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Abstract: In this case 7-year-old boy with severe distal bite caused by mandibular retrognathism was treat-
ed by Frénkel functional regulator type Ic.

Aim: The aim of this paper was to show main skeletal and dental effects of Frinkel functional regulator
type I in early treatment of skeletal distal bite. Appropriate timing for usage of functional appliance can
successfully correct mandibular retrognathism and avoid later prolonged orthodontic treatment.

Material and method: In this case boy in early mixed dentition with skeletal Class II was treated. Before
treatment clinical examinations, study cast analysis, intraoral and extraoral photos, orthopantomogram and
lateral cephalogram have been done. Active phase of treatment lasted 18 months. During this period patient
wore an appliance continuously for 24 hours except during meals. An appliance was made on the basis of
registered construction bite in position of posterior teeth in Class I. Patient activated screws in appliance
once in 10 days. Lateral cephalogram, intraoral and extraoral photos have been done on the end of active
phase of orthodontic treatment.

Results and conclusion: Before treatment patient had severe Class II with deep bite and overjet of 1 1mm.
Parameters on lateral cephalogram were: SNA 83°, SNB 77°, ANB 6°, Wits apprasial 9mm, SpP/MP 27°,
FMA 21°, FMIA 59°, IMPA 100°, I/SpP 117°, Bjork 390°, Jarabak ratio 68%. After active phase of treat-
ment patient had stable occlusion in Class I, reduced overbite and overjet of 3mm. At the end of the treat-
ment measured parameters on the lateral cephalogram were: SNA 83°, SNB 79°, ANB 4°, Wits apprasial
Omm, SpP/MP 25°, FMA 20°, FMIA 59°, IMPA 101°, I/SpP 115°, Bjork 390°, Jarabak ratio 68%. Frankel
functional regulator is very successfull appliance for early treatment of skeletal distal bite, before pubertal
growth spurt. This appliance causes skeletal and dentoalveolar changes and contributes to the correction of
swallowing and speech.
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1. INTRODUCTION

Skeletal distal bite is a common malocclusion
that makes 27% of all skeletal malocclusions with
the highest incidence in white population.'> The
cause of this malocclusion is changed jaw-base re-
lationship due to maxillary prognathism, mandibular
retrognathism or the combination of the two. Etiolo-
gy of distal bite is multifactorial, predominantly it is
genetics, but it can be caused by congenital anoma-

lies, dysfunction of endocrine glands, as well as per-
sistence of bad habits.>* Skeletal distal bite is often
associated with irregular orofacial functions, swal-
lowing and speech, as well as with temporomandib-
ular dysfunctions.’

Treatment of skeletal distal bite is diverse and
depending of the age of the patient, it can include
active appliances, functional appliances, fixed appli-
ances or even orthognathic surgery. Ideal time for
treatment of growth modification is period of early
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mixed dentition, before pubertal growth sprut.
Today there is a lot of functional appliances
that can be used in treatment of skeletal distal bite
and we can divide them in two groups, teeth worn
and tissue worn appliances. Teeth-worn appliances
activate orofacial muscles and cause anterior dis-
placement of mandible. That group of appliances
consists of activator, Balter’s Bionator, Twin block,
Herbst appliance, Hotz plate and vestibular plate.
The only tissue worn functional appliance is Frankel
functional regulator. This appliance corrects occlusal
morphology, orofacial functions and facial aesthet-
ics.® There are four types of Frankel functional regu-
lator different with different indications for use and
design. Friankel functional regulator type I (FR-I) is
used for treatment of skeletal distal bite. Main effects
of FR- I are: anterior displacement and stimulation of
sagittal growth of the lower jaw, suppression of the

sagittal growth of the upper jaw, elimination of the
pressure, application of the pressure, application of
the pulling force and continuous exercise of orofacial
muscles.” FR-T has 3 subtypes (FR-Ia, FR-Ib, FR-Ic).
FR-Ia is used in treatment of Class II subdivision I
with overjet less than Smm, FR-Ib for overjet from
5 to 7mm, while FR-Ic for overjet more than 7 mm.

2. MATERIAL AND METHOD

A 7-year-old patient was diagnosed with skel-
etal distal bite. Clinical examinations, study cast
analysis, intraoral and extraoral photos, orthopan-
tomogram and lateral cephalogram have been done
before the treatment. Clinical examination showed
convex profile, mandibular retrognathism, accentu-
ated mentolabial sulcus, and changed position and
relation between upper and lower lip (Fig. 1). Intra-

Figure 1. Extraoral photos of patient before orthodontic treatment
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Figure 3. Lateral cephalogram before and after orthodontic treatement with Frdnkel functional regulator type Ic

oral examination showed increased overjet and over-
bite, and Class II occlusion (Fig. 2). Lateral cephalo-
metric analysis indicated maxillary normognathism
(SNA 83°), mandibular retrognathism (SNB 77°),
skeletal Class II (ANB 6°, Wits appraisal 9mm),
increased B angle (SpP/MP 27°), hypodivergent
growth pattern (FMA 21°), proclined lower incisors
(FMIA 59°, IMPA 100°), proclined upper incisors
(I/SpP 117°), forward facial rotation (Bjork’s sum
390°, Jarabak ratio 68%) (Fig. 3). The patient had an
overjet of 11mm, so it was decided to treat him with

Frankel functional regulator type Ic (Fig. 4). The
registered construction bite was done with posterior
teeth in Class I relation. Patient was given instruc-
tions how to handle, wear and clean the appliance.
The first two weeks the patient wore the appliance
for 2 to 4 hours, then 4 to 6 hours for one week and
afterwards 24 hours, except during meals. Patient
was told to turn the screws simultanously once in 10
days. Check ups were done every 4 to 6 weeks. The
active phase of treatment lasted for 18 months and
the retention phase for 24 months, during which the
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Figure 4. Frinkel functional regulator type Ic

appliance was only worn during night to preserve the 3. RESULTS AND CONCLUSSION
acquired results.

At the end of the active phase of the treatment
the lateral cephalogram, intraoral and extraoral pho-
tos were made to asses the results of the treatment.

Facial esthetics were improved, the profile
was less convex, normal position and relation of
the lips was acquired, as well as less accentuated

-

. A P

Figure 5. Extraoral photos of patient after orthodontic treatment with Frdnkel functional regulator type Ic
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Figure 6. Intraoral photos of patient after orthodontic treatment with Frinkel functional regulator type Ic

mentolabial sulcus.(Fig. 5) The patient had stable
occlussion in Class I, reduced overbite and overjet
of 3mm.(Fig. 6) Lateral cephalogram at the end of
the active phase showed maxillary normognathism
(SNA 83°), mandibular normognathism (SNB 79°),
skeletal Class I (ANB 4°, Wits appraisal 0Omm), nor-
mal value of B angle (SpP/MP 25°), hypodivergent
growth pattern (FMA 20°), proclined lower incisors
(FMIA 59°, IMPA 101°), proclined upper incisors
(I/SpP 115°), forward facial rotation (Bjork’s sum
390°, Jarabak ratio 68%) (Fig.3) Treatment with
Fréankel functional regulator type Ic led to correc-
tion of skeletal Class II to skeletal Class I due to
forward movement of mandible, decrease of verti-
cal interjaw angle, oral inclination of upper incisors
and vestibular inclination of lower incisors, without
changes in facial rotation.

Treatment of severe skeletal distal bite in ear-
ly mixed dentition can be successfully treated with
Friankel functional regulator type 1. This appliance
corrects occlusal morphology, orofacial functions
and facial esthetics.
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PAHA TEPAIIUJA 11 CKEJIETHE KJIACE FRANKEL-OBUM
PEI'YJIATOPOM ®YHKIIUJE

Caxerak: Jeqak, CTapoCTH CcelaM roJiHa, ca JUCTATHUM 3arprKajeM y3pOKOBaHUM MaHAMOYJIapHUM
perporHatuzMoM je TpetupaH Frinkel-oBum perymaropom ¢yrkmmje Tai Ic.

Luse: Liuse oBOT pajia je Aa ce NpHKaxy INIaBHH CKEJICTHH M IeHTalnHu edektu Frankel-oBor perynaropa
¢dyHnkuuje Tin | y paHoj Teparnuju CKeJIeTHOT AUCTAIHOT 3arpwxkaja. [I[puMenoM QyHKIIMOHAIHNX anapara
Y paHoj MELIOBUTO] AEHTHIM]H MOXKE CE yCIIEITHO KOPUTOBaTH MaHAMOYIapHU peTporHaru3am 1 nzoehn
KacHHja MMPOJIOHTUPaHa OPTOJOHTCKA Teparuja.

Marepujan u meron: OBo je mpuka3 Tepanuje Jeyaka y paHOj] MEUIOBUTO] JCHTHUIMjH ca CkeyeTHO 11
kiacoM. [Ipe noueTka tepanuje ypaleH je KIMHIUYKY Mperviel, aHaau3a CTyANjCKUX MOJIela, HHTapOpaHe
u ekcTpaopaine Qororpaduje, opronaHroMorpam u npoduiaHu nedanorpam. AxktuBHa (aza Tepanuje
Tpajana je 18 meceru. TokoM OBOT TepHoAa MAIMjeHT je HOCHO amapar 24 cara JHEBHO OCHM TOKOM
obOpoka. Amapar je m3palleH Ha OCHOBY KOHCTPYKLHOHOT 3arpmkaja y omHocy | kmace. [lamujent je
okperao mpadose jernoM y 10 mara. Ha kpajy aktuBHe dase Tepanuje ypaleH je mpodrrau nedasorpam,
WHTpAOpalHEe U eKCTpaopaiHe GoTorpaduje.

Pesynraru m 3axspyuak: [lpe Tepamuje mamujeHT je MMao M3PAKCH AUCTANIAaH U JIYOOK 3arprxaj u
MHOM3AIHYU pa3Mak of 11 mm. [Tapamerpu Ha npodumHOM nedanorpamy cy ommn: SNA 83°, SNB 77°,
ANB 6°, Wits 9mm, SpP/MP 27°, FMA 21°, FMIA 59°, IMPA 100°, I/SpP 117°, Bjork 390°, Jarabak
68%. Ilocne akTuBHE (ha3e Tepanuje ManujeHT je uMao ctabuiHy okiy3ujy | kiace, cMambeny 1yOuHy
MPEKJIONa U WHIM3AJIHU pa3Mak on 3mm. Ha kpajy Tepanuje nmapamerpu Ha mpouiIHOM 1edanorpamy
cy omm: SNA 83°, SNB 79°, ANB 4°, Wits 0Omm, SpP/MP 25°, FMA 20°, FMIA 59°, IMPA 101°, I/SpP
115°, Bjork 390°, Jarabak 68%. Perymnarop ¢ynkiuje nmo Frinkel-y je amapar u30dopa y paHoj Tepanuju
CKEJISTHOT JIUCTAJHOT 3arpuixaja rnpe myoepTeTcKkor ckoka pacta. OBaj amapar JOBOJH JIO JICHTAIHUX U
CKEJIETHUX ITPOMEHA U KOPEKIHje I'yTamba ¥ ToBOpa.

Kibyune peum: perymarop ¢ynkiuje no Frinkel-y, ckenerHu nucranan 3arpukaj, MaHauOylnapHU
perporaarusaM, QyHKINOHATIHY anapar.
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