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Virtual surgical planning in the field of maxillofacial reconstructive surgery is a new technology with many obvious
advantages, including increased accuracy, increased operative efficiency, and improved postoperative outcomes. In
particular, virtual surgical planning has gained popularity for use both during preoperative planning, modeling, and
during the implementation of reconstructive surgical interventions in patients with pathology of the lower jaw since
surgical precision is required to restore facial symmetry, aesthetic appearance, dental rehabilitation, and restoration
of the functional capabilities of the maxillofacial area and social adaptation in the postoperative period. However,
reconstructive surgical interventions are complicated by the irregular, unique shape and structure of the lower jaw
and the relative lack of donor areas for a transplant of a similar shape. CAD/CAM is a technology increasingly used
in complex bone diseases of the maxillofacial area. Multi-step implementation of virtual surgical planning using
computer simulations, stereolithographic models, resection templates, and individualized titanium plates ensure
reconstructive accuracy. The article describes a clinical case of surgical treatment of a patient with a monoaxial form
of fibrous dysplasia of the lower jaw using CAD/CAM technology. The reconstructive advantages of the introduction
of CAD/CAM technology include the increase of contact surfaces between bone fragments, the optimal use of fix-
ing elements of the metal structure, the preservation of the patient's bite, the rapid restoration of the work of the
temporomandibular joints, the improvement of aesthetic results and the reduction of the likelihood of complications,
are mentioned. Implementing the latest technologies in practice makes it possible to significantly improve patient's
quality of life, medical rehabilitation, and social adaptation.

Key words: fibrous dysplasia, individualized titanium plate, virtual surgical planning, CAD/CAM technology.

Connection of the publication with planned re-
search works. The work is a fragment of the research
work  «Pathomorphofunctional, pathomorphometric
and biochemical parallels of the mechanisms of de-
velopment of complications of acute surgical pathol-
ogy: forecasting, diagnosis, individualization of the
choice of treatment tactics», state registration number
0121U110095.

Introduction. Fibrous dysplasia (Breitsev-Lichten-
stein disease) is a non-neoplastic, tumor-like congeni-
tal, non-hereditary process that manifests itself as a
localized defect in the differentiation and maturation
of osteoblasts with the replacement of normal bone
by fibrous stroma and islands of immature bone tissue,
which leads to a decrease in the mechanical properties
of bone tissue, the occurrence of pathological fractures
and bone deformations. The etiology of fibrous dyspla-
sia is associated with activating mutations of the GNAS1
gene [1].

Fibrous dysplasia is classified into two forms: mono-
stotic and polyostotic. According to some data, the
monostotic form is more common than the polyostotic
one in a ratio of 4:1 [1]. The monostotic form is ob-
served in ribs — 28%, craniomaxillofacial bones (upper
and lower jaw) — 10-25% (fig. 1), and femur — 23%. Poly-
ostotic lesions can be sporadic or occur in patients with
germline GNAS1 mutations, leading to different clinical
syndromes: McCune-Albright syndrome and Mazarbro
syndrome with soft tissue myxomas. The prevalence of
this disease among tumor-like and dysplastic bone le-

sions is 6.5%-7%. The probability of malignancy is from
0.5% (in the case of the monostotic form) to 4% (in the
case of the polyostotic lesion and Albright syndrome)
[2].

Fibrous dysplasia of the craniomaxillofacial area
causes various symptoms depending on the type and
specific location of the lesions. Such symptoms may
include pain, nasal congestion, misalignment and mo-
bility of teeth, jaw deformity, and asymmetry. Fibrous
dysplasia is accompanied by various neurological symp-
toms, as areas of abnormal tissue development lead to
compression of nerve fibers. Specific symptoms, such as
vision loss and hearing impairment, are caused by com-
pression of the optic and auditory nerves in the skull
but are rare. In addition, the abnormal structure of the
affected bone can lead to degenerative arthritis in the
temporomandibular joints.

The diagnosis of fibrous dysplasia is based on a com-
bination of characteristic symptoms, medical history, a
thorough clinical examination, and various specialized
tests. Cases of mild monostotic fibrous dysplasia can be
diagnosed accidentally during an X-ray examination for
other reasons. Computer and magnetic resonance im-
aging can be used to assess bones. Bone scintigraphy is
performed to determine the bone damage in the poly-
ostotic form of fibrous dysplasia.

The lack of options for conservative treatment of pa-
tients with fibrous dysplasia led to the development and
improvement of surgical treatment techniques aimed at
resecting pathological foci and replacing post-resection
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Figure 1 — Monostotic form of fibrous dysplasia of the lower jaw.

Figure 2 — Performing virtual surgical planning.
defects with bone-plastic materials using various meth-
ods of osteosynthesis. However, a significant number
of recurrences of this disease and complications in the
form of fractures and deformations necessitated further
research to determine the optimal surgical treatment

method in patients with fibrous dysplasia [3, 4].
Mandibular reconstruction is one of the most fre-
quent surgical interventions in head and neck recon-
structive surgery, with the free fibula flap currently con-
sidered the gold standard [5, 6, 7]. The past two decades
have seen significant changes, with the surge in popu-

Figure 3 — Virtual surgical planning. Modeling and manufacturing of
mandible and fibula resection templates.

Figure 4 — Two-segment fibula flap for reconstruction.

larity of virtual surgical planning and computer-aided
design and manufacturing (CAD/CAM). This technology
opens up great opportunities, starting with the virtual
performing of the operation. Today, stereolithographic
models, individual resection templates, and pre-mod-
eled and manufactured reconstructive plates for osteo-
synthesis are gaining importance as an intraoperative
tool. The advantages of this technique are the possibility
to obtain clean edges of the bone resection during the
operation, thanks to the increase in the accuracy of the
sections, and to improve the efficiency of reconstructive
surgery, due to the simplification of the long reconstruc-
tion stages associated with traditional techniques [6].
One of the most widely researched issues is also the re-
duction of graft ischemia and duration of surgery. Sim-
plification of osteotomies, formation and fixation of the
bone graft directly affect the duration of reconstructive
surgery [8, 9, 10]. In addition, the possibility of form-
ing the necessary shape of the fibula before crossing the
vascular pedicle also minimizes ischemia time [8, 9, 11].

The study’s relevance is confirmed by the lack of data
on the analysis of clinical cases using modern technolo-
gies, virtual surgical treatment, and CAD/CAM, which
would justify the feasibility of using various methods of
reconstruction and osteosynthesis in this disease.

The work aims to develop and improve the surgical
treatment method for pathological fractures and bone
deformations in patients with a monostotic form of fi-
brous dysplasia. In addition, to improve reconstructive
surgical interventions’ functional and aesthetic results.

Object and research methods. The resection meth-
od of the pathological focus of fibrous dysplasia was car-
ried out in patient V., 18 years old, with a monostotic
form (fig. 1) combined with the method of reconstruc-
tion and osteometallosynthesis. It allows us to provide
optimal conditions for the processes of reparative os-
teogenesis. Optimal reconstruction of the mandible
after bulk resections requires microvascular free flaps.
Therefore, we used the fibula flap, the most common
in mandibular reconstruction. A large amount of bone
material, the pedicle’s length, and minor donor area ir-
regularities make it suitable for versatility and reliability.

Research results and their discussion. Reconstruc-
tion of the lower jaw, using traditional techniques with-
out the use of the latest technologies, requires high-pre-
cision skills in the manual production of a bone flap for
adequate adaptation to the defect. In turn, this can be
time-consuming for complex defects that require mul-
tiple osteotomies to fully restore the anatomical shape
of the mandible and can often lead to unsatisfactory
functional and aesthetic results. The use of virtual surgi-
cal planning and CAD/CAM technologies improves the
accuracy of resection edges, segmentation, and model-
ing of flaps. First, a virtual resection of the lower jaw
is performed (fig. 2). Mandibular resection templates
are modeled, which are made on a 3D printer (fig. 3).
After the mandibular defect is recreated, virtual surgery
creates a new mandible from the fibula. At this stage,
the importance of correct positioning of the donor
fibula and orientation of the flap should be taken into
account to prevent malposition of the vascular pedicle.
Osteotomies are necessary to reproduce the contour
of the lower jaw, and osteometalosynthesis is required
to fix the flap. Unlike the traditional technique, where
all these decisions are made during the operation, with
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virtual surgical planning, it is possible to make a three-
dimensional design of the osteotomy of the fibula bone
(fig. 4), which allows you to finally reproduce the na-
tive shape of the lower jaw with greater accuracy and
to model and manufacture an individual titanium plate
for the most optimal mechanical properties of the entire
structure.

The next stage involves the creation of 3D models
(fig. 5). For complex reconstructions, stereolithographic
models and resection templates for the mandible and
fibula are usually made to ensure accuracy during sur-
gery. Also, a pre-modeled reconstructive titanium plate
for osteometallosynthesis is printed on a 3D printer ac-
cording to the patient’s parameters (fig. 6). The steps
involved in the fabrication of a customized design in-
clude computed tomography, digital image processing,
prototyping, and the finite element method, followed
by the design and manufacture of a design with an op-
timal fit between the patient’s bone and the implant
components.

Surgical intervention is one stage. Mandibular resec-
tion was performed based on pre-designed and print-
ed resection templates attached to the mandible with
monocortical foams. The fibula bone flap was harvested
according to the traditional technique, except that the
resection templates for the fibula osteotomy were fixed
with monocortical foams. Osteotomy, modeling, and
fixation of segments of the fibula bone are performed
before clamping the vascular pedicle using a stereo-
lithographic model (fig. 7). Thus, flap ischemia time is
significantly reduced compared to traditional manual
modeling techniques. The location of the resection tem-
plates is a critical stage of the operation. A perfect fit is
essential for translating the virtual plan into the surgical
setting. Fixation with monocortical foams made it pos-
sible to use the same holes for the final fixation of the
plate with bicortical titanium screws (fig. 8).

The criterion for removal of the metal structure after
surgical treatment of fibrous dysplasia (resection, bone
plastic) was the complete restoration of the structure
of the affected bone. Advantages of this surgical tech-
nique: clean resection edges, reduction of ischemia and
total duration of surgery, predicted aesthetic and func-
tional results (fig. 9). Disadvantages — increased pre-sur-
gical (virtual planning) time, increased economic costs.

Conclusions.

The precision provided by virtual surgical planning
and CAD/CAM technology when performing complex
reconstructions, achieving clean resection edges, as
well as effectiveness in reducing ischemic time, recon-
struction duration, and total operating time, make this
technology a powerful tool that can be used in plastic
surgery-reconstructive microsurgery.

The use of individual titanium structures allows for
maximum preservation of healthy tissues, provides op-
timal access for surgical intervention, and increases the
area of adhesion to the bone surface, which minimizes
overloading in particular areas with subsequent loss of
bone tissue.

The individualized plate creates conditions for the
practical use of fixing structural elements and restores
the lost shape of healthy tissues, providing a better aes-
thetic result. And also, the physiological restoration of
the geometry of the lower jaw ensures a quick repair of
the functions of the temporomandibular joint, which in

Figure 5 — Stereolithographic models of the lower jaw and pre-
modeled individualized titanium osteosynthesis plate, obtained
using CAD/CAM technology.

Figure 6 — Individualized titanium plate for osteometallosynthesis
made with the help of 3D printing.

Figure 7 — Intraoperative photographs of free fibula flap harvesting.
Using a stereolithographic model.

Figure 8 — Fixation of the previously modeled structure to the
fragments of the lower jaw.
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Figure 9 — Patient’s Appearance two months after surgical treatment using 3D and virtual surgical planning (CAD/CAM technology).
turn improves the results of treatment of patients with  the duration of operative treatment, accelerate the pe-

a monostotic form of fibrous dysplasig. riod of medical rehabilitation, and improve patients’
Prospects for further research. Using the latest tech- quality of life and social adaptation. In the future, it is

nologies will optimize the surgical treatment of patients e
with fibrous dysplasia and other benign and malignant planned to carry out and enhance dental rehabilitation

pathologies of the maxillofacial region. In addition, CAD/  in patients after reconstructive surgical interventions on
CAM technology will provide an opportunity to reduce  the lower jaw and to study the results.
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KNIHIYHUIA BUNAJOK NIKYBAHHA ®IEPO3HOI AUCNNA3IT HUXKHBOI LLENENU 3 BAKOPUCTAHHAM XIPYP-
MNYHUX WABIOHIB TA IHAUBIAYANI3OBAHOT TUTAHOBOT KOHCTPYKLLIT 3 NONEPEAHIM BIPTYA/IbHUM XIPYP-
NMYHUM NNAHYBAHHAM

bnecHiok XK. B., Mixiubkuit O. O., MywaHeub B. A.

Pe3stome. Dibpo3Ha gucnnasia ue NaTtonoriyHMi cTaH, CUMNTOMaMK AKOTO € BUHUKHEHHS MaTONOTMYHUX nepe-
nomis Ta gedopmauin KicTok. Y cTaTTi BUCBITNIEHO nepeBarn TeXHIKM BipTya/ibHOrO XipypriyHOro niaaHyBaHHA Ta
nepcnekTnan BukopmctaHHa CAD/CAM TexHonorii y NikyBaHHI MOHOOCa/IbHOT popMu GiBPO3HOT AMCMNA3ZIT HUKHBOI
wenenu. IHpopmaLiiHi TexHonorii Ta 3acobu aAUTUBHOIO BUPOHHULTBA A03BO/IAOTL NEepPeTBOpPoBaTU LUDPOBI 30-
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6parkeHHs, OTPUMaHi 3 pisHUX 3acobiB Bisyanisalii, Ha MoAeni 3 BUCOKOK PO3Zi/IbHOK 34aTHICTIO 32 AONOMOroH
CAD/CAM. [aHa TexHiKa BK/to4yae B cebe Komn'toTepHy Tomorpadito, 3BOPOTHE NPOEKTYBaHHA Ta WBUAKE NPOTO-
TUMNYBAHHA Y BUPOOHMUTBI iHAMBIAYaNbHUX iIMNAAHTATIB ANA WenenHo-AnUeBoi Xipyprii. Mpouec NpoeKkTyBaHHA Ta
BUrOTOBJ/IEHHA NOAAraloTb Y 06pobLi AaHMX MeANYHOro 306parKeHHA MNaTONONYHO 3MIHEHUX TKAHWUH LLLENENHO-N-
LEeBOT AiNSHKM NALLiEHTA, WO MAaE CUMETPUYHY YaCTUHY, A8 NobyaoBu TpuBuMipHOI (3D) undposoi mogeni, bopmy-
BaHHA 306pakKeHHA Ha CTOPOHI AedeKTY, Ae 3aCTOCOBYIOTLCA Pi3HI METOAMKM A1A OKPEeMUX BUMAAKIB, BKItOYAOUU
A3epKasibHe BigobparkeHHs NaToNorYHO He3MiHEHOT CTOPOHU. B noganbluoMy AM3aiH iMNAaHTaATY 3 iIHWKWX AaHUX
KT yepena, mogentoBaHHs reomeTpii imnaanTaTty, 3D ApyK mogeni yepena Ta pe3eKuinHux Wwab/oHiB, BipTyasbHe
XipypriyHe naaHyBaHHA Ta BCTAHOB/IEHHA NpoTe3a. A TakoX 3D ApyK iHAWBIAyani30BaHOI TUTAHOBOI NAACTUHU, MNO-
nepeaHbo 3MOAE/IbOBAaHOI HA OCHOBI BipTYasIbHOrO XipypriYHOro nNaaHyBaHHA. IHAMBIAYaNi30BaHi pilleHHA — Le we
OAMH IHCTPYMEHT ANA NiKaps, Wo A03BONAE BUKOHYBATK onepaLlii, 3 No4anbLoo NPOrHO30BaHICTIO Ta HaAiMHICTIO.
Pe3synbTaTv NiKyBaHHA NOKa3ytoTb, Wwo metog CAD/CAM [03BONSIE YAOCKOHAINTA PEKOHCTPYKLIiO AedeKTiB micas
XipypriuyHoi pe3eku,ii. TexHika 3D-apyKy 3abe3neyye TOYHICTb Y NnepeaonepaliiHoMy XipyprivHOMy MOAEN0BaHHI
Ta BUrOTOBNEHHI iHAMBIAYaNi30BaHMUX KOHCTPYKLiM AN OCTeoCMHTe3y. TakuM YMHOM, 3a gornomoroto metoay CAD/
CAM 6yn1 3Ha4YHO CKOPOYEHMI Yac NPOEKTYBaHHSA Ta BUTOTOB/IEHHS KiICTKOBOIO TPaHCMNAaHTaTy, A0CATHYTI YMCTi Kpai
pe3ekKLii, NoKpaLLeHi ecTeTUYHi Ta GyHKLIOHaNbHI NicasonepaLinHi pesynbratu.

OTpuMaHi pe3ynbTaTv 403BO/AOTb ONTUMI3YBaTKM XipypridyHe NiKyBaHHA XBOpUX 3 Gpibpo3HOto ancnaasieto, BNpo-
BaAMTUN B MPAKTUUYHY Aif/IbHICTb HOBITHI TEXHOOTIT, AKI CYyTTEBO NOKPALLYOTb AKICTb XUTTA, MeAndHy peabinitauito
Ta COLiaNbHY aZ4anTaL,ito XBOPUX.

Kntouosi cnosa: ¢ibposHa gucnnasia, iHaMBIAyani3oBaHa TUTaHOBA NAACTUHA, BipTyanbHe XipypriyHe naaHyBaH-
HA, CAD/CAM TexHonoris.

A CLINICAL CASE OF MANDIBULAR FIBROUS DYSPLASIA TREATMENT USING SURGICAL TEMPLATES AND
INDIVIDUALIZED TITANIUM CONSTRUCTION WITH PRELIMINARY VIRTUAL SURGICAL PLANNING

Blesnyuk Zh. V., Likhitskyi O. O., Glushanets V. A.

Abstract. Fibrous dysplasia is a pathological condition, the symptoms of which are the occurrence of pathological
fractures and bone deformities. The article highlights the advantages of the technique of virtual surgical planning
and the prospects of using CAD/CAM technology in the treatment of monoosseous fibrous dysplasia of the man-
dible. Information technology and additive manufacturing tools allow you to convert digital images obtained from
various visualization tools into high-resolution models using CAD/CAM. This technique includes computed tomog-
raphy, reverse engineering, and rapid prototyping in the production of individual implants for maxillofacial surgery.
The design and fabrication process consists of processing medical image data of pathologically altered tissues of the
patient’s maxillofacial area with a symmetrical part to build a three-dimensional (3D) digital model, defect side im-
aging, where different techniques are used for individual cases, including mirroring pathologically unchanged side.
Further design of the implant from other CT data of the skull, modeling of the implant geometry, 3D printing of the
skull model and resection templates, virtual surgical planning and installation of the prosthesis. As well as 3D print-
ing of individualized titanium plate, pre-modeled on the basis of virtual surgical planning. Individualized solutions
are another tool for the doctor that allows you to perform operations with further predictability and reliability. The
results of treatment show that the CAD/CAM method allows to improve the reconstruction of defects after surgical
resection. 3D printing technology provides precision in preoperative surgical modeling and fabrication of individual-
ized structures for osteosynthesis. Thus, the CAD / CAM method significantly reduced the time of bone graft design
and manufacture, achieved clean resection edges, and improved aesthetic and functional postoperative results.

The obtained results allow to optimize the surgical treatment of patients with fibrous dysplasia, to introduce
into practice the latest technologies that significantly improve the quality of life, medical rehabilitation and social
adaptation of patients.

Key words: fibrous dysplasia, individualized titanium plate, virtual surgical planning, CAD/CAM technology.
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KNIHIYHWX BUNAAOK NIKYBAHHA ®IEPO3HOI ANCMN/A3IT HAXKHbBOI LLENEMNN 3
BUKOPUCTAHHAM XIPYPTIYHWUX LUAB/IOHIB TA IHAWBIAYA/II30BAHOI TUTAHOBOI
KOHCTPYKL|Ii 3 MONEPEAHIM BIPTYA/IbHUM XIPYPTIYHUM NNIAHYBAHHAM

TKomyHanbHe HeKomepLuiitHe NignpueMcTeo «loginbCbKUil LLEHTP OHKOJOFiT»
BiHHMUbKOi 06nacHoi pagu (M. BiHHMUA, YKpaiHa)
2BiHHULbKKIT HauioHanbHMit meaunuHuii yHiBepcuTeT im. M.I Muporosa (m. BiHHMua, YKpaiHa)
ganna.blesnuk@gmail.com

BipmyasnbHe xipypeiyHe naaHysaHHA 8 0baacmi peKoHCMpyKmueHoI xipypeil wienenHo—nuyesoi OindHKU €
HOB0K MexHOs02iEr0 AKA MaE 6a2amo o4YesUOHUX Mnepesaz, 8KAKYAKOYU MidsuljeHy MOoYHicmeb, Mi08UUWeHHA
onepamusHoi ehekmusHOCMi ma NoKpaweHHs nicasonepayiliHux peaynbsmamis. 30Kpema sipmyarnsHe XipypaiyHe
MAGHY8AHHA HaBY10 NonyaapHocmi 0718 BUKOPUCMAHHA AK Mid Yac nposedeHHA nepedonepayiliHo2o NaaHy8aHHs,
MOOEeMN0B8AHHA MaK | npu peanizayii peKoOHCMPYKMUBHUX ONepamueHUX 8mpy4YyaHs Yy X80pux 3 MAMOsOo2ier0
HUMCHbOI Wesenu, OCKiNbKu XipypaivHa moYyHicme nompibHa 014 8i0HO8AEHHA cumempii 06au4Y4Ys, ecmemu4Ho20
308HIiWHbO20 8U2a40Y, 3yb6HOI peabinimayil ma 8i0HOB8MEeHHSA YHKYIOHAAbHUX MOX(aUusocmell wjesenHo-nuyesor
0inaHKU ma couianbHoi adanmauii y nicasonepayiliHomy repiodi. PeKOHCMpyKmueHi onepamueHi empy4yaHHs
YCKAAaOHeHi HernpasusnbHOH, YHIKAAbHOK opmoro, 6Yy0080K HUMHbLOI Wesnernu ma 8i0HOCHOK 8i0CymHIicMio
00HOpPCLKUX OinAHOK mpaHcnaaHmama nodibHoi ¢gopmu. CAD/CAM — uye mexHonoeis, AKa ece uyacmiue
BUKOPUCMOBYEMbLCA MPU CKAAOHUX KICMKOBUX 30XBOPHBAHHAX WenenHo—auyesoi 0inaHKu. bazamoemanHa
peanisayia 8ipmyasnbHo20 XipypeiyHo20 MAAHYBAHHA 3 BUKOPUCMOHHAM KOMM'IOMEepHO20 MOOeNt08aHHS,
cmepeonimoepagiyHux mooenel, peseKyiliHux wabaoHie, ma iHOUBIOYai308AHUX MUMAHOBUX MAACMUHU
3a06e3ne4ylome PEKOHCMPYKMUBHY MO4YHicme. Y cmammi eucsimnaeHo KaiHiYHull eunadok onepamueHo20
NiKYBAHHA NAUIEHMA 3 MOHOOCAbHOK OPMOI0 PibPO3HOI UCnAAG3ii HUXCHBLOI weaenu 3 sukopucmaHHAM CAD/
CAM mexHonoeil. Ha3eaHi pekoHcmpyKkmueHi nepesaau ernposaoxeHHa mexHosozii CAD/CAM, wo eKa4aromso
36inbWeHHA KOHMAKMHUX M0BEPXOHb MiXC KICMKO8UMU hpazmeHmMamu, onmumManbHe BUKOPUCMAHHSA GiKCyoYux
esnemMeHmie MemasnoKOHCMPYKYil, 36epexeHHA npuKycy nayieHma, weuoke 8i0HOB8AEHHA pobomu CKpOHeso-
HUXHbOWenenHux cyanobis, MOKPAWEeHHA ecmemuYyHuUx pe3ysabmamie ma 3meHWeHHA UMOoB8ipHOCMI YCKAAOHEH®.
BrposadieHHA 8 MPAKMUKY HOBIMHIX mexHOos102ii 0armb MOXIUBICMb CYMMEBO MOKPAWYHOMb AKICMb HUmms,

MeOuyYHy peabinimayito ma coyianbHy adanmay,ito Xeopux.

Knouosi cnosa: ¢ibposHa Oucnnaasia, iHOUsiOyanizoeaHa MuUMAHO8A MAACMUHA, 8ipmyasnbHe XipypeiyHe

nnaHysarHs, CAD/CAM mexHonozis.

38’A30K ny6niKauii 3 nAaHOBMUMM HayKOBO-A0O-
cnighumm po6otamu. Pobota € dparmeHtom HAOP
«[MaTomopdodyHKLioOHaNbHI, NaToOMOpPPOMETPUYHI Ta
6ioxiMmiyHi mapaneni mexaHiamiB PO3BUTKY YCKIafHEHb
roCTPOI XipypriYHOi NATONOrii: NPOrHO3yBaHHA, AiarHoC-
TUKa, iHAMBIAyani3auia BMOOPY NiKyBasbHOI TaKTUKMY,
Ne P 0121U110095.

Bcryn. ®ibposHa awucnnasia (xsopoba bpaiuesa—
NlixTeHWTEMHA) Ue HEenyxJAnMHHUI NyXAnMHOoNoAibHUIA
BPOAKEHWUIM, HECNAAKOBMI MPOLEC, LLO NPOABAAETHCA
AK /I0KaNi3oBaHui gedekT andepeHLitoBaHHA Ta A03pi-
BaHHA 0cTeobnacTiB i3 3aMiLLleHHAM HOPMa/IbHOT KiCTKM
$ibpPO3HOK CTPOMOIO Ta OCTPIBLAMM HE3piNoi KiCTKOBOI
TKQHMHU, WO MPU3BOAUTb A0 3HUMKEHHA MEXaHIYHOT
B/TACTUBOCTI KICTKOBOI TKaHWMHW, BUHUKHEHHA MaTono-
rivHMx nepenomis Ta gedopmauii Kictok. Etionoria ¢i-
6po3HOi AMcnnasii Nnos’s3aHa 3 aKTUBYOYMMK MyTaLLifA-
Mu reHa GNAS1 [1].

®ibposHy Ancnnasito KnacudikyroTb 3a gBoma ¢pop-
MamMn: MOHOOCa/IbHa Ta nosiocanbHa. MoHoocanbHa
dopma 3ycTpivaeTbca YacTille, HixK noniocanbHa, 3a ge-
AKMMU AaHMMM Yy cniBeigHoweHHi 4:1 [1]. MoHoocanb-
Hy dopmy crnocTepiratoTb B pebpax — 28%, yepenHo-
LWenenHo-MLEeBMX KicTKax (BepXHA Ta HUXKHA Lenena)
—10-25% (pwmc. 1) Ta cterHosii KicTui — 23%. MNoniocanb-
He yparkeHHA Moxe byTv cnopagmyHMm abo BUHMKATK Y
nauieHTiB i3 3apoakoBmMmn myTtauiamm GNASI, wo moxe

NPU3BECTU A0 Pi3HUX KNIHIYHUX cuHApomis: CUMHAPOM
Mak-KbtoHa-Onbpaita i cuHapom Masabpo 3 mikco-
MaMu M’'AKMX TKAHWH. PO3NOBCIOAMKEHICTb LbOro 3a-
XBOPIOBAHHA cepes, NyX/IMHONOAIOHUX Ta AMCNAACTUY-
HUX ypasKeHb KiCTOK CTaHOBUTb 6,5%-7%. MMOBipHicTb
Manirisauii — 8ig 0,5% (Npy moHoocanbHin dopmi) Ao
4% (y BMNaAKy NONIOCAaNbHOMO YPAXKEHHA Ta CUHAPOMY
Onb6paiita) [2].

dibposHa Agucnnasia  YepenHo-wenenHo-MLeBOI
LINAHKM BUKAWKAE Pi3HOMAHITHI CMMMNTOMM 3aJIEXKHO
BiZ, TUNY Ta KOHKPETHOrO PO3TallyBaHHA ypaxKeHb. TaKi
CMMMNTOMW MOKYTb BKAOYATK Binb, 3aKNaZeHicTb HOCa,
HenpaBW/ibHe PO3TallyBaHHA Ta pyxomicTb 3yb6is, ae-
dopmauito wenen Ta acumetpito. PibposHa aucnnasis
CYNpPOBO/AKYETbCA Pi3HOMAHITHUMU HEBPOIOFIYHUMU
CMMMTOMaMM, OCKINIbKU AiNAHKM aHOMAJIbHOTO PO3BU-
TKY TKaHWMH NPU3BOAATb A0 KOMMpecii HepBOBUX BOJIO-
KOH. CneuundiyHi cMmnTOoMM, HanpuKknag, BTpaTa 30py
Ta MOPYLUEHHA CNYXY BUHWUKAKOTb Yepes CTUCHEHHA 30-
pPOBMX Ta CAYXOBMX HEPBIB B Yepeni, NpoTe BUHWUKAOTb
piaKo. AHOManNbHA CTPYKTYpa YPaXKeHOi KiCTKM MoxKe
npu3BecTM 0 AEereHepaTMBHOrO apTPUTY B CKPOHEBO-
HUKHbOLEeNENHUX cyrnobax.

[OiarHo3 ¢ibpo3Hoi gucnnasii rpyHTYeETbCA Ha cy-
KYMHOCTi XapaKTepHUX CUMNTOMIB, aHaMHe3i xBopobu,
peTenbHOMY KAiHIYHOMY OBCTEXEHHI Ta PISHOMAHITHUX
cneujianisoBaHux Tectax. Bunaaku nerkoi ¢opmm moHo-
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ocanbHoi ¢ibpo3HOT ancnaasii MoxKyTb 6yTK AiarHocTo-
BaHi BMMNAAKOBO Mif 4YaCc NpPOBeAEeHHA PEHTreHONOoriv-
HOTO AOCANIAMEHHA 3 IHWKMX NPUYMH. [11Aa OLiHKM KICTOK
MOYKHA 3aCTOCOBYBATN KOMM'IOTEPHY Ta MArHiTHO-pe3o-
HaHCHY Tomorpadito. CumHTUrpadisa KicToK, NpoBOAUTb-
CA ANA BU3HAYEHHA CTYNEHA YPaXKeHHA KiCTOK npu no-
niocanbHit popmi pibposHoT Ancnaasii.

BiacyTHIiCTb BapiaHTIB KOHCEPBATMBHOIO JIiKyBaHHA
XBOpUX Ha ¢ibpo3Hy Aucnaasito obymosuna possu-
TOK Ta YAOCKOHANIEHHA XipPypriYHMX TEeXHiK NiKyBaHHA,
AKI cnpAMOBaHi Ha pe3eKLito MaTONOrYHUX OcepesKis
Ta 3aMileHHI0 nicaapeseKuiiHux aedekTiB KiCTKOBO-
NAaCTUYHUMKM MaTepianamm i3 3aCTOCyBaHHAM Pi3HUX
METOAMK OCTeocuHTe3y. MpoTe, 3HaYHa KiNbKIiCTb peuun-
OVBIB JQHOMO 3aXBOPIOBAHHA Ta YCKNAAHEHHA Y BUMNA-
Ai nepenomis, gebopmalit 0bymoBuaa HeobXiaHICTb
NnoAaNbLUMX NOLIYKIB 3 BUSHAYEHHAM ONTMMAbHOI Me-
TOAMKM XipypriYHOro NikyBaHHA y XBOpuMX 3 ¢ibpo3HOt0
aucnnasieto [3, 4].

PeKOHCTPYKLIAA HUXKHbBOI LWenenu € Og4HUM i3 4acTuX
onepaTtMBHUX BTPYyYaHb Y PEKOHCTPYKTMBHIN Xipypril
roNoBM Ta Wi, NPU LLbOMY BiZIbHWI KNanoTb Manoro-
MIiNKOBOT KiCTKM B @aHWI Yac BBAXKAETHCA 30/10TUM CTaH-
napTtom [5, 6, 7]. 3a ocTaHHi ABa AeCATMAITTA Bigbynuca
3HaYHi 3MiHM, CNNECK NONYAAPHOCTI BipTyaAbHOTO Xipyp-
rYHOro NaHyBaHHA Ta KOMMN'IOTEPHOrO NPOEKTYBaHHSA
1 BupobHuutea (CAD/CAM). La TexHonoria BiaKpuBae
BE/INKI MOX/MBOCTI, MOYMHAKOUM 3 BipTyaNbHOrO BUKO-
HaHHA onepauii. CtepeonitorpadiuHi moaeni, iHausigy-
aNbHi pe3eKUinHi wabnoHu, nonepesHbO 3MOAENbOBAHI
Ta BUTOTOB/EHI PEKOHCTPYKTUBHI MNAACTUHU ANA OCTeOo-
CUHTE3Y, Ha CbOrOAHILUHIN AeHb, HabyBalOTb 3HAYEHHS,
AK iHTpaonepauiiHui iHCTpyMeHT. lMNepeBaramu gaHoi
TEXHIKM € MOXMBICTb Nig, Yac onepawii OTPUMATH YUCTI
Kpai pe3eKuii KiCTKW, 3aBAAKM MiABULLEHHIO TOYHOCTI
3pi3iB Ta NOKPALWMUTU eDEKTUBHICTb PEKOHCTPYKTUBHOI
Xipyprii, 3@ paxyHOK CNpOLLEeHHA TPMBANMX eTanis pe-
KOHCTPYKL,ii, NoB’A3aHUX i3 TpaaULiMHUMKU TexHiKamu
[6]. OgHMM 3 HAMBINbLL LUMPOKO AOCAIAKYBAHUX MUTAHb
TAKOX € CKOPOYEHHSA ilemii TpaHCN/IaHTaTy Ta TpMBa-
nocTi onepauii. CNpoweHHs ocTeoToMill, popmyBaHHSA,
3aKpinneHHs Ta @iKcauia KiCTKOBOro TpaHCM/aHTaTa
6e3nocepeHbO BNAMBAOTL Ha TPUBANICTb PEKOHCTPYK-
TMBHOI onepalii [8, 9, 10]. Kpim Toro, moxnusictb dpop-
MyBaHHSA HeobXiAHOI GOpPMKM MaIOrOMIIKOBOI KiCTKM A0
nepeciyeHHA CYANHHOT HiXKKM TaKOX MiHiIMi3ye vac iwe-
mii [8, 9, 11].

AKTYanbHICTb AOCNIgKEHHA NIATBEPAKYETbCA Big-
CYTHICTIO AaHMWX aHani3y KAiHIYHMX BMNAAKiB 3 BWKO-
PUCTAaHHAM Cy4aCHUX TEXHOAOrIil, BipTyasbHOrO Xi-
pypriuHoro nikysaHHsa Ta CAD/CAM, ski 6 gossonunnu
06r'pPYyHTYBaTU AOLLINBbHICTb 3aCTOCYBAHHA Pi3HUX MeTo-
OMK PEKOHCTPYKLiM Ta OCTEOCUHTE3Y NPU LibOMY 3aXBO-
POBaHHI.

Meta po60TH — po3poOUTK Ta YAOCKOHANUTU METO-
OVKY 0onepaTMBHOIO JliKyBaHHA MATO/OTYHUX nepeno-
miB Ta AedopmalLlili KICTOK y NaLLiEHTIB 3 MOHOOCaNIbHOO
dopmoto ¢ibposHoi ancnaasii. Ans nokpaweHHs GyHK-
LLiOHaNbHWX Ta eCTETUYHUX Pe3y/bTaTiB PEKOHCTPYKTUB-
HUX OMEepPaTUBHUX BTPYUaAHb.

06 €eKT i meTOAM AochiaXKeHHA. MeToguKa peseku,ii
naTosioriYyHoro ocepegKka ¢ibposHoi aucnnasii npose-
OeHa y nauieHTKu B., 18 pokiB 3 MoHoOcanbHOW ¢dop-
moto (puc. 1) noegHaHa 3 METOAMKOK PEKOHCTPYKLT
Ta ocTteomeTanocuHTesy. Lle possonse 3abesneuntu

PucyHoK 1 — MoHoocanbHa ¢opma ¢pibposHoi gucnnasii
HWXHDbOI Wenenu.

PUCYHOK 2 — BUKOHaHHSA BipTyasIbHOrO XipypriuHOro NaaHyBaHHA.

ONTUMabHI YMOBW ANA NPOLECIB penapaTMBHOro oc-
TeoreHesy. ONTUMaNbHA PEKOHCTPYKLLIA HUKHbBOI LWene-
nu nicna o6’eMHUX pesekLUilt BUMarae mMikpocyauHHMX
BiIbHMX KnanTiB. Hamu 3acTocoBaHO KNanoTb Manoro-
Mi/IKOBOI KiCTKM, HaMbinbll pO3MOBCIOAMKEHUIN B PEKOH-
CTPYKLT HUKHBOI Lenenn. Bennka KinbKicTb KicCTKOBOro
maTepiany, AOBXKMHA HiXKKM Ta HE3HAYHi NOPYLIEHHA B
AOHOPCBKIN AinAHLj pobnaTe MOro NPUAATHUM 3aBAAKK
YHiBepCcanbHOCTi Ta HaAiMHOCTI.

PucyHoK 3 — BipTyanbHe xipypriuHe nnaHyBaHHA. MogentoBaHHA
Ta BUrOTOBJ/IEHHA pe3eKLiiiHUX LWabNoHIB HUXKHBOT Wenenu Ta
MaNorominKoBOi KiCTKU.

PUcyHOK 4 — [IBOXCEerMmeHTHUI KNanoTb MasIorOMiNIKOBOT KiCTKU
ONA PEKOHCTPYKLUi.
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PucyHok 5 — CtrepeonitorpadiuHi moaeni HNXKHbOI Wenenu
Ta nonepeaHboO 3MOAEe/bOBaHa iHAMBIAYaNi30BaHA TUTAHOBA
OCTEOCUHTE3Ha NAacTUHA, OTPUMaHI 3a gonomoroto CAD/CAM
TexHonorii.

PucyHoK 6 — lHauBiayanisoBaHa TUTaHOBa NacTUHA AN
0CTEeOMEeTa/IoCMHTE3y BUroToB/IeHa Npu aonomosi 3D apyKy.

PucyHoK 7 — IHTpaonepauiiiHi poTorpadii 3abopy BinbHOro kKnanTta
ManorominKoBoi KicTKM. BUKopucTaHHA cTpepeonitorpagiuHoi
mogeni.

PucyHokK 8 — ®ikcauia nonepeaHb0 3M0AEAbOBAHOT KOHCTPYKLiT
A0 GparmeHTiB HUXKHbBOI LWenenu.

Pe3ynbTatv gocnigiKeHHA Ta iXx o6roBopeHHA. Pe-
KOHCTPYKLiA HWKHBOT Wenenn, TPaguuitHUMM TeXHi-
Kamu, 6e3 BUKOPUCTAHHA HOBITHIX TEXHONOTI BMMarae
BMCOKOTOYHUX HABMYOK MaHya/lbHOr0 BWUIOTOB/IEHHA
KICTKOBOrO KNManTa Aas afeKkBaTHOI aganTau,ii o gedpek-
Ty. B cBoto uepry, ue moxe 3ailiHATM BaraTo 4yacy npu
CKNaaHUX fedekTax, AKi BUMaratoTb KiJIbKOX OCTEOTOMIN
L5 NOBHOTO BigHOBMEHHA aHAaTOMIYHOT GOPMU HUMKHBOT
Lesenm, a TakoXK YacTo MOXKe MPU3BECTU [0 HeOOCKO-
Hanux OYHKUiOHaNbHUX Ta €eCTEeTUYHWUX Pe3ynbTaTiB.
3acTtocyBaHHA BipTyasbHOroO XipypriyHOro mnaaHyBaH-
HAa Ta CAD/CAM TexHONOoriA NOKpallye TOYHICTb KpaiB
peseKuii, cermeHTalit0 Ta MOLENOBAHHA KNAANTIB.
Cno4yaTKy NPOBOAUTLCA BipTyanbHA pe3eKLia HUMKHbOI
wenenu (puc. 2). MopaentoTbCAa HUNKHbOLLENEMHI
peseKuiliHi WwabnoHu, ki BUrotosasaoTbcA Ha 3D NpuH-
Tepi (puc. 3). Nicna Toro, AK AedeKT HUKHBLOT Wenenu
baKTUYHO BIATBOPEHMI, BipTyanbHa Xipypria dopmye
HOBY HMWXXHIO LWeneny 3 MaJIorOMIIKOBOI KicTKM. Ha
LbOMYy eTani c/lig, BpaxyBaTu BaXK/JMBICTb NPaBUIbHOIO
po3TallyBaHHA AOHOPCbKOI MAsIOrOMIIKOBOI KICTKM Ta
OpieHTaujl0 Knanta gns 3anobiraHHA HemnpaBUAbHOMO
NOJIOXKEHHS CYAMHHOI HiXKKK. OcTeoToMmii, HeobXiaHi
ONA BiATBOPEHHA KOHTYPY HUXKHbLOI LWenenu, a ocrte-
OMEeTaNoCUHTE3, HeobxigHuIi ansa ¢ikcauii knanta. Ha
BiAMiHY, Big TpaAuUiMHOI TexHiKM, ge BCi Ui pilieHHA
npuMMMatoTbCa nig, Yac onepauii, Nnpu BipTyanbHOMY
XipypriyHOMy NAaHyBaHHI € MOX/MBICTb BUrOTOBNEHHA
TPUBMMIPHOTO [AM3aiHY OCTEOTOMIii MasioromMinKoBoi
KicTKu (puc. 4), Wo [03BONAE OCTAaTOYHO BiATBOPUTM Ha-
TUBHY GOPMY HUXKHbBOI Lenenu 3 BisbLIOK TOYHICTIO Ta
3MOAENtOBATU M BUTOTOBUTU iHAMBIAYaNbHY TUTAHOBY
NAACTUHY ANA HAMONTUMANBHILLMX MEeXaHIYHUX BAACTU-
BOCTEl BCi€l KOHCTPYKL.

HactynHui etan nepenbavae CTBOPEHHA
3D-mogeneint (puc. 5). Mpu CKNagHUX PEKOHCTPYKLIAX
3a3BMYaN BUTOTOBAAIOTLCA cTepeosiTorpadiyHi mogeni
i peseKkuinHi WabnoHM ANA HWKHBLOI Wenenu Ta
Ma/IOrOMI/IKOBOT KiCTKM, o6 3a6e3neynTy TOYHICTb Nig,
yac onepauii. A TakoxX, Ha 3D npuHTepi APYKYIOTb None-
peAHbo 3MOAENbOBaHY PEKOHCTPYKLiHY TUTAHOBY NAa-
CTUHY ONA OCTEOMETaNOCUHTe3y 3a iHAMBIAyanbHUMU
napameTpamu nauieHTta (puc. 6). ETann BUroToBaeHHA
iHOMBIAYyani30BaHOT KOHCTPYKLii BKAlo4aloTb B cebe
Komn’toTepHy Tomorpadito, 06pobky undposux 306pa-
*KEHb, NPOTOTUMYBAHHA, METOZ, CKIHYEHHUX €/IEMEHTIB, 3
NoZaNbLIO PO3POOKOIO Ta BUTOTOBIEHHAM KOHCTPYKLii
3 ONTUMANbHUM NMPUAATAHHA MiXK KIiCTKOK NaLieHTa Ta
KOMMOHEHTaMM iMMNAAHTY.

XipypriyHe BTpy4yaHHA — ogfHoeTanHe. Pesekuia
HUMKHbBOI LienenyM nposefeHa Ha OCHOBI nonepeaHbo
po3pobsieHMX Ta HaZpPYKOBaHUX pe3eKUinHMX Wwabno-
HiB, NPUKPINJIEHNX A0 HUXKHbOI LLenenu 3a AoMOMOrow
MOHOKOPTMKaNbHMX MiHiB. 3abip KnanTa mMasorominko-
BOI KiCTKM BMKOHAHO 3a TPagMLiliHO TEXHIKOIO, 33 BU-
HATKOM TOTO, L0 Pe3eKLiHi WabnoHn ana octeoTomii
Ma/IOrOMINIKOBOT KiCTKM piKCcOBaHi 3a 4OMNOMOrot0 MOHO-
KOPTUKanbHMX NiHiB. OcTeoToMiA, MoaentoBaHHA Ta diK-
caLif CermeHTiB Ma/lorOMIIKOBOI KiCTKM NMPOBOAMTLCA
nepej, 3aTUCKaHHAM CYAMHHOI HiXKKM 3 BUKOPUCTAHHAM
ctepeonitorpadiyHoi mogeni (puc. 7). Takum YMHOM,
Yyac iwemii KNanTa 3HA4YHO CKOPOYYETHCA B MOPIBHAHHI
3 TPagMLiNHOK TEXHIKOK MaHya/llbHOro MoAentoBaH-
HA. Po3TallyBaHHA pe3eKUilMHUX LWabAoHIB BaXKIMBUIA
eTan onepauii. laeanbHa nigroHka HeobxigHa Ans Toro,
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PucyHok 9 — Burnap nauieHta yepes 2 micaui nicns onepaTMBHOrO NiKyBaHHA 3 BUKopucTaHHAM 3D Ta BipTyasbHOro xipypriuHoro
nnaHysaHHa (CAD/CAM texHonorii).

Wwob BipTyasbHUI NaaH NepeiLwos y XipypriyHi ymosu.
dikcauias MOHOKOPTUKANbHMMMK MiHAMK A03BOAUU B
noAanblOMy BMKOPWUCTOBYBATM Ti cami OTBOpWM Ans
ocTaTo4yHoi ¢ikcauii naacTuHM BiKOPTUKANbHUMM TUTa-
HOBMMM rBUHTamM (puc. 8).

Kputepiem BuAaneHHA METANOKOHCTPYKLIT nicna
XipypriuHoro nikyBaHHA ¢ibpo3Hoi gucnnasii (pesekuii,
KICTKOBOI MNNacTUKKM) By/I0 NOBHE BiAHOB/NIEHHA CTPYKTY-
puv ypaxkeHoi KicTku. MNepesarn JaHoi XipypriYHOi TeXHiI-
KW: YUCTi Kpai peseKuii, 3meHLWweHHs iwemii Ta 3aranb-
HOT TPMBAIOCTi onepadii, CNPOrHO30BaHUIN eCTEeTUYHWI
i dyHKUioHanbHUI pesynbtatn (puc. 9). Heponikm —
36iNblUeHHA AoXipypriyHoro (BipTya/ibHOro niaHyBaH-
Hs) yacy, NiaBULLLEHI EKOHOMIYHI BUTPATW.

BucHoBKM.

TouHicTb, AKy 3abe3neuyye BipTyasnbHe XipypridyHe
nnaHysaHHs Ta CAD/CAM TexHoMOriA Npu BMKOHaHHI
CKMIAAHUX PEKOHCTPYKLIM, AOCATHEHHA YMCTOTM Kpais
pesekLii, a TaKoXK ePeKTUBHICTb Y CKOPOYEHHI iemiy-
HOFO 4acy, TPWMBANOCTI PEKOHCTPYKLii Ta 3araabHOro
onepauitHoro Yacy pobsATb Lo TEXHONOTiIO0 MOTYKHUM
iHCTPYMEHTOM, AKMI MOXKYTb BUKOPMUCTOBYBATM Yy Naac-
TUUYHO-PEKOHCTPYKTUBHI MiKpoxipyprii.

BMKOpUCTaHHA iHAMBIAYaNbHUX TUTAHOBUX KOH-
CTPYKLIN [A€ MOXKAUBICTD MaKCMMaNbHOTO 36epexeH-
HA 340POBMX TKAHWUH, 3abe3neyye oNTUMaNbHUIA AOCTYN

onepaTMBHOrO BTPYYaHHA, 36iablUye naoLLy npuasraH-
HA 0,0 NOBEPXHI KiCTKM, UMM MiHIMI3ye NepeBaHTaXKEHHSA
B OKPEMMUX AiNAHKAX 3 NOCNI4YHOYO0 BTPATO KiCTKOBOI
TKQHWHMN.

IHAMBIAYyani3oBaHa NAacTUHaA CTBOPKOE YMOBM ANA
NPaKTUYHOTrO BUKOPUCTAHHA BIKCYOUNX ENEMEHTIB KOH-
CTPYKU,i, BiAHOBNIOE BTpayeHy ¢dopmy 340POBUX TKa-
HWH, 3abe3neuyoum Kpawnin ecTeTUYHUI pesynbrat. A
TakoX, ¢isionoriyHe BigHOBAEHHA reomMeTpii HUMKHbOT
wenenu, 3abesneyye WBMAKE BigHOBNEHHA QYHKLiN
CKPOHEBO-HUKHbOLLEENHOrO Ccyroba, LWo Yy CBO
Yyepry NOKpaLllye pe3ynbTaTh JiKyBaHHA MALEHTIB 3 MO-
HoocanbHot popmoto GpibposHoi ancnaasii.

MepcnekTMBM nopanbluinMx AocnigKeHb. BuKkopuc-
TaQHHA HOBITHIX TeXHOANOriM A03BONATL ONTUMI3yBaATH
XipypriuHe niKyBaHHA xBopux 3 ¢ibpo3Hoto aAmcnnasi-
€10 Ta iHWOW A06pOoAKICHOK Ta 3/710AKICHO NaTosori-
€0 wenenHo—nunuesoi AinaHkM. CAD/CAM TexHonoris
3a6e3neunTb MOMKAUBICTb 3MEHLIUTU TPUBANICTb oOne-
PaTMBHOrO NiKyBaHHA, NMPUCKOPUTU Mepios MenUYHOI
peabinitauii, NOKpaWMUTN AKICTb XKUTTA Ta coujianbHYy
apanTalito xBopux. Y nofanbluomy 3anjaaHOBaHO Mpo-
BeAEHHSA Ta yAO0CKOHaneHHA 3ybHoi peabiniTauji y xso-
pUX NicnA PEKOHCTPYKTUBHMX ONepaTMBHMX BTPYYaHb Ha
HUXKHIN Wweneni Ta AoCNigKeHHA pe3ynbTaTiB.

Nitepartypa

-

osteology. 2014;3:47-53.

N

1001. Available from: http://Doi:10.1259/bjr/81329736.

w

. Guk YuM, Kincha — Polishchuk TA, Zima AM, Oliynyk YuV. Structural and functional state of bone tissue in fibrous dysplasia. Problems of
Park SK, Lee IS, Choi JY, Cho KH, Suh KJ, Lee JW, et al. CT and MRI of fibrous dysplasia of the spine. Br J Radiol. 2012;85(1015):996-

Leiggener CS, Krol Z, Gawelin P, Buitrago-Téllez CH, Zeilhofer HF, Hirsch JM. A computer-based comparative quantitative analysis of

surgical outcome of mandibular reconstructions with free fibula microvascular flaps. J Plast Surg Hand Surg. 2015;49(2):95-101. Available

from: https://Doi:10.3109/ 2000656X.2014.920711.

>

Wijbenga JG, Schepers RH, Werker PM, Witjes MJ, Dijkstra PU. A systematic review of functional outcome and quality of life following

reconstruction of maxillofacial defects using vascularized free fibula flaps and dental rehabilitation reveals poor data quality. J Plast
Reconstr Aesthet Surg. 2016;69(8):1024-1036. Available from: http://Doi.10.1016/j.bjps.2016.05. 003.

o

Hidalgo DA, Rekow A. A review of 60 consecutive fibula free flap mandible reconstructions. Plast Reconstr Surg. 1995;96(3):585-602.

ISSN 2077-4214. Bichuk npo6nem bionorii i megnuunm — 2022 — Bun. 3 (166) / Bulletin of problems in biology and medicine — 2022 - Issue 3 (166)

145



KNIHIYHA TA EKCMEPUMEHTANIbHA MEAMLUUHA / CLINICAL AND EXPERIMENTAL MEDICINE

6. Wei FC, Santamaria E, Chang YM, Chen HC. Mandibular reconstruction with fibular osteoseptocutaneous free flap and simultaneous
placement of osseointegrated dental implants. J Craniofac Surg. 1997;8(6):512-521. Available from: http://Doi:10.1097/00001665-
199711000-00018.

7. Ferri J, Piot B, Ruhin B, Mercier J. Advantages and limitations of the fibula free flap in mandibular reconstruction. J Oral Maxillofac Surg.
1997;55(5):440-449. Available from: http://Doi:10.1016/s0278-2391(97) 90685-6.

8. Ritschl LM, Kilbertus P, Grill FD, Schwarz M, Weitz J, Nieberler M, et al. In-House, Open-Source 3D-Software-Based, CAD/CAM-Planned
Mandibular Reconstructions in 20 Consecutive Free Fibula Flap Cases: An Explorative Cross-Sectional Study With Three-Dimensional
Performance Analysis. Front Oncol. 2021;11:731336. Available from: http://Doi:10.3389/ fonc.2021.731336.

9. Seruya M, Fisher M, Rodriguez ED. Computer-assisted versus conventional free fibula flap technique for craniofacial reconstruction: an
outcomes comparison. Plast Reconstr Surg. 2013;132(5):1219-1228. Available from: http://Doi:10.1097/PRS.0b013e3182a3c0b1.

10.Abula A, Yushan M, Ren P, Abulaiti A, Ma C, Yusufu A. Reconstruction of Soft Tissue Defects and Bone Loss in the Tibia by Flap Transfer
and Bone Transport by Distraction Osteogenesis: A Case Series and Our Experience. Ann Plast Surg. 2020;84(5S(3)):S202-S207.
Available from: http://Doi:10. 1097/SAP.0000000000002367.

11. Rustemeyer J, Sari-Rieger A, Melenberg A, Busch A. Comparison of intraoperative time measurements between osseous reconstructions
with free fibula flaps applying computer-aided designed/computer-aided manufactured and conventional techniques. Oral Maxillofac Surg.
2015;19(3):293-300. Available from: http://Doi:10.1007/s10006-015-0493-6.

KNIHIYHUA BUNALOK NIIKYBAHHA ®IEPO3HOI ANCNNA3IT HUXKHBOI LLENENU 3 BUKOPUCTAHHAM XIPYP-
rNYHUX LLWABNOHIB TA IHAUBIAYANI3OBAHOI TUTAHOBOI KOHCTPYKLLIT 3 MONEPEAHIM BIPTYA/IbHUM XIPYP-
NMYHUM NNAHYBAHHAM

BnecHiok XK. B., MixiubKuii O. O., MywaHeub B. A.

Pe3stome. Dibpo3Ha gucnnasia ue naTtonoriyHMi cTaH, CUMNTOMaMK AKOTO € BUHUKHEHHSA MaTONOTMYHUX nepe-
nomis Ta gedopmauiv KicTok. Y cTaTTi BUCBITAEHO nepeBarn TeXHIKM BipTya/ibHOrO XipypriyHOro naaHyBaHHA Ta
nepcnekTneu BukopuctaHHa CAD/CAM TexHonorii y nikyBaHHi MoHoOcanbHOI dopmu Gibpo3HOT AUCNNasii HUKHBLOT
wenenu. IHbopmaLinHi TexHonorii Ta 3acobu aAUTUBHOrO BUPOHHULTBA L03BOAOTL NEPETBOPIOBATU LUDPOBI 30-
6GparkeHHs, oTpMMaHi 3 pi3HMX 3acobiB BilyasnisaLlii, HA MoAeni 3 BUCOKOK PO3A4iIbHOI 34aTHICTIO 3a A4ONOMOrOH
CAD/CAM. [aHa TexHika BK/to4ae B cebe Komn'toTepHy Tomorpadito, 3BOPOTHE MPOEKTYBAHHA Ta WBUAKE NPOTO-
TUNYBaHHA Y BUPOOHULTBI iHAUBIAYaNIbHMX IMNIAHTATIB 414 LWeAenHo-AnLeBoi Xipyprii. Mpouec NpoeKkTyBaHHA Ta
BMIOTOB/IEHHA NOAAraloTb Y 06pobLi AaHMX MeANYHOrO 306PaXKEHHS MATONONYHO 3MIHEHUX TKAHWUH LLLEeEeNHO-1N-
LeBOi AiNSHKM NaLiEHTA, O MAa€E CUMETPUYHY YacTWHY, A1 Nobyaosu TpneumMipHOi (3D) umndposoi mogeni, dopmy-
BaHHA 306pakeHHA Ha CTOPOHI AedeKTy, fe 3aCTOCOBYIOTLCA Pi3HI METOAMKM ANA OKPeMUX BUMAAKIB, BKIOYaOUM
A3epKanbHe BifobparKeHHA NaTONOrNYHO HE3MIHEHOT CTOPOHU. B noganbwomy AM3aliH iMNAaHTaTy 3 iHWKMX AAHUX
KT uepena, moaentoBaHHA reomeTpii imnaaHTaty, 3D ApyK mogeni yepena Ta pesekKLuiliHMX WwabnoHis, BipTyanbHe
XipypriyHe naaHyBaHHA Ta BCTAHOB/IEHHA NpoTe3a. A Takox 3D ApyK iHAMBIAyani30BaHOI TMTAHOBOI NAACTUHU, MO-
nepegHbo 3MOAEe/1bOBAHOI HAa OCHOBI BiPTYa/IbHOIO XipypriYyHOro NAaHyBaHHA. IHAUBIAYaNi30BaHi pilleHHA — Le e
OOMH IHCTPYMEHT A1A NiKapsA, WO A03BOIAE BUKOHYBaTM onepalLii, 3 NoAablwo NPOrHO30BaAHICTIO Ta HaAIMHICTIO.
Pe3ynbTaTi NikyBaHHA MoKa3sytoTb, Wo metod CAD/CAM [03BOAAE YAOCKOHANUTU PEKOHCTPYKLiO AedeKTis nicns
XipypriyHoi peseku,ii. TexHika 3D-apyKy 3abe3neyye TOYHICTb Y NepegonepaLinHoMy XipyprivHOMy MOAENHOBAHHI
Ta BUrOTOBNEHHI iHAMBIAYaNi30BaHMX KOHCTPYKLiMA AN OCTeoCMHTE3y. TakMM YMHOM, 3a Aonomoroto metoay CAD/
CAM 6yn1 3Ha4YHO CKOPOYEHUI Yac MPOEKTYBAHHSA Ta BUTOTOB/IEHHS KiCTKOBOTO TPaHCMNAaHTaTy, AOCATHYTI YMCTi Kpai
peseKLii, NoKpalleHi ecTeTUYHI Ta QyHKLIOHAbHI NicnsonepaLiiHi pesyabtaTu.

OTpuMaHi pe3ynbTaTv 403BOAKOTL ONTUMI3YyBaTU XipypriuHe NiKyBaHHA XBOpUX 3 Gpibpo3HOoto Ancnaasieto, BNpo-
BaAMTWN B MNPAKTUYHY Aif/IbHICTb HOBITHI TEXHONOTT, AKI CYTTEBO NOKpPALLYOTb AKICTb XUTTA, MeAnYHy peabinitauito
Ta COLiaNbHY aA4anTaL,ito XBOPUX.

Knrouosi cnosa: ¢ibposHa agucnnasia, iHAMBiAyanisoBaHa TUTaHOBA NAACTUHA, BipTyabHe XipypriyHe naaHyBaH-
Ha, CAD/CAM TexHonoris.

A CLINICAL CASE OF MANDIBULAR FIBROUS DYSPLASIA TREATMENT USING SURGICAL TEMPLATES AND
INDIVIDUALIZED TITANIUM CONSTRUCTION WITH PRELIMINARY VIRTUAL SURGICAL PLANNING

Blesnyuk zh. V., Likhitskyi O. O., Glushanets V. A.

Abstract. Fibrous dysplasia is a pathological condition, the symptoms of which are the occurrence of pathological
fractures and bone deformities. The article highlights the advantages of the technique of virtual surgical planning
and the prospects of using CAD/CAM technology in the treatment of monoosseous fibrous dysplasia of the man-
dible. Information technology and additive manufacturing tools allow you to convert digital images obtained from
various visualization tools into high-resolution models using CAD/CAM. This technique includes computed tomog-
raphy, reverse engineering, and rapid prototyping in the production of individual implants for maxillofacial surgery.
The design and fabrication process consists of processing medical image data of pathologically altered tissues of the
patient’s maxillofacial area with a symmetrical part to build a three-dimensional (3D) digital model, defect side im-
aging, where different techniques are used for individual cases, including mirroring pathologically unchanged side.
Further design of the implant from other CT data of the skull, modeling of the implant geometry, 3D printing of the
skull model and resection templates, virtual surgical planning and installation of the prosthesis. As well as 3D print-
ing of individualized titanium plate, pre-modeled on the basis of virtual surgical planning. Individualized solutions
are another tool for the doctor that allows you to perform operations with further predictability and reliability. The
results of treatment show that the CAD/CAM method allows to improve the reconstruction of defects after surgical
resection. 3D printing technology provides precision in preoperative surgical modeling and fabrication of individual-
ized structures for osteosynthesis. Thus, the CAD / CAM method significantly reduced the time of bone graft design
and manufacture, achieved clean resection edges, and improved aesthetic and functional postoperative results.
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The obtained results allow to optimize the surgical treatment of patients with fibrous dysplasia, to introduce
into practice the latest technologies that significantly improve the quality of life, medical rehabilitation and social
adaptation of patients.

Key words: fibrous dysplasia, individualized titanium plate, virtual surgical planning, CAD/CAM technology.
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FEATURES OF THE HEMOMICROCIRCULATION OF THE EYE CONJUCTIVA
IN WOMEN WITH THE METABOLIC SYNDROME
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"Andrei Krupynskyi Lviv Medical Academy" (Lviv, Ukraine)
2Taras Shevchenko National University of Kyiv (Kyiv, Ukraine)
hrytsevych@gmail.com

Today, metabolic syndrome is registered in almost a quarter of the human population. At the same time, a sharp
increase in both surgical interventions in the face and their complications was noted. One of the reasons for the lat-
ter can be a violation of hemomicrocirculation in the skin of the face caused by metabolic syndrome. As for the vital
structure of vessels of the skin of the face and head in people with metabolic syndrome, their characterization is very
superficial due to the methodological difficulties of the examination. In this regard, the work aimed to investigate the
state of the vessels of the bulbar conjunctiva of the eye in women with metabolic syndrome for the indirect assess-
ment of changes in the hemomicrocirculatory bed of the skin of the face. The study of the hemomicrocirculation state
of the bulbar conjunctiva of the eye in healthy women and women with metabolic syndrome was carried out using
a slit lamp Zeiss SL 160 (FRG) with magnification from 1 e 5 to 1 » 50 times and a stereoscopic microscope MSSO
(USSR) with a magnification approved by the Ministry of Health Ukrainian methodology. In women with metabolic
syndrome, the parallel arrangement of microvessels is disturbed, the frequency of detection of microaneurysms
increases. Metabolic syndrome stimulated the development of myogenic dystrophy, caused structural remodeling
of microvessels and increased the number of patients with arteriolo-venular anastomoses with trophic disorders in
the bulbar conjunctiva, with fresh extravasates and hemosiderin deposition, dystonia of microvessels and precapil-
lary sphincters. Based on microcirculation changes in the bulbar conjunctiva of the eye in women with metabolic
syndrome, a conclusion was made about microcirculation disorders in the skin of the face.

Key words: hemomicrocirculation, bulbar conjunctiva of the eye, skin, metabolic syndrome.

Connection of the publication with planned re-
search works. The work is a fragment of the SRW “De-
velopment of new soft bandages and methods of their
application in the treatment of wounds. Applied scien-
tific research.”, state registration number 0118U002056.

Introduction. Today, metabolic syndrome is not con-
sidered as an independent disease. It identifies obese
individuals at high risk for cardiovascular disease due to
pathogenetically interrelated metabolic disorders, in-
cluding hypertension, abdominal obesity, dyslipidemia,
insulin resistance, glucose intolerance, or diabetes [1,

2]. According to the International Diabetes Federation,
metabolic syndrome is registered in about a quarter of
the world’s human population [3].

At the systemic level, the changes that develop in
the body against metabolic syndrome are well studied.
We are interested in the works in which the changes
registered in the skin against the background of the
metabolic syndrome are shown. This is due to the grow-
ing number of surgical interventions and the influence
of metabolic syndrome on the healing processes of
the wound surface. In our opinion, the work of Zhou
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