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Introduction. Extraskeletal myxoid chondrosarcoma (EMC) is
a rare soft-tissue sarcoma with a substantial risk of local recur-
rence and distant metastasis. Liquid-nitrogen cryosurgery may
serve as an adjunct during limb-salvage procedures, includ-
ing bone recycling. Objective. To report a juxta-articular EMC
of the knee treated with wide excision, liquid-nitrogen cryosur-
gery of resected bone segments, and reconstruction with total
knee replacement (TKR), and to present functional follow-up
outcomes. Methods. A wide excision was performed via a me-
dial parapatellar approach with osteotomy of ‘the patella and
proximal tibia. Resected bone was treated with liquid nitrogen
(15 minutes) followed by stepwise thawing, then reattached;
reconstruction included TKR and internal fixation. Follow-up
assessed union, recurrence/metastasis (MRI/CT), and func-
tion (MSTS). Results. Surgical margins were negative. Union
was achieved within 1 year. No local recurrence or progres-
sion of lung lesions was detected during 1-3 years of follow-up.
Function was preserved (ROM 0-90°) with MSTS 90 % (1 year),
97 % (2 years), and 93 % (3 years), without reported compli-
cations. Conclusions. Cryosurgery with bone recycling can be
a useful adjunct for limb-salvage surgery in knee EMC, enabling
reconstruction with favorable functional outcomes in early to
mid-term follow-up.

[NozackeneTHa MikcoinHa xoHIpocapkoMa (extraskeletal myxoid
chondrosarcoma, EMC) € pikicHOIO CapKOMOIO M’SIKHX TKaHHH,
JUTSE STKOT XapaKTepHI 9acTl MiCIIeBi pEeININBH Ta METacTa3yBaH-
Hs1. KpioxXipyprist 3 BHKOPUCTaHHSM PiJKOT0 a30Ty ITOTEHIiITHO
MOXke OyTH KOPHUCHUM aJ’FOBAaHTOM IIiJ] 4aC OpraHo30epexHuxX
BTpyuaHb. Meta. Omucatu kiiHiuHu# Bunagok EMC komaiHHOTO
cyrino0a 3 ypaXeHHSIM KiCTKOBUX CTPYKTYP, IPOTiKOBAHHUHN LIH-
POKHMM BHCIYEHHSIM, KPiI0OOPOOKOIO PE3eKTOBAHMX CErMEHTIB i
PEKOHCTPYKLIEIO 3 €HAOMPOTE3yBaHHIM, 1 HaBeCTH (yHKIIO-
HaJbHI pe3yiabTaT crocrepexxenHs. Meroau. [IpoBeeHo mm-
pOKe BHJQJICHHS Y XJIMHK Yepe3 MeliaJIbHUi napanaTeisipHuit
JIOCTYII 3 OCTEOTOMIEI0 IPOKCHMAIIBHOT BEJIMKOTOMIJIKOBOT KiCT-
KM Ta HaKOJIiHKa. Pe3exToBaHi KiCTKOBI ()parMeHTH 00poOIIsIIN
pinkum azotoM (15 XB) i3 HOCIIITOBHUM BiATaBaHHSIM; BHKOHAHO
peimMIuIanTanio GparMeHTiB, TOTalIbHe eHIOIPOTE3yBaHHS KO-
JIiHa Ta BHYTpIMIHIO ¢ikcamito. OiHIOBAIN 3POIICHHS, PELU-
nus/meractasu (MPT, KT) ta ¢pynkuiro (MSTS). PesynsraTu.
Pesexuiiini kpai Oyjau HeraTuBHi. 3pOLICHHS JOCSITHYTO IPO-
TAroM poky. O3HaK MICLEBOrO PELHIUBY 4YH NPOTrpecyBaHHS
METaCTaTHUYHUX JIETEHEBUX BOTHMIL YNPOJIOBXK 1-3 poOKiB He
BusiBneno. Oynkiisa 36epexena: ROM 0-90°, MSTS 90 % (1
pik), 97 % (2 pokn), 93 % (3 pokm). YckinagHEeHb HE Big3HaUe-
HO. BucHoBku. Kpioxipyprist 3 peKOHCTPYKIIIEI0 KICTKH MOXKE
OyTH e(eKTUBHHUM aJ'FOBAaHTOM IIiJI Yac OPraHo30epexHOI Xi-
pyprii 3a EMC HaBkouso xomina 3 1oOpUMH paHHIME Ta cepen-
HBEOCTPOKOBHMH (DYHKI[IOHAIBHUMHU pesynbratamu. Kirrowosi
cioBa. Kpioxipypris; nmozackeneTHa MikcoiiHa XOHPOCapKOMa;
KJIHIYHANA BUNAIOK; PiIKUIl a30T; PEUUKIIHT KICTKH; TOTaJb-
HE eHJIONPOTEe3yBaHHS KOJIHHOIO Cyrinoba; (GyHKI[iOHAIBHUI

pe3ynbrart.
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Introdution

Extraskeletal myxoid chondrosarcoma (EMC) is
a rare and generally indolent soft-tissue sarcoma that
nevertheless demonstrates a substantial risk of local
recurrence and distant metastasis [1]. Although his-
torically grouped with cartilaginous neoplasms be-
cause of its chondroid-like morphology, EMC lacks
true cartilaginous differentiation and is classified by
the World Health Organization as a tumor of uncer-
tain differentiation [4]. Clinically, EMC may behave
as a low-grade malignancy but is associated with
reported local recurrence rates of approximately
30-50 % and distant metastasis rates up to 50 %,
most commonly to the lungs [3, 4]. Wide local exci-
sion with negative margins remains the cornerstone
of treatment; adjuvant radiotherapy may be consid-
ered for large tumors, although EMC is often de-
scribed as relatively radioresistant [5]. Cryosurgery
using liquid nitrogen has been proposed as an adjunc-
tive method for local tumor control and for recycling
resected bone segments during limb-salvage recon-
struction [6, 7].

Purpose. To report a juxta-articular, EMC

of the knee treated with wide excision, liquid-nitro-
gen cryosurgery of resected bone segments (bone re-
cycling), and reconstruction with total knee replace-

ment, and to describe early to mid-term oncologic
and functional outcomes.

Materials and methods

Expert opinion ‘for regarding the possibility
of publishing the material of 01.26.2026.

Study design: Case report.

Patient and setting: A 37-year-old woman present-
ed with a slowly enlarging anterior mass of the left
knee for approximately five years, with intermittent
pain and activity-related worsening,.

Diagnostic' work-up: Plain radiographs demon-
strated a soft-tissue mass. Contrast-enhanced MRI
showed a large septated solid—cystic intra-articular
lesion (82.1 x 47.5 x 103.1 mm) involving the femoro-
tibial and patellofemoral compartments, extending to
subcutaneous fat and invading the patella and proxi-
mal tibia, while major neurovascular structures were
spared. High-resolution thoracic CT demonstrated
multiple bilateral pulmonary nodules suspicious for
metastasis. Core needle biopsy with immunohisto-
chemistry supported the diagnosis of extraskeletal
myxoid chondrosarcoma.

Laboratory tests showed mildly elevated erythro-
cyte sedimentation rate and C-reactive protein; hepa-
titis B and HIV serologies were non-reactive.

Fig. 1. Clinical Picture of both
lower leg and Right Knee from
anterior (a), and X-Ray findings
of the left knee lateral (b)

Fig. 2. MRI of The
Left Knee With Con-
trast
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Surgical technique: Through a medial parapatel-
lar approach, wide local excision was performed with
osteotomy of the proximal tibia and patella. Resected
bone segments were treated with liquid nitrogen for
15 minutes, followed by sequential thawing in 0.9 %
NaCl solution and at room temperature. Reconstruc-
tion included reattachment of the recycled bone seg-
ments, total knee replacement, and internal fixation
of the proximal tibia and patella. Perioperative pro-
phylactic antibiotics were administered.

Follow-up and outcomes: Follow-up occurred ev-
ery 6 months during the first year and annually there-
after. Outcomes included margin status, radiologic
union, evidence of recurrence/metastasis (contrast
MRI of the extremity and thoracic CT), knee range of
motion, extensor mechanism function, and Musculo-
skeletal Tumor Society (MSTS) score.

Ethics and consent: Written informed consent for
publication and images was obtained from the patient.

Results

Postoperative histopathology demonstrated neg-
ative resection margins. During follow-up at 1, 2,
and 3 years, contrast MRI of the operated extremity
showed no local recurrence, and thoracic CT showed
no progression of pulmonary lesions. Radiographic
union of the recycled bone segments was achieved
at 1 year. Functional outcomes were favorable: knee
range of motion was 0-90 degrees without exten-
sion lag, and MSTS scores were 90 % (1 year), 97 %
(2 years), and 93 % (3 years). No perioperative or late
complications were recorded.

Discussion

EMC is an ultra-rare soft-tissue sarcoma with an
indolent course but a meaningful propensity for local
recurrence and pulmonary metastasis [1, 3, 4]. In cases

Fig. 3. Immunohistology Examination of The Core Biopsy

where the tumor is juxta-articular and involves crit-
ical bony and soft-tissue structures, achieving local
control while preserving function can be challenging.
Liquid-nitrogen cryosurgery is an adjunctive technique

that may enhance local tumor control and enable recy-
cling of resected bone segments for reconstruction [6,
7]. Cryoablation causes cell death through direct cel-
lular injury, osmotic shifts during freezing- thawing,
and intracellular ice crystal formation, which togeth-

Fig. 4. Surgical Procedure. Incision according to the medial
parapatellar approach (a); Tissue dissection and tumor margins
identification (b); Tumor tissue resection a fas as proximal oste-
otomy of the tibia and patella (c, d); The resected tibia and pa-
tella immersed in liquid nitrogen (e) for 15 minutes and thawing
process in 0.9 % NaCl solution for 10 minutes (f); Reattachment
of tissue after cryosurgery resection (g), total knee replacement
and internal fixation of the proximal tibia and patella (h), and
soft tissue closure (i)
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Table 1
Patient timeline
Date Event
05/01/2022 Initial presentation with knee mass
12/01/2022 Imaging (MRI, CT) supporting EMC
Wide excision, cryosurgery (liquid nitrogen),
15/01/2022 and TKR
15/01/2023 1-year follow-up (MSTS 90 %)
17/01/2024 2-year follow-up (MSTS 97 %)
10/01/2025 3-year follow-up (MSTS 93 %)

er can disrupt membranes and organelles [6]. In our
case, cryosurgery facilitated limb salvage combined
with total knee replacement and internal fixation,
with negative margins, radiographic union at 1 year,
and favorable functional outcomes up.to 3 years. The
absence of local recurrence on serial MRI and stable
pulmonary findings on thoracic CT are encouraging,
although oncologic conclusions are limited by the sin-
gle-case design and the inherent variability in the nat-
ural history of EMC. Limitations include the single-pa-
tient nature of the report and limited generalizability;
longer follow-up and larger series are required to better
define indications, oncologic safety, complication pro-
files, and functional outcomes of cryosurgery-assisted
reconstruction in EMC.

Conclusions

Cryosurgery with bone recycling may be a useful
adjunct for limb-salvage management of juxta-artic-

Fig. 5. Two-year
follow-up of the
patient. Knee ra-
diograph (a) and
knee ROM flex-
ion (b)

ular EMC of the knee, enabling reconstruction with
favorable functional outcomes and no observed local

recurrence during early to mid- term follow-up.
Conflict of interest. The authors declare no conflicts
of interest related to this work.
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