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Results of Revision Knee Arthroplasty With Individual Implants
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Background. The presence of extensive bone defects significantly complicates the possibility of stable fixation
and correct spatial positioning of the revision endoprosthesis components. The primary task of revision surgery
is to restore the lost bone. The use of modern implants makes it possible to replace large metaphyseal defects
of the tibia and femur, including AORI type 2B u 3 bone defects.

The aim of the study was to evaluate the long-term results of surgical treatment of patients with extensive bone
defects (2B and 3 according to AORI) of the proximal tibia and/or distal femur using custom-made implants for
revision knee arthroplasty.

Methods. A retrospective clinical study was performed in 24 patients who underwent revision arthroplasty
using individual implants (9 femoral and 18 tibial) made on a 3D printer in the period from 2017 to 2021. T3
defect according to AORI classification was diagnosed in 12 patients (50%), F3 defect —in 1 (4.17%),F2B —in 8
(33.3%), T2B — in 6 (25%). All patients before surgery and 3, 6, 12 months after surgery were surveyed according
to the international scales VAS, KSS, WOMAC and SE-36.

Results. At the follow-up examination 12 months after the surgery, 9 out of 24 patients (37.5+10%) walked
without additional means of support, 10 out of 24 (41.7£10%) with a cane, 4 out of 24 (16,7+8%), walkers — 1 out
of 24 (4.2£10%). There were no periprosthetic fractures during surgery and in the postoperative period. When
evaluating the functional state of the knee joint, an excellent result was registered in 45.8+10% and 33.3+10%;
good — in 37.5+10% and 54.2+10%; satisfactory — in 16.67+8% and 12.5+7% according to the KSS and WOMAC
scales, respectively. When assessed on the VAS scale, there was a positive trend in the form of statistically
significant decrease in pain in all patients (p<0.01).

Conclusion. The use of individual implants made using additive 3D printing technologies in revision knee
arthroplasty in the presence of extensive bone defects (2B and 3 according to AORI) allows to perform
an organ-preserving surgery without loss of the statodynamic function of the lower limb. This study has
limitations due to the small sample size. We believe that it is promising to study the long-term results of
surgical treatment of patients with extensive bone defects (2B and 3 AORI) of the proximal tibia and /or distal
femur using individually manufactured implants for revision knee replacement and a comparative analysis of
these results with those using conventional implants.
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P63y11bTaTbI PE€BU3UOHHOIO 3HAOMPOTE3UPOBAHUA
KOJIEHHOro cycraBa € npyumeHeHueM MHaAnBuaAyallbHbIX UMMNJIAHTATOB

A.A. 3bikuH, C.A. Tepacumos, P.O. l'op6artos, T.B. nnapuoHoBa

@I'BOY BO «IIpusonxckuii uccnedosamensvckuli meduyuHckuti ynusepcumem» Murnsdpasa Poccuu,
2. Huxcnuii Hoszopod, Poccus

AxkmyanvHocme. Hanuuye o6IIMPHBIX KOCTHBIX J1e(heKTOB CYIIeCTBEHHO OCIOKHSIET BO3MOXHOCTh CTaOMUIIb-
HOV pUKcaMu 1 KOPPEKTHOTO MPOCTPAHCTBEHHOIO MO3UIIMOHNPOBAHNST PEBU3MOHHBIX KOMIIOHEHTOB JH-
morpote3sa. [lepBocTerneHHO 3aauell peBU3VMOHHOTO BMeIllaTe/IbCTBA SIBJISIETCSI BOCIIOHEHe 06bema yTpa-
YEeHHOJ KOCTHOJ TKaHM. McIo/sb30BaHMe COBPEMEHHBIX MMILIAHTATOB IT03BOJISET 3aMEIaTh OOJbIINE IO
06beMy MeTadu3sapHbIe JedeKThl 60abIIe6ePIIOBOI U 6eAPEHHO KOCTel, BKIIoUast 1edeKTbl KOCTHOM TKaHU
AORI-Ttuma 2B n 3.

Ilenv uccnedosanus — MpeCTaBUTh KIMHUKO-PEHTTEHOMOTUUECKYE Pe3Y/IbTAaThl ONePaTUBHOTO JieueHUs T1a-
IMEeHTOB C OOMIMPHBIMU KOCTHBIMMU JederTamu (2B u 3 mo AORI) mpokcuManbHOro oTaena 60biie6epiioBoit
Y/VTY JUCTATIBHOTO OTHesa 6eJpeHHOI KOCTel C UCII0/Ib30BaHMeM MHAVBUIYTbHO U3TOTOBIEHHbIX MMILIAH-
TaTOB [JI1 PeBU3MOHHOTO SHAONPOTE3MPOBAHMS KOJIEHHOTO CyCTaBa.

Mamepuan umemoost. [IpoBeIeHO peTPOCIIEKTUBHOE MCCAeA0BaHMe 24 TalleHTOB, KOTOPBIM B iepuop,c 2017 1o
2021 1. 6BLJI0 BBITIOJTHEHO PEBU3MOHHOE SHIOMPOTE3UPOBAHNE C UCIOIb30BAHMEM MHAVBUAYATbHBIX MMIUIAH-
TaToB (9 GempeHHBbIX U 18 GONbIIEOEPIIOBBIX), U3TOTOBAEHHBIX Ha 3D-ipuHTepe. edekTt tTnmna T3 mo Kiaccu-
dukanyum AORI guarHoctupoBaH y 12 6onbHbIX (50%), T2B —y 6 (25%), nedekrt F3 —y 1 (4,17%), F2B —y 8
(33,3%). Bcem nmanmeHTam 0 orepanuu u yepes 3, 6, 12 mec. nocie ornepauyuy BbIIIOTHSIOCh aHKETUPOBaAHME
o MexxayHapoaHbim mkaaam VAS, KSS, WOMAC u SF-36.

Pesynvmameit. Ha KOHTPOJIbHOM OCMOTpeE yepes 12 Mec. ITocie ornepanyuy 6e3 JoMoJTHUTETbHBIX CPEICTB OM0-
pbI nepenBuraanch 9 us 24 nanmeHToB (37,5%), ¢ momoibio Tpoct — 10 u3 24 (41,7%), kocTbuieir — 4 u3s
24 (16,7%), xonyHKoB — 1 u3 24 (4,2%). [lepunpoTe3HbIX 1€peJIOMOB BO BpeMsl ollepaliuy U B IOC/Ieorepa-
[IMOHHOM Iepuoje He 3aperucTpupoBaHo. [Ipu ouieHke GYHKIMOHAIBHOTO COCTOSIHMSI KOJIEHHOIO CyCTaBa
OTJINYHBIN Pe3yabTaT ObLI 3aperucTpupoBaH y 45,8% u 33,3%; xopomnit —y 37,5% u 54,2%; ymoBieTBOpU-
TeJbHBIN — Y 16,67% 1 12,5% 1o mkanam KSS 1 WOMAC cootBeTcTBeHHO. IIpu oneHke 1o mkajne VAS oT-
MeYajach MOJIOKUTENIbHAS IMHAMMKA B BUAE CTATUCTUUYECKM 3HAUYMMOTO YMEHbIIeHMs 60JIeBOr0 CMHAPOMA
y Bcex 60nbHBIX (p<0,01).

3axnrouenue. Y Bcex MaluyeHTOB B MOC/AeONepalM OHHOM IepMofe IPOU30LIIO YIydllleHye rmoKka3artesei mno
SF-36, KSS, WOMAC u VAS. [Ipy peHTreHOJOTMYECKOM UCUIefoBaHuM Y 23 u3 24 60IbHBIX OTCYTCTBOBAJIO
paciiaTbiBaHe KOMIIOHEHTOB SHIOMpPOTe3a. Y BceX MalMeHTOB ObIJI0 JOCTUTHYTO MTPELY3MOHHOE COOTBET-
CTBME MMIIJIAHTaTa KOCTHOMY JedeKTy. VICIoab30BaHMe MHANBUAYAIbHBIX MMILIAHTATOB, MU3TOTOBJIEHHBIX C
IMOMOIIBIO0 aAAUTUBHBIX TEXHOJIOTUI 3D-11euaTy, B peBU3MOHHOM SHAOIMPOTE3UPOBAHMM KOJIEHHOTO CyCTaBa
MIpY HATMYUY OGIIMPHBIX TedeKToB KOoCcTHOM TKaHM (2B 1 3 mo AORI) mo3BossieT BBITIOIHUTD OPTaHOCOXPaH-
HYIO oIepalinio 6e3 moTepy CTaTOAMHAMUYECKO (PYHKIMM HMUKHEN KOHEUYHOCTH.

KiroueBbie cjI0Ba: KOJIEHHBIN CYCTaB, pEBU3MOHHOE SHIOMPOTE3UPOBaHME, KOCTHBIN Ie(deKT, MHAMBUIYa/b-
HbII1 UMILIAHTAT, aAIUTUBHbIE TEXHOIOTMM, 3D-1evarsb.
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BACKGROUND

Total knee arthroplasty (TKA) is an effective
method of treatment of grade 3 knee osteoar-
thritis (according to the Kellgren-Lawrence clas-
sification) [1]. More than 400.000 TKAs are per-
formed in the USA annually [2]. The number of
revision arthroplasties increase along with the
rise in primary knee arthroplasties. The main rea-
sons of this fact are periprosthetic joint infection
(PJI), aseptic loosening of prosthetic components
and prosthesis instability, periprosthetic frac-
tures and joint contracture [3]. PJI takes places in
0.5-2.0% of cases after the primary TKA and in
15-20% after the revision knee arthroplasty [4].

Two-stage revision arthroplasty is a gold stand-
ard for chronic PJI treatment [5]. The first stage in-
cludes the removal of infected prosthetic compo-
nents with further vast debridement of devitalized
tissues and the radical necrectomy. As a result of
these procedures, the defects form in the area of
the distal part of the femur and proximal part of the
tibia [6]. Infectious process having been stopped,
the revision knee arthroplasty is performed at the
second stage in combination with the implantation
of prosthetic components which enable to replace
existing defects of the bone tissue.

Extensive bone defects significantly compli-
cate the possibility of stable fixation and correct
spatial positioning of revisional prosthetic com-
ponents. The primary goal of revision arthroplas-
ty is to restore the volume of lost bone tissue [7].
It is considered necessary to fix the prosthesis at
least in two anatomic zones of the femur and the
tibia in order to achieve its stable fixation and to
increase its lifetime. This concept is described by
R. Morgan-Jones [8, 9].

Scientific search for the variants of re-
placement of lost bone tissues still continue.
Tantalum cones, bone cement, modular metal
augments, auto- and allotransplants are used
to replace bone defects nowadays [10]. Modern
implants allow to substitute large metaphyseal
tibial and femoral defects including bone tissue
damages of types 2B and 3 according to the AORI
(Anderson Orthopaedic Research Institute)
classification [8, 11, 12].

However, officinal implants have significant
limitations in case of vast bone tissue defects. In
that cases, mega-arthroplasty with replacement
of the proximal part of the tibia or distal part of
the femur, arthrodesis or amputation are the most
frequent. With advances in additive technologies,

it has become possible to create implants using
computed tomography (CT) data that can be ap-
plied for bone defect replacement of almost any
complexity, form and size [10]. 3D printing ena-
bles to produce implants taking into account in-
dividual characteristics of patients that improves
postoperative treatment results [13].

Thus, basing on foreign publications, we sup-
pose that individual implants enable to replace
severe bone tissue deficit in case of revision ar-
throplasty. Thereby, we performed an analysis of
treatment results of patients with vast bone de-
fects (AORI types 2B and 3) of the proximal part
of the tibia and/or distal part of the femur with
custom-made implants.

Aim of the study. To present clinical and radio-
logical results of surgical treatment of patients
with vast bone defects (AORI types 2B and 3) of
the proximal part of the tibia and/or distal part of
the femur which underwent revision knee arthro-
plasty with custom-made implants.

METHODS

Study design

A single-center retrospective study was per-
formed basing on the treatment results of patients
of the Research Medical University Hospital that
enrolled 24 patients which had undergone surgi-
cal treatment concerning the loosening of knee
joint spacer from 2017 to 2021.

Inclusion criteria: AORI types 2B and 3 bone
defects, antibacterial spacer loosening.

Exclusion criteria: signs of decompensation of
severe concomitant diseases (hematologic, immu-
nologic, urogenital, endocrine, psychiatric, cardio-
vascular, dermatovenerologic, neurologic etc.).

All patients underwent revision knee arthro-
plasty with custom-made implants (9 femoral
and 18 tibial), produced on 3D printing device.
Among them were 20 (83%) women and 4 (17%)
men aged from 35 to 79 years (68.5 [62; 73.5]).
Ten (42%) patients had surgeries on the right
knee, 14 (58%) patients on the left one.

Twenty-three (96%) patients had revision ar-
throplasty with custom-made implants concern-
ing antibacterial spacer loosening, 1 (4%) patient
— concerning aseptic spacer loosening associated
with periimplant fracture. All patients had vast
bone defects that were measured in X-rays and CT
scans at the stage of preoperative planning. Bone
defects were classified according to AORI [14].
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Defects of the proximal part of the tibia were di-
agnosed in 15 (62.5%) out of 24 patients, of the
distal part of the femur - in 6 (25%) patients, of
the distal part of the femur and the proximal part
of the tibia — in 3 (12.5%) patients. AORI type
T3 defect was identified in 12 (50%) patients, F3
defect — in 1 (4.17%) patient, F2B defect — in 8
(33.3%) patients.

All patients had 1 to 6 (2 [2; 3.5]) prior knee
surgeries in their medical history (Tab. 1).

Patients’ follow-up period after the surgery
was 5 months to 4.3 years (28 [8; 38] mths.).
Surgery duration was 110 [92.5; 143] minutes,

blood loss — 250 [225; 300] ml, post-operative
bed-days - 7 [5; 10] days.

All patients had knee X-rays in the anteropos-
terior and lateral views before the surgery, im-
mediately after the surgery and in 1, 5, 6 and 12
months in the postoperative period. Evaluation
of range of motions was performed at the preop-
erative stage as well as 3, 6 and 12 months after
the surgical intervention.

At the stage of preoperative planning all pa-
tients underwent knee punction with the follow-
ing bacterial culture test of the punctate taken
3 times at 1-month intervals.

Table 1

Clinical characteristics of patients

ID Age,y.0. | VAS before surgery Defect type Number of prior surgeries Cause of surgery
1 71 8 F3 3 2
2 35 6 T2B 3 1
3 69 4 T3 3 1
4 69 10 T3 2 1
5 65 7 F2B; T2B 3 1
6 72 5 T3 4 1
7 61 8 T2B 2 1
8 67 4 F2B 3 1
9 58 6 F2B 4 1
10 68 6 T3 5 1
11 79 5 T3 5 1
12 67 7 T2B 2 1
13 67 6 T3 2 1
14 76 8 T3 4 1
15 71 7 T2B 2 1
16 77 7 F2B 1 1
17 47 6 T3 6 1
18 75 5 T3 2 1
19 79 6 T3; F2B 2 1
20 70 8 T2B 2 1
21 76 7 T3; F2B 2 1
22 53 6 T3 2 1
23 63 8 F2B 2 1
24 51 7 F2B 2 1
Mean 66.1 6.2 - 2.8 -
1 — loosening of antibacterial knee joint spacer; 2 — aseptic loosening of knee prosthesis associated with periimplant fracture.
24 2022;28(4) TRAUMATOLOGY AND ORTHOPEDICS OF RUSSIA
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Preoperative planning and implant
production

Multislice spiral computed tomography (CT) with
1 mm-thick slices and full-length X-rays of low-
er extremities (Full Leg Full Spine — FLFS) were
taken at the first stage in order to produce cus-
tom-made implants. Then a three-dimensional
computer model of the knee joint was created. It
was followed by the simulation of the bone defect
surface with the use of cut and crop tools that al-
lowed to remove artifacts and hypertrophic scars
visualized as bone structures. Afterwards the 3D
model of the proximal part of the tibia and/or
distal part of the femur of the intact (contralat-
eral) joint was mirrored with its following preci-
sion positioning to the place of the bone defect in
order to replace the latter. Then the Boolean sub-
struction operation was carried out to produce 3D
model of the custom-made implant. Pores were
made on the implant surface for better osteoin-
tegration. The following topologic 3D implant re-
finement was performed using the SIMP method
(Fig. 1). Finally, the implant was 3D printed using
Titanium-Aluminium-Vanadium (Ti6Al4V) alloy
and sterilized.

Surgical technique

Surgical intervention was performed under spi-
nal anesthesia in supine position of a patient.
Knee arthrotomy was carried out over the old
postoperative scar, spacer components were re-
moved, marginal modeling resection and pa-
tella denervation, if necessary, were performed
(Fig. 2). Then the synovial fluid was aspirated and
soft tissue fragments were recovered from 5 differ-
ent parts for the following bacteriological study.

Implant bed modeling for the components of
semiconstrained and fully constrained prosthe-
ses was carried out using standard instruments.
The sizes of femoral and tibial components were
chosen according to CT scans. Bone defects were
replaced by custom-made 3D implant depending
on their localization (proximal part of the tibia or
distal part of the femur) (Fig. 3).

Finally, prosthetic components were implant-
ed using the bone cement (Fig.4). Two doses of
bone cement in combination with thermore-
sistant antibiotics were applied to prevent infec-
tious complications. Then the range of motions
was checked, the joint stability was evaluated,
the wound was sutured layer-by-layer and knee
X-rays in two views were taken (Fig. 5).

Fig. 1. The stage of computer modeling of an individual
implant for the replacement of the distal femur (a) and
proximal tibia (b) bone defect

25 2022;28(4)
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Fig. 2. Defects
of the distal femur
and proximal tibia

Fig. 3. An individual implant made
on a 3D printer

Fig. 4. The implanted
individual endoprosthesis
components

Evaluation of results

All patients completed questionnaire survey be-
fore the surgery and 3, 6 and 12 months after the
surgery. Their results were evaluated according to
VAS, KSS, WOMAC and SF-36 international scales.
In KSS questionnaire the points from 80 to 100 cor-
responded to excellent results, from 70 to 79 - to
good results, from 60 to 69 - to satisfactory results
and under 60 — to unsatisfactory ones. In case of
WOMAC questionnaire 0-14 points meant excellent
results, 15-28 points — good results, 29-38 points —
satisfactory results and more than 38 points — un-
satisfactory results. SF-36 questionnaire evaluated
physical and mental health. The higher was the
score, the better was the quality of life.

Fig. 5. Postoperative X-rays of the right knee in
direct and lateral projections

Postoperative patient management

All patients had antibiotic prophylaxis (before
the surgery, during the surgery and 8 hours
after the end of the surgery) and thrombo-
prophylaxis (anticoagulants) in the postopera-
tive period. Since the 2™ day after the surgery
the patients were allowed to walk with par-
tial weight bearing on the operated knee us-
ing crutches. They were discharged from the
hospital within 4-14 days (7.7£3.5). In case of
pain syndrome, analgesics were administered.
Sutures were removed 18-21 days after the sur-
gery. Walking with full-weight bearing was al-
lowed 6 weeks after the surgery according to
examination results and X-rays.

26 2022;28(4)
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Statistical analysis

Statistical analysis of study results was per-
formed using Statistica 10.0 software (StatSoft,
USA). Descriptive statistics were presented as Me
[25p;75p] (where Me stands for median [25p;75p]
— 25" and 75™ percentiles) and/or relative value
(%). Wilcoxon test was applied to compare the
variables in the dependent groups. The differenc-
es were statistically significant in case of p<0.05.

RESULTS

There were no signs of individual implant loos-
ening in 23 out of 24 (96%) patients in the post-
operative period. One patient had deep peripros-
thetic infection that required revision surgery.
In all cases, precision positioning of prosthetic
components was achieved in accordance with the
parameters of preoperative planning.

Follow-up examination 12 months after the
surgery showed that 9 out of 24 patients (37.5%)

was able to walk without additional support, 10
out of 24 patients (41.7%) — with cane, 4 out of 24
(16.7%) — with crutches, 1 out of 24 (4.2%) — with
walkers. No periprosthetic fractures occurred in-
tra- and postoperatively.

Eleven out of 24 (45.8%) patients had excellent
results according to KSS, 9 (37.5%) patients — good
results, 4 (16.67%) patients — satisfactory results.
Evaluation of the results according to WOMAC
scale showed that 8 out of 24 (33.3%) patients
had excellent results, 13 (54.2%) patients — good
and 3 (12.5%) patients — satisfactory. Statistically
significant pain syndrome decrease was observed
in all patients (p<0.01) that was evident by posi-
tive dynamics according to VAS.

All patients also showed positive dynamics in
both physical and mental health according to the
SF-36 questionnaire (p<0.01) (Tab. 2).

Range of motions in the operated joint in-
creased in all patients in comparison with preop-
erative values (p<0.05) (Tab. 3).

Table 2
Patient survey results in 12 months, Me [25p; 75p]
Scale Before surgery After surgery p
VAS 6.0 [5.5; 70] 1.0[0; 2] 0.01
KSS 40 [34; 42] 84 [79; 88] 0.01
WOMAC 50.5 [46.5; 56.5] 17.5 [13; 25] 0.01
Physical health 31[19; 43] 77[67; 82] 0.01
SF36 Mental health 43 [34; 50 91[87; 93] 0.01
Table 3

Change of knee joint function values after revision arthroplasty with individual implants,

Me [25p; 75p]

Follow-up period, months
Parameter
0 3 6 12
Range of motions in the knee joint, deg 15[13; 20] 75 [70; 80]* 85[70; 95]* 90 [85; 95]*
Flexion angle, deg 20 [15; 25] 75[70; 80]* 85[70; 95]* 90 [85; 95]*
Extension angle, deg 51[3; 5]** 0[0; O* 0[o; 01* 0 [0; 0]*

* — statistical significance of differences comparing to preoperative values (p<0.05);

** — extension deficit in the knee joint
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DISCUSSION

Custom-made implants for treating patients with
vast bone defects are used more and more often
in surgical practice nowadays [15]. However, as
a rule, the choice of method is determined by
surgeon’s preferences and availability of each of
technologies at a certain health care facility [16].
Lower extremity amputation is one of the treat-
ment options if there is no possibility to replace
the bone defect using standard implants [17].

G. Burastero et al. reported clinical and bio-
mechanical results of treating patients with bone
defects of the femur and the tibia using custom-
made porous metaphyseal cones. Good and ex-
cellent results according to KSS were obtained
in all patients, that corresponds to our findings.
Authors also showed that custom-made implants
provided more even load distribution upon the
bone in comparison with standard cement or ce-
mentless prosthesis stems [4].

M.W. Tetreault et al. presented the data on
survivability of 202 (134 tibial, 68 femoral) po-
rous custom-made titanium metaphyseal cones
in 139 patients. All patients had AORI types 2B
and 3 metaphyseal defects of the femur and the
tibia. Authors reported good clinical and radio-
logical outcomes. Patients’ mean score accord-
ing to KSS significantly increased from 50 (range
0-94) to 87 (range 72-94) points (p<0.001), and
that corresponds to our study findings [18].
Evaluating postoperative results, PJI was noticed
in 3 patients, one patient had periprosthetic
fracture, and one — aseptic loosening of the tibial
prosthetic component. Only one patient in our
study developed complication (P]JI). In our opin-
ion, possible causes of that were three surgeries
in his previous medical history (two of them - an-
tibacterial spacer implantation concerning PJI),
comorbidities (type II diabetes mellitus, rheuma-
toid arthritis, postphlebitic syndrome), muscular
hypo- and atrophy, multiple hypertrophic scars
at the surgical site.

A.A. Chernyi et al. present results of surgical
treatment of 26 patients with 30 custom-made
implants (12 femoral and 18 tibial) used during
revision knee arthroplasty. Similar to our study,

the authors reported no technical difficulties in
positioning and implantation of custom-made
titanium cones [17].

E.A. Remily et al. reported that 51 (98.1%) out
of 52 implants had no radiological signs of pros-
thetic component loosening. Mean KSS scores
were statistically significantly (p<0.001) higher
comparing to preoperative ones (52.0 before the
surgery; 80.4 after the surgery) [19]. Our study
also revealed positive dynamics and increase of
KSS scores in the postoperative period in com-
parison with preoperative values.

G. Piovan et al. presented in their study the
results of using custom-made metaphyseal tibial
cone with holes on its anterior surface that had
allowed the surgeon to achieve precision fixa-
tion of the tibial tuberosity with screws when
performing osteotomy during TKA [20]. However,
patients in our study had no indications for
such surgery. We suppose that this way of using
custom-made implants can become further ten-
dency towards 3D modelling of prosthetic com-
ponents of the knee.

Limitations

This study has limitations due to a small sample.
We consider it promising to study long-term re-
sults of surgical treatment of patients with vast
bone defects (AORI types 2B and 3) of the proxi-
mal part of the tibia and/or distal part of the fe-
mur with the use of custom-made implants for
revision knee arthroplasty and to perform the
comparative analysis of these results in compari-
son with officinal implants.

CONCLUSION

All patients had significant improvement in
SF-36, KSS, WOMAC and VAS scores in the post-
operative period. X-rays of 23 out of 24 patients
showed no prosthetic components’ loosening.
The implants precisely matched the bone defects
in all patients. Using custom-made implants pro-
duced by the means of additive technologies ena-
bles to preserve the lower extremity and its static
and dynamic function in case of revision knee
arthroplasty concerning vast bone tissue defects.
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