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Abstract:

Introduction: Cartilage-forming tumors as a group are the most common primary bone tumors; this is largely
due to the common occurrence of asymptomatic benign lesions.

Objectives: The purpose of this study is to retrospectively review our experience with chest wall resections and
reconstruction and determine the postoperative complications.

Methods: Among 194 cases of chest wall tumors treated between 2010 and 2016, 26 cases of cartilage origin
were retrospectively investigated. The results were analyzed using the Fisher's exact test.

Results: The mean age of the study population was 45.1 (11.1) years. Thirteen (50%) patients were male and 13
(50%) were female. The mass was located on the right side in 19 (73%) patients on the left side in 7 (27%)
patients. It was found that 8 patients (31%) masses were located in anterior chest wall, 6 patients (23%) in
lateral chest wall, and 12 patients (46%) in posterior chest wall. Nineteen (63%) masses were benign whereas 7
(37%) were malignant.

Conclusions: Malignancy should be strongly considered in chest wall tumors. Detailed history and physical
examination are required for diagnosis. Treatment success depends on an adequate tumor resection.
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I.  Introduction

The chest wall consists of a variety of tissues, including skin, fat, lymphovascular vessels, fascia,
muscle, bone, and cartilage. Primary chest wall tumors constitute only 1% to 2% of all thoracic neoplasms.!
They are best classified according to their tissue of origin (bone or soft tissue), and are further subdivided as
benign or having a malignant potential. Approximately 60% of primary chest wall tumors are malignhant, with
malignancy risk being increased at the extremes of age.!” Approximately 55% of these malignant tumors arise
from bone or cartilage and 45% from soft tissue. !
The purpose of this study is to retrospectively review our experience with chest wall resections and
reconstruction, and to investigate postoperative complications.

Il. Methods

Among 194 chest wall tumor cases treated between 2010 and 2016, 26 cases of cartilage origin were
assessed. The patients’ medical records were retrospectively analyzed. Age, gender, symptoms and location of
disease, radiological examinations, diagnosis and treatment characteristics, complications, length of stay, and
morbidity and mortality rates were investigated. Primary lung, pleural, and mediastinal tumors with chest wall
invasion as well as metastatic lesions were excluded. The main diagnostic methods included chest X-ray,
computed tomography (CT), magnetic resonance imaging (MRI), positron emission tomography (PET-CT),
needle aspiration, tru-cut biopsy, and incisional and/or excisional biopsy.

Ethics committee approval was received for this study from the ethics committee as a decision number
2017-10/ 43/KAEK Uludag University Faculty of Medicine Ethics Committee.
Statistical analysis

Continuous variables were expressed as mean + standard deviation and categorical variables as number
and percentage. The comparisons were made with Fisher's exact test (4). p<0.05 was considered statistically
significant.
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I11. Results

The mean age of the study population was 45.1 (11.1) years. Thirteen (50%) patients were male and 13
(50%) were female. The mass was located on the right side in 19 (73%) patients and on the left side in 7 (27%)
patients. The main symptoms included a painless swelling ([n=16], 62%), a painful swelling ([n=10], 38%),
cough ([n=7], 27%), dyspnea ([n=6], 23%), and pleural effusion ([n=4], 15%).

Eight (31%) masses were located in anterior chest wall, 6 (23%) were in lateral chest wall, and 12
(46%) were in posterior chest wall. Three (12%) lesions were located in sternum, 16 (61%) in rib cartilage, and
7 (27%) in the ribs (Figure 1, 2).

The histopathological distribution of lesions with a benign cartilaginous origin (n=19) were as follows:
8 (42%) were chondroma, 1 (5%) were chondroblastoma, and 10 (53%) were osteochondroma. All (100%) of 7
malignant masses of cartilage origin were chondrosarcoma (Table 1).!

Five (19%) patients underwent incisional biopsy and medical treatment, 21 (81%) surgical excision
and/or drainage, 5 (19%) tube thoracostomy, 5 (19%) muscle flap insertion, 6 (23%) synthetic graft (mesh)
placement, and 2 (8%) reconstruction with myocutaneous flaps (Table 2) (Figure 3).

The morbidity rate was 12% (n=3) but no death was observed. The most common complications were
respiratory failure ([n=2], 8%) and wound infection ([n=1], 4%). The average length of hospital stay was 7.5
(2.1) days.

IV. Discussion

Chest wall tumors are grouped into 3 groups, namely malignant, benign, and neoplastic. Although the
local invasion of chest wall by any metastatic lesion or adjacent organ tumors constitutes the majority of the
chest wall masses, primary chest wall tumors constitute 5% of all thoracic neoplasms and 1-2% of all primary
tumors.® Primary malignant tumors are originated from soft tissues, bone, and cartilage.? In our study, 26
masses originated from cartilage. Among these, 19 (73%) were benign cartilaginous masses and the remainders
(In=71, 27%) were malignant masses of cartilage origin.

The incidence of malignant lesions among primary chest wall tumors has been reported to be 50-80%.
The percentage of malignant soft tissue tumors is higher than malignant bone and cartilage tumors.® Fifty
percent of primary malignant chest wall tumors originating from bone and cartilage involve ribs, 30% involve
the scapula, and 20% involve the sternum and clavicle."” They are more common in sternal body, manubrium
sterni, and clavicula."™ In this study, malignant lesions constitute 27% of masses of cartilage origin.
Chondrosarcoma was the most common malignant mass of cartilage origin.

Primary chest wall tumors are two times more common in males than females. Benign chest wall
tumors are seen 14 years earlier than malignant chest wall tumors. In other words, the average age of onset is 26
years for benign tumors and 40 years for malignant tumors.™ In our study, the number of males and females
were equal (n=13 for each), with a male-to-female ratio being 1.00.

Chest wall tumors with subcutaneously location can be asymptomatic but also cause swelling, pain,
ulcers, and infections.!» Tumors of bone origin may cause pain due to periosteal involvement or stress. In these
tumors pain can be the first symptom. Fast-growing lesions are more likely to cause pain and are often
indicative of malignancy.!”? All malignant tumors can produce pain during their course. However, two-thirds of
benign tumors are painful.%® In our study, the main symptoms were painless swelling ([n=16], 62%), painful
swelling ([n=10], 38%), cough ([n=7], 27%), dyspnea ([n=6], 23%), and pleural effusion ([n=4], 15%).

A detailed history and physical examination are required for diagnosis. The first step of radiological
diagnosis is chest X-ray. CT is the most effective imaging method for the diagnosis of chest wall tumors. It is
useful for showing masses originating from ribs or damaging bony cortex, calcifications within the mass, and
lung metastases. MRI plays an integral role for making the diagnosis and devising the treatment plan. It
effectively shows tumor’s soft tissue involvement, bone marrow infiltration, intraspinal spread, and relation to
mediastinal structures.*? PET-CT is an effective method for assessing the spread of tumors, especially sarcoma,
and biological heterogeneity, stage, and response to treatment of a variety of tumors.[”? In our study, the main
methods used for diagnosis were chest X-ray, CT scanning, MRI, PET-CT, needle aspiration, tru-cut biopsy,
incisional and/or excisional biopsy. However, chest X-ray and CT were used for the majority of cases.

The most common benign tumors of the chest wall are osteochondroma, chondroma, fibrous dysplasia,
and eosinophilic granuloma. Osteochondroma constitutes 50% of all benign rib tumors. It originates from the
metaphyseal region of rib. Calcification in the periphery of a mass can be radiologically visible. Tumors arise in
childhood and will continue to grow until full maturation of the skeletal system is reached. Resection is
recommended for osteochondromatosis occurring after puberty. If an asymptomatic mass detected before
puberty becomes symptomatic or starts to grow, resection should be performed in contemplation of a malignant
degeneration.®®! In our study, while osteochondroma was the most common mass of bone or cartilage origin
([n=10], 53%), the second most common mass of cartilage origin was chondroma ([n=8], 27%).
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Although radiographic imaging can identify many types of bone tumors, a tissue biopsy is often used to
confirm the diagnosis, to rule out metastatic lesions, or when surgery is not primarily considered. Techniques for
obtaining tissue samples include percutaneous core needle biopsy, incisional biopsy, and excisional biopsy.
Fine-needle aspiration biopsy is not preferred in the diagnosis of primary bone or cartilage tumors. It is usually
used to evaluate chest wall metastases of a known malignancy. The success rate of percutaneous needle biopsy
for making the diagnosis of musculoskeletal tumors has been reported as 92%.["**%] Incisional biopsy is the
ideal choice for the diagnosis of the primary chest wall tumors greater than 5 cm that cannot be diagnosed by
needle biopsy. Incisions should be planned considering the surgery to be conducted later. A diagnostic
excisional biopsy with at least 2 cm surgical margin can be performed for tumors which are smaller than 5 cm.
Benign tumors or malignancies requiring medical therapy (chemotherapy, radiotherapy, or combined) do not
require any adjuvant surgery. If a primary malignant tumor is diagnosed, a second surgery with radical excision
with wide margins is performed. In addition, reconstruction is applied whenever necessary.™

An incisional biopsy is preferred for tumors with metastatic or hematologic origin and for those not
amenable to extensive surgical resection. As it is difficult to differentiate benign and malignant bone and
cartilage tumors preoperatively and intraoperatively, a wide resection with an adequate surgical margin should
be done. Hence, reconstruction usually becomes necessary after resection. In patients with malignant lesions
clinical symptoms are more severe, lesions diameter is greater, and patient age is advanced.!*” Treatment varies
from the one with surgical resection and reconstruction to a multimodality treatment consisting of chemotherapy
and radiotherapy.**! Wide surgical resection represents the most efficacious treatment for most chest wall
tumors. Thanks to diagnostic radiological tools, modern reconstruction methods, and perioperative care, wide
surgical resection can be accomplished without excess morbidity and mortality. Furthermore, many types of
prosthetic materials, muscle flaps, and free tissue flaps provide excellent functional and cosmetic outcomes. 8!
Patients can be successfully treated with an accurate diagnosis, wide resection, and appropriate reconstruction of
major defects. In our study, 5 (19%) patients underwent incisional biopsy and medical treatment, 21 (81%)
surgical excision and/or drainage, 5 (7%) tube thoracostomy, 5 (14%) muscle flap insertion, 6 (14%) synthetic
graft insertion (mesh), and 2 (2%) reconstruction with myocutaneous flaps.

Primary-secondary chest wall tumors require a multidisciplinary approach. Biopsy methods should
be carefully selected. Early diagnosis and aggressive surgical resection of most primary chest wall tumors result
in excellent long-term outcomes, even cure. Long-term survival depends on complete resection with an adequate
diameter.
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Table 1. Analysis according to distrubations histopatologic of chest wall masses.™

Cartilage tumors Male Female % P value Right Left | Pvalue
Chondroma 3 5 31 1.0000 6 2 0.1319
Chondroblastoma - 1 4 1.0000 1 - 1.0000
Osteochondroma 6 4 38 0.1086 7 3 0.1788
Chondrosarcoma 4 3 27 0.3691 5 2 0.2861
Total 13 13 100 | 1.0000 19 7 1.0000

Table 2. Chest wall reconstruction with autogenous and synthetic materials

number of patients

Primary chest wall closure 13 (50%a)
Prosthetic replacements 6 (23%)
Prolene mesh 2 (8%)
Dual mesh 1 (4%)
Marlex mesh 1 (4%%)
Mesh/methyvlmethacrylatecomposite 2 (8%)
Autogenous replacements 7 (27%)
Pectoralis muscle 5(19%)
Latissitms mmiscle 1 (4%%)
Serratus muscle 1 (4%94)
Total 26

Figure 1. (A) A CT view showing osteochondroma (lower) of the posterior chest wall. (B) Postoperative views
showing radical resection of the tumor and ribs.
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Figure 3. Chest wall reconstruction with a dual mesh.
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