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Oncological results in primary and secondary malignant chest wall tumors

Primer ve sekonder malign gégds duvar tamdrlerinde onkolojik sonuclar
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ABSTRACT

Background: This study aims to evaluate the oncological results
of primary and secondary chest wall tumors treated with curative
resections and to investigate possible prognostic factors.

Methods: Between January 2010 and December 2021, a total
of 77 patients (53 males, 24 females; median age: 59 years;
range, 3 to 87 years) who underwent curative resection for malignant
chest wall tumors were retrospectively analyzed. Each tumor was
staged according to its histological type. Age, sex, tumor diameter,
tumor type (primary/secondary), histological tumor type, grade,
stage, complete resection, rib resection, reconstruction, neoadjuvant
and adjuvant therapy, recurrence, and survival data were recorded.

Results: Of the chest wall tumors, 33 (42.9%) were primary and 44
(57.1%) were secondary (local invasion, metastasis). Nine (11.7%)
patients had positive surgical margins. Chest wall resection was most
commonly performed due to lung cancer invasion (46.8%), followed
by Ewing sarcoma (13%). Recurrence was observed in 34 (44.2%)
patients. The five-year recurrence-free survival rate was 42.7%
and the five-year overall survival rate was 58.6%. There was no
significant difference between the primary and secondary tumors in
terms of recurrence-free and overall survival (p=0.663 and p=0.313,
respectively). In the multivariate analysis, tumor grade and rib
resection were found to be independent prognostic factors for both
recurrence-free survival (p=0.005 and p<0.001, respectively) and
overall survival (p=0.048 and p=0.007, respectively).

Conclusion: Successful oncological results can be achieved in well-
selected patients with primary and secondary chest wall tumors. The
grade of the tumor should be taken into account while determining
the neoadjuvant or adjuvant treatment approach and surgical margin
width. Rib resection should not be avoided when necessary.

Keywords: Malignant chest wall tumor, primary chest wall tumor, secondary
chest wall tumor.

0z
Amag: Bu caligmada kiiratif rezeksiyon ile tedavi edilen primer

ve sekonder gogiis duvari tiimorlerinin onkolojik sonuglar:
degerlendirildi ve muhtemel prognostik faktorler arastirildi.

Calisma plani: Klinigimizde Ocak 2010 - Aralik 2021 tarihleri
arasinda malign gogiis duvari tiimorii nedeniyle kiiratif rezeksiyon
uygulanan toplam 77 hasta (53 erkek, 24 kadin; medyan yas: 59 y1l;
dagilim, 3-87 yil) retrospektif olarak incelendi. Her bir timor
histolojik tipine gore evrelendi. Yas, cinsiyet, timor ¢api, timor
tipi (primer/sekonder), histolojik tiimdr tiirii, derece, evre, komplet
rezeksiyon, kosta rezeksiyonu, rekonstriiksiyon, neoadjuvan ve
adjuvan tedavi, niiks ve sagkalim verileri kaydedildi.

Bulgular: Gogiis duvart tiimorlerinin 33'd (%42.9) primer, 44'u
(%57.1) sekonder (lokal invazyon, metastaz) tiimor idi. Dokuz
(%11.7) hastada cerrahi sinir pozitifligi mevcuttu. Gogiis duvari
rezeksiyonu en sik akciger kanseri invazyonu (%46.8) nedeniyle
yapilirken, bunu Ewing sarkomu (%13) izledi. Otuz dort (%44.2)
hastada niiks goriildii. Bes yillik niikssiiz sagkalim orani %42.7
ve bes yillik genel sagkalim orani %58.6 idi. Primer ve sekonder
tiimorler arasinda niikssiiz sagkalim ve genel sagkalim agisindan
anlamli bir fark izlenmedi (sirasiyla p=0.663 ve p=0.313). Cok
degiskenli analizde, tiimor derecesi ve kosta rezeksiyonunun hem
niikssiiz sagkalim (sirastyla p=0.005 ve p<0.001), hem de genel
sagkalim (sirastyla p=0.048 ve p=0.007) i¢in bagimsiz prognostik
faktorler oldugu belirlendi.

Sonug: Primer ve sekonder gogiis duvari tiimorlerinde iyi secilmis
hastalarda bagarili onkolojik sonuglar elde edilebilir. Neoadjuvan
veya adjuvan tedavi yaklagimi ve cerrahi sinir genisligi
belirlenirken tiimoriin derecesi dikkate alinmalidir. Gerektiginde
kosta rezeksiyonundan ka¢inilmamalidir.

Anahtar sozciikler: Malign gogiis duvari timorii, primer gogiis duvari
tlimortii, sekonder gogiis duvari timori.
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Chest wall tumors can be divided into primary
and secondary tumors. Primary chest wall tumors
are relatively rare, and constitute 5% of all thoracic
tumors and 1 to 2% of all primary tumors. Primary
tumors can be divided into bone or soft tissue tumors
according to the type of tissue they originate from,
and approximately 60% are malignant. Secondary
tumors include local invasion of neighboring organs or
metastasis of any tumor in the body to the chest wall
and are more common than primary tumors.!! Most
of the studies include primary malignant chest wall
tumors. Although the number of studies comparing
primary and secondary tumors is limited, they have
comparable survival results between groups which
shows the curative role of surgery for secondary
tumors. 2!

The classification and staging of chest wall
tumors are difficult. Currently, no guideline for
the management of chest wall tumors has been
established due to its rarity, involvement of many
different tissues, and the lack of high-quality data.
Ideal resection margin for different types of tumors,
neoadjuvant and adjuvant treatment approaches,
the need for a separate Tumor, Node, Metastasis
(TNM) staging for chest wall tumors, which methods
should be used for reconstruction, and the treatment
approach for non-small cell lung cancer (NSCLC)
invading the chest wall other than Pancoast tumors
are controversial issues.!"®!

In the present study, we aimed to evaluate the
oncological results of primary and secondary chest
wall tumors treated with curative resections and to
investigate possible common prognostic factors.

PATIENTS AND METHODS

This single-center, retrospective study was
conducted at Medicine Faculty of Ankara University
Department of Thoracic Surgery between January
2010 and December 2021. Among 207 patients who
were operated for chest wall mass in our clinic,
77 (53 males, 24 females; median age: 59 years; range,
3 to 87 years) with a diagnosis of malignant tumor
and curative resection were included in the study.
The patients were evaluated with routine physical
examination, chest X-ray, complete blood count, blood
biochemistry tests, pulmonary function test, thoracic
computed tomography (CT), positron emission
tomography (PET) or bone scintigraphy. Magnetic
resonance imaging was performed in patients deemed
necessary for invasion of vital structures. In tumors
smaller than 2 cm, resection with negative margins
was performed for both diagnostic and therapeutic
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purpose, while preoperative needle biopsy was
performed in larger tumors. The definitive diagnosis
was made by incisional biopsy in patients whose
results could not be obtained with needle biopsy.

The decision for resection or neoadjuvant
treatment was taken in the Multidisciplinary
Thoracic Oncology Council. No reconstruction
was performed for defects smaller than 5 cm

Table 1. Baseline characteristics of the patients

Characteristic Median  Min-Max
Age (year) 59 3-87
Sex

Female 24 31.2

Male 53 68.8
Pathological tumor diameter 50 0-190
Tumor type

Primary 33 429

Secondary 44 57.1
Histologic subtype

Lung cancer 36 46.8

Ewing sarcoma 10 13

Chondrosarcoma 6 7.8

Liposarcoma 5 6.5

Malignant mesenchymal tumor 5 6.5

Pleomorphic sarcoma 5 6.5

Breast cancer 3 39

Osteosarcoma 2 2.6

Leiomiyosarcoma 2 2.6

Sarcomatoid carcinoma 2 2.6

Rhabdomyosarcoma 1 1.2
Grade

1 8 104

2 49 63.6

3 20 26
Stage

I 6 7.8

II 39 50.6

11 21 273

v 11 14.3
R1 resection 9 117
Rib resection

Yes 65 84.4
Reconstruction

Yes 33 429
Neoadjuvant treatment

Yes 22 28.6
Adjuvant treatment

Yes 51 66.2
Recurrence

Yes 34 44.2
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in the anterior chest wall and 10 cm in the
posterior wall. For larger defects, synthetic grafts
(polytetrafluoroethylene, mersilene mesh-methyl
methacrylate, prolene mesh, titanium bar), biological
grafts, myocutaneous flaps or combinations of
these were used, depending on the size and location
of the defect. The 8" edition of the American Joint
Committee on Cancer (AJCC) staging manual
was used for pathological tumor staging.’'? The
French Federation of Cancer Centers Sarcoma
Group (FNCLCC) grade is the most widely used
grading system for sarcomas currently. Tumors
are classified as low, intermediate and high grade,
according to the total score obtained from tumor
differentiation, number of mitosis and necrosis
rate.'¥ No generally accepted grading system for
lung cancer has been established yet. A triple grading
system consisting of a mixture of dominant and
high-grade histologic pattern was recommended by
the International Association for the Study of Lung
Cancer (IASLC) Pathology Committee in 2020 for
adenocarcinomas.!" There is no accepted grading
system for squamous cell carcinoma. Therefore,
we used a triple grading system based on tumor
cell differentiation for squamous cell carcinoma
(Grade 1: well differentiated, Grade 2: moderately
differentiated, Grade 3: poorly differentiated or
undifferentiated).”! The Nottingham combined
histological grading was wused for breast
carcinoma.!'®! Metastatic tumors grading was done
according to the primary tumor grade.

Follow-up visits were made twice a year for the
first five years, then every year periodically. Physical

Table 2. Tumor histologies and their grades

examination, chest X-ray, thorax CT and further
examinations were done, when necessary.

Statistical analysis

Statistical analysis was performed using the IBM
SPSS version 23.0 software (IBM Corp., Armonk,
NY, USA). Data were expressed in median (min-
max) or number and frequency, where applicable.
The Kaplan-Meier method was used to estimate the
survival probabilities, and the survival differences
were compared using the log-rank test. Cox regression
model was used for multivariate analyses. A p value
of <0.05 was considered statistically significant.

RESULTS

Thirty-three (42.9%) tumors were primary and 44
(57.1%) were secondary (local invasion, metastasis)
chest wall tumors. The median pathological tumor
size was 50 (range, 0 to 190) mm. Microscopic
surgical margin positivity (R1) was present in nine
(11.7%) patients. Chest wall resection was performed
most frequently due to lung cancer invasion (46.8%),
followed by Ewing sarcoma (13%) (Table 1).

Twenty-four (66.7%) of the lung cancer patients
consisted of pathological NO patients. Thirteen
(36.1%) patients had wedge resection, 1 (2.8%)
segmentectomy, 18 (50%) lobectomy and 1 (2.8%)
bilobectomy superior with en-bloc chest wall
resection. Only three (8.3%) patients had chest wall
resection alone due to lung cancer metastasis. One
(2.8%) partial sternum resection, four (11.2%) partial
diaphragma resections, and four (11.2%) lung wedge

Grade 1 Grade 2 Grade 3
Tumor histologies n % n % n %
Lung cancer 2 5.6 21 583 13 36.1
Ewing sarcoma 0 0 8 80 2 20
Chondrosarcoma 2 333 4 66.7 0 0
Liposarcoma 1 20 2 40 2 40
Malignant mesenchymal tumor 3 60 1 20 1 20
Pleomorphic sarcoma 0 0 5 100 0 0
Breast cancer 0 0 2 66.7 1 333
Osteosarcoma 0 0 2 100 0 0
Leiomyosarcoma 0 0 1 50 1 50
Sarcomatoid carcinoma 0 0 1 50 1 50
Rhabdomyosarcoma 0 0 0 0 1 100
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Table 3. Analysis results for recurrence-free survival and overall survival

5-year recurrence free  Log-rank 5-year overall Log-rank
survival survival

Characteristics % )4 % p
Sex

Female 423 58

Male 416 0705 5877 0615
Tumor type

Primary 47 53.6

Secondary 404 0.663 62.6 0.313
Tumor pathology

Carcinoma 409 627

Sarcoma 474 0756 543 0.341
Grade

1 62.5 70

2 49.1 0.072 61.4 0.011

3 18.9 474
Stage

I 83.3 83.3

I 36.1 58.1

1 21 0.138 467 0169

v 259 63.5
Resection margin

Positive 0 729

Negative 47.6 0.386 56.7 0.303
Rib resection

Yes 49.6 64

No 10 <0.001 256 0.015
Neoadjuvant treatment

Yes 51.5 74.4

No 391 0.627 518 0.160
Adjuvant treatment

Yes 40.1 59.4

No 584 0.476 625 0.441

Table 4. Multivariate analysis results in terms of recurrence-free survival and overall survival

Recurrence free survival

Overall survival

HR 95% CI p HR 95% CI p
Age 1.001 0966-1.036 0975 1013 0978-1.049  0.466
Sex 0842 03102285 0736 1755 0.540-5707  0.350
Tumor type (primary/secondary) 1380  0.2527.562 0711 3055 029931204 0346
Tumor pathology (carcinoma/sarcoma) 1007 0.145-6995 0994 2048 016325742  0.579
Grade 2.443 1312-4549  0.005 2032 1.005-4.109  0.048
Stage 0.939 0.511-1.725 0839 0762  0.396-1467 0.417
Resection margin 1,749 0.532-5.749 0357 1863  0643-5399 0252
Rib resection 0066  0016-0278  <0.001  0.128  0.029-0.566  0.007
Neoadjuvant treatment 1308 05033404 0582 1044 03872812 0932
Adjuvant treatment 2737 0.530-14135 0229 1997 04059838  0.395

HR: Hazard ratio; CI: Confidence interval.
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resections were performed for sarcoma patients. The
grades and tumor histologies are summarized in
Table 2.

The median follow-up was 43 (range, 3 to 150)
months. Recurrence was observed in 34 (44.2%)
patients. Five-year recurrence-free survival (RFS)
rate was 42.7% (median: 34 months). Five-year overall
survival (OS) rate was 58.6% (median: 79 months).
The 30-day postoperative mortality was 0 (0%). There
was no significant difference between primary and
secondary tumors in terms of RFS and OS (p=0.663
and p=0.313, respectively). In patients who underwent
chest wall resection due to lung cancer invasion or
metastasis, the five-year RFS rate was 39.5%, and the
five-year OS rate was 62%. Patients with high-grade
tumors had worse OS (p=0.011) and patients with rib
resection had better OS (p=0.015) and RFS (p<0.001)
(Table 3).

In the multivariate analysis including age, sex,
tumor type (primary/secondary), tumor pathology
(carcinoma/sarcoma), grade, stage, resection margins
(positive/negative), rib resection, neoadjuvant and
adjuvant treatment, both grade and rib resection were
found to be independent prognostic factors for both
RFS (p=0.005 and p<0.001, respectively) and OS
(p=0.048 and p=0.007, respectively) (Table 4).

DISCUSSION

Currently, thanks to the developing surgical
techniques, intensive care procedures and
reconstruction methods, it has become possible to
perform wide resections for chest wall tumors with
low morbidity and mortality. In large surgical series
of chest wall tumors, lung cancer invasion was
40%, and this rate was found to be similar in our
series (46.8%).'"! Surgical margin positivity has been
shown as the main prognostic factor in chest wall
resections!”® In our series, surgical margin positivity
was not associated with RFS or OS; however, this can
be related to the low number of patients with positive
surgical margins (n=9, 11.7%) and the effective
adjuvant radiotherapy.

Secondary chest wall tumors are more common
than primary tumors, as the chest wall covers a
large area and comes into contact with many organs
and, in our study, it was also found to be similar
with the literature (primary/secondary: 42.9%/57.1%,
respectively).!'! In the study published by Scarnecchia
et al.,”! the results of 17 patients who underwent
resection of the primary malignant chest wall tumor
(Group 1) and 54 patients who underwent chest
wall resection for NSCLC infiltrating the chest

wall (Group 2) were compared. The R1 resection
rate (24%/11.7%, respectively) and recurrence rate
(59%/44.2%, respectively) were higher than our series,
and the five-year OS rate (44%/58.6%, respectively)
was lower than our series. Although the rate of NO
NSCLC in the study was higher than our series
(79.6%/66.7%, respectively), the five-year OS rate in
this group was lower than in our series (49%/62%,
respectively).

In the study of Warzelhan et al.¥ involving
82 patients who underwent primary and metastatic
chest wall resections other than lung cancer invasion,
sarcomas were the most common tumors. Complete
resection could be performed in 86.6% of the patients.
The five-year OS in sarcomas was 58%, consistent
with our study results (54.3%). Prisciandaro et al.l”
reviewed their 1l-year experience with chest wall
resection for 21 primary and five secondary chest
wall sarcomas. Median OS was 73.6 months and there
was no significant difference in the survival rates
between primary and secondary tumors, consistent
with our study. In the large chest wall resection series
of Salo et al.'! with 135 patients including primary
and secondary tumors, breast carcinoma was the
most common, followed by soft tissue, bone and
cartilage sarcomas. Complete resection was performed
in 82% of the patients, and the five-year OS was 70%.
Although the rate of complete resection was higher in
our series (88.3%), the OS rate seems lower than in
this study (58.6%). This difference may be related to
the inclusion of benign tumors such as desmoid tumor
and solitary fibrous tumor, but not lung cancer in the
aforementioned study. These studies provide important
evidence on the curative role of surgery for good
selected patients with secondary tumors.

In the study of Shewale et al.?”! which included
121 patients who underwent resection for primary
malignant chest wall tumor, complete resection
could be performed in 85.1% of patients, and the
five-year OS rate was calculated as 60%. High grade
was found to be an independent prognostic factor
for OS in the multivariate analysis. In our study, the
five-year OS rate for primary malignant chest wall
tumors was similar (53.6%) and, in the multivariate
analysis, the increased tumor grade was found
to be an independent prognostic factor for both
RFS (p=0.005) and OS (p=0.048) for primary and
secondary malignant chest wall tumors. Although
there are different grading systems used for different
tumors (i.e., sarcomas, lung cancer, breast cancer),
we believe that common grade clusters can be
created for chest wall tumors in terms of prognosis.
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In this way, better prognostic groups can be formed
from different stage groups and more accurate
decisions can be made in neoadjuvant/adjuvant
treatment decisions and in resection width.

Review of the literature regarding the studies
carried out in Tiirkiye, in the study of Cangir et
al.”?"! in which they examined 37 patients with
primary malignant chest wall tumors, 23 patients
underwent complete resection and chondrosarcoma
was the most common. In the series of Ozgelik et
al.”? including 74 chest wall tumors, primary bone
tumor was detected in 22 patients, primary soft
tissue tumor was detected in 38 patients, metastatic
chest wall tumor was detected in 14 patients, and
curative resection could be performed in 60 patients.
In the series of Haciibrahimoglu et al.”*! including
19 patients with primary and metastatic chest wall
tumors, seven patients had benign, 10 patients had
malignant, and two patients had metastatic tumors.
All patients underwent curative resection and only
three required reconstruction. In the primary chest
wall tumor series of 36 patients by Demirbag et
al.?* eight benign and 28 malignant tumors were
operated. The most common malignant tumor was
chondrosarcoma, and the most common benign
tumor was chondroma. The five-year survival
for malignant tumors was 45%. In the series
of Demirhan et al.?® including 25 patients with
primary chest wall tumors, malignant tumors were
reported in 13 patients and benign tumors in
12 patients. The most common malignant tumor was
chondrosarcoma, while the most common benign
tumor was fibrous dysplasia. The five-year OS for
all patients was calculated as 72%. Finally, in the
series of 38 cases of primary chest wall tumors by
Sayir et al.,'?®! 11 malignant and 27 benign tumors
were operated. The most common malignant tumor
was reported as chondrosarcoma and seven patients
underwent reconstruction. Taken together, our study
is the largest malignant chest wall resection series
among the studies published nationwide.

Furthermore, in the present study, we found that
rib resection was an independent positive prognostic
factor in terms of both RFS and OS in chest wall
tumors. We believe that this is due to the fact that
wider surgical margins can be obtained by performing
rib resection.

This is a single center retrospective cohort on a
wide variety of tumors with limited numbers. So the
results should be evaluated carefully.

In conclusion, it is possible to obtain successful
oncological results in experienced centers with a
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multidisciplinary approach in patients both with
primary and secondary chest wall tumors. We believe
that while determining the neoadjuvant or adjuvant
treatment approach and surgical margin width, the
grade of the tumor should be taken into account and rib
resection should not be avoided in chest wall tumors
when necessary.

Ethics Committee Approval: The study protocol was
approved by the Ankara University Faculty of Medicine Human
Research Ethics Committee (date: 29.05.2023, no: 105-327-23).
The study was conducted in accordance with the principles of the
Declaration of Helsinki.

Patient Consent for Publication: Written informed consent
was not obtained from the patients due to the retrospective
design of the study and the absence of a condition indicating the
identities of the patients.

Data Sharing Statement: The data that support the findings
of this study are available from the corresponding author upon
reasonable request.

Author Contributions: Idea, design, data processing,
analysis, literature review, writing article: G.K.; Design,
writing the article: Y.K.; Data collection and processing:
B.M., K.B.; Concept, control: B.M.Y.; Design: M.O.; Design,
supervision, literature review, writing the article: H.O.; Analysis
and interpretation: D.K.; Control, references: C.Y.; Control,
references: S.E.; Design, supervision, writing the article, critical
review: A.K.C.

Conflict of Interest: The authors declared no conflicts of
interest with respect to the authorship and/or publication of this
article.

Funding: The authors received no financial support for the
research and/or authorship of this article.

REFERENCES

1. Gonfiotti A, Salvicchi A, Voltolini L. Chest-wall tumors and
surgical techniques: State-of-the-art and our institutional
experience. J Clin Med 2022;11:5516. doi: 10.3390/
jeml11195516.

2. Ito T, Suzuki H, Yoshino I. Mini review: Surgical management
of primary chest wall tumors. Gen Thorac Cardiovasc Surg
2016;64:707-14. doi: 10.1007/s11748-016-0719-z.

3. Pfannschmidt J, Geisbiisch P, Muley T, Hoffmann H,
Dienemann H. Surgical resection of secondary chest wall
tumors. Thorac Cardiovasc Surg 2005;53:234-9. doi: 10.1055/
$-2005-837649.

4. Warzelhan J, Stoelben E, Imdahl A, Hasse J. Results in
surgery for primary and metastatic chest wall tumors. Eur
J Cardiothorac Surg 2001;19:584-8. doi: 10.1016/s1010-
7940(01)00638-8.

5. Scarnecchia E, Liparulo V, Capozzi R, Ceccarelli S, Puma
F, Vannucci J. Chest wall resection and reconstruction for
tumors: Analysis of oncological and functional outcome.
J Thorac Dis 2018;10(Suppl 16):S1855-63. doi: 10.21037/
jtd.2018.05.191.



Kocaman G, ef al.
Malignant chest wall tumors

10.

11.

13.

14.

Prisciandaro E, Hustache-Castaing R, Michot A, Jougon J,
Thumerel M. Chest wall resection and reconstruction for
primary and metastatic sarcomas: An 1l-year retrospective
cohort study. Interact Cardiovasc Thorac Surg 2021;32:744-
52. doi: 10.1093/icvts/ivab003.

Wang L, Yan X, Zhao J, Chen C, Chen C, Chen J, et al.
Expert consensus on resection of chest wall tumors and chest
wall reconstruction. Transl Lung Cancer Res 2021;10:4057-
83. doi: 10.21037/tler-21-935.

Kawaguchi K, Yokoi K, Niwa H, Ohde Y, Mori S, Okumura
S, et al. A prospective, multi-institutional phase II study of
induction chemoradiotherapy followed by surgery in patients
with non-small cell lung cancer involving the chest wall
(CJLSGO0801). Lung Cancer 2017;104:79-84. doi: 10.1016/;.
lungcan.2016.12.011.

2023 NCCN Clinical Practice Guidelines in Oncology.
Non-Small Cell Lung Cancer. Version 3.2023. Avaliable at:
https://www.nccn.org/professionals/physician_gls/pdf/nscl.
pdf. [Accessed: 10.07.2023].

2023 NCCN Clinical Practice Guidelines in Oncology.
Soft Tissue Sarcoma. Version 2.2023 Avaliable at: https:/
www.nccn.org/professionals/physician_gls/pdf/sarcoma.pdf
[Accessed: 10.07.2023].

2023 NCCN Clinical Practice Guidelines in Oncology. Bone
Cancer. Version 3.2023. Avaliable at: https://www.nccn.
org/professionals/physician_gls/pdf/bone.pdf. [Accessed:
10.07.2023].

.NCCN Clinical Practice Guidelines in Oncology. Breast

Cancer. Version 4.2023. Avaliable at: https://www.nccn.
org/professionals/physician_gls/pdf/breast.pdf. [Accessed:
10.07.2023].

Fletcher CDM, Baldini EH, Blay JY, Gronchi A, Lazar AJ,
Messeiou C, et al. Soft tissue tumors: introduction. In: WHO
Classification of Tumors. Soft Tissue and Bone Tumors
Edited by the WHO Classification of Tumours Editorial
Board. 5th ed. Lyon: International Agency for Research on
Cancer; 2020. p. 10-2.

Moreira AL, Ocampo PSS, Xia Y, Zhong H, Russell PA,
Minami Y, et al. A grading system for invasive pulmonary
adenocarcinoma: A proposal from the International
Association for the Study of Lung Cancer Pathology
Committee. ] Thorac Oncol 2020;15:1599-610. doi: 10.1016/].
jtho.2020.06.001.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Yasukawa M, Sawabata N, Kawaguchi T, Kawai N, Nakai
T, Ohbayashi C, et al. Histological grade: Analysis of
prognosis of non-small cell lung cancer after complete
resection. In Vivo 2018;32:1505-12. doi: 10.21873/
invivo.11407.

van Dooijeweert C, van Diest PJ, Ellis 10. Grading of
invasive breast carcinoma: The way forward. Virchows Arch
2022;480:33-43. doi: 10.1007/s00428-021-03141-2.

Nicastri DG, Swati GN, Williams EE, Flores RM, Jones DR.
Chest wall tumors. In: LoCicero 111 J, Feins RH, Colson YL,
Rocco G, editors. Shields’ general thoracic surgery. 8th ed.
Philadelphia: Wolters Kluwer; 2019. p. 1332-55.

King RM, Pairolero PC, Trastek VF, Piehler JM, Payne WS,
Bernatz PE. Primary chest wall tumors: Factors affecting
survival. Ann Thorac Surg 1986;41:597-601. doi: 10.1016/
s0003-4975(10)63067-6.

Salo JTK, Tukiainen EJ. Oncologic resection and
reconstruction of the chest wall: A 19-year experience in
a single center. Plast Reconstr Surg 2018;142:536-47. doi:
10.1097/PRS.0000000000004597.

Shewale JB, Mitchell KG, Nelson DB, Conley AP, Rice DC,
Antonoff MB, et al. Predictors of survival after resection of
primary sarcomas of the chest wall-A large, single-institution
series. J Surg Oncol 2018;118:518-24. doi: 10.1002/js0.25162.
Cangir A, Sahin E, Kutlay H, Ozdemir N, Giingor A,
Kavukgu S, et al. Primer malign toraks duvari tiimori
“37 olgunun retrospektif analizi”. Tiiberkiiloz ve Toraks
2001;49:386-9.

Ozc;elik C, Inci I, Nizam O, Toprak M, Eren N, Ozgen G.
Chest wall tumors: 13 years' experience. Turk Gogus Kalp
Dama 1994;2:354-7.

Haciibrahimoglu G, Cevik A, Yilmaz M, Fazlioglu M,
Bedirhan MA. Primer ve netastatik gogiis duvari tiimorlerinde
cerrahi tedavi. Turk Gogus Kalp Dama 2003;11:232-5.
Demirbag H, Aydemir B, Yildirnrm M, Okay T, Yasaroglu
M, Imamoglu U, et al. Primer gogiis duvar1 tiimorleri. Turk
Gogus Kalp Dama 2003;11:110-3.

Demirhan R, Eryigit H, Kaya B. Primer gogiis duvari
tiimorleri: 10 yillik Turk Gogus Kalp Damaa2009;17:278-81.
Sayir F, Sehitogullart A, Kahraman A, Sertogullarindan B,
Esen R, Cobanoglu U. Primer toraks duvari
tiimorlerinin analizi. Van Tip Dergisi 2012;19:55-9.

61



