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IMPROVING PATIENTS’ QUALITY

OF LIFE AFTER SURGICAL TREATMENT

OF PRIMARY MALIGNANT BONE TUMORS
USING A TRAINING 3D MODEL

Background. Bone neoplasms significantly reduce the patient’s quality of life (QoL) not only during the manifestation
of the primary disease but also at various treatment stages. Aim. To study the QoL indicators in patients with pri-
mary malignant bone tumors before and after surgical treatment using a training 3D model. Materials and Methods.
44 patients with primary malignant tumors of the lower extremities (osteosarcoma and chondrosarcoma) were treated
by surgery. 3D modeling was used to plan the surgical intervention. 3D printing of the models of the pathological foci
was performed by the method of layer-by-layer deposition (Fused Deposition Modeling, FDM) using a Creatbot D600
3D printer. The QoL index of patients before and 3 weeks after surgical treatment was measured by the arithmetic sum
of the scores of the QLQ-C30 simplified version questionnaire. Results. The surgical removal of a tumor using a training
3D model had a positive effect on the QoL of patients. Before treatment, the QoL index was on average 7.4 + 1.2 points,
and after treatment 9.4 + 1.3 points, that is, by 27% higher. Conclusions. The use of training 3D models not only
implements a strategy of personalized treatment and improves the QoL of patients but also contributes to optimization
of the postoperative rehabilitation.
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The incidence of cancer is increasing worldwide,
and research and clinical work in the fight against
cancer continue. Treatment of both primary and
secondary bone tumors is challenging as conven-
tional treatment regimens (e.g., chemotherapy, ra-
diotherapy, surgical resection) face the problems
such as drug resistance and disease recurrence [1].

In this regard, considerable attention is paid to the
research, development, and implementation of bet-
ter methods of treatment of bone neoplasms [2].
Bone tumors can be localized in any part of the
human skeleton but more often develop in the long
tubular bones and pelvic bones. Despite their small
specific weight in the structure of cancer morbidity,
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Computed tomography. Patient E, 23 years old. Osteosar-
coma of the left tibial bone. Hypointense structure (arrow)

the difficulty of diagnosis and treatment requires
constant improvement of available methods of cli-
nical management [3, 4]. The analysis of the do-
mestic and foreign clinics experience shows that
the primary malignant and metastatic bone tumors
are one of the least studied groups of human neo-
plasms, in the diagnosis and treatment of which
there are significant difficulties, and a large number
of mistakes are made [5—9]. Bone neoplasms sig-
nificantly reduce the patients’ quality of life (QoL).
Unfortunately, this happens not only during the
manifestation of the primary disease but also at
various stages of the treatment process [10—15].

The aim of the study was to determine the QoL
index of patients with primary malignant bone tu-
mors before and after surgical treatment using
a training 3D model.

Materials and Methods

Surgical treatment of 44 patients with primary ma-
lignant tumors of the lower extremities, osteo-
sarcoma and chondrosarcoma, was carried out.
CT examination of the pathological foci in patients
was performed by scanning with a step of < 1 mm
and obtaining tomograms (digital 2D images) with
isotropic voxels in the DICOM format (Fig. 1).
Next, the processed 2D images were registered
and brought to a single coordinate system followed
by segmentation for the formation of an accurate
anatomical computer 3D model and conversion of
DICOM files into the STL format. Then the model
was imported into the CreatBot CAD system to de-
sign a perfectly personalized 3D model. 3D print-
ing of pathological foci models was performed
by the method of layer-by-layer deposition (Fused
Deposition Modeling, FDM). As a material for
creating a physical 3D model, polylactide (PLA)
was selected and used as biodegradable, biocom-
patible, thermoplastic, and aliphatic polyester.
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The QoL index before and 3 weeks after the sur-
gical treatment was measured by the arithmetic
sum of the points of the QLQ-C30 simplified ver-
sion questionnaire [13], in which the patients self-
assessed their sleep, appetite, attention, memory;,
and work capacity in points from "0" to "3", where
0 is "bad", 1 is "satisfactory", 2 is "good", and 3 is
"excellent". Statistical analysis of the results was
performed using the Statistica 6.0 software pa-
ckage (StatSoft Inc., USA). p < 0.05 was taken as the
critical level of reliability when testing statistical
hypotheses.

Results and Discussion

The obtained data make it possible to conclude that
primary malignant tumors of the lower extremities in
general significantly affect the QoL index, which was
also noted in the studies of other authors [2, 4, 16].

On the other hand, after surgical treatment, in
particular, with the installation of special oncolo-
gical prostheses that fully restore the functional
range of joints, a significant increase in the QoL
index of patients is observed. In particular, before
treatment, the QoL index amounted to an average
of 7.4 £ 1.2 points, and after treatment to 9.4 + 1.3
points, i.e., by 27% higher than the value before
treatment (p < 0.05).

Studies have found that symptoms that can be
associated with pain syndrome, immunosup-
pression, and intoxication play a significant role
in reducing the QoL of patients [14, 15]. Various
authors have also confirmed that after tumor re-
moval and pain syndrome elimination, the QoL
of most patients improves [2, 5, 7, 16].

In this context, it should be emphasized that the
surgical interventions using training 3D models
not only implement a strategy of personalized
treatment and improve the QoL of patients but
also, via reducing the operation duration and thus
minimizing blood loss, create conditions for more
complete and earlier postoperative rehabilitation.
According to our observations, patients stay in the
hospital by 4—6 days lesser. Such results are impor-
tant for optimizing the spending of public funds,
especially during the extremely difficult period of
martial law in the country.

In conclusion, surgical treatment of patients with
primary malignant bone tumors of the lower ex-
tremities, osteosarcoma and chondrosarcoma, with
the involvement of 3D printing of pathological foci
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and training before surgery, led to a significant in- | the stay of patients in the inpatient treatment re-
crease in the QoL index, and allows to optimize the | turns them to an active life earlier and preserves the
operation time and reduce blood loss. Shortening | economic resources of the medical institutions.
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I[TOKPAIIEHHA AKOCTI JKUTTA XBOPUX ITICJIA
XIPYPITYHOTI'O JIIKYBAHHA ITEPBMHHNMX 3JTOAKICHUX ITYXJITH
KICTOK 3 BUKOPMCTAHHSAM TPEHYBAJIbHOI 3D MOJIE/I

AxTtyanpHicTh. HOBOYTBOpEeHHS KiCTOK 3HAYHO 3HIDKYIOTH fAKICTb XXMTTsA mamieHtiB. Lle BifgOyBaerbcsi He TimbKm
nip gac Mazigecranii IepBMHHOTO 3aXBOPIOBAHHA, ajle I Ha Pi3HMX eTalax JIKyBa/JbHOro npouecy. Mera. Busuutn
MOKA3HMKY AKOCTI YKUTTA XBOPUX Ha IEPBUHHI 3/I0AKICHI IyX/IMHM KiCTOK JIO Ta IiC/IA XipypriyHOro JiKyBaHHA 3 BU-
KOPUCTaHHAM TpeHyBanbHoi 3D Mopeni. MaTepianu Ta meTopu. ITpoBesieHo XipypriuHe nikyBaHHA 44 XBOPUX Ha Iep-
BMHHI 3/I0AKICHI IyX/IMHYM HIDKHIX KiHI[IBOK — OCTEOCApKOMY Ta XOHZIPOCapKoMmy. [IJIg IIaHyBaHHA Xipypri4HOTO
BTpy4YaHH:A BUKopucToByBamu 3D MopentoBaHHA. 3D-Ipyk Mopienell MaTOMOTiYHUX BOTHUIL, BUKOHAHO METOJOM II0-
maposoro HarnasneHHs (Fused Deposition Modeling — FDM). [lst npyky BukopucroBysascs 3D npuntep Creatbot
D600 (Kutait). IHgeKc AKOCTI >KUTTA MAaLi€HTIB [0 Ta 4Yepe3 3 TYDKHI MiC/A XipypridHoro jiKyBaHHS BMMiproBamn
3a apudMeTHIHO CyMoI0 6aniB crpoiieHoi Bepcii onurysanpunka QLQ-C30. PesynbraTn. XipypriuHe BujaaeHHs
IyXJIMHU 3 BUKOPUCTaHHAM TpeHyBa/nbHOI 3D Mofieni MosUTUBHO BIZIMHY/IO Ha AKIiCTD )XUTTA NallienTiB. Jlo miKyBaH-
Hs1 IHZIEKC SIKOCTI XXUTTs CK/IafiaB y cepefHboMy 7,4 + 1,2 6anu, a micia — 9,4 + 1,3 6amu, To6to 6yB Ha 27,0% Buiie
3a 3HaY€HHA JI0 JIiKyBaHHA. BucHoBKM. Bukopucranua TpeHyBanbHux 3D-Mofieneil He TinbKM peasni3ye cTpaTeriio
HepcoHihiKoBaHOrO NTiKyBaHHS Ta MOKPAIYE AKICTb XUTTSA MAL[iEHTIB, ajle TAKOXX CIIPUSIE ONTUMI30BaHiil Mic/siomnepa-
LiliHi peabimitariii, 1110 IPUBOANTH IO €KOHOMII Jlep>KaBHUX KOIITIB.

KinrouoBi cnoBa: myXaMHM KIiCTOK, OCTeOCapKOMa, XOHApOCapkoMa, JikyBaHHs, 3D Mogeni, mepconidikoBane
NiKyBaHHA, AKICTb XUTTA.
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