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SUMMARY

Introduction Primary malignant tumors of the sternum are rare, with chondrosarcoma being the most
common primary malignant tumor of the chest. The gold standard in treatment is surgical treatment
with wide resection margins, where the rigidity of the chest wall must be ensured, with protection of
internal organs with satisfactory lung function.

Case outline We present a 67-year-old patient in whom previous computed tomography and magnetic
resonance imaging examinations confirmed a tumor mass involving the sternum with the associated ribs,
with involvement of the soft tissues above. First, sternum resection was performed with partial resection
of the associated ribs and soft tissues. Reconstruction and stabilization of the chest wall were achieved
with two layers of polypropylene mesh and methyl methacrylate bone cement with antibiotics. We re-
constructed the primary soft tissue defect with a combination of a large local fasciocutaneous flap raised
from the abdomen and a smaller sliding flap from the chest. The secondary defect was reconstructed by
wide undermining of the skin in the area of the anterior abdominal wall and a small Thiersch-type free
skin graft. In the postoperative period, the flaps were vital, but there was necrosis of the free skin graft.
That defect was closed secondary thanks to bandaging. Respiratory function was preserved.
Conclusion Surgical treatment is the main treatment for sternal chondrosarcoma. With an adequate
preoperative and intraoperative approach, it is necessary to enable good postoperative oncological

outcomes with the achievement of chest rigidity and satisfactory respiratory status.
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INTRODUCTION

Primary malignant tumors arising from the
sternum are a rare type of bone and soft tissue
tumor. Chondrosarcoma is the most common
primary malignant tumor of the chest, with
an incidence of < 0.5 per million per year [1].
Due to the hypovascularity and slow rate of
mitosis in chondrosarcomas, they are resistant
to chemotherapy and radiation therapy [2].
Therefore, as the gold standard, a complete re-
section of the primary tumor with wide mar-
gins is the best therapeutical option for sternal
chondrosarcomas [1, 3]. Excision of sternal
tumors is difficult because of the anatomical
proximity to neuromuscular structures and the
limited surgical margins that can be achieved
[2]. Reconstructive procedures must provide
both, rigidity to protect the internal thoracic
organs, and elasticity to maintain lung func-
tion [1].

The aim of this work is to present radical
surgical resection of a rare case of sternal chon-
drosarcoma, as well as the method of recon-
struction of the anterior chest wall defect after
resection.

CASE REPORT

A 67-year-old patient was admitted to our
clinic for surgical treatment of a tumor mass
of the anterior chest wall. On admission, the
patient states that the tumor appeared two years
ago, with slow progression, no pain present,
and no previous occurrence of bleeding. He
denied any difficulty breathing, or weight loss.
He had been treated for diabetes mellitus type
2, hypertension, has been obese and a smoker.

The physical findings were normal, except
for a tumor mass fixed to the anterior chest
wall, without pathological vascularization on
the skin, size 17 x 10 cm, with protrusion above
the level of the anterior chest wall 4 cm (Figure
1 and 2). A computed tomography (CT) and
magnetic resonance imaging (MRI) examina-
tion of the chest verified a tumor mass involv-
ing the sternum and associated ribs, namely the
third, fourth, fifth, sixth, and seventh rib on the
right, and the third, fourth, fifth, and sixth rib
on the left, with involvement of the covering
muscles and subcutaneous tissue (Figure 3 and
4). A tumor biopsy was not performed before
surgery because the tumor showed typical fea-
tures of chondrosarcoma (slow growth, large
size, localization).
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Figure 4. Preoperative chest magnetic reso-
nance imaging scan (sagittal view)

First, an en bloc resection of the sternum with partial
resection of the affected ribs and soft tissues with wide mar-
gins was performed. The mediastinal structures were not
affected by the tumor. After the wide excision of the tumor,
a defect measuring about 24 x 18 cm remained, with the
organs of the chest cavity exposed (Figure 5). The recon-
struction was supposed to stabilize the chest and cover the
soft tissue defect with vital tissue. Given that at the time
of the operation, for technical reasons, the planned 3D
model of the sternum and part of the ribs (made on the
basis of CT and MRI) was not available to us beforehand,
stabilization of the chest was achieved with sandwich tech-
nique, with combination of polypropylene mesh and methyl
methacrylate bone cement with antibiotics (Figure 6). We
reconstructed the soft tissue primary defect with a combi-
nation of a large local fasciocutaneous flap raised from the
abdomen and a smaller sliding flap from the chest. The
secondary defect was reconstructed by wide undermining
of the skin in the region of the anterior abdominal wall and
a small Thiersc-type free skin graft (Figure 7). In the post-
operative period, the flaps were vital, but there was necrosis
of the free skin graft, but that defect was closed secondary
thanks to bandaging (Figure 8). The sutures were removed
on the day 15 after the operation. There was no need for a
blood transfusion. Respiratory function was preserved. The
resected specimen was sent for histological examination
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Figure 2. Preoperative view (lateral aspect)

Figure 5. Intraoperative aspect (after resec-
tion)
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Figure 3. Preoperative chest computed to-
mography scan (sagittal view)

Figure 6. Intraoperative aspect after recon-
struction of the anterior chest wall defect
with combination of polypropylene mesh
and methyl methacrylate bone cement with
antibiotics

that confirmed the diagnosis of chondrosarcoma with a
free resection margin from the tumor (Figure 9).

All procedures performed in studies involving human
participants were in accordance with the ethical standards
of the institutional and national research committee and
with the 1964 Helsinki declaration and its later amend-
ments and comparable ethical standards.

DISCUSSION

Chondrosarcomas make up about 30% of primary bone
cancers, with only 1% of primary bone cancers arising
from the sternum. Chondrosarcomas occur most often in
the third and fourth decade of life, and are more common
in men than in women [2]. In our case, the patient is a
male in the seventh decade of life.

In preoperative diagnosis and planning, CT of the chest
can be considered the gold standard, providing data on
dissemination, lung involvement, the presence of metas-
tases, as well as in the assessment of mediastinal lymph
node involvement [4, 5], and also important role in the
postoperative follow-up of sternal chondrosarcoma, as well
as sarcoma of the other localizations [6]. MRI is used to
differentiate between intraosseous and extraosseous in-
volvement, while positron emission tomography (PET) can
differentiate benign from a malignant tumor, but the type
of tumor cannot be distinguished [2]. Some recent studies
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Figure 7. Postoperative aspect after recon-
struction

indicate the need for larger prospective studies to evaluate
the possibility of differentiating tumor subtypes based on
MRI characteristics [7]. Also, PET can play an important
role in the diagnosis of other types of sarcomas [8]. During
the diagnostic procedure, we performed CT and MRI of
the chest, while PET was not available to us at the time.
In the course of preoperative diagnostics, invasive preop-
erative diagnostics with a surgical needle biopsy of the
tumor can be performed, but it can be uncertain in cases
where the sternum cortex is not affected [5]. In our case,
the tumor biopsy was not performed before the operation
because based on previous non-invasive preoperative diag-
nostic procedures and clinical presentation verified tumor
that showed typical features of chondrosarcoma.

Radical resection with wide margins is the standard for
treatment, given that the use of radiotherapy and chemo-
therapy does not provide satisfactory outcomes [9, 10, 11].
A five-year survival ranges between 64% and 92%, with
negative predictors for survival being high tumor grade,
incomplete (R1) resection, and tumors larger than 10 cm
[9]. In the case of resection margins to be achieved, there
are various recommendations, whereby margins of 4-6
cm are most often recommended [1, 5, 9], or a negative
finding on frozen section, which is considered sufficient
without a certain distance [5].

Although sternal chondrosarcomas are rare, if adequate
treatment is not started in a timely manner, metastases can
occur [12]. Metastases are mostly extrapulmonary [13].

After the resection has been performed and there is a
defect in the chest wall, no reconstruction is required for
defects smaller than 5 cm [1, 4]. For larger defects, it is
necessary to enable the rigidity of the chest wall, obliterate
the dead space, preserve lung mechanics, protect the intra-
thoracic organs, ensure patency with soft tissues, minimize
deformities. Several prosthetic reconstruction materials are
available, including synthetic, biological, metallic materi-
als, and soft-tissue reconstruction with skin grafts, free
flaps, myocutaneous flaps, fasciocutaneous flaps, each of
which has its own advantages and disadvantages [14].

The sandwich technique with methyl methacrylate
between two layers of polypropylene mesh is widely ac-
cepted, because it ensures the rigidity of the chest, which
can be modeled according to the shape of the chest wall.
It is relatively cheap, while its rigidity enables the stability

Srp Arh Celok Lek. 2024 Jan-Feb;152(1-2):67-70

Figure 8. Presentation of necrosis of the free
skin graft postoperatively

Figure 9. Resected specimen

of the chest wall and the covering of vital structures, while
infection, dislocation and fracture of methyl methacrylate
are most often cited as the disadvantages of this method
of reconstruction [4]. Lardinois et al. [15] reported on 26
cases of reconstruction using the sandwich technique, in
which there were no deaths within 30 days, and postopera-
tive complications were recorded in four patients, while
none of the others numerous studies have not noted an
increased rate of infection [11, 15, 16, 17].1In a series of
cases in 20 patients in which this reconstruction technique
was applied, Foroulis et al. [18] reported only one case of
a methyl methacrylate fracture that was accidentally dis-
covered during follow-up, on a follow-up chest CT scan
after a year and a half of reconstruction, and there was no
dislocation or a violation of the chest wall stability.

Reconstruction of soft tissue defects of the chest wall
depends on the location and size of the defect, the avail-
ability of local and regional options, information on pre-
vious surgery, radiotherapy, the general condition of the
patient and the prognosis of the disease [4].

The advantage of applying local fasciocutaneous flaps is
multiple. They are easy and quick to remove, they are very
reliable because they have good vascularization, the fixa-
tion of the fascia achieves excellent tensile strength, so the
skin closes tightly, they have identical or similar character-
istics of the tissue they replace, blood loss is minimal, and
after their application, numerous possibilities remain for
the following reconstructions, if necessary. The thoracoab-
dominal flap is a fasciocutaneous rotator flap. They can be
based laterally or medially, whereby laterally based flaps
preserve the intercostal arteries, while medially based flaps
preserve the upper epigastric perforator branches [19].

In conclusion, it is important to note that chondro-
sarcomas of the sternum, as very rare tumors, which are
resistant to chemotherapy and radiotherapy, represent a
real challenge for surgical treatment, given that surgical
treatment is the main form of treatment for these tumors.
Careful preoperative diagnosis, operative approach, as well
as adequate reconstruction of defects and soft tissues of
the chest wall, enabling good postoperative oncological
outcomes with the achievement of chest wall rigidity and
satisfactory respiratory status.
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PagMKanHa peceKkumja U PEKOHCTPYKLMja BEIMKOT XOHAPOCAPKOMA CTEPHYMA

emko lapabuHosuh'? Munan CaBuh'? Hukona Yonuh?, Munan Crojuunh?, CnaBuwa 3aropau?®
'YHUBep3nTETCKN KNHWUYKY LeHTap Cpbuje, Knunuka 3a rpygHy xupyprujy, beorpag, Cpbuja;

*YHueep3uTet y beorpapy, MeanunHcku gakyntert, beorpag, Cpbuja;

YHNBep3NUTETCKI KNUHUYKY LieHTap Cpbuje, LieHTap 3a pagronorujy 1 MarHeTHy pe3oHanLy, beorpag, Cpbuja;
*YH1BeP3UTETCKM KNMHWYKM LeHTap Cpbuje, KnnHnka 3a onekoTnHe, NNacTuyHy 1 PeKOHCTPYKTUBHY Xupyprujy, beorpag, Cpbuja;
YHnBep3uTeTCKM KNUHUYKK LieHTap Cpbuje, KnuHuka 3a optoneacky xvpyprujy u paymatonorujy, beorpag, Cpbuja

CAXETAK

YBopg NpriMapHN ManurHn Tymopu CTepHyma Cy peTku, npwu
Yemy je XOHAPOCaPKOM Hajuelwhn NprMapHU MannrHn Tymop
rPyAHOT Kowwa. 3naTHY CTaHAAPA Y leyetby NpefcTaBrba Xupyp-
LLIKO Neyetbe ca WPOKUM peceKLIMOHM MapriiHama, Npu Yemy
ce Mopa 06e36eANTI PUFMGHOCT FPYAHOT KOLLA Ca 3aLUTUTOM
YHYTpaLLHUX OpraHa y3 3afoBosbasajyhy nnyhHy dyHkuujy.
Mpuka3s 6onecHuKa MNprikasyjemo cnyyaj 67-roguiltber 6one-
CHUKa KOZ KOTa je MPeTXOAHVM Nperiefuma KoMnjyTepr3osa-
HOM TOMOTrpadujom 1 MarHETHOM Pe30HaHLIOM BepudrKoBaHa
TyMOPCKa Maca Koja 3axBaTa CTepHyM ca npunagajyhim pebpu-
Ma, Ca 3axBaTarbeM MEKMX TKMBA 3Haf. Hajrpe je yuntbeHa pe-
ceKLMja CTepHyMa ca napumjanHom pecekuyujom npunagajyhmx
pebapa 1 MeKux TKVBa. PEKOHCTPYKLWja 1 cTabunusayyja 3uga
rPYLAHOT KOLLa MOCTUTHYTA je Ca fBa C/loja MOAUNPOMNMUIEHCKEe
MpeXuLe 1 METUN-METaKPUNATHOT KOLUTAHOT LieMeHTa ca aH-
TMOMOTNKOM. MEKOTKIBHU NPUMapHN AedeKT peKoHCTpymcanm

DOI: https://doi.org/10.2298/SARH231018005G

CMO KOMOVIHALIMjOM BENIMKOT TOKaTHOT GpacLIMOKyTaHOT pextba
OJMrHyTOr Ca npefesna abgomMeHa 1 Marer Knusajyher pexma
ca rpyfHor Kolwa. CeKyHaapHU aedeKT je PeKOHCTPYMCaH Wn-
POKVM MOAMVHMPAEM KOXe Y npefeny npearer TpoyLwHor
31Aa v Manum cnoboAHMM KOXKHUM TpaHCMIaHTaToM Tvna TupLw.
Y noctonepaTMBHOM Neprogy pexteBu cy Gunav BUTanHw, anm
je poLwuno o HeKpo3e CNobOAHOT KOXKHOT TpaHCnaHTaTa. Taj
fedeKT ce 3aTBOPMO CEKYHIapHO 3axBarbyjyhu npesujamy.
PecnunpatopHa ¢pyHKUWja je 6una ouyBaHa.

3akrby4ak XUpYpPLLUKO Jieyetbe je OCHOBHY BUJ, NIeYeHa XOH-
ApOocapKoma cTepHyma. ABeKBaTHUM NpeonepaTvBHUM U VH-
TpaonepaTUBHUM NPUCTYNom notpebHo je omoryhuty gobpe
nocTornepaTMBHe OHKOJIOLLKE NCXOAE Y3 MOCTH3atbe PUTMAHO-
CTV FPYAHOT KoLUa 11 3af0BO/baBajyher pecnmpaTopHor cTaTyca.

KrbyuHe peun: XoHAPOCapKOM CTEPHYMA; XMPYPLUKO JIEUeHE;
PEKOHCTPYKLMja
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