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Article / Clinical Case Report

ABSTRACT

The chest wall chondrosarcoma (CWC) is a rare slowly growing primary tumor of the chest wall with an incidence of 
<0.5 per million person-years. We present the case of a giant CWC that caused a mass effect on the mediastinum, 
heart, and lung. Large tumors with thoracic structures compression may be life threatening, and its resection and 
subsequent chest wall reconstruction represent a significant multidisciplinary surgical challenge. In this case, despite 
the large tumor dimensions, the preoperative planning—sparing key reconstructive options without compromising the 
tumor resection—allowed a complete en bloc tumor excision of a grade III chondrosarcoma with negative histologic 
margins. Successful reconstruction of the large full-thickness chest wall defect, with a latissimus dorsi muscle flap and 
methyl methacrylate incorporated into a polypropylene mesh in a sandwich fashion, was accomplished. Patient recovery 
was uneventful with good functional and aesthetic outcomes, and no evidence of recurrence at 1.5 years follow-up. 
This case report illustrates the main clinical, radiological, and histologic features of a CWC while discussing the surgical 
goals and highlighting the principles for chest wall reconstruction following extensive resection of a large and rare entity. 
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INTRODUCTION

Primary chest wall tumors account for 5% of all 
thoracic neoplasms and 1%–2% of all primary tumors.1 
Sarcomas that involve the chest wall are rare and 
represent 6%–7% of the total.1,2 Chondrosarcoma 
is a rare entity, with an incidence of <0.5 per million 
people per year, but represents the most common 
primary chest wall malignancy (accounting for nearly 
one-third).1,3-5 Usually it presents as a slow-growing 
mass, which is often painful; it arises from either the 
vicinity of the costochondral junction or the sternum.3,6 
It is more common from the sixth decade of life and 

has a slight male predominance.3,6,7 Previous history of 
thoracic trauma, radiotherapy, malignant degeneration 
of a chondroma or osteochondroma, can be associated 
with chest wall chondrosarcoma (CWC).1,3,5 Most 
chest wall defects requiring reconstruction result 
from oncologic resection (primary or recurrent).1 
Other main indications are radiation injury, trauma, 
and infection.7,8 Surgical excision remains the major 
treatment for primary CWC since they tend to be 
resistant to chemo- or radiotherapy.1,3,4,6 The goal 
of adequate tumor resection is to obtain wide 
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disease-free margins along with the maintenance of 
chest wall stability.3 The repair of extensive chest wall 
defects resulting from tumor resection presents a 
great challenge for the plastic reconstructive surgeon 
and plays a major role in patient treatment.9-11 
The reconstruction allows the thoracic surgeon to 
perform the tumor resection with adequate margins 
to eliminate all possible remnant malignant tissue. 
Large tumor resection and subsequent reconstruction 
may present a life-threatening condition due to the 
proximity and potential harm to the vital thoracic 
structures. A multidisciplinary collaboration is essential 
to achieve an optimal outcome, to reduce the incidence 
of complications, and to improve patient recovery.9,11,12 
The authors report the case of a giant chondrosarcoma 
in which a poor prognosis was expected due to tumoral 
features; however, a successful resection with negative 
margins and effective reconstruction was achieved. 
It demonstrates how a comprehensive multidisciplinary 
preoperative planning and surgical approach can 

provide the best clinical outcomes for the patient while 
dealing with a difficult condition.

CASE REPORT

A 62-year-old man presented to a tertiary 
oncologic hospital complaining of a chest wall 
mass that he first noticed 2 years earlier, which had 
undergone recent rapid growth. Mild asthenia was 
reported as the single symptom. Physical examination 
showed a large painless mass of the right anterolateral 
thoracic wall (Figure 1).

Previous ipsilateral rib fractures without other 
remarkable medical history were found. A computed 
tomography (CT) scan was performed, which was 
consistent with a CWC affecting the third to sixth 
right ribs, with a mass-effect on the mediastinum 
structures, the heart (mainly the right atrium), and a 
partial collapse of the right lung lobes (Figure 2).

Figure 1. Giant mass with significant deformity of the right chest wall: anterior (A) and lateral views (B).

Figure 2. Preoperative computed tomography scan A – coronal and B – axial planes: chondrosarcoma’s characteristic 
findings (lobulated mass with calcifications), with extensive destruction of the right ribs and compression of the 
mediastinum structures, heart, and right lung.
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A core needle biopsy revealed chondrosarcoma, 
and positron emission tomography ruled out regional 
or distant metastasis. A careful preoperative plan 
was set to allow a complete tumoral resection while 
preserving potential regional reconstructive options 
and their vascular supply. The patient underwent a 
wide en bloc resection of the tumor, including the 
adjacent chest wall, the third to sixth right ribs, parietal 
pleura (21 × 21 cm), thoracic skin (42 × 14 cm), and 
muscle (25 cm major diameter) (Figure 3A and 3B).

The resected tumor specimen presented the 
dimensions of 625 cm2, 13,120 cm3 (25.5 × 21 × 24.5 cm), 
and 5,610 g of weight (Figure 3C).

The histologic analysis reported a grade III 
conventional chondrosarcoma (Figure 4). Complete 
tumor excision with negative histologic margins was 
obtained. Reconstruction of the full-thickness chest 
wall defect was achieved with a sandwich technique 
of methyl methacrylate (MMA) between two layers of 
polypropylene mesh, sutured to the remaining ribs to 
maintain thoracic wall stability. It was covered with a 
pedicled latissimus dorsi (LD) muscle flap (Figure 5).

Direct skin closure without the need for grafting 
or a musculocutaneous flap was possible due to 
the auto-expansion of non-affected thoracic skin by 
the tumor. Patient recovery was uneventful. He was 

Figure 3. A – Intraoperative view of wide en bloc tumor excision; B – Large anterolateral chest wall defect; 
C – Resected tumor specimen (625 cm2): extra-thoracic (arrow) and intra-thoracic tumor extension covered with 
parietal pleura (arrowhead), separated by the transverse section of the third to sixth ribs.

Figure 4. Photomicrographs of the tumor: A – Conventional chondrosarcoma grade III, multinodular, with variable 
cellularity and pleomorphism (H&E, 10X); B – Areas of marked cellular pleomorphism (H&E, 40X).
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extubated in the operating room and discharged from 
the intensive care unit (ICU) on the third post-operative 
day. Hospital post-operative length of stay was 13 days. 
During the follow-up period, the patient presented a 
good general health state and respiratory outcomes, 
without dyspnea or fatigue. The chest wall did not 
present paradoxical movements, and complete healing 
with a pleasant aesthetic result was obtained (Figure 6).

Considering the tumor histological type, the 
disease-free resection margins, and the good clinical 
progression of the patient, regular surveillance without 
the requirement for additional treatments was decided 
at a multidisciplinary team meeting. At the 1.5-year 
follow-up visit, physical examination and thoracic 
CT scan showed no evidence of tumoral recurrence 
(Figure 7).

Figure 5. A – Reconstruction of the chest wall skeletal component with MMA-polypropylene mesh sandwich 
technique; B – Soft tissue coverage with a pedicled LD muscle flap. LD = latissimus dorsi; MMA = methyl methacrylate.

Figure 6. Post-operative functional and aesthetic outcomes after 4 months of the chest wall reconstruction: anterior (A) 
and lateral (B) views.
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DISCUSSION

Although a rare entity, chondrosarcoma is the 
most common malignant tumor of the chest wall, and 
prompt diagnosis is required.1,3 Most patients present 
with an enlarging, painful mass arising from the bony 
costochondral junction or the sternum.1,3 A CT scan 
is the gold standard imaging study for diagnosis and 
operative planning.3,6 The keys to successful treatment 
are early recognition and radical excision with adequate 
margins, as chondrosarcoma is relatively resistant to 
radiotherapy and chemotherapy.3,4 Resection may 
be performed in an appropriate surgical candidate 
based on imaging characteristics or image-guided 
percutaneous biopsy results.3

The case reported herein presents peculiar 
and interesting features of CWC management and 
thoracic reconstruction. Besides being a rare entity, 
this chondrosarcoma’s dimensions are markedly 
larger than those reported in the medical literature, 
considering an average tumor volume of 311–611.5 cm3 
(range: 1.5–6,372 cm3) and an average resection area 
of 81.6–266 cm2.2,9,12,13 Clinical presentation with a 
painless mass is unusual (about 25% of cases), especially 
in large tumors.2,3,6,13 The typical chondrosarcoma CT 
findings were present in our case, consisting of a 
lobulated mass with calcifications—a flocculent or 

“popcorn” calcification pattern.3 After the diagnosis 
was confirmed by core needle biopsy, the subsequent 
treatment was discussed at a multidisciplinary 
oncologic team meeting. A wide en bloc resection with 
appropriate margins, bony chest wall reconstruction 
preserving respiratory mechanics, and vascularized 
soft-tissue coverage was considered the best option, 
according to primary CWC recommendations.3-5 
Reconstruction of complex full-thickness defects 
of the chest wall remains a great challenge due 
to its important role in respiratory function and 
the protection of vital organs. For skeletal support 
reconstruction, synthetic materials are currently 
most commonly used.7-11 The ideal characteristics 
of prosthetic materials include: rigidity (avoiding 
paradoxical chest motion), malleability (intraoperative, 
shaped according to defect), inertness (allowing 
in-growth of fibrous tissue and preventing infection), 
and radiolucency (radiographic follow-up).8,10-12 Diverse 
synthetic materials are available, providing reliable 
stability and contributing to full recovery after oncologic 
resection of the chest wall, with associated shorter 
hospitalization and ventilator time.7,9,11 Polypropylene 
mesh (Prolene or Marlex), combined with MMA in 
a sandwich technique when additional rigid support 
was needed, has been frequently used with excellent 
physiologic and aesthetic outcomes.1,3,9-11 Bioprosthetic 

Figure 7. Post-operative computed tomography scan. Axial (A) and coronal (B) planes (1.5-year follow-up). There 
was no evidence of recurrence. Stable prosthetic skeletal support and good thoracic contour with pedicled muscular 
flap coverage is shown.
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meshes, including acellular dermal matrices, are also 
available, offering a good alternative in defects with a 
high risk of infection and/or skin dehiscence where the 
synthetic mesh is contraindicated.8 The reconstructive 
choice for skeletal support should consider different 
aspects of the chest wall defect: (i) small defects 
(<5 cm) or those located posteriorly under the 
scapula above the fourth rib, may not require skeletal 
reconstruction 8,10,11,14; (ii) lateral defects more often 
require mesh reconstruction8,11; (iii) for resection 
of <4 ribs a mesh-only reconstruction is applied; 
and (iv) for ≥4 ribs and/or a sternal resection, mesh 
with MMA is recommended.9 MMA has been widely 
used for rigid chest wall reconstruction, often applied 
between two layers of polypropylene mesh in a 
sandwich fashion, which is modeled to the thoracic 
curved shape.8,15,16 It is relatively inexpensive, and its 
rigidity provides excellent stability and coverage of 
vital structures.15 However, in some studies, MMA 
was associated with higher rates of seroma and 
infection requiring removal; problems with anchorage 
and prosthesis dislocation; and fracture of the MMA 
edges with associated chronic pain.8,15,16 More recently, 
titanium prosthetic devices have been used for bridging 
multiple ribs and/or sternal defects after oncologic 
resections.16-18 Titanium devices provide a light-weight 
but strong rigid support for rib fixation and chest 
wall reconstruction.17 Their advantages include a 
high strength-to-weight ratio, precise molding, 
integration with the bone over time, resistance to 
infection, and low interference with the CT.17,18 
Moreover, these titanium devices closely ‘mimic’ the 
anatomic contour of the ribs, thus better restoring 
the chest wall shape and allowing more physiologic 
rib movement and breathing mechanics, compared to 
what can be achieved with MMA.15,17 However, some 
complications involving fracture or displacement of 
the titanium systems were reported.15,16,18 In complex 
chest wall defects, the reconstruction with titanium 
devices usually requires combination with synthetic or 
biological meshes and/or muscle flap coverage.15,17,18

Soft-tissue coverage of the chest wall is based 
on the defect location and size, the availability of 
local and regional options, previous surgeries or 
radiotherapy, the general condition of the patient, 
and the prognosis.1,8,9 The pedicled muscular or 
musculocutaneous flaps are usually the first choice 
for coverage (75%–90% in different series).1,9,11 

The most commonly used are LD, rectus abdominis, 
pectoralis major, serratus anterior, and as a salvage 
procedure, the omentum flap.1,3,7,10,11 Free flaps are 
reserved for cases where regional flaps are unavailable, 
insufficient, or have previously failed.1,7,9-11,14 Chimeric 
flaps from the subscapular axis can be used to 
repair massive chest wall defects.8 A flap selection 
algorithm—according to the location and dimensions 
of the defect—was proposed: (i) lateral small defects 
(<300 cm2): LD is indicated; (ii) lateral large (≥300 cm2): 
LD or free flap; (iii) central small: pectoralis major; 
(iv) central large: pedicled vertical rectus abdominus 
myocutaneous (VRAM) flap or if internal mammary 
vessels damaged, free VRAM and/or omentum flap; 
(v) high (infraclavicular): VRAM flap or free flap; and 
(vi) low (supracostal margin): external oblique and/or 
omentum flap.9

Preoperative planning in chest wall reconstruction 
is paramount and requires a methodic evaluation of 
the anticipated defect, considering the defect’s size 
and layers to repair (skeleton and soft tissue), and 
the preservation of potential reconstructive options 
without compromising the appropriate extension of 
tumor resection. In this case, the patient underwent 
resection of four ribs, which is a significant number 
considering the data reported in the literature 
(mean: three to four ribs).2,10-12,13,19 Chest skeletal 
support was restored with the MMA-polypropylene 
mesh sandwich technique while a pedicled LD muscle 
flap provided soft tissue coverage, in accordance with 
reconstructive recommendations for the number of ribs 
resected (four or more ribs), and the dimension and 
location of the defect (lateral ≥300 cm2).1,9,11 LD muscle 
(or musculocutaneous) flap is among the best options 
since it is a reliable and large flap that can be tailored 
to the defect.1,7,12 It has a wide arc of rotation, being 
particularly suited for anterior and anterolateral 
defects, but can be successfully used for most defect 
locations.1,7,11-14 Planning of the surgical incision 
placements for thoracotomy access is essential if a 
regional flap is to be used for reconstruction. Sparing 
the LD and serratus muscles during thoracotomy, or the 
pectoralis muscle in anterior resections—also avoiding 
the section of flap dominant pedicles—will preserve 
these options for subsequent reconstruction. In this 
patient, a large anterolateral chest wall resection with 
the sacrifice of local muscle flaps was needed, while 
vital thoracic structures were preserved, avoiding 
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life-threatening conditions. Team planning of the 
thoracotomy allowed the preservation of LD and its 
pedicle traced near the resection margins. Preservation 
of the regional flaps provides an effective option, with 
shorter operative and recovery time, compared with 
the alternative free flap reconstruction. Adequate 
reconstruction delivers protection of the underlying 
viscera, improvement in respiratory mechanics that 
can significantly shorten ventilator requirements and 
hospital stay, and maintenance of thoracic shape with 
better cosmetic results.2,3 Our patient’s length of hospital 
stay was 13 days (including 3 days in ICU), which is 
among the lowest data mentioned in the literature 
(11.5–20 days; 4–5 days in ICU).9-12 Chondrosarcomas 
usually have a better prognosis than other chest 
wall malignancies, with 5-year survival rates of 
85%–90%.2,13,19 Histologically, they are classified into 
three grades (I–III), with grade III chondrosarcomas 
presenting as highly cellular tumors with marked 
pleomorphism and frequent mitoses, which are 
associated with lower survival rates.3 Our patient 
had clinical and tumoral features that could be 
considered poorer prognostic factors, such as being 
older than 50 years, having a large tumor volume 
(>200 cm3), grade III histology, and compression of 
thoracic structures.2,3,10,13 However, wide excision 
with clear margins stands as a main prognostic factor 
for long-term survival since local recurrence portends 
systemic metastasis and eventual tumor-related 
mortality.2,3 A complete tumoral excision with negative 
margins in addition to a successful functional and 
aesthetic chest wall reconstruction was accomplished 
in this patient. Therefore, tumoral resection must 
never be compromised due to concerns regarding 
the defect closure. A multidisciplinary approach and 
teamwork between thoracic and plastic surgeons are 
fundamental, allowing a safe and reliable one-stage 
tumoral resection and chest wall reconstruction with 
optimal oncologic outcomes and minimal patient 
morbidity.
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