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Abstract

Present short communication demonstrates innovative approach for surgical and
positioning splint modification, which could improve accuracy of orthognathic surgery during
facial asymmetry treatment. Usage of traditionally designed splint leads to the orientation
of the midline based just on visual control, which inevitably associated with some level of
maxilla deviation. It was proposed to design splint with mutually perpendicular planes in its’
frontal part at the specialized software. Such approach helps to align vertical plane of the
splint with the midline vertical facial plane, while horizontal component could be aligned with
the horizontal one accordingly. Proposed approach was approbated in five different clinical
cases of facial asymmetry treated by orthognathic surgery. In all analyzed cases dental midline
aligned perfectly with the planned one, in two cases the midline sagittal plane deviations
(from ANS to PNS) resulted to be less than 2°. The horizontal occlusal plane deviations were
considered clinically non-significant. Modification of the surgical splint for jaws positioning in
orthognathic surgery treatment enables possibilities to check and control position of maxilla
regarding reference facial planes intraoperatively, which in turn increases the accuracy of
bone fragments placement and assure high precision of orthognathic surgery for asymmetric
cases.

Recent bibliometric analysis revealed that contemporary studies
related with orthognathic surgery topics are mostly concentrated
around usage of computer-aided technologies during complex
treatment, virtual planning and modifications of surgical splints
with the aim to personalize treatment sequence [1, 2]. Even though
virtual treatment planning and use of 3D printing technology
have not became obligatory within orthognathic surgery, but it
is already established that such approaches largely increase level
of treatment individualization and help to achieve better patient-
oriented outcomes [3]. Moreover, patients treated with virtual
surgical planning were characterized with more symmetrical
frontal view than those treated by traditional surgical planning,
even though improvements withing quality of life were the similar
among above mentioned groups of subjects [4].

Nevertheless, orthognathic surgical treatment of facial
asymmetry cases remains one of the most complex clinical
procedures in the maxillofacial surgery even considering all
the advantages, which may be received with the use of digital
dentistry instruments [5, 6].

The use of surgical and positioning splint, which play a role
of guide for correct bone fragments reposition, has become
absolutely indispensable in such surgeries [7]. Nevertheless, the
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process of jaws positioning at all three planes remains difficult to
control within intraoperative conditions and there is always a risk
of fragments fixation in the incorrect position [8]. Usually, usage
of traditionally designed splint leads to the orientation of the
midline based just on visual control, which inevitably associated
with some level of displacement deviation between the central
incisors of up to 2 mm, when the distal parts of the jaws are not
controlled at all (Figure 1).

Since 90% of all orthognathic operations are carried out with
«macxilla go first» protocol, splint usually is primarily positioned
on a movable mandible and then the segmented upper jaw is
directed and fixated into it. It is well-known that in this case the
splint orientation remains not controlled enough compared to
main facial planes [8].

Considering above mentioned limitation it was suggested to
create guide planes on the surgical and positioning splint for the
possibility of intraoperative 3D positioning and control of the new
position of the tooth-containing jaw fragment.

Orthognathic surgical cases of different facial asymmetries
were planned using the SIMPLANT O&O software (Materialise,
Leuven, Belgium) (Figure 2).
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Figure 1. Traditionally designed surgical splint doesn’t provide enough possibilities to control the position of jaw
intraoperatively considering reference planes

Figure 2. Different cases of facial asymmetry
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Mutually perpendicular planes in the frontal part of the splint were
designed within the 3-matic software (Materialise, Leuven, Belgium).
Usage of the mentioned software helped to align vertical plane of
the splint with the midline vertical facial plane, while horizontal

Ukrainian Dental Journal, UDJ - 2 - 2 (2023) - 138—143

component was aligned with the horizontal one accordingly (Figure 3).

Modeled modified splints with mutually perpendicular planes
were produced by the 3D printer Objet30 OrthoDesk (Stratasys Ltd,
Waltham, MA, USA) (Figure 4).

Figure 3. Virtual design of modification of the surgical and positioning splint for orthognathic case of facial
asymmetry: two mutually perpendicular planes in the frontal part were modeled

Figure 5. Intraoperative photographs of facial marker lines and positioning due to the surgical splint references
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Five patients with skeletal asymmetry of different etiology were
operated. During virtual surgery planning mutually perpendicular
planes were modeled at the frontal surface of the splint and aligned
with corresponding facial planes. Such approach helped to put the
jaws into the correct position according to sagittal and horizontal

Ukrainian Dental Journal, UDJ - 2 - 2 (2023) - 138—143

planes. In each case the marking lines were drawn before the
operation according to reference facial planes, which helped to
position the splint followed by the upper jaw positioning (Figure 5).

Post-operational period passed without any complications
(Figure 6).

Figure 6. Post-operational photographs: a) intraoperative; b) first day after operation; ¢) 3 months after operation

CBCT images were taken for all patients 3-6 months following
the operation. The method of 3D superimposition was used to
align post-operational CBCT images with the treatment planning

model (formed on the pre-operational CBCT) to evaluate results
and check conformity levels (Figure 7).

Figure 7. 3D superimposition of post-operational CBCT model (coral color) with the planning model (indigo color)
based on the pre-operational CBCT.
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In all analyzed cases the dental midline aligned perfectly with
the planned one, however in two cases the midline sagittal plane
deviations (from ANS to PNS) resulted to be less than 2°, which is
less than 1.7 mm. The horizontal occlusal plane deviations were
considered clinically non-significant. Previous systematic review
has mentioned that deviations within 2mm/° between post-
operative results and virtually planned orthognathic surgery may be
interpreted as acceptable and accurate, and such have been achieved
in presented clinical cases [9].

Previously it has been shown that splints and patient-specific
implants supports correct transfer of virtually planned surgery
model into the clinical conditions with analogical level of accuracy
[10]. Nevertheless, presented design of surgical splint support
correct intraoperative positioning of bone fragments and enhance
of intraoperative control, while also helps to minimize deviations of
final outcome regarding vertical and horizontal planes. Sometimes
for the analogical reasons two splints technique may be used,
but previous study demonstrated that one-splint and two-splint
approaches characterized with the analogical patient-centered
outcomes [11].

Even though in present study splint was produced by additive
technology, but some findings suggest that subtractive CAD-CAM
techniques may be more reliable while reaching higher trueness
of manufactured splint during personalized orthognathic surgical
approach [12].

Orthognathic surgery as any other medical discipline would
benefit from implementing some artificial intelligence instruments
into daily practice, especially within surgical planning stage, after
assuring that proposed Al-model will work in proper manner [13,
14]. Present research further will be continued and in the nearest
future will be aimed at developing Al-model, which could design
splint in semi-automated manner considering obligatory alignment
of splint frontal marker with facial vertical and horizontal planes.

Recent advances within orthognathic surgery would further
enhance individualization of treatment pattern, which in turn will
help to obtain better patient-centered outcomes. Modification of
the surgical splint for jaws positioning in orthognathic surgery
treatment enables possibilities to check and control position of
macxilla regarding reference facial planes intraoperatively, which in
turn increases the accuracy of bone fragment placement and assure
high precision of orthognathic surgery for asymmetric cases.
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AHoTanis

Y IaHOMy KODOTKOMY IIOBiJOMJIEHHI NPOAEMOHCTPOBAHO iHHOBALLMHMIA MigXin g0 mopudikanii
IM3aiiHy XipyprivHOro I103MI[IOHYI0YOr0 CIUIIHTA, IO MOXE MiJBUIIMTA TOYHICTb BUKOHAHHS
OPTOTHATMYHOI Xipyprii niz, 4ac ylikyBaHHs acCUMETPii 06/1M4s. BUKOpUCTaHHS CIUIIHTA TPaJMI[IiHOTO
IU3aiiHy TPU3BOAMTbL N0 Opi€HTalii CepeJVHHOI JiHii JMIle Ha OCHOBi Bi3yaJIbHOTO KOHTPOJIIO,
0 HEMUHy4Ye TIOB’SI3aHe 3 NEesSKUM PIiBHEM BiIXWJIEHHS! BEPXHBOI miesiern. Hamu 3amporoHOBaHO
y crhenjasizoBaHOMy NPOTPaMHOMY 3a0e3NedYeHHi MPOBOJUTH MOJEJIOBAHHS CILIHTA i3 B3a€MHO
NepHeHAVKYJSIPHUMI TIIOmyHaMu Y ii (ppoHTanmbHil vacTuHi. TakWil MiAxif [03BOJSIE CYyMICTUTH
BEPTUKAJIBHY TUIOMUHY IHHY i3 CEPEIMHHOIO BEPTUKAIbHOIO TJIOMMHOIO O6INYYs, @ TOPU30HTATIbHUN
KOMIIOHEHT KOHCTPYKIi — BiIMOBIAHO 3 TOPM3OHTAILHOIO TJIOMMHOIO. 3aripONOHOBaHMI Miaxin 6yB
anpo6OBaHMH Y ITSITY Pi3HUX KIIHIYHUX BUTIQAKAX JIIKyBaHHS aCHMeTPil 06/IMyYs IUISIXOM TPOBEJIeHHS
OPTOTHAaTMYHMX XipPYPriYHMX BTPy4aHb. Y BCiX MpoaHasi3oBaHMX BUIAJKax CepefIiHHA JIiHisg 3y6iB
iZleasbHO BUPIBHIOBAsIACA i3 3allJIAHOBAHOIO, Y OBOX BUIIAAKAX BIIXWIEHHS CEPEIMHHOI CariTajbHOI
niomuHy (Big, ANS 1o PNS) cranoBumm meHue 2°. BinxuieHHs TOpU30HTaIbHOI OKJIIO3iiHOI MIOIUHI
6y71 iHTepITPETOBaHi SIK KJIiHiYHO He3Hauy1i. Moaudikalis XipypriyHoro CrutiHTa A71sl TO3UIiOHYBaHHS
LIeJIeN TP OPTOTHATUYHOMY XipypPriYHOMY BTPYYaHHi Ja€ MOXKJIMBICTb II€PEBIPUTU Ta CKOHTPOJIIOBATH
TIOJIO’KEHHST BEPXHBOI IIeJIeNH o0 pedepPeHTHNX MIOMUH 06IMY4sl iHTpaonepariiftHo, mo, B CBOIO
Yyepry, MiJBuUIlye TOYHICTh TO3UI[IOHYBAaHHS KiCTKOBUX (DPParMeHTiB Ta 3abe3redye BUCOKY TOYHICTDb
OPTOTHAaTMYHOTO XipypriyHOTO JIKyBaHHS CKEJIETHOI acMMeTpii 067144sl.

3asiBa npo KoH(PIIIKT iHTEepeciB
1I1M aBTOPU MiITBEPIKYIOTH BiZICYTHICTb 3B'513KY 3 Oy/jb-5IKOIO OpraHisallielo U1 KOMITAHI€l0, SIKa MOXKE MaTh
Gyp-s1Kri (piHaHCOBMI 260 HeIiHAHCOBMIA iHTEpec 10 MaTepiasiB JOCTIPKEHHS, PO3IYISIHYTHX B IIiil CTATTi.

3asiBa npo QpiHaHCYBaHHS
He Gyno oTpumaHo >X0gHOTrO (hiHAHCYBaHHS A7 AOTOMOTH B IATOTOBI{ Ta MPOBEEHHI IHOrO
IOCJIiKEHHS], @ TAaKOX JIJ1s1 HAalTMCaHHS ITi€]l CTaTTi.
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