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ÖZET

AMAÇ: Bu çalışmada, göğüs duvarı tümörleri nedeniyle cerrahi 
uygulanan hastaların klinik özellikleri, tümör tipleri, uygulanan 
cerrahi teknikler ve postoperatif sonuçlarının retrospektif olarak 
analiz edilmesi amaçlanmıştır. 

GEREÇ VE YÖNTEM: 2000 ve 2023 yılları arasında tek merkezli 
çalışmada, çalışma kriterlerini karşılayan 154 olgu (92 erkek, 62 
kadın; ortalama yaş: 42,39±19,44 yıl; dağılım, 1-84 yıl) retros-
pektif olarak incelendi. Cerrahi yöntemler “yumuşak doku eksiz-
yonu (basit eksizyon, periost dahil eksizyon vb.), kaburga rezek-
siyonu, kaburga+sternum rezeksiyonu” şeklinde detaylı olarak 
değerlendirildi. Rekonstrüksiyon gereksinimi olup olmadığı ve 
kullanılan materyal türleri kaydedildi.

BULGULAR: Olgularda en sık geliş şikâyeti şişlik (n=93, %60,3) 
ve ağrı (n=84, %54,5) idi. Göğüs duvarı tümörlerinin en sık yer-
leşim yeri sağ göğüs duvarı (n=72, %46,7) idi. Uygulanan cer-
rahi yaklaşımların %37,6’sı (n=58) yumuşak doku eksizyonu, 
%29,8’i (n=46) kaburga rezeksiyonu ve %16,8’i (n=26) kabur-
ga+sternum rezeksiyonu şeklindeydi. Olguların büyük çoğun-
luğunda (n=134, %87) rekonstrüktif materyal kullanım gereksi-
nimi görülmedi; rekonstrüksiyon materyali kullanımı ise en çok 
kaburga+sternum rezeksiyonu uygulanan olgularla ilişkiliydi 
(p<0,05). Tümörlerin %62,3’ünün (n=96) yumuşak doku kökenli 
ve %37,6’sının (n=58) kemik kıkırdak kökenli olduğu görüldü. 
Olguların %52’sinin benign ve %48’inin malign olduğu tespit 
edildi. Benign tümörler arasında en sık lipom (n=12, %8,5), ke-
mik-kıkırdak kökenli olarak ise kondrom (n=9, %5,7) ve fibröz 
displazi (n=9, %5,7) gözlendi. Malign göğüs duvarı tümörleri 
içinde en sık mezenkimal tümör (n=6, %3,8) ve lenfoma (n=6, 
%3,8), kemik-kıkırdak kökenli olarak ise kondrosarkom (n=7, 
%4,5) tespit edildi. Çoğu olguda (%95,5) postoperatif kompli-
kasyon görülmedi. Postoperatif tedavi, olguların %74,4’ünde 
(n=115) gerekli olmadı ve nüks %16,2 oranında (n=25) görüldü.

SONUÇ: Göğüs duvarı tümörlerinin tedavisi ve takibi, hem pri-
mer hem de metastatik lezyonlar açısından büyük önem taşı-
maktadır. Özellikle kaburga+sternum rezeksiyonu gibi geniş 
rezeksiyon gerektiren durumlarda rekonstrüksiyon yöntemleri 
ve materyal seçimi giderek önem kazanmaktadır. 

ANAHTAR KELİMELER: Göğüs duvarı tümörü, Benign, Malign, 
Tedavi, Rrekonstrüksiyon. 

ABSTRACT

OBJECTIVE: This study aimed to retrospectively analyze the cli-
nical characteristics, tumor types, sugical techniques used,and 
postoperative outcomes of patients who underwent surgery 
for chest wall tumors.

MATERIAL AND METHODS: A total of 154 cases (92 males, 62 
females; mean age: 42.39±19.44 years; range, 1-84 years) me-
eting the study criteria were retrospectively reviewed from a 
single-center study conducted between 2000 and 2023. The 
surgical methods were classified as “soft tissue excision (simple 
excision, including periosteal excision), rib resection, and com-
bined rib+sternum resection”. The need for and types of recons-
tructive materials were also recorded.

RESULTS: The most common presenting complaints were swel-
ling (n=93, 60.3%) and pain (n=84, 54.5%). The most frequent 
tumor location was right chest wall (n=72, 46.7%). Among 
the surgical approaches, 37.6% (n=58) were soft tissue excisi-
ons, 29.8% (n=46) were rib resections, and 16.8% (n=26) were 
rib+sternum resections. The majority of cases (n=134, 87%) 
did not require reconstructive material, but the highest rate 
of reconstruction was associated with rib+sternum resecti-
on (p<0.05). Tumors were of soft tissue origin in 62.3% (n=96) 
and of bone-cartilage origin in 37.6% (n=58). Benign tumors 
accounted for 52%, while malignant tumors comprised 48%. 
The most common benign tumors were lipomas (8.5%), while 
the most frequent bone-cartilage benign tumors were chond-
romas (5.7%) and fibrous dysplasias (5.7%). Among malignant 
tumors, the most frequent soft tissue tumors were mesench-
ymal tumors (3.8%) and lymphomas (3.8%), while chondrosar-
coma (4.5%) was the most common bone-cartilage tumor. No 
postoperative complications were observed in 95.5% of cases, 
no additional postoperative treatment was required in 74.4% of 
cases, and recurrence rate was 16.2%.

CONCLUSIONS: The treatment and follow-up of chest wall 
tumors are critical for both primary and metastatic lesions. Re-
construction techniques and material selection are particularly 
important in cases requiring extensive resection such as rib+s-
ternum resection. 

KEYWORDS: Chest wall tumor, Benign, Malignant, Treatment, 
Reconstruction.  
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INTRODUCTION

Chest wall tumors are rare, accounting for 
fewer than 2% of thoracic masses (1,2). Ap-
proximately 55% originate from bone or carti-
lage (1). Surgery plays a key role in treating the-
se tumors, aiming to achieve wide tumor-free 
margins and, when necessary, reconstruct 
the resulting chest wall defect (3,4). Reconst-
ruction techniques have become increasing-
ly emphasized to maintain thoracic stability 
and protect intrathoracic organs, especial-
ly after large chest wall resections (5,6). This 
study evaluated the surgical approaches app-
lied in chest wall tumors and their outcomes.

MATERIAL AND METHOD

Between 2000 and 2023, 170 patients fol-
lowed at Atatürk University Faculty of Me-
dicine, Thoracic Surgery Clinic, were retros-
pectively reviewed. Sixteen patients with 
incomplete data were excluded, leaving 154 
patients in the final analysis. Demographic data, 
clinical findings, surgical methods, reconstru-
ctive materials used, pathology results, additi-
onal treatments, complications, and follow-up 
outcomes were obtained from hospital records.

Histopathological diagnoses were supported by 
immunohistochemical methods. Tumors were 
classified as benign or malignant and as soft tis-
sue or bone-cartilage origin, according to the 
World Health Organization (WHO) classification.

Five patients with hydatid cyst required chest 
wall resection due to external invasion by 
the cyst. Each presented with a chest wall 
mass that was confirmed postoperatively on 
pathological examination, and albendazo-
le therapy was subsequently administered.

Surgical procedures included soft tissue excisi-
on (simple excision, including periosteal excisi-
on when indicated), rib resection, rib+sternum 
resection. In cases of parenchymal invasion, we-
dge resection of the lung was also performed.

Ethical Committee

The study protocol was approved by the Ataturk 
University Institutional Review Board for Hu-
man Subjects Research and Ethics Committee 
(date: 25.10.2024, no: B.30.2.ATA.0.01.00/637).

Statistical Analysis

All statistical analyses were performed using 
SPSS version 22 (IBM, Armonk, NY, USA). Cate-
gorical variables were expressed as frequencies 
(n) and percentages (%), while continuous va-
riables were given as mean ± standard devia-
tion or median (minimum–maximum). The re-
lationship between surgical methods and the 
need for reconstruction was assessed using the 
chi-square test (p<0.05 considered significant). 
Postoperative complication rates and additional 
therapy requirements were likewise compared 
according to the extent of resection. Additional-
ly, the relationship between tumor size and ma-
lignancy was analyzed with the Mann–Whitney 
U test (p=0.032 for mean tumor diameter), whi-
le the difference in mean age between patients 
who did and did not develop complications was 
determined using Student’s t-test (p=0.041).

RESULTS 

Among the 154 patients, 92 (59.7%) were 
male and 62 (40.3%) were female, with a 
mean age of 42.39±19.44 (range: 1–84) ye-
ars. The most common presenting complaints 
were swelling (60.3%) and pain (54.5%), whi-
ch coexisted in 26.6% of patients (Table 1).

Table 1: Distribution of clinical findings of patients

Tumors most frequently involved the right chest 
wall (46.7%). Based on radiological and clinical 
assessments, 13.6% of masses were smaller than 
2 cm, 24.1% were 2–5 cm, and 62.3% exceeded 
5 cm. As shown in Table 2, tumors were most 
commonly detected at the level of the seventh 
rib (8.4%), while the second, fourth, and sixth 
ribs were each involved in 7.1% of cases. Only 
9 patients (5.7%) had a preoperative diagnosis 
of malignant mesenchymal tumor and received 
neoadjuvant chemotherapy (n=8) or radiothe-
rapy (n=2). The most common surgical appro-
ach was soft tissue excision (37.6%), followed 
by rib resection (29.8%) and rib+sternum rese-
ction (16.8%) (Table 3, Figure 1 and  2). Wed-
ge resection of the lung (1.9%) was performed 
in cases of intrathoracic invasion by the mass.
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1 
 

 
Clinical Findings n % 
Swelling  93   60.3 
Pain 84 54.5 
Swelling and pain 41 26.6 
Cough, weakness, weigh loss, sweating, etc., systemic complaints 9 5.8 
No complaints 12 7.7 
(Date are given as number (n) and percentage(%) ) 
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Table 2: Costa levels of the masses

Table 3: Distribution of surgical methods

Figure 1: A 31-year-old male patient presented with swel-
ling in the left posterior axillary region for 7–8 months. 
Computed tomography (CT) demonstrated a mass (A, B). 
Tru-cut biopsy revealed a malignant mesenchymal tu-
mor (undifferentiated pleomorphic sarcoma). The lesi-
on was widely excised together with overlying skin (C–F), 
and the pathology report confirmed the biopsy diagnosis.

Figure 2 : A 28-year-old female patient, who had undergone 
surgery for breast cancer 3 years prior (with 8 cycles of adjuvant 
chemotherapy), was found on PET-CT to have a mass invading 
the left 2nd, 3rd, 4th, and 5th ribs and the sternum (A). The sternum 
was completely resected along with partial resection of the left 
2nd–5th ribs (B, C, F). A double layer of polypropylene mesh and 4 
plates was placed to reconstruct the chest wall (D, E). Pathological 
examination confirmed metastatic invasive ductal carcinoma.

Reconstruction was necessary in 20 patients 
(13%). Polypropylene mesh was used most 
often (8.3%), followed by the “sandwich” te-
chnique using methyl methacrylate plus pol-
ypropylene mesh (1.2%). Pericardial patches 
or plates were applied in other cases. Among 
26 patients who underwent rib+sternum re-
section, 15 (57.7%) required reconstruction, 
indicating a significantly higher rate than for 
other surgical methods (p<0.05). Postoperati-
ve complications occurred in 7 patients (4.5%): 
hematoma (n=4), pleural effusion (n=2), and se-
roma (n=1). The average hospital stay was 5.7 
days, and 82.4% of patients were discharged 
within one week. Histopathologically, 52% of 
tumors were benign and 48% were malignant. 
Of these, 62.3% were soft tissue in origin, while 
37.6% were of bone-cartilage origin (Table 4).
Table 4: Histopathological distribution of chest wall tumors

In 5 patients (3%) diagnosed with hydatid cyst, 
postoperative pathology confirmed chest wall in-
volvement, and albendazole were administered.
Negative surgical margins were achieved in 137 
patients (89%), whereas 6 patients (3.9%) had 
positive margins. Recurrence was observed in 
25 patients (16.2%): 14.2% intrathoracic and 
1.8% extrathoracic. Nineteen of these patients 
had malignant tumors (p<0.01). Postoperative 
chemotherapy was administered to 25 patients 
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Costa Levels n                        % 

1st rib level 2 1.2 

2nd rib level 11 7.1 

3rd rib level 8 5.1 

4th rib level 11 7.1 

5th rib level 9 5.8 

6th rib level 11 7.1 

7th rib level 13 8.4 

8th rib level 10 6.5 

9th rib level 5 3.2 

10th rib level 4 2.5 

11th rib level 4 2.5 

12th rib level 1 0.6 
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Surgical Methods N % 
 Excisional  biopsy  17 11 

Soft tissue excition 58 37.6 

Rib resection 46 29.8 

Mass excision+ rib resection 8 5.1 

Rib + sternum resection 26 16.8 

Wedge resection 3 1.9 
(Date are given as number (n) and percentage(%) ) 
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Histopathological Types N % 
Adenocarcinoma 1 0.6 
Arteriovenous malformation 1 0.6 
Atypical mature cartilage tissue 3 1.9 
Bening bone tissue 11 6.8 
Bening mesenchymal tumor 5 3.1 
Schwannoma 1 0.6 
Dermatofibrosarcoma protoburens 3 1.9 
Dermoid cyst 1 0.6 
Desmoid type fibromatosis 3 1.9 
Giant cell tumor 1 0.6 
Elastofibroma dorsi 2 1.3 
Eosinophilic granuloma 1 0.6 
Epithelial tumor 1 0.6 
Ewing sarcoma 3 1.9 
Fibrous dysplasia 12 7.7 
Fibrous histiocythoma 1 0.6 
Hamartomatous lesion 1 0.6 
Hemangioma 4 2.5 
Hypernoma 1 0.6 
Lymphoma 6 3.8 
.Undiferentiated pleomorphic sarcoma 1 0.6 
Intramuscular myxoma 2 1.2 
Carcinoma metastasis 1 0.6 
Keratinous cyst 5 3.2 
Hydatic cyst 5 3.2 
Chondroma 9 5.7 
Chondrosarcoma 7 4.5 
Lipoma 13 8.5 
Malignant epithelial tumor (breast cancer metastasis) 4 2.5 
Malignant fibrous histiocytoma 5 3.2 
Malignant mesenchymal tumor 6 3.8 
Malignant solitary fibrous tumor 3 1.9 
Myxoid malignant peripheral nerve sheath tumor recurrens 2 1.3 
Necrotizing granulomatous lymphadenitis 2 1.3 
Nodular fasciitis 1 0.6 
Osteochondroma 5 3.2 
Plasma cell dyscrasia 2 1.3 
Squamous cell tumor 3 1.9 
Solitary plasmocytoma 2 1.3 
No pathology 3 1.9 
(Date are given as number (n) and percentage(%) ) 

 



33

(16.1%), radiotherapy to 2 (1.3%), and chemora-
diotherapy to 10 (6.4%). Patients with extensi-
ve resection or positive surgical margins had a 
higher incidence of adjuvant therapy (p<0.01).

DISCUSSION

Chest wall tumors represent a rare subset of 
thoracic lesions, comprising fewer than 2% of 
cases (1,2). About 55% originate from bone 
or cartilage (1). Surgical treatment aims to ac-
hieve negative margins and, when necessary, 
reconstruct the defect (3,4). Reconstruction 
has gained prominence to ensure thoracic sta-
bility, especially in extensive resections (5,6).

In this series of 154 patients, 52% had benign 
tumors and 48% were malignant, a distributi-
on that aligns with many reports highlighting 
that nearly half of chest wall tumors can be 
malignant (7,8). The most common symptoms 
were swelling (60.3%) and pain (54.5%), whi-
ch is consistent with the typical clinical pre-
sentation of chest wall masses (4). Lipomas 
and fibrous dysplasias emerged as the most 
frequent benign lesions, reflecting the preva-
lence of adipose tissue tumors and bone de-
velopmental abnormalities in this region (5,6).

An interesting finding was the presence of 
hydatid cysts in 5 patients. Although hyda-
tid disease most commonly affects the liver 
or lungs, chest wall involvement while rare 
remains clinically significant when the para-
sitic infection breaches the thoracic cavity 
(9). Surgical excision followed by albenda-
zole therapy is generally the recommended 
approach to minimize recurrence risk. This 
approach is supported by recent studies em-
phasizing the importance of complete cyst re-
moval and prolonged antiparasitic therapy (10).

Chondrosarcoma is recognized as the most 
frequent malignant bone-cartilage tumor of 
the chest wall (6,8), and our findings echo this 
pattern: 4.5% of all tumors were diagnosed as 
chondrosarcoma. Notably, mesenchymal tu-
mors and lymphomas represented the most 
frequently encountered malignant soft tissue 
lesions. Such malignant entities often demand 
multimodal treatment approaches, including 
surgery, chemotherapy, and radiotherapy, de-

pending on stage and histopathology (11,12).
Our approach to reconstruction particularly in 
patients requiring rib+sternum resection mir-
rors the necessity to maintain chest wall stability. 
Polypropylene mesh was the most commonly 
used material, while the “sandwich” technique 
(methyl methacrylate plus mesh) or rigid plates 
were reserved for larger defects. These metho-
ds have been documented to effectively restore 
structural integrity while reducing paradoxical 
chest wall motion (13,14). The fact that 57.7% of 
rib+sternum resection cases required reconst-
ruction underscores the invasive nature of these 
tumors and the larger defect they leave behind.

One of the critical challenges in managing 
chest wall tumors is preventing local recur-
rence while minimizing postoperative compli-
cations (15,16). In the current study, the recur-
rence rate was 16.2%. Most recurrences were 
observed in malignant tumors, reflecting the 
aggressive nature of sarcomas, lymphomas, 
and other malignancies that can infiltrate lo-
cally or spread to adjacent structures. Impor-
tantly, the absence of complications in 95.5% 
of the cases is encouraging, suggesting that a 
multidisciplinary approach with timely recog-
nition and management of hematomas, pleu-
ral effusions, and seromas can yield favorable 
perioperative outcomes. Larger tumor size (>5 
cm) has been associated with increased ma-
lignancy in various series (12,15), and our fin-
dings support this. Consequently, achieving 
clear surgical margins is paramount to reduce 
recurrence, especially for high-grade lesions. In 
patients where negative margins could not be 
confirmed (3.9%), the role of adjuvant chemot-
herapy or radiotherapy became more pronoun-
ced, aligning with the concept that multimodal 
therapy is crucial when surgical resection alo-
ne cannot guarantee disease control (17,18).

Although our data span over two decades, du-
ring which surgical techniques and postopera-
tive care have continuously evolved, our overall 
results remain consistent with modern series. Fu-
ture perspectives may involve exploring advan-
ced reconstructive materials or biologic meshes 
that can improve chest wall function while lowe-
ring infection rates. Additionally, more targe-
ted chemotherapeutic or immunotherapeutic 
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agents might help reduce the risk of recurrence, 
particularly in high-grade malignancies (19,20).
In summary, chest wall tumors, though uncom-
mon, demand careful preoperative planning, 
meticulous surgical technique for margin cle-
arance, and, when indicated, robust recons-
truction strategies to prevent postoperative 
complications and maintain chest wall stabi-
lity. Our findings underscore the importance 
of a multidisciplinary approach and vigilant 
follow-up to monitor for any evidence of re-
currence. With ongoing advances in surgical 
oncology, it is expected that future outcomes 
may further improve, particularly if diagnosis 
occurs at earlier stages and if new reconstru-
ctive technologies become widely available.

REFERENCES

1. Incarbone M, Pastorino U. Surgical treatment of chest 
wall tumors. World J Surg. 2001;25(2):218-30.

2. Thomas PA, Brouchet L. Prosthetic reconstruction of 
the chest wall. Thorac Surg Clin. 2010;20(4):551-8.

3. Ito T, Suzuki H, Yoshino I. Mini review: surgical mana-
gement of primary chest wall tumors. Gen Thorac Cardio-
vasc Surg. 2016;64(12):707-14.

4. Demirhan R, Eryiğit H, Kaya B. Primary chest wall tu-
mors: a 10-year experience. Turk Gogus Kalp Damar Cer 
Derg. 2009;17(4):278-81.

5. Schicchi N, Tiberi M, Fogante M, et al. Chest wall lipoma 
mimicking intrathoracic mass: imaging with surgical cor-
relation. Radiol Case Rep. 2019;14(8):956-61.

6. Rascoe PA, Reznik SI, Smythe WR. Chondrosarcoma of 
the thorax. Sarcoma. 2011;2011:342879.

7. Le HV, Wadhwa R, Theodore P, Mummaneni P. Excision 
of thoracic chondrosarcoma: case report and review of 
literature. Cureus. 2016;8(7):e708.

8. McAfee MK, Pairolero PC, Bergstralh EJ, et al. Chondro-
sarcoma of the chest wall: factors affecting survival. Ann 
Thorac Surg. 1985;40(6):535-41.

9. Erdogu V, Tunçözgür B, Erişkin E, Aydin MT. Uncommon 
presentation of chest wall hydatid cysts: a case series. 
Thorac Cancer. 2022;13(12):1750-5.

10. Foroulis CN, Kleontas AD, Tagarakis G, et al. Massive 
chest wall resection and reconstruction for malignant di-
sease. Onco Targets Ther. 2016;9:2349-58.

11. Girotti P, Leo F, Bravi F,  et al. The “rib-like” technique 
for surgical treatment of sternal tumors: lessons learned 
from 101 consecutive cases. Ann Thorac Surg . 2011;92(4): 
1208-15; discussion 1215-6.

12. Spicer JD, Shewale JB, Antonoff MB, et al. The influen-
ce of reconstructive technique on perioperative pulmo-
nary and infectious outcomes following chest wall resec-
tion. Ann Thorac Surg. 2016;102(5):1653-9.

13. Dharmaraj B, Diong NC, Shamugam N, et al. Chest 
wall resection and reconstruction: a case series of 20 pa-
tients in Hospital Kuala Lumpur, Malaysia. Indian J Thorac 
Cardiovasc Surg. 2021;37(1):82-8.

14. Kilic D, Gungor A, Kavukcu S, et al. Comparison of 
mersilene mesh-methyl metacrylate sandwich and poly-
tetrafluoroethylene grafts for chest wall reconstruction. J 
Invest Surg. 2006;19(6):353-60.

15. Prisciandaro E, Hustache-Castaing R, Michot A, et al. 
Chest wall resection and reconstruction for primary and 
metastatic sarcomas: an 11-year retrospective cohort 
study. Interact Cardiovasc Thorac Surg. 2021;32(5):744-
52.

16. Weiss SW, Enzinger FM. Malignant fibrous histiocyto-
ma: an analysis of 200 cases. Cancer. 1978;41(6):2250-66.

17. Yoshida N, Miyanari N, Yamamoto Y, Egami H. Suc-
cessful treatment of malignant fibrous histiocytoma ori-
ginating in the chest wall: report of a case. Surg Today. 
2006;36(8):714-21.

18. Cotterill SJ, Ahrens S, Paulussen M, et al. Prognostic 
factors in Ewing's tumor of bone: analysis of 975 patients 
from the European Intergroup Cooperative Ewing's Sar-
coma Study Group. J Clin Oncol. 2000;18(17):3108-14.

19. Jacobs AJ, Fishbein J, Levy CF, et al. Chest wall 
Ewing sarcoma: a population-based analysis. J Surg Res. 
2016;204(2):475-80.

20. Özçelik Z, Avcı A, Karacaoğlu İC, İnce Durhan B, Banlı 
Cesur İ, Özçelik C. Surgical treatment of pediatric thora-
cic Ewing tumors. Turk Gogus Kalp Damar Cerrahisi Derg. 
2023;31(2):249-55.


