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Thymectomy in myasthenia with pure ocular
symptoms
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SUMMARY Eighteen patients with exclusively ocular symptoms of myasthenia were thymectom-
ised. Suspected thymoma, resistance to pyridostigmine therapy or relapse following immunosup-
pressive therapy were taken as indications for surgery. The mean preoperative observation
period before operation was 40 months, and after operation was 26 months. There was no

operative or postoperative morbidity or mortality. Histological thymic abnormalities were found
in all patients (in one case, thymoma; in four, persistent thymus; in 13, thymic hyperplasia). The
histological abnormalities were identical to those found in generalised myasthenia. This included
the distribution of T-cell subtypes as identified by use of monoclonal antibodies. The severity of
ocular symptoms was rated using a score developed for this purpose. The score progressively
declined after surgery to an average of 70% of its initial amount in 80% of patients. Full
remission occurred in three cases. No patient developed generalised myasthenia. Antibody titres
against acetylcholine receptors if elevated preoperatively also dropped following surgery, with
one exception. Clear criteria for the expected therapeutic success of thymectomy could not be
identified. Based on our results, and on the assumed significance of the thymus gland for
pathogenesis, thymectomy should be considered in patients with pure ocular symptoms.

Thymectomy is now widely accepted as a surgical
treatment for myasthenia gravis in younger patients
with generalised symptoms and in patients with
associated thymoma.-'12 In purely ocular myas-
thenia, in children, and in older patients without
thymoma, the indications for thymectomy are con-
troversial.613 Thymectomy generally is not em-
ployed for ocular myasthenia, but the annoyance of
double vision, possible side effects of drugs and later
risk of generalisation may be compared to the likely
therapeutic advantages and the low risks of the
operation.79"'4'5 The efficacy of thymectomy in
patients with pure ocular symptoms has not yet been
evaluated over a long period and in a large sample of
patients. Except for the occasional report of a
thymectomised patient,'6 all available long term
postoperative studies concern patients with general-
ised myasthenia.'3-51016-20

After two favourable experiences with thymec-
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tomy, in cases incorrectly suspected of thymoma
based on the mediastinal CT-scan, we have thymec-
tomised 18 out of 42 patients with ocular myas-
thenia since 1978. The results which we report here
strongly suggest that surgical treatment is beneficial
and leads to remissions or considerable improve-
ment and prevents the possible generalisation of the
disease.

Patients and methods

A total of 18 patients (13 men and five women) with a
mean age of 39 and 32 years, respectively, underwent
thymectomy. All patients had purely ocular symptoms and
a positive edrophonium test without clinical or elec-
trophysiological indications of a generalised neuromuscu-
lar block, tested in thenar and trapezius muscles.2' In about
16 cases enlargement of the thymus gland was suspected
prior to surgery based on the thoracic CT-scan. Nine had
elevated titres of anti-acetylcholine receptor (ACHR)
antibodies (more than 0-6 nmol/l bungarotoxin-binding
sites) before surgical treatment.
The mean observation period before operation was 95

months (SD = + 128) for women and 17 months (SD =
+ 23) for men; five patients had symptoms for more than 2
years before operation; the mean observation period after
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Thymectomy in myasthenia with pure ocular symptoms

Table 1 Parameters for the assessment ofthe ocular myasthenia score

I Grade II
Symptoms of the external ocular muscles Ptosis

No paresis of the external ocular muscles 0 No ptosis after continued upward gaze for more than
No double vision one min. (Simpson-Test)
Paresis observable in extreme position-of the eyes. 1 Simpson-Test positive prior to 60 s.
Double vision in up to two gaze directions (more (one or both sides)
thait 20" excentricity)

Paresis observable in a gaze position more than 2 Simpson-Test positive prior to 30 s.
20° from the midline. Double vision in up to (one or both sides)
three gaze directions

Paresis of more than three external ocular 3 slight spontaneous ptosis on one side
mucles. No double vision in the midline position.

Nearly continuous double vision 4 slight spontaneous ptosis on both sides
Continuous double vision 5 marked ptosis with pupils visible
Marked paresis of three external ocular muscles 6 eyelid covers pupil on one side
Marked paresis of four external ocular muscles 7 eyelid covers pupil on both sides
Only very small eye movements 8 iris visible on both sides
One eye cannot be moved 9 iris visible on one side
Both eyes cannot be moved 10 both eyes closed

I + c= SCore
2

operation was 27 months (SD = +14) for women, 24
months (SD = + 15) for men.
A new score was developed to evaluate the degree of

myasthenic ocular symptoms. The severity of eye muscle
paresis and of ptosis was separately evaluated (table 1).
The score for ocular symptoms was comprised of the
parameters: paresis of the external ocular muscles (I) +
paresis of the upper eyelid (II) + 2 = score.
When there was no suspicion of thymoma, observation

71

6

-

was continued for at least another 6 months to allow time
for a possible spontaneous remission. Thymectomy was
performed on patients with considerable disability due to
double vision and/or ptosis who showed no satisfactory
compensation under monotherapy with pyridostigmine
and on patients whose symptomatology was resistant to
prednisone or azathioprine or recurred after discontinua-
tion of drugs.
A median sternotomy was performed on all patients.
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Fig 1 Time-course ofthe score (a) and the anti-acetylcholin-receptor antibody litre (b) (nmolll bungarotoxin binding sites)
in patients with ocular myasthenia pre- and postoperatively. (First score and AB-ttre 1-3 days before thymectomy.)
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Table 2 Ocular myasthenia, anti-acetylcholine receptor antibodies and score before and after thymectomy (n = 18)

Patient Age Sex Time before Histological Antibodies Score Follow-up in
(yr) thymectomy (months) finding before after before after months after

(nmolll) thymectomy

1 46 M 8 Hyperplasia 8-4 2-9 5.0 0-5 39
2t 41 M 2 Persistent 3-0 1-8 6 5 1-0 27

thymus
3t1 62 M 4 Thymoma 0-9 0-67 2-5 1-0 41
4t 20 W 4 Hyperplasia 299 170 2 5 0-0 46
5t: 32 W 264 Hyperplasia 1-4 0-63 2-0 0-5 19
6 22 M 48 Hyperplasia 3-1 2-3 7 0 2-0 14
7 20 M 6 Hyperplasia 0-8 0-99 3-0 0 5 25
8 48 M 12 Hyperplasia 38-1 20-3 3 0 0-0 22
9 38 M 6 Hyperplasia 0 81 0-73 2-0 1-0 16
lOt 22 M 3 Hyperplasia 0 4 0 7 3-5 0-5 12
lit 25 W 3 Hyperplasia 0-0 0-28 2-0 0.0 34
12* 32 M 84 Hyperplasia 0-11 0-3 2 5 0-5 36
13 39 M 6 Hyperplasia - 0-36 3 0 0 5 60
14 40 W 204 Hyperplasia 0-59 0-8 4-0 2-0 17
15t 42 W 2 Hyperplasia 0-4 0-6 4 5 2 5 24
16t 45 M 3 Persistent 0-37 0-4 3-5 0-5 20

thymus17* 54 M 28 Persistent 0 0 3-5 1-0 7
thymus

18 55 M 17 Persistent 0 21 04 3-5 1 0 36
thymus

*Relapse after therapy with cortisone.
tMediastinal CAT-scan, suspicion of thymoma.
tSix months after surgery additional treatment with azathioprine and prednisone.

The thymus glands were studied by routine histological
methods and stained histologically with monoclonal anti-
bodies (Leu 1, 2a, 3a + b, 4, HLA-DR; Becton-
Dickinson) in order to characterise the T-cell subtypes.
Staining was performed by the sandwich technique with
the Avidin-biotin-method. Antibodies of the Leu-series
were used: Leu I demonstrating whole T-cells, Leu 2
mainly suppressor cells, Leu 3a + b helper cells, and Leu 4
supplied as a pan-T-cell-antibody.

Results

There was no operative or postoperative morbidity
or mortality. All patients were transferred to the
general thoracic surgery ward within 24 hours after
surgery and to the neurological ward after 3 to 4
days.
Of the nine patients with elevated levels of anti-

ACHR-antibodies, a successive decline in titre was
found post-operatively in eight cases, in six patients
by more than 40% (fig 1). The decline in titre after
operation was most marked in patients whose
anti-ACHR-levels were greatly elevated prior to
surgery. In three patients whose antibody titres
before operation were normal or only slightly ele-
vated, the antibody titres increased somewhat after
the operation (table 2).
The score of ocular symptoms decreased in all

patients but one. Correspondingly, their subjective
condition also improved. The scores were reduced
by 0-5-5 units of measurement (an average 70% of
the initial score). At the end of the observation
period, nine of 18 patients still had slight ocular

symptoms with double vision and ptosis, one female
patient still had marked ocular symptoms, and eight
patients were free of any complaints. Three patients
exhibited full remission also in the clinical test, two
of them with elevated antibody titres (table 2). For
almost all patients the pyridostigmine dosage was
reduced (10/18) or discontinued (6/18). All patients
returned to work.
Improvement almost always appeared during the

first 6 months after surgery. In two patients who
showed no clear remission of symptoms by that
time, we started immunosuppressive therapy with
prednisone and azathioprine. In these, improvement
of symptoms occurred within a matter of weeks, and
immunosuppressive therapy could be terminated
after 24 months without relapse (observation period
after treatment of 17 months and 3 months). In no
patient did deterioration or generalisation of the
myasthenic symptoms occur postoperatively.

Histologically, a lymphocytic thymoma was found
in one patient, a persistent thymus in four, and
thymic hyperplasia in 13. Thymic hyperplasia or
"lymphoid hyperplasia"22 was characterised by the
appearance of a large number of secondary follicles.
The cell pattern, represented by the T-cell-subtypes
and B-lymphocytes in the secondary follicles,
resembled the cell division in the follicles of lymph
nodes: in the germinal centre and in the corona of
mantle lymphocytes, HLA-DR positive cells (B-
lymphocytes, mononuclear phagocytes, and possibly
stimulated T-lymphocytes) was primarily demons-
trated (see fig 2). These were surrounded by a broad

la
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Fig 2 Lymphoid follick in thymic hyperplasia Cells are

stained with monoclonal antibodies by the

Avidin-biotin-method (x 90). (a) Demonstration of
j -cetls with anti Leu 4 (pan-T-cell). (b) Staining of
HLA-DR positive cells (dendritic reticulum cells,

mononuclear phagocytes, B-cells and some activated

T-cells) is nearly exclusively observed in the follicle. Cells in

the germinal centre are mainly cytoplasmatically positive,
whereas in the mantle-cell layer the cell-membrane is

stained.

border of Leu 3a + b positive helper cells. The Leu

positive pan-T-cells from a border hemmed by

dendritic reticulum cells, whereas the Leu 4 positive
lymphocytes were spread over the entire cortex. The

fraction of Leu 2a positive suppressor cells

amounted to about 20% of the T-lymphocytes (fig
3). Individual secondary follicles with the same

structure could be identified in non-tumour part of

the thymoma as well. Here, the epithelial cells were
not stained. The thymus histology especially the

extent of follicle production showed no relation to

the duration of the symptoms before operation, the

antibody-titres and the postoperative outcome

(table 2).

Statistics
t test for dependent samples with heterogenous var-
iants yielded t = 7-105, df = 34, p > 0-001, for the
comparison of symptom-scores pre- and postopera-
tively. Wilcoxon test, comparing the antibody titre
prior to and after thymectomy (end of the observa-
tion period), showed no significant change (T = + 1,
n = 9).

Discussion

Thymectomy caused a beneficial effect in approxi-
mately 80% of patients with exclusively ocular
symptoms of myasthenia. This compares favourably
with the results in generalised myasthenia.'8 101617
Only three patients had not improved considerably
one year after surgery. Immunosuppression with
steroids and azathioprine was necessary in two of
them. With monotherapy using corticosteroids,
relapse is frequent after reduction or withdrawal of
prednisone.2324 It cannot be decided whether relapse
was avoided here by the additional administration of
azathioprine or by the preceding thymectomy. In
any case, it seems probably that long term therapy
with prednisone, with all its related problems, can be
avoided by surgery in some patients. Generalisation
of the neuromuscular block was never observed
after thymectomy. Our results therefore suggest that
generalisation, which occurs in almost 50% of cases
with pure ocular symptoms of myasthenia not
treated with immunosuppressants,25 can be avoided
by early surgery.
We did not find reliable parameters for predicting

which patients could benefit most from the opera-
tion. The conditions seem to be the same as for the
generalised form.7'10 Patients who were diagnosed
and thymectomised early seemed to respond to the
operation most favourably. The initial level of anti-
body titre did not allow a prognostic statement.
Patients with a high titre showed good postoperative
remission of symptoms just as well as patients in
whom antibodies could not be measured.
The fact that thymic histology was abnormal in

every case (primarily thymic hyperplasia) suggests
that the thymus gland is pathogenetically significant
even for the exclusively ocular manifestation of
myasthenia. The pathological features, in particular
the specific B- and T-cell-subtype distribution of
thymus hyperplasias and the thymoma in ocular
myasthenia, did not differ in any way from those
found in generalised myasthenia.2627 Thus, not only
the purely morphological criteria, but also
functional-cytologic characteristics of the pathologi-
cal thymus are identical in the different forms of
myasthenia. It seems plausible to assume that the
mechanisms by which the disease is caused and sus-
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Fig 3 Lymphoid follicle in thymic hyperplasia. T-cell subsets are stained with monoclonal antibodies by the
Avidin-biotin-method (x120). (a) Anti Leu 1: Leu 1+ cells are distributed throughout the concentric layer ofmantle-cells
and spread into the cortex. A dense cap ofpositive cells can be identified sitting on the mantle-cell layer. (b) Anti Leu 2:
Only very rare Leu 2 + suppressor-cells are seen in the follicle. The structure ofthat follicle with a germinal centre and
mantle cells is demonstrated. (c) Anti-Leu 3a +b + helper-cells are mainly localised on the rim between mantle-cells and
cortex respectively medulla. (d) Anti Leu 4: Leu 4+ pan- T-cells are arranged in rows between germinal centre and
mantle-cells and mantle-cells and cortex respectively medulla. The majority are confined to the cortex.

tained are identical. On the basis of a special genetic
disposition, lymphocytes may be sensitised within
the thymus to acetylcholine receptor components
and thus induce the autoimmune process and finally
maintain it. Reduced functional availability of the
receptors is caused by antibodies against acetyl-
choline receptors in the postsynaptic mem-
brane.'32829 Thymectomy appears to reduce the
number of specially sensitised T-lymphocytes.30
Similar thymic pathology in a few individuals with
ocular myasthenia was also described by Tamaoki.3'
As in generalised myasthenia,3233 the quantitative

development of antibody titres, not necessarily its
absolute amount, giyes an estimate of the activity of
the autoimmune process and thus represents a

measure for the efficacy of each of the treatments
selected. In this study, the almost regular decline in
titre (as in generalised myasthenia)32 was demons-
trated for the first time on a large sample of patients.
It supports the assumption that the autoimmune
process is weakened by thymectomy.'0

Based on our experience of no operative morbid-
ity or mortality we conclude that thymectomy
should be considered for patients with exclusively
ocular symptoms of myasthqnia, if no satisfactory
improvement occurs in response to therapy with
cholinesterase inhibitors and when.there is no spon-
taneous remission within a six-months period. It is
likely that early surgery inhibits generalisation,
which otherwise appears in about half the patients
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Thymectomy in myasthenia with pure ocular symptoms

within two years. In addition, it is frequently poss-
ible to avoid the risks of a long term therapy with
prednisone and azathioprine.

We thank Professor J Newsom-Davis for valuable
and critical discussion.
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