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The Role of the Pediatric Dentist in the Cleft Palate

and Craniofacial Team
Prof. Patrizia Defablanis. Dr. Eyal Botzer
Israsl

Orofacial cisfts are the most common oro-facial anomaly In newborn infants and the second
commonest congenital aonormality, affacting approximatsly one in every 800 birthe world-
wige. It is a non “ife-threatening” abnormaiity, which can have significant effect on maternal
bonaing and Include cleft lip with or without cleft patate (CL/P) or isoisted cieft paiats (CP), the
former being more frequent than the latter. Submucous clefts are rarer (1/1200 brths).

Cisfs aitfer with respect to embryology, stiology, candlgate genss, assoclated sbnormall-
tles, ana recurrence risk; they can occur In Isoiation or as a part of a broad rangs of syn-
aromes’. Depending on thelr exact location, thess growth disturbances result in different
osfects ana can be olvided Into three main types: lsolated cleft Palate (Fig. 1); uniiataral cisft
lip with or without cleft palats (Fig. 2); blisteral cleft lip with or without cisft palate (Fig. 3).

Nowsadays there Is still disagreement about technique, timing anad sequence In treatment
pianning. Succassful treatment requires a multicisciplinary approach, but thers IS no conssn-
suE In sequencse due to iack of randomized cinical triale comparing outcomes and effects of
timing**. Several approaches have besn publishad on early management of the aiveolar seg-
ments and the dislocated pre-maxiiia and nowsadays we ars more and more confrontea with
a world-wige tengency In favor of the all-in-one operation to close clefts of the lp, alveolus
ana palate. Unfortunatety, surgical methods widely vary from center to canter; every center
has Its own protocois with no fixed rules about the ordsr In which Inclvidusal cleft sections are
clossa and/or at what age. Anyway, long-term treatment IS requirsd with not always satisfac-
tory outcome as It Is well-known that all typss and timings of surgical repair are detrimental
to maxillary growth. Usually the first surgery of the lip ana noss at the age of 3 months or so,
surgica closurs of the paiats at the ags of 8-12 months, when some protocols dsefer the clo-
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gure of the hard palste till the ags of 4 yvears. The naxt stags s surgery for phanyngesa! function
at age 4 and up only when Necessary.

The alvealar cieft Is closed by bone graft before the eruption of testh Into the cleft sie

meaning agss 7-11 years. Orthognathic surgsry may be considersd at the end of growth
when nesded.

Aoditional surgerss such as reshaping of the nose or removal of excess lip tiesus can be
consldered cepending on the situation of any single patlent.

Crue to the prevalence of this maformation, thers 15 no doubt that every dentlist or crtho-
dontist will encountsr a claft patient during his or her professional Ife. Batter knowladges of the
treatment phases and poesiplities Inciwding functional therapy optlons will Improve the cental
and overall care delvered to thase patlants around the world.

Care of & newborn with cleft lp and palste requirss & multidisciplinary team and svery
medicel center thet treats cranlofacial defects Ehould have a muitidisciplinary team Inciuding
a plastic surgson, a spesch and languags pathologist (SLP), an Ear Moss and Throat surgson
[EMT), a maxllofacial surgeon and an orthodontist. However, 3 more comprahensive team
ghould Include a soclal worksr, 8 pediatrician, a psychologlst or a child peychistrist, 8 pediat-
ric dentlst and a prosthodontist.

All team membears should accompany the Infant during the years to aduithood, 88 & healthy
body and a healthy mind person.

TREATMENT PHASE 1: INFANCY (0-6 MONTHS)
solaled Clett palale

Claft palate appears often & part of the "Plerrs Robin sequence”. Due to posterior tonguse
postion [(“Gloseoptosis™) alrwsy and breathing difficulty may devsiop thus leading to feeding
difficuitiss and then crested “vicious circle™: no sufficlent calorc Intake resulting In decressed
muscular tons, the tonguws falls backwards sven mors and the resplratory difculties are Wors-
anad and E0 ON....

Im the past It was the dentists role 1o Install an obturator - feeding plate that allowsd mors
afficient fesding, thersty Increasing the newborn's calorlc Intaks and praventing the glos-
soptosis. One of the first feeding plates that also helpad the tongus position was the "Hotz

Plata" [fig. 4. &)

Today, thers are spacial feading botties which allow almaost all newboms with & claft to fesd
without the feading plate.



Figure & Hotz palte insarted and the forward tongus

In severs cases whers the mandibie Is seversly retrognatic and alrway Is Impaired, thers Is
a range of trestments to securs the alrway such as “Nasal Alrway” Insertion or even trache-
otomy or Distraction Ostsogenesis to advancs the mancibie and open the alrwsay.

Cleft lip and patate

Infants with cleft p and paiste often presant a cleft of the alveolar bone, anc a& a result,
the bone segments are distortad In diferent directions ana there Is a soft tissus gap. Dur-
Ing cevelopment In the womb, certain tissue structures do not fuss. It is very Important to
undsriing that cleft always results In a ceficiency of tissue and not In & mers displacemesnt of
normal tissue and are characterized by an Important anatomicsal glsruption of the lip muscies,
In particular of the orbicutaric muscie. In unliateral cleft lip and paiste (UCLP), the orbicularis
muscle s Interrupted ana civerted: its fibers are atrophic and run upwards and paraisl to the
eage of the cleft, anad are Insertea at the base of the columelia meaially and at the nasal wing
laterally (see fig. 2). The mors savars the cleft, the more aifficult it is to achieve pleasant post-
operative rasuits dus to the presencs of abnormal maxiiary growth vactors: during ora! func-
tion (feading, crying, emiling &tc.) the columella on the non- affacted side and the nasal wing
on the cleft sige ars stretched In opposite alrections, incressing £o the width of the cieft. The
agsfect affects the external portion of the upper lip, the alveolar ridgs, the hard and soft pal-
ate; the nasal fioor communicatss with the oral cavity, the maxilia on clsft side Is hypopiasic,
the columsiia |s cleplacsd to the normal slde anad the nassl wing on the cleft sioe Is dlsplacad
laterally, postariorly, and Infariorty Increasing so nasal dsformity. The joss of facial symmetry,

the disruption of the bone segments, the Interruption of the muscies that contribute to further
aisplacement of the margins of the cieft ana the Incressing deformity of the nasal structures,

ars the main features In these patients. The nasal ssptum s deviated to the haaithy sids, the
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chin I devigted to the affectad side, the columella 1= streiched and this resulls In the dis-
piacement of the tip of the nossa. In these conditions, mechanics of faclal growth is serlowshy
affected and resulis In an ssymmeiry of the premaxilla (which s tited wp toward the cleft side),
and & geviation of the nassl septum (which bulgss towards the claft side). In blisteral cleft Ip
and palate (BCGLP) the orblcularis orls muscles run parallsl to the edgs of the cieft and Inserts
Inta the slar margin. The lip and the alveolar ridge ars ebsent under both nostriis and the cen-
tral portion of the lip, alveolar ridge, and the premaxiia are positioned sbnormally. in these
patients the columella | very short, the deformities of the nose are generslly Impartant dus
ta the stratching of the alar cartiisges during aral function, and the tip of the nose 1= dirsctly
gttachad to the lip. Genarally speaking, these patients may develop alrvay distress because
aof the tongue lodging In the palatsl defect further Incressing the cleft width.

The role of the pediatric dentist or the orthodontist s to prepare the Infant for his Np and
NoEs surgery, 5o the alveolar bone esgments are aligned and the soft tieswses ars located In
good proximity and the plastic surgeon can parform surgery with no tenslon in the soft tis-
suss and minimal scarring. Some surgeons are parforming a Ginghve Perlost Plasty (GPP)
conslsting In a bony connection of the alvealar segments thus reducing the need for bone
grafting at an older ags. The process of appraximating the alveolar bone segments ks callsd
Pre-Gurgical Orthopedice [PS50). The sfect of P50 on maxlllary arch has besn a subject of
debate for many years, but controversy reganding the effect of PE0 on s growth still axists.
Advocsetes of PEO clalm that the pre-surgical orthopedic plate molds the alveolar eegments
Inta a befter arch form and prevents the tongue from positioning In the cleft, Improving so the
dentomaxilary development”. Opponsnts of this therapy claim that lip surgery alons has the
same sffect and that the pre-surglcal orthapsdic plate IS only an expeneive sppllancs used to
camfort the parents by starting treatment at the sarliest possiole momeants':,

Before PSSO started, the surgeons had been removing the Premaxiiia surgically. Only In the
18th Gentury did they start to consarve the Premaxiiia, efther by back sliding of the premexiia
ar by surglcal Lip Adhssion. In the 20th century started combination of P50 and surgery.

In1844 Hulllinen usad adhesive taps binding to retract the premaxliia. in 1827 Brophy usad
a ellver wire through both the ends of the cieft alveolus to approximate the segments and In
1961 Mchell used & serles of “non fitting™ Intracral acrylic platss to mold the alveolar seg-
ments Into the desired posttion — very similar to todays' Invisalign method. Following Mcheil's
work, Latham and Milkard developsd metal devices © the Latham appliance” that is retained to
the palate by pins and bends the alveclar segments toward sach other. This applance “won”
many opponents malnly duse to its Invasiveness and also becausse of the fact that aimost all
patients undergoing GPP presented an anterior X-oite and Cisss 3 occlusal relatione. in the
beginnings of the 1830. Grayson and Cutting from the Institute of Reconstructive Plastic Sur-
gery of the New York University developed a modified technigus for aiveclar maolding, they
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Fgure 8 Active plate hald with alastics to the  Figure 7. Origina! sfide courtesy of D Barry Grayson: asas
chaaks. of grinding and adding soft Aning fo tha molding pate.

usead an acrylic piate as the Hotz plat that was moaifies once a waek with adding soft lining
material on one side or the alveolar segment and grinding the innar part of the plate on the
opposits sige of the bone In order to redirect the alveolar segments” position and growth to-
wargs the dasirsa position (Fig. 6, 7).

Thers are 2 typss of PSO:

1. Active plate- The plate coss not fit the siveolar bons shaps and molds the segments
by applying a gentia force. In this technigue there Is high control over the force vectors
put thers i 8 possible growth Interfarancs

2. Passive plate-The piats only prevents collapss of the siveolar ssgments. Usually com-
pined with Lip Aghesion and it probably doss not Interfare with growth.

When mowving the bone to the desired position, the soft tissues that are above are being
approximated too, thus the plastic surgeon I able 10 operate on an easker and stress-free

Figure & Sct tssuss bafore FSO.




tissue. In fact, many pisstic surgeons

prefer this preparation before surgery
iFigs. 8, 9, 10).

Another problem described In Iit-
eraturs i that surgical reconstruction
of the nasal structurss may hinder the
nasal arway to such an extent that
Figure 10. Hard tizsuas before and after PSO. the patient breath through the mouth

as well'*. Sometimes, surgical procs-
gures Increase nasal resistance 1o the degree that the child would start braathing through the

mouth. Incesd, nasal asymmetry, columsiiar deficiency, and dgeformation of nasal cartliagss
are important factors contributing to an Increasad nasal resistancs. This might result In a vari-

able gegraes of growtn aeficlency™ .

Dr. Barry Grayson and his colleagues at NYU, developed a technique that corrects the de-
formation of nasal cartiiage and distortad nose of the cleft ip patients this treatment is caled
NAM - Nsso Alveolar Molaing'.

The background to NAM ars the findings of the Japansess group led by Klyoshl Matsuo
which ghows that auricular cartliage can be shaped and moided In newborns (Fig. 11). The
newborn's cartllages have soms asgres of plasticity Immeaiatsly after oirth for a Iimitsa tms.
By molding the nasal cartllages, we can significantly improve the esthatic outcome of the cleft
patient.

In the NAM treatment, a
stent Is adoed to the active
PS0 piste. Its aim Is to affec-
tively reshape the nasal car-
tllage anc mold the maxiiary
arch before primary surgery.
NAM components consist
In the use of an orthocontic
wirs from the palatal prosthe-
gls with an scrylic buldb po-
gitionsd Inslge the nose, un-
gernsath the apex of the alar

aVate the wing anc the Figure 17. Aimicullr car g Gakin i i i




tip of the nose curing the 3 to 6 months prior to surgical repalr, thus inducing improved round- w
Ing of tha nostril on the cleft-side and reducea alar fiattening following primary nasopiasty'™'*.

The stent Is Insarted Into the deformed nostril and with gentie force appication, the nose

shape s corrected and the nasal columslia Is slongsted to the proper length. The NAM treat-

ment lasts 3-6 months with weekly visits befors the first ip surgery. (Figs. 12, 13, 14, 15).

Fgure 12 The Changs in the nasal stent sze during treatmant.

Figure 14 Changs in ths nose and colunala in 2 biateral deft ip and palate.



Figure 16. Lateral view of 2 biateral

Nasal aiveolar moiding has baen shown to be an effective method to normailze the anato-
my of the nose and maxiliary arch and to minimize asymmaetry by lengthening the columslia,
reshaping the nasal cartliages, anc molging the alvsolar processes. Furthermors, It provides
aesthetic ana functional benefits of nasal tip and alar symmetry. In blisteral cases, It suc-
cessfully helps In retracting the pramaxiia posteciorly, lengthening the ceficient coumelia
ana favor the repositioning of the apax of the alar cartllagss toward the tip of the noss. There
I= a simple version of Nasal Moiding that wss devsloped st the Tel Aviv Meaical Center for
Incompiste cleft lip case, where the noss Is geformeda but thers I bony support at the nostrll
fioor. A simpie uss of Nasal Oxygen Cannuia that is cut In Its anterior part to allow breathing
ana Inserted Into the ncss. The dsformed nostril can be molded by adading soft cental lining
material anc the cannula s retained to the chesks by adhesives (Fig. 18).

Neonatal testh are a very frequent finding = a cleft ip patient. The tooth buds are very
closs to the surface and erupt soon after birth. Most of the tmeas these are the |ateral ascidu-
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ous testh and In most casss extraction of the tooth Is Indicated becauss the tooth may nter-
fers with the lip surgery and the GPP.

TREATMENT PHASE 2: TODDLERS (AGES 6-36 MONTHS)
Retention Plates

Somstimes, a retention piats s nesded to prevent the alveolar segments from collapsing
after surgery.

Toddlers with retsntion plates should be monitorad regularty to allow expansion and growth
of the palats anc aliow the tasth 10 srupt.

At this age ws must begin pravantion of dental caries. Infants with cleft Iip ana paiats are at
high risk to develop tooth dacay for many ressons. First of all, often testh are affacted by mors
or less severs enamesl gefects (enamel hypopiasia stc.) dus to INVasive Surgical procedures,
while lip surgical scares and dental malposition {rotation stc.) make oral hyglene procadurss
aifficult to perform.

TREATMENT PHASE 3: AGES 3-12 YEARS

At this phase the focus Is on preventive and pressrvative cars. Sometimas, It IS necessary
to halp the spesch and language psthologist with installing several obturators to close Oro-
Nasal fistulas to Improve spesch (Fig. 17).




Fgure 18 Malformed testh and subgingival restoration.

Figure 19. FaGtal Bulb.

Many children undergo orthodontic and
functional orthodontic treatments. (Figs. 20-
26).

Again It I highly Important to praserve the
testh at the cleft site. Also since the perma-
nant testh may be asformed, the restoration
may require imagination and Improvisation
and often using the Electro surgery to aliow
rastoring sud gingival areas (Fig. 18).

Figs. 20-25. Example of a2 functional arthodontic treatment far 2 cleft patient:

Figure 20. M.8. aged 3. Female patiant affected by
a biatarafl claft Mp and palate with an avidant vertcal
axess of the pre-maala. This condition is cdue fo an
unusual growth at tha vomer cartlaganous- pramaniias
Jjurction, worsans with age and' causes sanous psycho-

ogical problams o the child and the family. In the most

saves cases bone graft placament s not possitle.

Figure 21. Lateral view of tha same patient.



Fgure 222 Tha functiona! applance (Snd) used Figwe 23 intra-or2! view nine months Gfer showing the
fo improve tha dagp bite. It has a cartral screw  repositioning of the pre-maalia.

fo comect horizontal discrspancy, an antanor bite

fequinan) to comect vertical discrepancy, a buccal

arch and a fower vastbular shiald' to control sagit-

2 discepancy

Figure 24. The latero-lateral cephalomatric pro- Figure 25, Lateral view of the patiant at the and of tha traat-
Jaction showing the intrusion of tha pre-maala. ment.

Healthy testn are mperative for the success of other surgical procedurs In the patient,

gince cental carles and Infection may 1ead to Infsction ana surgical falturs of fistula closurs,
bone graft or paatal flap surgeries.

In case a tooth at the cleft site should be extracted for the bone graft surgery, it is recom-

menaed to extract the tooth 2-4 weeks before the surgery. to allow proper healing of the soft

tissue without losing the preclous alveolar bone that supports that tooth.

L+ B
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TREATMENT PHASE 4: ADOLESCENCE (AGES 13-18)

Thie phese 100 |5 characterized by Intenes preventive measurss mamiy dus to the fact the
thers ars soms kind of crthodontic appliancses In the mouth for long periods of time that di-
minishes the abliity to maintalin propsr oral hyglens.

Freguently, the pediatric dentlst or the orthodontist work closaly with the BLP and the ENT
to adapt special obturators for palatal closure as Palatal Bulo or Palatal LIft (Tig. 18]

CONGLUSION

Im our experience Pre Surglcal Orthopedics (PS0) 1= an sxcallent way to control maxiliary
growth and Improve dento-mexllary development by molding the ahveolar sagments Into a
better arch form, praventing so the tongue from positioning In the cleft.

The centist 1= an Integral part of the Cisft and Graniofacial Team. The dentist ks the one
wha I In close and Intensive contact with the newborn's famity from early In ife because of
the MAM trestment and after thet routinely for the check-ups and maintanancs appolntmeants.
With the goal of working together with the rest of the team helping the family grow their chisd
as normalky &5 poseible and becoms a healthy and fulty functioning person both in mind and
asthetlc appearancs.
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