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[ Abstract ] Background and Purpose: Primary Ewing sarcoma of the thoracic wall (PEST) is a rare extraosseous Ewing sarcoma
that occurs in the chest wall or thoracic cavity with a short survival, poor prognosis and a high rate of recurrence. Early diagnosis
and treatment are the best way to prolong survival time since the cause of PEST is not clear. This study aimed to explore the
clinicopathologic characteristics, diagnosis and treatment of PEST to improve clinical understanding of this disease. Methods: A total
of 21 cases with PEST were treated at The First Affiliated Hospital of Soochow University, and reviews were published from 2018
to 2023. Clinical data, pathological features, treatment and follow-up of the patients were analyzed respectively. The survival was
from the start of treatment to the death of the patient or the end of the follow-up. Cumulative survival was estimated by Kaplan-Meier
method. Results: A total of 21 cases with PEST (male/female ratio, 13 : 8; sites of left/right chest ratio, 6 : 15; median age, 20 years;
mean age, 28 years; median diameter of the tumor, 8.0 cm; mean diameter of the tumor, 18.1 cm) met the inclusion criteria. 65.2% of
the patients presented with the pain in the ipsilateral thoracic and abdominal area. In 47.1% of cases, the ipsilateral ribs were invaded
with pleural effusion. Pathological morphology microscopy showed most tumor cells were tightly packed or lobular distribution
of small blue round cells. In immunohistochemistry, CD99 and vimentin were positive in 100% and 80% cases respectively while

neurogenic markers were expressed to varying degrees. EWSRI separated signal was found by fluorescence in situ hybridization
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(FISH), and the EWSR1-FLI1 fusion was detected by next-generation sequencing (NGS) in two cases at our hospital. Two cases

received neoadjuvant chemotherapy, 10 patients received chemotherapy and radiotherapy after operation, 5 cases were treated with

radiotherapy only, 1 case received surgery only, and 3 cases had no surgical data. A total of 14 cases were followed up for 3-38 month

while 7 cases were lost to visit. Cumulative survival correlates with age at disease. The mean survival time was 19.98 months, and the

median survival time was 13.00 months. Conclusion: Young males, right chest and the mass larger than § cm are more often found.

Most cases can be initially diagnosed using histopathology and immunohistochemical markers. FISH or NGS of the EWSR1 gene test

are a highly accurate method for diagnosis. The prognosis of PEST is extremely poor, and the cumulative survival rate is negatively

correlated with the age of onset. Surgery, radiotherapy and chemotherapy are the main treatments for this disease.
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Tab.1 Clinicopatholigical characteristics and follow-up of 21 patients with PEST
Case Age(year)/ Site Clinical symptom CT Size/cm Treatment Follow-up/ Outcome
gender month
Cystic oval solid mass with
1 35/F L Chest tightness internal hemorrhage and 8.0x7.0 SR+radiotherapy 12 Alive
necrosis; Pleural effusion
(2] . . Occupation of the left upper chest Neoadjuvant .
2 13/F L Painless swelling wall with poorly defined borders 7050 chemotherapy+SR > Alive
Intermittent Soft tissue mass; Pleural effusion; Neoadiuvant
30 14/M . ; Lesion encircling the 10thand 8.0 x 6.7 J NA NA
abdominal pain . chemotherapy+SR
11th ribs
Back hurts and ~ Giant density mass; Pleural Chemotherapy-+
413 11/F L dyspnea after effusion; Destruction of the 9th NA . Py NA NA
. . radiotherapy
activities and 10th ribs
Localized mass thickening of the
(4] Found on . .
5 30/M . right pleura with left lower lung 7.3 x3.3  SR+chemotherapy 38 Dead
physical exam
shadow
6" 24/M R Chest pain Multiple occupations n the right NA Chemotherapy 11 Dead
pleura; Pleural effusion
70 74/F L Dyspnea ?nd Large mass; Pleural effusion 16.4 x 15.6  SR+radiotherapy 26 Alive
chest pain
Irregular soft tissue mass density
gle) 42/M R Painless swelling  shadow; Destruction of the 11.6 x7.3 Chemotherapy NA NA
ipsilateral 10th rib
gl7) 39/M Swelling with ~ Soft t%ss%le mass; Destructlon of 93x50 NA NA NA
dull ache the ipsilateral 7th rib
Irregular high-density mass;
100 /M Interr.mttent. Lesion sparing the 10th rib; 80x67 Chemotherapy NA NA
abdominal pain Lung metastasis; Pleural
effusion
+
1ne 18/M R Painless swelling Mass with an unclear boundary 8.0x5.5 SR ch.emotherapy 10 Dead
+radiotherapy
121107 16/M R Cough Soft tissue mass; Lung metastasis 3.0 x2.0  SR+chemotherapy 7 Dead
13000 6M R Chestpain  -ogesofttissue mass; Bone NA  SR-chemotherapy 2 Dead
destruction
14 [10] 14/F R Chest pain and Huge soft tissue mass NA SR-+chemotherapy 9 Dead
dyspnea
150 11/M R Cough and fever Huge soft tissue mass 12.0 x 10.8 NA NA NA
- 1 +
16" 20/F R Scapular pain for Huge soft tissue mass 9.0x7.0 SR ch?motherapy 7 Alive
6 months +radiotherapy
17117 66/M R Chest tightness Irregular and uneven density mass 13.0 x 9.0 SR 3 Dead
Large mass with necrosis;
184! l0F L Painess swelling  Dcstruction of the 9th-10thribs; ) o ¢ NA NA NA
Compression of the lungs and
diaphragm
15 Cough, dyspnea, Giant intrathoracic mass; .
S . . +
19 35/F R chest pain Destruction of the 6th rib 19.0 x 18.0  SR-+chemotherapy 18 Alive
. Irregular soft tissue; Destruction
+
20 37/M L Chest pain of the 7th rib; Pleural effusion 13.5%x9.5  SR+chemotherapy 13 Dead
21 58/M R Painless swelling Round soft tissue; Destruction of 7.8%x6.4 Chemotherapy 11 Alive

the 7th rib; Pleural effusion

F: Female; M: Male; L: Left; R: Right; NA: Not available; SR: Surgical resection.
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Fig. 1 Histopathological features and FISH test of PEST patients

A: A large soft tissue mass measuring 13.5 cm by 9.5 cm in the left chest wall in case 20; B: A large soft tissue mass measuring 7.8 cm by 4.6 cm
in the right chest wall in case 21; C, D: Monomorphic small round cells showed in sections; E: Extensive deposits of glycogen are observed in the
cytoplasm causing positivity in PAS staining; F: Strong, diffuse membranous expression of CD99 in tumor cells; G: Weekly nucleus expression of
FLI1 in tumor cells; H: Strong, diffuse nucleus expression of NKX2.2 in tumor cells; I: EWSR1 gene rearrangement detected by FISH.
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Tab.2 Immunohistochemistry of 21 patients with PEST
Case CD99 Vimentin  Ki-67 NSE  MyoDl CD56 CgA Desmin S-100 syn TTF-1  FIIl  NKX2.2
I + + 50%+  Weak+ / / - - - Weak+ / / /
212 + + 25%+ / / / / / + / / / /
30 + + 50%+ / / / - / - Weak+ . / /
413 + + 30%+ / / + / / / / / + /
54 + + 10%+ / / + - - . - - / /
6" + + 15%+ / / + / / / / / / /
71s] + / / / / - / - / - - + /
gl + / 90%-+ + + + Weak+ / - Weak+ / / /
gl7] + / 50%-+ + - - - - - - / / /
10 + + 50%-+ / / / - / - Weak+ - / /
1me + / / / - + + / - + / / /
12007 / / / / / / / / / / / / /
131! / / / / / / / / / / / / /
14 110 / / / / / / / / / / / / /
150 + / 40%+ + / Weak-+ / / / + / / /
161 + + 70%+ / / / / / Weak+ / / / /
175! + - 90%+ - / + / Weak+ - + / / /
1811 + / / + / / / / / / / / /
19115 + + / / / / / / / / / / /
20 + - 95%+ / - / - - - / - + /
21 + / 30%+ / / - - / / Weak+ - + +
+: Positive; -: Negative; /: Not available.
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Fig. 2 Kaplan-Meier curve of cumulative survival rate in 21

patients with PEST
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