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The major method of malignant bone tumors treatment is surgery. The most important task of an orthopedic surgeon is to pre-
serve an adjacent joint. Currently, there are a large number of various reconstructive surgeries, including structural bone allograft,
allocomposite and modular endoprosthetics replacement.

The aim: to analyze the results of surgical treatment for proximal tibia malignant tumors using modular endoprosthesis.

Materials and methods. The results of proximal tibia (PT) modular endoprosthetic replacement in 48 patients with PT tumor lesions
were evaluated. The patients were divided into two groups: | (n = 36) — tumor resection and primary modular endoprosthesis,
Il (n = 12) — revision modular endoprosthetic replacement due to complications. Complications were divided into oncological,
mechanical and non-mechanical. The functional outcomes were measured using the MSTS and TESS scores.

Results. During the treatment, 10 (21.2 %) patients underwent myofascioplastic amputation at the middle third of the thigh: due
to periprosthetic infection — 8 people and tumor recurrence — 2.

It was found that the patients got back to regular way of life on average in 2.0-2.5 months. Functional results on the MSTS score
were 73 = 12 %, on the TESS score — 74 + 16 %, which corresponds to good functional results. Among the patients, who
underwent limb salvage surgery, no tumor recurrence was detected during a follow-up period from 6 months up to 11 years.

Conclusions. The choice of surgical treatment depends on the size of tumor, its location, pathohistomorphological picture,
age, presence of pathological fractures, vascular and nerve tumor invasion. The use of modern designs of PT modular tumor
endoprostheses and perfect surgeries makes it possible to minimize complications.

MoayAbHe eHAONPOTE3YBAHHA NPOKCMMAABHOTO BiAAIAY BEAMKOrOMIAKOBOI KiCTKM
B NaLi€HTIB i3 NyXAMHHUM YpaXKeHHAM

0. €. Bupsa, I. 0. Ckopuk, B. A. ToBaXHAAHCbKa

OCHOBHMIN MeTOZ, NiKyBaHHS 3NOSIKICHAX MYXIWH KICTOK — XipypriyHe BTpy4aHHs. HalBaxnuBile 3aBaaHHs opToneaa nonsrae
y 36epexeHHi cyrnoba. HuHi € Benuka KinbkicTb pi3HOMaHITHUX PEKOHCTPYKTUBHUX OnepaLiid, BKIYakoun CTPYKTYPHY KICTKOBY
arnonmnacTuky, anokoMmo3nTHe Ta MOAYbHE eHAONPOTE3YBaAHHS.

MeTa po6oTn — npoaHaniaysaTu pesynsTraTi XipypriYHOro fikyBaHHS 3NOSIKICHIX MyXiMH NPOKCUMarbHOTO BiAAiny BENUKOromin-
koBoi KicTku (MBBK) i3 BUKOpUCTaHHAM MOAYNBHOTO eHA0NPOTE3YBAHHSI.

Marepianu Ta meToau. 34iliCHNM OLiHIOBaHHS pe3ynbTaTiB MogynbHOro eHaonpoTedyBaHHs NBBK 48 nauieHTiB i3 nyxnuHHMu
ypaxeHHaMU. XBopux noginunu Ha agi rpynu: | (n = 36) — nepBrHHe MoayNbHe eHA0NPOTE3yBaHHS MICAS BUAANEHHS MyXIMHN,
II(n = 12) —pes.isiiiHe MOaYIbHE eHAONPOTE3YBaHHS 3 NPVUBOAY YCKIaAHeHb. PO3PIi3HAMN OHKOMOTIYHI, MEXaHIYHi Ta HeMeXaHiyHi
ycKnaaHeHHs. PyHKLioHanbHMI pesynsTar OLiHiBany 3a gonomoroto wkan MSTS i TESS.

Pesynitatu. MNig yac nikyBaHHs 10 (21,2 %) nauieHTam 3aiicHMM MiodacLionnacTuyHy amnyTaLlito Ha piBHI CepeaHbOI TPETUHN
CcTerHa: 8 XBopum 4Yepes nepunpoTesHy iHdekwito, 2 ocobam y 3B'A3Ky i3 peLanBoM NyxHU.

BcraHosunu, Wwo B cepeaHbomy 3a 2,0-2,5 micaus nauieHT noBepTanvcst 40 HOPMarbHOrO XUTTS. OyHKUiOHanbHi pesynsrati
3a wkanoto MSTS craHoBunn 73 + 12 %, 3a wkanot TESS — 74 + 16 %, i Le BignoBigae XopownM yHKLiOHaNbHUM pe-
3ynbratam. Y nauieHTiB, kMM BUKOHANM opraHo3bepiranbHy onepawito, NPOTAroM Nepiogy CnocTepexeHHs Big 6 micauis go 11
POKiB PELWAMBY NYXIIMHW He fiarHocTyBarnm.

BucHoBkuM. Bubip xipypriyHoro nikyBaHHs 3anexuTb Bif po3Mipy NyXnuHK, nokanisavii, natoricToMopdonoriyHoi KapTuHu, Biky,
HasIBHOCTI NATONOriYHUX NepenomiB, iHBasii CyauH, HepaiB. BukopnucTaHHs CyqacHUX KOHCTPYKLIN MogyrbHuX eHgonpoTesis NBBK
i MOCKOHanMX onepaTuBHUX YTPYYaHb Jae MOXIMBICTb MiHIMI3yBaTH KiNbKiCTb YCKNaaHEHb.

MoayAbHOE 3HAONpOTE3UPOBaHKE 60AbLLIEOEPLIOBOI KOCTH Y NALUEHTOB
C OMyXOAEBbIMU NOPaXXEHUAMM
0. E. BuipBa, U. A. Ckopuk, B. A. ToBaxHAHCKas

OCHOBHO1 METOZ, NEYeHMs 3MoKaYeCTBEHHbIX OMyXOrern KOCTEN — XMPYPruyeckoe BMELLATENbCTBO. BaxHewLwen 3agaven opTo-
neaa sIBMSIETCS CoOXpaHeHne CycTaea. B HacTosilee BpeMsi CyLLeCTBYET GOMbLUIOe KONMYECTBO PasnUYHbIX PEKOHCTPYKTUBHBIX
onepavui, BKIioYasi CTPYKTYPHYHO KOCTHYIO annonnacTuky, annokoMno3UTHOE U MOAYbHOe 3HAONPOTE3MPOBaHME.

3anopoxckuii MeguumMHekui xypHan. Tom 23, Ne 2(125), mapt — anpenb 2021 .


https://orcid.org/0000-0003-0597-4472
https://orcid.org/0000-0002-4340-9186
https://orcid.org/0000-0002-4340-9186
mailto:dr.olegvyrva%40gmail.com?subject=

Original research

Llenb pa6oTbl —npoaHan1anpoBaTh pesynsTaThbl XMPYPruyeckoro NeYeHms 3r1oka4eCcTBEHHbIX OMyXOmnel NPOKCUMarbHoro oTaena
6onbLuebepuosoit kocTh (MOBK) ¢ ncnonb3oBaHeM MOLYNBHOTO SHAOMPOTE3NPOBAHUS.

Marepuanbi u metogbl. [poBeaeHa oLeHka pesynsTaTos MogyrbHOro aHaonpoTeavpoBanus MOBK 48 nauyeHToB ¢ onyxonesbiMu
nopaxeHusimu. MNauyeHToB nogenunu Ha gge rpynnsli: | (n = 36) —nepeuYHOE MOAYNbHOE SHLONPOTE3VNPOBaHIE NOCHe yAaneHUs
onyxonu, Il (n = 12) — peBW3NOHHOE MOAYNBHOE 3HAONPOTE3MPOBAHIE MO NOBOAY OCNOXHEHWA. OCMNOXHEHUS pa3aensnm Ha
OHKOMOrMYeckue, MexaHn4eckne N HemexaHudeckne. PyHKUMOHambHLIN pesynsTaT oLeH1Banm ¢ noMoLLbio wkan MSTS n TESS.

Pesynerartbl. Bo Bpems neveHus 10 (21,2 %) naumeHTam npoBeaeHa MuodacLonnactuyHas amnyTaums Ha YpoBHe CpeaHeit
TpeTn 6eapa: 8 obcrnenoBaHHbIM B CBSA3W C NEPUNPOTE3HON MHEKLMEN, 2 BOMbHBIM B CBA3M C PELIMANBOM OMYXOmN.

YcTaHOBMEHO, YTO B cpeHem Yepes 2,0-2,5 MecsiLia naLmMeHTbl BO3BpaLLanmch K HOpManbHOM Xu3HW. QyHKLMOHaTbHbIE Pe3yrb-
Tatbl no wkane MSTS coctaeunn 73 + 12 %, no wkane TESS —74 + 16 %, 4TO COOTBETCTBYET XOPOLLNM PYHKLIMOHANBHBIM
pesyneratam. Cpeam nalMeHTOoB, NepeHeciLX opraHocheperatoLLyto onepaLiyio, B Te4eHre nepuopa HabnoaeHus ot 6 mecsues
[0 11 net peunansbl Onyxonu He OOHapyXeHbl.

BbiBogpbl. Bbl60p XUPYPru4ecKoro nevYeHns 3aBuCcuT OT paaMmepa onyxoru, ee nokanusauuu, I'IaTOFI/ICTOMOp(*)OJ'IOFI/I‘-IeCKOIZ KapTUHbI,
BO3pacTa, Hanu4ma naTonorM4ecknx neperioMmoBs, MHBasu B COCyAbl U HEPBLI. Mcnonb3oBaHue COBpPeMeHHbIX KOHCprKLlVII;I Moaynb-
HbIX 3HO0MNPOTE30B MOBK n COBEpLUEHHbIX OnepaTuBHbLIX BMELLATENbCTB NO3BONAET MUHUMU3NPOBATL KONUYECTBO OCTOXHEHNN.

Nowadays, major method of malignant bone tumors treat-
ment is surgery, and the most important task of a surgeon,
in addition to removing the tumor, is to preserve the adjacent
joint. Volume of surgery at this pathology depends on size of
pathological focus and cortical layer integrity of the affected
bone. This involves usage of various techniques — from
partial resection to massive periarticular reconstructive
surgery. Partial resection is an affordable method of surgery,
butitis very difficult to completely remove a tumor using this
method, even with modern tools. Therefore, there is a risk of
tumor local recurrence. Thus, it is recommended to perform
extensive resection or resection “en block”, especially in
case of local tumor recurrence, pathological fracture with
aggressive course of malignant tumor. This method allows
a tumor removal within healthy tissue, so that the tumor
itself is not damaged and its cell dissemination does not
occur, so the risk of recurrence is close to zero. However,
after resection of the tumor, there is a large enough defect
that requires immediate replacement. Currently, there are
a large number of various reconstructive limb-salvage
surgeries, including structural bone allograft, allocomposite
and modular endoprosthetic replacement etc.

The proximal tibia (PT) is one of the most common sites
for primary malignant bone tumors [1,3]. In this segment of
skeleton, we observed up to 15 % of all osteosarcomas,
11 % of Ewing’s sarcomas and 6 % of chondrosarcomas
[5,6,11,15,27]. By the end of 1970s, above-knee amputation
was the standard treatment procedure for PT malignant tu-
mors [7,10,14-16]. Today, thanks to advances in radiological
diagnostics, immunohistochemical studies, radical changes
in general principles of treatment for primary malignant bone
neoplasms, complex chemotherapy and improvement of
surgeries it has changed. For example, technical moder-
nization of endoprosthesis structures, organ-preserving
surgery has become a standard method of treatment
[1,2,5,6,8,9,11,15,16,27,28]. PT modular tumor endopros-
thetic replacement is difficult to perform due to changeability
of anatomical structure — there is a risk of injury of tibial
nerve and popliteal vessels. Moreover, together with a com-
plex surgical performance, there are problems with closing
the defect with soft tissues [2-7,9,11-13,15]. For these
reasons, the reconstruction of PT after tumor removal is
associated with a large number of complications compared
to other parts of the skeleton —from40to 70 % according
to different authors [3,4,7,8,10,13,14,16,21,22,24-28].
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These include infections, structural disorders, aseptic
instability, local recurrence, and a number of soft tissue
lesions [3,8,11,17-26]. To further standardize complications,
E. R. Henderson et al. [8] proposed a classification that
was adopted in 2014 by the International Society of Limb
Salvage (ISOLS). According to it, complications related to
soft tissue incontinence are classified as type 1, aseptic
instability — type 2, endoprosthesis fracture and peripros-
thetic fractures — type 3, infection complication — type 4
and local recurrences - type 5.

Aim
To analyze the results of surgical treatment for proximal tibia
malignant tumors using modular endoprosthesis.

Materials and methods

We evaluated results of surgeries (PT modular endopros-
thesis) performed at Bone Tumor Department, Sytenko
Institute of Spine and Joint Pathology, in 48 patients that
had tumor lesions of PT. Patients’ age ranged from 12 to
74 years old, among them, there were 20 men (41.7 %)
and 28 women (58.3 %). Division by nosological groups
is given in Table 1.

Patients were divided into two groups: | (36 people) —
primary modular endoprosthesis after tumor removal, Il (12
patients) — revision modular surgery for consequences of
tumor endoprosthesis (patients with complications who
underwent primary surgery in other hospitals).

During the surgery, we used modular endoprosthe-
sis of different systems: Global Modular Reconstruction
System (GMRS, Stryker, USA), Modular Universal Tumor
and Revision System (MUTARS, Germany), System of
Individual Modular Endoprostheses of Bones and Joints
(SIMEX, Ukraine).

Complications that occurred after modular endo-
prosthesis were divided into oncological, mechanical and
non-mechanical (Hendeson classification [8]). According
to this classification, there were 5 types of complications:

| —associated with soft tissue failure (rupture of knee
ligament, wound dehiscence and other defects of soft
tissues);

Il — aseptic instability;

Il - structural disorders and periprosthetic fractures;
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Fig. 1. X-ray images (a) and CT (b) of the PT, patient M., 49 years old.

Table 1. Division of patients by nosological groups

Nosology Group of patients
| (primary modular ]
endoprosthesis) (revision surgery)
Chondroblastoma (n = 7) 5 2
Desmoplastic fioroma (n = 1) 1 -
Histiocytoma (undifferentiated pleomorphic 4

sarcoma) (n = 6)

Giant cell tumor (n = 18) 16 2
Lymphoma (n = 1) 1 -
Osteosarcoma (n = 12) 7

Synovial sarcoma (n = 1) - 1
Metastases (n = 2) 2 -
Overall (n = 48) 36 12

Table 2. Division of complications by type

Type of complication | Group of patients Total
|

Il

1l

1\,

\Y
Overall

1(2.78 %) 2(16.6 %)
1(2.78 %) 0

3(6.25 %)
1(2.08 %)

0 0 0
9(25 %)
2(5.55 %) 0

3(25 %) 1225 %)

2(4.17 %)
18 (37.5 %)

13(36.1 %) 5(41.6 %)

244

ISSN 2306-4145  http://zmj.zsmu.edu.ua

IV —infection;

V —local tumor recurrence (Table 2).

During the treatment, 10 (21.2 %) patients under-
went a myofascioplastic amputation at the middle third of
the thigh: due to periprosthetic infection — 8 people and
tumor recurrence — 2.

Results were evaluated by modern bioethical require-
ments of the Sytenko Institute of Spine and Joint Pathology
National Academy of Medical Sciences of Ukraine (protocol
No. 174 29.01.2018, No. 201 02.03.2020).

The functional outcome was evaluated using the MSTS
and TESS scores. The MSTS score [8] allows evaluating
functional condition of a patient by a doctor after compre-
hensive treatment of the bone tumor. The TESS score [7]
was developed to assess functional state of patient at home
and it is more subjective in terms of patients’ feelings. The
results of both scores were evaluated as a percentage by

the following gradations: excellent result — from 75 % to
100 %, good —from70 %to74 %, average —from60 %
to 69 %, satisfactory —from 50 % to 59 %, unsatisfacto-
ry —less 50 %.

The data were statistically processed using the Micro-
soft Excel licensed software package. We used the methods
of variational and alternative analyzes. For the data we used
Mann-Whitney U test and Student criterion.

Results

As an analysis result, it was found that the patients got
back to regular way of life on average in 2.0-2.5 months.
Functional results on the MSTS score were 73 = 12 %,
on the TESS score —74 + 16 %, which corresponded to
good functional results. Among the patients, who underwent
limb-salvage surgery, no tumor recurrence was detected
during a follow-up period from 6 months up to 11 years.

In our clinic, we use this kind of surgical treatment for
PT tumors (Il stage) because this method yields successful
results. It helps to achieve full function of the knee joint in
the shortest possible time.

Acase report: a 49-year-old female patient M. applied to
the Sytenko Institute of Spine and Joint Pathology National
Academy of Medical Sciences of Ukraine with severe pain
under left knee. She had a history of slight pain for about
2 years. In the home area, she received treatment for
left-sided gonarthrosis (anti-inflammatory therapy, chon-
droprotectors etc.) with no stable positive effect.

On November 14, 2019, she was injured following a
fall, when a pathological fracture of PT was detected. After
a comprehensive examination at the clinic, the patient was
diagnosed with chondroblastoma of the left PT, stage Il
according to the Enneking classification. The pathological
fracture of the left PT is presented in Fig. 1. A surgery was
performed: removal of PT tumor “en block” (segmental re-
section), replacement of the post-resection PT defect with
modular endoprosthesis (Fig. 2). During the surgery, we
performed a reattachment of the musculofascial complex to
an attachment tube (Fig. 3, a). The next surgery step was a
reattachment of the left knee extensor apparatus (Fig. 3, b)
and fixation of the patella ligament to the attachment tube
(Fig. 3, c). The next step was a suture fixation the knee joint
capsule (Fig. 3, d).

3anopoxckuii MeguumMHekui xypHan. Tom 23, Ne 2(125), mapt — anpenb 2021 .
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Fig. 2. Intraoperative pictures:
reattachment of the knee joint
extensor apparatus and soft
tissues. Patient M., 49 years old:
a) reattachment of

the musculofascial complex to
the PT modular endoprosthesis;
b) reattachment of the left knee
extensor apparatus;

c) suture fixation of the knee joint
capsule to the attachment tube;
d) wound after the restoration of
soft tissue defect of the PT.

Fig. 3. X-ray images of the PT,
patient M., 49 years old, after
the surgery (a) and PT tumor
specimen (b).

Fig. 4. Figures of the knee function,
the 9th day after PT modular
endoprosthetic replacement,
patient M, 49 years old.
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Fig. 5. X-ray images with knee ligament detachment after primary endoprosthetic replacement
using the GMRS system (Stryker, USA).

IeBbIA

Fig. 6. X-ray images: aseptic instability of the tibial stem endoprosthesis.

9 days after the surgery, the patient was able to walk
without support (Fig. 4). The full range motion was achieved
in 4 weeks after the surgery. Two months after the surgery,
the patient returned to daily life activities.

A revision surgery was performed in 18 (38.5 %)
cases during a period from 3 weeks to 13 years after PT
modular endoprosthesis implantation due to complica-
tions. Moreover, in 12 cases (25 %), we had to perform
an originally implanted endoprosthesis removal with a
metal-cement spacer replacement of the bone and joint

defect:ingroup | =9 (25 %), ingroup Il -3 (25 %). Two
(4.17 %) myofascioplastic amputations were performed
for tumor recurrence.

Complications associated with soft tissue failure. Type
| complications were registered in 3 (6.25 %) patients: in
group | —1(2.78 % of all group complications), 6 months
after the PT modular endoprosthetic replacement, in group
Il -2 (16.6 %), in 2 weeks and 1 year, respectively. In
all the observations, the endoprosthesis was preserved.
Among the complications, we observed 3 cases of knee
ligament detachment (Fig. ). In our opinion, this happened
due to an orthopedic regime violation by a patient.

The surgery involved fixing knee ligament to proximal
module of the tibial endoprosthesis. Knee ligament fixation
was performed using the attachment tube (manufactured
by Implantcast, Germany) or a nylon tape (manufactured
by Ethicone, J&J) with a duplication of the knee ligament
from the knee joint capsule.

One patient in group Il showed formation of a stable
extensor contracture of the knee joint. We consider a soft
tissue fibrotization as a cause of it. After all, each surgery is a
significant injury to a segment or limb, and given a presence
of infection in this area in a past history, the formation of
massive scars in such a case is inevitable.

Aseptic instability of the endoprosthesis (type Il com-
plications) according to our data was detected in only 1
patient (2.78 %) 6 years after the primary PT modular
endoprosthetic replacement. The patient was initially fitted
with cementless ceramic-coated endoprosthesis stem. An
interesting fact was a usage in the tibial component design
of extramedullary plate with a ceramic coating, which was
firmly fused with tibia and soft tissues around it. As a result
of the limb functional activity after the surgery, the metal
plate could not withstand load, which led to extramedullary
fracture and aseptic instability of the tibia endoprosthesis
(Fig. 6). In this case, a revision surgery was performed,
the endoprosthetic tibial component was replaced without
removing the attachment tube. The knee extensor appara-
tus and knee joint capsule were fixed to it during surgery.
Performed manipulations made possible a full weight
bearing and active knee range of motion at the shortest
time (on the 3" day) after the surgery.

Mechanical complications, such as periprosthetic frac-
tures, fractures of the endoprosthesis components (type IlI)
were not observed in our study.

Type IV complications — periprosthetic infection was
detected in 12 patients out of 48, ie 25 % of all complica-
tions. The terms of its development ranged from 12 days
to 4 years. In group |, 9 (25 %) cases were registered, in
groupll =3(25 %). Inallthe patients, during the first stage
of revision surgery, we removed the implant and performed
radical surgical treatment of wound with an excision of
pathologically altered tissues, active “pulse lavage” wound
debridement and implantation of a metal-cement spacer
VancoGenx (manufactured by Tecres, Italy), loaded with two
antibiotics — Vankomicin and Gentamicin. In 6-8 months
after the revision surgery, during the second stage, we
performed revision PT modular endoprosthetic replacement.
All cases during postoperative period were accompanied by
prolonged extensor contracture of the knee joint.

Eight patients underwent the myofascioplastic amputa-
tion at the middle third of the thigh due to severe generalized
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infection with complex defects of soft tissues which could
not be treated with the limb salvage procedures.

Type V complications. Local tumor recurrence was
detected in2 (5.55 % of all complications) patients of group
I: 6 months after surgery in patients with low-grade chon-
drosarcoma of the proximal tibia; 3 years after the surgery
in patient with osteosarcoma of the proximal tibia. Both
patients underwent the myofascioplastic amputation at
the middle third of the thigh.

Discussion

Currently, in our opinion, only type of surgery during malig-
nant PT tumor is “en block” tumor resection. However, after
such surgical procedure, an onco-orthopedist must solve
a problem of a large volume defect replacement. Today,
structural allografts, modular and allocomposite endopros-
theses are used for this purpose. Each of these methods
has certain advantages and disadvantages. Complications
include non-oncological ones such as infections, allograft
resorption, soft tissue failure, and so on. In our experience,
in case of massive defects formed after tumor removal,
the most effective method of surgery is modular endopros-
thetic replacement, which allows to perform ablastic tumor
removal and in the shortest possible time to activate patients
for their limb function restoration [2,4,9,11,20].

An experimental study (laboratory rats) was con-
ducted on the basis of Sytenko Institute of Spine and Joint
Pathology. We proved expediency of using polyethylene
terephthalate for fixation of soft tissues, as only this material
use allows preserving anatomical structures as much as
possible. In addition, in case of extensor apparatus fixation
of the knee joint, only in polyethylene terephthalate use,
tendon-like tissue is formed in the area of knee ligament
attachment [3,11,13,17-20].

Modular tumor endoprosthesis is a system without abi-
lity to self-regulate with limited using. No matter how perfect
the implanted structure is, it will always be a foreign body
for human organism, which it will try to separate (forming
a dense connective tissue capsule) or reject, in case of
an immunoconflict reaction. Therefore, it is very difficult to
single out one main reason that could lead to the develop-
ment of a certain complication. It is only possible to name
the factors of conflict between the implant and patient’s body
that caused the development of complications.

Failure of the knee joint extensor apparatus, according
to the literature, is observed in about 5.8-12.0 % of cases of
all complications in the PT area [3,7,8,15,16,22—24]. Based
on the results of our study, they were detected in 6.25 % of
all surgical procedures and were caused by a sharp flexion
of the knee joint with a simultaneous load on the limb.

Modular endoprosthesis tibial stem aseptic instability
was observed in 1 case, which amounted to 2.08 % of com-
plications among all surgical interventions. Mavrogenis A. F.
et al. [13] reported aseptic instability in approximately 6 %
of cases with PT modular endoprostheses. Under conditions
of this complication, there is a pain syndrome in the lower
limb, the only method of treatment is revision surgery with
the replacement of endoprosthesis. This volume of surgery
is standard in the case of aseptic instability.

Mechanical complications were not detected in our
study in any of systems of tumor endoprostheses. Although
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according to published data, they occur quite often — from
2 % to 12 % [3,7,8,15,16,23]. The loads that happen at
friction node of the knee endoprosthesis are usually 20-40
times higher than that at a healthy knee joint, depending on
a hinge design. Any breakage in this part of the endopros-
thesis requires revision surgery.

Periprosthetic infection is the most common compli-
cation, which, according to various authors, happens from
11 %to36 %[3,7,8,15,16,23,27,28]. Among our patients,
infectious complications were detected in 12 people
(25.5 %). In the standards of the PT reconstruction during
deficiency of soft tissues, it is recommended to initially use
the gastrocnemius muscle flap to cover the endoprosthesis,
as a protection against possible skin injury and to reduce
a risk of trophic disorders in this area. However, we did not
find any association with infection progression depending
on the use of the muscle flap. It should be noted that infec-
tious complications in both groups were almost the same
share — about 25 %.

Acute and chronic infectious processes cause different
approaches to treatment. Acute infectious complications in-
cluded suppurations that developed during the first 3 weeks
after primary surgery, chronic ones included deeper and
destructive inflammatory processes that were diagnosed
after this period.

In the case of an acute infectious complication, such
treatment methods as open debridement, wound lavage,
long-term washing of the joint cavity with antiseptics,
massive antibacterial therapy, VAC therapy, etc. can be
used. Some authors even recommend one-stage revision
endoprosthetic replacement, although positive results, ac-
cording to various sources, are observed only in 27-30 %
of patients [3,7,15,16,23]. In case of purulent complications
treatment that developed in the late period, these methods
did not lead to positive results, so optimal combination of
antimicrobial therapy, radical surgical treatment of infection
lesions with mandatory removal of implants and bone
cement, implantation of temporary metal-cement spacers
combined with adequate drainage and detoxification therapy
is needed [3,7,8,15,16,22-24].

In our study, the surgeries were performed, which
provided a comprehensive approach to treatment of infec-
tion, taking into account modern technologies. However,
the number of cases that were accompanied by a long-term
infectious process and ended in amputation, was quite
large — 8 patients.

Local tumor recurrence was detected in 2 patients
(5.55 % of all complications and 4.25 % of all cases),
which was due to the primary type of tumor, late treatment of
patient in a specialized hospital and difficult clinical situation.
All the patients underwent amputation of the affected limb
with subsequent prosthetics. In such cases, there was a very
high risk of tumor recurrence after revision surgery, so it was
considered inappropriate. According to modern treatment
standards and designs of new exoprostheses, amputation
at the thigh level is the method of choice.

Conclusions

1. Treatment of primary malignant PT tumors is a com-
plex problem, the study of which must not stop today. The
choice of surgical treatment depends on the tumor volume,
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tumor site, pathohistomorphological picture, patient’s age,
presence of pathological fractures, vascular and nerve
tumor invasion. The use of modern designs of PT modular
tumor endoprostheses and perfect surgeries makes it pos-
sible to minimize mechanical complications.

2. Clinical analysis of treatment results among 48 pa-
tients with malignant PT tumors shows that resection “en
block” allowed to avoid oncological complications during
the follow-up period from 6 months up to 14 years. The use
of modular endoprostheses, reinsertion of soft tissues on
body of endoprosthesis and knee extensor apparatus reat-
tachment after tumor removal, as well as early activation of a
patient contributed to a good functional result on the MSTS
score 73 £ 12 % and onthe TESS score =74 + 16 %.

3. The most complex and common complication was
early and late periprosthetic infection.

4. Adequate fixation of the knee joint extensor appara-
tus gave patients the opportunity to obtain a good functional
result on the MSTS score 72 + 12 % and on the TESS
score —74 + 16 % of cases.

5. Despite the number of complications and complexity
of surgery in patients with malignant PT tumors, the method
of replacing post-resection defects with modular endopros-
theses is justified, as it allows to obtain 61.8 % of positive
results, as evidenced by the clinical study.
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