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Thymomas 
•Organotypic tumours (Unique morphology; 
produce immature T cells) 
•5 Subtypes 

Thymic 
Carcinomas 

•Nonorganotypic tumours (similar morphology in 
many organs; do not promote maturation of  
intratumorous immature T cells) 
•10 Subtypes 

Neuroendocrine Thymic 
Tumours (NETT) 

•Nonorganotypic tumours 
•4 subtypes 
 

WHO, 2004 

Thymic tumors 

University of Torino, Italy - Thoracic Surgery 



Pathology 

Suster Moran, 2008 

Thymic carcinoma 

•Squamous cell 
•Basaloid 
•Mucoepidermoid 
•Lymphoepithelioma-like 
•Sarcomatoid 
•Clear cell 
•Papillary and nonpapillary adenoca 
•Carcinoma with t(15:19) 
•Undifferentiated carcinoma 
•Neuroendocrine  tumors (NETT) (carcinoid, atypical carcinoid, large 
and small cell NETT) 
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• The TNM-based staging system for thymic tumors 
• Update in surgery for early and locally advanced 

thymic tumors 
• Update in advanced disease and thymic tumors 

guidelines 
• Update on the ESTS thymic group 
• Conclusions 
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Presentation overview 



 The TNM-based staging 
system of thymic tumors 
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IASLC Database 
10,808 Total Cases 
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T Invasion – Levels of Invasion 

8 

OS, any R Sample Size 

Level 1: Stage I or II, or med pl only 
     - Stage I or II (no med pl) 
     - Stage II or III with med pl only 

5138 
     - 4815 
     - 323 

Level 2: Pericardium  195 

Level 3: Lung, Brach Vein, SVC, Chest Wall, Phrenic Nerve 
     - Single Level 3 structure 
     - Single Level 3 structure + Level 2 
     - Multiple Level 3 structures w/ or w/o Level 2 

580 
     - 289 
     - 131 
     - 160 

Level 4: Aorta, PA, Myocardium, Brach Artery 
     - Single Level 4 structure 
     - Single Level 4 structure + Level 2 
     - Single Level 4 structure + Level 3 structure(s) w/ or w/o Level 2 
     - Multiple Level 4 structures w/ or w/o Level 2 or 3 structure(s) 

23 
      
      
       
     

Stage III, NOS 304 
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The level of invasion reflects the highest degree of invasion 
(one/more structure of that level) regardless of how many other 

structures (lower levels) are invaded.  



The new proposed TNM staging system 
for thymic tumors (IASLC/ITMIG) 

JTO, 2014  

T factor 
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The new proposed TNM staging system 
for thymic tumors (IASLC/ITMIG) 

JTO, 2014  

Thymic nodal map 
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Anterior 
Perithymic 
Cervical up to carotid sheats 

Deep 
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Supraclavicular 
Internal mammary 



The new proposed TNM staging system 
for thymic tumors (IASLC/ITMIG) 

JTO, 2014  

N and M factors 
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The new proposed TNM staging system 
for thymic tumors (IASLC/ITMIG) 

JTO, 2014  

Stage grouping 
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The new proposed TNM staging system 
for thymic tumors (IASLC/ITMIG) 

Stage I Encapsulated, Mediastinal pleura and fat  T1N0 
Stage II Pericardium   T2N0 Early stages 
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Stage IIIa Mediastinal structures, potentially resectable T3N0 
Stage IIIb Mediastinal structures, usually unresectable T4N0 

The new proposed TNM staging system 
for thymic tumors (IASLC/ITMIG) 

Locally advanced stages 
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Stage IVa Anterior med lymphnodes, pleural/pericardial nodes TanyN1M0, TanyN0M1a 
Stage IVb Deep med lymphnodes, distant Mets, lung nodes  TanyN2M0, TanyN01M1b 

The new proposed TNM staging system 
for thymic tumors (IASLC/ITMIG) 

Advanced stages 
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Thymic tumors 
    Masaoka-Koga Stage III -> IASLC/ITMIG  

   IASLC/ITMIG TNM  
Mediastinal pleura   Stage I 
Pericardium   Stage II 

Complete resection rate varies among the different series 
depending upon the experience of the centres (30%-88%) 

Lung    Stage IIIa 
Chest wall   Stage IIIa 
Diaphragm   Stage IIIa 
Phrenic nerve(s)   Stage IIIa 
Great vessels (SVC, innominate) Stage IIIa 

Great vessels  (Arteries)  Stage IIIb 
Heart    Stage IIIb 
Other (trachea, esoph)  Stage IIIb 
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TNM-based staging system 
Thymic tumors 
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JTO, 2014 



TNM-based staging system 
Thymic tumors 

• Draft presented (Denver, WCLC 10/15) 

• Submitted for approval to UICC/AJCC (early 2016) 

• Officially presented (Vienna, WCLC 12/16) 

• Effective January 2017 
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EJCTS, 2016 

N=154 
Masaoka vs. TNM stage 

The newly proposed system by the IASLC/ITMIG, which was partly based on the current 
Masaoka-Koga system, appears to be functional and worthwhile, especially in 

clinical settings and recurrence-free survival analysis. 



• The TNM-based staging system for thymic tumors 
• Update in surgery for early and locally advanced  

thymic  tumors 
• Update in advanced disease and thymic tumors 

guidelines 
• Update on the ESTS thymic group 
• Conclusions 
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Presentation overview 



Complete Surgical Resection (R0) 
Gold Standard for cure  

in any Stage 
Validated prognostic factor 

• Diameter of the tumor 

• Staging 

• Histology 

Thymic  tumors 

Detterbeck, JTO 2011 

University of Torino, Italy - Thoracic Surgery 



Thymic tumors 
Optimal management across the (old) stages 

• Stage II: Surgery + Adjuvant RT for WHO B2-B3/TC/NETT and R+  

 

 

 
• Stage III: Resectable: upfront surgery 

     R0: None (RT/CT in B2-B3, TC, NETT) 

  R+ or ?R : CT/RT 

   Unresectable: biopsy + primary CT + Surgery + CT/RT 

 

• Stage IV: Primary CT + surgery + CT/RT 

 

 

Stage I: Surgery alone 
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Stage Average R0 rate Range 

Stage I 100% 100% 

Stage II 85% 43%-100% 

Stage III 47% 0%-89% 

Stage IV 26% 0%-78% 

Thymic tumors 
Resectability rates* 

*Detterbeck, ATS 2004 
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EJCTS, 2014 

Observational studies (no RCT) 
N=314 pts (13 studies) 
HR: 0.45 favouring surgery vs. biopsy 

Surgery, even with a debulking intent (R+) 
is preferable to simple  biopsy in 

unresectable thymomas 
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Thymic tumors - Early stages 

Non-MG patients with stage I thymoma who underwent thymomectomy had oncologic 

outcomes similar to those of nonmyasthenic patients who underwent  thymothymomectomy. 

Thymomectomy was a less invasive procedure than thymothymomectomy. Thymomectomy 
alone can be a reasonable treatment option in Stage I thymomas. 
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Thorac Cardiovasc Surg, 2015 

Thymic tumors - Early stages 
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In selected patients with MG, or with small sized thymoma (<5 cm.), MIT and RATS-T are 
comparable to OT, and result in shorter hospital LOS, decreased blood loss, and fewer postop 

complications. Right or left VATS/RATS approaches appear comparable in outcome.  

Stage I-II: 94% VATS/RATS 
Tumor diameter: 29-50mm (VATS/RATS) 

Ann Cardiothorac Surg, 2016 

Thymic tumors - Early stages 
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Minimally invasive surgery  (VATS/RATS) is an option for clinical stage I and possibly 

stage II tumours in the hands of appropriately trained thoracic surgeons [IV, C]  

Minimally invasive surgery is not recommended for stage III tumours, given the 

absence of long term follow-up data [IV, D]. 

Thymic tumors - Early stages 
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• Single-port subxiphoid thymectomy – SPT    
• Dual-port subxiphoid Thymetomy (DPT) 
• Trans-subxiphoid robotic thymectomy (TRT) 
 
2011-2015 
SPT=72 (4 DPT); TRT:8 
25 Thymomas (Masaoka I/II) 
POD 4 days. 
0% major morbidity rate; 0% mortality 

The subxiphoid approach is safe for thymectomy. Selecting the 
appropriate subxiphoid approach on the basis of the degree of 
progression of the thymoma is imperative. 



Type of surgical approach No. % 

Simple 159 74% 

Extended 12 6% 

MIS 42 20% 

Total 213 100% 

ESTS prospective database:  types of surgical approaches 
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Type of thymic tumor Simple Extended MIS 

Neuroendocrine thymic  tumour 
(NETT) 3 (2%) 1 (10%) 0 

Thymic carcinoma 15 (11%) 2 (20%) 0 

Thymoma 120 (87%) 7 (70%) 30 (100%) 

Total 138 (100%) 10(100%) 30 (100%) 

ESTS prospective database:  surgical approaches by 
the type of thymic tumors 

Increased rate of extended procedures and no MIS procedure in thymic carcinoma 
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Masaoka Simple Extended MIS 

I-II 104 (74%) 4 (44%) 31 (97%) 

III 22(16%) 4 (44%) 1 (3%) 

IV 13 (10%) 1 (11%) 0 

Total 139 (100%) 9 (100%) 32 (100%) 

ESTS prospective database:  surgical approaches by 
Masaoka stage 

Increased rate of extended procedures and very low rate of  MIS in  advanced stages 
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Locally advanced thymic tumors 
10-25% of the total° (<10% Stage IVa)* 

Higher prevalence in thymic carcinoma/NETT 

°10% in ITMIG/IASLC DB 
*4% in ITMIG/IASLC DB 
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Thymic tumors – invasive stages 



Surgical accesses 

Median sternotomy 
Extended approaches (hemiclamshell, clamshell, sternothoracotomy) 
Second lower thoracotomy 
No minimally invasive techniques 
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Thymic tumors – Invasive stages 



• The phrenic nerve should be preserved 
(particularly in MG pts) 

• Unilateral PR resection is acceptable 
• Bilateral PR resection is  to be avoided 
• Diaphragmatic plication is recommend 

by some authors after PR resection 

Stage III thymic tumors: phrenic nerve involvement 

Locally advanced thymic tumors  
Surgical issues 
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114 pts (1988-2012) with PN involvement 
Masaoka III (N=65), or IVa (N=49) 
PN spared (N=73) or removed (N=41) 
Lower RR when PN was removed 
Similar OS  rates in both groups 

PN sparing is advisable in high-risk thymoma pts, 
although with an associated higher recurrence rate 

EJCTS, 2014 

Locally advanced thymic tumors  
Surgical issues 
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• Consider induction (CT better than CT/RT) 
• Left innominate vein (ligation) acceptable 
• Superior Vena Cava (SVC) 
 Tangential resection (<25% circumference) 
 Resection/reconstruction (auto/bovine pericardium, auto vein, PTFE) 
• Resection of phrenic nerve  (no major consequences); consider  diaph plication 
• R0 resection advisable, a small residual is justified in high-risk resection 

Great vessel (venous) involvement 

Locally advanced thymic tumors  
Surgical issues 
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Hemodynamic instability 
SVC thrombosis 
Cerebral edema 

Mortality/morbidity of SVC resection 
in thymic tumors 

Wright, JTO 2010 

0%-4% mortality 
50% 5-Y survival 
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Thymoma Stage IIIa 
Left innominate vein ligation 

Locally advanced thymic tumors  
Surgical issues 
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Thymoma Stage IIIa 
SVC resection/reconstruction  

Courtesy Prof. Weder 

Locally advanced thymic tumors  
Surgical issues 
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Locally advanced thymic tumors 
Stage III-IVa 

….a multidisciplinary approach…. 

Thymic tumors 
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       Stage III thymoma 
       Results of Upfront Surgery   

67% 34% 

Good but not exceptional 
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Thymic tumors: Stage III-IVa 

Primary chemotherapy (PC)* 

• Increased compliance before surgery 
• Increased chance of receiving a R0 resection 
• Invasive tumors deemed unresectable by the thoracic surgeon  
• Chemotherapy (+ Radiotherapy?), cisplatin-based regimens 
• Postoperative XRT and Chemotherapy 

*Chemotherapy delivered prior to  another focal treatment (surgery or XRT), ITMIG, 2010, 
better than previous terms (induction, neoadjuvant, preoperative) 
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Study 
year 

No Stage Induct Adjuvant % Rx Response % R0 %pCR 5-y surv 

Venuta 
2003 

45 III PEEpi RT/Ch 80% 86% 7% 80% 

Kim 
2004 

22 CAPPr RT/Ch 77% 76% 9% 95% 

Lucchi 
2005 

36 III-IVA PEEpi RT 80% 76% (III) 
43% (Iva) 

Wright 
2008 

10 III-IVA PE+XRT Ch 40% 80% 20% 69% 

Kunitoh 
2009 

21 III CODE RT/Ch 62% 43% 80% 

Marulli 
2011 

94 III PEV, 
ADOC, 
PAC 

RT 74% 6% 62% (10Yrs) 

Park  
2013 

27 III-IV Cis + Doc RT/CT 63% 79% 79% (4-Y) 

Modh 
2014 

87 III-IV CAP RT 80%  

Leuzzi 
2016 

88 III RT 83% 

Average 92% 72% 17% 78% 

Multimodality treatments in locally 
advanced thymic tumors (Stage III-IV) 
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JTCVS, 2016 

1990-2010 
370 Stage III Thymomas  
88 IT, 245 AT 
AT was associated with improved survival 

Role of IT unclear.  AT is effective in prolonging  OS and CSS in T3 and <5cm 
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PORT for R0 resected thymoma had no advantage in all stages of disease, but it definitely 

increased the rate of OS in stage II and III thymoma after complete resection. On the basis of 

this study, PORT will be beneficial in patients with stage II and III thymoma after R0 resection. 

ATS, 2016 

Postoperative radiotherapy  



Thymic tumors: Stage IVa  

Author  Year          n                   5 – year      10 – year 
           Survival       Survival 
 
Nakahara 1988          15              47 %         47 % 
Maggi  1991          21       59 %            40 % 
Pan  1994          12       41 %         22 % 
Wilkins  1999                 5       40 %             40 % 
Kondo  2003          67       40 %         67 % 
Nakagawa 2003          11       47 %         47 % 
Lucchi  2005          16                        ---                  46 % 
Wright  2006            5             75 %         50 % 
Huang  2007          18       78 %         65 % 
Ishikawa  2009          11       81%         70% 
Okuda(JART) 2014          136       86%         72% 

54% 40% Average 
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Author, 
year 

No.P
ts 

Surgery Chemo/XRT Local 
control 

5-Y Surv Median 
Surv (Mo.) 

Prognostic 
factors 

Hsu 
2002 

26 R0 65% 
R+ 34% 

XRT 91% 77% 
R0 82% 

Masaoka 
R0 + XRT 

Kondo 
2003 

186 R0 50% 
R+ 20% 

Chemo/XRT 
 

49% 50% 
R0 72% 

R0 resection 

Liu 
2002 

38 R0 21% 
R+ 79% 

Chemo/XRT 
 

27% 24 
R0 35 

R0, Masaoka 

Lucchi 
2001 

13 R0 46% 
R+ 54% 

Chemo/XRT 
 

61% 38 Induction 
Chemo 

Nakamura 
2000 

10 None Chemo/XRT 
 

0% 11 

Mayer 
1999 

6 R0 17% 
R+ 83% 

XRT 22% 

Ogawa 
2002 

40 R0 40% 
R+ 27% 

Chemo/XRT 
 

100% 38% R0 + XRT 

Filosso 
2014 

40 R0 90% Chemo/XRT 75% R0; No 
recurrence 

Song 
2014 

76 R0 78% Chemo/XRT 60% R0; Masaoka 

Ruffini (ESTS) 
2014 

229 R0 69% Chemo/XRT 61% MDT; 
Masaoka; R0 

Average 52% 24 

Thymic tumors 
Thymic carcinoma 
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University of Torino, Italy - Thoracic Surgery 

• Rare and very aggressive tumors, poor prognosis . 
• Surgical tumor resection is the treatment of choice 
• Advanced/unresectable tumors, are predictors of negative outcome.  
• Chemotherapy/radiotherapy both in induction and in adjuvant 

settings were not found to influence OS in this series. 

1984-2012 (ITMIG + ESTS) 
205 pts 
54% R0 rate 
5-year OS: 68% 
 

JTCVS, 2015 
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JTCVS, 2015 

 Most thymic carcinomas present at advanced stages  
Aggressive surgical approach + RT is useful 
Early stage, R0 and PORT are associated with prolonged OS 

1984-2012 ITMIG + ESTS 
1042 TC  
78% Masaoka II-IV 
61% R0 rate 
PORT in 60% 
5-year OS 65% 



• The TNM-based staging system for thymic tumors 
• Update in surgery for early and locally advanced  

thymic tumors 
• Update in advanced disease and thymic tumors 

guidelines 
• Update on the ESTS thymic group 
• Conclusions 
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Presentation overview 



Thymic tumors 
    Stage IVa  

Pleural implants 
 Single 
 Multiple discrete 
 Diffuse  (MPM-like) 
Pericardial implants 
Anterior mediastinal nodes 

Complete resection rate varies among the different series 
depending upon the experience of the centres (30%-88%) 
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Thymic tumors: Stage IVA  

Surgical options 

1. Pleural implants resection 
2. Total pleurectomy 
3. EPP (extrapleural pneumonectomy) 
4. Novel treatments (intracavitary hyperthermic CT, 

photodynamic therapy, etc) 
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Stage IVa  tumors 

Resection of 
pleural implants 

Extrapleural 
pneumonectomy  

(EPP) 
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EJCTS, 2015 

13 patients, 2005-2012 
R0 in 12 cases (92%) 
Median survival 58 months - 5-y (actuarial): 92% 

Onco Targets Ther, 2013 

4 patients, 2008-2010 
42-43°C (core T 39°C) – 2 hours 

Hyperthermic intrathoracic chemotherapy in 
advanced/recurrent thymomas 
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Ann Oncol, 2015 
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Ann Oncol, 2015 



• The TNM-based staging system for thymic tumors 
• Update in surgery for invasive tumors 
• Update in advanced disease and thymic tumors 

guidelines 
• Update on the ESTS thymic group 
• Conclusions 
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Presentation overview 
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THE ESTS DATABASE 

 Founded 2001 

 Participation is free / voluntary. Must be ESTS members 

 Online version launched July 2007 

 Run on a dendrite platform 

 Data security / backups 

 Cooperation with national registries 

 French national EPITHOR 

 Collaboration ESTS / STS 

 Standardization of variables definitions and terminology (Ann 

Thorac Surg) 

 



•Online 

•Free to all ESTS members 

•All thoracic surgery operations are included 

•Multiple outcome and process indicators 

•Standardized risk factors and outcomes 

•Possibility to export data for internal usage 

THE ESTS DATABASE 
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 2014: 6th annual report of the ESTS Thoracic DB 

 Collection of data: July 2007 – February 2014 

 At the time of analysis: 

 235 units throughout Europe 

 66,623 patients providing information 

 51,112 lung resections (80% of procedures) 

 > 105 units with more than 100 cases 

 

THE ESTS DATABASE 
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Annual Report: www.ests.org  

 

Epidemiologic Tool 

The Silver Book 
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THE ESTS DATABASE 

Core Dataset 

 

LUNG CANCER 

VATS page  

Included 

(WG with MITIG) 

 

THYMOMA 

 

NET 

 

Chest Wall 

Nuss 

Ravitch 

Trauma 

 

MESOTHELIOMA 

 

Oesophagus 

 

Rare tumors 

 



ESTS Registry 

The ESTS Thymic Prospective 

Database 



ESTS prospective thymic database 
Preliminary results 

Thymic Tumors  
prospective cases   

January 2007- April 2015 - N=569  

Available in the ESTS 2015 edition of the silver book 
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Participating 
centers 

N=34 
569 cases 
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ESTS prospective thymic database 
Preliminary results 
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ESTS prospective thymic database 
Preliminary results 



Demographics 

ESTS prospective thymic database 
Preliminary results 
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Type of thymic tumors 

ESTS prospective thymic database 
Preliminary results 
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Thymoma histology (WHO) 

ESTS prospective thymic database 
Preliminary results 
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Clinical and pathologic Masaoka-Koga Stage 

ESTS prospective thymic database 
Preliminary results 
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Perioperative treatments - chemotherapy and radiotherapy 

ESTS prospective thymic database 
Preliminary results 
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ESTS Homepage 







ESTS membership required (and checked) 

before acceptance 



Log in with the credentials provided by Dendrite 



Click on search/add 

Click on “add new patient” 



Complete the required fields 

Then click on “add patient” 

Double-click on the new 

added patient 



Click on “Demographics” 

Complete the required fields 

Then click on “add new chart” 



Choose “ESTS preop thymus” 

Click on “Add new note with blank data” 



A drop-down menu appears 

with all the thymus sections 



Preoperative section 

Complete the two subsections 



Intra-operative section 



Postoperative section 

Complete the two subsections 



Follow-up section 



Instructions for data input 



ESTS Registry Annual Report (Silver Book) 



ESTS Registry Annual Report (Silver Book) 



Instructions for data input 

For any support or information 

request, please refer to: 

Dendrite 



• The TNM-based staging system for thymic tumors 
• Update in surgery for early stage and locally 

advanced thymic  tumors 
• Update in advanced disease and thymic tumors 

guidelines 
• Update on the ESTS thymic group 
• Conclusions 
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Presentation overview 



• Invasive tumors require a multimodality approach. Complete resection with 
extended resection to the neighboring organs should be attempted with 
excellent long-term survivals.  

• Participation to prospective international databases (ESTS thymic registry) is 
strongly encouraged to offer optimal cures to our patients 

Conclusions – What’s new in thymic tumors  

University of Torino, Italy - Thoracic Surgery 

• Promising surgical techniques (EPP, HIOC) are available for advanced disease. 

• A new TNM-based staging system will soon be effective (1/17) replacing the 
Masaoka-Koga staging system  

• An updated guidelines from ESMO is available for proper management  

• Early stages thymomas (Stage I-II , < 5 cm.) are optimally approached by MIT 
(VATS or RATS)  

• Surgery maintains a primary role in all thymic malignancies (Thy, TC, NETT) 
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