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4.6.2  Cutting’s Intravelar Veloplasty 

The challenging point in the mobilization of the oral mucoperiosteal flap to get maximum mo-

bilization is freeing of the greater palatine bundle, sub-periosteal dissection medial and poste-

rior to the greater palatine bundle, and also this dissection laterally in addition to a supra-

periosteal dissection for tough connective tissue bands, then a careful incision of the perioste-

al cone of the greater palatine bundle medially, posteriorly and then laterally splitting from the 

bone by scissors. 

Tensor palati tendon transection as in Sommerlad technique found to be a cause of middle 

ear affection and so the hearing loss in some cases due to damage of the eustachian tube 

function, as the tensor palati mainly opens the orifice of the eustachian tube and so make 

good aeration and ventilation of the middle ear, so Court Cutting thought of how to preserve 

the function of the eustachian tube by conserving the function of the levator palati. 

Normally, the tensor palati originates from the scaphoid fossa, the greater wing of the sphe-

noid, and the lateral membranous portion of the Eustachian tube and then passes posteriorly 

and inferiorly towards the hamulus, then turns around the hook of the hamulus to pass medi-

ally and forms with the contralateral tensor aponeurosis an aponeurotic sheet in the midline, 

but in the cleft patient, the tensor tendon passes anteriorly after rounding the hamulus to in-

sert into the posterior edge of the hard palate, so to make a good intravelar veloplasty you 

should transect the tensor tendon and preserve the function of the eustachian tube you 

should maintain the medial attachment of the tensor palati to the hamulus. 

Court Cutting made a 3-dimensional digital simulation of the tensor palati in cleft cases and 

then sutured the tensor tendon to the hamulus with a non-absorbable suture to preserve its 

function on the eustachian tube, after tenopexy Court Cutting transected the tensor tendon 

medial to the hamulus, so Cutting shared Sommerlad in two points for intravelar veloplasty 

first complete separation of the abnormal insertion of the palatine muscle from the posterior 

boundary of hard palate, second tensor tendon transection and then added the tensor teno-

pexy as a third critical and beneficial point. 
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Design and applying Cutting’s Intravelar Veloplasty 

 

1. Like Sommerlad, Court Cutting repaired cleft hard palate with a vomerine flap simultane-

ously at the time of primary cleft lip repair, means at 3 months in unilateral clefts and at 5 

months in bilateral clefts. 

2. The steps from 2 to 9 previously mentioned in Sommerlad technique will be applied as the 

same. 

3. Little enough subperiosteal dissection till identifying the periosteal cone around the greater 

palatine bundle and exposing the posterior edge of the hard palate. 

4. Detach the abnormally inserted palatine muscle from the posterior boundary of the hard 

palate bluntly. 

5. The dissection of the oral side of the muscle is extended laterally towards the hamulus 

and superiorly towards the skull base. 

6. Dissect the nasal mucoperiosteal flap bluntly by a periosteal elevator towards the posteri-

or nasal spine and the vomer with a number 69 Beaver blade. 

7. The soft palate nasal mucosa is sharply dissected from the palatine muscle beginning in 

the middle-thickened point then proceeds superiorly to get a plane where the nasal muco-

sa appears blue. 

8. The dissection should be meticulously and carefully done to avoid damage of the delicate 

levator palati. 

9. Incise the periosteal cone around the greater palatine bundle with a fresh knife, this is a 

critical step to relieve the tension on closure of the oral layer but officially it is a very diffi-

cult step. 

10. Dissecting scissors inserted posterior to the periosteal cone and slightly and carefully 

opened against the palatal bone will release the remaining attachments and give more 

mobilization of the oral layer. 

11. Dissection of the oral flap from the palatine musculature thicker than the nasal layer, then 

proceed laterally till become superficial over the region of the hamulus. 

12. Now you can see a whit fibrous structure like a band comes from the hamulus and passes 

medially, this is the tensor tendon. 

13. Limitation of mobilization of the levator can be seen occurred by this tendon, so this ten-

don must be transected to give a full mobilization of the muscle and complete the ve-

loplasty. 
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14. Tensor tenopexy with a long standing absorbable suture around the tendon and hamulus 

while a medial traction of the tendon is performed. 

15. Transection of the tensor tendon medial to the hamulus. 

16. Blunt dissection of the levator muscle laterally with a peanut dissector to avoid destruction 

of the blood supply of the muscle. 

17. Radical mobilization of the levator should be proceeded till its emanating from the skull 

base. 

18. Nasal layer closure from front to back. 

19. Repair the both levator muscles posteriorly with horizontal mattress sutures like in Som-

merlad technique. 

20. Over tightening of levator sling will develop sleep apnea and re-intubation postoperatively. 

21. Close the oral layer with vertical mattress sutures with deep ones to obliterate the dead 

space. 

functional velopharyngeal mechanism with adequate resonance and articulation development 

of the speech is the main goal of the intravelar veloplasty, as the proper velopharyngeal 

mechanism depends on the length and mobility of the velum so overlapping of both levator 

muscles will give the proper tightening needed for the ideal mobility of the velum, and also we 

can combine an oral Z-platy for lengthening of the velum, the only oral Z-plasty lengthens the 

velum with the lesser complication of double Z-plasty of Furlow like dehiscence and palatal 

fistula, finally, a combination of overlapped intravelar veloplasty with oral Z-plasty will give us 

excellent results with fewer complications. 
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4.7  VOMER FLAP 

The vomer is a quadrilateral bone that represents the fusion of paired embryonic vomerine 

processes, the superior border of the vomer is fused with perpendicular plates of the ethmoid-

al bones, the anterior border articulates with the premaxilla and nasal septum, the inferior bor-

der articulates with the shelves of the maxilla and palatine bones, and finally, the posterior 

border is free. 

Pichler was the first who introduced the use of a vomer mucoperiosteal flap for palatal closure 

in 1926, as he incised the nasal septum superiorly and dissected an inferiorly based flap for 

closure of the hard palate, this technique had a high incidence of maxillary retrusion, and a 

high fistula rate, since that time multiple evolutions of this technique had been occurred with 

different bases, as maxillary retrusion usually occurred due to scars in the hard palate during 

repair of cleft palate, the orientation always directed to the vomer flap to overcome the ad-

verse consequences of scarring by minimizing the area of denuded palatal bone, and also vo-

merine flap was founded produced good mid-facial growth and dental arch relationships, so 

vomer flap become routinely used in palatoplasty. 

The vomer is a midline structure between the two palatal shelves that extend from the pre-

maxillary segment to its dorsal-free border since 1975 the superiorly based vomerine flap was 

approved as the ideal flap due to its positive effects on the maxillary growth, the vomer flap 

was classified in 1985 by Kumar but this classification is two types only and also complexed 

and difficulty in use, in 2003 Karoon Agrawal and Kasi Nath Panda classified the vomerine 

flap simply into three types according to its indications and each type was subdivided into two 

subtypes according to the type of the cleft whether unilateral or bilateral. 
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4.7.1  Vomerine flap classification: 

 

Type I: 

It is a routinely raised superiorly based mucoperiosteal flap without a back cut in the nasal 

mucosa, then sutured with the ipsilateral nasal layer across the cleft, this flap described by 

Cronin in 1957 but was not classified as a vomerine flap. 

 

Type II: 

It is a triangular flap raised from the vomer to be fitted in the nasal back cut when the palatal 

push-back technique used, this flap described by Kumar in 1985. 

 

Type III: 

It is an oral side flap for augmentation of the oral mucoperiosteal flap what is called the ex-

tended vomer flap, this flap described by, this flap described by Kobus in 1984. 

 

As the main concern of the early postoperative observation is the occurrence of palatal fistu-

la, the vomerine flap is a very good technique in choice to decrease the incidence of palatal 

fistula, especially in type I which may decrease the incidence of the palatal fistula to 0.0%, so 

the vomerine flap should be used routinely in all cases except in cases of hypoplastic vomer 

which are very rare cases. 

vomer mucosa is thin, pink, and smooth like nasal mucosa while the oral palatal mucosa is 

gray, rough, and firm so when the vomer flap is used as oral mucosa as in type III you will get 

a middle pink palatal mucosa that is not accepted by the patients and their parents, also as 

the push-back technique is not applied nowadays so no need for applying the type II vomer 

flap, finally types II and III vomerine flaps affect the midfacial growth while type I improves the 

maxillary growth. 

As mentioned above the type I vomerine flap has many advantages such as low incidence of 

palatal fistula, assisting normal growth of the midface, highly vascularized flap, suitable for all 

cases, and easily designed and applied, so it is widely used in many cleft centers. 
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4.7.2  Design of type I vomer flap 

 

Type I-A (in unilateral) 

1. It is a single sided flap commonly used in unilateral cleft palate. 

2. Design the line of incision along the junction between the vomer and the palatal shelf. 

3. This line is continued posteriorly till the free border of vomer at soft palate and then the 

line is continued in the soft palate between oral and nasal sides. 

4. Vomerine flap should be raised cranially to be a superiorly based flap. 

5. The nasal mucosa of the soft palate on the non-cleft side should be a continuation of the 

vomer flap. 

6. This flap will be sutured with the nasal layer of the cleft side. 
 

 

Type I-B (in bilateral) 

1. It is double sided flaps commonly used in bilateral cleft palate. 

2. Design a T-shaped line of incision with the horizontal limb anteriorly and the vertical limb 

on the free caudal border of the vomer in the midline. 

3. The vomerine mucoperiosteal tissue is raised cranially on both sides. 

4. Vomer flap will be sutured with the ipsilateral nasal layer on both sides. 
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4.7.3  Applying of type I vomer flap 

 

1. Infiltration of the vomer and palatal shelves with 1:200000 adrenaline with normal saline. 

2. Incise the designed line with a 69 Beaver blade. 

3. The vomer flap is then dissected in a subperiosteal plane by a small periosteal elevator. 

4. Incise the lateral palatal shelf with a 69 Beaver blade along the nasal edge of the hard pal-
ate. 

5. A subperiosteal dissection is then performed on the oral side of the lateral palatal shelf. 

6. A subperiosteal dissection is then performed on the nasal side of the lateral palatal shelf. 

7. Suture the vomer flap with the ipsilateral nasal layer to overcome the deficiency in the na-

sal layer. 

8. Make lateral releasing incisions to close the oral layers together in the midline. 
 

 

Vomer flap become the most popular and routinely used technique in combination with all 

cleft palate techniques, as mentioned above the most commonly applied type is type I be-

cause of all previously mentioned properties, this technique was used to substitute the defi-

cient nasal mucosa and then repair the oral mucoperiosteal flaps over it, in wide defects or 

bilateral defects the lateral releasing incisions with vigorous subperiosteal dissection should 

be applied, scars from these incisions and the wide subperiosteal dissection are negatively 

affect the maxillary growth so in 2003 Sommerlad and Cutting made an extensive subperios-

teal dissection of the vomerine flap superiorly then turned it laterally to be sutured with the 

oral and nasal layers of the ipsilateral side to avoid the large lateral releasing incisions then 

finally found that the vomerine bone was covered with epithelium creeping from the lateral 

side and so overcome the problem of maxillary growth deformity and got the best results in 

cleft palate repair. 
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4.7.4  Applying of type I vomer flap by Sommerlad and Cutting 

1. Vomer flap is applied simultaneously with cleft lip repair. 

2. Infiltration of the area of vomer and lateral palatal shelves with 1:200000 solution of saline 

with adrenaline. 

3. Incise the posterior end of the vomer with a needle cautery to avoid postoperative bleed-

ing. 

4. The incision is continued anteriorly with a 67 Beaver blade. 

5. Incise the edge of the vomer carefully and avoid any discarded tissues from the flap to ap-

proach the edge of lateral palatal shelves without tension. 

6. Dissect the vomer flap in a subperiosteal plane from the skull base and inferior aspect of 

the cartilaginous septum. 

7. Incise the lateral palatal shelves with 67 Beaver blade along the nasal edge. 

8. Dissect the oral side of the lateral palatal shelves approximately 2-3mm laterally. 

9. Now this special step of Cutting which is specific multiple mattress sutures with a proce-

dure that will make the vomerine flap placed under the oral palatal flap without releasing 

incisions. 

10. Cutting mattress suture is applied by an absorbable suture that is passed through the oral 

mucosa of the lateral palatal shelf into the small subperiosteal dissection pocket, then 

through the periosteal face of the vomer flap and out through the mucosa of the vomer 

flap, then the suture is returned through the mucosal side to the subperiosteal side of the 

vomer flap and approximately 2 mm anterior, finally is returned to the small subperiosteal 

pocket to be passed through the subperiosteal face to the oral mucosa of the lateral pala-

tal shelf of the hard palate. 

11. Cutting mattress sutures are several fine sutures placed from posterior to anterior without 

tying then these sutures are tied from anterior to posterior. 

12. These sutures place the vomer flap in the small subperiosteal pocket to be ender the oral 

layer and over the nasal layer. 

13. In bilateral complete cleft lip and palate, Cutting prefers to do a unilateral vomer flap and a 

unilateral gingivoperiosteoplasty at the same side, then after 3 months the contralateral 

vomer flap and gingivoperiosteoplasty are performed. 

14. Finally, after 3-6 months soft palate repair will be performed. 
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Septovomerine articulation has a very important role in a vomerine flap as well as in septo-

plasty, in septoplasty, the dissection of the mucoperichondrium of the septum begins from 

above and then passes inferiorly and posteriorly till the septovomerine junction where the tis-

sues conflict and very difficult to be dissected to connect the subperichonderial plane with the 

subperiosteal plane so care must be taken at avoiding tearing of the nasal mucosa at this 

junction, while in vomerine flap the dissection begins from below in a subperiosteal plane than 

to the subperichonderial plane at the septovomerine junction without troubles as the dissec-

tion from below is fast, easy, and non-traumatic, but care must be taken at this junction to not 

proceed more to avoid disturbance of the U-shaped cup of vomer bones that receives the 

septum on the cleft side. 
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Unilateral Type I Vomer Flap 
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Postoperative complications of cleft palate repair:  

 

Early complications: 

Hemorrhage 

Respiratory obstruction 

Hanging Palate 

Dehiscence of the repair 

Oronasal fistula formation 

 

Late complications: 

Bifid uvula 

Velopharyngeal Incompetence 

Abnormal speech 

Maxillary hypoplasia 

Dental malpositioning and malalignment 

Otitis media 
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Optimal Age of Palatoplasty 

 

Since the beginning of the real palatoplasty techniques in 1937 and the palatoplasty was 

done at school age, due to the serious problems of the cleft palate the surgeons oriented to-

ward early palatoplasty but restricted by midfacial growth affection so palatoplasty was done 

at 18 months of age but still the repaired child had some sort of hyper-resonant and abnormal 

speech. 

As the soft palate is the dynamic palate and responsible for many functions of the palate, and 

at the same time the doubt of midfacial growth affection by hard palate palatoplasty so the 

cleft soft palate repair is done at 6 months while the cleft hard palate repair done later at 

school age, this protocol gave a good result in speech development but still the articulations 

of some letters with the hard palate produced abnormal letters. 

In 1969 when Wilhelmmesen and Musgrave described three rules for making the infant fitted 

for surgery and these rules called (the rule of 10s), these rules are 10 weeks of age, hemoglo-

bin level is at least 10 gm./dl and the weight of the infant is at least 10 pounds, cleft surgeons 

tried to do soft palate repair simultaneously with cleft lip repair, this improved speech develop-

ment and narrowed the hard palate cleft with time, and then hard palate repair is done later 

without big lateral releasing incisions but velopharyngeal incompetency still presented due to 

earlier palatoplasty in the fragile tissues of the soft palate. 

Many cohort studies were done on cleft palate repair by different techniques in different types 

of clefts and some results had been founded, that massive subperiosteal dissection and big 

scars from the lateral releasing incisions were the main causes of the maxillary abnormal 

growth, so all cleft surgeons oriented to eliminate these factors affecting the midfacial growth 

by doing soft palatoplasty first which narrowing the hard cleft also to improve the velopharyn-

geal competency they applied the standard policy of palatoplasty as soft palatoplasty at 6-9 

months and hard palatoplasty at 12-18 months. 

After the development of speech therapy in the 1990s Speech-language Pathologists found 

that it is very difficult to deal with abnormal speech in cleft toddlers so they advised early cleft 

closure before the beginning of speech development at 12 months, in the 2000s many studies 

approved that the beginning of speech development at 4-6 months of age, in 2003 Sommer-

lad and Cutting described early hard palatoplasty at 3 months simultaneously with cleft lip re-

pair using a wide dissection of type I vomer flap to close the hard cleft without massive sub-

periosteal dissection nor lateral releasing incisions then after 3 months soft palatoplasty done 

as mentioned before. 
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What is the optimal time for palatoplasty? answering this question is so difficult as the time of 

palatoplasty depends on the type of cleft, facilities of the cleft centers, skills of the cleft sur-

geon, the applied techniques, and finally the postoperative speech programs used, as the aim 

of palatoplasty are to regain the normal functions of the palate and improves all problems re-

sulted by this cleft palate such as feeding, nutritional, linguistic, social, cognitive, dentofacial, 

auditory, and psychological problems, so if these problems are improved and the palatal func-

tions are regained whatever the time of palatoplasty, this time is accepted as the optimal time 

of palatoplasty in this area. 

Equipment required at patient’s bedside:  

 

1. suction outlet and oxygen outlet  

2. suction trolley  

3. mouth care equipment  

4. saturation monitoring  

5. soft suction catheter (for oral suctioning) with suction pack  

6. Y suction Catheter  

7. Normal Saline (5mL ampoules) and 1mL syringes (for NP Tubes)  

8. sterile gloves  

9. protective goggles  

10. Water for irrigation  

11. bag for rubbish  
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Surgical Equipment and Tools 

1. Dingman retractor and three blades 

2. Leibinger side retractor and two blades 

3. Towel clips 

4. Jeter needle holder (Lorenz) 

5. Jeter dissectors (Lorenz) 

6. Long straight needle holder with fine tip 

7. Short snaps (one straight and one curved) 

8. Long snaps (one straight and one curved) 

9. McKesson type suction tip (4-mm tip × 7") 

10. Frazier tip suction (#10) 

11. Small double skin hook 

12. Small single skin hook 

13. Senn retractor (blunt, three prongs) 

14. Small retractor (Ace) 

15. Minnesota retractor 

16. Dental aspirating syringe 

17. Periosteal elevators 

18. Curved Freer elevator 

19. Small awl (Ace) 

20. Small curved Allis 

21. Dental mirror 

22. Long pickups (one with teeth, one without) 

23. Short Adson pickups (one with teeth, one 

24. without) 

25. College pliers (curved) 

26. Semken tissue forceps 

27. #7 knife handle 

28. #5 round style handle with angle 

29. #12 Locklin scissor (16 cm) 

30. Iris scissor (delicate tip, curved) 

31. Reynold’s curved scissor 

32. Curved Metzenbaum scissor 14.5 cm 

33. 16-cm curved Kelly scissor 

34. Bandage scissor 

35. Small bite blocks (small adult and child) 

36. Bone file 

37. Pediatric extraction forceps 

38. Small rongeur 

39. Large rongeur 
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40. Small mallet 

41. Set of seven small osteotomes 

42. Dental extraction elevator 

43. Olsen–Heger needle holder 

44. 12.5-cm Ryder vascular needle holder 

45. 15.5-cm Ryder vascular needle holder 

46. Curved probe with eye 

47. Joseph nasal scissors, curved 

48. Fine caliper (0 to 40 mm) 

49. Bishop–Harmon tissue forceps 
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1. Successful palatal surgery starts with adequate staffing, equipment, instruments, supplies, 

and positioning of the patient on the OR table. 

2. Cleft palate repair is a surgery to fix a cleft, or hole, in the palate, or the roof of the mouth. 

3. Operation should be done under general anesthesia. 

4. This surgery usually takes between 2 to 6 hours, depending on the type of cleft palate re-

pair your child needs. 

5. Your child will stay overnight for at least 1 day after the surgery. 

6. Soft palate repair should be done at 6 months of age before speech development. 

7. Check the hard palate length and the soft palate function (muscle stimulator) in cleft soft 

palate 

8. The patient is placed in Trendelenburg position with a shoulder roll to hyperextend the 

head for improved visibility of the operative field. 

9. The top of the patient’s head should be at the edge of the operating table. 

10. The surgeon position should be on the head of child with freely movement to the right and 

to the left. 

11. Dingman's device is the device of choice to be used. 

12. Mark your incisions before infiltration. 

13. Infiltration of saline with adrenaline (1:200000) and wait 10 minutes before incision and 

dissection. 

14. You should start with medial incisions. 

15. No differences between palatoplasties with and without hamulus fracture were noted in 

perioperative morbidity (fistulas and dehiscence) or in hearing and speech results. 

16. Don’t be afraid of greater palatine neurovascular bundle because it is surrounded by a 

periosteal layer. 

Tripp and trick of palatal repair 
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17. Lengthening of the greater palatine neurovascular bundle can be done by: 
 

- Back cut of the surrounding periosteum and dissect it from the undersurface of the 

oral flap. 

- Stretch it with Hockey stick elevator. 

- Osteotomy through the posterior foramen. 

17. The degree of dissection of the greater palatine neurovascular bundle should be according 

the width of the cleft, so don’t proceed in dissection in narrow clefts. 

18. A small amount of fat should become visible through the incised periosteal cone around 

the greater palatine bundle. 

19. Always dissect the greater palatine bundle before the oral side of the palatine muscle. 

20. If the greater palatine artery is damaged during dissection the oral flap depends on the as-

cending palatine artery (a branch of facial artery) and so minimal or no dissection of the 

oral mucosa from the palatine musculature. 

21. Oral flap should be thicker than nasal flap to preserve the blood supply (4 mm). 

22. palatoglossus is the most superficial muscle in the soft palate, so the dissection through it 

may potentially enhance the levator palati function 

23. Suturing of levator palati muscle of both sides should be done with slight tension to make 

velopharyngeal competency, if too tight will make a sleep apnea and if loose will make 

velopharyngeal incompetence. 

24. A needle cautery is used to incise the posterior end of the vomer from the skull base in do-

ing a vomerine flap to prevent postoperative bleeding from the posterior septal branch of 

the sphenopalatine artery which presented in this area. 

25. Incise the vomer anteriorly for vomerine flap with number 67 Beaver blade. 

26. Vomerine flap should be approach the hard palate laterally without tension under the oral 

mucosa. 

27. It is better to create holes in the nasal layer than to cut into the delicate levator muscle. 

28. Intraoperative bleeding is accepted and can be minimized by previously injected saline 

with adrenaline. 

29. Intraoperative Hemorrhage can be stopped with a compression for few minutes, if not you 

can use mini-bipolar diathermy with low volts but if no response you can use a pack of ab-

sorbable compressed gelatin sponge (Gel foam) or oxidized cellulose polymer fibers 

(Surgicel) are required, finally if the bleeding originates from the dissected bone you can 

use a bone wax to stop the bleeding. 
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30. 32-In high risk cleft palate cases with micrognathia or syndromic cleft, it is safer to fix the 

tongue with a suture to the chin during the postoperative period for 12-24 hours. 

31.  Postoperative orders: 
- Elevate head of bed to 30C. 

- 30% oxygen mist tent overnight. 

- Continuous pulse oximetry overnight. 

- Clear liquid diet, supplemented with intravenous lactated Ringer’s solution. 

- Advance diet to pureed foods as tolerated after first postoperative night. 

- All hard objects (straws, nipples, thermometers) kept out of patient’s mouth for 2 

weeks. 

- Nursing staff to record intake/output, vital signs, and oxygen saturation levels every 4 

hours. 

- Morphine sulfate (0.1 mg/kg), Capital with codeine (1 mg/kg) as need for pain. 

- Tylenol for fever (10 mg/kg). 

32- Discharge criteria: 
- Adequate oral intake. 

- Oxygen saturation at room air more than 92% when the child asleep. 

33-  Good pain control.- Alarming signs need help: 
- Fever higher than 101.4˚F = 38.56 C. 

- Trouble breathing or skin color changes (pale, blue or gray). 

- Bleeding or foul-smelling drainage from the scar. 

- Signs of dehydration, including lack of energy, sunken eyes, and dry mouth or not uri-

nating enough/fewer wet diapers. 

- Any redness or swelling. 

- Your child can drink any kind of liquid once he or she gets home.  

- Your child may also eat any kind of food that can be watered down and poured from a 

cup or bottle, including yogurt, pudding, milkshakes, or anything that you can grind in a 

blender to be as smooth as baby food. 

- After drinking any milk products, have your child drink clear water to wash out the 

mouth and prevent the buildup of milk along the incision. 

- Arms restrain for 2 weeks. 
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CHAPTER 5 
MANAGEMENT 
OF PROBLEMS 
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As mentioned before cleft lip and palate cases have many problems, some of them had been 

dealt with preoperatively and once cleft repair has been done these problems disappear, 

while others are needed to be managed even after the cleft repair has been done, these 

problems are hearing, speech, dental, facial growth and psychological problems, these prob-

lems are not in our concerns as cleft surgeons but we should know when and where we refer 

the child to complete his management with our cleft team members, so we discuss in brief the 

management of each of them. 
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5.1  Hearing management 

 

 

Good hearing is a vital sign of well-being child as it is the starting point of speech develop-

ment and then good social communication, as hearing loss is a common birth defect (3 cases 

in 1000 babies) in cleft babes as well as in non-cleft babes so all newborns should be 

screened first for a congenital hearing loss, nowadays and with the new technology this 

screening can be occurred since birth as no need for baby's responses to complete this test 

and also can be done even in sleeping babes, there are two types of these tests: 

1- Auditory Brainstem Response (ABR): 

It is a recording of the brainstem response by small electrodes on baby's head to playing 

sounds through earphones. 

 

2- Otoacoustic Emissions (OAE): 

It is meagering of the function of the inner ear through a small probe inserted in baby's 

ear. 

 

These tests are so simple to be done as there is no need for special skills or special prepara-

tions for the baby, the only need to do this screening is the presence of this new technology, 

these tests are not accurate for a full diagnosis but give us information about a risky baby who 

will be followed up as they give results of fail or pass, anyway in our cleft cases even if they 

passed these tests they will be followed up for hearing problems later on. 

Cleft cases have hearing problems due to eustachian tube dysfunction which leads to recur-

rent middle ear infection and then may end with a conductive hearing loss (secretory hearing 

loss), these cases should be followed by the previously mentioned tests and if failed they will 

be followed till elder infancy to be tested by acoustic impedance audiometry/ tympanometry 

test, this is a special test for middle ear and eustachian tube functions so if it identifies any 

problem you should refer the baby to ENT surgeon for more management. 
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Pressure Equalizing tube (Grommet) 

 

It is the most common treatment for middle ear problems, if there is no response to the medi-

cal treatment, it is a simple day case done under general anesthesia and also can be done 

simply with any operation performed on the cleft baby, this tube drains the middle ear secre-

tions, equalizes the pressure and ventilates the middle ear. 

This procedure is performed by inserting the grommet tube into a small hole in the eardrum 

using an ear microscope, this tube comes in many varieties as some stay in place for a long 

time standing and others without for a short time this will be determined by the otolaryngolo-

gist, some cleft surgeon prefer a grommet for all cleft babes as almost the ears of cleft babes 

will be affected so take this procedure as a routine for prophylaxis from conductive hearing 

loss. 

Most tubes stay 6-9 months and then come out spontaneously by themselves and rarely need 

to be removed, the hole is usually closed by time but if not, an otolaryngologist should close it 

to avoid cholesteatoma, the grommet tube procedure can be repeated if needed even in child-

hood. 
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If the Eustachian tube is blocked, a liquid is formed in the middle ear. The liquid is removed 

when the grommets are placed. 
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5.2 Speech therapy 

 

 

Speech development begins with a well hearing process for a good speech perception then 

speech production as mentioned before needs four phases these are phases of expiration, 

phonation, resolution, and articulation, in cleft cases, there are three stations that the speech 

may be affected, the first station is speech perception which will be affected according to the 

hearing condition that may cause delaying or loss of speech, the second and the third stations 

are the phases of resonation and articulations which depend on the time of closure of the cleft 

palate. 

In cleft babes, the most common complaint is delayed speech and/or language, so to know if 

there is delaying or not we should know first the scenario of the normal speech development, 

since birth to 9 months of age the baby is recording and recognizing different types of letters 

what is called speech perception, then from 9-12 months of age he can produce some letters 

consonants and vowels as a babbling, understanding words and phrases, pointing for re-

quests, naming objects, people, and actions, negating, and requesting more with single 

words, from 1-2 years of age he is beginning to combine different words to form sentences, 

from 2-3 years of age the formation of sentences become more developed about 75% of the 

normal and finally since the age of 4 years old the child becomes able to speak normally. 

Speech may be delayed normally within the first 4 years of life that can be resolved easily 

with speech and language therapy, but we should firstly exclude any organic cause that may 

affect speech development, and both parents and the professionals will need to keep a close 

eye on their child's speech development, about 50% of children are having some problems in 

speech development while in cleft palate children there are real organic problems must be 

corrected as early as possible. 

Cleft palate children should be treated surgically first then speech-language therapy should 

be done, so as surgical repair of cleft palate and hearing management are done early as pos-

sible the speech problems may disappear and if present becomes mild problems can be treat-

ed simply by an early speech-language therapy to get a normal talking child within the age of 

4 years old, but with delaying intervention the child will lose the proper social communication 

with his friends and other peoples leading to psychological impairment. 
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Applying of speech-language therapy 

 

Before talking about the program of speech-language therapy, the parents should know 
that they are the main backbone of this program as they are the parents of the cleft 
child, not the speech therapist, so they will play the most roles in the speech-language 
program as they are really the therapists and the speech-language therapist is the as-
sessor and planner of this program. 

The program of speech-language therapy should be applied at any age even in older chil-
dren or adults, this program will improve speech and language problems, assist in 
good social communication and also improve psychological impairment, so you should 
know that there is no too-late time with the program of speech-language therapy, final-
ly, you should know that there is no one treatment plan standard for every case. 

Establish correct oral articulatory placement and/or airflow direction and pressure build-up 
at the target place, using behavioral, and articulation (motor-phonetic) therapy. 

Maximize the intra-oral air pressure build-up during speech sound production. 

Teach new motor speech patterns to replace compensatory maladaptive articulation er-
rors. 
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5.3  Dental management 

 

 

As we mentioned before dental management begins at birth when the orthodontic devices 
are needed to overcome the feeding problem and also as a presurgical preparation, 
with primary dentition at 6 months of age the dentist should give some reassurance, 
information, preventive advice, and acclimatization instructions to the parents of the 
cleft baby, with mixed dentition stage at 6 years old the cleft child should be returned 
again to his dentist for helping a normal teeth development by instruction and medica-
tion, at the age of 12 years old the permanent teeth become developed and the child is 
ready for orthodontic devices to make a normal alignment of his teeth. 

 

Importance of dental management 

The pediatric dentist performs a dual role in both improving the personal impact as well as 
improving the surgical outcome. 

Early preventive advice for the young child with a cleft lip and palate. 

Advice and instructions on drinking, feeding, weaning, and tooth brushing of the cleft child 
for good oral health. 

Helping the child during teeth eruption at school age can be a problem. 

Good communication on a regular basis between the pediatric orthodontist and relevant 
members of the cleft team helps to achieve the best oral health outcome for the pa-
tient. 
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5.4  Psychological management 

 

 

As we have already mentioned, identifying the psychological factors that contribute to the 

psychological problems in cleft lip cases remains a great challenge, as most of these prob-

lems can be improved after surgical repair of the cleft, and in some cases, these problems 

even after surgical repair persistent, so psychotherapy should be routinely used in all cases 

of cleft lip, even with early surgical repair. 

 

 

 

 

5.5  Maxillofacial therapy 

 

 

As we mentioned before, about 60% of facial growth is done by age 4 and fully completed by 

age 12. Also, we mentioned that with the latest technology, all fissure repairs can be done 

within the first year of life without affecting facial growth, so we find facial growth problems in 

delayed cases or cases treated with older techniques . These problems were mainly alveolar 

defects requiring alveolar bone grafting (discussed later) or maxillary retraction (outside our 

area) requiring Le Fort I maxillary advancement. 
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CHAPTER 6 
SECONDARY CLEFT LIP 

AND PALATE REPAIR 
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Primary cleft lip and palate repair, ideally timed with the correct technique and experienced 

surgeon, provides the best satisfactory results required, but in the presence of ongoing com-

plications, school-age cleft lip and palate repair (5-8 years) should is considered age) and 

since any cleft lip and palate deformity cannot be fully or incompletely corrected during the 

primary repair, it should be corrected at the same time as the repair repair, after all certain 

techniques can lead to unwanted facial development results during growth, these The results 

should also be corrected. 

So secondary cleft lip-palate repair is a more comprehensive term than revision of cleft repair 

as it includes:  

1. Revision of the complications of the primary cleft repair. 

2. Repair of the deformity that couldn’t be corrected in the primary repair. 

3. Repair of the growth deformity that occurred after the primary repair. 
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Primary cleft lip repair should give a satisfactory result, this result needs some requirements 

to be the satisfied result that what we need, these requirements are: 

1. Accurate repair of skin, muscle, and mucous membrane. 

2. Rotation of the orbicularis oris muscle fibers to be in a horizontal position. 

3. Symmetrical alar bases and nostril floors, and nasal tip. 

4. Adequate columellar length and proper columellar-labial angle. 

5. A symmetrical vermilion border with a reproduced Cupid's bow. 

6. A slight eversion of the central portion of the upper lip. 

7. Minimal scar that will not interfere with any expression or emotion produced by the lip. 

 

6.1  Secondary cleft lip repair 

When two or more requirements are not met, a secondary cleft lip repair should be per-

formed. A secondary repair is always performed for optimal aesthetics, but this repair is more 

difficult than a primary repair because there is no planned dissection of the tough fibrous tis-

sue and defect tissue , Usually secondary repairs do not affect facial movements, on the 

contrary, these movements should be improved, but in some cases lead to deterioration of 

facial movements and facial expressions, so caution should be exercised in secondary lip 

repairs. 
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It means failure to replace the orbicularis oris muscle completely to the normal anatomical 

horizontal position. 

 
Causes: 

 

Failure to identify the muscle 

Failure to detach the abnormal insertion of the muscle 

Failure to rotate it down to be in a horizontal position 

Failure to unite the lateral and medial lip elements of the muscle 

 
Clinical picture: 

 

Depression all over the height of the lip in most cases 

Bulging at the alar base (the abnormal insertion of the muscle) 

In complete bilateral cases there is a flaccid prolabium 

 
Management: 

 

Secondary lip repair to separate the muscle from its abnormal insertion at the maxillary 

periosteum and the alar base laterally, and the premaxillary periosteum and the colu-

mellar base medially, and then rotate it to be horizontally and suture the two parts with 

multiple transverse mattress sutures. 

6.1.1  Incomplete Muscle Union 
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Flattening if the lip is loss of all landmarks of the upper lip 

 
Causes: 

 

The mesodermal deficiency produces a deficiency in the marginal tissue of the lip 

Soft tissue deficiency 

Pyriform aperture hypoplasia 

 
Clinical picture: 

 

Upper lip margin is blunted 

Philtral columns are flattened 

Loss of projection of cupid's bow 

 
Management: 

 

Create these projection by inserting dermal-fatty grafts 

By interdigitation of with the contralateral muscle during cleft lip repair 

Bone graft if needed 

6.1.2  Flattening of the Lip 
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Long lip is mostly occurred with rotational advancement techniques which may be symmet-

rical or asymmetrical, long lip repair is a challenge but the asymmetrical one is more chal-

lenge 

 
Causes: 

 

Non-accurate design in triangular and quadrangular repairs 

Failure to fix the orbicularis oris muscle to the anterior nasal spine 

False long due to maxillary hypoplasia 

 

Clinical picture: 
 

The length of the upper lip should be one third of the distance between columellar base 

and the chin so if longer is called long lip 

 

Management: 
 

Horizontal excision of soft tissues from supra-vermilion or subalar region then the scar 

can be camouflaged by the white roll or alar crease 

In asymmetrical type complete revision of the original repair should be done 

In cases of maxillary hypoplasia Le Fort osteotomy is the solution not the lip revision 

6.1.3  Long Lip 
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Short lip is mainly occurred due to technical errors in the primary lip repair 

 
Causes: 
Contracture of a linear scar 

Unrotated medial lip element 

Incomplete repair 

Dehiscence of the muscle repair 

Wide cleft 

Bad design 

 

Clinical picture: 
The length of the upper lip lesser than one third of the distance from columellar base to 

the chin 

 

Management: 
In minor deformity, scar excision and Z-plasty can be sufficient 

In moderate deformity complete lip revision with a proper technique without a linear 

repair 

In sever deformity the only solution is an Abbe flap from the lower lip 

6.1.4  Short lip 
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Tight lip is a restricted lip movement due to closure under tension, this is mainly due to ag-

gressive discarding of significant amounts of the soft tissues of the lip in the primary repair, in 

this case the philtrum is usually distorted and the only solution is the Abbe flap technique from 

the lower lip. 

In some cases, the tight lip is occurred due to primary repair over the protruded premaxilla, in 

this situation the management is the premaxillary setback. 

 
 

Abbe flap: 
 
Abbe flap was originally described by Robert Abbe in 1898 as a complete philtral reconstruc-

tion for bilateral cleft lip deformities, then became widely used in all lip defects and could be 

applied laterally in unilateral clefts as well as centrally in bilateral ones, in 1964 Millard proved 

that applying of the Abbe flap in the midline gives the best results, in 1970 the applying of Ab-

be flap in the midline became popularized even in unilateral lip revision. 

 

A- Design of the Abbe flap 
 

Normally the philtrum in adult is trapezoidal in shape with its length is about 17 mm and its 

width about 8-12 mm at the vermilion and 6-9 mm at the columellar base, so the Abbe flap 

should be designed in the same shape and approximately the same dimensions of the phil-

trum. 

1. The flap is designed as a full thickness flap including the three layers of the lower lip (skin, 

muscle and mucosa). 

2. The flap is designed to be taken from the center of the lower lip to be placed in the midline 

of the upper lip to create a philtrum. 

3. Also, the central depression of the lower lip will be transferred with the flap to form the 

philtral dimple. 

4. The flap is based on the inferior labial artery. 

5. Design the base of the flap to be narrow at the vermilion allowing it to be rotated 180 de-

grees upward. 

6.1.5  Tight Upper Lip (Mutilated Philtrum) 
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B- Applying of the Abbe flap 
 

1. Incise the designed flap by # 11 blade in a full thickness fashion. 

2. Incision must be in the all three layers. 

3. Incise all the margins of the flap except a narrow part at the vermilion on one side only. 

4. Take care to preserve the inferior labial artery at this narrow area at the vermilion. 

5. Incise the midline of the upper lip longitudinally from the vermilion to the columellar base. 

6. In bilateral cases the scar is in the midline and just excised but in unilateral cases the scar 

is lateral so make an incision in the midline and lateral scar revision should be done. 

7. The incised flap is rotated 180 degrees up to be fitted between the edges of the midline 

incision of the upper lip. 

8. Remember to keep the inferior labial artery protected by mucosa and few muscle fibers to 

prevent it from kinking during rotation of the flap; this is called the pedicle of the flap. 

9. You should align the white roll of the flap accurately with that of the upper lip. 

10. Closure of the upper lip and the donor lower lip in layers. 

11. After two weeks the pedicle is divided then the margins are trimmed and simply closed. 

12. Re-innervation and return of the full function require 9-24 months to be occurred. 
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Philtrum is the most characteristic feature of the upper lip and gives the upper lip its own iden-

tity, during facial expressions especially in lip movements the philtral columns and dimple are 

highlighted, so any morphological deformity in the philtrum should be reconstructed in a sec-

ondary repair even if all other lip features are satisfied. 

 

A- Abbe flap: 
 

Abbe flap is used in the severely deformed philtrum. 

 

B- Cartilaginous graft: 
 

This technique is used in reconstruction of the short philtrum after primary bilateral cleft lip re-

pair: 

1. Excise the old scars 

2. Elevate the philtral skin flap 

3. The muscle should be dissected and interdigitated 

4. Traction on the philtral skin flap to expand it to be more longer 

5. Take a cartilaginous graft from the concha and is trimmed in the same shape of the phil-

trum but with a little more in dimensions than the original philtral dimensions 

6. Put the graft under the philtral skin flap with the convex side outward 

7. Close the reflected flap again in the new position 

 

 

6.1.6  Reconstruction of the Philtrum and Cupid's Bow 
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C- Flip flap of the orbicularis oris: 
 

This technique is used for creating a definite philtrum in a patient with an indistinct philtrum by 

using flip flaps of some muscle fibers on both sides: 

1. Design the philtral columns you need by a 26-gauge needle dipped in gentian violet 

2. The distances between the two drawn lines are 10 mm at the columellar base and 12 mm 

at the peaks of the cupid's bow 

3. A linear incision is done just above the white roll 

4. Dissect the skin subcutaneously till the columellar base 

5. Identify the orbicularis oris muscle then incise its superficial layer vertically in the midline 

6. Flip each muscle flap laterally to be bulged at the previously drawn lines then fix the flaps 

to the muscle and the dermis of the skin 

7. Fix the midline of the muscle with the dermis of the skin to form the philtral dimple 

8. Close the skin 
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D- Palmaris longus graft: 
 

This technique is also used for creating a definite philtrum in a patient with an indistinct phil-

trum and deficient or thin orbicularis oris muscle by using palmaris tendon grafts within both 

philtral columns: 

1. Design the philtral columns you need by a 26-gauge needle dipped in gentian violet 

2. The distances between the two drawn lines are 10 mm at the columellar base and 12 mm 

at the peaks of the cupid's bow 

3. A linear incision is done just above the white roll 

4. Dissect the skin subcutaneously till the columellar base 

5. Take palmaris tendon graft from the forearm 

6. Design and cut the tendon grafts similar to the designed lines 

7. Insert the grafts between the skin and the muscle at the lines drawn for philtral columns 

8. Fix the tendon grafts to the muscle and to the dermis of the skin 

9. Fix the midline of the muscle with the dermis of the skin to form the philtral dimple 

10. Close the skin 

 

 

E- de-epidermized scar flap: 
 

This technique is used to reconstruct the philtral column in secondary unilateral lip repair: 

1. Carefully excise the epidermis of the scar 

2. The dermis of the scar is carefully separated sub-nasally as a flap with preservation of its 

pedicle at the vermilion 

3. Place the dermis flap at the designed line of philtral column 

4. Fix it to the muscle 

5. Finally close the skin in a cosmetic design 
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6.1.7  Deficient Buccal Sulcus: 
 

It is commonly occurred in bilateral cleft lip repair, but may be occurred in any type if the mu-

cosa is aggressively discarded as a technical error: 

In minor cases Z-plasty technique is enough 

In major cases combination of Z-plasty and V-Y advancement techniques should be ap-

plied especially in the premaxillary deficient buccal sulcus 

 

 

6.1.8  Malalignment of the White Roll: 
 

Malalignment is an irregularity of the white roll after primary repair of the cleft lip: 

In minor degrees excision of the scar and good re-approximating of the edges is enough 

In major degrees Z-plasty or V-Y advancement should be needed 
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6.1.9  Whistle Deformity: 
 

Whistling deformity or vermilion notching is a discontinuity in the free border of the vermillion, 

this deformity is a relatively common in unilateral cleft lip repair as well as in bilateral cleft lip 

repair. 

 
A- Causes: 

 

Inadequate rotation 

Inversion of the sutured edges 

Orbicularis Oris marginalis muscle deficiency 

Straight line scar contracture 

 
B- Management: 

 
1. V-Y advancement technique by designing the V-Y in upside down fashion 
2. Z-plasty technique in minor deformity 
3. Kapetansky double pendulum flaps for augmentation of the central defect in the bilateral 

clefts with repeated failed redo: 
i. Design nearly all the vermilion bilaterally as two flaps 
ii. The superior margin of the designed flaps 2-3 mm below the white 

roll and the inferior margin at vermilion-mucous junction 
iii. Dissect the flaps in a subdermal plane superiorly and in a submu-

cosal plane inferiorly 
iv. The medial parts of both flaps are dissected superiorly till the base 

of the nose 
v. The lateral parts are freed from the muscle to achieve more mobi-

lization 
vi. A central triangular vermilion flap is raised allowing inward and 

downward rotation of both flaps in the midline 
vii. Suture the both flaps in the midline 
viii. Then return the raised triangular vermilion flap and suture it to the 

both flaps in the midline to form the median tubercle 
ix. Reconstruct the medial parts of the muscle in a double breast 

technique 
x. Close the remaining wound 
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4. Cross muscle flap simulating the normal marginalis muscle: 
i. Infiltration of the lip 
ii. Excision of the previous scar 
iii. Sharp dissection of the muscle at the lateral vermilion area about 

1.5 cm 
iv. The same dissection at the medial area till the midline 
v. Create muscle flaps from the lower halves of the muscle medially 

and laterally 
vi. The two muscle flaps are crossed about 5 mm then fixed by 4-0 

sutures 
vii. The excess mucosa is trimmed 

5. Fat injection in the long linear deformity 
6. Complete revision in severe cases as you can reconstruct everything: orbicularis oris mus-

cle, marginalis formation and increase the vermilion height by Noordhoff's triangular ver-
milion flap 
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A successful primary cleft palate repair has some principles that should be obtained, these 

principles include water-tight closure of oral flaps, proper creation of a muscular sling to main-

tain the functioning soft palate, preservation of the velopharyngeal competency, production of 

normal speech, and minimal raw areas to avoid detrimental effect on the development of the 

maxilla if any of these targets not obtained secondary repair should be done. 

6.2  Secondary cleft palate repair 
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6.2.1  Hanging Palate: 
 
 
Hanging palate or detached palatal flap is a dehiscence of the mucoperiosteal flap from the 

alveolar margin after primary cleft palate repair, this complication is an unusual complication 

that is occurred in the 5
th
 postoperative day and should be repaired 

 
A- Causes: 

 

1. Dead space 

2. Hematoma 

3. Infection 

4. Trauma 

5. Poor quality sutures 

6. Marginal tension sutures 

7. Necrosis of the anterior part of the mucoperiosteal flap 

8. Poor wound healing 

 
B- Clinical picture: 

 

Discomfort during feeding 

 

C- Management: 
 

1. Prevention by obliteration of the 

deed space 

2. Take secondary sutures with a fibrin 

glue under general anesthesia  
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6.2.2  Bifid Uvula: 
 

Bifid uvula or cleft uvula is a split uvula into two halves, if preoperatively seen it is a sign of 

submucous cleft palate (30% of bifid uvula occurred in submucous cleft palate) or Loeys-

Dietz syndrome (connective tissue disorders, heart problems and aneurysmal arteries), but 

postoperatively means wound dehiscence. 

 

A- Clinical picture: 
 

Mainly asymptomatic 

May affect feeding, speech and hearing processes 

 

B- Management: 
 

Mainly reassurance and observation 

Feeding and speech therapy 

Secondary surgical repair for the parent's demand  
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Postoperative oronasal or palatal fistula is a failure of healing or a breakdown in the primary 

surgery resulting in patency between the oral and nasal cavities that persisted for at least one 

year after surgery, palatal fistula is the commonest complication of the primary cleft palate 

repair, the incidence of fistula formation after primary repair varies from 4% - 35% more in bi-

lateral than the unilateral cases, the fistula varies in its size and site which determines the 

plane of management. 

Also, the fistula is more in wide clefts than narrow ones, in 2009 Parwaz proved that a cleft 

width of 15 mm or greater was significantly associated with the risk of fistula while Lam in 

2012 proved that a cleft width of 10 mm increased the risk of fistula formation by 4.5 times 

compared with narrower clefts 

 

A- Causes: 
 

1. Repair under tension 

2. Postoperative infection 

3. Vascular injury of the blood supply of the palatal flap 

4. Applying of monopolar diathermy especially near the greater palatine pedicle 

 

B- Classification: 
 

1. According to the size: 
i. Small fistula is less than 2 mm 
ii. medium fistula is 3-5 mm 
iii. large fistula is more than 5 mm 

 
2. According to the site: 

i. Anterior palatal fistula (at the hard palate) 
ii. Mid-palatal fistula (at the junction of soft and hard palates) 
iii. Posterior palatal fistula (at the soft palate) 

6.2.3  Oronasal Fistula 
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Pittsburgh Fistula Classification: 
 

1. Uvula 
2. Soft palate 
3. Junction of hard and soft palate 
4. Hard palate 
5. Junction of primary and secondary palate 
6. Lingual-alveolar 
7. Labial-alveolar 

C- Clinical picture: 
 

The postoperative palatal fistula may be symptomatic or asymptomatic, if symptomatic: 

 

Nasal regurgitation of fluid and food, which leads to foul smell and repeated rhinitis 

Hypernasality and speech problems 

Hearing loss 

 

 
D- Management: 

 

Not every visible palatal fistula needs intervention or surgical correction because of the inci-

dence of recurrence is more than 75%, so firstly to be approved as an oronasal fistula a time 

from 6-12 months should be passed then diagnosed as a symptomatic or an asymptomatic 

fistula, the asymptomatic fistula doesn’t need to be repaired and need only to be observed 

with reassurance of the parents, but the symptomatic fistula need a plane of management. 
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Management plane of symptomatic palatal fistula: 
 

There are many techniques for closure of the oronasal fistulae, these techniques are different 

according to the site and the size of fistula, so you should choose the proper technique for the 

selected fistula and the proper time to do it to get the best results you need, but there are 

some factors that control your decision and determine the ideal technique to be applied, 

these factors are: 

1. Age of the patient 

2. Complaints of the patient 

3. Scarring of the previous repair 

4. Soft tissues available for repair 

5. Effects of fistula on the oral hygiene 

6. Effects of fistula on the speech 

7. Velopharyngeal incompetency is present or not 

8. Purpose of the repair, even if psychologically in asymptomatic fistula 

The plane of management: 

A- Prealveolar fistula: 
 

This oronasal fistula occurred as a result of failure of nasal floor formation, so this fistula 

passes from the gingivobuccal sulcus to the nasal cavity not including the alveolar bone in its 

pathway 

 
1- Asymptomatic: 

 
Wait to be repaired in combination with other techniques such as: 

Early with lip revision 
Late with alveolar bone grafting 

 
2- Symptomatic: 

 
The fistula is repaired by a bucco-gingival mucosal flap 
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B- Alveolar fistula: 
 
This fistula is occurred in complete clefts and not closed spontaneously or by gingivoperioste-
oplasty, so can be closed by one of two techniques: 
 

Alveolar extension palatoplasty 
Alveolar bone grafting 

C- Postalveolar fistula: 
 
This fistula is mainly occurred as a technical error in the repair of the postalveolar cleft, it can 
be closed by one of two techniques: 
 

Alveolar extension palatoplasty 
Tongue flap 

D- Hard palate fistula: 
 
This is the commonest site of the oronasal fistula and usually symptomatic, it can be closed 
by one of the following techniques: 
 

Local flap 
Von Langenbeck flap 
Two-flaps technique 
Alveolar extension palatoplasty 
Tongue flap  
Free flap 
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E- Junctional fistula: 
 
This fistula is occurred at the junction of hard and soft palates and usually it is symptomatic, it 
can be closed by: 
 

Local flap 
Von Langenbeck flap 
Buccal myomucosal flap 

F- Soft palate fistula: 
 
This fistula is occurred in the soft palate and it is uncommonly to be occurred, it may be 
symptomatic or asymptomatic but it must be evaluated in close relation with presence of 
velopharyngeal incompetence or not 
 

1- Asymptomatic: 
 
With velopharyngeal incompetence, it should be repaired with the velopha-

ryngeal competent techniques  
Without velopharyngeal incompetence, it should be repaired for aesthetic 

reasons only 
 

2- Symptomatic: 
 
Secondary soft palate repair 
Furlow palatoplasty 

NB: 
 
 In some situations when recurrence of the fistula several times, refusal for surgery by 
patients and a tooth prosthesis is needed, a prosthetic cover for the fistula will be applied as a 
non-surgical management to improve the symptoms of the fistula 
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Techniques of oronasal fistula repair 

Surgical principles: 
 

1. Fistula should be closed in two layers 
2. More better to put an intermediate layer as a third layer such as cartilage, bone 

and acellular dermal matrix 
3. Each layer should have a good blood supply 
4. Layers should be sutured without tension 

6.2.3.1  Alveolar Extension Palatoplasty (AEP) 
 

 

This technique depends in its dissection on the developmental or embryological blood supply 

of the palate, usually, all classic palatoplasty techniques have a limited dissection at the junc-

tion between the palatal shelves and the alveolar ridge where the lateral incisions are usually 

done, but the AEP technique follows the embryological dissection of the entire greater pala-

tine neuroangiosome to generate longer flaps and preventing or repairing fistulae. 

Following the embryological distribution of the blood supply of the palate reveals that the 

greater palatine neuroangiosome can distribute till the superior margin of the alveolar ridge, 

so the alveolar ridge can be divided by a line of demarcation along its superior margin into 

two sides, the lingual side that is supplied by the greater palatine artery (a branch from the 

descending palatine artery) and the labial side that is supplied by the ascending palatine ar-

tery (a branch from the facial artery), the alveolar mucoperiosteum on the lingual side can be 

dissected with the palatine flap as one block to increase the dimensions of this flap (length 

and width) by following the angiosome concept, this dissection is called alveolar extension 

palatoplasty technique. 

The original AEP technique was described by Michael H. Carstens in 1999 and simply close 

the anterior palatal fistula in a single layer and gave a good result even in fistula with 2 cm in 

diameter, Denny modified Carsten's AEP technique by closing the fistula in two layers that 

gave a more successful result. 
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Applying of the technique 
 
1. The same position of cleft palate repair 

2. Infiltration with 1-200000 adrenalized saline of the palate and the alveolus including the 

nose and nasopharynx also 

3. Incise the cleft margin by Beaver 69 blade in 45-degree back cut incision 

4. Incise the alveolar superior margin along its ridge from the maxillary tuberosity to the mid-

line 

5. The gingivomucoperiosteum of the alveolus on the lingual side measures 4-6 mm from the 

alveolar-palatine junction at the age of 9 months 

6. Dissect the alveolar mucoperiosteum on the lingual side along the alveolar ridge subperi-

osteally to be continued with the palatine flap till the greater palatine pedicle 

7. The tip of the periosteal elevator is used to ensure the mobility of the flap from the maxil-

lary tuberosity  

8. Remember that the space of Ernst is not entered (space of Ernst is a surgically dissected 

pocket created by cutting of the oral mucosa, the thin palatoglossus muscle, fracturing of 

the hamulus and entering between the pharyngeal constrictor and internal pterygoid mus-

cles) 

9. Osteotomy on the medial aspect of greater palatine foramen is recommended in case of 

larger defects in cleft patients 

10. The same is done on the other side 

11. This alveolar extension makes the flap more longer and wider 

12. The mucoperiosteal flap in childhood is elevated from tooth margins and palatal bone 

13. Excision of the margins of the fistula 

14. Closure of the fistula and suture the flap 

to the alveolar ridge 

 

The advantages of AEP 
 

1. Hard palate coverage with like tissue 

2. Tension free closure due to additional 

tissue available from gingival extension 

3. Minimal exposure of palatal bone, raw 

area is on the tooth margin and not on 

the palatal bone. 

4. Preservation of blood supply to the pal-

atal gingiva and palatal periosteum. 

5. The procedure is better than tongue 

flaps for medium sized hard palate fistu-

las of 2 to 3 cm in diameter at the maxi-

mum. 

6. Better patient’s compliance than pedi-

cled tongue flap 
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6.2.3.2  Alveolar Bone Grafting 
 

 

The alveolus is the bony part of the maxillary bone at which the normal tooth eruption should 

occur, in complete cleft cases alveolar cleft is present as a result of the failure of fusion of the 

maxillary prominences so many questions should be asked about if there is a connection be-

tween teeth and alveolus, if alveolar cleft prevents tooth eruption and if there is a benefit from 

alveolar cleft correction before the eruption or not, to answer these questions we should dis-

cuss the mechanism of normal eruption first. 

There are many theories have been presented on the mechanisms of tooth eruption but these 

theories are out of our entity, our concern here is the relation between tooth eruption and the 

alveolus, the tooth is connected to the alveolar bone via a non-linear viscoelastic material 

called the periodontal ligament and through this ligament, the tooth is transferred to the alveo-

lar bone where bone resorption occurred for the formation of the tooth socket and then the 

tooth erupts through the alveolar ridge. 

Dental anomalies in cleft cases are mostly localized in the area of the cleft defect such as; 

agenesis, impaction, pulp stone, microdontia, enamel hypoplasia, supernumerary teeth, and 

ectopic eruption, however, agenesis is the most dental anomaly in cleft cases still the cleft 

doesn’t prevent totally the eruption of teeth in the cleft region and lack of the periodontal liga-

ment in the cleft region makes the tooth eruption in abnormal forms and abnormal directions, 

so the reconstruction of this bone defect should be done before the permanent tooth eruption. 

Alveolar bone grafting was firstly done in 1901 by Von Eiselsberg as he used a pedicled oste-

ocutaneous flap to reconstruct a palatal defect but didn’t succeed, the first successful grafting 

was done in 1914 by Drachter as he used a tibial bone graft then this procedure was evolved 

by Veau in 1931 by using tibial chips, during the 1950s and 1960s many surgeons began ap-

plying alveolar bone grafting at early months of life as primary alveolar bone grafting using rib 

bone grafts, but in 1970s many disadvantages of this technique were founded: 

1. Primary rib grafts in the maxilla do not increase in size concomitant with facial 

growth and development. 

2. Teeth do not migrate and erupt spontaneously through a rib bone graft. 

3. Rib bone grafts do not form a true alveolar process; a permanent alveolar notch 

remains. 

4. The orthopedic effect of the bone graft decreases as its incorporation increases.  



Practical Tricks In Cleft Lip and Palate  

279 

These disadvantages made the primary alveolar bone grafting not preferred, also when the 

alveolar bone grafting was done lately after canine eruption (10 years old) had a lower suc-

cess rate than before tooth eruption (6-7 years old), bone grafting before the eruption is 

called secondary alveolar bone grafting. 

Secondary alveolar bone grafting meaning bone grafting in the mixed dentition (5-7 years 

old), grafting at this time was founded had many advantages such as: 

 

1. Stabilization of the dental maxillary arch 

2. Improving the conditions for prosthodontic treatment (crowns, bridges and im-

plants) 

3. Facilitation of eruption of teeth 

4. Supporting to teeth neighboring the cleft 

5. Improving speech problems caused by irregular positioning of articulators, or es-

cape of air through the oronasal communication 

6. Improving facial appearance by augmentation of the alar base of the nose to 

achieve symmetry with the non-cleft side. 

7. Restoration of the proper occlusion relationship of the maxilla and mandible 

 

So, secondary alveolar bone grafting is the preferred and most commonly used technique in 

repairing the alveolar oronasal fistula, the major aim of secondary bone grafting is to unify the 

maxilla and create an osseous base that will support tooth eruption into the arch, the bone 

graft can be autogenic or allogenic, the autogenic bone graft may be cancellous bone from 

the ilium or tibia and may be corticocancellous bone from cranial bone or mandibular symphy-

sis, where the allogenic bone graft is an alternative for reconstruction of the alveolar cleft. 

Allogenic bone graft is derived from a human cadaver which may have the risk of disease 

transmission, potential rejection, and resorption, so this graft is treated biochemically to de-

rive a biosynthetic material called demineralized bone matrix, this substance has a few disad-

vantages and some advantages like; elimination of the donor morbidity and availability of the 

bone graft in adequate shape and amount, so it is the most substance used as an alternative 

to the autogenic graft. 

An autogenic bone graft can be cancellous or cortical, a cancellous bone graft is more vascu-

lar, has more space, contains more bone regeneration, and has better ingrowth of new bone 

from the adjacent bone segments, while the cortical bone graft will usually die and be re-

placed by an invasion of bone cells originating from the recipient site, so the cancellous bone 

graft is the most commonly used. 
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A- Design of secondary bone grafting 
 

Prepare the recipient site to receive the bone graft 

Design a gingival mucoperiosteal flap with a broad base 

Mucoperiosteal flap gives a good attachment and support to the bone graft in the cleft site 

Prepare the donor area iliac crest or tibia if autogenic graft 

 
B- Applying of secondary bone grafting 
 
1. Positioning of the patient with general anesthesia using nasoendotracheal tube 
2. Incisions are made along the cleft margins splitting the labial-nasal and palatal-nasal mu-

cosa 
3. All hypertrophic mucosae at the cleft edge are excised to allow accurate approximation 
4. Two gingivomucoperiosteal flaps are then raised  
5. Labial gingivomucoperiosteal flap is extended for adequate exposure 
6. Posteriorly, the incision is extended to the first permanent molar 
7. Anteriorly, the incision is extended to the mesial aspect of the cleft 
8. Palatal gingivomucoperiosteal flap is elevated just enough to visualize the cleft 
9. Nasal floor is reconstructed if needed 
10. Curettage of the alveolar cleft is done for formation of raw surfaces 
11. Now will be referred to the donor sites in autograft or the previously prepared allograft 
12. In iliac crest graft: 

i. The patient is placed in the supine position 
ii. A sand bag is placed beneath the hip to elevate and slightly rotate the 

anterior iliac crest 
iii. An incision is made through the skin and periosteum, starting approxi-

mately 1 cm lateral and inferior to the anterior-superior iliac spine for 6–8 
cm 

iv. The superior portion of the incision is then retracted medially to expose 
the crest of the ilium 

v. Dissect the abdominal muscles from the inner side of the crest 
vi. By osteotomy cut the cortical bone from all sides except inner or outer to 

be as open book 
vii. Bring adequate amount of the cancellous bone 
viii. Aspirate bone marrow fluid to keep the bone moist and help in healing 
ix. Close the open book cortical bone 
x. Suture the muscles by 2-0 vicryl 

13. In tibial bone graft: 
i. It is taken from the proximal part of the tibia just distal to the tuberosity 
ii. An incision about 10-15 mm is made at this site longitudinally 
iii. Retraction of lips of the incision by stay sutures 
iv. A small periosteal flap is raised then retracted by stay suture 
v. Open a small window in the cortical bone by a chisel 
vi. Bring adequate amount of the cancellous bone 
vii. Aspirate bone marrow fluid to keep the bone moist and help in healing 
viii. Replace the periosteal flap to cover the defect and sutured in place 
ix. Closure in layers 
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14. Now return to the recipient site and fill the alveolar defect with the bone graft 
15. Close all labial and palatal gingivomucoperiosteal flaps over the bone grafts 
16. After months you can't differentiate between the grafted bone and the alveolar bone prop-

er even with bone biopsy 



Practical Tricks In Cleft Lip and Palate  

282 



Practical Tricks In Cleft Lip and Palate  

283 



Practical Tricks In Cleft Lip and Palate  

284 



Practical Tricks In Cleft Lip and Palate  

285 



Practical Tricks In Cleft Lip and Palate  

286 



Practical Tricks In Cleft Lip and Palate  

287 



Practical Tricks In Cleft Lip and Palate  

288 

6.2.3.3  Tongue flap 
 

 

The tongue is a muscle mass that is almost covered by a mucous membrane and freely mo-

bile inside the mouth, the tongue has a rich blood supply from the lingual artery which is a 

branch of the external carotid artery, these special characteristics of the tongue make the lin-

gual flap easily designed to fit any site inside the mouth comfortably. 

The first time to use lingual flap reconstructed the intraoral defects was in 1901 by Eisenberg 

as a pedunculated flap, and in 1909 Lexer a posterior-based lingual flap to repair a defect in 

the posterior area of the mouth and pharynx (retro-molar and tonsillar defects), in 1956 Klopp 

and Schurter used the lingual flap for the first time in repair of the soft palate 

In 1966 Guerrero Santos used the lingual flap to reconstruct the palatine fistula, all previous 

flaps were posteriorly based flaps as safe according to the course of the blood supply but in 

1972 Jackson modified the lingual flap to be an anteriorly based flap for closure of children's 

palatine fistulae, then the lingual flap was modified from full thickness flap to a thin one in 

1992 and closed the palatine fistula safely. 

The tongue flap is an ideal flap to repair a palatal fistula as it has many advantages such as 

rich blood supply, simply designed technique, free mobility of the tongue, muscular bulk of the 

tongue, and less donor site morbidity, but it is not a single technique and need two stages to 

be completed so should be done in an elder cooperative child with a palatal fistula 
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Technique  
 

The tongue flap is a good option for repair of a complicated palatine fistula especially if there 

is a loss of a palatine tissue, most surgeons approve two layers closure but if difficult may a 

single layer closure is sufficient, also most surgeons prefer nasal endotracheal tube away 

from the site of fistula but may be oral endotracheal, this technique is based on two stages 

(stage of designing and applying flap and stage of separation of the flap) and every stage is 

applied on two sites (donor site and recipient site): 

A- Stage of designing and applying flap: (stage I) 
 

1- Recipient site: (site of fistula) 
 

i. Marking around the fistula about 2-5 mm 
ii. infiltration of the oral palatal mucosa at the site of fistula with adrena-

line-saline (1-200000) for hemostasis and facilitation of dissection 
iii. incise at the marking line and dissect carefully toward the fistula pre-

serving the viability of the dissected mucosa 
iv. reflect the dissected oral palatine mucosa to cover the fistula as a na-

sal layer with or without suturing 

2- Donor site: (tongue flap) 
 

I- Posterior based flap: 
 

i. It is the primary designed flap for a complicated large palatine 
fistula 

ii. Easily designed and applied without restricted rules because 
the posterior pedicle is the anatomical pedicle which is highly 
vascular 

iii. It is a good flap for a posterior palatine fistula 
iv. But it stimulate the gag reflex making the patient always un-

comfortable and need a naso-gastric tube for feeding 
v. So modified to a posterior based lateral flap which is more 

comfortable and less harmful 
vi. The posterior lateral lingual flap is ideal for a large longitudinal 

palatal fistula especially that extending to the alveolar process  
vii. You can take up to one third of the tongue width with carful de-

sign of the pedicle not to be thin 
viii. Then elevate the flap to cover the fistula as an oral layer 
ix. With posterior lateral flap no need for a naso-gastric tube for 

feeding 
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II- Anterior based flap: 
 

i. It is the ideal flap for the anterior palatine fistula and the alveo-
lar fistula 

ii. Care must be taken to preserve the blood supply of the anteri-
or pedicle 

iii. Pull the tongue with two stay sutures at the tip of the tongue 
iv. Measure 2 cm from the tip of the tongue and spare them to 

preserve the blood supply of the anterior pedicle 
v. Measure the size of fistula with a suture material or a gauze 

then design the lingual flap with extra 1-2 cm to make the flap 
be movable easily to cover the posterior margin of the fistula 

vi. You should raise the anterior based tongue flap with 2-3 mm 
muscle thickness to preserve a good blood supply to the flap 

vii. Then elevate the flap to cover the fistula as an oral layer  
viii. No need for a naso-gastric tube for feeding 

 
 
 

B- Stage of separation of the flap: 
 

After 2-3 weeks the flap can be divided and complete the repair of the fistula 
and the donor site at the tongue 
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6.2.3.4  Buccal myomucosal flap 
 

This technique is used when a large area of palatine tissue is lost and there is enough tissues 

to be used, this technique depend on the rich blood supply of the buccal area especially pos-

teriorly, as it is supplied by a buccal branch from the facial artery and a buccal branch from 

the maxillary artery, also the nearest of buccal area to the site of fistula facilitates the design 

and applying of the flap in addition to the highly rate of success in a very badly luck case 

 
Design and applying: 
 

1. Mark the designed flap carefully to be 

away from the mouth commissure by 2 

cm to preserve it and away from the 

punctum of parotid duct 

2. Incise the flap in a full thickness all 

around except posteriorly at the pedicle 

3. Full thickness including the buccinators 

muscle 

4. Posteriorly incise only the mucosa and 

leaving the buccinators muscle intact to 

be the pedicle of the flap 

5. Raise the flap and rotate it to cover the 

fistula as a single layer 

6. If palatal tissues still intact the flap is 

tunneled beneath these tissues to 

reach the fistula 

7. In large fistula bilateral buccal myo-

mucosal flap can be used 

6.2.3.5  Nonsurgical closure 
 

Some patients had bad luck results with surgical reconstruction and became psychologically 

troubled with surgical intervention, those patients always were refusing any surgical trials to 

repair their fistulae, so the only solution for their problem is an obturator device that designed 

by an orthodontist colleague to close the fistula 
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6.2.4  Velopharyngeal Insufficiency (VPI) 
 

 

The soft palate (velum) is a main part of the Velopharyngeal port which is responsible for the 

preservation of feeding and speech processes in a correct pattern, so any defect in repair of 

the cleft soft palate will affect these processes, especially the speech process by escaping a 

lot of expiratory air through the nasal cavity during speech causing hypernasality (hypernasal 

speech) which is an announcing problem for the patient and his parents 

In fact, there are many causes of hypernasal speech so we should determine exactly the 

cause to put our plane of management of the case, in a case of hypernasal speech we should 

differentiate between Velopharyngeal mislearning, Velopharyngeal incompetency, and 

Velopharyngeal insufficiency to evaluate if the case is surgical or nonsurgical and if surgical is 

it related to the velum (or entity) or not 

Velopharyngeal mislearning is a habitual speech disorder where speech sounds formed at 

the level of vocal cords are produced without moving of the soft palate (which is functionally 

normal) leading to escape of these sounds from the nose causing hypernasal speech, in this 

disorder no role of surgical intervention and the speech therapy by speech-language 

pathologist should be done to correct these wrong habits, then after finishing of speech thera-

py the child should be evaluated again with the assistance of our speech-language 

pathologist as a mixed complicated condition may be present 

On the other hand, when our speech-language pathologist informs us there is a functional 

disorder, we should differentiate between Velopharyngeal incompetence in which inadequate 

closure of the velopharyngeal port occurs secondary to oral motor difficulties (such as pare-

sis, apraxia, dysarthria) and Velopharyngeal insufficiency in which inadequate closure of the 

velopharyngeal port is occurred due to a structural problem with the soft palate which should 

be corrected surgically 
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A- Diagnosis of velopharyngeal insufficiency: 
 
 

Nasopharyngoscopy: 
 
The first step to get the diagnosis is a nasopharyngoscopy; this is an endoscopic device 
through the nose recording the movement of the soft palate and pharynx during speech, this 
device can help the speech-language pathologist in his methods of speech therapy and how 
to correct the articulation so we can call this technique a diagnostic therapy,  
 

Magnetic Resonance Imaging (MRI): 
 
MRI is used during static state giving us perfect data about muscles of the velum (strength 
and dimensions) and during dynamic state with speech but the data given are not perfect 
 

Nasometry: 
 
Nasometry is used in speech clinics to measure the resonance characteristics and the hyper-
nasality during speech 
 
 
 

B- Surgical Management  
 

The our entity here is reconstruction of the velum either by Furlow palatoplasty or palatal re-

repair as mentioned before to correct the velopharyngeal insufficiency, but the other tech-

niques such as sphincter pharyngoplasty, pharyngeal flap and posterior pharyngeal wall aug-

mentation are out of our entity here 
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Pediatric Plastic Surgeon, Smile Master trains cleft chil-
dren, he is responsible for improving their lifestyles to 
mimic their normal peers. 
So, to become a good pediatric plastic surgeon and 
carve a place for yourself in pediatric plastic surgery, 
you should be well prepared, well trained, and have 
many skills and practical skills to help your cleft lip and 
palate child achieve the best results, make them happy. 
Finally, remember that cleft children and their parents 
dream of a normal life without deformities and see you 
as the lifeblood of their happiness, so you must be the 
"hope for a smile, not a cause for sadness". 
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Pediatric Plastic Surgeon, Smile Master trains cleft children, he is re-
sponsible for improving their lifestyles to mimic their normal peers. 

So, to become a good pediatric plastic surgeon and carve a place for 
yourself in pediatric plastic surgery, you should be well prepared, well 
trained, and have many skills and practical skills to help your cleft lip 
and palate child achieve the best results, make them happy. 

Finally, remember that cleft children and their parents dream of a nor-
mal life without deformities and see you as the lifeblood of their happi-
ness, so you must be the "hope for a smile, not a cause for sadness". 


