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Despite significant advancements in recent years, the treatment of degenerative diseases of the temporoman-
dibular joint (TMJ) remains a critical challenge in maxillofacial surgery. In the advanced stages of these conditions,
one of the primary treatment methods is total joint replacement with an artificial structure, or endoprosthesis. The
advent of digital technologies, particularly CAD/CAM, has increasingly shifted clinical practice toward individualized
solutions, such as navigation templates, patient-specific implants (PSl), and custom endoprosthesis, rather than
relying on standardized structures. This article presents a study involving a clinical and radiological evaluation of
the long-term outcomes in patients with degenerative TMJ diseases who underwent joint replacement using pa-
tient-specific two-component endoprosthesis. 44 patients who underwent surgical interventions and replaced 51
PSI endoprosthesis. Mandible endoprosthesis with TMJ component were performed in 17 cases. TMJ endoprosthesis
were performed in 34 cases. The findings of this clinical series highlight the potential benefits of CAD/CAM technol-
ogy, especially in the context of patient-specific TMJ endoprostheses. However, the widespread adoption of these
solutions in clinical practice requires further investigation. Additional clinical and biomechanical research, grounded

in evidence-based medicine, is necessary to establish their efficacy and long-term reliability.
Key words: ankylosis, patient-specific implants, alloplastic temporomandibular joint replacements, maximal

mouth opening, TMJ disease.

Connection of the publication with planned re-
search works.

The study is a fragment of the research work of the
Department of Maxillofacial Surgery and Innovative
Dentistry of the Institute of Postgraduate Education of
the Bogomolets National Medical University “Develop-
ment of new methods of surgical treatment of defects
and deformities of the maxillofacial area using automat-
ed algorithms for intraoperative navigation and comput-
er modeling of patient-specific implants with improved
biomechanical properties” state registration number
0122U001339.

Introduction.

The treatment of temporomandibular joint (TMJ) dis-
eases, especially on the late stages, until now, remains
actual, as well as the controversial problem of maxillo-
facial surgery due to the complex anatomical structure,
the peculiarities of TMJ functioning, and the require-
ments for medical and social rehabilitation of patients.
Severe forms of TMJ pathologies, such as osteoarthritis,
ankylosis, idiopathic resorption leads to degeneration
with following destruction of TMJ components requiring
further reconstruction. Also, replacement of TMJ struc-
tures is indicated after tumor resections, in severe con-
genital deformities, Medication-Related Osteonecrosis
of the Jaw (MRONJ) etc. Current approaches to TMJ total
joint replacement, aim not in precise reconstruction of
its complex anatomical structure (including bone, liga-
ments, cartilage, muscles) to the premorbid state, but
primarily provides the recovery of the main anatomical
relations (length of the mandible, position of the chin,
occlusion) and normal range of functional movements.
Between other procedures, application of the TMJ en-
doprosthesis, consisted of two components — artificial
fossa and condyle, as simplified model of the join, be-
came the most popular method of TMJ replacement,
especially for skeletally mature patients. From 1960th
TMJ replacement with two-components endoprosthe-
sis was recognised as acceptable and evidenced based

reconstruction, while biocompatible materials, used for
their manufacture, such as an alloy of CoCrMo, titan
and polyethylene of ultrahigh molecular weight poly-
ethylene (UHMWPE) have shown favorable results [1, 2,
3]. Between above mentioned materials, CoCrMo and
titan (in a combination or single-used) are used for con-
dyle component manufacturing when UHMWPE usually
compounds artificial fossa. Nowadays, both standard
and custom-made (patient-specific) endoprosthesis can
be used in the treatment of patients with severe TMJ
pathology. In complex clinical situations, to increase the
accuracy and predictability of surgical procedures, pref-
erence should be given to structures which are manu-
factured using CAD/CAM technology. The highest risk
of endoprosthesis failure is inflammation and aseptic
bone resorption, which is mainly caused by long-term
cyclic loading of the endoprosthesis, and its degradation
caused by wear and oxydative depolymerization process
[4, 5]. It was recognized that polymers particles/debris
can be a limiting factor for the long-term success of pros-
thetic appliances. Microparticles formation in the pro-
cess of friction between two materials, and further mi-
gration into the soft tissues, can potentially provoke an
inflammatory reaction and stimulate unpredictable scar-
ring around artificial TMJ structures. Additional problem
of current stock TMJ implants manufactured from UHM-
WPE, is a “cold flow”, which is a form of slow permanent
deformation resulting from long-term exposure to load-
ing, observed in stock TMJ endoprosthesis with flange
screw fixation [6]. This problem forced manufacturers to
provide more complex fossa components, composed of
two materials: UHMWPE as functional contact surface
and metal (more often titanium for fixation to the bone).
However, this solution increased the complexity of man-
ufacturing, especially for custom-made devises [7, 8].
At the same time, the latest studies in orthopedics and
traumatology advocated the usage of the polymer mate-
rial PEEK (polyetheretherketone) as one of the elements
of the endoprosthesis. Numerous studies demonstrated

680

ISSN 2077-4214. Bichuk npo6nem 6ionorii i meguumnnn — 2024 - Bun. 4 (175) / Bulletin of problems in biology and medicine — 2024 - Issue 4 (175)



CTOMATOOrIA / DENTISTRY

better wear resistance of PEEK polymers compared to
UHMWPE against any metal [9]. PEEK is a widely used
biocompatible a semicrystalline and thermoplastic ma-
terial with good imaging properties, stiffness, durabili-
ty, light weight, fatigue, and chemical resistance, which
makes it favorable for craniofacial reconstructions [10].
PEEK implants could be repeatedly sterilized without the
degradation of their structure and mechanical proper-
ties. His module of elasticity (3-4 GPa) is close (but not
identical) to the modulus of elasticity of human cortical
bone (7-30 GPa). Additionally, it demonstrates high re-
sistance to gamma and electron radiation. Chemical and
mechanical properties of PEEK make it acceptable for
manufacturing with additive, as well as with subtractive
technologies [9, 11]. This provides wide possibilities for
simplification of fossa component manufacturing on a
background of stiffness, durability, and fatigue, compa-
rable or higher than titanium and avoiding above men-
tioned disadvantages of UHMWPE. According to our
knowledge, there were only single cases of TMJ replace-
ment with “titanium-PEEK” PSI endoprosthesis present-
ed in a literature [12].

The aim of the study.

To present clinical and technical information of TMJ
replacement with “titanium-PEEK” PSI endoprosthesis in
case series with more than 1-year follow-up.

Object and research methods.

This series enrolled forty-four patients (27 women
and 17 men) aged from 17 to 65 years (average age
39,70+14,34 years), who underwent total TMJ replace-
ment with a patient-spesific two-component PEEK — tita-
nium endoprosthesis at the Head and Neck Center, De-
partment of Maxillofacial Surgery and Dentistry of Kyiv
Regional Clinical Hospital from 2017 to 2023. In total, 51
endoprostheses were installed for this group of patients.
In all cases, written consent for treatment and participa-
tion in this study was obtained. The study was approved
by the bioethics committee of the National Medical
University named 0.0. Bogomolets, Kyiv, Ukraine. The
inclusion criteria were total TMJ replacement with PSI
endoprosthesis and follow-up period not less than 12
months, when exclusion criteria were as follows: age
under 16 years, allergy to prosthetic materials (allergic
history to metal parts), active infectious diseases, men-
tal diseases or systemic diseases, TMJ replacement is
contraindicated, non-compliance with medical recom-
mendations and lack of interaction with the doctor in
the postoperative period.

All patients were evaluated before surgery, one
week, 1, 6, 12 months after surgery according to a stand-
ard improved algorithm, which included an examination
of the local status. The following indicators were taken
into account: occlusion, maximal mouth opening, later-
otrusion, protrusion, presence of pain or neurological
deficit, presence of local infection, exposition.

All patients underwent 64-slice computed tomogra-
phy (CT; Philips Diamond Select Brilliance CT 64, Philips
NV; slice thickness — 0.5 mm) before and at least 1 time
(1 week) after surgery. Additional CT examinations were
performed according to indications, based on patients’
compliances or with written concern for additional one
in cases without any kind of complications as check-up
procedure.

Design and Manufacturing of the Implants. Virtual
simulation of the surgical procedures and design of the

PSIs were carried out in a close collaboration between
surgeons and biomedical engineers. Preoperative CT
data (DICOM files without compression) were provid-
ed to the manufacturer of the implants. Segmentation
of the CT data and creation of the virtual models of the
facial bones were performed in the D2P 1.0.2.53 (Simbi-
onix Ltd/3D Systems Inc., Beit Golan, Israel). At the be-
ginning, CT segmentation of the mandible and scull was
performed. Virtual osteotomies or tumour resection
were performed after the precise determination of the
bone resection margins based on CT data according to
recommendations and suggestions of the surgeons (fig.
1). The mirroring of the intact side of the midfacial area
was then carried out. STL models (real and mirrored)
were exported to CAD software (Freeform Plus and
DICOM to Print, 3D Systems Inc.,). The further process-
ing of the model included wrapping, smoothing, and fix-
ing procedures (fig. 2).

The design of the implants was aimed at the creation
of fossa and condyle components of TMJ endoprosthe-
sis, thus restoring a true-to-original shape of the injured
structures of the mandible and zygoma arch. The design
of fossa component was performed according to recom-
mendations Mercuri [13].

The shape of condyle components mimicked the
original anatomy. An appropriate determination of the
desirable anatomical shape in a case, of congenital pa-
thology or planned additional mandible ramus or body
reconstruction, was performed using “virtual donors”
from the mirrored virtual model and virtual model of the
donor site, imitating graft position after reconstruction.
Mandible endoprosthesis with TMJ component were
performed in 17 cases (fig. 3). TMJ endoprosthesis were
performed in 34 cases (fig. 4).

Fossa components were fabricated by milling radi-
opaque blocks of the medical grade PEEK polymer on
CNC machines (Imes icore). The mandible endoprosthe-
sis with TMJ component or single one were manufac-
tured using SLS titanium powder (Ti6Al4V) (DIN: 3.7165)
in accordance with ISO 5832-3 (Concept laser m2 Print-
er).

The components of the prosthesis were sterilized the
day before the operation in an autoclave at a tempera-
ture of -132°C.

Surgical procedures were performed via a preauric-
ular and submandibular approaches. At the initial stage
of the surgery, after bone exposure cutting guides were

Figure 1 — 3D-reconstruction of the mandible defect
(mine-blow injury).
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placed to the bone surface and fixed by screws. After os-
teotomy mandibular fragments with lost normal struc-
ture, including TMJ were removed. Implant insertion
and fixation to the bone were accomplished by placing
the mandible in the proper position with determination
of correct occlusion.

To evaluate the PSI position, the postsurgical CT data
were segmented and the virtual models of the mandi-
ble with PSI were acquired, imported to Geomagic Free-
form Plus software, and superimposed onto the models
used for surgical planning along with the mirrored intact
side models. The outer surfaces of both models were
selected for comparison. The program automatically
identified the corresponding points from both models,
determined the distance between them, and generated
the color-graded error map of the superimposed imag-
es, which demonstrated the existing deviations between
the models. This parameter was used to evaluate the ac-
curacy of the PSI positioning according to the pre-surgi-
cal plan and to compare the outcome with the mirrored
intact side (fig. 5).

Statistical analysis of the data included the calcula-
tion of mean values and standard deviation for each pa-
rameter evaluated. The Mann—-Whitney U test and Pear-
son’s chi-squared test were used to compare differences
in the parameters measured. The level of significance
was set at p<0.05. The calculations were performed
using SPSS Statistics software (IBM, USA).

Research results.

In 44 patients studied 51 TMJs were replaced with
individualized two-component titanium-PEEK endopros-
theses. In two cases, zygoma arch reconstruction by el-
ement of fossa component was performed. 17 patients
underwent simultaneous mandible reconstruction with
PSI, where TMJ components were integrated. In one
case, additional bimaxillary orthognathic surgery was
performed.

There was no recurrence of ankyloses between the
patients of this series, however in one case the recur-
rence of malignancy was noted, and as it required fur-
ther specific treatment the patient was excluded from
the study. In other five excluded cases, PSI endopros-
thesis of the mandible with TMJ were lost due to ex-
posure. In 2 case, exposure of the implant in oral cavity
was caused by incomplete healing process of soft tis-
sues after surgery. The second one was exposed due to
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eruption of the impacted wisdom tooth underneath the
PSI with following inflammation and infection two year
after surgery. PSI was exchanged to new one, the skin
defect was closed with ALT flap. Postoperative clinical
examination showed a gradual increase in mean mouth
opening from 16.82+10.41 before surgery to 19.80+5.06
mm after surgery (1 month later). However, MMO (maxi-
mum mouth opening) increased to 32.89+4.14 mm after
1 year. Transient paresis of temporal branch of the facial
nerve was observed in 15 cases with complete recovery
within 3 months in all patients. No patient in our study
experienced swallowing disorders or persistent pain. In
one case, perforation of the auditory channel was noted
with persistent laceration of the skin. Fossa component
was removed and after healing of the wound exchanged
to the new one with corrected design and position. In
three cases (one bilateral) we noted condyle component
dislocation after surgery which were easily treated with
close reposition and prolonged immobilization. In two
cases incorrect position of the fossa component was
observed. In both cases secondary revision surgery was
performed (one above mentioned case with perforation
of auditory channel). We did not observe incorrect po-
sition of the mandible or condyle components in this
series.

Summarizing above mentioned, the incidents of PSI
lost in our series was 9%, when the rate of temporary
complications (excluded of facial nerve conditions) was
13,6%. All complications among patients included in the
study were noted during the first month after surgery.
After the 1 years follow, based on the clinical examina-
tion and postoperative computer tomography, we did
not observe fractures of PSI elements, the occurrence
of an inflammatory process, pathological resorption of
bone structures, as well allergic reactions to the materi-
als or other reasons that would require the replacement
of endoprostheses in all cases.

Cutting or/and positioning (mostly predrill-) guides
were used intraoperatively in 39 patients for osteotomy
and PSI positioning. The accuracy of the alignment of the
fragments, the location of the implants and their screws
was checked by combining the pre-planned and post-op-
erative CT result, comparing the same CT sections. At
the same time, a satisfactory ratio between the screws
and the bone was noted in all guided cases.
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Figure 2 — Standardized workflow for clinical application of customized prosthesis in Ukraine.
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Discussion of the research results.

Treatment of severe destructive and degenerative
TMJ pathologies, which require its replacement, is still
a challenging task for maxillofacial surgeons. Complex
anatomical conditions, caused by the pathology, size of
the joint and high requirements to the functional and
aesthetic results of the treatment make this procedure
complicated from the technical and surgical points of
view. The main task of total TMJ replacement as a most
widespread procedure is appropriate functional and
aesthetic rehabilitation with minimization of probability
of early and long-term complications.

Traditionally, standardized TMJ endoprostheses,
compounded with metal condyle (cobalt chrome and
molybdenum or titanium) and fossa component, man-
ufactured of high-density polypropylene have become
the most widely used for TMJ replacement. This com-
bination was determined by biomechanical expedien-
cy, biocompatibility of chosen materials and compara-
ble simplicity of manufacturing. Due to the mechanical
properties of the UHMWPE, manufacturing of the fossa
component requires higher material volume for resis-
tance to the loading. This resulted in increase of the
fossa component dimensions and thickness of its walls.
Sometimes it determines complexity of adaptation of
the endoprosthesis to the initial anatomical condition.

On the other hand, “metal-on-polypropylene” de-
vises predict necessity of UHMWPE fossa component
fixation to temporal bone with screws. Direct later-
al screw fixation of polypropylene component to the
bone is associated with possible risks of above men-
tioned “flow-like” deformation or breakage at the area
of flange screw fixation holes or screws, mobility of the
artificial fossa etc. [5, 6]. Despite the fact, that several
companies still provided manufacturing of stock, as well
as personalized TMJ devises with fully UHMWPE fossa
component, a lot of manufacturers during last two de-
cades refused from direct “polypropylene-bone” contact
and fixation, changing it on contact between bone and
combined “titanium-polypropylene” fossa component.
This type of endoprosthesis demonstrated comparably
high survival rate, however, is associated with complicat-
ed manufacturing process, especially in a case, when PSI
endoprosthesis are indicated.

During last decade numerous authors outlined the
advantages of individualized endoprostheses in com-
parison with standardized ones in different spheres of
maxillo-facial reconstruction. It has been proven, that
PSI endoprosthesis provided batter adaptation to ini-
tial anatomical conditions and considered as alterna-
tive approach to complicated bony reconstructions. In
addition, PSI present the possibility to restore defects
of the mandible or zygomatic arch simultaneously with
TMJ replacement with or without any kind of bone graft
application, simplifying the reconstruction. “Up-to-date”
application of PSl involves measures to ensure its deter-
mined position. It could be defined by the design of the
implant, intraoperative navigation or the usage of pre-
drill guides. This is important advantage, because incor-
rect positioning of fossa component (mainly posteriorly)
can provoke an inflammatory process (infection) of the
auditory system, dislocation of the condyle component,
limitation of moth opening or the malocclusion [5, 13].

Therefore, both components of PSI require custo-
misation, which could be archived in different manner.

Figure 3 — CT-control mandible endoprosthesis with TMJ
component.

Figure 4 — CT control TMJ endoprosthesis.
As reported by Kozakiewicz et al, both technics — direct

metal laser sintering (DMLS) or computer numerical con-
trol milling (CNC), applied for manufacturing of condyle

components, demonstrated similar clinical results. At

Figure 5 — Evaluate the PSI position: comparison of implant design
CT data with postoperative CT data.
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the same time, customization of fossa component still
become controversial task of manufacturing [14].

There are a lot of reports from orthopedics surgery
regarding positive results of application of “PEEK-metal”
joint devises from “in vivo” or “in vitro” as well, as from
the clinical studies. Based on these results, our study was
conducted. We have defined and proposed a standard-
ized workflow for manufacturing and clinical application
of PSI TMJ endoprosthesis. Clinical results after 1 year
follow-up (mouth opening, pain rate), demonstrated in
our study, were similar to the efficacy of application of
UHMWPE-based endoprostheses. Notably, the maxi-
mum mouth opening, achieved during surgery dramat-
ically decreased during first month with further slight
increase during next twelve months, and then reached
the plato [15, 16].

On a background of comparably positive clinical re-
sult, application of PEEK opens some additional possi-
bilities mainly in regards of resolving of complex clinical
cases. Such mechanical properties of PEEK as stiffness,
toughness, the wear and tear, on the one hand allowed
to reduce the volume of fossa component requiring less
space creation for it during surgery and less material con-
sumption in manufacturing process. On the other hand,
above mentioned properties provided possibilities to
create different designs of PEEK and titanium elements
with obtaining of mechanical connection between them.
Possibility to connect PEEK with titanium mechanically
avoiding chemical, melting or any other connection ac-
cording to our experience and literature simplify the
manufacturing process and provide additional capability
to restore temporal bone or zygoma arch in one surgical
procedure. In our series we didn’t observe any kind of
complications associated with failure of fossa compo-
nent fixation to the bone or connection between PEEK
and titanium elements of fossa component.

In general, according to our experience personalisa-
tion of reconstruction, including manufacturing of the
implants with DMLS technology, provided the advantage
of simultaneous reconstruction not only of TMJ, but also
mandible, temporal bone or zygoma. However, this re-
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quired close interaction between the surgeon and the
bioengineer at the pre-planning stage modeling, design-
ing, taking to the account manufacturing process and
treatment strategy. In our study, we observe one case of
the auditory channel perforation due to planned close
location of personalised fossa component with sharp
edges, which was removed and changed to new one
after finishing of healing process. So deep involvement
of surgeon to the CAD stage of PSI from our point of view
is mandatory.

Also, combined reconstruction increases the possi-
bility of entire implant loss, due to the reasons, inde-
pendent to TMJ pathology or problems. In our series, we
lost two constructions due to reasons, independent to
the TMJ component. Additionally, clinical application of
PSI constructions demanded the guided surgery. We ob-
served one clinical case with incorrect position of fossa
component. Anterior dislocation was resolved by second
surgery one week after first one with application of posi-
tioning surgical guides. Compared pre-surgical planning
with post-surgical outcome in this study revealed sim-
ilar results to other studies, evaluated the PSI position
before and after surgery. However, further analysis of
guided surgery influence to obtained result is required.

Conclusions.

The proposed type of patient specific TMJ endopros-
theses demonstrated stability of functional results after
long term follow up. It also depended on simultaneous
unilateral or bilateral prosthetics, diagnosis, and prob-
lems with the masticatory muscles before surgery. Tak-
ing in to account a small number of patients with TMJ
Titanium-PEEK endoprosthesis presented in this series,
the further research is required with involvement of a
greater number of patients and comparative analysis of
obtained results.

Prospects for further research.

There is a need to study the features of mechani-
cal interaction components of TMJ endoprosthesis and
comparison the pre plan position of the endoprosthesis
and postoperative CT.

SAMIWEHHA CKPOHEBO-HUXHbOLUENIEMHOIO CYINMOBA BOKOMMNOHEHTHUM
«PEEK-TITANIUM» NALUIEHTCNEUUPIHHUM EHAONPOTE3OM

HauioHanbHU1 MeanuHuit yHiBepcuteT imeHi 0.0. boromonbua (m. Kuis, Ykpaina)
rostislavterletskyi@gmail.com

Hessaxaro4yu Ha 3HAYHi OOCA2HEHHA OCMAHHIX POKi8, MiKYy8AHHA 0e2eHepamuBHUX 3aX80PHO8AHb CKPOHEBO-
HuMcHbowenenHux cyenobie (CHLLC) npodosxcye 3aauwamucs aKkmyasnbHOH npobaemMoro WenenHo-nuyesoixipypeaii.
OOHUM 3 OCHOBHUX Memo0i8 MiKy8aHHA HA Mi3HiX cmadisx € NosHA 3aMiHa cy2noba WMmy4YHO KOHCMPYKUiED —
eHoonpome3om. 3 po3sumrkom yugposux mexHosnoaili (CAD/CAM) kniHiyHil npakmuyi ece yacmiwe nepesaza
8i00aemobcA iHOUBIOYanbHUM piuleHHAM (HagizayiliHum wabaoHam, nayieHmocneyugiyHum imnagHmamam ma
eHdonpome3am) Ha npomueazy cmMaHoapmMu308aHUM KOHCMPYKYiaM. ¥ cmammi npedcmasneHe 00CAiOweHHs
8 AKOMY [Mposesnu KhAiHiYHy | peHmeeHos02i4Hy OUiHKYy 8i00asneHux pe3ysaemamis niKy8aHHA nauieHmis 3
O0ezeHepamuBHUMU 3aX80pHBAHHAMU CHLUC, Akum nposodunu 3amilyeHHA Ccya2n0b6a 3 BUKOPUCMAHHAM
nauieHmcrneyugiyHUx 080KOMMOHEeHMHuUX eHOornpomesis. [locnioxceHo 44 nayieHmis, AKUM 8UKOHQHO onepamugHe
8mpy4yaHHA i3 3amiHowo 51 eHOonpomesa. Y 17 8unadKax BUKOHAHO 30MIUeHHA HUXHbOI wesnenu pasom 3
CHLLC. Y 34 sunadkax sukoHaHo auuwe eHoonpome3ysaHHA CHLLUC. [laHa KniHiYHa cepia npodemoHcmpysana
nepcnekmusHicms sukopucmarHa CAD/CAM, 30Kpema 8UKOPUCMAHHA nauyieHmcneyugiyHux eHoonpomesig npu
3amiwjeHHi CHLC. Bmim, numMaHHA iX WUPOKO20 KAiHIYHO20 BUKOPUCMAHHA 8UMA20€E 100asabWo20 KiHiYHo20 |
biomexaHiYHo20 00CniOHeHHA Ha 3acadax 00Ka30801 MeOUUYUHU.
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Knwouoei cnoea: aHkino3, nayieHcneyugivHi

imnaaHmamu,

asonaacmu4yHe 3aMiUjeHHA CKPOHeBo-

HUXCHbOWenernHo20 cy2a106a, MakcumasbHe 8iokpumms poma, 3axeoprosaHHa CHLLC.

38’A30K ny6niKauii 3 n1aHOBUMM HayKOBO-AoCAiA-
HUMK poboTamu.

LocnigxkeHHs € dparmeHtom HAP Kadeapu wenen-
HO-IMLLEBOI Xipyprii Ta Cy4aCHUX CTOMATONOTIYHUX TEXHO-
noriv [HcTuTYTY NnicnagmnaomHoi ocsit HMY imeHi O. O.
BoromonbuAa «Po3pobka HOBMX METOAIB XipypriYHoro Ji-
KyBaHHA gedeKTiB Ta AedopmaLili wenenHo-nmueBsoi ai-
JIAHKN 3 BUKOPUCTAHHAM aBTOMATU30BaAHMX arOPUTMIB
iHTpaonepaLiiHoi HaBiraL,ii Ta KOMN'OTEPHOro Moaento-
BaHHA NauieHT-cneundiyHnX iMNNAHTATIB 3 NOKPaLLEHU-
MW BiomexaHiyHMmK Bractnsoctamm» Ne0122U001339.

Bcryn.

JlikyBaHHA 3aXBOPIOBAHb CKPOHEBO-HMMKHbOLLENen-
Horo cyrno6a (CHLLC), ocobaumBo Ha ni3Hix cTagisx, i goci
3a/IMLLAETHCA aKTyaZlbHUM, @ TaKOXK € CnipHOtO npobne-
MOIO LLeNenHo-INLEBOI Xipyprii Yepe3 CKnagHy aHaTo-
Mi4Hy 6ygosy, ocobnmBocTi PpyHKuioHyBaHHA CHLLC Ta
BUMOIM A0 MeAMKOo-coLianbHOi peabinitTauii nauieHTiB.
Taxki dopmu natonorint CHLLC, Taki sk ocTeoapTpuT, aH-
Kifo3s, iaionatMyHa pe3opbuis — npnu3BoAATb 40 AereHe-
pauii 3 noganblMm pyHyBaHHAM KomnoHeHTiB CHLLC,
LLO BMMArae noAanblloi PeKOHCTPYKL,ii. TaKoX nokasa-
Ha 3amiHa cTpyKTyp CHLLC nicna peseKuiit nyxauH, npm
BaXXKUX BPOAKEHUX AedopmaLiifx, OCTEOHEeKpo3aXx,
noB’A3aHUX 3 MmegMKameHTamu Towo. CyyacHi niaxoam
[0 ToTanbHOi 3amiHm CHLLUC, cnpamoBaHi He TiNbKK Ha
TOYHE BiAHOB/IEHHA MOro CKNaAHOI aHAaTOMIYHOT CTPYK-
Typu (BKAKOYatOUM KiCTKM, 3B'A3KM, XPpALLi, M'A3K) 40 npe-
MopbigHoro cTaHy, ane B nNepLuy Yepry Ha BiAHOB/EHHA
OCHOBHMX aHATOMIYHWMX B3AEMMH ([OBKMHA HUMKHbLOI
LLesienu, NONOXKEHHs Nigdopiaan, okt03ia) Ta Hopmasb-
HOro AianasoHy ¢yHKUioHanbHUX pyxiB. Cepes iHLWKX
npoueayp 3actocysaHHA eHgonportesis CHLUC, wo ckna-
[AK0TbCA 3 ABOX KOMMOHEHTIB — LUTYYHOI AMKW Ta rONiBKK
HUKHbOI LEeNenu, AK CpoLLeHa moaenb cyrnoba, ctano
Halbinbw nonynapHMm meTtogom 3amiHu CHLLUC, oco-
611BO gNA ckeneTHO 3pinux nauieHTiB. 3 1960-x pokis
3amiHa CHLLUC ABOKOMMNOHEHTHMM eHAonpoTe3om byna
BM3HAHA NPUMHATHOO Ta OBIPYHTOBAHOK PEKOHCTPYK-
Li€to, Npu LboMy BiocymicHi maTepianu, Lo BUKOPUCTO-
BYIOTbCA ANA iIX BUTOTOBNEHHA, TaKi AK cniasu CoCrMo,
TUTaH |  Y/bTPAaBUCOKOMONEKYNAPHUIA  MonieTuneH
(UHMWPE), nokasanu no3uTueHi pesynbratu [1, 2, 3].
Cepep, 3a3HauyeHmx maTepianis CoCrMo Ta TUTaH (B KOM-
6iHaLil abo OKpemo) BUKOPUCTOBYHOTLCA /1 BUTOTOB-
JNIEHHA KOMMOHEeHTa rOMliBKM HUXHbOI LWenenu, Toai AK
UHMWPE 3a3Bu4Yali CKAaZa€ WTy4yHY Cyriob0OBY AMKY.
Hapasi AaK cTaHgapTHI, TaK i iIHAMBIAYaIbHO BUTOTOB/EHI
(cneumoivHi ana naujieHTa) eHOONPOTE3N MONKYTb BU-
KOPWCTOBYBATMCA MPW NiKyBaHHI MaLEHTIB i3 TAXKKOIO
natonorieto CHWC. B cKAagHUX KAIHIYHMX CcUTyaLuifax,
Wob6 MigBULWMUTM TOYHICTb | NepeabayyBaHicTb Xipypriy-
HUX Npoueayp, CNif BiAAaBaTK Nepesary KOHCTPYKLIAM,
LLLO BUFOTOBAAIOTLCA 3 BUKOPUCTaHHAM TexHosorii CAD/
CAM. HalBuLWNIN PU3MK HEyCMilHOCTI B NpOTe3yBaHHi
— LLe 3anaJieHHs Ta acenTuyHa pe3opbuia KicTKu, wo B
OCHOBHOMY CMPUYUHAETLCA AOBrOTPUBANUM LLUKAIHHUM
HaBaHTaXXEHHAM Ha eHA0MNpoTe3s, a TaKOX MOro gerpa-
[AUi€0 BHACNIAOK 3HOCY Ta OKMCHIOBAAbHOI Aenonime-
pu3sauii [4, 5]. Byno BM3HAHO, L0 YAaCTUHKK NOAimMepiB
MOXYTb 6yTM 0bmexKyBasibHUM paKTOpOM ANA [OBro-

TPUBANoOro ycnixy npoTesHux Bnpobis. PopmyBaHHA Mi-
KPO4YaCTMHOK B MPOLLECI TEPTA MiXK ABOMA MaTepianamm
Ta nogasbliua Mirpauia B m’sKi TKAHUHM MOXKe NOTEHLN-
HO BMKAMKATK 3ananbHy peakLito i CTUMyOBaTK Here-
penbayyBaHe pybLIOBAaHHA HAaBKO/O LUTYYHUX CTPYKTYP
CHLLUC. NopaTKoBoto Npob6aemolo HUHILLHIX cTaHAapT-
HuX imnnanTtatie CHLWC, surotosneHmx 3 UHMWPE, €
«XONI0A4HUI NOTIKY, Wo € GopMOto NOBINBHOI NOCTINHOI
nedopmadii BHaCNiAOK TPMBANOro HaBaHTAMKEHHS, AKe
CMOCTepIiraeTbca B CTaHAapTHUX eHaonpoTtesax CHLIC
3 rBMHTOBMM KpinieHHAm [6]. Ua npobnema 3mycuna
BMPOOHMKIB 3acTOCOBYBATH HiNbLl CKNAAHI KOMMOHEHTH
AMKM, LLO CKNagatotbea 3 gBox matepianis: UHMWPE ak
dYHKLUiOHaNbHOT KOHTAKTHOI MOBEPXHi Ta MeTany (3a3Bu-
Yyail TMTaHy ans dikcauii 4o KicTku). OgHaK Le pileHHs
36iNbWMNO CKNAAHICTb BUrOTOBAEHHA, 0COBAMBO ANs
iHOuBiAyanbHMX BMpobiB [7, 8]. BoagHo4ac ocTaHHi go-
CNigXeHHA B opToneaii Ta TPaBMATONOriT peKoMeHay-
I0Tb BUKOPWUCTAHHA MnonimepHoro matepiany PEEK (no-
niedipedipKeToH) SiK 0AHOrOo 3 e/IeMEHTIB eHA0NPOoTESY.
YucneHHi gocniaKeHHs MoKasann Kpallly 3HOCOCTIlMKICTb
nonimepis PEEK nopisHAHO 3 UHMWPE npu B3aemogii
3 byab-akum metanom [9]. PEEK — ue 6iocymicHUi Ha-
NiBKPUCTaNiYHMUI TEPMONAACTUYHUIN MaTepian 3 rapHuU-
MM BNACTUBOCTAMM ANA Bi3yanisallii, XOPCTKIiCTIO, A0B-
rOBiYHICTIO, /IETKICTIO, CTiMKICTIO A0 BTOMM Ta XiMiYHUMMU
BNACTUBOCTAMM, LLO POBUTL MOro CNpUATAUBUM ANA Kpa-
HiodauianbHUX peKkoHcTpyKLin [10]. ImnnaHTaTh 3 PEEK
MOXYTb OyTM 6araTopasoBo cTepunizoBaHi 6e3 aerpa-
MoAyNb MpPY*KHOCTI (3-4 IMa) 6ausbkuin (ane He iaeH-
TUYHMIA) OO0 MOAYNA MPYXHKHOCTI NOACbKOI KOPTUKANbHOT
KicTku (7-30 [Tla). Kpim Toro, BiH AEMOHCTPYE BMUCOKY
CTIMKiCTb 4O ramMma- Ta e/IeKTPOHHOro BUMPOMIHIOBAH-
HA. XiMiyHi Ta mexaHiyHi BnactueocTi PEEK pobaaTh ioro
NPUAHATHUM O BUTOTOBNEHHA AK aAUTUBHUMM, TaK i
cybTpakTMBHMMM TexHosoriamu [9, 11]. Le 3abe3neuye
LWMPOKI MOX/UBOCTI ANA CNPOLLEHHA BUrOTOB/IEHHA
KOMMOHEHTIB IMKM Ha GOHIi *KOPCTKOCTI, AOBrOBIYHOCTI
Ta BTOMMW, WO MOPIBHAHHI abo BULLi 32 TUTAHOBI, i yCy-
Ba€ Buwe3sragaHi Hegonikm UHMWPE. Ha Haw nornag,
y niTepaTypi 6ynn onucaHi Avie NOOAMHOKI BUNAAKM
3amiHm CHLL 3 BuKopuctaHHAM «TUTaH-PEEK» naujieHT-
cneundiyHmx eHaonpoTesis [12].

Merta pgocnigKeHHs.

MpeacTaBUTM KAIHIYHY Ta PEHTIeHONONIYHY OLHKY
XBOPUX, AKMM nposegeHe npoTesysaHHA CHLUC 3 Bu-
KOPUCTaHHAM «TUTaH-PEEK» nauieHcneumdiyHnx eHgo-
npoTe3iB y cepii BUNAaAKiB 3 Nepiogom CnocTepexKeHHs
6inblie ofHOro PoKy.

O6’eKT i meTOAU AOCNiAXKEHHA.

[o uboro gocnigxeHHs 6yno 3anyvyeHo 44 nauieHTn
(27 xiHoK i 17 yonosikiB) Bikom Big, 17 fo 65 pokis (cepes-
Hii BiK 39,70+14,34 poKiB), AKi NPOMLIAN NOBHY 3aMiHYy
CHLLC 3 BUKOPUCTAHHAM ABOKOMMOHEHTHOro eHAa0npo-
Te3y «tuTaH-PEEK» B LieHTpi ronosu Ta wwi, BigagineHi
LenenHo-nMuUeBoi xipyprii Ta cromatonorii Kuiscbkoi
061acHOT KAiHiYHOT nikapHi 3 2017 no 2023 pik. 3aranom
byno BcTaHOBNEHO 51 eHaonpoTes And ui€i rpynu naui-
€HTiB. Y BCix BMNaakax byna oTpMmaHa NMCbMOBa 3rosa
Ha NiKyBaHHA Ta yyacTb Yy AOCAigKeHHi. JocnigxeHHA
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PucyHoK 1 — 3D-peKOoHCTPYKLifA AedeKTy HUXKHbOI wenenu (MiH-

HO-06yX0Be NopaHeHHs).
Oyn0 CXBa/sieHO ETMYHUM KomiTeTom HauioHanbHOro
megmyHoro yHisepcuteTy imeHi 0.0. boromonbugs, Kuis,
YKpaiHa. BKatoueHHA 00 JOCNigKEHHA BUMArano BMKO-
HaHHA ToTasbHOI 3amiHm CHLLUC 3 nauieHTCcneundiyHMm
€HA0MNPOTEe30M Ta NMepios, CNOCTEPEKEHHA He meHLWwe 12
micAayis. BogHo4vac Kputepii BUKNHOUYEHHA BKAKOYAAN: BiK
00 16 pokiB, anepria Ha NpoTe3Hi maTepianu (anepris Ha
MeTaNeBi YaCTUHM), aKTUBHI iHDEKLiMHI 3aXBOPIOBAHHS,
NCKXiYHi abo CUCTEMHI 3aXBOPIOBAHHSA, NPOTUMOKA3aHHA
0,0 3amiHn CHLUC, HegoTpMmaHHA MegUUYHUX PEKOMEH-
[aUil Ta BiACYTHICTb B3aEMOZIT 3 likapem B micasonepa-
LiMHWI nepioa,.

Yci nauieHTn Bynn ouiHeHi Ao onepauii, Yepes TUX-
AeHb, 1, 6 Ta 12 micauis nicna onepaduii 3a CTaH4APTHUM
aNITOPUTMOM, AKUI BKAOYAB OMNAL JIOKANbHOMO CTaHy.
YBary 3BepTasiM Ha HACcTyMHi NOKA3HWKKU: OKO3iA, MaK-
CMManbHe BiAKPWUTTA poOTa, NaTepoTpysilo, BUCYBAHHA
HUKHbOI LLlefienn, HaABHICTb 600 UM HEBPONOTIYHOIO
nediunTy, HasBHICTb MicueBoi iHdeKL|i, ekcnosuy,is.

Yci nauieHTn npoxogunun Komn'totepHy Tomorpadito
(KT) 3 64 3pizamu (Philips Diamond Select Brilliance CT
64, Philips NV; ToBwmHa 3pi3y — 0,5 mm) Ao onepadji Ta
xoua 6 oauH pas (Y4epes TUXKAEHb) nicna onepauii. [o-
AaTKoBi KT-06CTeXKeHHA NPOBOANANCA 3@ NOKA3aHHAMM,
Ha OCHOBI BiAMNOBIAHOCTI NALEHTIB YM 3 MMCbMOBOO 3r0-
[0t Ha MpoBeAeHHA [AOAATKOBOrO OOCTEXKEHHA Yy BU-
nagKkax 6es ycknagHeHb K nNpoLeaypyv KOHTPO/bHOIO
ornagy.

1. Treatment strategy
{with'without
mandible

reconstruction,

lpoeKmysaHHA ma 8uU20MoO6seHHA IMAAaHmamis.
BipTyanbHe moaentoBaHHA XipypridyHMX npoueayp Ta
NPOEeKTYBaHHA cneundiyHNX ANA NaLieHTa iMNaaHTaTiB
(PSI) 3gjvicHioBanoca B TicHi cniBnpaui mixk xipypramu
Ta biomeanuHUMU iHXKeHepamu. NepeaonepaliiHi gaHi
KT (bannmn DICOM 6e3 cTUCHeHHA) HazaBanca BUPO6-
HUKY imnnaHTaTie. CermeHTauia gaHux KT Ta cTBOpeHHA
BipTyanbHUX MOAENEN NNLbOBUX KiCTOK NPOBOAMINCD 3@
gonomoroto nporpamu D2P 1.0.2.53 (Simbionix Ltd/3D
Systems Inc., Benbria Ta Beit Golan, 13painb). CnoyaTky
byna nposeneHa cermeHTauis KT HUXHBOI Wenenu Ta
yepena. BipTyanbHi ocTeoTomii abo peseKLii Nyx1uMH Bu-
KOHYBA/IMCA MiCNA TOYHOIO BM3HAYEHHA MeX pes3ekuii
KIiCTKM Ha ocHOBI AaHux KT BignoBigHO A0 pekomeHaa-
L Ta nponosuuii xipypris (puc. 1). MoTim nposoanaoch
BiAA3€pKaNeHHA HEMOLWKOAXKEHOI CTOPOHU cepenHboi
yacTUHKU obamuus. STL moaeni (peanbHa Ta BigasepKa-
neHa) ekcnopTysanuca B CAD nporpamHe 3abesneyeHHs
(Freeform Plus i DICOM to Print, 3D Systems Inc., benb-
rin). Moganblua 06pobKa moaeni BKAOYana pegaryBaH-
HSA KiHLEBOI CITKM MoZenen, 3rnaaKyBaHHA Ta GpiHanbHa
06pobKa maHux (puc. 2).

[un3aiiH imnnaHTaTiB 6yB CNPAMOBAHWUI Ha CTBOPEH-
HA KOMMOHEHTIB AMKM Ta rOMliBKM HUXKHbOI Wenenu ana
€HA0NpPOoTe3yBaHHA CKPOHEBO-HWMMKHbBOLLLENENHOro Cyr-
noba (CHLULC), BigHOBAIOKOYM 3BUYHY HOPMY NMOLLKOAKE-
HUX CTPYKTYP HUXKHbOI Lenenn Ta apXiTeKTypu BUAU-
ueBoi ayru. In3aiiH KOMNOHEHTa AMKU ByB BUKOHAHU
BiANOBiAHO A0 pekomeHaauin Mepkypi [13].

dopma KOMMNOHEHTIB ro/liBKM HUMHbLOI Wenenu Bia-
TBOPIOBA/Na OPUriHaNbHY aHaTOMIt0. BU3HaueHHs barka-
HOT aHaTOMiYHOT dopMuK B pasi BpoaKeHoi naTosorii abo
3aM/1IaHOBAHOI A0AATKOBOI PEKOHCTPYKL,i FiJIKK 4n Tina
HUXHbOI Wenenn NnpoBoAnIOCH 3a AOMOMOrOK «BipTy-
ANbHUX AOHOPIBY» 3 BiAA3epPKaNeHoi BipTyaabHOI moaeni
Ta BipTyanbHOI MoAeni AiNAHKM AOHOpPa, WO imiTyBana
NONOXKEHHA TPAHCNMAHTATY NICNA PEKOHCTPYKLUii. 3ami-
LWEHHA HUXKHbOI Wwenenu 3 KomnoHeHtom CHLLUC 6yno
BMKOHaHO B 17 Bunagkax (pmc. 3). EHOonpoTe3yBaHHSA
nvwe CHLLC 6yno nposeseHo B 34 Bunagkax (puc. 4).

KomnoHeHTH cyrnoboBoi AMKU BUFOTOBAAANCA LWIAA-
XOoM ¢pe3epyBaHHA PEHTTEHOKOHTPACTHMX B/OKIB Me-
AWYHOro Knacy nonimepy PEEK Ha ¢pesepHuMX CTaHKax
3 YMC/IOBMM nporpamHum ynpasaiHHAm (CNC) (Imes
icore). EHAONPOTE3N HUXKHbBOI LWENenu 3 KOMMNOHEHTOM
CHLLC abo oaAMHOYHI eHAoNpPOTE3N BUTOTOBAAIUCA Me-

. Creation of construction
desizn

approach
3. Determination of
CAD of products
necessary for surgical
IC);I' ;81‘; CAD / intervention. C
64/128 bit stage: AGREEMENT |A
image: | | Preoperative M
CT analysis, ST surgical and
scgmentetion. virtual .
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‘Err:nmln:::e;‘s_ planning \ shape and boundaries of
the CAD of products.
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-
st omtarhie. | —» [roton e |
models \
additive — | 3D model of the skull
technologies -
SLS of the titanium Preoperative
‘T?E;“nﬁ“;?%“?ﬁ preparation in
N: 3.7165) — s
according to 150 the El.ll'llr_‘_
Sialed Surgical
( Joint component ) . 2
substractiv intervention.
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PucyHok 2 — CraHgapTU30BaHuUii pobounii npouec Ans KNiHIYHOro 3acTocyBaHHA nauieHTcneundiuHnx eHgonporesis CHLLC B YkpaiHi.

686

ISSN 2077-4214. Bichuk npo6nem 6ionorii i meguumnnn — 2024 - Bun. 4 (175) / Bulletin of problems in biology and medicine — 2024 - Issue 4 (175)




CTOMATOOrIA / DENTISTRY

TOOOM Na3epHOro CMnikyBaHHA TUTAHOBOTO MOPOLLKY
(SLS) (Ti6Al4V) (DIN: 3.7165) signosigHo go 1SO 5832-3
3a gonomoroto npuHTepa Concept Laser m2.

KomnoHeHT npoTesa cTepwiisyBannca Hanepeao-
OHi onepalii B aBTOKNaBi npu Temnepatypi 132°C.

XipypriyHi npoueaypu npoBoAMAMCA Yepes3 ne-
peaByLWHUI Ta NigwenenHnin 4octynu. Ha noyatkoBomy
eTani onepauii Nicna oroNeHHs KicTKM Bynn po3milleHi
No3nLiNHI WabnoHu, AKki GikcyBannca A0 NoBepxHi KicT-
KM 33 ONOMOrOt0 rBUHTIB. llicna ocTeoTomii pparmeHTH
HUXKHbOI LWenenu 3 BTPaYeHMMU HOPMa/IbHUMU CTPYK-
Typamu, BKAYatoum CHULC, 6ynm BuaaneHi. Bctaska
imnnaHTaTy Ta Moro ¢ikcauia 40 KiCTKM BMKOHyBanacs
LLUNAXOM PO3MIiLLEHHA HUXKHbBOI Wenenn B NpaBuibHOMY
NONOXEHHI 3 BU3SHAYEHHAM OK/I03il.

[ns ouiHkM no3suuii PSI nicna onepauii 6yan cermen-
ToBaHi gaHi KT, cTBOpeHi BipTyanbHi moAeni HWKHbOI
wenenu 3 PSI, AKi imnopTyBanucs B nporpamHe 3abesne-
yeHHA Geomagic Freeform Plus i Haknaganuca Ha moae-
Ni, BAKOPUCTaHi ANA XipyprivHOro nnaHyBaHHA, a TaKOX
Ha MoAeni BiAA3epKaneHoi HeMnoLWKOAKEHOI CTOPOHU.
30BHilWHI NoBepxHi 06ox moaenen bynn BubpaHi ann
nopisHAHHA. [porpama aBTOMATUMYHO BWM3Ha4Yana Big-
nosigHi TOYkM 3 060X moagenel, BUMiptoBaaa BiAcCTaHb
Mi*K HUMW Ta reHepyBa/ia KapTy MOMU/IOK 3 KOJIbOPOBUM
rpagieHTOM HaknaLeHUX 306pakeHb, WO 4eMOHCTPYBa-
Nla HasABHI BiAXWMNEHHA MmiXX mogenamu. Llein napametp
BMKOPWUCTOBYBABCA A1 OLiHKM TOYHOCTI MO3ML,itOBaHHA
PSI 3rigHO 3 nepegonepaLliifHMM NaaHOM Ta A1a Nnopis-
HAHHA pPe3ynbTaTy 3 MOAENNI0 Biga3epKaNeHol Henoww-
KOZKeHOoi cTopoHM (puc. 5).

CTaTUCTUYHUI aHanNi3 JaHUX BKAKOYAB 06YMCNEHHSA
cepefHix 3HayeHb Ta CTAHOAPTHOTO BIAXWMNEHHA ANA
KOXHOrO OLiHIOBaHOro napameTpa. [ina nNopiBHAHHA
BiAMIHHOCTEN Yy BUMMIPAHMX nNapameTpax Oyan BUKO-
pucTaHi Tect MaHHa-YiTHi Ta TecT xi-kBagpaT [lipcoHa.
PiBeHb 3HauyllocTi 6yB BCcTaHOBAEHUI Ha p<0,05. O6-
YUCNEHHA NPOBOAUIMCA 33 AOMOMOrOK MPOrPaMHOro
3abe3sneveHHs SPSS Statistics (IBM, CLUA).

Pe3ynbratu gocnigKeHHs.

Y 44 naujeHTiB 6yno 3amiHeHo 51 CHLUC Ha iHamBI-
Ayani3oBaHi ABOKOMMNOHEHTHi TuTaH-PEEK eHgonpoTte-
3K. Y ABOX BMMagKax Byna npoBeseHa PEKOHCTPYKLIS
OYyTV BUIWLi 3 BUKOPUCTAHHAM eNeMeHTY KOMMOHEeHTa
cyrnoboBoi sMKM. 17 NauieHTiB NPOILLIIM OAHOYACHY pe-
KOHCTpYKUito CHLC 3 nepexo4om Ha TiNI0 HUXKHIO Lue-
neny. Y ogHomy BunagKy byna nposefeHa A0A4ATKOBA
ABollenenosa opTorHaTUYHa Xipypris.

He 6yno 3adikcoBaHO peuunamBy aHKiNo3y cepes na-
LieHTIB L€l cepii, npoTe B ogHOMY B1NaaKy byB Bia3Ha-
YeHUW peunams 3N10AKICHOI NYXAUHM, | OCKINbKM Le BU-
Marano noAasibloro cneundiyHoro NikyBaHHA, NaLLEHT
OyB BUKOUYEHWNI i3 OCNIAXKEHHSA. Y N'ATU iHLWKX BUKAIO-
YEeHMX BMNaAKaX KOHCTPYKLii HUKHBOI LWeanenu 3 Komno-
HeHTamu CHLUC 6ynmn BTpayeHi yepes ekcrnosuuito. B
OAHOMY BMNAAKY €KCMo3uLif iMNAaHTaTy B MOPOXKHUHI
poTa 6yna cnpuYMHEHa HEMoBHUM 3ArOEHHAM M’ AKMX
TKaHWH nicna onepauii. Y Apyromy BUNagKy imnaaHTaT
OyB eKCrMoHOBaHMI Yepes npopisyBaHHA 3yba myapo-
CTi 6inA paHiwe BCTAHOBNEHOIO €HAOMNPOTE3A, WO NpU-
3BeJI0 A0 3anajneHHA Ta iHdekuii yepes ABa pPoKM nicaa
onepadii. MpoTe3 6yB 3amiHEHWI Ha HOBWUKN, AedeKT
WKipM 3aKPUTO 3@ AOMOMOrO /IaTepasnbHOro NigLKip-
Horo TpaHcnnaHTaty (ALT). MocTtonepauinHUiA KAiHiy-
HUI OrNAg, NoKasas NocTynose 36iNblueHHA cepeHbOro

PucyHokK 3 — KT-KoHTponb eHAaonpoTe3a HUXKHbOI Wenenu 3 KoMno-
HeHTOM CHLLUC.

PucyHok 4 — KT-koHTponb eHgonpotesa CHLLC.
BiAKpuTTA poTa 3 16,82+10,41 mm go 19,80+5,06 mm
nicna onepadii (Yepes 1 micayb). OgHAK MaKCcMMabHe
BiAKpuTTA pota (MMO) 36inbwmnnoca go 32,89+4,14 mm
yepes pik. TUMYACOBUI Napaniy CKPOHEBOI FiIKM NLBO-

PUCYHOK 5 — OuiHKa no3uuii PSI: NOpiBHAHHA AaHUX NNaHYBaHHA
KOHCTPYKLUii MaiibyTHboro eHgonpoTesy 3 nicnsaonepauiiHummn
AaHUMKM Komn'toTepHoi Tomorpadii.
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BOro HepBa cnocrtepirasca y 15 Bunagkax, npu ubomy
noBHe BiAHOBNEHHS QYHKLUIT Biabynocs npotarom 3 mi-
CALIB Y BCiX MaLieHTiB. }KoAeH NauieHT y HaWOMy A0CAi-
OKEeHHI He maB npobnem 3 BUPAXKEHUMU NOCTIMHUMM
bonamu. B ogHomy BMNaaKy 6yna 3adikcoBaHa nep-
¢dopauia cnyxoBoro KaHany Ta YyTBOPEHHA HOPULEBOTO
xoay. KomnoHeHT cyrnobosoi aAmku ByB BuAaneHun, a
nicAA 3arOEHHA PaHW 3aMiHEHW HA HOBMI 3 BUNPaB-
NIEHMM AM3aliHOM i no3uuieto. Y TpboX BMMNagKax (ogmH
OBOCTOPOHHII) MW BiA3HAYMAN ANCIOKALLIIO KOMMNOHEH-
Ta TUTAHOBOI FOJIiBKM HUMKHbBOI Wenenu nicna onepawy,ii,
o 6yN0 Nerko ycyHyTo LW/IAXOM 3aKpuTOi penosuuii
Ta TpmBanoi immobinisauii. Y ABox BunagKax cnocrepi-
rasaca HenpaBW/bHa NO3WLA KOMMOHeHTa cyrnobosoi
AMKK. B 060x BMnaakax 6yno npoBefeHo NMoBTOPHE Xi-
pypriyHe BTpy4YaHHA (OAWH 3 BuULLE 3rafaHMX BUMAAKIB
3 nepdopaliieto cnyxoBoro KaHany). Y wuin cepii He 6yno
3aiKCOBaHO HEMPaBW/IbHOFO PO3TallyBaHHA KOMMO-
HEHTIB HU}KHbOI LENenu Yu rosliBKU HUXKHbOI LWenenu.

MigcymoBytoun BuULLE3a3HavYeHe, YacToTa BTpAT na-
LiEHTCNEUNPIYHMX  ABOKOMMOHEHTHUX  KOHCTPYKLIiN
HUXHbOI Wwenenn Ta CHLWC B Hawil cepii cknana 9%,
TOA AK YacTOTa TMMYACOBUX YCKAAAHEHD (3@ BUHATKOM
nopyweHb GYHKLii MuboBoro Hepsa) byna 13,6%. Yci
YCKNAQHEeHHA cepef, MaLieHTIB, BKAOYEHWUX Yy A0CAi-
OKeHHA, 6ynn 3adikcoBaHi NPOTArOM MepLioro micaus
nicna onepadii. Micna 0AHOro PoKy cnoctepexeHHs, Ha
OCHOBI KNiHIYHOrO ornaay Ta nicasonepauiiHoi komn'to-
TepHoi Tomorpadii, M1 He cnocTepirann nepenomis ene-
MEHTIB KOHCTPYKLLi, BAHUKHEHHA 3ana/ibHOro NPOLEecy,
naTonoriyHoi pe3opbuii KiCTKOBUX CTPYKTYP, aneprivHmx
peakLilt Ha MaTepiann Yu iHWKX NPUYKH, AKi 6 BUMaranm
3aMiHM eHAoNpoTe3iB y BCiX BUNAAKax.

Y 39 nauieHTiB 6y BUKOPUCTaHi HaBirauinHi Lwa-
6/10HM ANA OCTeOTOMIi Ta NMPaBUIBHOMO MO3ULLIOBAHHA
naujieHTcneumndivuHoi KOHCTPYKLII. TOYHICTb BUPiBHIOBAH-
HA GparMeHTiB, pO3TallyBaHHA IMNIAHTATIB Ta iX FBUHTIB
nepesipa/v WAAXOM NMOEAHAHHA nepeaonepauiiHnx Ta
nicnsonepauiiHmux pesynbtatie KT, nopiBHIOWUYM OfHa-
KoBi 3pi3u KT. Mpu ubomy 6yn0 Big3HAUYEHO 3a40BiNbHE
CniBBiAHOLWEHHA MiXK FTBUHTAMM Ta KiCTKOIO Y BCiX BUNag-
Kax, e 3aCTOCOBYBA/INCb HanpaBAAoYi.

O6roBopeHHsA pe3ynbTaTiB AOCNIAMKEHHA.

JTiKyBaHHA BAXKKUX AECTPYKTUBHUX Ta AereHepaTms-
HUX MATONOri CKPOHEBO-HWUMKHbOLLENENHUX CYyrnobis
(CHLLC), wo BMMarae ix 3amiHu, 3a1MLLIAETLCA CKNAAHUM
3aBOQHHAM ANA WenenHo-nmuesux xipyprie. CKnagHi
QHATOMIYHI YMOBM, BUK/IMKAHI NATO/ONIE0, PO3MIpU Cyr-
noba Ta BUCOKi QYHKLiOHaNbHI 1 eCTeTUYHI BUMOrK [0
pe3ynbTaTy NiKyBaHHA YCKAAAHIOKOTL L0 NpoLeaypy Ak
3 TeXHIYHOI, TaK i 3 XipypriyHoi Toukm 30py. OCHOBHOO
MeTol ToTasnbHOI 3amiHn CHLLUC, Ak HalinowwupeHiwoi
npoueaypu, € AOCATHEHHA HaNeXHOoi (YHKLiOHaNnbHOI
Ta ecTeTMYHOI peabinitauii npu MiHimizauii “MoBipHOCTI
PaHHIX Ta LOBrOTPUBAIUX YCKNAAHEHD.

TpaguuiiHo gns 3amiin CHLLC BMKOpMCTOBYHOTBLCA
CTaHOAPTHI €eHA0NPOTEe3N, WO CKAaLalTbCA 3 MeTase-
BOI rO/MIBKM HWXKHbLOI Wenenu (3 KobanbT-xpomy, Mo-
nibaeHy abo TMTaHy) Ta KOMNOHEHTa cyr10b0Boi AMKM,
BMIOTOB/IEHOTO 3 BMCOKOMOJIEKYIAPHOrO MOAieTUAEHY
(UHMWPE). Taka KombiHauia obpaHa Ha ocHoBi bio-
MexXaHIYHUX MipKyBaHb, biocymicHOCTi maTepianis Ta
NPOCTOTM BUIOTOBNEHHA. Yepe3 mexaHiyHi BnacTmBso-
cti UHMWPE KOMMNOHEHT yN0roBMHM BUMarae 6inbini
obcar matepiany ana 3abesneyeHHA CTIMKOCTI 40 HaBaH-

TaXKeHb, WO 36inbLUYE KOro PO3MipPU Ta TOBLLMHY CTIHOK.
Lle yacto ycknagHoe aganTauito eHaonpoTtesa A0 no-
YaTKOBMX aHAaTOMIYHUX YMOB.

Kpim TOro, KOHCTpyKUia «MeTan-noainponineH» ne-
penbayae HeobxigHicTb dikcauii UHMWPE KomnoHeHTa
cyrnoboBoi MKW 40 CKPOHEBOI KiCTKM 3a [A0MNOMOroH
reuHTIB. MpAama 6ivHa dikcauia noninponineHoOBOro Kom-
NMOHeHTa [0 KiCTKM nos’A3aHa 3 puamkammn aedopmaduii
abo NMoNOMKM B 30HaxX OTBOPIB 4/1A FBUHTIB, abo 3 pyx-
JIUBICTIO LUITY4HOTrO KOMMOHEHTa AMKM [5,6]. HesBaxKkato-
UM Ha Te, WO AeAKi KomNaHii NPoaoBKYTL BUPO6AATU
CTaHAAPTHI Ta nNepcoHanizoBaHi eHgonpoTe3n CHLIC 3
nosHictto UHMWPE KoMnoHeHTamu cyrnoboBoi AMKH,
6araTo BMPOOHMKIB OCTaHHIMW pPOKamMK BiAMOBUAKUCA
BiZl, MPAMOr0O KOHTaKTy «MNOAiNPONiNeH-KiCTKa». 3amicTb
LLbOr0 BOHW BMKOPUCTOBYOTb KOMBIHOBAHI KOMMOHEH-
T AMKM 3 TUTaAHY Ta noninponineHy. Taka KOHCTPYKLiA
NpPOoAEeMOHCTPYBaNa BiflHOCHO BUCOKWI PiBEHb BUXMUBA-
HOCTi, ane npouec ii BUTOTOBNEHHSA € Binbl CKNAgHUM,
0COBAMBO Y BMMNAAKY 3aCTOCYBaHHA NepCoHani3oBaHMX
eHpgonportesis (PSI).

OcTaHHIMK poKkamu 6araTo aBTOpPIB MigKpPecnoTb
nepesaru iHAMBIAyani3oBaHMX eHAONPOTE3iB NOpPiBHA-
HO 3i CTAaHZAPTHUMM Y LWENenHO-NLEBIN PEKOHCTPYK-
uii. loseaeHo, wo PSI 3abe3neyytoTb KpaLly aganTay,ito
[0 aHAaTOMIYHMX YMOB MaLiEHTA Ta € anbTEPHATMBO
CKNAgHUM KiCTKOBUM PEKOHCTPYKLiAM. Kpim Toro, PSI
[03BO/IAIOTb OAHOYACHO BiIAHOBUTU AePeKTU HUMKHbOI
wesneny abo BUANLEBUI KOMNAeKc(ayry) nig yac 3amiHm
CHLLC, 3 abo 6e3 BUKOPUCTaHHSA KiCTKOBUX TpaHCMAaH-
TaTiB, CNPOLLYIOYM 3arajibHy PeKOHCTpyKuito. CyvacHe
3acTtocyBaHHA PSI Bumarae 3abesneyeHHA NpaBUIbHOMO
pO3TallyBaHHA, WO MOXKe ByTW JOCArHYTO 33 AOMNOMO-
rolo Au3aiHy imnnaHTaTa, iHTpaonepauiiHoi Hagirauii
abo BMKOpUCTaHHA XipypriyHnx wabnoHis. Lle € Barkau-
BOIO NepeBaroto, OCKiNIbKN HenpaBu/bHe po3TallyBaHHA
KOMMOHeHTa cyrnoboBoi AMKM (0co6AMBO 3a4HE) MOXKe
NPU3BeCTM A0 YCKNAZLHEHb, TaKMX AK 3anasbHUIA Npo-
uec (Hanpuknag, iHpeKLis), BUBUX KOMMOHEHTA rONiBKK
HUXHbOI Wenenun, obmexKeHHs BigKpUTTA poTa abo He-
npaBuabHUIA NpukKyc [5, 13].

OTKe, 06MAaBa KOMNoHeHTU PSI BUMaratoTb KacTomi-
3auii, AKa moxke byTM [OoCATHYTa pPisHMMKM cnocobamu.
Ak noBigomnse Kosakesuy Ta iH., 06uasi TexHonorii —
npsme faszepHe cnikaHHA TaTuHy (DMLS) Ta dpesepyBaH-
HA 32 LONOMOTrO KOMM IOTEPHOMO YNCNOBOTO KepyBaH-
HA (CNC), 3acTocoBaHi 418 BUrOTOB/NIEHHA KOMMOHEHTIB
cyrnoboBoi roniBkK, NPOAEMOHCTPYBAIN CXOXKi KNiHIYHI
pe3ynbTati. OgHaK KacTomisauia KomnoHeHTa cyrnobo-
BOI AMKM BCE LLie 3a/IMLLAETLCA CYNepeyIMBOIO 3a43a4€et0
Yy BUpobHULTBI [14].

IcHye 6araTo cTatel 3 opTOneauyHOoi Xipyprii, wWo
CTOCYIOTbCA MO3UTUBHWUX PEe3y/bTaTiB  3aCTOCYBAHHA
«PEEK-meTan» npucTpoiB AK y «in vivo», Tak i B «in vitro»
[OCNIAMXKEHHAX, @ TAaKOXK KAiHIYHUX BUNpobyBaHHAX. Ha
OCHOBI UMX pe3ynbTaTiB 6yno nposefeHo Hale gochi-
OXKeHHA. My BM3HaumMaM Ta 3anponoHyBanu CTaHZap-
TU30BaHMI poboumnii Npouec ANa BUFOTOBNEHHA Ta KAi-
HiYHOro 3actocyBaHHA PSI engonpoTtesis CHLLC. KniHiyHi
pe3ynbTat nicaa 1 poKy cnocteperkeHHA (MakcumanbHe
BiAKPUTTA poTa, piBeHb 6ONI0), OTPMMAaHI B HalLOMY A0-
cnipXeHHi, 6ynn cxoxi Ha ePeKTUBHICTb 3aCTOCYBaHHA
eHponpotesiB Ha ocHoBi UHMWPE. BapTo 3a3HauuTy,
WO MaKCMMasibHe BiAKPUTTA pOTa, AOCATHYTe nig, 4ac
onepau,ii, pi3ako 3HM3UNOCA NPOTATOM MEPLLOro Micaus, 3
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nofanblMM He3HaYHMM 30iNbLUEHHAM Y HacTyMHi ABa-
HaaUATb micAwis, a noTim gocarno naato [15,16].

Ha ¢oHi NopiBHAHO MO3UTUBHUX KAIHIYHUX pe3y/b-
TaTiB, 3acTtocyBaHHA PEEK BigkpvBae noaaTKoBi MOXK-
NIMBOCTIi, TONOBHUM YMHOM Y BUPILIEHHI CKNagHWUX Kni-
HiYHMX BUNaAKiB. Taki mexaHiyHi BnactmsocTi PEEK, ak
YKOPCTKICTb, MILHICTb, 3HOCOCTIlKICTb, 3 0AHOro 60Ky
[03BONIAIOTb 3MEHLINTU 06CAT KOMMNOHEHTA Y/IOTOBUHM,
BMMaratun meHLle npocTopy A8 HbOro mig vac one-
pauii Ta 3MeHLWYyYM BUTPaATy MaTepiany B NpoLeci Bu-
pobHMLTBA. 3 iHWOro 60Ky, BULLEe3a3Ha4YeHi BNAaCTUBOCTI
[,03BOMIAKOTL CTBOPHOBATM Pi3Hi KOHCTPYKLii enemeHTiB
3 PEEK Ta TMTaHy, 3a6e3neuytoun mexaHiuyHe 3’'€egHaHHA
MK HUMU. MOXKNMBICTb MexaHiuHoro 3’egHaHHA PEEK 3
TUTAHOM, YHUKHYBLUM XIMIYHOTO UM iHWOro 3’€AHAHHSA,
Bi4NOBIAHO 40 HALWIOro AOCBiAY Ta NiTepaTypu, CNPOLLYE
NpoLLec BUrOTOBNIEHHA i 3abe3nedye AOAATKOBY MOXKAU-
BiCTb BifJHOBNEHHA CKPOHEBOI KiCTKM abo AiNAHOK BUAK-
LLeBOr0 KOMMJIEKCY B O4HOMY XipypriiHOMYy BTPYYaHHI.
Y Hawii cepii MW He cnocTepirann XXoAHWUX YCKAALHEHb,
nos’A3aHUX 3 HeBaayeto ¢ikcaLii KOMNOHEHTa AMKMK A0
KiCTKM ab0 3’€AHaHHAM enemMeHTiB KOMMOHEHTa AMKM 3
PEEK Ta TuTaHy.

3aranom, 3rigHo 3 HaWKWM A0CBiAOM, NepcoHanisauis
PEKOHCTPYKLLi, BKIOYAIOYM BUFOTOB/IEHHA iMMNIaHTa-
TiB 3a TexHonorieto DMLS, 3abe3neyye nepesary ogHo-
YyacHoi peKoHCTPYKLUil He Tinbku CHLUC, ane 1 HUXKHbOI
Lenenu, CKPOHeBOT KiCTKM abo BUNLLEBOTO KOMMJIEKCY.
OfHaK Le BMMArae TiCHOI B3aemogii MixK Xipyprom Ta
bioiH}XeHepoM Ha eTani nonepeaHbOro MAaHyBaHHS,
MOJENIOBaHHA, MNPOEKTYBAaHHA, BpaxyBaHHA MpoLecy
BUrOTOB/IEHHA Ta CTpaTerii NiKyBaHHA. Y Hawomy Ao-
CRifXeHHi MM cnocTepirann oguH BUNagok nepdopadii
C/IYXOBOrO KaHany yepes 3ansaHoBaHe 6/M3bKe po3Ta-
LIYBAHHA MepCcoHai30BaHOrO KOMMOHeHTa cyrnoboBoi
AMKM 3 334HbOIO FOCTPOIO MOBEPXHELD, AKNI ByB BUAa-
JIeHUI | 3aMiHEHWI HA HOBUIA MicNA 3aBepLUEHHA Mpo-

Lecy 3aroeHHsA. Tomy rmmMboka yyacTb Xipypra Ha eTani
MOAENt0BaHHA Ta MPOEKTYBaHHA 3 HALWOIl TOYKKU 30pYy €
0608’s13K0BOI0.

TakoX KOMOIHOBaHa PEKOHCTPYKLiA 36inblwye Mmo-
BipPHICTb MOBHOI BTPATM iMMNAQHTATY 3 NPUYUH, AKI He
nos’A3aHi 3 natonorieto abo npobnemamm CHLIC. Y
HawWil cepii MM BTPATUAKN ABa KOHCTPYKTU 3 NPUYMH, He
nos’aA3aHux 3 KomnoHeHtom CHLLUC. Kpim Toro, KniHiu-
He 3acTocyBaHHA PSI BMMmarano nposeaeHHA KepoBaHOI
xipyprii. Mu cnocrtepiranu oauH KAiHIYHWI BUNAZOK 3
HenpaBW/IbHUM PO3TallyBaHHAM KOMMOHEHTa Ccyrnobo-
BOI AMKMW. NepeaHilt BuBMX 6yB BMPIiLLIEHWI1 NOBTOPHOO
onepavuielo yepes TUKAEHb MiCAA nepLlloi 3a JONOMO-
roto HanpasastuMx WabnoHiB gnsa nosuuitoBaHHA. MNo-
PiBHAHHA MonepeAHbOro NAaHyBaHHA 3 pe3y/ibTaTaMu
nicnsonepauiiHoro ob6CTeXKeHHs B LibOMY AOC/IAMKEHHI
NMOKa3a/10 CXOXi Pe3ynbTaTh 3 iHWWUMW AOCAIAKEHHAMM,
O OUiHIoTL no3unuito PSI ao Ta nicna onepauii. OgHak
HeobxiAHO NPOBECTM NOAANbLIMI aHani3 BNAMBY Kepo-
BaHOI Xipyprii Ha OTpPMMaHi pe3ynbTaTy.

BucHoBKM.

3anponoHOBaHUI TUM NePCOHaNiI30BaHUX eHAO0MNpPOo-
Te3is CHLWIC npoaemoHcTpyBaB cTabinbHiCTb PyHKLiO-
Ha/IbHUX Pe3ynbTaTiB NiCAA TPMBANOIO CNOCTEPEKEHHA.
Lle TakoX 3anekano Bif, OAHOYACHOro NPOTe3yBaHHA 3
opHiei abo ABOX CTOpiH, AiarHO3y Ta HAaABHWUX Npobaem
3 JKyBa/ZIbHMMKM M'A3aMM A0 onepalii. Bpaxosytoun He-
BE/IMKY KiNbKiCTb NauieHTiB 3 eHaonpoTedammu CHLIC
Ha OcHOBi TUTaHy-PEEK, wo 6ynu npeacraBneHi B uin
cepii, HeobxiAHI Noganblui AOCNIAKEHHA 3 3a1YYEHHAM
6iNbLLOT KiNbKOCTI NALLIEHTIB Ta NOPIBHANBHUM aHaNi30M
OTPUMAHUX pe3ynbTaTiB.

MepcnekTMBKM NOAANBLUNX AOCNIAMKEHD.

HeobxigHO BMBYMTN 0COBAMBOCTI MexaHi4HOi B3ae-
moaii KomnoHeHTiB eHagonpoTesis CHLLC ta nopiBHATU
nonepeaHe NJiaHyBaHHA PO3TallyBaHHA €HAONPOTESIB 3
nicnaonepauiiHnmm gaHumm KT.
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3AMILLEHHA CKPOHEBO-HUXHbOLLIEJIEMHOIO CYIMOBA ABOKOMMOHEHTHUM «PEEK-TITANIUM» MALLI-
EHTCNELUDIMHUM EHAOMNPOTE3OM

Tepneubkuii P. O., YenypHuii 10. B., Konuak A. B.

Pestome. JlikyBaHHS 3aXBOPHOBaHb CKPOHEBO-HUMKHboOLLenenHux cyrnobis (CHLLC) Ao uboro Yacy 3a/iMwaeTben
aKTyasibHOlO Npobemoto LenenHo-AnueBoi Xipyprii. Big, 2 8o 5% ycix xipypriyHnx npoueayp Ha CHLLC notpebytoTb
noro 3amilieHHA. [lo TaxKux 3axsoptoBaHb CHLIC, wo notpebytoTb B noganbluomy 3amiHu cyrnoby BigHocaTbCA
aHKifNo3M, BTOPUHHI gedopmytodi ocTeoapTposu, geski Gopmmu KOHAUAAPHOI rinepnasii abo pe3opbuii, BpoaKeHi
BaaM (cMHApom fonbaeHxapa), NyXMHHI NPOLLECH Ta HACNiIAKM MiIHHO-BMOYXOBUX NOPAHEHb.

OCHOBHMMM 33a4amu, WO BUPILLYIOTbCA B NOAIGHMX BMNAZAKax, 3a/MWatoTbCA BigHOBNEHHA GYHKLIT cyrnoba
(BiaKpUMBaHHA poTa, apPTUKYAALIAHI Ta XyBa/bHi pyxu) B 06’eMi, HeOBXiAHOMY AN MNOBHOLIHHOI XUTTEAIANBHOCTI i
coujianisau,i xBopux, 3bepekeHHn abo BiATBOPEHHS HOPMasibHOT aHAaTOMIYHOT GOPMM HUKHBOI LWenenu Ta 3abes-
neyeHHA HOPMAIbHOTO PO3MNOAINY MEXaHIYHUX HABAHTAMKEHD, L0 BUHMKAIOTb B NpoLeci PyHKLIOHYBaHHA 3y6o-Le-
nenHoro anapary.

3a OCTaHHi gecAaTuniTTa npu pekoHCTpykuii CHLLC BuaaTtHi Xipyprv BigAaloTb BCe Taku nepesary ainonnactmy-
HoMy 3amilteHHi CHLLC onucytoun pag HeoniKiB, WO 06MeXKyTb BUKOPUCTAHHA ayToTpaHcnaaTaTiB. Pasom 3 Tum
NiAKPECNIOOTb Te, Lo ayTOTPaHCNIaHTaLia cyrnoba 3aaunwwaeTbca metogom Bubopy npu xipyprii CHLLC y gitei.

HakonuuyeHo 3HaYHWI AOCBiA, YCMILWHOrO BMKOPWUCTaHHA CTaHOAPTHWUX eHAonpoTesiB AaHoro cyrioby. Ane B
CKMAAHUX KNIHIYHUX CUTYaLiAX ANA NiABULEHHA TOYHOCTI i MPOrHO30BAHOCTI XipypriYHMX Npoueayp, a TaKOXK 3HU-
YKEHHSA YaCTOTW 3a3HAYEHUX YCKNAZLHEHb, AeAKi aBTOPU BiAAat0Tb NepeBary naLieHTcneundiyHMM KOHCTPYKLIAM, WO
BMIOTOBAAIOTLCA 3 3acTocyBaHHAM CAD/CAM TexHonorii.

B AaHilt cTaTTi onMcaHO AOCNiAXKEHHS AKe Mano Ha MeTi OUiHMTK Ta NpoaHanilyBaTy BNAMB nepeaonepaLin-
HOT aHaToMii Ta PYHKLIOHANbHOCTI Wenenu cTaTycC WOAO HaNbAMKUMX i BiaganeHnx pesynbTaTiB TOTa/IbHOI 3ami-
HK CHLLC 3a gnonomoroto ABOKOMMNOHEHTHOIO naujieHTcneumdiyHoro eHaonpoTtesysaHHA CHLUC. Lle pocnigkeHHs
BK/It0Yano 44 naujieHTa, sknum b6yno nposeaeHo 51 eHgonpoTtesyBaHHa CHLLUC 3 2016 no 2023 pik. OCHOBHO 3MiH-
HOO pe3ynbTaTy 6yN0 MakcumasnbHe pisuese BigkputTa (MIO) nicna nikyBaHHSA.

KnrouoBsi cnoBa: aHKiNo3, nauieHTcneumMdivHi imnaaHTaTh, aflonaacTMYHe 3aMillleHHA CKPOHEBO-HMXKHboLLenen-
Horo cyrnoba, MakcMmasibHe BiAKPUTTA poTa, 3axBoptoBaHHs CHLLC.

TEMPOROMANDIBULAR JOINT REPLACEMENT WITH TWO-COMPONENT “PEEK-TITANIUM” PATIENT-SPECIFIC
ENDOPROSTHESIS

Terletskyi R. O., Chepurnyi Yu. V., Kopchak A. V.

Abstract. The treatment of temporomandibular joint (TMJ) diseases remains a pressing issue in maxillofacial
surgery. Between 2% and 5% of all TMJ surgical procedures require joint replacement. Severe TMJ conditions neces-
sitating joint replacement include ankylosis, secondary deforming osteoarthritis, certain forms of condylar hyper-
plasia or resorption, congenital defects (e.g., Goldenhar syndrome), tumor processes, and the aftermath of blast or
mine injuries.

The primary objectives in such cases are to restore joint functionality (including mouth opening, articulation, and
chewing movements) to a level that supports patients’ full participation in daily life and social activities, to preserve
or reconstruct the normal anatomical shape of the mandible, and to ensure proper distribution of mechanical loads
during the operation of the dento-maxillary system.

Over the past decades, leading surgeons have favored alloplastic TMJ replacement, citing several disadvantages
associated with autotransplantation. However, autotransplantation remains the method of choice for TMJ surgery
in children.

Extensive experience has been gained in the successful application of standard TMJ endoprosthesis. In complex
clinical cases, some researchers advocate for patient-specific designs created using CAD/CAM technology to im-
prove the accuracy and predictability of surgical outcomes and minimize complications.

This article presents a study aimed at evaluating and analyzing the impact of preoperative anatomy and jaw
function status on the immediate and long-term outcomes of total TMJ replacement using two-component pa-
tient-specific TMJ endoprostheses. The study included 44 patients who underwent 51 TMJ endoprosthesis proce-
dures between 2016 and 2023. The primary outcome measure was the maximum incisor opening (MIO) achieved
post-treatment.

Key words: ankylosis, patient-specific implants, alloplastic temporomandibular joint replacements, maximal
mouth opening, TMJ disease.
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PATHOLOGICAL ROOT AND BONE RESORPTION OF PERMANENT TEETH, AS A RESULT

OF NON-COMPLIANCE WITH DENTAL TRAUMA MANAGEMENT GUIDELINES
Bogomolets National Medical University (Kyiv, Ukraine)
chegertma@gmail.com

At present, traumatic injuries to permanent teeth represent a significant concern for the dental community.
Equally critical is the issue of preventing post-traumatic complications, such as pathological root resorption and peri-
apical bone loss. A review of contemporary international research indicates that one of the primary causes of these
complications is failure to follow the management guidelines for patients with dental trauma.

Aim - to examine the development of pathological root and periapical bone resorption in permanent teeth as a
result of non-compliance with dental trauma management protocols by analyzing clinical cases.

The study involved 11 patients aged 9 to 14 years with a history of traumatic injuries to permanent teeth in the
anterior region of the upper and lower jaws, referred by dental surgeons or orthodontists. At the time of the visit,
clinical and radiographic examinations revealed pathological root resorption and/or periapical bone loss in 100% of
the patients. Radiographic diagnostic methods included targeted radiography and CBCT. Subsequent patient man-
agement followed the guidelines of the International Association of Dental Traumatology (IADT) 2020. Treatment
was provided according to the European Academy of Paediatric Dentistry (EAPD) 2017 apexification guideline.

This study confirms a high probability of complications arising from violations or non-adherence to manage-
ment protocols by both dental professionals and patients or their guardians. The findings highlight that a significant
proportion of complications, including pathological resorption, stem from the absence of timely and appropriate
treatment. The study emphasizes the critical need for strict adherence to management protocols to prevent these

adverse outcomes.

The conclusions drawn from this study serve as a key reminder of the importance of immediate and consistent
follow-up care in the management of dental trauma to improve treatment outcomes and prevent long-term com-

plications.

Key words: apexification, MTA, pathological root resorption, permanent teeth, traumatic dental injuries.

Connection of the publication with planned re-
search works.

The work is a fragment of the research work “Clinic,
prevention and treatment tactics of oral diseases in chil-
dren with combined pathology”, state registration num-
ber 0121U107784.

Introduction.

Traumatic dental injuries are an urgent problem
of dental health worldwide, both in childhood and
throughout life, and are considered the fifth most
common dental disease in the world. According to a
meta-analysis, the global prevalence of dental injuries in
the permanent bite is 15.2% [1]. World researchers pay
considerable attention to the complications of traumatic
dental injuries. Based on the analysis of statistical data,
it was found that one of the most common among them
is pathological root resorption (49%) [2]. A considerable
proportion of cases of both pathological resorption and

other complications of dental trauma are recorded as a
result of non-compliance with management guidelines,
namely, the timing of clinical and radiological follow-up.
Late treatment of traumatic dental injuries can worsen
the prognosis and lead to the development of a process
that will lead to external inflammatory resorption,
especially in teeth with dislocation [3, 4].

The aim of the study.

To analyse the development of pathological roots
and periapical bone resorption of permanent tooth as
a consequence of non-compliance with the guidelines
for the management of patients with dental trauma by
observing clinical cases.

Object and research methods.

We examined 11 patients aged 9 to 14 years with a
history of traumatic injuries of permanent teeth who
had applied for a referral from a dental surgeon or
orthodontist. 9 patients had previously been diagnosed
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