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ABSTRACT

BACKGROUND

To establish speech, growth and development of maxillofacial region and hearing etc.
towards normal is the aim of every professional working for cleft care. With a quest
to attain and normalize the growth and development in CLP since ages, researchers
and workers have invented and still inventing newer technique to treat them. The
procedure of surgeries has evolved over a period of time. Controversies concerning
speech and maxillofacial growth have challenged many surgeons who have come up
with different views in surgical methods. Studies suggest that the palate repair is the
main cause of the maxilla and growth disturbance that later is responsible for speech
impairment due to fibrous tissue in anterior palate and constricted tissue in uvula
due to repair. Many authors have noted that delayed hard palate repair has more
positive effects on maxillary growth than that of early hard palate repair, but studies
have also proved that late palate repair impair the speech with due respect. This
unsolved controversy whether to opt for late/ early palatoplasty w.r.t to the
improvement in speech is still unsolved controversy. The purpose of this article is to
review the history of cleft palate surgery, its evolution, various surgical methods and
optimal timing of cleft palate repair.
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Embryological Aspect

Neural crest cells (NCC) arise from the cranial crest forms the
facial primordial. It is a sequence of small buds of tissue which
is formed around the region of primitive mouth. (2) Formation
of maxillary processes is initiated when NCC migrate in
association with ectodermal cells at the area of primitive oral
cavity. At 45t day, development of palatal shelves of
embryonic life takes place followed by an intrinsic force that is
generated within the palatal shelves. When the intrinsic force
reaches a threshold limit, it surpasses the force of resistance of
tongue. It is formed by the collection and hydration of
hyaluronic acid-1. This acid is secreted by formation of
epidermal growth factor (EGF) and transforming growth
factor beta (TGF). Type I collagen bundles, which runs from the
centre of the vertical shelf partly directs the force needed for
elevating palatal shelf. (2 Palatal shelf has basement
membrane and epithelial covering, which exhibits differential
traction and it helps to constrain and redirect the swelling
osmotic force. The mesenchymal cells which are present in
palatal are contractile in nature and these mesenchymal cells
secrete various neurotransmitter, exhibit cell contractility and
secrete glycosaminoglycan dehydration. (2) Midline epithelial
seam is formed by medial edge epithelial approximation. At
this time, palatal shelves fuse with each other developing cell
adhesion molecules and desmosomes. During this
developmental stage, the palatal shelves rapidly elevate. They
change their position from vertical to a horizontal position,
which is above the dorsum of the tongue. Time required for
self-elevation is probably within minutes or hours.

During the process of expansion, initially there is increase
in dimension of epithelial cells, which in turn cell size
decreases simultaneously. The process of expansion takes
place at oral and nasal aspects with increase in the height of
palatal and epithelial cell migration which in turn establishes
continuity across the intact horizontal palate. Epithelial cells
on medial edge cease DNA synthesis 24-36 hrs prior to shelf
contact by the process of apoptosis with intact basement
membrane. Based on the experiment conducted on epithelial
mesenchymal recombination cells it was concluded that
mesenchyme cells specify epithelial differentiation with
epithelial cells at medial edge undergo death which is rather a
“murder” by the underlying mesenchyme than an intrinsic
epithelial suicide. (2)

Mesenchymal cells transmit signals for epithelial
differentiation. These are transmitted by firstly through
extracellular matrix molecules and soluble factors and direct
cell-to cell contact, or combinations of all the above. The fusion
of the mesenchymal shelves takes place within minutes, but
complications occur during developmental events, which
result in a palatal clefting. When large number of epithelial
seam cells migrate, it results into seam disruption (perhaps
50%) into the palatal mesenchyme. (2) These cells which are
formed very quickly become undistinguishable from other
palatal mesenchyme cells.

Myogenic blastemata develop in the soft palate, similarly
osteogenic blastemata develop in palatal processes of the
macxillary and palatine bones. This blastemata is responsible
for differentiation of the mesenchyme of the hard palate. The
epithelia on nasal aspect of the palate gets differentiated into
pseudostratified ciliated columnar cells. The epithelia on the
oral aspect of the palate gets differentiated into stratified
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squamous nonkeratinized cells. There is almost no growth in
width of head, but constant growth in height of head, during
palatal shelf elevation. This establishes a favourable orofacial
environment for the expansion of palatal shelves to occupy a
position above the dorsum of the tongue. On 43rd day palatal
shelves elevate (22-24 mm CRL) and is closed till 55t days
(33-37 mm CRL). The mesenchymal fusion is complete by 60t
days (45-46 mm CRL).

Historical Perspective from Ancient Times to the
Renaissance Period

Cleft lip and palate (CLCP) research work is carried out
extensively in the field of Orthodontics. Many surgical
techniques have been developed to correct cleft lip and palate,
but till date there are many controversies on treatment
approach. It all started with the unresolved work of
archaeological department. With their dazzling work on
ancient civilization which existed at that time such evidence
has been brought into picture. In that era, Schonwerda and
Peruvian civilizations have documented the data regarding
individuals who were not treated for CLCP. They also noted
that these individuals survived till adulthood. ®) But as we
know, every coin has another side, the literature by the
Egyptians, Mesopotamians, Indians, Greeks and Romans
studies, based on archaeological evidence descriptions of cleft
operations were not recorded in these civilizations. ) For
many decades, the particular aetiology of CLCP was not
identified and diagnosed as tertiary syphilis.

In Chin dynasty (4th century AD), first data regarding
surgical treatment of CLCP was recorded. Wherein only
procedures to correct the lip was mentioned with no methods
for repair of cleft palate was described. To correct the hyper
nasal speech covering the palatal defects was done. It was
covered with cotton and plates of silver or lead. (56) For many
years, this technique was used as an obturator to close fistula
of palate As during ancient times anaesthesia was not available
it was very impossible to operate cleft palate, but during early
nineteens with the advent of chloroform the first known cleft
palate surgery was performed. (6} (7) The advent anaesthesia
led to a new beginning in the field of surgery. In 1764, the first
surgical repair of a cleft velum was done by the French dentist,
Le Monnier. (8) The operation was done in three-stage. Firstly
the cleft edges were approximated with sutures, then
cauterization of the cleft edges was done followed by
realigning the fresh edges. (9. (6)

In 1828, Johann Friedrich Dieffenbach did surgical repair
of cleft palate by elevating the mucosa on the hard palate to
close the palatal cleft and, then lateral osteotomies were done
to close the defect. (19) Later in the beginning of 19th century
the drastic development was seen in the repair of clefts by the
techniques employed by Bernhard von Langenbeck in 1859,
(11 Victor Veau in 1931, (12) Kilner and William EM Wardill in
1937, (13) wherein bipedicled mucoperiosteal flap was
advanced medially to close the cleft palate defect. The
enhanced blood supply of the mucoperiosteal flaps
considerably decreased the occurrence of dehiscence
following palatoplasty which was considered the lacunae in
previous surgical technique. Due to this hard work, treatment
of CLCP became possible with best outcomes. The treatment
aimed to improve midfacial skeletal growth, velopharyngeal
insufficiency and speech.
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Techniques of Palatoplasty and Their Modifications
Bernhard Von Langenbeck Palatoplasty- Bernhard Rudolph
Conrad Langenbeck was a renowned surgeon of Germany
during mid of 19t century. He was a founder of surgical
dynasty born in 1810 in Paddingbuttel a small town near
North Sea. (11) The oldest palatoplasty procedure for CLCP was
introduced by von Langenbeck in 1859. It was performed in
the case of an incomplete cleft of the secondary palate. It was
not done if the defect included lip and alveolus. The defect was
closed with shortening of the palate. It was performed by
mobilizing the bipedicled mucoperiosteal flaps medially. (14
The lateral relaxing incision is given to approximate cleft
margins. It initiates from the posterior margins of maxillary
tuberosity area. It then continues with the posterior portion of
the alveolar ridge (Fig. 1). To create muscle sling, additional
procedure such as muscle dissection and muscle suturing is
been done. Von Langenbeck technique has several
modifications such as intravelar veloplasty to replicate the
standard sling of muscles. Also, Furlow double opposing Z-
palatoplasty can be used with Langenbeck technique to
increase palatal length. 15 (Fig 1.1 - 1.3)

Veau-Wardill-Kilner Palatoplasty- V-Y procedure is done to
lengthen the palate and retroposed the whole mucoperiosteal
flap and the soft palate. (13) During the V-Y procedure, there is
a wide raw area anteriorly and laterally along the alveolar
margin which heals by secondary intention. This procedure
results in velopharyngeal incompetence and shortening of the
palate. Dental malalignment and alveolar arch constriction are
the consequences of the bare surface besides the alveolar
margin. This procedure is an alteration of the von Langenbeck
method. The incision is made beside the cleft margin and the
alveolar margin which are combined anteriorly to free the
mucoperiosteal flaps. (16). 17) The soft plate is restored in a
straight line and are based on the greater palatine vessels. The
levator palati muscle separation and re-establishment of the
muscle sling is completed as in intravelar veloplasty. (18) (Fig
2.1-24)

Furlow Double Opposing Z-Palatoplasty- In 1978, double
opposing Z-palatoplasty was presented by Leonard T. Furlow
Jr.(19) This procedure involves changing the retrogressive flaps
with Z-plasties. Within the posteriorly mobilized flaps
relocation of the levator veli palatini muscle is done. Incisions
are made along margins of cleft to close the hard palate region,
taking the benefit of deep arch of the palate the
mucoperiosteum is elevated from the medial side, hence cleft
is closed by layers without any additional lateral incision.
Marginal velopharyngeal insufficiency and primary closure of
a submucous cleft palate is very well addressed with this
procedure. (19), (20) (21), (22), (23), (24), (25) On transposition of the
triangles, the suture line is horizontal with good overlap of the
levator muscle providing effective lengthening of the soft
palate and speech outcome. However, the studies have not
proved this objectively. The major drawback of the technique
is the non-anatomic placement of the muscle.

Two-Stage Palatoplasty- Two-stage Palatoplasty was first
described in 1967 by Janusz Bardach in Poland. It is a
recognized fact that unrepaired cleft patients have acceptable
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maxillary relationship and development. (26). (27). (28) Due to
early palatal surgical intervention, maxillary hypoplasia which
occurred in anteroposterior direction therefore, many
surgeons began to perform palate repair in two stages. First
the soft palate was repaired followed by hard palate. (29
Schweckendiek advocated early closure of the soft palate and
delayed closure of the hard palate by introducing a new
protocol for better upper jaw growth. 290 He advocated both
lip and soft palate surgeries to be done at the 4-6 months. He
advised to cover hard palate with a prosthetic plate. After this
at the age of 12-15 years, surgery should be done. He believed
that normal speech and normal maxilla growth can be
achieved by following such protocol. Rohrich et al. noted that
if the palate is repaired early by two-stage repair procedure
then complete closure of the cleft was addressed till 15-18
months of age. 39 Perko et al also revised the protocol for two-
stage palatoplasty. He advised soft palate repair at 18 months
and hard palatal repair at 5-6 years of age. He observed a
compromised speech with these individuals. 31 Hence, this
technique fell into disrepute. Delaire et al introduced two-
stage functional palatoplasty in which the cleft palate repair
was described. His technique was based on a soft and hard
palate defect closure. 32) Anatomic location of the greater
palatine neurovascular pedicle is important to achieve greater
versatility to shield the defect. (Fig. 3.1 - 3.5)

Hole in One Repair- Prof. K. S. Goleria gave the term ‘hole in
one’ which seems to be taken from terms used in Game of Golf.
Repeated hospitalization for cleft lip and cleft palate surgeries
in developing countries is a disadvantage for individual. To
overcome this drawback, surgeons came up with single step
repair of the entire cleft defect in more than 10 months age
children. Some surgeons found exceptionally better outcome
with least complications. However, results have shown that
during closure for wide cleft lip and palate using Hole in one
procedure, the alveolar region will have only one layer closure
which is likely to result in fistula. 33). 34)

Raw Area Free Palatoplasty- This procedure is similar to two-
flap palatoplasty, where in the palatal lengthening is
performed by the nasal mucosa back-cut. However, the raw
area is enclosed with the vomer flap or the buccal mucosal flap.
Attempt is made on the oral side to suture all the lateral
incisions, so that no raw area is left on either surface. (3% The
advantage of the technique is that healing of the palate occurs
with primary intention, hence secondary deformities and
shortening of the palate is less likely to occur.

Intravelar Veloplasty- Braithwaite first described the
dissection of the Levator Palati from the posterior border of
the hard palate, nasal and oral mucosa and posterior
repositioning in 1968. To achieve velopharyngeal competence,
levator muscle repositioning during palatoplasty is the most
widely done. He advised to perform reconstruction of the
Levator sling with independent suturing of the muscle with
that of the opposite side. 3¢) Since then intravelar veloplasty
has evolved considerably. Many modifications are done by
surgeons to achieve improved anatomical muscle sling
reconstruction. Sommerlad et al advised radical muscle
dissection under a microscope. Cutting and Sommerlad
advocated the new procedure for radical intravelar veloplasty.
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(37).(38) This procedure subsequently repositions the muscle at
the hamulus region. This includes the separation of the tensor
palatini tendon, levator palatine belly and sutures. This is done
because Levator is the dominant muscle for elevation of the
soft palate during speech. 38) Hassan et al a did a study to
compare three-layer palatoplasty (Kriens technique) with
intravelar veloplasty versus two-layer palatoplasty (Wardill-
Kilner) pushback palatoplasty without intravelar veloplasty.
Velopharyngeal competency was well addressed with palatal
muscle reconstruction and also had acceptable speech and
eustachian tube function. 39 (Fig. 4.1)

Alveolar Extension Palatoplasty- Michael Carsten in the year
2011 introduced alveolar extension palatoplasty (AEP)
technique for palatoplasty. This technique involves the entire
lingual gingiva-periosteal tissue, which is incorporated into
the mucoperiosteal flap. This in turn is expected to lengthen
and widen the flap for covering larger defects. Michael Carsten
states that this technique is more advantageous to
angiosomes. The outcome of surgery with this technique is
expected to reduce the maxillary hypoplasia. (40)

Primary Pharyngeal Flap- The primary pharyngeal flap given
by Richard Stark in 1960 with Dehaan Stark propagated in the
western world. He performed this procedure on 1-year old
child and by around 1954, he did 60 primary flaps in
combination with von langenbeck procedure Before this
technique, the soft palate was repaired along with the lip at
around 4-6 months of age. Hard palate was repaired at the age
of 10-12 years which was later reduced to 4-5 years. Due to
this interval, there was reduction in the cleft width at the hard
palate region and was easy to close without the need for
extensive dissection. This simultaneously decreased the
incidence of the maxillary hypoplasia significantly. Primary
Pharyngeal Flap is performed to facilitate speech.

Vomer Flaps- Pichler in 1926, introduced the new approach
for palatal closure as vomer mucoperiosteal flap. 1) The
design of first vomer flap was inferiorly based. A high incision
was made on the nasal septum area followed with reflection of
the flap in downward direction. This was done for single-layer
closure. Vomer-premaxillary sutures gets injured in this
procedure causing maxillary retrusion and a high fistula rate.
(42), (43), (44) These drawbacks were overcome with superiorly
based vomer flap. Vomer flaps procedures involves reflecting
the mucosa from cleft margin which are close to the septum for
achieving complete closure of the nasal mucosa. A unique
feature associated with vomer mucoperiosteal tissue i.e.,
versatility. Superiorly based turnover flap is basically used for
closure of hard palate defect anteriorly and the alveolar area.
Several modifications of this for CLCP are for nasal lining and
oral mucosa resurfacing. (45

Buccal Myomucosal Flap- Mukherjee MM in 1969 introduced
the Buccal myomucosal flap. This technique was introduced to
manage the raw area left over the nasal surface after Veau-
Wardill palatoplasty. Simultaneously, he advocated bilateral
buccal mucosal flaps for covering the oral and nasal surfaces.
(46) Jackson et al popularized this technique for covering the
defect created after back-cut at the junction between hard and
soft palate. (47)
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Controversies

Ideal time for cleft palate repair is still under controversy.
These surgeries planned to achieve better maxillary growth
and good speech outcomes. The timing of palatoplasty should
be personalized individually, with the help of clinical
evaluation. 48) Delayed surgeries are advised in individuals
with airway complications, neuromuscular problems and
cardiac anomalies. If needed, these individuals should undergo
palatoplasty only special circumstances with proper
counselling of parents. (49 Emory and colleagues observed that
there was a relation between child’s age and rate of fistulas
repair. They concluded that individuals who underwent fistula
repair before 1 year had 8 percent rate of fistula formation and
19 percent rate after 2 years. Similarly, Rohrich et al (50
observed 5 percent rate at 10 months and 35 percent rate of
fistula formation after 4 years.

Proponents of early repair of cleft palate advised surgeries
before the 1 year of age to aid in speech development as the
speech process in children is initiated at the age 12 months. (51).
(52), (53). (54) Many surgeons observed that delayed palatal
closure results in better maxillofacial growth but speech
development is hampered. (55 This led to the belief that this
would be benefit the patients of cleft palate and agreed that the
better speech development is compared with palatal repair
during language skill acquisition. This development occurred
before 12 months. (56). (57) The incidence of velopharyngeal
insufficiency following palatoplasty documented to have
favourable influence. (Table 1).(58).(21). (39). (59) to achieve
a good result proper selection of surgical procedure and its
standardization should be done.

On the contrary, there were surgeons, who advocate
delayed palatal repair. This was done to facilitate proper
maxillofacial growth. They supported the theory that facial
growth in transverse direction is completed by 8-9 years of
age. (8). (29), (30), (31), (60), (61) Studies done on lip repair and
palatoplasty concluded that early lip surgery would hamper
antero-posterior growth of the upper jaw, but this was not the
case. It was observed that palatoplasty had more drastic
effects. In patients who had repair of cleft palate, have
transverse maxillary arch deficiency and may require
orthodontic treatment. Kaplan et al. (51 Advised palate surgery
at 3 to 6 months of age. Dorf and Curtin 57) concluded that
early palatoplasty resulted in development of compensatory
patterns in 10 percent of individuals and late palatoplasty
resulted in misarticulations in 86 percent of the individuals.

It is recommended that palatal repair be done before 24
months. (62). (63) With the evidence of studies, the current
conclusion regarding closure timing for palatal repair should
be before 18 months. (15 In Riley Hospital for Children,
Indianapolis, primary palatoplasty is performed in a single
stage between 9 and 12 months of age. (53) However, at the
University of Texas in Southwest, recommends a two-stage
palatoplasty wherein surgery with soft palate to be repaired at
3 to 6 months and hard palate repair to be done at 15 to 18
months of age. B0 The Furlow Z-palatoplasty is the most
commonly used technique for primary palatoplasty as a result
of its better outcomes in improving speech and maxillary
growth. (15). (19), (20). (62), (63) In the many craniofacial center, the
current treatment protocol is to repair the cleft palate between
6 and 12 months of age. For isolated cleft palate, a preferred
timing is 6 months of age and for cleft lip and palate patients a
preferred timing is 9 to 10 months of age. Two techniques are
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mostly favoured for primary palate repair, Bardach-Salyer
two-flap palatoplasty and a Furlow Z-palatoplasty.

Optimal Timing of Cleft Palate Closure

The American Cleft Palate/Craniofacial Association have
developed the Parameters of Care in 1993 which outlines
discipline specific treatment needs and suggested timelines
for optimal timing of surgery.

Primary CLCP Surgery

1. Pre-surgical maxillary orthopaedic should be performed.

2. The palate repair to be done before 18 months.

3. Individuals of submucous clefts with speech, feeding and
hearing problems undergo palatal repair.

Secondary CLCP Surgery

1. Symptomatic fistulas should be repaired.

2. The timing of graft should be planned based on dental
development and it should be done before eruption of
permanent maxillary teeth in the region of the cleft.

3. Enlarged tonsils or adenoids should be operated by
tonsillectomy and/or adenoidectomy procedure to allow
good adaptability of pharyngeal flap.

The topics of controversy is between the palatal surgery
and its influence on growth of maxilla. (64, (65 Surgically
repairing the lip and alveolus may be damaging as it causes
impaired growth. (66) Each cleft case is dissimilar from another
and case-based protocol should be followed. This should be
dependent on the severity of defect. (67). (26) Growth
disharmony are with CLCP and with an isolated CP closure. (29).
(68) Orthodontic approach is followed for transverse (alveolar
arch) growth problems. Mostly, anteroposterior and vertical
problems are solved with surgical approach. Separate protocol
should be followed for isolated cleft CP, as it has different
growth alteration than CLCP, in which maxillary growth is
more adversely affected. (69). (70)

Gillies and Fry in 1921, (71). (72) did a study in 10 treated
cases of CLCP. They noted that there is backward movement
and narrowing of maxillary posterior segment and defect was
managed with prosthesis. Walter, Hale (73) and Poupard et al,,
have observed significant results for craniofacial growth who
did not went orthodontic treatment which used Gillies-Fry
protocol. (74 In 1925, Rayner et al (73 did a study to evaluate
changes in the hard palate. He observed 125 CLCP cases and
concluded that repair done in 24 months resulted in increased
facial growth disturbances than repair at 3 or 4 years of age.
Hagemann et al (76) and Schweckendiek also, advised delayed
closure of the hard palate. In 1954, Bardach et al. Jolleys et al
(’7) and Robertson (78). (79) who observed insignificant growth
difference in various age group in maxillary arch. Koberg and
Koblin (89 in 1033 patients observed that the maximum
growth disturbances came from the Veau pushback method,
followed by two-stage operation of soft palate and hard palate
repair after 1-2 years of age and 12 years respectively along
with the relaxing incisions of Von Langenbeck method and
found the least amount of facial retrusion. Jolleys (80)
observations confirmed the adverse effects of the pushback
technique. But Aduss (81) and Bishara et al. (71) observed that
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when V-Y pushback method was used no statistically
significant difference was seen in facial growth. The planned
advantage of V-Y pushback is to increase the palatal length and
accomplish better speech. This supposed advantage has not
been substantiated. (82). (83) V-Y pushback was associated with
increased risk of midfacial retrusion, arch collapse, palatal
fistula and no improvement in speech. The advantage detected
with pushback method is actually consequence of the release
of the abnormal attachments of the levator and
palatopharyngeal muscles and the re-formation of the levator
sling than from a growth in actual length.

Braithwaite and Maurice were the surgeons who first
proposed that repair of the levator veli palatini as an aide to
palatal repair. Soft palate muscle release, retro positioning,
and reconstruction of the muscle sling without a hard palate
pushback achieved the preferred functional augmentation in
the patients. It was observed that the anterior scar of the
pushback improved velar function and speech development,
without affecting the growth. It was observed that the
foremost restraining factor leading to facial growth restriction
is not the timing of the cleft palate repair instead, it is the type
of surgery that cause the deformity. During the rapid phase of
maxillary growth, severe deformities were observed in
children who underwent palatal surgeries between the ages of
8 to 12 years. (Table 1)

Incidence of VPI (%)
. Seconda
Technique Age of Palatoplasty ( i
Velopharyngeal
Surgery)
(Marrinan EM etal) Von 8 months to > 16 months 14 %
Langenbeck palatoplasty
VY pushback palatoplasty | 8 months to > 16 months 15%
[Salye;;(ll;tztpi)s;l‘ywo flap Before 12 months 8.92 %
0,
VY pushback palatoplasty Before 12 months 13%
(D LaRossa et al) Furlow Z 10 months 6.5 %
palatoplasty
lad BC) [ 1
(Sommerlad BC) Intravelar Before 12 months 4.6 %
veloplasty)
Table 1. Technique, Age (Timing) and incidence of VPI

Surgical Technique- Pictorial Presentation

Figure 1.1Markings for the Flap Design Figure 1.2. Clousure of the
nasal Mucoperiosteal Layer
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Figure 1.3.
Completion of
Oral
Mucoperiosteal
Flap Clousre

Veau-Wardill-Kilner Palatoplasty

Figure 2.1. Marking for the Incisions. Figure 2.2 Oral Mucoperiosteal
Flops Raise with preservation of the greater Palatine Vessels on Both
Sides.

Figure 2.3. Retroposition and repair of the levator veli palatini
muscles (intravelar veloplasty) after completion of nasal
mucoperiosteal repair. Figure 2.4. Final Appearance after Closure of
the Oral Mucoperiosteal Flaps

Two-Stage Palatoplasty

Figure 3.1.
Flap Design Marking
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Figure 3.2. Elevation of two mucoperiosteal flaps 3.3. Retroposition
and Repair of the Levator Veli Palatine Muscles (Intravelar
Veloplasty) After Completion of the Nasal Mucoperiosteal Repair

Figure 3.4
Final Closure of|
the Oral
Mucoperiosteal
Flap

Intravelar Veloplasty

Figure 4.1. Intravelar Veloplasty, Type I. Uvula, Type II. Soft Palate,
Type IIL. Junction of the Soft, Type IV. Hard Palate, Type V. Junction of
the Primary/Secondary Palate, Type VI. Lingual Alveolar, Type VII.
Labial Alveolar
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