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Abstract

Introduction: The functional outcome in patients after limb salvage surgery, and in particular reconstructions with modular tumor
endoprostheses, has been the subject of many international series, but only a few publications mention the functionality in a Bulgarian
patient group.

Aim: The aim of the present study was to analyze the functional outcome in a Bulgarian group of patients with malignant bone tumors
that underwent resection and reconstruction with modular tumor endoprostheses.

Materials and methods: Our series consists of 14 patients with malignant bone tumors who underwent limb salvage surgery and re-
construction with modular tumor endoprostheses between February 2012 and January 2021. Staging was done using the AJCC staging
system for bone sarcoma. The MSTS score system was used to evaluate the functional results.

Results: The mean follow-up time was 38.5 months (range, 8 to 96). The mean MSTS score for our series was 70%. Distant metastases
were found in 4 (28%) patients. Local recurrence occurred in 3 (21%) patients. The most severe late complication was a mechanical
failure of the expanding mechanism in 1 patient.

Conclusions: Reconstruction with modular tumor endoprostheses offer superb functionality and improved life quality in patients with
primary malignant bone tumors.
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INTRODUCTION

Primary malignantbone tumors (PMBT) account for 0.2% of
all malignancies in adults and 3-6% in pediatric patients.[-*!
Osteosarcoma and Ewing’s sarcoma are the most common
entities in children and teenagers, while chondrosarcoma
is the most common bone tumor in adult patients.’! The
treatment of PMBT is challenging and requires a multidis-

ciplinary approach. Surgery is the method of choice for local
control of the disease and is usually done after neoadjuvant
chemo- and radiotherapy. The main goal of the surgeon is
to achieve a wide resection of the tumor, which is done by
ablative procedures or limb sparing surgery.

In the present day, more than 85% of patients with
PMBT can undergo some form of limb salvage surgery.”!
Bone defects after resection are large and range from 15
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to 20 cm.”) In pediatric patients, the resection specimen
usually contains a growth plate, which leads to limb length
discrepancy at skeletal maturity. Modular tumor endo-
prostheses have become one of the most used methods
of reconstruction in limb salvage surgery because of the
excellent intraoperative flexibility and the ability for early
rehabilitation and weight bearing. The problem with the
developing limb length discrepancy after limb sparing
surgeries in pediatric patients can be solved with the im-
plementation of expandable tumor endoprostheses, which
offer a non-invasive regular elongation of the affected
limb. In Bulgaria, very little research has been conducted
on the functional outcomes of patients who have under-
gone this type of reconstruction.

AIM

The aim of our study was to analyze the functional outcome
in a Bulgarian group of patients with PMBT who under-
went limb salvage surgery and reconstruction with modu-
lar tumor endoprostheses.

MATERIALS AND METHODS

This study was conducted at Prof. Boycho Boychev Uni-
versity Orthopedic Hospital, in the Department of Or-
thopedics and Traumatology of the Medical University of
Sofia. Our series consists of 14 patients with PMBT who
underwent limb salvage surgery and reconstruction with
modular tumor endoprostheses in the mentioned insti-
tution between February 2012 and January 2021. The di-
agnosis was Ewing’s sarcoma in 7 patients, osteosarcoma
in 4 patients, malignant giant cell tumor of the bone in 1
patient, mesenchymal chondrosarcoma in 1 patient, and
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malignant chondroblastoma in 1 patient. Our series con-
sists of 10 males and 4 females, with a mean age of 20.5
years (range 13 to 71 years). Localizations of the prima-
ry tumor include the humerus, tibia, and femur, the most
common being the distal femur.l'! MRT, CT, and/or PET/
CT were conducted in all cases for the diagnosis, staging,
preoperative planning, and follow up.

For staging, we used the AJCC staging system for bone
sarcoma, which is based on 4 key aspects of the tumor: T
- size of the tumor, N - lymph node involvement, M - dis-
tant metastases, and G - histological grade of the tumor.[®!
There are 4 different stages with additional substages. All
14 patients underwent neoadjuvant chemotherapy after
which they were restaged and evaluated for surgical treat-
ment. The patients diagnosed with Ewing’s sarcoma were
treated with the EURO EWING 2012 protocol.’) As for
the patients with osteosarcoma, depending on the stage
of the tumor, a combination of methotrexate, cisplatin,
doxorubicin, and ifosfamide were used.!! For the recon-
struction, we used modular tumor endoprostheses type
MUTARS and MUTARS Xpand (WITTENSTEIN intens
GmbH, Igersheim, Germany). A total of 8 distal femur re-
constructions were conducted, making it the most com-
mon localization. One of our patients received a total hu-
meral mega-endoprosthesis, after resection (Fig. 1). In 2 of
our cases, the reconstruction was done with a femoral me-
ga-endoprosthesis after a total femur resection (Fig. 2C).
Expandable tumor endoprostheses were implemented in
5 of our patients. Adjuvant chemotherapy was done in all
patients after surgery.

For functional assessment of the patients after surgery
we used the MSTS score system for upper and lower ex-
tremity.'%) MSTS score is composed of 6 criteria, the first
three being pain, emotional acceptance, and functional-
ity. Walking ability, the need for walking aid, and gait are
the 3 additional criteria for lower extremity. For the upper

Figure 1. A 13-year-old male patient with osteosarcoma in the proximal humerus stage IIB (A,B). Reconstruction was done with a total

humerus modular mega-endoprosthesis (C,D). MSTS score — 63%.
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Figure 2. A, B. A 14-year-old male after reconstruction with a conventional modular tumor endoprosthesis. MSTS score - 60%. C. A

13-year-old male patient with mesenchymal chondrosarcoma of the proximal femur stage III, reconstruction with a total femur expand-

able endoprosthesis, MSTS score — 73%. D. A 14-year-old female patient with malignant chondroblastoma of the distal femur stage IIA.

Reconstruction was done with an expandable tumor endoprosthesis. MSTS score — 73%.

extremity hand positioning, manual dexterity, and lifting
capability are assessed. Each of these criteria is rated on
a scale of 0 to 5 with a maximum score of 30 points. The
higher score indicates a better functional outcome. A fol-
low-up was done every 6 months for 2 years, after which
yearly for at least 5 years.

RESULTS

The mean follow-up time was 38.5 months (range 8 to 96).
A total of 17 operative procedures were conducted, 3 of
which were secondary revisional surgeries.

Oncologic results

Eleven (78%) of our 14 patients were evaluated as stage 1I
on the AJCC staging system, 6 of them being stage IIA and
5 — stage IIB. Two of the patients (15%) were stage IV, one
of them stage IVA, and one stage IVB. Only one patient
was evaluated as being stage III. Distant metastases were
found in 4 (28%) patients, as the most common localiza-
tion were the lungs. Local recurrence occurred in a total of
3 (21%) patients and one of those cases required a second-
ary ablative surgery for its management. Two patients died
from complications associated with the disease during the
follow-up period.

Functional results

The mean MSTS score for our series was 70%. Patients with
distal femur reconstruction had an MSTS score between
63 and 83%. Two of the patients with a proximal humerus
endoprosthesis had an MSTS score of 63 and 76%, respec-
tively. Our only patient with a proximal femur reconstruc-
tion had an MSTS score of 53%. All five of the patients with
an expandable endoprosthesis had very good functionality
with a mean MSTS score of 73%.

Complications

The most common early complication in our series was
surgical wound necrosis and dehiscence, which was report-
ed in three of the patients. Peripheral nerve palsy was en-
countered in one patient and was successfully treated with
conservative methods. The most severe late complication
was a mechanical failure of the expanding mechanism in
1 patient, and although not life threatening, it caused the
development of a limb length discrepancy. This complica-
tion occurred two consecutive times in a single year and
required two revisional surgeries for its management. The
other late complication that we encountered was an aseptic
loosening of the femoral stem of the modular endopros-
thesis in 1 patient, which was diagnosed 1 year after recon-
struction. A revisional surgery was done and the femoral
stem was replaced with a longer one.
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DISCUSSION

The main advantage of modular tumor endoprostheses
comes from their modular design, which allows the surgical
team to adjust the length of bone resection intraoperative-
ly and gives them the freedom to achieve a wide resection
of the tumor especially in cases in which tumor infiltration
is more severe than that seen on the preoperative imaging
studies. Unlike biological reconstruction methods, mod-
ular tumor endoprostheses offer lower risk of deep infec-
tions and completely avoid any risk of non-union, disease
transmission, and immune response. Patients with this type
of reconstruction can start rehabilitation and weight bear-
ing as early as the next day after the procedure. Expandable
tumor endoprostheses are also modular and were designed
to prevent limb length discrepancy in pediatric patients who
underwent limb salvage surgery for malignant bone tumors.
The expandable endoprosthesis that we used in our series
is MUTARS® Xpand, the lengthening of which is based on
a “growing” intramedullary nail or “FITBONE "['!l The
lengthening itself is non-invasive, daily and could be done
by the parents after proper training. A downside of these
expanding endoprostheses is the need for a conversion to a
conventional modular endoprosthesis after skeletal maturity.

Early complications after reconstruction with a mod-
ular tumor endoprosthesis include wound necrosis, pe-
ripheral nerve damage, infection, and thromboembolic
incidents.[!114] The late complications associated with
this method are severe and usually require surgical man-
agement. Aseptic loosening is the most common late com-
plication with an incidence of 5-27%. It is the most com-
mon reason for failure of the reconstruction.[111419] The
aseptic loosening of endoprosthesis usually occurs in re-
constructions of the distal femur and proximal tibia. Un-
win et al. reported that 32.8% of all revision surgeries done
in their series were due to aseptic loosening.!'! Fracture
of the endoprosthesis is another late complication with an
incidence ranging from 1% to 22%, which depends on the
site of reconstruction and the length of the stem.[”:17:18:20]
Joint instability and dislocation of the modular endo-
prosthesis usually occur in reconstruction of the hip and
shoulder joint. The incidence of dislocation after shoulder
joint reconstruction is 56%, and between 10% and 15%
after hip reconstruction.[!>222] The infection rate after
reconstruction with a modular tumor endoprosthesis is
1%-13%.117:18:20.23.24] This is a serious complication that
could potentially lead to amputation after limb sparing
surgery. Gosheger at al. reports a 13% infection rate from
their series of 250 patients treated with resection and en-
doprosthetic reconstruction for malignant bone tumors.2"!
Mechanical failure of the expanding mechanism is a specif-
ic complication for the expandable modular endoprosthe-
sis, which requires a revision surgery for its management.
Gilg et al. reported a failure in the lengthening mechanism
in 5 prostheses (9.8%).1°]

Endoprosthesis survival rates and overall reconstruc-
tion longevity vary by anatomic site. Pala et al. reported an
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overall prosthesis survival rate of 70% at 4 years and 58%
at 10 years.[°! Grimer et al. reported a 18% endoprosthesis
survival rate after a mean follow-up of 29.4 years.[?”] In the
Horowitz et al. series of 93 reconstructions, prosthesis sur-
vival at 5 years was 88% for the proximal femur. Distal fe-
mur and proximal tibia reconstructions had 59% and 54%,
respectively. Overall endoprosthesis survival for the same
series was 63% at 5 years and 36% at 10 years.?")

The functional results after reconstruction with modular
tumor endoprostheses are generally positive. According to
most literature sources, the mean MSTS score value is be-
tween 60 and 90.[121516:20.24.2527-30] Gogheger at al. report
a MSTS score of 70% in their series of 250 patients.?"! Ro-
ugraft et al. also report an MSTS score of 77% after recon-
struction of the distal femur.['”] Upper extremity functional
results are also positive as Wang et al. report a mean MSTS
score of 66.7% after reconstruction of the proximal humer-
us.[??! Tang et al. achieved even better results with the us-
age of a synthetic mesh for soft tissue reinsertion, as that
patient group had an MSTS score of 79% in comparison to
66% for the patient group with no synthetic mesh.!?!) Balke
et al. report excellent functional results and an MSTS score
of 80% and 83% after reconstruction of the distal femur
and proximal tibia, respectively.l’!l An expandable mod-
ular endoprosthesis also offers good functional results as
the mean MSTS score for reconstructions around the knee
is between 75-90%, between 50-75% in patients with a hip
endoprosthesis, and 50% in those with a shoulder expand-
able endoprosthesis.[1%1825 Torner et al. report a mean
MSTS score of 86% in their series of 7 pediatric patients
with expandable endoprostheses.*”) Gilg et al. also report-
ed a MSTS score of 86% in their patient group.!>”’

Atalay et al. compare the functional levels of patients
with a conventional total hip endoprosthesis and those
with a tumor hip endoprosthesis.*?! Interestingly, patients
with conventional total hip endoprostheses have no signif-
icant difference in functionality from the patients with a
tumor endoprosthesis.

The mean MSTS score and overall functional results in
our patient group were very good and comparable to those
of other authors (Table 1).

As for the complications until now, we have encountered
only 2 severe ones that required surgical management. The
misuse of the impulse transmitter for the expanding endo-
prosthesis was probably the reason for the mechanical failure
of the expanding mechanism, which required replacement
in one of our patients. The aseptic loosening of the femoral
component that we encountered was caused by a shorter
femoral stem that was used in the initial reconstruction. To
lower the risk of these complications, a proper diameter and
length of the femoral stem should always be used.

The limitations of the study are the short follow-up pe-
riod and the small patient group, which did not allow for a
more in-depth analysis of the late complications, the sec-
ondary surgeries needed for their management and for the
conversion from an expandable to a conventional modular
endoprosthesis at skeletal maturity in some patients. All
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Table 1. Comparison between our functional results and those of other large series with these types of reconstruction

Number of patients Mean follow-up Mean MSTS score
Ivanov et al.(present study) 14 38.5 months 70%
Gosheger et al.[2! 250 45 months 70%
Rougraf et al.l'”] 73 144 months 77%
Gilg et al.l*! 50 64 months 86%
Pala et al.2%! 223 24 months 81%
Torner et al.[3%! 7 65.3 months 86%
5. Patrikov K, Georgiev G. [Bone tumors in adult patients.] In: Tivchev

the mentioned conditions cause a significant impact on the
end functional results. The strict follow-up of the patients
will continue, as some of them will soon need conversion
surgery.

CONCLUSION

Reconstruction with modular tumor endoprostheses offers
superb functionality and improved life quality in patients
with primary malignant bone tumors.

Funding

This study is part of the National Scientific Program “Young
Scientists and Postdoctoral researchers’, The ‘Young Scien-
tists’ Module, Medical University of Sofia, Medical Faculty,
No. D -39/ 01.03.2021

Competing interests

The authors have declared that no competing interests exist.

Acknowledgements

The authors have no support to report.

REFERENCES

1. Chauhan A, Joshi GR, Chopra BK, et al. Limb salvage surgery in bone
tumors: a retrospective study of 50 cases in a single center. Indian J
Surg Oncol 2013; 4:248-54.

2. Damron TA, Ward WG, Stewart A. Osteosarcoma, chondrosarcoma,
and Ewing’s sarcoma: National Cancer Data Base Report. Clin Or-
thop Relat Res 2007; 459:40-7.

3. Patrikov K. Malignant bone tumors. In: Medinkarov E. editor. Foun-
dations of Orthopedics and Traumatology. Sofia: Medic Print; 2020:
164-71 [Bulgarian].

4. Patrikov K, Georgiev G. [Bone tumors in pediatric patients.] In:
Tivchev P, Kinov P, eds. Hip joint surgery. Sofia: BGkniga Publica-
tions: 2016: 185-219 [Bulgarian].

10.

11.

12.

13.

14.

15.

17.

18.

19.

P, Kinov P, eds. Hip joint surgery. Sofia: BGkniga Publications; 2016:
322-39 [Bulgarian].

Picci P, Manfrini M, Fabbri N, et al., editors. Atlas of musculoskel-
etal tumors and tumorlike lesions: the Rizzoli case archive. New York
USA: Springer Science & Business Media; 2014.

DiCaprio MR, Friedlaender GE. Malignant bone tumors: limb spar-
ing versus amputation. ] Am Acad Orthop Surg 2003; 11(1):25-37.
Tanaka K, Ozaki T. New TNM classification (AJCC eighth edition)
of bone and soft tissue sarcomas: JCOG Bone and Soft Tissue Tumor
Study Group. Jpn J Clin Oncol 2019: 49(2):103-7.

Anderton J, Moroz V, Marec-Bérard P, et al. International random-
ized controlled trial for the treatment of newly diagnosed EWING
sarcoma family of tumours - EURO EWING 2012 Protocol. Trials
2020; 21(1):1-9.

Enneking WE Spanier SS, Goodman MA. A system for the surgi-
cal staging of musculoskeletal sarcoma. Clin Orthop Relat Res 1980;
153:106-20.

Bus MP, van de Sande MA, Fiocco M, et al. What are the long-term
results of MUTARS® modular endoprostheses for reconstruction of
tumor resection of the distal femur and proximal tibia? Clin Orthop
Relat Res 2017; 475(3):708-18.

Gharehdaghi M, Hassani M, Parsa A, et al. Short term complications
and functional results of sarcoma limb salvage surgeries. Arch Bone
Jt Surg 2019; 7:161-7.

Patrikov K, Ivanov I. [Reconstruction after bone resection in patients
with osteosarcoma.] Ortop i Traumat 2020; 1:57 [Bulgarian].
Patrikov K, Slavchev S, Dimitrov I, et al. [Application of individual
modular tumor endoprostheses after bone resections in the treatment
of Ewing’s sarcoma — presentation of two clinical cases.] Ortop i Trau-
mat 2016; 2:52 [Bulgarian].

Kabukcuoglu Y, Grimer R], Tillman RM, et al. Endoprosthetic re-
placement for primary malignant tumors of the proximal femur. Clin
Orthop Relat Res 1999; 358:8-14

. Nystrom LM, Morcuende JA. Expanding endoprosthesis for pediatric

musculoskeletal malignancy: current concepts and results. Iowa Or-
thop J 2010; 30:141-9.

Rougraft BT, Simon MA, Kneisl JS, et al. Limb salvage compared with
amputation for osteosarcoma of the distal end of the femur. A long-
term oncological, functional, and quality-of-life study. JBJS 1994;
76:649-56.

Smolle MA, Andreou D, Tunn P, et al. Advances in tumour endopros-
theses: a systematic review. EFORT Open Reviews 2019; 4:445-59.
Unwin PS, Cannon SR, Grimer RJ, et al. Aseptic loosening in ce-

mented custom-made prosthetic replacements for bone tumours of

84

Folia Medica | 2023 | Vol. 65 | No. 1



20.

21.

22.

23.

24.

25.

26.

27.

the lower limb. ] Bone Joint Surg Br 1996; 78:5-13.

Gosheger G, Gebert C, Ahrens H, et al. Endoprosthetic reconstruc-
tion in 250 patients with sarcoma. Clin Orthop Relat Res® 2006;
450:164-71.

Tang X, Guo W, Yang R, et al. Synthetic mesh improves shoulder
function after intraarticular resection and prosthetic replacement of
proximal humerus. Clin Orthop Relat Res 2015; 473:1464-71.

Wang B, Wu Q, Liu J, et al. Endoprosthetic reconstruction of the
proximal humerus after tumour resection with polypropylene mesh.
International Orthopaedics (SICOT) 20; 39:501-6.

Zajonz D, Zieme A, Prietzel T, et al. Periprosthetic joint infections
in modular endoprostheses of the lower extremities: a retrospective
observational study in 101 patients. Patient Saf Surg 2016; 10(1):1-9.
Gkavardina A, Tsagozis P. The use of megaprostheses for reconstruc-
tion of large skeletal defects in the extremities: a critical review. Open
J Orthop 2014; 8:384.

Gilg MM, Gaston CL, Parry MC, et al. What is the morbidity of a non-
invasive growing prosthesis? Bone Joint ] 2016; 98-B(12):1697-703.
Pala E, Trovarelli G, Calabro T, et al. Survival of modern knee tumor
megaprostheses: failures, functional results, and a comparative statis-
tical analysis. Clin Orthop Relat Res 2015; 473(3):891-9.

Grimer RJ, Aydin BK, Wafa H, et al. Very long-term outcomes after

endoprosthetic replacement for malignant tumours of bone. Bone

28.

29.

30.

31.

32.

33.

34.

Functional Results after Modular Reconstruction

Joint J 2016; 98-B(6):857-64.

Horowitz SM, Glasser DB, Lane JM, et al. Prosthetic and extremity
survivorship after limb salvage for sarcoma: How long do the recon-
structions last? Clin Orthop 1993; 293:280-6.

Levin AS, Arkader A, Morris CD. Reconstruction following tumor
resections in skeletally immature patients. ] Am Acad Orthop Surg
2017; 25:204-13.

Torner E, Segur JM, Ullot R, et al. Non-invasive expandable prosthe-
sis in musculoskeletal oncology paediatric patients for the distal and
proximal femur. First results. Int Orthop 2016; 40(8):1683-8.

Balke M, Ahrens H, Streitbiirger A, et al. Modular endoprosthetic re-
construction in malignant bone tumors: indications and limits. In:
Tunn PU, editor. Treatment of bone and soft tissue sarcomas, recent
results in cancer research. Springer, Berlin, Heidelberg: 2009: 39-50.
Atalay IB, Oztiirk R, Yapar A, et al. Are daily life activities of patients
with proximal femoral tumor resection prosthesis as good as those of
patients undergoing total hip prosthesis for non-tumor causes? Folia
Med (Plovdiv) 2020; 62(3):497-502.

Czerniak B. Dorfman and Czerniak’s Bone Tumors. [E-book]. Else-
vier Health Sciences; 2015.

Bernthal NM, Greenberg M, Heberer K, et al. What are the functional
outcomes of endoprosthetic reconstructions after tumor resection?
Clin Orthop Relat Res 2015; 473:812-9.

Folia Medica | 2023 | Vol. 65 | No. 1

85



Y. lvanov et al.

PYHKUNOHaNbHbIE pe3ysibTaTbl NOC/1e PEKOHCTPYKLUUN
MOAY/TbHbIMU ONYXO0/IEBbIMU 3HAOMNPOTE3aMU Y
6G0JIbHbIX CO 3/T0KAYE€CTBEHHbLIMU OMNYXOJ/IAMUN KOCTEW

Voppan C. ViBanos"2, I]seran llenkos!?

1 YCBAJIO ,IIpog. Boiiuo Boiiues*; Cous, boneapus

2 Kagpeopa opmoneduu u mpasmamonozuu, meduyunckuti paxynomem, Coduiickuil meduvuncxuil ynusepcumem, Codus, Bonzapust

AApec Ans KoppecnoHAeHLK: Vopran Vsanos, O1zenenne opronenuy 1 Tpasmaronorny, YCBAJIO ,,IIpod. Boituo Boitues, Mepnimuckuit yHu-
Bepcutet — Codus, Codus, Borrapus; Email: dr_iordan_ivanov@abv.bg; Ten.: +359 888 088 219

Jarta nonyyeHus: 16 cents6ps 2021 ¢ flata npuemMku: 4 sasapst 2022 ¢ [lata ny6nukaumu: 28 gespans 2023

O6paseL, uuTpoBaHus: Ivanov YS, Tsenkov T. Functional results after reconstruction with modular tumor endoprostheses in patients
with malignant bone tumors. Folia Med (Plovdiv) 2023;65(1):80-86. doi: 10.3897/folmed.65.e75380.

Pe3tome

BBefeHune: OynkiMoHanbHble Pe3y/IbTaThl Y HALMEHTOB IIOC/Ie ONlepalyii IO CIIACEHMI0 KOHEYHOCTeN U, B YaCTHOCTH, PEKOHCTPYK-
I MO Y/IbHBIMY OITyXOJIEBBIMY SHAOIPOTE3aMI, OBIIN IPEMETOM MHOIUX MEeXKIYHAPOIHBIX CEPHIl, HO JINIIb B HECKONIbKIX ITy6/IN-
KalMAX yIIOMUHAeTCs GYHKIMOHAIBHOCTD B 60ITapCcKOI IPYIIIe MaIjIeHTOB.

Llensb: Ienbio HacTOALIETO MCCTeROBaHNA ObUT aHAIN3 PYHKIVOHAIBHOTO MCXO/a B 60/IrapCKoii IPyIIIie Nal[IeHTOB CO 3/I0Ka4eCTBEH-
HbIMI OHyXO}IﬂMI/I KOCTCI;I, KOTOpI)IM 6I)I)Ia HpOBe)leHa peaeKuI/m n peKOHCprKLH/[ﬂ MO]IYTII)HI)IMI/[ OHYXOTIGBI)IMI/I SHHOHPOTe?’aMI/I.

Matepuanbl u MeToAbl: Hama cepus BKmodaeT 14 IaIMeHTOB CO 3/10Ka4e€CTBEHHBIMY ONYXO/IAMM KOCTel, KOTOPbIM B IIEPUOJ, C
¢eBpast 2012 1. o siHBapb 2021 1. 6bI1a IPOBefeHa Oneparys MO CIAaCeHNI0 KOHEYHOCTEN Y PeKOHCTPYKIMS MOZY/IbHBIMY OIyXOJIe-
BBIMU 3HJ0NIpoTe3aMu. CTafupoBaHue ObUI0 IPOBEieHO C UCIONb30BaHNeM CUCTeMbl cTafupoBanys AJCC misa capkoMbl KOCTu. [
OLleHKM (QYHKIMOHATbHBIX Pe3y/IbTaTOB MCIIONb30Ba/M IKaIy olleHK MSTS.

Pesynbratbl: Cpentee BpeMs HabmoneHus coctaBuio 38.5 mecsues (0T 8 5o 96). Cpepunii okasarenp o ukaae MSTS i Haeit
cepun coctaBun 70%. OtnanéHHbIe MeTacTa3bl BbIABIEHDI ¥ 4 (28%) manmeHTOB. MeCTHBI peluB BO3HUK Y 3 (21%) GOMbHBIX.
Hamnboree TsSHKEMbIM MO3THUM OCTIOXXHEHUEM ABUIACh MEXaHIYecKas IIONIOMKa PacIIVPUTENbHOTO MeXaHU3Ma y OJfHOTO 6OIBbHOTO.

3aKknoueHne: PekOHCTPYKIMs MOLYIbHBIMIU OIYXOJIEBbIMIM SHAOLIPOTe3aMy 00eClednBaeT MPeBOCXOFHYI0 (YHKINOHATIBHOCTD I
yAy4lleHre KaueCTBa XKU3HY Y IMALMEeHTOB C IEPBUYHBIMU 3/I0Ka4€CTBEHHBIMI OITyXO/IAMMU KOCTEIA.

KnwoueBble cnoBa

9HAOIIPOTE3DI, CIIaCEHNE KOHEYHOCTel, PEKOHCTPYKTUBHDbIE XUPYPIUIECKINE€ BMEIIATEIbCTBA, CApKOMa

86 Folia Medica | 2023 | Vol. 65 | No. 1



