleft defect, it inserts in the posterior margin of palatine bone. 

B- Tensor veli palatini: 

i- It arises from the scaphoid fossa and from the lateral wall of the cartilage of the 

auditory tube, and at pterygoid hamulus become a tendon that winds around the 

pterygoid hamulus, then pass medially to insert with the contralateral in the apo-

neurosis of soft palate. 

ii- It assists elevation of soft palate during swallowing and speech, make it tense to 

maximize its action and also open the eustachian tube during swallowing and 

speech to equalize air in middle ear and pharynx (prevent hearing defect). 

iii- In cleft defect, it inserts in the posterior margin of palatine bone. 

https://en.wikipedia.org/wiki/Levator_veli_palatini
https://en.wikipedia.org/wiki/Tensor_veli_palatini
https://en.wikipedia.org/wiki/Palatoglossus
https://en.wikipedia.org/wiki/Palatoglossus
https://en.wikipedia.org/wiki/Palatopharyngeus
https://en.wikipedia.org/wiki/Musculus_uvulae
https://en.wikipedia.org/wiki/Auditory_tube
https://en.wikipedia.org/wiki/Auditory_tube
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2.2.4  Blood supply of lip and palate 

Here we will discuss the blood supply of lip and palate to help us in taking viable flaps during 

repair and reconstruction, and so increase the success rates of our operations and also de-

crease the complications of these operations. 

External carotid artery is the main source of blood supply of lip and palate by giving two 

branches facial artery and maxillary artery. 

A- Facial artery: 

It gives two groups of branches cervical group and facial group. 

Cervical group (ascending palatine, tonsillar, glandular and submental branches), the 

specific branch here is ascending palatine. 

* Ascending palatine artery (artery of soft palate):  

Originates near the origin of facial and gives two branches to supply the muscles of 

soft palate and make anastomosis with other arteries. 

Facial group: 

1- Inferior labial artery: arises at angle of the mouth and supply the lower lip. 

2- Superior labial artery: arises at angle of the mouth and supply the lower lip, its 

position is between the orbicularis oris muscle and mucous membrane, it gives 

septal branch to the caudal part of nasal septum and alar branch to the ala of 

nose. 

 3- Lateral nasal branch (angular branch): passes along the lateral side of the nose 

to sup- ply the nose and anastomoses with other nasal branches. 
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B- Maxillary artery:  

it is the larger terminal branch of the external carotid artery, it arises behind the neck of 

the mandible and then passes across the lateral pterygoid muscle to the pterygopala-

tine fossa to be divided into three parts, 1st part (mandibular), 2nd part (pterygoid) and 

3rd part (pterygopalatine). 

 

Here we will discuss one branch of the 3
rd

 part that related to this topic: 

Descending palatine artery: 

This is a branch of 3rd part of the maxillary artery that gives a greater palatine artery which 

passes from the greater palatine foramen and then along the hard palate to the incisive fora-

men by passing between the mucous layer and periosteum (supplying the hard palate), and 

lesser palatine artery(s) that passes from the lesser palatine foramen and then to soft palate 

for supplying it. 
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2.3  Etiology 

In the fact, there is no one knows exactly the causes of cleft lip and palate, but there are 

some factors suggested as causes of this deformity, knowing these factors may help us in the 

prevention of this anomaly from the start or even in decreasing the percentage of incidence 

and these factors are divided to genetic and environmental factors. 

Very rare to find a Single Mendelian disorder associated with cleft deformity, so there is no 

specific genetic factor that causes this anomaly, but there are genetic factors that interact to 

affect the development of lip and palate, by making disorientation of lip and palate genesis 

during embryology and failure of fusion of primary palate, secondary palate and maxillary 

prominences, such as Dlx gene, Sonic hedgehog gene, TGF-alpha variant, TGF-beta-3 gene 

and IRF 6.   

Also, there are environmental factors that have the same effect as genetic factors on the lip 

and palate formation when the pregnant expose to such as; drugs (diazepam, retinoic acid, 

steroids, sodium valproate, methotrexate, dioxin, and phenytoin), smoking, rubella infection 

during pregnancy, diabetic mother, X-ray exposure and alcohol intake. 

 

N.B. 

Some researchers find that folic acid and vitamin B6 intake during pregnancy may reduce the 

incidence of cleft lip and palate. 
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2.4  Classification 

We classify cleft lip and palate to evaluate the type of deformity and the plane of manage-

ment, so classification simply makes us determine the degree of the defect and the tech-

nique that will be used for management. There are many classifications but the famous are 

four classifications: 

A- Davis and Ritchie classification, divides the clefts according to the alveolus into two 

groups clefts anterior to the alveolus and clefts posterior to the alveolus. 

B- Veau classification 1931, divides the clefts according to the degree of deformity from 

simple to advanced 

Group I: cleft soft palate only 

Group II: cleft hard and soft palate 

Group III: cleft soft, hard, alveolus and lip (complete) 

Group IV: bilateral complete 

C- Kernahan, and Stark's symbolic classification, divides the clefts according to the anato-

my taking the incisive foramen as a landmark central point of the meeting of the three limbs 

of the Y-shaped classification 

Anterior to incisive foramen represented by two limps each for lip, alveolus, and Palate be-

tween the alveolus and the incisive foramen, and enumerated as right limb (1, 2, and 3) and 

left limb (4, 5, and 6) to evaluate unilateral or bilateral (1, 4 for lip, 2, 5 for alveolus and 3, 6 

for Palate between the alveolus and the incisive foramen) 

Posterior to incisive foramen represented by one limb as (7, 8 for hard palate and 9 for soft 

palate) 

D- International Confederation of Plastic and Reconstructive Surgery classification, divides 

the clefts according to the embryology 

Group I: cleft primary palate (lip and alveolus) 

Group II: cleft secondary palate (hard and soft palate) 

Group III: a combination of primary and secondary 
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 As anatomical classification is the most one that helps us to evaluate the case and decide 

the ideal plane for management so Millard made a modification to this classification by adding 

a nasal floor cleft to the two limbs anterior to the incisive foramen to become the right limb (1, 

2, 3 and 4), left limb (5, 6, 7 and 8) and lower limb (9, 10 and 11), which is called Millard's 

modification of Kenahan's classification. 

Also, we think that the anatomical classification is the ideal one for a good evaluation of the 

cleft case and for planning the ideal technique for the case but we found that Millard's modifi-

cation of Kenahan's classification missed mentioning the relations between palatine process-

es and bones to the vomer in cleft palate if unilateral or bilateral, as this helps us how to re-

pair the defect and how to select the technique of dissection, so we modify this classification 

by changing the landmark point of meeting of the three limbs of Y from incisive foramen to the 

point at the posterior end of the vomer (the central point at the connection between hard and 

soft palate) so right limb becomes (1, 2, 3, 4 and 5), left limb become (6, 7, 8, 9 and 10) and 

lower limb become (11) 

So classification become expressed by (1, 6 for nasal floor, 2, 7 for lip, 3, 8 for alveolus, 4, 9 

for palate between alveolus and incisive foramen, 5, 10 for hard palate behind incisive fora-

men, and 11 for soft palate) 
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The double-Y numbered classification by Noordhoff at 1990 
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2.5  Problems 

As cleft lip and palate have adverse effects on some mechanisms in the head and 

neck these effects are called problems, these problems will be discussed here in 

detail to understand how these problems occurred and who is responsible for the 

management, and then we can know the members of the team of management of 

cleft lip and palate. 

A- Airway problems: 

As airway maintenance and breathing are primary concerns of the neonates, cleft lip 

and palate rarely affect them except in: 

1- Association of other problems like the Pierre-Robin Sequence (mandibular hypo-

plasia, glossoptosis, and midline cleft of the secondary palate) in which the airway 

is mainly interrupted. 

2- Breathing difficulties due to recurrent chest infection because of recurrent aspiration. 

 

     

B- Feeding problems: 

Feeding is one of the primary concerns of neonates, so to fulfill their nutritional require-

ments, the neonates should be able to form a vacuum inside their mouth (negative 

pressure) to let the milk be drawn from the breast (in breastfeeding) or from the bot-

tle during bottle feeding. 

 

This vacuum can be occurred by two mechanisms: 

1- Sealing of the lips around the nipple or teat. 

2- Prevent communication between oral and nasal cavities by the hard palate anteriorly 

and by the movement of the soft palate to close the nasopharynx posteriorly. 

 

In cleft lip and palate these two mechanisms or one of them are interrupted lead to 

feeding problem, when we study the mechanisms of feeding problem we find some 

problems due to feeding problem such as: 

1- Swallowing air: 

 Due to lake of sealing of lips around the nipple or teat, the baby swallows a lot of air 

during feeding which leads to false fullness of the stomach and also severe ab-

dominal colic.  
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2- Nasal regurgitation and choking: 

 The baby takes rhythmic breaths during feeding like any other baby but due to cleft 

palate milk comes inside the nose and when the baby takes breath milk enters with air 

inside the larynx making choking and recurrent respiratory infection.  

3- Fatigue of baby: 

 Baby takes a long time per feed to get enough amount of milk due to lake of creating a 

vacuum, also repeated choking and abdominal colic make the baby very exhausted 

and fatigued in which we can see this baby go to deep sleep in spite of hunger.    

4- Failure to gain weight: 

 Due to inadequate milk intake, especially during the neonatal period, but in rare cases 

failure to thrive and need tube feeding.    

5- Stress and anxiety of mother: 

 All feeding problems mentioned previously lead to stress and anxiety for the mother 

and also lead to poor bonding between the mother and her baby.  

 

 

C- Hearing problems: 

The hearing process depends on three parts, the external ear (gather the sound waves to 

the eardrum), the middle ear (conduct these waves to the inner ear), and the inner ear 

(interpret these waves to known clear sounds by nerve cells).  

Our concern here is middle ear, which consists of ear drum (tympanic membrane), bone 

ossicles and eustachian tube, any problem in one of these structures leads to conduc-

tive deafness, as middle ear is closed chamber, the lining cells absorb air from inside 

this chamber and secret mucinous secretions, this will create a negative pressure 

(vacuum) inside he middle ear which leads to retraction of ear drum and prevent con-

duction of sound waves, also accumulation of secretions interfere with vibratory action 

of ossicles and prevent conduction of sound waves, here the importance of presence 

of eustachian tube is magnified as a tubal structure connect middle ear with nasophar-

ynx to replace the absorbed air in middle ear by fresh air (from nasopharynx to middle 

ear) and drain secretions of middle ear lining (from middle ear to nasopharynx), this 

occur by periodic opening of this tube by actions of palatal muscles (levator and tensor 

muscles) during swallowing or yawning, his opening occurs almost a fraction of sec-

ond every three minutes, this mechanism not occurs in cleft palate (abnormal muscles 

action) in about 95% of cases and this leads to secretory otitis media and conductive 

deafness.  
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   D- Speech problems: 

Speech is a science by which people can communicate and understand each other, 

this science's nature changed from one area to another according to the lan-

guage and the psychology of the language (psycholinguistics). 

Speech science begins in one person by hearing sounds (letters and words) then 

records these sounds to be recalled during speech production and ends in an-

other person by speech perception (can hear, interpret and understand these 

sounds), so the first person should have a good hearing system and a good 

speech production to make the other person understands him. 

Our concern here is speech production which consists of four phases: 

1- Respiration: by airflow during expiration. 

2- Phonation: the modification of the airflow to the beginning of sound (not well-

formed) at the larynx and vocal cords. 

3- Resonation: the modification of the nature of sounds by nasal, oral, and pharyn-

geal cavities, to create formants, as each phoneme has a distinct pattern of for-

mants. 

4- Articulation:  is the final modification of sounds to letters and these letters form 

words and sentences, organs that form articulation are lips, teeth, alveolus, 

tongue, hard palate, soft palate (velum), and glottis these organs are called ar-

ticulators, each articulator forms some letters and articulator's interactions forms 

the other letters: 

Lips: p, b or m 

Teeth: f or v by the lower lip and upper teeth 

Alveolar ridge: t, d, n or l by contact with the tip of the tongue and s or z by contact 

with the tongue blade 

Postalveolar: r by contact with tongue tip and sh, ch, zh or j by contact with the 

tongue blade 

Hard palate: y by contact with the middle of the tongue  

Soft palate: k, g, or ng by contact with the back of the tongue  

Labiovelar: w by contact of the soft palate with tongue back and lips come close to 

each other  

Glottis: h  

In the Arabic language, there are some letters that have different articulations and  
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formats: 

Ghunnah: is not a letter but a characteristic of letters mim and noon by allowing 

sounds of letters pass from the nose 

Letter qaf: as the back of the tongue touches the posterior part of the soft palate 

(not the anterior part like in letter kaf) 

Letter jeem: as the middle of the tongue touches the hard palate 

Letter daad: as the left side of the tongue touches the left upper teeth 

Letter tua: as the tongue blade touches the alveolar ridge 

So, in cleft lip and palate we find that speech problem are a very important entity to dis-

cuss because to make other persons understand the cleft person (speech perception) 

the speech should be produced correctly and this is not present: 

1- If there is a hearing problem the speech will be delayed or lost  

2- Abnormal nasal resonance (hypernasality): due to velopharyngeal valve dysfunction 

(palatopharyngeal insufficiency) and escape of air to the nasal cavity during speech 

3- Abnormal articulation: this affects some letters according to the site, size, and position 

of the cleft, and changes the phonemes of these letters 

According to these speech problems, the onset of speech and the development of speech 

sounds may delay until the age of 24 months in cleft babes 

E- Dental problems: 

Development of teeth begins with the formation of tooth germs within the maxilla and 

mandible then calcification occurs and finally the formation of crown and root, the 

root is one-third of the tooth. Teeth eruption is an important process as the crown of 

the tooth emerges through the gingiva to become inside the mouth to help in the 

eating mechanism 

 We have two types of teeth primary and permanent teeth: 

1- Primary teeth (baby teeth or temporary teeth): 

 Babies are born with most of their teeth already formed within their gums, and 

eruption of these teeth begins by the age of six months and ends by the age of 

three years to become 20 primary teeth, delay of the eruption of primary teeth is 

normal till age of 15 months but by the age of 18 months become abnormal, after 

that these teeth begin to fall as they are temporary teeth and the permanent teeth 

eruption begins, up till now the mechanism of eruption is not clear. 

2- Permanent teeth:  

 Eruption of permanent teeth begins by the age of 6 years and ends by the age of 

21 years forming 32 permanent teeth, most children have 28 of their permanent 

teeth by age 13 years.  
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As the cleft deformity in the place where teeth eruption will occur, dental problems affect 

the teeth in the number, size, shape, and position of both primary teeth and permanent 

teeth, the common problems are: 

1- Congenital missing teeth (teeth agenesis, hypodontia, or anodontia): is the failure of 

these teeth to develop 

2- Ectopic teeth: is an ectopic eruption of the teeth outside the normal course 

3- Impaction: is the failure of teeth to emerge through the gum or emerge partially 

4- supernumerary teeth (hyperdontia): is a condition in which additional teeth erupt over 

the regular number of teeth, this may occur in any area of the dental arch 

5- Microdontia: is a condition in which one or more teeth appear smaller than normal 

6- Transposition of maxillary canines and premolar teeth 

7- Delayed dental development 

8- Crown and root malformation  

9- Multiple decayed teeth: are a breakdown of teeth 

But the three dental problems in cleft lip and palate are missing maxillary lateral incisors, 

supernumerary teeth, and missing lower incisors 

F- Facial growth problems: 

 Facial growth is a complex process as it follows multiple meticulous mechanisms to 

keep on the symmetricity and also the specific mathematical ratios between the facial 

organs such as eyes, lips, nose, and ears, facial growth mechanisms are affected by 

breathing and tongue function.  

 Cleft lip and palate affect these mechanisms and affect the normal ratios leading to 

characteristic changes in the shape of the face in these patients, especially in the mid-

face, this characteristic shape may be present to some degree even with surgical re-

pair of the cleft, so that cleft lip and palate needs many specialties to interact and treat 

it to achieve simulation of the normal growth, this interaction should occur early as 

soon as possible because of 60% of facial growth is completed by age of 4 years, 80% 

of facial growth is completed by age of 6 years and 90% of facial growth is completed 

by age of 12 years, these facial growth problems affect the patient functionally (as mal-

occlusion) and cosmetically (looks different from others).  
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Psychological problems are important issues related to children with cleft lip and palate, 

and their parents, but up till now the psychological factors that affect them remain a 

major challenge for researchers. 

Family psychological problems begin after knowing even during pregnancy, these prob-

lems are depression and stress which affect all family members, especially the mother. 

Patients' psychological problems are emotional and social; these problems may begin at 

birth as babes can feel emotions of the others from their expressions, and then be-

come obvious by age of 5 years as stress, depression, education problems, communi-

cation problems, and also satisfaction problems after surgery. 
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2.6  Diagnosis 

Diagnosis of cleft lip and palate is so easy by inspection and does not need experience 

or skills to get a diagnosis the cleft, but here we will focus on some items that can 

help us in the management of the affected baby better:   

2.6.1  Time of diagnosis: 

 

Previously diagnosis did postnatally and both doctor and parents suddenly face a born 

baby with a cleft anomaly, then doctor tried to deal with this case (airway and 

breathing) according to the facilities present at the site of delivery, and also tried 

hardly and randomly to discuss the case to the parents who tried too to understand 

the nature of the problem and prepared themselves how to deal with their baby 

without hurting him, all these events were done haphazardly without any planning 

which leaves many psychological troubles to all members of this family. 

But since the year of 1981 when the diagnosis of cleft lip and palate was done by ultra-

sound during pregnancy was documented, so since this time many types of re-

search were done for the diagnosis of cleft fetuses during pregnancy, then by three 

dimensions and four dimensions ultrasound, the prenatal diagnosis become more 

accurate and usually done at the mid-pregnancy. 

Prenatal diagnosis is usually done by ultrasound except in cases of the isolated cleft 

palate which need an MRI to diagnose them so MRI did in cases of family history of 

cleft cases and presence of risk factors, prenatal diagnosis has many advantages 

and also some disadvantages: 

 

Prenatal diagnosis advantages: 

1- Psychological preparation of the parents 

2- Prenatal education of parents about management of the case and how many stages 

of operations are needed to achieve the final results 

3- Prenatal training of parents on how to deal with their cleft baby to avoid problems of 

cleft lip and palate, and decrease the morbidity of the case 

4- Prepare site of delivery equipped for such cases 

5- Fetal surgery of cleft lip and palate is still under trials 

 

Prenatal diagnosis advantages: 

 1– Maternal anxiety and emotional disturbance after prenatal diagnosis 

 2- The mother may try to terminate the pregnancy 
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2.6.2  Types of cleft lip and palate: 

 

 This diagnostic point is very important to help us plan management and select the ap-

propriate technique for the case. According to the previous classification, the types of 

cleft lip are unilateral or bilateral and complete or incomplete, and the types of cleft pal-

ate are also unilateral or bilateral and complete or incomplete, and finally cleft soft pal-

ate 

2.6.3  Subclinical types of cleft lip and palate: 

 

In this item, we will talk about subclinical types which always are missed and diag-

nosed later after many problems occurred, but if these types are in our mind and 

at our opportunity we can diagnose them earlier and repair them before doing 

problems, so we should take in mind that the cleft may be occurred at the mus-

cle level only as a deformity in the insertion of muscles while the lining is nearly 

normal such as skin or mucosa and in these types, the functions are greatly af-

fected while appear likely normal these types are: 

1- Microform cleft lip: 

There is a defect in the insertion of orbicularis oris muscle like the classic cleft lip 

but the covered skin looks like a scar along the length of the lip up to the nostril 

and a little dent at the covered dry red mucosa called the vermilion, we can di-

agnose it from:  

These features mentioned above 

Dripping of saliva, milk, and water because of deficient sealing of lips 

Speech problems later on   

2- Submucous cleft palate:  

There is a defect in the insertion of palatal muscles (levator palatini and tensor 

palatini) in the midline but the mucosal lining looks normal, we can diagnose it 

from:  

Notch at the back of the hard palate                                                    Bifid uvula 

Transparent soft palate as light in the nose can be seen through the palate from the 

mouth 

Velopharyngeal insufficiency which can be identified later by feeding and speech 

problems 
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2.6.4   Associated anomalies: 

 

The diagnosis of cleft lip and palate-related abnormalities is important because 

it helps us plan the management of affected cases and assess the risk of the 

problems involved. These exceptions can be divided into: 

A- Non-syndromic: 

The most common is the Pierre Robin sequence, which presents with mi-

crognathia, drooping tongue, and airway obstruction 

B- Syndrome : 

The most common syndromes are: 

1- Stickler syndrome (Pierre Robin and eye/hearing/joint deformities) 

2- Velocardiofacial (Shprintzen) syndrome (facial, cardiovascular, immune 

and developmental abnormalities) 

3- Treacher Collins syndrome (ptosis, micrognathia, ear dysplasia, and deaf-

ness), but normal intellectual development 

4- Oral-Facial-Digital Syndrome, Type I (Frenal Hyperplasia, Cleft Tongue 

and Finger Abnormalities) in Affected Females (X-like) 



Practical Tricks In Cleft Lip and Palate  

54 

References 
 

1. Abubaker A. O. and Benson K. J., Oral and Maxillofacial Surgery Secrets, Mosby Else-

vier, 2nd edition, 2007. 

2. Akita S, Hirano A. Surgical modifications for microform cleft lip repairs. J Craniofacial 

Surg. 2005; 16:1106–10. 

3. Al Omari, F., & Al-Omari, I.K. Cleft lip and palate in Jordan: Birth prevalence rate. Cleft 

Palate-Craniofacial Journal, 2004, 41(6), 609-612. 

4. Briggs RM. Vitamin supplementation as a possible factor in the incidence of cleft lip/palate 

deformities in humans. Clinical Plastic Surg. 1976; 3:647–52. 

5. Calzolari E, Pierini A, Astolfi G, Bianchi F, Neville AJ, Rivieri F. Associated anomalies in 

multi-malformed infants with cleft lip and palate: an epidemiologic study of nearly 6 million 

births in 23 EUROCAT registries. American J Med Genet A. 2007; 143:528–537. 

6. Chung CS, Kau MC. Racial differences in cephalometric measurements and incidence of 

cleft lip with or without cleft palate. J Craniofacial Genet Dev. Biol. 1985; 5:341–349. 

7. Cooper ME, Ratay JS, Marazita ML. Asian oral-facial cleft birth prevalence. Cleft Palate 

Craniofacial J. 2006; 43:580–589. 

8. Cooper ME, Stone RA, Liu YE, Hu DN, Melnick M, Marazita ML. Descriptive epidemiology 

of nonsyndromic cleft lip with or without cleft palate in Shanghai, China, from 1980 to 

1989. Cleft Palate Craniofacial J. 2000; 37:274–80. 

9. Eman Allam, L Jack Windsor and Cynthia Stone. Cleft Lip and Palate: Etiology, Epidemi-

ology, Preventive and Intervention Strategies. Allam and Stone, Anatomic Physiology 

2014, 4:3 

10. Fara M. The musculature of cleft lip and palate. McCarthy JG, ed. Plastic Surgery. Phila-

delphia, Pa: WB Saunders Co; 1990. Vol 4. 2598-626.  

11. Ferguson MW. Palate development. Develop. 1988; 103:41–60. 

12. Gosain AK, Conley SF, Marks S, Larson DL. Submucous cleft palate: Diagnostic methods 

and outcomes of surgical treatment. Plastic Reconstructive Surg. 1996; 97:1497–509.  

13. Hagberg C, Larson O, and Milerad J. Incidence of cleft lip and palate and risks of addition-

al malformations. Cleft Palate Craniofacial J. 1998 Jan; 35(1):40-5. 

14. Hunt O, Burden D, Hepper P, Johnston C. The psychosocial effects of cleft lip and palate: 

a systematic review. Europian J Orthodontic 2005, 27: 274-285. 

15. Jiang R, Bush JO, Lidral AC. Development of the upper lip: Morphogenetic and molecular 

mechanisms. Dev. Dyn. 2006; 235:1152–66. 

16. Kernahan DA. The striped Y--a symbolic classification for cleft lip and palate. Plastic Re-

constructive Surg. 1971 May. 47(5):469-70. 

17. Kerrigan JJ, Mansell JP, Sengupta A, Brown N, Sandy JR. Palatogenesis and potential 

mechanisms for clefting. J R Coll Surg Edinb. 2000; 45:351–8. 

https://www.ncbi.nlm.nih.gov/pubmed/9482222


Practical Tricks In Cleft Lip and Palate  

55 

18. Khosla RK, Mabry K, Castiglione CL. Clinical outcomes of the Furlow Z-plasty for primary 

cleft palate repair. Cleft Palate Craniofacial J. 2008 Sep. 45(5):501-10. 

19. Kjaer I. Human prenatal palatal shelf elevation related to craniofacial skeletal maturation. 

European J Orthodontic. 1992; 14:26–30. 

20. L. Beckman and N. Myrberg, “The incidence of cleft lip and palate in Northern Sweden,” 

Human Heredity, vol. 22, no. 5, pp. 417–422, 1972. 

21. Leclerc JE, Godbout A, Gauthier IA, Lacour S, Abel K, McConnell EM. We can predict 

post palatoplasty velopharyngeal insufficiency in cleft palate patients. Laryngoscope. 

2013 May 20.  

22. Lee ST. New treatment and research strategies for the improvement of care of cleft lip 

and palate patients in the new millennium. Ann Acad Med Singapore 1999, 28: 760-767. 

23. Leslie EJ, Marazita ML. Genetics of cleft lip and cleft palate. American J Med Genet C 

Semin Med Genet 2013, 163C: 246-258. 

24. Marazita ML, Mooney MP. Current concepts in the embryology and genetics of cleft lip 

and cleft palate. Clinical Plastic Surg 2004, 31: 125-140. 

25. Marazita ML. Subclinical features in non-syndromic cleft lip with or without cleft palate (cl/

p): Review of the evidence that subepithelial orbicularis oris muscle defects are part of an 

expanded phenotype for cl/p. Orthodontic Craniofacial Res. 2007; 10:82–7. 

26. Martinez-Alvarez C, Blanco MJ, Perez R, Rabadan MA, Aparicio M, Resel E, et al. Snail 

family members and cell survival in physiological and pathological cleft palates. Dev Biol. 

2004; 265:207–18. 

27. McLeod, N.M.H., Arana-Urioste, M.L., & Saeed, N.R. Birth prevalence of cleft lip and pal-

ate in Sucre, Bolivia. Cleft Palate-Craniofacial Journal, 2004, 41(2), 195-198. 

28. Mossey P, Little J. Addressing the challenges of cleft lip and palate research in India. Indi-

an J Plastic Surg. 2009; 42:9–18. 

29. Murray JC, Daack-Hirsch S, Buetow KH, Munger R, Espina L, Paglinawan N, et al. Clini-

cal and epidemiological studies of cleft lip and palate in the Philippines. Cleft Palate Cra-

niofacial J. 1997; 34:7–10. 

30. Murray JC. Gene/environment causes of cleft lip and/or palate. [review] [122 refs] Clinical 

Genetics. 2002; 61:248–56. 

31. Murthy J. Management of cleft lip and palate in adults. Indian J Plastic Surg 2009, 42: 

S116-S122. 

32. National Birth Defects Prevention Network (NBDPN). Special issue: congenital malfor-

mations surveillance report, part II, State Birth Defects Surveillance Program Directory. 

Birth Defects Res A Clin Mol Teratol. 2007; 79:815–873. 

33. Neiswanger K, Weinberg SM, Rogers CR, Brandon CA, Cooper ME, Bardi KM, et al. Or-

bicularis oris muscle defects as an expanded phenotypic feature in nonsyndromic cleft lip 

with or without cleft palate. Am J Med Genet A. 2007;143:1143–9. 

34. Kriens, “LAHSAL—a concise documentation system for cleft lip, alveolus and palate diag-

noses,” in What Is Cleft Lip and Palate? A MultidIsciplinary Update, Thieme, Stuttgart, 

Germany, 1989. 



Practical Tricks In Cleft Lip and Palate  

56 

35. Okano J, Suzuki S, Shiota K. Regional heterogeneity in the developing palate: Morpholog-

ical and molecular evidence for normal and abnormal palatogenesis. Congenital Anoma-

lies (Kyoto) 2006; 46:49–54. 

36. Oosterkamp BC, Dijkstra PU, Remmelink HJ, van Oort RP, Goorhuis- Brouwer SM, et al. 

Satisfaction with treatment outcome in bilateral cleft lip and palate patients. Int J Oral 

Maxillofacial Surg 2007, 36: 890-895. 

37. Peterson-Falzone, S.J., Hardin-Jones, M.A., & Karnell, M.P. Cleft palate speech. (3rd edi-

tion). St. Louis: Mosby, Inc. 2001 

38. Ray JG, Meier C, Vermeulen MJ, Wyatt PR, Cole DE. Association between folic acid food 

fortification and congenital orofacial clefts. J Pediatric. 2003; 143:805–807. 

39. Riley M, Phyland S, Halliday J. Validation of the Victorian Birth Defects Register. J Pediat-

ric Child Health. 2004; 40:544–548. 

40. Sinko K, Jagsch R, Prechtl V, Watzinger F, Hollmann K, et al. Evaluation of esthetic, func-

tional, and quality-of-life outcome in adult cleft lip and palate patients. Cleft Palate Cranio-

facial J 2005, 42: 355-361. 

41. Sinno H, Tahiri Y, Thibaudeau S, Izadpanah A, Christodoulou G, et al. Cleft lip and palate: 

an objective measure outcome study. Plastic Reconstructive Surg 130: 408-414. 

42. Smith A. W., Khoo A. K. M., and Jackson I. T., “A modification of the Kernahan 'Y' classifi-

cation in cleft lip and palate deformities,” Plastic and Reconstructive Surgery, vol. 102, no. 

6, pp. 1842–1847, 1998. 

43. Sperber G. Craniofacial development. Hamilton and London: BC Decker Inc.; 2001.  

44. Srinivas Gosla Reddy, Rajgopal R. Reddy, Ewald M. Bronkhorst, Rajendra Prasad, Anke 

M. Ettema, Hermann F. Sailer, and Stefaan J. Bergé. Incidence of cleft Lip and palate in 

the state of Andhra Pradesh, South India. Indian J Plastic Surg. 2010 Jul-Dec; 43(2): 184–

189.  

45. Suleiman, A.M., Hamzah, S.T., Abusalab, M.A., & Samaan, K.T. Prevalence of cleft lip 

and palate in a hospital-based population in Sudan. International Journal of Pediatric Den-

tistry, 2005, 15, 185-189. 

46. Sweeney L. Basic concepts in embryology: A student's survival guide. McGraw-Hill Pro-

fessional; 1998. p. 443. 

47. T. Gregg, D. Boyd, and A. Richardson, “The incidence of cleft lip and palate in Northern 

Ireland from 1980–1990,” British Journal of Orthodontics, vol. 21, no. 4, pp. 387–392, 

1994. 

48. Weinberg SM, Neiswanger K, Martin RA, Mooney MP, Kane AA, Wenger SL, et al. The 

Pittsburgh oral-facial cleft study: Expanding the cleft phenotype. Background and justifica-

tion. Cleft Palate Craniofacial J. 2006; 43:7–20. 

49. Wenli Yu, Maria Serrano, Symone San Miguel, L. Bruno Ruest, and Kathy K.H. Svoboda. 

Cleft lip and palate genetics and application in early embryological development. Indian J 

Plastic Surg. 2009 Oct; 42(Suppl): S35–S50.  

https://www.ncbi.nlm.nih.gov/pubmed/?term=Reddy%20SG%5BAuthor%5D&cauthor=true&cauthor_uid=21217978
https://www.ncbi.nlm.nih.gov/pubmed/?term=Reddy%20RR%5BAuthor%5D&cauthor=true&cauthor_uid=21217978
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bronkhorst%20EM%5BAuthor%5D&cauthor=true&cauthor_uid=21217978
https://www.ncbi.nlm.nih.gov/pubmed/?term=Prasad%20R%5BAuthor%5D&cauthor=true&cauthor_uid=21217978
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ettema%20AM%5BAuthor%5D&cauthor=true&cauthor_uid=21217978
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ettema%20AM%5BAuthor%5D&cauthor=true&cauthor_uid=21217978
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sailer%20HF%5BAuthor%5D&cauthor=true&cauthor_uid=21217978
https://www.ncbi.nlm.nih.gov/pubmed/?term=Berg%26%23x000e9%3B%20SJ%5BAuthor%5D&cauthor=true&cauthor_uid=21217978
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3010780/
https://www.ncbi.nlm.nih.gov/pubmed/?term=Yu%20W%5BAuthor%5D&cauthor=true&cauthor_uid=19884679
https://www.ncbi.nlm.nih.gov/pubmed/?term=Serrano%20M%5BAuthor%5D&cauthor=true&cauthor_uid=19884679
https://www.ncbi.nlm.nih.gov/pubmed/?term=Miguel%20SS%5BAuthor%5D&cauthor=true&cauthor_uid=19884679
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ruest%20LB%5BAuthor%5D&cauthor=true&cauthor_uid=19884679
https://www.ncbi.nlm.nih.gov/pubmed/?term=Svoboda%20KK%5BAuthor%5D&cauthor=true&cauthor_uid=19884679
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2825058/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2825058/


Practical Tricks In Cleft Lip and Palate  

57 

50. Womersley J, Stone DH. Epidemiology of facial clefts. Arch Dis Child. 1987; 62:717–20. 

51. Wong FK, Hagg U. An update on the etiology of orofacial clefts. Hong Kong Med J. 2004; 

10:331–6. 

52. World Health Organization (WHO). Addressing the Global Challenges of Craniofacial 

Anomalies: A Report of a WHO Meeting on International Research on Craniofacial Anom-

alies. Geneva: WHO; 2006. 

53. World Health Organization (WHO). Global Strategies to Reduce the Health-Care Burden 

of Craniofacial Anomalies. Geneva: WHO; 2002. 

54. Yang Y, Li Y, Wu Y, Gu Y, Yin H, Long H, et al. Velopharyngeal function of patients with 

cleft palate after primary palatoplasty: relevance of sex, age, and cleft type. J Craniofacial 

Surg. 2013 May. 24(3):923-8. 



Practical Tricks In Cleft Lip and Palate  

58 

CHAPTER 3 

MANAGEMENT 

OF CLEFT LIP 
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Here we reach the target point at which we coordinate with each other to resolve this problem 

and make a normal life pattern for this baby and his parents, from all data discussed before 

we find that each item is a step that helps us in the final step, so first, we will discuss the im-

portant role of each step in the final step (management) and how we can use it to get a better 

result and help many families, and then we will discuss the management in details. 

Incidence is a good step that tells us that this anomaly is a common one and affects many 

families so we understand that we deal with an anomaly affecting a wide category of people 

and so we do the best of our effort to help these people. 

Etiology is a good step that helps us in the prevention of this anomaly we can, it gives us an 

idea about the causes and risk factors that may lead to this anomaly and if we can prevent 

them we can help many families to get a normal baby. 

Embryology and anatomy are good steps that help us to understand the nature of this anoma-

ly and create surgical techniques to realign the cleft parts in a normal pattern and get a better 

result postoperative. 

Classification is a good step in the determination of the type and degree of the cleft we deal 

with, and then we can choose the ideal technique proper for the case and which will give us 

the best result. 

Problems of cleft lip and palate give us an idea about the affected systems and specialties we 

need to create a team for management of cleft lip and palate, each member of this team has 

an important role in the treatment of one of these problems, so with this our team we will get a 

satisfying result for the child and his family. 

Lastly, diagnosis is a very important step, in this step we collect all the previous data to evalu-

ate our case and then we decide when, where, and how to start the management, to manage 

the case with satisfactory results to the patient and his family there are some goals should be 

achieved these goals are: 

 

 

      Nasal airway patency and normal breathing 

Standardized aesthetic appearance of lips and nose 

Intact hard and soft palate 

normal speech, language and hearing 

Class I bite with normal chewing function 

good dental and periodontal health 

normal psychosocial development 
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So, to achieve these goals many members of different specialties should cooperate as 

a team called the cleft lip and palate team. 

 

 

Cleft lip and palate team: 

 

As it is a complex anomaly that has many problems that need coordination of different 

specialties, so we should know all members of this team and their role in manage-

ment, also when and where he will begin his intervention: 

 

Coordinator:  

The team coordinator manages the team member's activities and regulates the coordi-

nation between them, also regulates the program of each member to make the co-

ordination go smoothly. 

 

Clinical Geneticist: 

He is responsible for genetic counseling and analysis of genetic factors as a trial for 

prophylaxis of the family from getting another affected baby, and also helps parents 

and adult patients to understand the chances of having more children with this con-

dition.  

 

Cleft surgeon: 

He is responsible for doing operations to correct the cleft; he is one of the following 

plastic pediatric surgeons, maxillofacial pediatric surgeons or craniofacial pediatric 

surgeon 

 

Audiologist: 

He is responsible for doing hearing tests and preparing hearing aids for the cleft child 

 

Neonatologist: 

He is responsible for monitoring proper feeding and weight gain in the first critical 

weeks of life.  

 

Pediatrician: 

He is responsible for providing care for children with developmental needs. 
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Cleft nurse: 

She is responsible for caring for children and families affected by cleft lip and palate, she 

helps with feeding problems, and also she provides ongoing supervision of the child’s health 

by education and training of mother to overcome these problems. 

Otolaryngologist: 

ENT specialist is responsible for resolving hearing problems through medical treatment or by 

operations 

Speech-Language Pathologist: 

He is responsible for the assessment and treatment of communication difficulties; he helps 

the cleft child with pronunciation, language, and nasal-sounding speech. 

Psychologist: 

He is responsible for resolving the psychological problems of the cleft child or his family 

Social Worker: 

He is a health professional who provides support and counseling to help parents, children, 

and other family members cope with concerns related to cleft lip and palate.  

Pediatric Dentist: 

He is responsible for resolving dental problems, and also may intervene from the first day of 

life to help the cleft surgeon in the modulation of the defect and preparing the baby for opera-

tion 

Prosthodontist: 

Who makes dental appliances  

Orthodontist: 

Who is concerned with the correction of misalignment of the teeth and jaws?  

N.B. 

In our country, this team as a team is not present but each one work alone, and the concept 

of our patients is directed only toward the surgeon, even some doctors refer the patient to the 

pediatric surgeon, so as a pediatric surgeon you should know all the members above and 

their roles in the management, also when to refer to each one of them, so you will act as a 

surgeon and coordinator in the same time.   
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Prenatal management: 
 

We begin prenatal management just after the prenatal diagnosis, as after prenatal diag-

nosis we find negative things as a problem which we should resolve and positive 

things as a time before delivery to prepare the parents to cope with the coming baby. 

We consult a psychologist for management of maternal anxiety and depression after 

knowing the diagnosis, and also for psychological preparation of the parents to cope 

with the new condition 

We should educate the parents on how to care for their baby and also train the mother 

on how to feed her baby without hurting him to make him gain weight, also we should 

tell the parents about the plan of management, how many stages we will do, when 

we will do each stage and why? 

Fetal surgery option is present as doing cleft repair of the fetus then return him intrauter-

ine again then delivery at 38th gestational week by caesarian section, the baby is de-

livered normally with no scar, this is a very fantastic result that eliminates all postna-

tal problems mentioned previously but up till now little researches did (as of January 

2002, "in utero" correction had been attempted only once in Mexico, and the child 

delivered prematurely and died at two months of life) and need more researches to 

an appointment this technique and if it is safe for mother and baby or not 

Finally, we chose a hospital equipped for such cases to deal with the baby properly just 

after delivery without wasting time which may be a critical time in the life of this baby 

Postnatal management: 
 

Just after delivery of a baby with cleft lip and palate our concerns are oriented toward the 

baby, the primary concerns are airway, breathing, and feeding that keep on the life of 

the baby, then we progress to correct all problems but there are some factors that limit 

and regulate our progress such as fitness of the baby for complete correction and 

growth centers of craniomaxillofacial which may be affected negatively by the correc-

tion, so our correcting progress should be gradual according to the optimal age for 

these factors, what is called steps of management from the time of birth till the adult-

hood, here we will discuss these steps in details 

. 
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3.1  First Step of Management (At Birth) 

At birth, our concerns are directed toward the baby and his parents at the same 
time, for the parents if prenatal management we confirm these instructions 
again but if prenatal management is not done we start postnatal manage-
ment of the parents by our team's members pediatrician, pediatric surgeon, 
cleft nurse, and psychologist, for the neonate the primary concerns are air-
way, breathing, and feeding. 

 
3.1.1  Airway and breathing management: 
 
1- Airway obstruction is one of the most common life-threatening conditions in 

neonates, the majority of cleft lip and palate cases have no airway problems, 
but some cases have airway problems from the simplest one to severe one. 

2- Intermittent airway obstruction is a more frequent condition in some cases 
with cleft lip and palate and is simply managed by observation of the neo-
nate in the prone position. 

3- Pierre-Robin Sequence (micrognathia, cleft palate, and glossoptosis) is the 
most common condition causing airway obstruction and breathing problems, 
and it is a major challenge for neonatologists to deal with, airway obstruction 
is mainly caused by tongue retraction so we can manage this problem by: 

Tongue-lip adhesion (glossopexy) is a controversial method to relieve the ob-
struction by suturing the tongue to the lower lip, but this glossopexy is no 
longer separated leaving a deformity in the lip and tongue 

Nasopharyngeal airway (endotracheal tube) to bypass the obstruction, the 
width of the tube should adapt baby's nostril and the length to be inserted 
from the baby's nostril to the tragus of the ear, it needs close observation to 
avoid acute respiratory distress due to occlusion or dislodging of the tube, 
the tube should be inserted nasally not orally to allow for glossopexy or dis-
traction osteogenesis and also for feeding 

Distraction osteogenesis of the mandible is a new technique that corrects the 
bone deformity of the mandible within three weeks and we can remove the 
endotracheal tube forever  
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3.1.2  Feeding management: 

 

Feeding is one of the main concerns for newborns, especially in the first few weeks of life, 

by providing them with the calories they need to gain weight and prevent malnutrition, 

a life-threatening disease. 

 

Because the airway and breathing are superior to food intake, do not start feedings 

through the normal passage (through the nipple or nipple) when the gag reflex is ab-

sent or weak. This reflex is an important one because it prevents food particles from 

entering the respiratory system leading to suffocation and death 

 

Feeding an infant with cleft lip varies depending on the nature of the defect and the ability 

to perform the feeding mechanisms (lip seal and vacuum creation), as in mild defects 

these mechanisms remain almost intact, the infant is usually breast or bottle fed, but 

not in In severe forms the feeding of the infant is compromised and a nasogastric tube 

must be inserted, even in the rare case of malnutrition in the infant for several months. 

These probes are removed as the baby improves and regains the ability to feed nor-

mally 

 

Most cases have a difficult feeding process according to the type and the degree of the 

defect, and we should remove this difficulty to make the feeding process easier without 

any problem, our goals in this work are first to cover the defect to make milk flow in the 

mouth of the baby so easy and secondly prevention of feeding problems such as air 

swallowing and nasal regurgitation, so our team's members assess the cleft and try to 

put a program how to cover this cleft and then the cleft nurse educates baby's mother 

about this program and how to feed her cleft baby, this by modified techniques in 

breastfeeding, special bottles, and teats or by special cleft appliances for feeding and 

finally in all methods we should educate the mother to feed the baby in sitting position 

to avoid nasal regurgitation and burp the baby many times during feeding to eradicate 

the swallowed air. 
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3.1.2.1  Breast feeding 

 

Breastfeeding is a challenging condition in cleft lip and palate but shouldn’t be dismissed es-

pecially when it is the mother's desire, as breastfeeding has many advantages to the 

mother and her baby such as breast milk has important immune-protective factors that 

protect the baby from infections and is also very important for preparing him for sur-

gery, and also promoting mother-baby bonding that improves the psychological feeling 

between each other, so we should help them for breastfeeding directly or even indirect 

to get these benefits. 

 

In cleft lip breastfeeding is possible as the baby loses the sealing mechanism which can be 

compensated by using the breast itself, as breast tissue is a very soft mother can mod-

ulate her breast to close the defect and preserve the sealing mechanism again, also 

she can close the defect by her fingers 

 

In cleft palate breastfeeding is quietly impossible except in a few cases where the cleft is very 

small or very narrow, in these cases we educate the mother to put more breast tissue 

inside the mouth of the baby, put the breast nipple away from the cleft to allow suckling 

and finally regular breast compressions to make milk flow as much as he wants, but 

the most cases of cleft palate need special bottle-feeding. 

Tricks of breastfeeding for mothers 

 

1. Your baby doesn’t know he is a cleft baby so he tries for 

suckling as a normal one, and the most comfortable site 

for him is your breast with its soft tissue and soft nipple, 

and he will fit his cleft mouth on the breast. 

2. Even if your baby gets most of his milk by bottle-feeding breastfeeding daily enforces the 

mother-baby bonding 

3. Any time your baby spends at the breast is helpful, as this helps in optimal facial growth 

of the baby 

4. Breastfeeding as a daily exercise makes the baby ready for true breastfeeding after cleft 

repair 

5. Regular breast compressions during breastfeeding help your baby to get more milk with-

out exhaustion  
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1. If your baby spells milk from mouth during breastfeeding you should decrease the rhythm 

of breast compressions as the milk overfilling the mouth 

2. Breastfeeding should be taken as a journey not a duty so you should take a comfortable 

position to enjoy during breastfeeding 

3. Every session of breastfeeding shouldn’t exceed thirty minutes to avoid neonatal exhaus-

tion which leads to more catabolism and weight loss 

4. Breast milk will not hurt the lining of your baby's nose so breastfeeding in cleft palate and 

nasal regurgitation is more better even if it is direct or indirect 

5. You should learn to feed your baby in a sitting position because it is safer for him 

6.  Regular burping and massage of your baby's back many times during breastfeeding will 

help him in eradication of over swallowed air, abdominal discomfort and colic 

7. Don’t worry from nasal regurgitation of milk but stop a moment and clean his nose to pre-

vent aspiration and then repeat breastfeeding again 

8. If your baby is making clicking or kissing noises with feeding, he may not have enough 

suction and needs your help for more sealing 

9. Try to be patient and with a little time and practice, you will become an expert at feeding 

your baby 

10. Dancer hand shape by which you can use your hand to support your baby's chin and jaw 

and make his suckling more efficient 

11. To know if your baby is getting enough milk you should observe that, your baby sleeps 

just after feeding session, normal numbers of wet and messy diapers (around 4 wet and 

4 messy diapers in 24 hours) and finally your baby can get weight gain 

12. Because of importance of the breast milk for your baby you should preserve your breast 

containing milk by regular breast pumping till cleft repair 

13. Indirect breastfeeding means you express breast milk and then feed it to your baby via 

cup, spoon, syringe, bottle, etc. 

14. Nipple shields are made of thin, pliable silicone for maximum comfort and preserving skin

-skin which enforcing the mother-baby bonding, nipple shields are advisable for mothers 

who insist for breastfeeding in spite of feeding difficulties with her cleft baby.  
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3.1.2.2  Bottle feeding  

 

Bottle-feeding is advisable when breastfeeding cannot be advocated, in some cases breast-

feeding is very difficult and not enough to give the baby all his requirements of milk, as 

the ability of the baby to create a vacuum inside his mouth to get milk is lost and also 

all modifications to succeed breastfeeding are failed, this condition occurred in worse 

types of cleft, especially cleft palate, we try to help the baby to overcome these difficul-

ties by using special bottles and teats. 

 

As breastfeeding is a challenging condition in a cleft baby also finding the right bottle for a 

cleft baby is a challenging condition, there are varieties of bottles each bottle has spe-

cific characteristics and features that help to simplify the feeding process, so we 

choose the right bottle by the experience of our cleft team or by trials of different ones, 

every day there is a creation of new bottles with more specific characters for facilitation 

of the feeding process, but still, the best bottle for a cleft baby is whatever the mother 

is most comfortable with and allows adequate nutrition and weight gain. 
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Properties of specialized feeding bottles and teats: 

 

1. Squeezed or compressible bottles are soft bottles that can be squeezed by mother and 

make the baby gets his milk without effort. eg. CleftPALS QLD bottle and Mead Johnson 

bottle 

2. Angle neck bottles are designed with angle at the neck to make the teat full of milk all time 

and then solve the problem of air swallowing, also this design makes feeding of the baby 

in sitting position is so easy. eg. Chicco bottle 

3. Vented bottles have vents at the base of the teat, these vents act as one-way valves that 

allow the air flow only to the bottle not the teat without leaking of the milk by creating anti-

vacuum chamber at the base of teat which makes the teat full of milk only without air, this 

design solves the problem of air swallow and also chocking of the baby. eg. Haberman 

feeder system 

4. One-way valve bottles are designed having a one-way valve at the base of teat allowing 

milk flow from bottle to teat but not vice versa, this design makes the teat always full of 

milk even when baby bits the teat the milk doesn’t pass to the bottle. eg. Dr. Brown’s Spe-

cialty Feeding System 

5.  Vented teats (anti-vacuum teats) are designed as the vents in the teats not bottles but do 

the same action as vented bottles 

6. Orthodontic teats are designed with some features such as asymmetrical design 

(encourages proper jaw positioning), stretchable (like breast nipple doesn’t hurt baby's 

gum), many angles (reinforce correct tongue movement) and the dome has two sides one 

flat (facilitates tongue movements to get milk as it acts as pseudo-palate) and the other is 

bulged (seals part of the cleft palate and promotes the normal growth of the palate), all 

these features promote healthy facial growth especially dental growth. eg. Farlin orthodon-

tic silicone teat 

7. One-way valve teats are designed as a plastic one-way valve that fits into the teat with the 

flat side toward the tip of teat, this design acts like one-way valve bottle. e.g. Pigeon cleft 

palate teat and Haberman feeder system 

8. Multi-flow teats (variable flow teats) are designed to have X or Y shaped opening or even 

slit opening, this design increases milk flow to the baby. eg. Chu Chu teat and Haberman 

feeder system 
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Bottles and teats available: 

Mead-Johnson cleft palate nurser 

 

It is a squeezable bottle with long and soft teat, its teat has a crosscut opening, and it is easy 

to be used but may leak the milk around the collar. 
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 Pigeon bottle 
 

It is especially designed bottle made of latex-free material, the bottle can be squeezed, also 

has specially designed teat. The teat has Y shaped opening, one-way valve, V shaped vent at 

the base of teat and peristaltic movements during suckling 

Pigeon teat may leak and collapse frequently that needs frequent cleaning of vent, the vent of 

V shaped should be under the nose which may be difficult with hungry. 
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 Haberman feeder 

 

The classic one has specially designed teat which acts as a separate squeezable bottle, it 

has slit valve opening, one-way valve and vents, and this feeder was designed by Mandy Ha-

berman a British graphic designer mother of a cleft palate baby. 

Recently a new Haberman suckle feeder is designed to mimic breastfeeding as the baby 

feeds from teat not bottle and also vented bottle 
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Dr. Brown’s Specialty Feeding System 

 

This is a newly designed one-way valve bottle, the unidirectional flow valve known 

as the infant-paced feeding valve is inserted into the silicone nipple at the nipple 

base and placed into the collar, the feeding becomes “infant-directed” and al-

lows the infant to feed safely, efficiently and successfully, Dr. Brown’s bottle is 

fully vented to create a positive-pressure flow for vacuum-free feeding. As the 

baby feeds, fluid enters the infant’s mouth and the air is channeled back from 

the infant through the nipple and the vent system bypassing the breast milk or 

formula during feeding. 

The specialty feeding system will not function without the insert, reservoir, and in-

fant-paced feeding valve. So, if the specialty feeding system is leaking: 

The collar may be either too tight or too loose 

The insert and reservoir may not be properly assembled 
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 Vented bottles 

 

Prevention of swallowing of excess air by the cleft baby  
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 Orthodontic teat 

 

It is a special teat that helping a likely normal jaw movement which assists the normal devel-

opment of the maxillofacial region        
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 Modified 

 

Modify the ordinary teat’s opening by cutting cross through it, to wide the opening and make 

the milk coming easier through it 
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 Humanized silicone bottle-teat 

 

Simulating the normal mother breast in the contour and feeling, also easily squeezed  
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Tricks of bottle-feeding for mothers: 

 

Some tricks are mentioned before in breastfeeding in addi-

tion to the specific tricks of bottle-feeding: 

1. Starting bottle-feeding by touching the baby's lower lip 

with the teat then when the baby latches on, direct the 

teat slightly downwards away from the cleft 

2. Due to the risk of creating formula hot spots and overheating, the use of a microwave ov-

en is not recommended. If you use a microwave oven, remember that the nipple and collar 

must always be removed during heating. Test temperature frequently by placing a few 

drops on your tongue or back of your hand after stirring thoroughly to eliminate hot and 

cold spots 

3. Pull on the nipple before each use to make sure it does not tear. Inspect carefully, espe-

cially when the child develops teeth, and replace the nipple immediately if it shows any 

signs of wear or damage, such as cracking or change of shape. 

4. Stop feeding before your baby has completely emptied the nipple to keep your baby from 

swallowing air that may cause colic or other digestive problems. 

5. Remove the bottle from your baby’s mouth when the baby is not feeding. Prolonged con-

tact with milk, formula, and other liquids can cause tooth decay. 

6. Baby crying during feeding mainly due to excessive air swallow so, needs more burping 

and chooses specific teats like vented or orthodontic 

7. Baby sleeps after intake a little amount of milk mainly due to exhaustion so, needs 

squeezable bottle 

8. If your baby turns his head away from the teat or spites the teat out check the flow of milk 

if too much or too fast 

9. In cleft lip with cleft palate avoid placing the teat in the cleft of the lip 

10. Trying of squeezing the squeezed bottle before feeding is very important to learn the pow-

er and the rhythm needed during feeding 

11. Starting squeezing of the bottle with beginning of the baby's suckling and pause with his 

pausing to avoid chocking and make feeding process effective 

12. Pulse squeezing is the most common technique of bottle-feeding as squeeze once every 

three sucks is enough to allow a limited amount of milk that’s enough to swallowed without 

chocking 

13. In one-way valve bottles or teats to full the teat with milk you should squeeze the teat to 

release the air then turn the bottle upside down and release the squeeze this can be done 

once or thrice  

14. Unwrap the blanket of the baby during feeding because warmth is a cause of falling 

asleep during feeding 

15. In multi-flow teats if the flow decreases you should clean the cross-cut opening 
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16. In vented bottles or teats if you find the teat collapsed means the anti-vacuum chamber is 

distorted by blocking of vents by debris which should be cleaned even by toothpick or by 

untightening of the cap which needs unscrewing and retightening again 

17. If the specialized bottles or teats are not available you can use the ordinary one after 

making a cross-cut in its teat (by turning the teat inside out and making a cut X shaped in 

the tip then turn the teat outside in) and catching the bottle in upside down position 

18. The components of this bottle are not toys and should not be given to children to play 

with or suck on. 

19. Be sure to contact your physician should you have any feeding problems or questions. 

20. Allowing your child to use this product for prolonged periods separate from regular 

mealtimes or to go to sleep while drinking liquids, other than water, from this baby bottle 

may cause or contribute to early childhood tooth decay 

21. Keep nipples out of direct sunlight when not in use. Sunlight is known to cause deteriora-

tion of nipples. 

22. Change nipples after approximately 6 weeks of use. When used and sterilized intensive-

ly, nipples may deteriorate after 6 weeks. 

23. When transporting bottles, always keep them upright and use travel disk to help prevent 

leaking. 

24. During air travel, please remove internal parts and secure with travel cap or travel disk 

and nipple collar to prevent leaking from air pressure. 

25. If the case is so difficult and all previous bottles not effective we should use cleft appli-

ances with bottle-feeding 

26. Preoperative you should make your baby used to spoon-feeding, syringe-feeding or cup-

feeding as one of these methods is the postoperative feeding for a brief period (10 – 15 

days) to avoid malnutrition in this period which may lead to dehiscence of wound and fail-

ure of the operation  

27. You should begin spoon feeding at 6 months as normal baby because it helps in enhanc-

ing the normal development 

28. Soft, thin pureed foods are the proper for your baby 

29. Avoid thickened foods because it may be get lodged in the cleft area 

30. Avoid spicy foods because of the sensitivity of nasal mucosa 

31. Avoid sticky foods (e.g. peanut butter, cooked cheese, chocolate and dried fruits) be-

cause of the difficulty of washing  
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Correct position of feeding 
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Modified football method or straddle position for feeding  



Practical Tricks In Cleft Lip and Palate  

82 

Dancer hand position for feeding 
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Incorrect position of feeding x 
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3.2  Second step (0-2 months) 

Presurgical molding 

During this period, the primary concern is still the feeding process, this process contin-

ues as we mentioned before and we should follow the weight gain as it is the most im-

portant parameter that tells us if the baby takes all his calorie requirements from the 

feeding process.  

If there is weight gain this means the feeding process is proper and enough for the ba-

by and needs just follow-up. But if there is a loss of weight this means the feeding pro-

cess is failed completely or not enough to give him all his requirements so at this point 

our needs to the orthodontist and his orthodontic services are very essential. 

The orthodontic services in the neonatal period are divided into feeding orthodontic ap-

pliances and presurgical orthodontic treatment: 

 

Feeding orthodontic appliances: (palatal obturator or artificial palate) 

Since 1956 orthodontists tried to make a prosthesis to cover the cleft to facilitate the 

feeding process and prevent feeding problems, so they made a plastic plate that co-

vers the cleft palate and helps the baby to creates a proper vacuum for getting the milk 

from the breast or bottle, but they found some disadvantages like tissue trauma and 

infection so they tried to found a material that has a polished surface, retain less organ-

ic debris and offer less risk of microbiological imbalance, less risk of oral stomatitis or 

candidiasis, and favor oral hygiene, all these criteria are found in acrylic resins 

(polymethyl methacrylates) materials which is the common material used in the fabrica-

tion of feeding appliances.  

Recently silicon material has been the ideal for fabrication of feeding appliances as it is 

high tear strength, extremely resilient, elastic at both high and low temperatures, hy-

drophobic in nature, and resistant to aging. 

Recently found this obturator interferes with the movements of the soft palate as it is 

one piece and so interferes with swallowing, so putting a mobile piece in the posterior 

part of the obturator. 
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The most important step in the fabrication of feeding appliances is impression making 

as we should make the impression on the very small and non-cooperative baby which 

may lead to aspiration and asphyxia, it is considered a major challenge for orthodon-

tics, so they try several materials but they found the safest one is the putty type addi-

tion silicone because its high viscosity reduces the danger of aspiration or swallowing, 

and its relatively good detail registration property. 

Recently impression trays can be done at the age of one day as the use of gauze 

wrapped around the impression material throughout the functional movements com-

pletely removed the chances of aspiration or swallowing of material making, it is a risk-

free procedure in an awake child as young as one-day-old. 

Tips and Tricks:  

 

1. Impression making should be done with the baby's 

face looking downwards to avoid aspiration 

2. Impression making may be done in the first day of life 

using gauze wrapping 

3. Keeping the baby crying throughout the impression procedure ensures that there is no as-

piration 

4. With hungry or crying baby it is so difficult to fix the obturator in the right place so try to 

calm your baby first and then fix it 

5. Dip the appliance in breast milk or formula and your baby will suck it into the right place  

6. Your baby will gag in the first time wearing the appliance but after one day he will adapt 

and gaging will stop 

7. You should fix the appliance to your baby for longer time as you can for getting better re-

sults 

8. You should clean the appliance once or twice a day with toothbrush and cool water 

9. Don’t boil or heat the appliance as most appliances are fabricated from acrylic resins 

10. The appliance will be changed with a new one every two weeks because of growth of the 

baby and it becomes smaller 

11. Take care in mobile bulb appliance the bulb may be detached and your baby become in 

danger of chocking  

12. The appliance will be used until cleft palate repair  
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3.2.1  Presurgical orthodontic treatment 

As we mentioned before affects the skeletal growth of the mandible and maxilla ac-

cording to the type and size of the defect, the alveolar cleft in complete unilateral cleft 

lip affects the growth of the maxilla while bilateral complete cleft lip and palate affect 

both maxillary and mandibular growth especially if it is asymmetrical, the skeletal 

growth problems occur in transverse and anteroposterior planes if cleft lip and palate 

not repaired these problems will progress to affect the shape (great facial convexity) 

and occlusion of maxilla and mandible (e.g. prominent premaxilla, retrognathic maxilla, 

reduced posterior maxillary height and a small, retruded mandible) which lead to mal-

occlusion. 

Occlusion as Wheeler's definition is the contact of teeth in the mandibular arch with 

those in the maxillary arch in any function relation, so any deflection from the normal 

relation of both maxillary and mandibular arches is called malocclusion. 

Malocclusion is classified into, class I in which the relation between both arches in the 

anteroposterior plane is accepted in other words the maxilla and mandible are in har-

mony with each other, and class II in which the maxilla is protruded anterior to the 

mandible (prognathic maxilla) and class III in which the maxilla lies posterior to the 

mandible (retrognathic maxilla). Patients with cleft lip and palate usually have skeletal 

Class III malocclusion with maxillary deficiency due to the cleft itself and fibrous scar 

tissue formation caused by the reconstructive surgery. 

Cleft lip and palate should be repaired surgically to correct the defect and all related 

problems but found that if starting with surgical repair leads to a series of secondary 

growth disturbances especially in the maxilla, such as lip repair may cause a rapid 

transverse narrowing of the anterior arch, the palatal scar from palate repair inhibits the 

widening of the maxillary arch leads to increasing the tendency of crossbite, palatal 

scar tissue especially that formed in the tuberosity areas may restrain the normal 

downward and forward translation of the maxilla (class III malocclusion) and lastly 

mandibular retrusion as a secondary adaptation. From all these defaults of starting with 

the surgical repair, we understand why orthodontic intervention should be done before 

surgery (presurgical orthodontic treatment) as it remolds the maxillary arch gradually 

simulating the normal growth, also it makes surgical repair easier with lesser dissection 

by decreasing the gap of the cleft. 

In 1950, the Scottish prosthodontist C. Kerr McNeil advocated that in patients with 

complete cleft lip and palate the placement of prosthesis immediately after birth will 

help in the alignment of the maxillary segments, this approach is known as infant max-

illary orthopedics. In complete cleft lip alone only lip tapping may be enough, but in 

complete cleft lip and palate needs specific appliances with or without the combination 

of lip taping to move the abnormally positioned maxillary arches and premaxilla into the 

normal relations before the surgical intervention. 



Practical Tricks In Cleft Lip and Palate  

88 



Practical Tricks In Cleft Lip and Palate  

89 

3.2.1  Lip taping  

 

Apply tape like Steri-Strip to the lips, then apply one end of the tape to one side of the cheek-

bone, then pull the tape across the cleft lip on the other side of the cheek until the crack is as 

tight as possible, then press and then tape The other end of the fixation of the contralateral 

cheekbone. A single lip patch is sufficient to complete a complete cleft lip and last until lip re-

pair after two months. 

 

Tricks of lip taping 

 

1. Taping at first needs two persons one holds head of the baby and the other tapes the lip; 

until you get experience you can tape it alone. 

2. Change the tape if become loose or the gap opens again. 

3. Keep the cheeks as clean and dry as possible. 

4. If the baby gets rashes from taping you should change the tape several times as you can. 

5. If using appliance with taping the appliance should be admitted before taping to avoid 

poor position of cleft nose and gum if taping first. 
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3.3  Third step (2-4 months) 

Cleft lip repair 

In this partition, we will talk about cleft lip surgery, as we talking in progressive manner ac-

cording to the age, when we discuss the surgical repair we shouldn’t forget the previous man-

agement as feeding and orthodontic management, and modify it to assist the surgeon pre-and 

postoperative. 

This age is the classic time to do cleft lip repair (cheiloplasty) especially cases in need 

remolding of maxillary and premaxillary segments (orthopedics), and also in surgeons and 

anesthesiologists obey role of 10s which is known as the safest marker to operate the baby, 

role of 10s is baby's hemoglobin is 10 gm., baby's weight is 10 lb. and baby's age is 10 

weeks, but if the cleft not need presurgical orthopedics and the general condition of the baby 

is good we may do the surgery from the first day of life as mentioned by Millard at 1976. 

 

Recently, many surgeons prefer to do cleft lip repair in the neonatal period because of the 

wonderful benefits those are documented by many researches, these benefits are: 

1. Possible with lesser mortality or morbidity than older (Burt & Byrd, 2000; Galinier et al., 

2008; Le Pendeven, Martinot-Duquennoy & Pellerin, 2009 and Harris et al., 2010) 

2. Very low risk of anesthesia (Calteux et al. 2013) 

3. Positive psycho-social impact for the whole family and solving the psychological and social 

problems early (McHeik et al, 2006) 

4. Facilitate the feeding process of the baby and may solving the feeding problems especially 

in cleft lip alone (Jiri, 2012) 

5. Scarless wound healing as the fetal skin fibroblasts display major differences at migration, 

contraction, and secretion from adult fibroblasts, and so the healing process leads to scar-

less lip repair if done shortly after birth (Mast et al., 1992; Cullen et al., 1997; Ellis & Schor, 

1998 and Krejci et al., 2014) 

6. Good results in nasal repair as the cartilage is soft and easily to be repaired in proper po-

sition (McHeik et al., 2006 and Borský et al., 2007) 

7. Reduction of alveolar cleft and contribution of the formation and symmetry of the den-

toalveolar arch as the repaired lip acts with a continuous molding effect (Huang et al. 

2002; Christie et al. 1991; Eichhorn et al. 2011 Eichhorn et al., 2011 and Adali et al., 2012)  

https://doi.org/10.1097%2F00006534-200003000-00032
https://doi.org/10.1016%2Fj.jpedsurg.2007.12.006
https://doi.org/10.1016%2Fj.jpedsurg.2007.12.006
https://doi.org/10.1016%2Fj.anplas.2008.05.003
https://doi.org/10.1016%2Fj.jpedsurg.2007.12.006
https://doi.org/10.1016%2Fj.anplas.2008.05.003
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All these researches suggest that early cleft lip repair is the proper choice if the baby is fit for 

surgery, means that general condition of the baby is good, there is no associated anomaly 

and all investigations are accepted.  

So, we also suggest early surgical intervention with precautions should be taken to make our 

procedure more perfect, our results more satisfied and safety of the baby is the main target 

pre-, during and postoperative, these precautions are: 

1. Good preparation of the baby at clever neonatologist 

2. All investigations are accepted 

3. Properly equipped hospital for such cases 

4. Neonatal anesthesiologist  

5. Clever and honest plastic pediatric surgeon 

6. Good postoperative close observation in NICU for 24 hours 

7. Good elastic taping over the repair to relieve tension over the site of repair  

8. Good strapping of baby's hands and close follow up   
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3.3.1  Unilateral cleft lip repair 

Unilateral cleft lip means defect in one side while the other side is normal, the cleft may be 

incomplete or complete, may affect soft tissue only or affect boney alveolus also and lastly 

may affect the ipsilateral nasal floor and lower lateral cartilage, so every type needs special 

technique to repair each type of the defect. 

The main goal of unilateral cleft lip repair is making the cleft side typically like the uncleft side 

as possible as we can this frankly means preservation of the symmetricity of both sides, many 

techniques were developed to get this target and each one tries to get the optimal results of 

symmetricity, the progression of these techniques and modifications of some of them give us 

a perfect result that is satisfied for parents and the community, these popular techniques used 

by most surgeons are: Tennyson-Randall, Millard, Noordhoff, and Mohler and Fisher, the 

planning of all these techniques depends on leading points which should be known perfectly 

and these points are mentioned before: 

Cupid’s bow: is a feature in the center of upper lip at the junction of the two curves of up-

per lip resembling bow of Cupid, it has two peaks at the end of philtral columns and 

central lower point   

Philtrum columns: are bilateral longitudinal raised skin from base of columella to the 

peak of cupid's bow, with a central depression in between called philtrum    

Vermillion: is special tissue in between skin and mucosa, highly vascular, more keratin-

ized, more sensitive, darker and dry, so called dry mucosa  

White roll: is located just above the vermillion-cutaneous junction formed by the inferior 

portion of the orbicularis oris muscle (pars marginalis), also called the white roll of 

Gilles and it is a spot diagnosis of perfect repair or not 

Red line: is the line of separation between wet and dry lip mucosa  

Columella: is a bridge between the two nostrils and consists of the medial crura of lower 

lateral cartilage and overlaying skin 

Alar base: is a wing of skin at the lateral base of nostril and composed of thick skin and 

connective tissue 

Nostril sill: is soft tissue projection in between base of columella and alar base (almost 

the nasal floor)  

Commissure: is the lateral angle of the mouth at junction of lower and upper lips 
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The main target of all techniques is preservation of the normal landmarks of upper lip espe-

cially preservation of the Cupid’s bow, so we will identify the standardized landmarks to de-

sign on it: 

 

Point A: is a midpoint of Cupid’s bow, a point at the level with the upper lip frenulum or 

low point of cupid's bow 

 

Point B: is a point at the peak of Cupid’s bow on the normal side  

 

Point C: is a point at the commissure on the normal side 

 

Point D: is a point at the base of columella on the normal side  

 

Point E: is the most inferolateral point of the alar base on the normal side 

 

Point F: is a point at the peak of Cupid’s bow on the cleft side, should be symmetrical with 

B  

 

Point G: is a point at the base of columella on the cleft side  

 

Point H: is the point where the white roll begins to curve (not where it disappears)  

 

Point I: is the most inferolateral point of the alar base on the cleft side  

 

Point J: is a point away from the alar base by a distance equal to the contralateral normal 

nasal sill (if available) (I-J = D-E) 

 

Line B–D is the philtral column on the normal side and this is the normal length of the lip.  

 

Line F–G is the philtral column on the cleft side and it is shorter than line B–D.  

The repair must increase distance F–G to match that of B–D. 

 

Point N: is a point at the commissure on the cleft side  
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3.3.1.1  TENNYSON TECHNIQUE 

Cleft lip repair was done by straight-line repair most popularly the Rose-Thompson technique 

till the first half of the 20th century, the common complication is contracted scar which leads 

to lifting of the lip as not repaired so the cleft is remaining the cupid's bow was deformed with 

deformity of the scar.  

In 1952 Charles Tennyson tried to correct this complication by triangular flaps to make the 

line of repair not straight but zigzag (Z-plasty closure principle), since that time this principle 

was a surgical achievement in cleft lip repair and was taken as a surgical rule for many modi-

fications to be a popular technique up till now in cleft lip repair, especially the unilateral ones.  

The progression and modifications of the Tennyson technique since the original stencil meth-

od using a wire and was not interested in the cupid's bow proceeded to improve the net re-

sults especially the preservation of the cupid's bow, as Kerwin Marcks 1953 the first who be-

gan the preservation of cupid's bow by putting the scar at cupid's bow peak point to elevate it, 

then at 1959 Peter Randall reduced the Tennyson-Marks design to a mathematical pattern to 

give accurate design and reduced the size of triangular flap for the preservation of cupid's 

bow and the philtrum also, Randall did a big study for 14 years and his technique became 

popularized for unilateral cleft lip repair up till now and known as Tennyson-Randall tech-

nique. 

In 1965 Thomas D. Cronin made a slight modification of the Tennyson-Randall technique in 

which the oblique incision instead of ending at the vermilion border was terminated 1 mm 

above, this 1 mm corrected the elongation of the lip at the cleft side. 

Now we will explain the design of this technique in a simple manner, as the main aim is the 

preservation of Cupid’s bow so we will measure the non-cleft half of Cupid’s bow and make 

the other half as a mirror of the first half taking in mind that the cleft half is divided into medial 

and lateral sides. 
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A- Design of Tennyson-Randall technique 

 

1. Cupid's bow position should be measured in horizontal and vertical planes, which means 

the width and height of landmarks, normal Cupid’s bow has a central low point and two 

symmetrical peak points. 

2. The point of tricks here is the position of the peak point in the non-cleft half (normal) and 

making a similar point in the cleft half with its both medial side (deficient in tissues) and 

lateral side (excess or available tissues) to make the two peak points are symmetrical 

3. The first point to start is the low point of cupid's bow (the point of center) (point A)  

4. The measurements of position of the normal peak point (point B) at horizontal plane are 

medially a line from low point of cupid's bow (line A-B) and laterally a line from the com-

missure (line B-C), and at vertical plane (the height) is a line from the ipsilateral base of 

columella (line B-D)  

5. The measurements of position of the created peak point should be similar to the normal 

peak (B), the newly peak point is designed in the medial (F) and lateral (H) sides of the 

cleft 

6. Horizontally a line equal line (A-B) drawn from the low point of cupid's bow (A) at the medi-

al side of the cleft till a point (point F), and a line equal line (B-C) drawn from the commis-

sure at the lateral side of the cleft (point N) to a point (point H) 

7. Point H is identified by measurements (C-B = N-H), a point at where the white roll curved 

or a point whereas a biggest tissue of vermilion  

8. You will see that the created point (F) is higher than the level of the normal peak point, this 

means the height is shorter (F-G < B-D), so we make releasing incision (at point F till point 

K) at right angle of its height to descend the created point (F) to the level of the normal 

peak point (B) leaving the previous site(F) to the newly site (F0), and to prevent relapse of 

this point we should put a measured tissue in between to equalize the normal height, this 

tissue is a triangular flap from the lateral side (available tissue) with its wide (H-L) equal 

the difference between the normal and abnormal height (B-D = F-G + H-L = F0-G) 

9. The releasing incision shouldn’t proceed to the contralateral philtral column (point K), and 

also equal every limb of the two limbs of the triangular flap at angle point (point M) (H-M = 

L-M = F-K = F0-K) 
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B- Applying the design of Tennyson-Randall technique 

 

After identification of all previous landmarks, it is so simple to apply the design of this tech-

nique 

First, we form the peak of the cupid's bow at the medial lip element by cutting the releasing 

incision (F-K) and separating the two edges to descend from point (F) to point (F0), and to 

preserve this separation should be fitted by the triangular flap 

Formation of the triangular flap by cutting its two limbs (H-M and L-M) which equal the releas-

ing incision (H-M = L-M = F-K), these two limbs lay on a base when fitted in the releasing inci-

sion keeps the (F0) at the level of (B), so (H-L = F-F0 = (B-D - FG)) 

Finally, we cut the lines (F-G and L-J) to make a raw area, and at points (F and H) cut through 

the lip perpendicular to the vermilion border to remove the discarded tissue and then com-

plete the repair 

 

 

C- Line of repair 

 

Repair is completed by suturing these points together (G with J, M with K, L with F and F0 

with H), and also these lines together (F-G with L-J, F-K with L-M and F0-K with H-M) 

 

 

D- Tissues discarded in Tennyson-Randall 

Tissues discarded in the medial lip element are bounded by the cut line (F-G) and a cut line 

extended from point (F) passing through the lip perpendicular to the vermilion border, and tis-

sues discarded in the lateral lip element are bounded by the cut line (H-M-L-J) and a cut line 

extended from point (H) passing through the lip perpendicular to the vermilion border, you find 

that a lot of tissues especially precious tissues (vermilion and white roll) have been discarded. 

Tennyson-Randall technique principles offer more flexibility with wide clefts than with narrow 

ones, so it is better to use these principles in wide clefts giving a good result, but in a long 

time with growth, the repaired side may be lengthened.  
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