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Simple Summary

The chest wall is a complex musculoskeletal structure that provides mechanical support,
enables upper limb movement, protects intrathoracic organs, and contributes to respiration.
Tumors of the chest wall may be benign or malignant and are classified as primary—arising
from bones, cartilage, muscles, or soft tissues—or secondary, resulting from local invasion
or metastasis, most often from breast or lung cancer. Approximately half of all chest wall
tumors are malignant. Surgical resection remains the cornerstone of treatment and offers
the best chance of cure, even when ribs, sternum, or spine are involved. Complete en bloc
excision with adequate margins is essential to prevent recurrence, and reconstruction may
be required to restore chest stability and respiratory function. Effective management relies
on a multidisciplinary approach, integrating advances in surgery, prosthetic materials, and
perioperative care to improve outcomes and long-term survival.

Abstract

The chest wall represents a complex musculoskeletal structure that provides protection
to intrathoracic organs, mechanical support for respiration, and mobility for the upper
limbs. Neoplastic diseases of the chest wall encompass a heterogeneous group of benign
and malignant lesions, which may be classified as primary—originating from bone, car-
tilage, muscle, or soft tissue—or secondary, resulting from direct invasion or metastatic
spread, most commonly from breast or lung carcinomas. Approximately half of all chest
wall tumors are malignant, and their management remains a significant diagnostic and
therapeutic challenge. Surgical resection continues to represent the mainstay of curative
treatment, with complete en bloc excision and adequate oncologic margins being critical
to minimize local recurrence. Advances in reconstructive techniques, including the use of
prosthetic materials, biological meshes, and myocutaneous flaps, have markedly improved
postoperative stability, respiratory function, and aesthetic outcomes. Optimal management
requires a multidisciplinary approach involving thoracic and plastic surgeons, oncologists,
and radiotherapists to ensure individualized and comprehensive care. This review summa-
rizes current evidence on the classification, diagnostic evaluation, surgical strategies, and
reconstructive options for chest wall tumors, emphasizing recent innovations that have
contributed to improved long-term survival and quality of life in affected patients.
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1. Introduction

The chest wall, or thoracic wall, is a complex musculoskeletal structure that provides
mechanical support, facilitates movement of the shoulders and upper limbs, and protects
the vital organs housed within the thoracic cavity. It also plays a critical role in normal
respiratory mechanics. A variety of benign and malignant lesions can develop within the
chest wall, which represent a heterogeneous group of tumors broadly classified as primary
or secondary:.

Primary chest wall tumors arise from the intrinsic components of the rib cage, in-
cluding bone, cartilage, muscles, connective tissue, nerves, and blood vessels. Secondary
tumors, by contrast, are more common and typically result from local invasion or distant
metastases, most frequently from breast or lung carcinoma. Overall, approximately half of
all chest wall tumors are malignant in nature [1,2].

The diagnosis and management of these lesions remain among the most challenging
tasks in thoracic surgery. Nevertheless, significant progress in recent decades—particularly
in surgical techniques and reconstructive materials—has led to improved prognosis and
long-term survival. Whenever feasible, complete surgical resection remains the treatment
of choice and offers the highest chance of cure. The involvement of the ribs, sternum, or
spine should not automatically preclude surgery. En bloc excision with adequate margins
of healthy tissue is essential to minimize the risk of local recurrence.

Following resection, chest wall reconstruction is often required to restore anatomical
continuity and mechanical stability, as well as to prevent complications such as paradoxical
chest motion, respiratory insufficiency, and infection [3]. Optimal management of these
complex cases necessitates a multidisciplinary approach, involving thoracic and plastic
surgeons, oncologists, radiotherapists, anesthesiologists, and physiotherapists.

The management of chest wall tumors continues to represent a demanding and in-
tricate field of oncologic surgery. This review summarizes the current evidence on these
entities, with a focus on contemporary surgical strategies and advances in chest wall
resection and reconstruction techniques.

2. Primary Chest Wall Tumors

Primary tumors of the chest wall are uncommon and comprise a diverse group of
neoplasms, including both benign and malignant types. They account for less than 2% of
all thoracic cancers, with malignancies representing approximately 50% to 80% of cases.
These tumors are typically classified according to their tissue of origin: about 55% arise
from bone or cartilage, while the remaining 45% originate from soft tissue. Among primary
bone tumors of the chest wall, roughly 85% develop in the ribs, with 88% of these being
malignant. The sternum is affected in about 15% of cases, and tumors in this location are
almost always malignant. Notably, over 20% of primary chest wall cancers are discovered
incidentally during imaging performed for unrelated reasons [4-6].

2.1. Primary Bone Tumors

Malignant bone tumors of the chest wall generally have a poor prognosis, with an
average five-year survival rate of approximately 60%. Unlike benign lesions, malignant
tumors typically exhibit faster growth. The most common clinical symptom is pain, which
may or may not be accompanied by a palpable mass. This pain is often mistaken for chronic
musculoskeletal discomfort or trauma-related injury. In roughly 20% of cases, chest wall
bone tumors are discovered incidentally during radiographic examinations performed
for unrelated reasons. Clinical presentations can vary widely, making it challenging to
differentiate between malignant and benign tumors based solely on symptoms. For in-
stance, conditions such as Ewing’s sarcoma or Langerhans Cell Histiocytosis may present
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with nonspecific signs, including generalized fatigue, bone pain, fever, and weakness. A
suspicion of malignancy should arise when a mass is detected in a child’s chest wall or
when a sternal mass is found in an adult. The presence of a firm, immobile mass adherent
to the chest wall increases the likelihood of a bone tumor. Therefore, a comprehensive
medical history is essential in the diagnostic workup. Evaluation should include prior
cancer history, past radiation exposure, and any history of chest trauma. A meticulous
physical examination is critical to confirm the presence, size, and location of the tumor and
to guide subsequent diagnostic or surgical planning [7,8].

2.2. Primary Soft-Tissue Tumors

Soft-tissue tumors represent about 45% of chest wall malignancies, with soft-tissue
sarcomas being the most common malignant type. These tumors most often occur in
middle-aged men, though rhabdomyosarcoma is more frequently seen in children. Primary
soft-tissue tumors usually present as slow-growing, palpable masses on the chest wall.
Rapid growth and associated pain often indicate malignancy, with potential involvement of
adjacent structures. However, there are no definitive clinical signs that reliably distinguish
malignant from benign tumors. Initial evaluation should include a detailed medical history,
assessing for previous malignancies, prior radiation exposure, and the specific symptoms
related to the mass [5].

3. Secondary Chest Wall Tumors

The chest wall can also be affected by metastatic lesions, which may occur through
direct invasion from adjacent structures or via hematogenous and lymphatic spread. Sec-
ondary tumors of the thoracic wall are more common than primary chest wall tumors, with
metastases from breast and lung cancers being the most frequently observed. In cases of
secondary tumors, surgical intervention, including chest wall or sternal resection, is often
considered for palliative purposes. The primary goals of such procedures are to alleviate
pain, manage ulceration, and control potential complications such as bleeding or infections
caused by the tumor mass. When planning surgical resection and possible reconstruction
of the chest wall, it is crucial for surgeons to take into account any previous treatments,
including chemotherapy, radiotherapy, or prior surgeries performed for the management
of the primary tumor. This careful consideration helps optimize outcomes and minimize
complications [2—4].

3.1. Breast Cancer

Advanced breast cancer may extend to the chest wall through direct invasion from
the primary tumor, locoregional recurrence in areas previously treated with surgery or
radiotherapy, or via hematogenous spread. The sternum can also be affected due to
involvement of the internal mammary chain lymph nodes. Patients with chest wall in-
volvement often experience significant symptoms, including pain, compression, ulceration,
fungation, bleeding, and bacterial contamination accompanied by malodorous discharge.
Treatment strategies for breast cancer are diverse and can include hormonal therapy, sys-
temic chemotherapy, targeted therapies such as monoclonal antibodies, antibody-drug
conjugates, or immunotherapy, radiotherapy, surgical intervention, or a combination of
these modalities. Decisions regarding chest wall resection and the approach to reconstruct
the resulting defect must be highly individualized and typically involve a multidisciplinary
team. For patients without distant metastases but with involvement of the musculoskeletal
components of the chest wall, local chest wall recurrences, or isolated regional lymph
node recurrence, surgical management may offer the best chance for disease control and
improved quality of life. Surgical principles focus on achieving complete en bloc resection
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of the tumor, including all affected or compromised skin, muscle, ribs, and, when necessary,
portions of the sternum or clavicles to ensure wide negative margins. Reconstruction
of the chest wall defect should prioritize both functional and protective outcomes, safe-
guarding intrathoracic organs while providing durable coverage, often utilizing various
myocutaneous flaps [9-11].

3.2. Lung Cancer

Chest wall invasion is an uncommon clinical scenario, representing approximately
3% to 8% of all resected non-small-cell lung cancer (NSCLC) cases and around 45% of T3
tumors. Despite its rarity, the optimal management of these advanced tumors remains
debated, particularly regarding the roles of neoadjuvant therapy, surgical techniques, and
chest wall reconstruction. According to the 2023 National Comprehensive Cancer Network
(NCCN) guidelines, en bloc resection is recommended as the primary treatment approach
for patients with T3NO-1 disease or resectable T4ANO-1 tumors involving the chest wall [12].
In patients without significant functional limitations, there are no absolute contraindications
to chest wall resection and reconstruction. For IIIA tumors, surgery should be reconsidered
after planned preoperative systemic therapy—either concurrent chemoradiotherapy or
chemotherapy—followed by evaluation of postoperative outcomes. Subsequent manage-
ment, including repeat surgery or additional chemotherapy/chemoradiotherapy, should
be guided by the status of surgical margins. For cases with positive margins, reoperation in
combination with adjuvant chemotherapy or chemoradiotherapy is generally advised to
improve local control and overall outcomes [13-16].

3.3. Others

Isolated metastases to the chest wall originating from extra-thoracic solid tumors
are uncommon. Among the malignancies most frequently associated with this pattern
of spread are renal cell carcinoma, bladder cancer, prostate cancer, melanoma, thyroid
cancer, and ovarian cancer. Although rare, these metastatic lesions can present diagnostic
and therapeutic challenges, as they may mimic primary chest wall tumors or other local
pathologies. Recognition of the primary tumor type is essential for guiding appropriate
management, which may include systemic therapy, surgical excision, or palliative interven-
tions depending on the patient’s overall condition and disease burden [17] [Table 1].

Table 1. Different managements of chest wall tumors.

Tamor Type Management Surgical Role of Systemic Reconstruction
Approach Considerations Therapy Challenges
Wide en-bloc resection;  Achieve clear margins; Limited efficacy for Standard
Primary Sarcoma negative margins may require extensive chemo/radiation reconstruction;
(e.g., Chondrosarcoma) essential; MDT resection; reconstruction t select subt depends on defect
involvement tailored to defect except select subtypes size/location

Radiation-Induced
Sarcoma

Aggressive surgical
resection; aim for
negative margins;

MDT approach

Poor tissue quality;
higher risk of wound
complications; negative
margins challenging

Limited efficacy;
re-irradiation
considered in

select cases

Increased wound
complications;
impaired healing;
Complex reconstruction

Breast Cancer
Recurrence

Multimodal: systemic
therapy central; salvage
surgery if feasible;
radiotherapy if not
previously given

Salvage mastectomy or
repeat conservation;
prior treatments
impact options

Systemic therapy
(chemo, endocrine,
anti-HER?2) tailored

to subtype

Reconstruction affected
by prior surgery/
radiation; tissue
quality variable
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Table 1. Cont.

Management
Approach

Surgical

Tumor Type Considerations

Role of Systemic

Reconstruction

Therapy Challenges

Induction chemo/
immunotherapy
followed by surgery in
selected NO-N1 cases;
MDT evaluation

RO resection required;
complex resection/
reconstruction;
mediastinal staging
essential

NSCLC with T3-T4

Chest Wall Invasion sur:

Systemic therapy based
on molecular profile;

N2-N3 disease

Extensive defects; may
require rigid and soft
tissue reconstruction;

high morbidity

gery not for

4. Diagnostic Approach
4.1. Imaging

Radiological diagnosis of chest wall tumors

can be challenging due to their consid-

erable histological diversity. Moreover, imaging alone often cannot reliably differentiate

between benign and malignant lesions. Therefore,

an integrated approach using multiple

imaging modalities is recommended. The most commonly employed techniques include
chest X-rays, computed tomography (CT), magnetic resonance imaging (MRI), and positron
emission tomography (PET). Chest X-rays are typically the first imaging modality used.

They help identify the location and size of the 1

esion and may reveal features such as

calcification, bone erosion, or destruction. Certain bone tumors of the chest wall display

characteristic radiographic patterns that can facilitate diagnosis; however, early-stage tu-

mors may be overlooked. In some cases, conventional radiogra can provide sufficien
y b looked. I t 1 radiography P d ff t

information for diagnosis, potentially obviating th

e need for a tissue biopsy [18]. CT imag-

ing offers higher sensitivity and specificity than chest X-rays, providing superior resolution.
When performed with contrast, CT enables detailed assessment of the tumor’s extent and

its relationship with surrounding structures, including the lungs, pleura, mediastinum, and

regional lymph nodes. Additionally, CT can offer
and internal composition [18] [Figure 1]. MRI is
characterization and superior spatial resolution.

insights into tumor density, vascularity,
particularly valuable for precise tissue
It is especially useful in distinguishing

chest wall tumors from infectious or inflammatory conditions, enhancing diagnostic ac-

curacy [19-21]. PET is a non-invasive modality that allows for the evaluation of disease

presence and extent. It is particularly useful in staging and monitoring treatment response,

especially for sarcomas. Studies have reported a sensitivity of 88% and a specificity of

92% for detecting high-grade local sarcoma recurrences, underscoring its important role in

clinical management [22] [Table 2].

Table 2. Strengths and weaknesses of imaging modalities in chest wall tumors.

Imaging Modality Strengths Weaknesses

Specific Clinical Scenarios

Excellent bone detail; detects
calcification, cortical destruction,
and osseous involvement; rapid

acquisition; widely available

CT

radiation exposure

Limited soft tissue contrast;
may underestimate soft
tissue/chest wall invasion;

Initial evaluation, staging,
surgical planning, osseous
tumors, detection of
calcified matrix

Superior soft tissue contrast; precise
delineation of tumor margins and
extent; optimal for neurovascular,

muscle, and fat involvement;
no ionizing radiation

MRI
for calcification

Longer scan time; higher cost;
motion artifacts; less effective

Problem-solving for equivocal CT
findings, preoperative planning,
assessment of soft tissue and
neurovascular invasion

High sensitivity/specificity for
superficial chest wall invasion;
real-time imaging; guides biopsy;
no radiation

Ultrasound for deep or complex les

poor bone detail

Operator-dependent; limited

Assessment of chest wall invasion
by lung cancer, superficial lesions,
biopsy guidance

ions;
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Table 2. Cont.

Imaging Modality Strengths Weaknesses Specific Clinical Scenarios
Functional imaging; detects Poor anatomical detail; not
PET/CT metabolic activity; useful for first-line for initial evaluation;  Staging, evaluation of treatment
staging, treatment limited soft tissue response, detection of recurrence
response, recurrence characterization
. . L itivity fi ft ti
Readily available; detects ow sen51t1V1t¥ or soft tissue .. . .
. . .. and small lesions; poor for Initial screening, detection of
Chest Radiograph mineralization and gross

bone changes

extent and tissue
characterization

mineralization in bone tumors

LEFT RECTUS
ABDOMINIS
{sectioned)

Figure 1. (A) Preoperative CT scan showing a chondrosarcoma arising from the 6th costo-chondral
junction and compressing the cardiac surface. Radiological features suggesting chondrosarcoma:
lobulated, expansive bone lesion with well-defined margins; internal low attenuation due to high
water content of the cartilaginous matrix; soft tissue extension beyond the bone. (B) Intraoperative
view demonstrating surgical resection of the chondrosarcoma.

4.2. Pathology

In many cases, radiological imaging alone is not sufficient to establish a definitive
diagnosis, and histological confirmation is often required. Therefore, tissue biopsy is
commonly performed to verify the diagnosis. For lesions larger than 2 cm, obtaining
preoperative diagnostic confirmation is generally recommended [23]. Pathological samples
can be collected through fine-needle aspiration, incisional biopsy, or excisional biopsy. Fine-
needle aspiration is often appropriate when metastatic disease is suspected. Several studies
have also shown that core needle biopsy of bone tumors provides accuracy comparable to
that of incisional biopsy. However, the limited tissue obtained via fine-needle aspiration
may not always be adequate for a conclusive diagnosis [23]. For tumors larger than 5 cm,
incisional biopsy is typically performed, with the understanding that the biopsy site should
be re-excised during definitive surgical resection. Excisional biopsy may be considered for
small lesions (<2 cm), ensuring that wide negative margins of at least 2 cm are achieved. In
such cases, excisional biopsy serves both diagnostic and therapeutic purposes [23].

5. Non-Surgical Treatment

Non-surgical treatment of chest wall tumors is highly dependent on tumor histology,
location, and extent. For malignant chest wall tumors, especially soft-tissue sarcomas,
non-surgical modalities include systemic chemotherapy and radiotherapy, which may
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be used as neoadjuvant or adjuvant therapy to improve local control, reduce tumor size,
or address unresectable disease. Neoadjuvant chemotherapy is commonly employed in
approximately 25% of cases to downstage tumors prior to surgical consideration, while
adjuvant chemotherapy and radiotherapy are used postoperatively in 39% and 29% of
cases, respectively, to reduce recurrence risk and improve survival outcomes [24].

For Ewing sarcoma, neoadjuvant therapy consists of multiagent chemotherapy, typ-
ically alternating cycles of vincristine, doxorubicin, and cyclophosphamide (VDC) with
ifosfamide and etoposide (IE). This approach is used to reduce tumor burden and treat mi-
crometastatic disease prior to local control (surgery and/or radiotherapy). Dose-intensified
regimens with interval compression (every 2 weeks) are now standard in the USA, as
supported by recent randomized trials, and are associated with improved event-free and
overall survival [25].

For osteosarcoma, neoadjuvant chemotherapy is also standard, most commonly with
the MAP regimen (high-dose methotrexate, doxorubicin, and cisplatin). This is adminis-
tered for 10-12 weeks before surgery, allowing for assessment of histologic response and
facilitating limb-sparing procedures. Adjuvant chemotherapy is continued postoperatively.
Alternative regimens have not shown superiority to MAP in newly diagnosed cases [26].

In contrast, conventional chondrosarcoma is generally resistant to chemotherapy
and radiotherapy. The mainstay of treatment is surgical resection with wide margins.
Neoadjuvant therapy is not indicated for conventional chondrosarcoma. However, rare
subtypes such as mesenchymal chondrosarcoma may benefit from chemotherapy, and
mesenchymal or dedifferentiated variants may be considered for adjuvant or neoadjuvant
therapy in select cases [27].

For benign chest wall tumors, observation is appropriate for asymptomatic lesions,
and biopsy is indicated when radiological features are unclear or surgery is contraindi-
cated [28]. In select cases where surgery is not feasible due to tumor size, location, or patient
comorbidities, radiotherapy may be considered for palliation or local control, particularly in
metastatic or locally advanced disease. Multidisciplinary evaluation at specialized sarcoma
centers is recommended to individualize treatment plans and optimize outcomes, given
the rarity and heterogeneity of these tumors [29]. Overall, non-surgical management is
tailored to tumor biology and patient factors, with multimodal therapy playing a critical
role in cases where surgical resection is not possible or not indicated [22-24].

6. Surgical Treatment

Surgical resection remains the cornerstone of treatment for most chest wall tumors,
with the principal objective being an “en-bloc” removal of the lesion ensuring microscopi-
cally negative margins (R0 resection), as margin status is the key prognostic factor influ-
encing both local recurrence and long-term survival [30,31]. In malignant cases, surgery is
typically incorporated into a multidisciplinary strategy that may include neoadjuvant or
adjuvant chemotherapy and/or radiotherapy, depending on tumor histology and disease
stage. Resections of the chest wall often require complex reconstructive procedures to
restore thoracic stability, maintain adequate respiratory function, and protect intrathoracic
viscera. Reconstruction options include synthetic meshes, biologic substitutes, and pedicled
or free muscle/myocutaneous flaps, selected according to the extent and location of the
defect, as well as patient-specific considerations [32]. Close collaboration between thoracic
and plastic surgeons is crucial for achieving optimal oncologic clearance and functional
recovery. Extended resections involving adjacent structures—such as the lung, diaphragm,
or pericardium—can be safely performed in specialized centers without compromising
curative potential [31,32]. Ultimately, surgery provides the highest likelihood of cure or
durable disease control, with reconstructive techniques continuously advancing to reduce
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morbidity and improve postoperative quality of life. In cases of metastases, low-grade
tumors, or benign lesions, a surgical margin of 2 cm may be adequate. However, for
malignant tumors, excision should ensure wide negative margins (R0) tailored to tumor
grade and anatomical barriers [33]. For highly malignant tumors, achieving oncological
radicality often requires a full-thickness resection, including muscle, bone, and potentially
skin [34]. In aggressive tumors that tend to extend along the periosteum, complete removal
of the affected bone—whether a rib or the sternum—is necessary, while still preserving
respiratory function. Due to the increased likelihood of metastasis to the subperiosteum
and surrounding structures, it is generally recommended to resect the ribs immediately
above and below the tumor. The tumor should be excised “en bloc,” including the site
of any prior biopsy and all involved tissues or structures, such as soft tissue, pleura,
lung, or diaphragm. Adequate oncological resection of chest wall tumors may necessitate
reconstruction to restore thoracic structural and functional integrity. This helps protect
underlying organs, prevents lung herniation and paradoxical chest wall movement, and,
when feasible, provides acceptable aesthetic outcomes. Currently, there are no definitive
guidelines outlining indications for chest wall reconstruction; consequently, surgical ap-
proaches often rely on the surgeon’s expertise and preference [35]. Not all chest wall defects
require reconstruction. Small defects (<5 cm) or resections involving fewer than three ribs
typically do not need prosthetic repair, as soft-tissue coverage is generally sufficient [36].
Subscapular and apico-posterior defects up to 10 cm may also be left unreconstructed
due to the stabilizing support of the scapula and shoulder. Several options exist for chest
wall reconstruction and stabilization, including soft-tissue flaps and prosthetic materials.
Surgeons can choose from synthetic, alloplastic, or biologic prosthetic materials to restore
chest wall integrity [36]. The ideal prosthetic material should be rigid enough to prevent
paradoxical motion, malleable, resistant to infection, biologically inert, radiolucent, and
cost-effective [35]. In practice, no single material meets all these criteria, and combinations
are often employed. Each prosthetic option has its advantages and disadvantages, with no
clear superiority; the choice of reconstruction method frequently depends on the surgeon’s
experience and preference [37] [Figure 2].

Figure 2. Sternal reconstruction using a composite rigid prosthesis (polypropylene + methyl methacrylate).

Three-dimensional (3D)-printed custom-made implants—including those made from
titanium and polyether ether ketone (PEEK)—offer precise anatomical fit and robust me-
chanical stability. Recent studies demonstrate that 3D-printed PEEK implants, especially
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when combined with myocutaneous flaps, provide excellent structural support, integration,
and functional outcomes with low complication rates in large, full-thickness defects [38].

Titanium plates or bars are widely used for rigid stabilization, particularly in sternal
and rib reconstructions. While effective, recent data highlight a high complication rate—
including plate fracture, wound healing deficits, and infection—necessitating caution in
patient selection and technique [39].

Biosynthetic meshes and acellular dermal matrices (biologic matrices) are primarily
used for soft-tissue coverage and semirigid stabilization. Biologic meshes, such as porcine-
or ovine-derived matrices, are associated with fewer infections and mesh explantations
compared to synthetic meshes, though robust comparative data are lacking [40].

Polyether ether ketone (PEEK), as a 3D-printed implant, is increasingly favored for its
biomechanical properties closely resembling cortical bone, with evidence supporting its
safety and efficacy in preserving pulmonary function and minimizing complications [38]
[Table 3].

Table 3. Advantages and disadvantages of different reconstruction materials.

Material

Advantages Disadvantages

Synthetic Meshes [40]

Higher risk of infection and surgical site
Widely available; strong; cost-effective; easy =~ complications, especially in irradiated or obese
to handle; good for large defects patients; may require explantation if infected;
less tissue integration

Biologic Matrices [40]

Lower infection rates; better tissue Higher cost; increased bacterial adhesion
integration; suitable for contaminated or in vitro; less mechanical strength than
irradiated fields; fewer mesh explantations synthetic mesh; limited long-term data

Titanium Implants
(plates/bars/mesh) [39]

Rigid stabilization; biocompatible; good for ~ High complication rate (plate fracture, wound
large, full-thickness defects; easy to shape  healing deficit, infection); may require revision
and fix; durable surgery; caution in patient selection

3D-Printed Custom-Made
Implants (Titanium, PEEK,

Methyl Methacrylate) [38]

Precise anatomical fit; customizable for
complex defects; excellent structural support;
improved functional and cosmetic outcomes;

low complication rates with PEEK

Higher cost; limited long-term data; risk of
infection (especially with titanium); technical
expertise required

7. Discussion

Chest wall tumors, encompassing both primary and secondary neoplasms, represent a
complex and heterogeneous group of lesions that pose significant diagnostic and therapeu-
tic challenges. Primary tumors, arising from intrinsic chest wall structures such as bone,
cartilage, and soft tissue, are rare, constituting less than 2% of thoracic cancers. Despite
their low prevalence, primary malignancies account for a substantial proportion of these
tumors, with bone and cartilage-derived tumors exhibiting particularly aggressive behavior.
Clinical presentation is often nonspecific, with pain and palpable masses being common
but not definitive indicators of malignancy. Incidental detection on imaging highlights the
importance of thorough diagnostic evaluation, particularly in cases where subtle symptoms
may mask underlying pathology. Soft-tissue sarcomas, while less common than bone
tumors, demonstrate variable growth patterns and can involve surrounding structures,
further complicating early diagnosis [1-4]. Secondary chest wall tumors, often resulting
from metastases or direct invasion by breast or lung carcinomas, are more frequently
encountered. In these cases, management is primarily palliative, aiming to relieve pain,
prevent ulceration, and maintain quality of life. However, for select patients with localized
disease and no distant metastases, surgical intervention can offer meaningful disease con-
trol. Advanced breast and lung cancers illustrate the need for individualized treatment
strategies that integrate systemic therapies, radiotherapy, and meticulous surgical planning,
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emphasizing the role of multidisciplinary care [15]. Diagnostic workup for chest wall
tumors relies on a combination of imaging modalities and histopathologic confirmation.
Chest X-rays, CT, MRI, and PET scans provide complementary information regarding
tumor location, extent, and tissue characteristics, facilitating surgical planning and monitor-
ing response to therapy. Biopsy, whether fine-needle, core, or excisional, remains essential
to establish histological diagnosis, particularly in lesions larger than 2 cm or those with
ambiguous radiological features [21,22,41]. Surgical resection remains the cornerstone of
curative treatment, with en bloc excision and negative margins being critical determinants
of long-term survival. Reconstruction of the chest wall following extensive resection is
often necessary to maintain mechanical stability, protect intrathoracic organs, and preserve
respiratory function. Advances in prosthetic materials and flap techniques have improved
functional and aesthetic outcomes, although the choice of reconstruction remains highly
individualized. For unresectable or metastatic lesions, non-surgical approaches, including
chemotherapy, radiotherapy, and targeted therapies, play a vital role in disease manage-
ment [1,2,42]. Overall, the management of chest wall tumors exemplifies the need for a
nuanced, multidisciplinary approach, integrating accurate diagnosis, surgical expertise,
and individualized adjunctive therapies to optimize patient outcomes in this challenging
oncologic setting.

8. Conclusions

Chest wall tumors, whether primary or secondary, represent a rare but clinically
significant group of neoplasms requiring careful evaluation and management. Early and
accurate diagnosis, integrating imaging and histopathology, is crucial for guiding treatment
decisions. Surgical resection with negative margins remains the cornerstone of curative
therapy, often necessitating complex reconstruction to preserve thoracic stability and func-
tion. Multidisciplinary collaboration is essential, particularly in cases involving metastases
or advanced disease, to optimize outcomes through a combination of surgery, systemic
therapy, and radiotherapy. Ultimately, individualized, evidence-based management offers
the best potential for survival, functional preservation, and improved quality of life.
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