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SURGERY OF THE THYMUS

J. KEITH Ross, M.S., F.R.C.S.

Harefield Hospital, Middlesex and Middlesex Hospital, W.J

THE EXACr function of the thymus gland is still
not understood. Within the last three or four
years it has lbeen discovered that the thymus is
connected with the mammalian immune mechan-
ism .(Miller, 1963; Burnet, 1962).
Evidence that the thymus may be involved as

part iof the disease process in several conditions of
cbscure aetiology, including myasthenia gravis,
some or all of which have an underlying distur-
bance of the immune response, offers real hope
that a clearer 'understanding of the value of thy-
mectomy in such conditions may Ibe reached
'before very long. jf this is so it may be possible
to consolidate the position ailready held by thy-
mectomy, give precision to its application and rid
the operation of its empirical reputation.

Thymic Tumours
Tumours of the thymus and their management

may be properly considered as a separate problem.
When 'found in association 'with specific clinical
syndromes, it is the tumour that dictates the tactics
of treatment.
Pathology
The descriptive histological classification of Thom-

son and Thackray (1957) has the great merit that it
can be related to the clinical course of the disease
thus helping both orderliness of diagnosis and the
prognosis. The classification is as follows:

1. Epithelial
(a) Differentiated or epidermoid
(b) Oval or spindle cell
(c) Lympho-epithelioma
(d) Granulomatous
l(e) Undifferentiated

I1. Lymphoid (Lymphosarooma)
III. Teratomatous

Of the epithelial group, the oval cell and lympho-
epitheliomatous tumours are encapsulated and appa-
rently benign. The differentiated epithelial tumours,
at first encapsulated, later prove locally invasive and
finally may metastasize, but rarely to sites outside the
chest. The granulomatous thymoma is not often found
in its early and circumscribed state and histologically
resembles Hodgkin's disease: a tendency to early
infiltration of neighbouring vital structures and to
produce early lymph node metastases is -to some
extent offset by its considerable radiosensitivity. Lym-
phosarcoma, undifferentiated carcinoma and teratoma
-the latter a disease of the young adult male-are
uniformly highly lcshal. The incidence of myasthenia
gravis is greatest amongst tumours at the benign end
of the ibehaviour-range, almost exclusively lympho-
epitheliomata.

Diagnosis
Clinical presentation-Unless the tumour occurs

in association with myasthenia gravis or other
associated clinical syndromes, it is either dis-
covered accidentally (routine chest radiograph) or
gives rise to symptoms and signs indicating that it
is inoperable. Genuine retrosternal pain is an
ominous symptom. Superior vena cavall obstruc-
tion, pericardial or pleural effusions, phrenic nerve
pa'lsy, and mallignant lymph nodes in the neck all
indicate degrees of spread that rule out surgery as
the primary mode of treatment.

Radiological diagnosis may be supplemented by
formal scalene lymph node biopsy or biopsy of
other palpably enlarged lymph nodes in the neck.
Mediastinal biopsy, 'by resection of the appropriate
second costal cartilage and an extrapleural ap-
proach to the mass may also give useful informa-
tion. Mediastinoscopy (Nohl-Oser, 1965) is not
useful unless the tumour is malignant and has
metastasized to the paratracheal lymph nodes,
'because this investigation is carried out in a plane
deep to the aortic arch and the left innominate
vein. When pleural or pericardial effusions have
developed, cytology of the fluid may give positive
resuilts.
Treatment
The malignant thymoma that presents with signs

of advanced spread should Tbe treated by irradia-
tion 'without delay. A strong case can 'be made for
residual thymectomy after radiotherapy; viable
turmour cells embedded in the fibrous remains of
the gland have been found sufficiently often to
make this a reasonable proposition in appropriate
cases '(Sellors, 1961).

In the absence of tumour spread outside the
anterior mediastinum, the initiative lies with the
surgeon. In such instances (without myasthenia)
there is often doubt about the exact diagnosis and
a policy of routine 'preoperative irradiation will
result in a proportion receiving unnecessary treat-
ment: this is undesirable.
When the problem is approached surgically,

three 'possible situations may be met.
First, a localized, well-encapsulated tumour maybe found in a thymus that is easy to remove

together with the other contents of the anterior
mediastinum. A radical 'clearince of the anterior
mediastinum is all that is needed in such instances.

Secondly, the tumour may prove to be one of
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spread has taken place it is not so Advanced that
radical excision is prevented. Thte 'favourable
the malignant variants at an early stage or if local
results of such radical surgery indicate that it is
justifiable lto include, if need 'be, pericardium,
pleura, invaded lung, phrenic nerve and left
innominate vein in the clearance i(Le Roux, 1961).
In such instances, postoperative irradiation should
be given whether or not excision appears complete
from examination of the specimen.

Thirdly, -it may be 'found 'that intrathoracic
spread has taken place to a degree not suspected
on clinical or radiological grounds. If this is so,
the tumour may 'be judged inoperalble and biop-
sied, but there is much to be said for removing as
much as possible of the 'bulk of the tumour
without endangering the patient's life. In contrast
to many maligant tumours, partial removal fol-
lowed 'by radiotherapy can give surprisingly good
resuilts. Whether this is entirely due to the radio-
sensitivity of thymic tumours, whether unexpected
benefit follows the sudden reduction of tumour
mass within the host, or whether the result reflects
some innate property of the tumour are all matters
for speculation.

Thymectomy and Myasthenia Gravis
It has been known since the turn of the century

that a connection exists between myasthenia gravis
and abnormalities of the thymus gland '(Blalock,
Mason, Morgan, 'anid Liden, 1939), and the main
interest lies in the results of thymectomy in this
disease.

In the last decade, large series of thymectomies
for myasthenia have ibeen reported, notably by
Sir Geoffrey Keynes '(1946, 1955) and by Clagett
at the Mayo Clinic (Eaton and Clagett, 1955). The
late results of the former have 'been examined
by Simpson (1958), and those of a smaller series
recently puiblished largely agree with their fore-
runners '(Henson, Stern, and Thompson, 1965).

Unless theybhave a thymoma, patients under the
age of 45-50 with generalized myasthenia are
likely to do better with a thymectomy than 'with-
out, regardless of their sex or the duration of their
symptoms. Women who are young when the
disease first appears land who are operated upon
early obtain most benefit, and older males least.
The results are 'best, and -the saving of life is
greatest when the duration of the disease is less
than five years and no thymoma is present. Myas-
thenia of over seven years' duration is less likely
to respond 'favourably to thymectomy, but a long
history does not preclude some improvement, al-
though cure is unlikely.
By comparing the mortality in groups of patients

'treated surgically with others treated medically, it
has been shown that thymectomy 'has been res-
ponsible for -a significant saving of life. Further,
50 to 60 per cent of operated cases (non-tumour)
are very greatly improved compared with the
spontaneous remission rate of 20 to 25 per cent
in those treated medically. The severity -of the

myasthenia preoperatively does not influence the
result in most instances. Although there is general
agreement that females (53 per cent) lbenefit more
than males (35 per cent) the figures suggest that
'the general trend for 'both sexes is a beneficial one.
The operation should not, therefore, be withheld
from men merely because their improvement is
less dramatic.
Myasthenia gravis is well known for its charac-

teristic remissions, and many of the milder cases
who are aible to carry on an active and useful life
with the help of drugs in small dosages are never
seen by the surgeon. Others have their myasthenia
confined to localized groups of muscles (e.g. the
external ocular muscles) and surgery is seldom if
ever indicated in either of these situations (Fer-
guson, 1962). Improvement rarely follows thymec-
tomy when the muscle'weakness is static and has
been present for a long time. Extensive muscle
wasting (not usually a feature of myasthenia) or
serious associated and coincidental disorders can
also 'be contraindications 'to operation.
The presence of a thymic tumour, found in 10

to 20 per cent of myasthenics, is no contrain-
dication to operation-rather the reverse.
Although in Simpson's review 60 'to 70 per cent
of 'those with tumours proved to have died or
deteriorated, and in Clagett's series 58 per cent
with thymomas died (chiefly of myasthenia)
compared with an overall death rate of 30 per cent
for his whole series, the improvement in
the myasthenia in the 18 to 20 per cent 'who do
improve can be as great as t'hat seen in the non-
tumour cases. Moreover, removal of the tumour
is justifiable in its 'own right.

Autoimmunity and Myasthenia Gravis
In a study of 74 myasthenics investigated for

evidence of associated autoimmune disease, auto-
antilbodies were found in 77 per cent '(Downes,
Greenwood, and Wray, 1965). Tlhymectomy was
found to have little influence on the incidence of
autoantilbodies, nor was there any significant
correlation 'between their incidence and the res-
ponse to thymectomy. Sufficient evidence was col-
lected, however, for the authors t'o claim an
increased frequency of autoimmune d'isease in
patients with myasthenia gravis. A more far-
reaching suggestion is also made by the same
workers. They postulate that an increased rate of
somatic mutation within the thymus, favoured by
its rapid rate of cell-division, might lead 'both to
a-bnormal immunological reactions and to
neoplastic transformation. This might account
for 'the frequent association of thymic tumours
and myasthenia gravis and for the oocurrence of
such tumours in patien'ts with other conditions
thought to have an autoimmune basis. These
includie systemic lupus erythematosus, Sjogren's
syndrome, rheumatoid arthritis, Addison's disease
and autoimmune haemolytic anaemia. Thymec-
tomy has been tried in systemic lupus erythemato-
sus (Mackay, Goldstein, and McConchie, 1963).
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Clinical Syndromes Associated with Thymic
Tumours

The following clinical syndromes have been des-
cribed in association with thymic tumours, some-
times comibined 'with myastihenia.
(i) Red Cell Aplasia

Pure red cell aplasia may exist alone or be
combined with abnormal white celil and platelet
counts (Norman, 1965). The results of thymectomy
are inconsistent, and it seems certain that 'both the
tumour and the anaemia are produced by some-
thing which has not yet 'been discovered. The
tumours themselves are usually 'benign.
(ii) Hypogammaglobulinaemia

This complication is found in about 6 per cent
,of 'thymormas which a-re usually benign lympho-
epitheliomas or spindle cell tumours (Godfrey,
1964). The resullts of thyimectomy, again, are
variable (Maldonado, Bayrd, and Kiely, 1964).
(iii) Cushing's Syndrome

Although Cushing's syndrome is commoner in
women, when found in association with a thymic
t:mour it appears to be commoner in males
(Scholz, and Bahn, 1959) and the tumour is more
frequently malignant than in any of the other
associated clinical entities. There is an inverse
relationship 'between abnormal adrenal cortical
activity and the size of th.e thymus, and in Cush-
ing's syndrome with associated thymoma it is
usual to find little or no thymic tissue surrounding
the tumour. A variable response is obtained if
ACTH is given in .myasthenia (Adams, Denny-
Brown, and Pearson, 1953).

Finally, the relationship between myasthenia
gravis and thyroid disease (Sahay, Bilendis, and
Greene, 1965) and the fascinating problem of
neonatal myasthenia with its possible 'bearing on
the aetiology of the disease (Stern, Hall, and
Robinson, 1964) deserve mention (as two further
facets of a disease complex that is emerging before
our eyes.
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