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Abstract

Thymic disorders, both oncological and non-oncological, are rare. Multi-institutional, randomized studies are currently not available.
The Thymic Working Group of the European Association for Cardio-thoracic Surgery (EACTS) decided to perform a survey aiming to
estimate the extent and type of current surgical practice in thymic diseases. A questionnaire was addressed to the thoracic and cardio-
thoracic members of the society, and the answers received from 114 participants were analysed. High-volume surgeons cooperate
more frequently with a dedicated neurologist and anaesthesist (P = 0.04), determine more frequently neurological scores pre- and post-
operatively (P = 0.02) and do not operate on thymic hyperplasia in stage I myasthenia gravis (MG) (P = 0.04). High-volume thymoma
surgeons more often use a transpleural approach for stage I thymoma < 4 cm (P = 0.01), induction therapy (P = 0.05) and are more likely
to have access to a tissue bank (P = 0.04). Both in thymoma and MG surgery, cooperative prospective studies seem to be feasible in
dedicated thoracic surgical associations as EACTS.
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INTRODUCTION

Thymic disorders are rare [1], but thoracic surgeons have a
special interest in thymic cancers and thymectomy for myasthe-
nia gravis (MG). Literature regarding thymoma and MG surgery
is full of single-institution and observational studies [2]. Despite
indications and statements from leading societies, such as
Myasthenia Gravis Foundation of America (MGFA) [3] and
International Thymic Malignancy Interest Group (ITMIG) [4],
there are a lot of grey areas and controversial issues which need
to be addressed by collaborative studies [5].

In 2009, the EACTS established the Thymic Working Group
aiming to promote education and research, and creating a
network with other experts in different fields and scientific soci-
eties. Preliminary tasks of the working group were firstly, to
explore the volume of surgical activity commonly performed by
thoracic and cardio-thoracic members of the EACTS and second-
ly, to collect opinions, beliefs and ideas about policy in the sur-
gical practice of thymoma and myasthenic patients. By means of

an web-based survey software (www.surveymonkey.com), a
questionnaire was sent to all the thoracic and cardio-thoracic
members and the answers that were received are presented and
discussed in this report.

MATERIALS AND METHODS

In January 2010, all the thoracic and cardio-thoracic members of
the EACTS were kindly invited by the secretary of the society, to
spend few minutes in answering a Survey Monkey questionnaire
consisting of 21 questions regarding their surgical practice in
thymic disease.
They were informed that all responses were completely

anonymous. The questions were designed to be easy to under-
stand, useful for the goals of this survey and not time-consuming
for the participants.
The EACTS has members from Europe, North America, South

and Central America, Asia, Africa, Australia and New Zealand.
Consequently, the goal of this survey was not to assess the surgi-
cal practice in Europe but amongst the members of EACTS.

†Presented at the 24th Annual Meeting of the European Association for
Cardio-Thoracic Surgery, Geneva, Switzerland, 11–15 September 2010.
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The secretary of EACTS sent just one invitation and no
reminder. The survey was stopped at 4 months when participa-
tion had waned.

The analysis was performed using basic statistics. Proportion
differences were tested using the Pearson’s Chi-square test or
Fisher’s exact test when appropriate. The data were processed by
the Statistica 8 software (by StatSoft Inc.) and a P-value < 0.05
was considered to be statistically significant.

RESULTS

In total, 114 members participated in the survey. Responses to
the different questions 1–21 are listed in Fig. 1.

By choosing 10 thymectomies performed per year as a cut-off
and stratifying the participants, we verified that high-volume sur-
geons cooperate more frequently with a dedicated neurologist
and anaesthesist (P = 0.04), use the MGFA score evaluation
pre- and postoperatively more often (P = 0.02) and do not
operate thymic hyperplasia with stage I MG (P = 0.04). With
regards to thymoma surgery, surgeons who operate on more
than 10 thymomas per year (n = 24) tend to use a more
trans-pleural approach (VATS or Robot) for stage I thymomas
with a size of less than 4 cm (P = 0.01) and neoadjuvant treat-
ments (P = 0.05). They are also more likely to have access to a
tissue bank (P = 0.04).

DISCUSSION

Thymic disorders, both oncological and non-oncological, are
rare and there is a huge variability regarding diagnosis, staging,
surgical and multimodality therapy, outcome measures as well as
a large number of other parameters and variables.

Although prospective, randomized studies have been advo-
cated for many reasons, huge obstacles have been encountered
starting from simple terminology to more complex pathological
and surgical issues [6–7]. As a matter of fact, there is a lot of con-
fusion in what are considered ‘orphan’ diseases of this small and
neglected organ, the thymus.

In recent years, the medical societies have developed a
growing interest in thymic disorders and specifically there was
the birth of the ITMIG (International Thymic Malignancy Interest
Group), which is a multidisciplinary society devoted to thymic
neoplasms.

EACTS arranged a focus on thymic tumours in 2008 in
Antwerp and then constituted a Thymic Working Group with the
specific purpose of promoting education and research in thymic
diseases and creating a network with other experts in different
fields and scientific societies.

During the planning phase of the present survey, a discussion
among the members of the Thymic Working Group of EACTS
arose to clarify the means and goals to be achieved.

The members were aware of the reservations to be considered
because a survey, in general, is a poor way of collecting data. We
could not verify the numbers reported and people’s estimates
from memory were very poor. We could not really measure
practice or outcome, but what we could collect were expert opi-
nions, beliefs and ideas about the policy in the surgical practice
of thymoma and myasthenic patients. More realistically, we
could have an idea about the number of members who were
performing thymic surgery and their volume of activity.

It is not reasonable to achieve a general agreement or a guide-
line by means of a survey. Moreover, there are already specific
multidisciplinary societies, such as MGFA or ITMIG, which are
working hard on establishing the definitions of a uniform
approach, on standard measures of outcome and on guidelines
about diagnosis and treatment of thymic disorders [6–7].
On this basis, we as a surgical society, decided to do a survey

with simple questions addressed to all the thoracic and cardio-
thoracic members aiming to explore the volume and status of
the current surgical activity in the field of thymectomies, for
both thymic neoplasms and MG.
One hundred fourteen members participated in the survey

and the first question revealed that 97 surgeons perform surgery
for thymic disease in their clinical practice. Considering that the
invitation was sent to the 285 thoracic and 997 cardio-thoracic
members of EACTS, this means that around 13.2% of the
members are interested in the thymic topic.
At the question concerning the volume of activity, most of

the surgeons answered less than 10 cases per year, confirming
that it is indeed a rare disease. It is amazing to find out that
eight surgeons treat more than 20 cases per year, which is a
remarkable volume. The definition of high-volume vs. low-
volume centres is always a matter of debate in rare diseases;
however, it seems reasonable to set the cut-off at 10 thym-
ectomies per year.
Most of the members perform thymectomy for both MG and

thymic cancer and more than 75% of the surgeons approach
thymic disease in a multidisciplinary setting with a dedicated
neurologist and anaesthetist. Team work is a crucial point to
obtain excellent clinical results when faced with a rare and
complex disease [8]. The fact that high-volume surgeons signifi-
cantly correlated with the presence of team work confirms that
both factors are essential to succeed.
With regards to the clinical practice, we asked which exams

were required in the pre-operative work-up. Obviously, CT is
always used, and MRI is used in 30% of the cases (assumingly to
address specific clinical issues). PET is used in more than half of
the cases, and these data must be highlighted. PET is diffusely
used by the thoracic surgeons for the differential diagnosis
between hyperplasia and thymoma in MG patients, for the
evaluation of the malignant behaviour of suspected thymic mass
and for the diagnosis of local or systemic recurrences [9].
Octreoscans could provide important information on the neu-
roendocrine features of thymic neoplasms but is rarely used,
while the titre of AchRAb is used in more than 70% of the cases.
Titre of AchRAb should always be tested not only in myasthenic
patients but also in patients with thymomas to search for pre-
clinical myasthenia.
The sixth question revealed that a preoperative myasthenic

crisis is treated by steroids, immunoglobulins and plasmapher-
esis, according to the single-centre preference, but it is surprising
that 11 surgeons answered ‘no therapy’. We hope it was a mis-
understanding because operating on a patient during a myasthe-
nic crisis is dangerous, and as a surgical society, we should state
that this should never be done.
The question regarding the use of the MGFA score evaluation

pre- and postoperatively [3] touched a sore point because most
of the participants do not use it. This is a qualitative limitation
because, without using this score, no analysis of the results of
different techniques of thymectomies for MG is valid and com-
parable [7]. It is not surprising that high-volume surgeons use it
significantly more than their low-volume counterparts.
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We would like to invite all EACTS members to adapt their
practice and adopt the MGFA recommendations, and in particu-
lar, to use the MG score for disease severity. It is slightly complex
for a surgeon but the neurologist in the team should use it for the
evaluation of the pre- and postintervention status.

By asking surgeons which policy they adopt for stage I MG
(ocular MG), we found that more than 50% of the surgeons

operate on this condition. It remains a controversial issue [10]
and most neurologists would disagree. However, we are a surgi-
cal society and this may explain the higher-than-expected rate
of intervention. Furthermore, high-volume surgeons are signifi-
cantly more selective on this indication.
Coming to questions on surgical technique, we asked the

members which surgical approach they use in case of thymic

Figure 1: Questions and results of the survey of current surgical practice in thymic disease amongst EACTS members.

TH
O
R
A
C
IC

O
N
C
O
LO

G
IC

M. Lucchi et al. / Interactive CardioVascular and Thoracic Surgery 3



hyperplasia. Most of the surgeons prefer a traditional sternot-
omy or mini-sternotomy, but all surgical procedures including
cervicotomy, VATS (left, right, bilateral etc.) as well as
robotic-assisted procedures are well represented. A personal
remark is that EACTS members may be asked to contribute

to a prospective multi-institutional trial about the value of
different surgical approaches in the treatment of non-
thymomatous MG. The same question was asked for stage I
thymoma, but by putting a cut-off size for the decision. For
stage I thymoma ≤ 4 cm and thymic hyperplasia, participants

Figure 1: Continued
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gave similar answers. A small-sized thymoma does not seem
to be a prejudice for mini-invasive procedures, and this was
statistically significant in favour of high-volume surgeons.

For stage I thymomas larger than 4 cm, most of the surgeons
prefer a sternotomy, although some of them still use mini-
invasive approaches.

Coming back to the volume of activity, most of the surgeons
treat less than 10 cases per year; on the other hand 24 surgeons
treat more than 10 cases.

At the question about the prognostic value of the WHO
classification, nearly all answered affirmatively. Complete resec-
tion and Masaoka stage are still the major prognostic factors
[11], but WHO histological classification gives important infor-
mation about the biology and clinical aggressiveness of the
tumour [12–13].

Neoadjuvant chemotherapy or radiotherapy is used by
most surgeons. Even when scientific evidence derived from
multicentre randomized studies is lacking, there are a lot of
single institution studies that have proven its advantages in
terms of resectability rate and survival [14]. From our survey,
it appears that neoadjuvant treatment is used significantly
more by high-volume surgeons.

With respect to adjuvant chemotherapy, 75% of the surgeons
use it for advanced stage but some participants use the WHO
classification in the decision-making, and adjuvant chemother-
apy is used also in early stage in case of more aggressive B2-3
histological classification.

The role of adjuvant radiotherapy in case of a radical resection
is also not clear; some use it for stage II and most for stage III.

But in the literature, adjuvant radiotherapy is controversial
both for stages II and III. We are still using adjuvant RT for these
stages but there is no strong scientific evidence [15]. Indications
for both chemotherapy and radiotherapy treatments in thym-
omas need to be clarified by prospective randomized studies
adopting uniform staging and outcome criteria.

Just for research purposes, we asked to the participants if they
have a tissue bank; we realized that 20 surgeons have it, and par-
ticularly the higher-volume surgeons. They could contribute to
the virtual tissue banking proposed by the ITMIG and put

information about their patients in an Internet database. In any
case, this could contribute to projects in genetic research.
Unfortunately, only seven surgeons store the serum of

myasthenic patients. That is a pity because it could help under-
stand the changes in the immunological pattern induced by the
thymectomy. Tissue and serum bank should be encouraged
because in rare diseases, they are a marvellous opportunity for
future research.
When asked how long they follow up thymoma patients, 50%

of the participants answered lifelong, which is generally sug-
gested. Follow-up is performed primarily by chest CT. Other
examinations are rarely done and preferentially by specific
request.
In conclusion, this survey showed that the members of EACTS

are highly interested in scientific and clinical issues of thymic
disease. By means of this survey, we have now, on the one hand,
an idea of opinions, beliefs and general policy in the treatment
of thymic disease by members of our society, and on the other
hand, we know the number of surgeons and the volume of
activity in this field within our society. As EACTS, we wish to col-
laborate further with other surgical and non-surgical societies for
the study of MG, and with ITMIG for the study of thymic
malignancy.
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