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 Introduction 
The chest wall has a heterogeneity that includes bone, 

cartilage, and soft tissues. Therefore, a patient with a chest 
wall mass can have different etiological causes. While benign 
lesions are the most common in their etiology, most of the 
malignant lesions are formed by metastatic lesions. Primary 
chest wall malignancies are rare and constitute 5% of thoracic 
malignancies (1). 

The distinction of benign and malign chest wall masses 
is important for determining the surgical approach (2). Wide 
resections are performed to fulfill oncological principles and 
to obtain a clean surgical border in the resection of malignant 

masses. Proper reconstruction of the defect in the chest 
wall after these wide resections is important. Although chest 
wall resections are relatively easy surgeries to perform, 
reconstruction surgeries are much more difficult and complex 
procedures where the personal factors of the patient come to 
the fore. Traditional techniques, such as the use of prolene 
mesh (PM) and metal bars, are the most frequently used 
methods in reconstruction. The use of complex implants that are 
individualized and produced with a 3D printer stands out as a 
good alternative to classical methods (3,4). In the present study, 
we aimed to evaluate of the 16-year surgical experience of a 
tertiary hospital thoracic surgery clinic in chest wall masses. 

Aims: The chest wall has a heterogeneous structure consisting of bone, cartilage, and soft 
tissue. Due to its complexity, many pathologies may present as chest wall masses. The present 
study aimed to analyze the data of patients with a chest wall mass, who were admitted to a 
tertiary center.

Methods: We retrospectively evaluated the medical records of patients with a chest wall mass, 
who were admitted between January 2003 and December 2019. The data related to age, 
gender, chief complaints on admission, tumor localization, requirement of surgical treatment, 
length of hospital stay, histopathological diagnosis, recurrence, morbidities and mortality were 
recorded. 

Results: The total sample included 185 patients [mean age (range): 37.6 years (12 to 88), 
male gender: 144 (77.8%)]. The mean length of hospitalization was 6.62 days (1-35). The most 
common complaints on admission were a palpable mass (n=60, 32.4%), pain (n=59, 31.9%), 
and pain and a palpable mass (n=36, 19.4%). Surgery was required in 166 (89.8%) patients. 
More than one surgery was performed in 8 (4.8%) patients. There were 118 (71%) benign and 48 
(29%) malignant histopathologic results. The most common primary chest wall malignancies 
were chondrosarcoma and Ewing sarcoma.

Conclusions: The majority of patients with a chest wall mass underwent surgery in this 16-year 
dataset. Chondrosarcoma and Ewing sarcoma were the most common primary malignancies. 
While most were benign tumors, a secondary intervention was required in a small percentage 
of patients.
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Methods
Electronic medical records and patient files of inpatients 

and outpatients admitted between January 2003 and December 
2019 were reviewed. A total of 200 patients with chest wall 
masses were identified, and 185 (92.5%) of them were included 
in the study. Age, gender, complaints on admission, tumor 
localization, the requirement for surgery, length of hospital stay, 
histopathologic diagnosis, recurrence, morbidities and mortality 
data were recorded. This study was approved by the Institutional 
Ethics Committee of Gülhane Training and Research Hospital 
(approval date: June 5, 2018, approval number: 18/164). Written 
informed consent was provided from all patients.

Preoperative radiologic examination findings were evaluated 
to record the localization, size, invasion of neurovascular 
structures, and distant metastases. The most common 
imaging technique was computed tomography of the chest. 
Moreover, magnetic resonance imaging, ultrasonography, and 
scintigraphy examinations were performed for indications, such 
as the evaluation of the size and depth of soft tissue tumors, 
determination of soft tissue invasion in bone-derived tumors, 
investigation of brain metastasis, and for cancer staging 
purposes before the positron emission tomography (PET) scan. 
Data of PET scans to screen distant organ metastasis were 
available since 2006.

Statistical Analysis

The Statistical Package for the Social Sciences, version 25 
(Inc., Chicago, IL, USA) was used for the statistical analysis. 
Descriptive and categorical variables of 185 patients in the study 
were expressed as mean, number and percentage as measure 
of central tendency.

Results 
A total of 7,604 registries were examined and 200 patients 

with chest wall mass diagnosis were identified. Patients with 
a chest wall invasion and metastases of lung cancer were 
excluded (n=15). Six of these patients had a chest wall mass 
due to lung cancer metastases and nine had a T3 tumor that 
invaded the chest wall. Primary chest wall tumor (n=39) and 
chest wall metastases of cancers other than lung cancer were 
included in the study (n=9). Thus, the final analysis included the 
records of 185patients. 

The gender distribution of 185 patients was shown [mean age 
(range): 37.6±1.19 years (12 to 88), male gender: 144 (77.8%)]. 
The mean length of hospital stay was 6.62±6.49 days (1-35). 
Among the most common complaints on admission, a palpable 
mass in 60 (32.4%) patients, pain in 59 (31.9%) patients, and 
pain and palpable mass in 36 (19.4%) were the most common 
ones. Twenty patients (10.8%) were asymptomatic and they 
were referred to the clinic upon the incidental detection of 
lesions in the chest wall during examinations performed for 

other reasons. In seven (3.7%) patients, chest wall lesions 
were identified during their routine check-up after diagnosis 
and treatment of other organ malignancies. Table 1 shows the 
distribution of patients by complaints. 

Surgery was performed on 166 (89.7%) patients and 19 
(10.3%) patients did not undergo surgery. Eleven of those 
patients who did not undergo a surgical procedure were followed-
up due to clinical and radiological findings. The preliminary 
diagnoses of these patients were lipoma and callus formation 
of old fractures. The remaining eight patients were indicated 
for operation after radiological and clinical evaluation; however, 
surgery was not performed because the patients did not accept 
the procedure. The most common preliminary diagnosis in this 
group was elastofibroma dorsi. 

Concerning the preoperative diagnostic procedures in 166 
patients, 48 (28.9%) patients had fine-needle aspiration biopsy 
and tru-cut biopsy. While this procedure was performed for 
diagnosis in 43 (25.9%) patients, it was detected that the final 
diagnosis was made by excisional biopsy in four (2.4%) patients 
and by incisional biopsy in one (0.6%) patient. 

Eight patients (4.8%) underwent multiple surgical 
interventions. Three of these were due to desmoid tumors 
and one was due to local recurrence of fibrous dysplasia. One 
intervention was a wide resection required for a safe surgical 
margin due to the millimetric proximity of the tumor to the surgical 
border in routine pathological examination with a diagnosis 
of pleomorphic sarcoma. Two interventions were due to lung 
metastases identified in routine controls performed after primary 
chest wall sarcoma resection. One intervention was performed 
for revision in the early period due to flail chest resulting from 
insufficient chest wall reconstruction.

The majority of patients who underwent surgical treatment 
consisted of patients with benign chest wall tumors (n=118 benign, 
n=48 malignant). Of the malignant lesions, 39 (81.2%) were primary 
chest wall tumors and nine (18.8%) were metastatic tumors. The 
distribution of these lesions is summarized in Table 2. 

The patients who underwent wide resection were discussed 
at the multidisciplinary council, which included a plastic surgeon, 
and a final decision was made for surgery and the reconstruction 

Table 1. The complaints of patients on admission (n=185)
Complaint at the time of 
admission

Number of 
patients (n)

Percentage 
(%)

Palpable mass 60 32.4
Pain 59 31.9
Palpable mass and pain 36 19.4
Asymptomatic 20 10.8
Tumor follow-up patient 7 3.8
Dyspnea 2 1.1
Cough 1 0.6
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strategy was determined. In 20 operations performed on 17 
(10.2%) patients, prosthetic material was used for chest wall 
reconstruction after wide resection. Materials used were 10 
PM, 5 PM + methyl methacrylate (MMA), 2 PM + titanium bar, 
1 PTFE mesh + titanium bar, 2 custom-made titanium implants 
in three-dimensional printer. Pectoralis major muscle flap in one 
patient, latissimus dorsi muscle flap in one patient, and rectus 
abdominis muscle flap in one patient were used by the plastic 
surgeon for soft tissue repair.

In one patient, reconstruction was performed with titanium bar 
and PM after the resection of a 27x22x18 cm chondrosarcoma 
originating from the anterior chest wall (Figure 1). The patient 
could not be extubated due to a flail chest which developed due 
to insufficient reconstruction. Later, the patient was re-evaluated, 
and an effective reconstruction was achieved with the custom-
made titanium implant produced with a three-dimensional printer 
(Figure 2), and the patient was extubated. 

No preoperative death occurred; however, seven (4.2%) 
patients developed major complications. One patient was 

treated with debridement and long-term anti-biotherapy due 
to postoperative wound infection. Intraoperative massive 
hemorrhage developed in two patients who underwent 
hemangioma surgery and wide chest wall resection. The 
hemorrhage control performed with the appropriate method 
and blood replacement were completed without morbidity and 
mortality in both surgeries. Flail chest developed after wide 
chest wall resection and reconstruction in two patients. One 
of these patients was treated with the support of a mechanical 
ventilator without the need for additional surgery, while the other 
patient was re-operated on and stabilization was achieved 
(Figures 1, 2). Pulmonary embolism was seen in two patients in 
the postoperative period and both were successfully treated with 
medical treatment. 

Table 2. Histopathological diagnoses (n=166)
Malign n=48 Benign n=118
Metastasis 9 Lipoma 24
Chondrosarcoma 8 Fibrous dysplasia 19

Ewing sarcoma 8
Enchondroma/
osteochondroma

18

Multiple 
myeloma

4 Elastofibroma dorsi 12

Malignant fibrous 
histiocytoma

3
Old fracture healing 
(regenerative tissue)

11

Solitary 
plasmacytoma

3 Desmoid Tumor 9

Fibrosarcoma 3 Hemangioma 7
Osteosarcoma 2 Schwannoma 2
Pleomorphic 
sarcoma

2 Lymphangioma 2

Malignant nerve 
sheath tumor

2 Nodular fasci 2

Malign 
mesenchymal 
tumor

2
Langerhans cell 
histiocytosis

2

Synovial 
sarcoma

1 Tuberculosis 2

PEComa 1 Foreign body reaction 2
Inflammatory 
myofibroblastic tumor

1

Hydatid cyst 1
Simple bone cyst 1
Eosinophilic granuloma 1
Thyroglossal duct cyst 1
Paranganglioma 1

Figure 1. Red: Giant mass originated from the anterior chest wall 
(chondrosarcoma). Green: Heart deviated to the left hemithorax. Yellow: 
pleural effusion. Blue: Right lung with total collapse due to compression 
of the mass

Figure 2. Chest wall reconstruction applied with custom-made titanium 
implant produced on a 3D printer (RC: Right clavicula, LC: Left clavicula, 
Arrow: Titanium screw)
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Discussion 
The existing literature suggests that approximately half 

of the primary chest wall masses are malignant (5). In the 
present study, we revealed 48 malignancies against 118 benign 
lesions. Thus, in contrast to the literature, benign cases were 
significantly more common in our study. The chest wall contains 
many different tissues; a significant number of the complaints 
at the time of admission was for pain and the presence of a 
palpable mass. The presence of pain has been associated with 
poor prognosis (6). At least one of these two complaints was 
present in 155 of the patients (83.7%).

Benign-malignant differentiation of the lesion may not be 
possible with anamnesis, physical examination, and radiological 
imaging. However, the most decisive stage in the clinicians’ 
determination of treatment strategies in approaching chest wall 
lesions is to make this histopathological distinction. Knowing 
the nature of a lesion, benign or malignant, facilitates the 
management of the process. Fine-needle aspiration biopsy may 
be used in most lesions. Due to its size, anatomical relation, and 
nature, the need for incisional or excisional biopsy may arise. 
Incorrect histopathological diagnosis may lead to incomplete 
resection and relapse. 

Despite advanced chemotherapy and radiotherapy regimens, 
surgery is still essential for the treatment of many chest wall 
lesions. Total excision should always be targeted particularly 
to prevent relapse. However, sometimes complete excision of 
the lesion requires a wide chest wall resection. A compatible, 
effective, and cosmetically acceptable reconstruction method 
should be determined for such patients. Choosing the wrong 
method may result in the development of respiratory failure 
by disrupting the pulmonary functions in the patient. Besides, 
the reconstruction material to be used should have high tissue 
compatibility and should not cause a local infection. For this 
purpose, in addition to classical methods such as PM, MM, and 
titanium bar, we use custom-made titanium implants produced 
in 3D printer, which is a new technology. The method for the 
management of reconstruction of wide defects depends mainly 
on the experience of the clinic. For choosing the right material, 
each patient should be evaluated individually, and a decision 
should be made accordingly (7). 

Malignant tumors of the chest wall are mostly of bone origin 
and the 5-year survival time is below 60%. The most common 
primary malignant tumor is chondrosarcoma (8). According 
to data of our series, the most common malignancies in the 
chest wall were metastases and the primary malignant tumors 
were chondrosarcoma and Ewing sarcoma. In the treatment of 
chondrosarcoma, the only definite cure reported is complete 
surgery. Wide resection should not be avoided to prevent relapse 
(9,10). In 3 of the 8 chondrosarcoma patients in the series, a wide 
resection above 10 cm requiring reconstruction was performed. 
Upon the development of postoperative flail chest in one patient, 

a special titanium implant was produced with the 3D laser printer 
technology and placed in the second surgery. Therefore, both 
respiratory functions could be preserved, and an unacceptable 
aesthetic appearance could be prevented. 

The authors noted that Ewing sarcoma and condrosarcoma 
are the most common primary chest wall malignancies. Unlike 
the literature, we noticed that the number of Ewing sarcomas 
was equal to that of chondrosarcoma. Ewing sarcoma is a very 
rare primary chest wall malignancy, but it is noteworthy that it 
was equal in number with chondrosarcoma in our series. Multiple 
myeloma (MM) is in the second place after chondrosarcoma and 
Ewing sarcoma. The mean age of four patients with rib-induced 
MM in the series was 66.2 years and the first symptom was pain. 
Despite radiotherapy and chemotherapy after total resection, 
5-year survival in MM has been reported to be below 10%. The 
mean follow-up period of the patients was 26.2 months, and 2 
patients passed away (11,12). 

In two of the patients, a high-grade bone tumor, osteosarcoma, 
was present. In one of these patients, osteosarcoma developed 
in the fifth rib after radiotherapy for breast cancer. After a 
wide chest wall resection, the defect was reconstructed using 
a titanium bridge and PM (Figure 3). The development of 
osteosarcoma in rib, whose primary malignancy is very rare, 
was noteworthy. The authors consider that with the increase of 
RT practice, more radiation-induced osteosarcoma originating 
from the chest wall may be encountered in the future (13). The 
most effective treatment method for malignant tumors is surgery. 
The entire involved costa with the upper and lower costa should 
be partially resected with the surrounding soft tissue with a safe 
area of at least 4-6 cm (14). 

The benign chest wall lesions that were most frequently 
detected in the patients were lipoma, fibrous dysplasia, 
and osteochondroma. Ribs are a very rare localization 
for osteochondromas, the most common benign tumor of 
bone. In the study, 11 patients who underwent surgery had 
osteochondroma and seven patients had chondroma. Partial 
sternum resection was performed in one patient since the 

Figure 3. Preoperative view of the mass in the left fifth rib and 
postoperative chest X-ray showing titanium bridge
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chondroma originated from the sternum. It is very important 
to clinically differentiate these bone and cartilage tumors from 
chondrosarcoma. Although the chondrosarcoma transformation 
of osteochondromas is reported as less than 1%, it still must be 
kept in mind (15,16).

Fibrous dysplasia accounts for 1% of primary bone tumors. 
Although the optimal treatment strategy is still uncertain, there 
is a surgical indication of pain and conservative treatment in 
unresponsive patients (17). In the study, fibrous dysplasia 
was detected in 19 patients. Only one of these patients was 
asymptomatic, and the rest were admitted to the hospital with 
pain. The tumor was localized in the costa of patients, and 
none had concomitant endocrinopathy. For this reason, surgical 
treatment was preferred. In one patient, partial vertebral 
resection was performed in addition to the rib resection. While 
recurrence was seen only in one patient in this group, no 
mortality was encountered during an average follow-up of 47 
months. These results show that surgery is an effective method 
in fibrous dysplasia.

Desmoid tumor is a pathology that does not metastasize but 
has a locally aggressive structure. Although desmoid tumor has 
a benign histologic profile, some authors categorize it as malign, 
due to its local aggressive growth pattern. Surgical treatment was 
applied again in three of nine patients who underwent resection 
with the diagnosis of local recurrence. This high recurrence rate 
demonstrates the need for a wide safe range in desmoid tumor 
surgery such as malignant lesions. The most accurate approach 
in preventing local recurrence is to provide a negative surgical 
margin (18,19). 

Lipoma and Elastofibroma dorsi are common soft tissue 
lesions of the chest wall. Elastofibroma dorsi occurs more 
frequently in females and mostly over the age of 55 years 
(20). There were a total of 12 (7.2%) patients, including three 
males and nine females, who underwent operation due to the 
diagnosis. In the study, the mean age was calculated as 46.9 
years, younger than studies in the literature. 

The study has limitations as it is a single-center retrospective 
study; thus, a selection bias could not be neglected. Also, 
the small sample size of the study population limits the 
generalizability of the findings.

Conclusion
The majority of patients with a chest wall mass underwent 

surgery in this 16-year dataset. The majority of tumors were 
in benign types. The most common malignant type chest wall 
was mass metastasis, whereas chondrosarcoma and Ewing 
sarcoma were the most common primary malignancies. Unlike 
the literature, Ewing sarcomas were more common in our series. 
A secondary intervention was required in a small percentage of 
patients with a chest wall mass.
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