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A B S T R A C T

Background: Pancreatoblastoma is a very rare malignant tumour typically occurring in the

early years of life. Due to its rarity, standardised diagnostic and therapeutic guidelines

are not available for pancreatoblastoma.

Methods: The newborn cooperative group denominated EXPeRT – European cooperative

study group for paediatric rare tumours – combined in a joint analysis of all cases regis-

tered between 2000 and 2009 by the national groups of Italy, France, United Kingdom,

Poland and Germany.

Results: Twenty patients <18 years old (median age 4 years) were analysed: nine had distant

metastases at diagnosis. Seventeen patients had tumour resection, at initial or delayed sur-

gery. Eighteen received chemotherapy (response rate 73%), seven received radiotherapy. For

the whole series, 5-year event-free survival and overall survival were 58.8% and 79.4%,

respectively. Outcome did not correlate with tumour site and size, but was strongly influ-

enced by the feasibility of tumour complete resection.

Conclusions: This international study confirms the rarity of the disease, the critical role of

surgical resection both as therapy and as a prognostic variable, and the potential efficacy

of chemotherapy. The adoption of an intensive multidisciplinary approach is required, as

well as the referral to highly experienced centres. Further international cooperation is

needed to collect larger series and stimulate biological studies to improve our understand-

ing of the biology and the natural history of PBL.
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Abstract Background: Thymomas and thymic carcinomas belong to a group of thymic
epithelial tumours arising from the anterior mediastinum and, are extremely rare in children
in which no therapeutic guidelines have been established. The aim is to describe paediatric
characteristics of these tumours and give some therapeutic indications.
Methods: Retrospective analysis of clinical data and therapeutic characteristics of paediatric
patients less than 18 years with thymic tumours treated between 2000 and 2012 registered
in the European Cooperative Study Group for Pediatric Rare Tumors (EXPeRT) database
of the cooperating national rare paediatric tumour working groups from France, Italy,
Germany and Poland.
Results: Sixteen children with thymoma, median age 11 years and 20 patients with thymic car-
cinoma, median age 14 years were enrolled into study. At diagnosis complete primary resec-
tion was possible in 11 patients with thymoma and one with thymic carcinoma; resection
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rarity of thymic tumours in children and the impossibil-
ity to plan prospective clinical trials. For this reason ret-
rospective multinational studies like ours represent the
only way to collect experience.

In some patients, local symptoms including cough,
dyspnoea, chest pain, respiratory distress and superior
vena cava syndrome may occur, but some of them are
asymptomatic, and tumours are detected on radiological
examination. Jung et al. noticed thymoma calcifications
in about 33% of patients with invasive thymoma and in
61% of patients with thymic carcinoma in computed
tomography (CT) [19]. Magnetic resonance is only use-
ful to describe vascular involvement. Positron emission
tomography (PET) has not yet become a standard
modality for diagnosing thymic tumours in children
but may be useful in this tumour [20]. Some authors
have proposed that PET allows differentiation between
hyperplasia and neoplasia and even the use of
semi-quantitative maximum standardised uptake value
(SUVmax) may distinguish low grade thymoma from
thymic carcinoma [21,22].

In adults, approximately 50% of thymoma patients
have myasthenia gravis (MG), and 15% of cases with
MG have stage I or II thymoma [23]. Evoli et al. [24]
reported that about 15% of thymomas are associated
with other paraneoplastic diseases, including gastroin-
testinal disorders (chronic ulcerative colitis), collagen
and autoimmune disorders (Sjögren’s syndrome,

sclerodermia and polymyositis), hypogammaglobuline-
mia, dermatologic disorders (alopecia), endocrine disor-
ders (Cushing’s syndrome), renal disease (nephrosis) and
haematologic syndromes (red cell aplasia, agranulocyto-
sis), and the onset of these diseases can herald the pres-
ence of a treatable tumour [24]. We identified 6 patients
out of the 36 patients (17%) who presented with autoim-
mune and/or paraneoplastic syndromes (four thymic
carcinomas and two type B thymomas). Two of them
had MG concomitant with thymoma.

Diagnosis is made after biopsy or initial tumour
resection, but could be difficult to the rarity and the
heterogeneity of this tumour. Histological classification
according to the WHO and Masaoka staging systems
are the basis for establishing treatment and predicting
disease prognosis. Thymoma types A, AB and B1 have
relatively good prognoses and could be treated with
tumour resection only; B2 and B3 are more aggressive
and have intermediate survival rates; but thymic carci-
noma has the worst outcome and should be considered
as an aggressive carcinoma and treated with surgery,
chemotherapy and radiotherapy [25]. Our results con-
firm this pattern in children. The 20-year survival rates
in adults are 89%, 91%, 49% and 0% for Masaoka stages
I, II, III and IV, respectively [26].

Surgical approach with R0 remains the gold standard
for treating all thymic neoplastic processes. The best
treatment option is complete resection with no adjuvant

Fig. 1. Overall survival (OS) of 20 patients with thymic carcinoma.
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•  16	   children	   with	   thymoma	   (median	   age	   11	   years)	   and	   20	   with	  

thymic	  carcinoma	  (median	  age	  14	  years)	  

•  At	   diagnosis	   complete	   primary	   resec;on	   was	   possible	   in	   11	  
pa;ents	  with	  thymoma	  and	  1	  with	  thymic	  carcinoma	  

	  
•  Chemotherapy	   with	   various	   regimens	   was	   given	   to	   22	   children	  

(17	  as	  neoadjuvant);	  8	  pa;ents	  with	  carcinoma	  had	  radiotherapy	  

•  17	  children	  died	  (15	  thymic	  carcinoma,	  2	  thymoma)	  

•  5-‐year	  overall	  survival	  for	  pa;ents	  with	  thymic	  carcinoma	  is	  21%	  
	  
	  

Retrospec;ve	   analysis	   of	   clinical	   data	  
and	   therapeu;c	   characteris;cs	   of	  
paediatric	   pa;ents	   <18	   years	   with	  
thymic	   tumours	   (thymomas	   and	  
thymic	   carcinomas)	   treated	   between	  
2000	   and	   2012	   by	   the	   coopera;ng	  
na;onal	   rare	   paediatric	   tumour	  
working	   groups	   from	   France,	   Italy,	  
Germany	  and	  Poland	  

	  
	  
Conclusions	  
	  
Thymoma	   generally	   has	   good	   prognosis;	  
radical	  surgery	  is	  the	  treatment	  of	  choice	  
	  
Thymic	   carcinoma	   is	   associated	   with	  
paediatric	   pa;ents	   to	   give	   a	   very	   poor	  
prognosis	   independently	   of	   intensive	  
mul;modal	   management:	   	   surgery	   is	   the	  
most	  important	  issue,	  eventually	  associated	  
to	   radiotherapy.	  The	  role	  of	  chemotherapy	  
is	  unknown	  (it	   seems	  that	   it	   is	  worth	  using	  
chemotherapeu;c	  regiments	  with	  cispla;n,	  
etoposide	  and	  ifosfamide)	  
	  
Mul;disciplinary,	  mul;center	  approach	  and	  
collabora;on	   with	   adults’	   physician	   are	  
neces -‐	   sa ry	   in	   o rder	   to	   propose	  
homogenous	  guidelines.	  	  


