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ABSTRACT: We reviewed 25 patients with thymoma for clinical 
symptoms at presentation, X-ray findings and outcome. The tumours of 
all patients were classified using 3 different pathologlc classification systems 
and each system was evaluated for its predictive power with respect to 
survival. The recent classification system by Miiller-Hermellnk allowed to 
distinguish thymomas with associated systemic syndromes from those 
without. However, no good prediction with respect to outcome could be 
made by any of the 3 systems. 
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Thymic tumours cover a broad spectrum of pathology 
ranging from thymic cysts, thymolipoma, thymoma, 
lymphoma to thymuscarcinoid and thymuscarcinoma. 
Thymomas are the most common thymic lesions. They 
rank only second after teratoid tumours as the most 
common anterior mediastinal tumours [1]. The histological 
distinction between benign and malignant thymoma is 
difficult and possibly artificial [2, 3]. Clinical studies 
have shown that the absence of an intact capsula and the 
degree of local invasiveness probably reflect the malignant 
character better than its microscopical characteristics [2, 
3]. We have reviewed our experience with 25 thymoma 
patients over the past 14 years and compared it to 
the literature. The aim of the study was to analyze clini
cal symptoms and X-ray data and correlate them to degree 
of invasiveness, risk of relapse and vital outcome. These 
data were then correlated to histology using 3 different 
pathological classification systems. The predictive power 
of each classification with respect to clinical outcome is 
discussed. 

Patients and methods 

From 1975 to 1989, 25 patients with thymoma were 
seen at our institution. Age range from 23 to 68 years old 
(mean 49.3); there were 16 women and 9 men. 

We defined thymoma according to LEVINE and RosAI 
[4] as an epithelial tumour originating from the thymus 
gland with exclusion of thymic carcinoma, thymic 
carcinoid and thymic germ cell tumours. Thymic carci
noma is recognised by its obvious cytological malignancy 
and its almost pure epithelial nature, while true thymomas 
are cytologically benign and consist of a mixture of 
neoplastic epithelial cells and a reactive non neoplastic 
lymphocytic component [5, 6]. Only true thymomas were 
considered in our study. Clinical staging was performed 

according to BERGH's staging system (table 1) [3]. 
Presenting symptoms and their duration at presentation 
were observed. Particular attention was paid to cough, 
hoarseness, facial and neck swelling, retrosternal pain, 
dysphagia, myasthenia gravis (M.G.) and other 
paraneoplastic syndromes. Chest X-ray, axial tomogra
phies and angiography of the superior caval veins were 
reviewed and scored on possible signs of invasion. 

Table 1. - Clinical staging according to BERGH et al. [3] 

Stage I: 
Stage 11: 
Stage Ill: 

Intact capsule or growth within the capsule 
Pericapsular growth into the mediastinal fat tissue. 
Invasive growth into the surrounding organs, 
intrathoracic metastases or both. 

Pleural effusion, mediastinal adenopathies, lung 
metastasis and invasion of the big vessels (superior caval, 
brachiocephalic and subclavian vein) were considered 
indicators of extended disease. Final clinical stage 
assignment was attributed after surgery. 

Histological classification was performed by the 
pathologist who was unaware of clinical data. Three 
different classification systems were used in parallel (table 
2). The classical distinction according to RosAI and LEVINE 
[7] based on the ratio of lymphocytes to epithelial cells 
led to a 3 category classification: lymphocytic (>80% 
lymphocytes), epithelial (>80% of epithelial cells) and a 
mixed lymphoepithelial type. Based on the shape of the 
neoplastic epithelial cell component, tumours were 
divided into 4 categories according to MAsAoKA [8]: 
polygonal cell, spindle cell, mixed cell and clearcell type. 
Finally tumours were classified according to the recent 
classification system proposed by MOLLER·HERMELINCK 
[9] with reference to the cortical or medullar origin of 
the epithelial cell component. 
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Table 2. - Histopathologic classifications of thymoma 

A. RosAI-LEVINE [7) 
1. Lymphocytic (>80% lymphocytes) 
2. Lymphoepithelial 
2. Epithelial (>80% epithelial cells) 

B. MASAOKA [8) 
1. Polygonal cell 
2. Spindle cell 
3. Mixed cell 
4. Clear cell 

C. MOLLER-liERMELINx [9) 
1. Cortical origin 
2. Mixed a. with cortical predominance 

b. mixed, common 
c. with medullary predominance 

3. Medullary origin 

Results 

Eight patients were found to have stage I disease 
at presentation, 3 had stage 11, 14 suffered stage Ill 
disease. In 6 out of 8 patients with stage I disease diag
nosis was made as an X-ray finding in tuberculosis 
screening programs. 2 other stage I patients were 
referred by the neurologist for mild signs of M.G. that 
had been known for 1 and 6 months respectively. In 
stage III patients the picture was far more polymorphous 
(table 3). 

Table 3. - Clinical symptoms related to stage 

Stage I Stage II Stage II1 
(8 pt) (3 pt) (14 pt) 

Facial and neck swelling 0 0 3 
Dyspnoea 0 1 6 
Pain 0 0 3 
Dysphagia 0 0 3 
Hoarseness 0 0 2 
Cough 0 1 4 
Body weight loss ~ 0 0 4 
10% over 6 months 
Adenopathies 0 1 4 
Myasthenia gravis 3 0 3 
X-ray finding 6 2 4 

Hoarseness occurred in 2 patients, cough in 4 of 13. 
Four patients had significant body weight loss (> 10% in 
6 months). Distant lymph nodes were seen in 4 
patients. 

No paralysis of N. recurrens could be demonstrated in 
any patient. Mean duration of first symptoms to diagnosis 
was 14 months for stage 11 and 7.9 months for stage Ill 
disease. There was one notable exception with stage Ill 
disease : the diagnosis was made when he was in 
preterminal condition: he had declined further investiga
tion or follow-up control of an asymptomatic X-ray 
mass 10 years before. Associated syndromes could 
be found in 6 patients: all six had M.G. (2 stage I, 4 
stage Ill) and one had M. G. and hypogammaglobulinemia; 
no pure red cell aplasia was noticed in this group of 
patients. 

Table 4. - Patient numbers and characteristics according to different histopathologic classification 
systems 

Total pt. No of patients according Invasion Relapse M. G. 
number to clinical stage 

I II II1 

1. RosAI-LE.VINB 
Classification 
(1976) 
a. Lymphocytic 8 2 2 4 3 4 3 
b. Lymphoepithelial 8 4 0 4 2 4 1 
c. Epithelial 9 3 1 5 3 4 2 

2. MASAoKA 

a. Polygonal 9 0 2 7 3 6 3 
b. Mixed 11 5 1 5 2 4 2 
c. Spindle 2 2 0 0 0 0 0 
d. Clear cell 3 1 0 2 3 2 1 

3. MOl.Ll!R-HERME.LINCK 
Cortical 9 0 2 7 4 7 3 
Mixed 

Cortical pred. 6 2 1 3 2 2 0 
Common 6 4 0 2 2 2 2 
Medullary pred. 2 0 0 2 0 1 1 

Medullary 2 2 0 0 0 0 0 

pt=patient. 
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X-ray findings 

Pleural effusion was seen in 7 patients (1 stage I, 
unrelated, 6 stage Ill). A capsula-like structure as 
can often be demonstrated during surgery in stage I 
disease was observed in 3 out of 8 stage I patients on 
axial tomography. No cystic lesions were seen. Invasion 
of the superior caval and brachiocephalic veins was 
common in stage Ill disease (7 out of 14 patients). Lung 
invasion and metastasis were shown on X-ray investi
gation. 

Pathological findings 

Histological diagnosis was made on the surgically 
resected tumour in 15 cases, on mediastinoscopical biopsy 
in 7 and on biopsy of metastasis in 3 patients. Scoring 
according to the three classification systems leads to a 
different subdivision of the patient groups that is reviewed 
in detail in table 4. 

Table 5. - Comparison of clinical data to literature 

Treatment and survival 

All stage I patients were treated with local excision 
and none of them relapsed. Of stage 11 patients, 1 was 
treated with surgery only, 2 received both surgery and 
radiotherapy. All three patients with stage 11 disease had 
local relapse. In 14 patients with stage Ill disease, 8 
were initially treated with surgery and radiotherapy: 4 of 
those needed additional chemotherapy for metastasis. 
Two patients received radiotherapy only after surgical 
biopsy. One of them got additional chemotherapy 
for distant metastasis. Two patients got chemotherapy 
from the onset; 1 patient was not treated at all because 
of utterly poor physical condition at presentation. 7 
out of 13 patients with stage Ill disease had either local 
or distant recurrence. Survival related to clinical stage is 
shown by a Kaplan-Meier plot in figure 1. Survival in 
2 patients with stage I disease and M. G. was uninfluenced 
by their myasthenia as both survived; in 4 stage Ill 
patients survival was comparable to patients without 
M. G. 

UZG SALYER (15) BATATA (10) U! GoLVAN [2] GEREIN (14] BERGH (3) 
25 pts 65 pts 54 pts 46 pts 29 pts 43 pts 

Vena cava sup. 3 1 3 4 2 2 
syndrome 
Dyspnoea 7 12 3 5 
Pain 3 3 14 3 2 2 
Dysphagia 3 3 3 5 
Hoarseness 2 2 3 
Cough 5 1 14 5 10 
Body weight 4 2 16 6 1 4 
loss over 10% 
Adenopathies 5 0 1 1 
Dyasthenia 6 25 4 13 7 8 
X-ray finding 12 21 22 11 13 14 

pts: patients; UZG: Universitair Ziekenhuis, Gent. 

%Survival 

1 2 3 4 5 Follow up (years) 

Fig. 1. - Kaplan-Meier actuarial survival curves with relation to clinical stage. x : Stage I (n=8); • : Stage 11 (n=3); e: Stage m (n=14). 
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%Survival 

1 2 3 4 5 Follow up (years) 

Fig. 2. - Kaplan-Meier actuarial swvival cwves with relation to histological diagnosis according to RoSAI-l..EVJNE [7]. • : Epithelial (n•9); 
x : Lymphocytic (n=8); • : Lympho-epithelial (n=8). 

%Survival 

50 
I .. --- - ---- .. 

1 2 3 4 5 Follow up (years) 

Fig. 3. - Kaplan-Meier actuarial swvival cwves with relation to histological diagnosis according to MA.sAOKA [8]. •: Spindle cell (n=2); • : Mixed 
(n=ll); * : Polygonal cell (n•9); • : Clear cell (n=3). 

%Survival 

100~-+--~--~--------------~+ 

--~~-=-"T"""----- .....J-------------- ~~ ....... _. 
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1 2 3 4 5 Follow up (years) 

Fig. 4. - Kaplan-Meier actuarial swvival cwves with relation to histological diagnosis according to M!lu.EP.-Hl!RMwN!e [9]. +: Medullary (n.,2); 
• : Mixed cortical predominance (n•6); • : Cortical (n .. 9); • : Mixed common (n=6); * : Mixed medullary predominance (n=2). 

Discussion 

The clinical characteristics of our small series of thy
moma patients correlate well with data reported in the 
literature. The mean age of 49 years and slight female 
predominance are common findings [2, 3, 10-12]. Dis
tribution of clinical stages is different: the percentage of 
noninvasive tumours is low (32%) compared to most 

series (66%) [1, 3, 13]. The relative incidence of clinical 
signs and symptoms at presentation is compared in table 
5. Duration of symptoms prior to diagnosis varies from 
1 month to 10 years with a mean of 8 months in stage 
Ill disease patients. Overall mortality in our series is 
somewhat higher than in most reports, due to the high 
proportion of invasive tumours. When related to clinical 
stage, patient survival compares favourably to literature 
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(fig. 1); there is a 90% 10 years survival in stage I and 
35% 10 year survival in stage Ill patients. 

The 25% incidence of myasthenia gravis (M.G.) is 
below the usually reported average (35-52%) [2, 8, 11, 
14] but is in accordance with data reported by BATATA 
[10]. It is equally spread over invasive (2 patients) and 
noninvasive tumour patients (4 patients). Autoimmune 
phenomena like M.G. are known to be either unaffected, 
diminished or cured by surgical treatment [1-3, 10--12]. 
Myasthenia disappeared in none of our 6 patients after 
surgery. However, prostigmine and corticosteroid doses 
could be reduced after resection in 2 stage I patients. 
An early report by SALYER and EooLESTON [15] suggested 
that the presence of thymoma associated systemic 
syndromes should be regarded as a poor prognostic sign. 
However, in more recent reports by MAsAOKA [8], WILKINs 
[12] and VERLEY [11], no such difference was seen. The 
distinction between benign and malignant thymoma can 
be difficult. It is generally believed that histology is of 
limited value in establishing prognosis [2, 3, 8, 15]. Part 
of this study's purpose was to test the clinical value of 
the recently introduced classification system of MOllER
HERMELINK [9] in alleviating this problem. We therefore 
drew Kaplan-Meier plots according to histological 
categories within the different classification systems 
(figs. 2, 3, 4). 

As shown in figure 2, no relation to prognosis could be 
demonstrated using the classification of Rosai and Levine. 
GEREIN reported [14] that lymphocytic thymoma could 
be associated with a longer survival than epithelial thy
moma. More recent data do not confirm this difference 
[2, 3, 10]. Immunological characterisation of the 
lymphocytes in thymomas moreover does not show them 
to be different from normal thymic lymphocytes. This 
confirms that all thymoma's are derived of epithelial 
origin [5, 6]. 

Classification systems based upon cell shape (fig. 3) 
and cell origin (fig. 4) give similar results. In our pa
tients, polygonal cell tumours (corresponding to tumours 
of cortical origin) tend to be more invasive and to have 
worse prognosis than spindle cell tumours (correspond
ing to tumours of medullary origin). Cortical thymomas 
are associated with a higher incidence of auto-immune 
disease (5 out of 6 myasthenia patients had cortical 
thymomas). 

Patients in our group with medullary thymomas had 
slow growing tumours with better prognosis. Their 
tumours are histologically well encapsulated and they 
are not associated with autoimmune disease [8]. These 
findings are in agreement with MOLLER-HERMELINK's 
original report [9]. However a larger series and longer 
follow-up are required to substantiate these observations. 

Since invasiveness remains the major prognostic 
factor in thymoma it is of utmost importance that the 
stage of disease is accurately defined [3, 7, 14, 16] by 
clinical examination and imaging techniques. 

We therefore evaluated the importance of X-ray and 
computed tomography findings in preoperative staging. 
The presence of an intact capsula is the defining criterium 
for Bergh's classification system. It could be demon
strated in 3 of our 8 stage I patients on thoracic computed 

tomography (CT). Its presence therefore has a high 
specificity and low sensitivity [17]. CT has already 
increased the sensitivity since these results compare 
favorably to former reports with classical tomographies 
where the capsula is described as a rare finding [13]. 

Pleural effusion and invasion of the major vessels 
are associated with poor outcome [3, 10]. Only 1 out 
of 7 patients presenting with pleural effusion survived 
more than 5 years. Invasion of the major vessels 
was present on angiography in 8 out of 25 patients and 
only 2 of them survived more than 2 years. The absence 
of vascular invasion does not implicate positive outcome 
[14]. 4 stage Ill patients, where vascular invasion could 
not be demonstrated, survived 2 weeks, 10, 60 months 
and over 10 years respectively. 

In many cases complete staging could only be 
performed after an accurate local description by the 
surgeon. In 5 stage I patients the capsula could not 
be identified until surgery. Stage 11 patients could not 
be differentiated from either I or Ill before operation. 

On the contrary only 3 of 14 stage Ill patients were 
erroneously believed to have stage 11 disease. The 
combination of extensive preoperative staging and an 
accurate description by the surgeon therefore remains the 
basis for additional therapy. 

The treatment of thymoma after surgery is not 
unanimously standardized but the evaluation of different 
treatment schedules falls beyond the scope of a 
small patient study. The value of corticosteroid treatment 
is controversial. Some authors claim a diagnostic 
value: steroids would shrink a hypertrophic thymus 
and leave thymomas unchanged [14]. This has 
been challenged by others [18] and in 3 of our patients 
receiving steroids, we also observed impressive regression 
of the facial swelling due to the vena cava superior syn
drome. Local postoperative radiotherapy is indicated in 
stage 11 and Ill disease [16, 12]. The presence of distant 
metastases, disseminated disease and local relapse after 
maximal radiotherapy makes chemotherapy the treatment 
of choice. Many case reports [19, 20] and small 
uncontrolled chemotherapy trials [21-23] have been pro
posed. However, due to the low incidence of thymoma 
no large prospective controlled trial has been reported so 
far. 
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Thymome: etude comparative anatomoclinique de 25 cas. F. 
0/fner, J. Vallaeys, H. Roels, M. Van Der Straeten. 
RESUME: Nous avons ~tudi~ chez 25 patients, porteu.rs de 
thymomes, les symptomes cliniques, la radiologie et !'~volution 
de leur maladie. Toutes les tumeurs ont ~t~ classifi~es ~ !'aide 
de 3 diff~rents syst~mes de classification pathologique. Chaque 
syst~me a ~~~ ~valu~ pour sa valeur pr~dictive de mortalit~ ou 
de syndromes associ~s. La classification r~cente de Muller 
Hermelink a permis de distinguer les thymomes avec syndromes 
syst~miques associ~s des thymomes simples. Aucun des 3 
syst~mes de classification n'a ~t~ capable de pr~dire correctement 
la mortalit~. 
Eur Respir J., 1991, 4, 1060-1065. 


