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Abstract
Background: A thymectomy is considered effective for patients with myasthenia gravis (MG).
Although a few studies have described the role of a thymectomy in the treatment of MG in Asians
countries, there are no published data on the application of this surgical approach for MG in
Malaysia. We aimed to describe the clinical outcomes of MG patients who underwent a thymectomy
and the factors affecting these outcomes.
Methods: This was a retrospective study involving 16 patients with MG who underwent a
thymectomy at the Hospital Universiti Sains Malaysia (HUSM) from January 2002 until December
2012, with a follow-up period ranging from 3–120 months.
Results: The study consisted of 16 patients aged 22–78 years, 10 of whom were males. The overall
remission/improvement rate was 87.5%, and the rate of clinical outcomes classified as unchanged/
worsened was 12.5%. Thymomamatous or non-thymomamatous MG, histology features, Osserman
stage and the duration of follow-up were not significant prognostic factors. Post-operative mortality
was 6.2% (1 of 16 patients died of septic shock).
Conclusion: A thymectomy seems to be an effective treatment for MG, with low surgical
morbidity. Patients with a lower Osserman stage and those with/without thymomas had favourable
outcomes.
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Introduction
Myasthenia gravis (MG) is an autoimmune
disease, with a wide range of clinical symptoms,
ranging from mild weakness to severe debilitating
respiratory failure. It is caused by impaired
neuromuscular transmission due to antibodies
present at the neuromuscular junction (1). A
thymectomy, together with a combination of
corticosteroids, immunosuppressive agents and
anticholinesterase agents, have been shown
to be effective treatments for MG, with better
results reported compared to those of patients

who received medical treatment only (2). There
are limited data on surgical (thymectomy)
and non-surgical treatment outcomes of MG
patients in Malaysia. Thus, the aim of this study
was to describe the clinical outcomes following
thymectomies in a series of 16 MG patients and
the factors associated with their post-operative
outcomes.
Patients and methods
This was a retrospective review of the clinical
outcomes of 16 patients who had undergone an
extended thymectomy for MG at the Hospital
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Universiti Sains Malaysia (HUSM) from January
2002 until December 2012 (Table 1). The followup period ranged from 3 months to 10 years.
Patients who were included in the study
fulfilled the following criteria:
a) Patients with or without thymomas
(based on computed tomography
findings)

clinical outcomes were evaluated based on the
patient’s symptoms and changes in medication.
The outcomes were further classified as follows:
a) Remission: asymptomatic, with no
medication required
b) Improvement:
improvement
of
symptoms, with reduced medications
c) Unchanged: no change in symptoms and
medications

b) Patients with severe and generalised MG
c) Patients with long-standing MG and
symptoms not controlled with oral
medication
Patients were excluded if the thymectomy
had been performed for other reasons (e.g. a
mediastinal mass or an abscess).
A neurologist and cardiothoracic surgeon
evaluated each patient prior to the surgical
intervention. The Osserman classification was
used for staging: stage I is ocular myasthenia;
stage IIa is mild generalised MG; stage IIb is
moderately severe MG, with bulbar involvement;
stage III is acute fulminating myasthenia, with
respiratory crises; and stage IV is late severe
myasthenia (3).
All 16 patients had undergone an extended
thymectomy through a median sternotomy. The

d) Worsened: worsening of symptoms and
increase in medication requirements
The data were analysed using the Statistical
Package for Social Sciences, version 20.0 (SPSS
Inc., Chicago, IL, USA). The results are presented
as frequencies and percentages. The median and
interquartile range (IQR) are used for descriptive
statistics. The non-parametric Fisher’s exact test
and Mann–Whitney test were used to compare the
outcomes between the remission/improvement
groups and no change/worsened groups with
regard to the histology of the resected thymus
gland, Osserman classification and follow-up
time. For all analyses, the level of statistical
significance was defined as a p value of < 0.05.

Table 1: Summary of clinical course of 16 patients in this study
Patient
No.

Age
(year)

Race

Sex

Duration
of
symptoms
(months)

Osserman
classification

Histopathological
study

Outcome

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16

37
22
75
48
37
32
47
45
36
49
38
25
56
40
58
26

Malay
Chinese
Malay
Malay
Malay
Malay
Malay
Chinese
Malay
Malay
Malay
Malay
Chinese
Malay
Malay
Malay

Female
Male
Male
Female
Male
Female
Male
Male
Female
Male
Female
Male
Male
Male
Male
Female

3
4
8
60
60
72
18
120
9
3
2
10
10
7
6
24

III
IIb
III
IV
IV
IIb
IIb
IIa
IIa
III
IIa
IIa
IIa
I
IIa
IIa

Thymoma
Hyperplasia
Hyperplasia
Thymus
Hyperplasia
Hyperplasia
Hyperplasia
Hyperplasia
Hyperplasia
Hyperplasia
Thymus
Hyperplasia
Thymoma
Thymoma
Thymus
Hyperplasia

Improvement
Improvement
Worsened
No change
Improvement
Improvement
Improvement
Improvement
Improvement
Remission
Improvement
Improvement
Remission
Improvement
Improvement
Improvement
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Results
The clinical symptoms of the majority of
the patients with MG at the time of their initial
presentation to the medical practitioner were
limb weakness (87.5%) and ptosis (81.3%).
Other symptoms were dysphagia (75%), diplopia
(43.8%), respiratory crises (25%), dysphonia
(18.8%) and chest pain (6.3%) (Table 2).
Table 2: Clinical presentation of the patients
with myasthenia gravis (MG) who underwent
a thymectomy at the Hospital Universiti Sains
Malaysia (HUSM)
Variables

Ptosis
Limb weakness
Diplopia
Dysphagia
Dysphonia
Respiratory crises
Chest pain

Number
of
patients
(n = 16)
13
14
7
12
3
4
1

Percentages
(%)
81.3
87.5
43.8
75.0
18.8
25.0
63.0

Ten (63%) of the patients were males, and
six (37%) were females. Most (81%) were Malay,
and a smaller percentage (19%) was Chinese.
There were no Indian, Siamese or other races in
this study. The mean age at disease onset was 35.7
± 3.9 years (range, 18.0–74.0), with a median
duration of symptoms (disease onset to time of
the operation) of 10.0 months (range, 3.0–120).
The median length of follow-up was 33.8 ±
8.7 months. There was no significant difference in
the median follow-up between the remission and
improvement group versus the unchanged and
worsened group (p: 0.112; Table 3).
The histopathological study of the resected
thymus glands revealed thymus hyperplasia in
12 (75%) cases, thymomas in 3 (18.7%) cases and

normal thymic tissue in 1 (6.3%) case (Figure
1). Although 11 (78.6%) patients with thymus
hyperplasia and all (21.4%) the patients with
thymomas showed remission and improvement,
there was no statistical correlation between the
histopathological findings and clinical outcomes
(p: 0.150; Table 3).
According to the Osserman classification,
7 patients (43.7%) were stage IIa. One patient
(6.3%) had stage I disease, 3 patients (18.7%) had
stage IIb disease, 3 patients (18.7%) had stage
III disease, and 2 patients (12.6%) had stage IV
disease (Figure 2). All the patients with lower
Osserman stages achieved remission or showed
an improvement as compared to those with higher
Osserman stages (grades III and IV). However,
there was no statistical correlation between the
Osserman stage and clinical outcomes (p: 0.225;
Table 3).
All 16 patients received oral pyridostigmine
pre-operatively, with median doses of 285 mg
per day. Three patients received pyridostigmine,
prednisolone and azathioprine, one patient
received pyridostigmine and a steroid, and one
patient received pyridostigmine and azathioprine.
One patient received intravenous immunoglobulin
pre-operatively. Post-operatively, three patients
continued to receive azathioprine and a reduced
dose of pyridostigmine, and one patient required
plasmapharesis due to worsening of symptoms.
One patient required a low dose of prednisolone
post-operatively.
In this study, there was one death following
the thymectomy due to worsening of symptoms
induced by sedation during anaesthesia. This
patient succumbed to death on day 11 after the
operation due to severe septic shock, secondary
to fulminant chest infection. Two patients had
minor anaesthesia-related complications, with
atelectasis and mild pleural effusion. Both were
treated with chest physiotherapy and monitored.
One patient experienced mild chest pain and was
treated with analgesia only.
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Table 3: Prognostic factors affecting clinical outcomes
Variables

Outcome
Remission/
improvements

Histology of resected thymus gland
(n = 16)
Normal thymus tissue
Thymus hyperplasia
Thymoma
Osserman classification (n = 16)
Stage I
Stage IIa
Stage IIb
Stage III
Stage IV
Follow-up time (median)

P value*
No change/
worsened
0.150a

0
11
3
1
7
3
2
1
34.5

1
1
0
0
0
0
1
1

7.5

*aFisher’s exact test, *bMann–Whitney test. Significant P value < 0.001

Figure 1: Histology of resected thymus gland
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Figure 2: Osserman classification of the severity of myasthenia gravis (MG)

Discussion
Since Blalock et al. (4) first performed a
thymectomy, with good outcomes, this procedure
has been considered an effective treatment
compliment to medical therapies. Previous
studies reported improvement rates of 54–94%
and remission rates of 13–46% following a
thymectomy, making it the treatment of choice
for MG (5, 6). Similarly, our study showed good
clinical outcomes, with an overall remission/
improvement rate of 87.5 and a clinical
unchanged/worsened rate of 12.5% (Figure 3).
Despite the promising results observed in MG
patients following a thymectomy, the selection
of patients and specific indications for surgery
remain unclear. Generalised disease, in addition to
the severity of symptoms, response to medication,
disease duration, and presence of a thymoma, are
generally indications for this procedure (7).
About 90% of the local population in
Kelantan is Malay, with the remaining made up
of those of Chinese, Siamese and Indian descent.
This demographic composition was reflected in the
present study, where the majority of the patients
were Malay, and the remainder were Chinese.
In Kelantan, Indians are a minority group,
and few cases are referred to the neurosurgical
clinic in HUSM. No representatives from Indian
population as they are a minority population with
limited case were referred to neurosurgical clinic
in HUSM. In contrast to previous studies, males
were the dominant group in the present study. The

atypical gender preponderance may have affected
the clinical outcomes in this study, as a previous
study found that female patients responded better
than males (5). In contrast, another study found
that gender did not affect clinical outcomes (8).
We found no statistically significant
difference in the median follow-up of the
remission/improvement group versus that of
the unchanged/worsened group. Nieto et al. (8)
reported that 46% of MG patients who underwent
a thymectomy achieved complete remission in a
5-year follow-up study. Maggi et al. (9) reported
a higher remission rate in a 5–10-year follow-up
study of MG patients following a thymectomy.
Similar to this finding, Stern et al. (10) reported
high remission rates and symptom improvement
in a follow-up study of over 10 years of MG
patients following thymectomies. These findings
suggest that the remission rates of the patients
in the present study would likely increase in a
longer-term follow-up study.
Approximately 10–15% of patients with
MG have thymomas. According to one study,
the prognosis of MG patients with thymomas
was worse than that of MG patients with
thymus hyperplasia (11). Hsu et al. (12) found
that the possibility of a relapse of symptoms
after a thymectomy was greater in patients with
thymomas than in those without thymomas.
In contrast, our study showed that all three
patients who had a thymoma had good outcomes.
Various histology findings have been reported
to have an impact on post-thymectomy clinical
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outcomes. However, Tsinzerling et al. (13) found
no significant differences in clinical outcomes
according to histology results.
Due to the immunological role of the thymus
in MG, complete removal of the thymus gland is
crucial. The thymus gland arises from the third
and fourth branchial arch. It migrates in a caudally
manner, with scattered foci in mediastinal fat
containing thymic tissue (14). The thymus gland
believed to be a source of T-cells, which cause
destruction of the anticholinesterase receptor,
thereby producing muscle weakness in MG (15).
There is no consensus on the role of surgery
in the complete removal of the thymus gland
and associated scattered foci in mediastinal fat.
However, a previous study demonstrated excellent
outcomes using an extended thymectomy and
reported that it was suitable for both thymomatous
and non-thymomatous patients (16). The
transternal approach, with anterior mediastinal
dissection, has been shown to be a good technique
for ensuring the complete removal of thymus
tissue. This technique was used in all the patients
in the present study, and we demonstrated
favourable outcomes, comparable to those of
a previous study (16). Furthermore, a single
surgeon performed all the operations, making
the assessment of the outcomes more reliable.
Research also reported promising outcomes
following an extended thymectomy through
the transcervical or transternal approach and a

new approach via video-assisted thoracoscopic
thymectomy (17). If it is not possible to remove
the entire residual thymus gland using either of
the aforementioned techniques, the patient will
eventually relapse.
In common with the findings of a previous
study, the Osserman classification of the MG
patients was strongly associated with clinical
outcomes in the present study. Ozdemir et al. (18)
found a 7-fold increased risk of clinical worsening
in patients with stage IIb and III disease. Nieto
et al. (8) found that patients with stage I and III
disease had a better outcome than those with
other stages. Similar to those findings, Venuta et
al. (19) found that patients with a lower Osserman
stage had favourable outcomes. In the present
study, the clinical outcomes of the patients with
stage I and II disease were better than those of
the patients with other stages, but there was no
statistically significant difference between the
Osserman stage and clinical outcomes.
Controversy exists regarding the need for
a thymectomy in ocular MG because 85–90% of
cases will usually progress to generalised disease
within 2 years (20). Masaoka et al. (15) found that
a thymectomy was effective in treating ocular MG.
However, Nakamura et al. (21) reported delayed
remission after a thymectomy in a patient with
pure ocular MG. Another study reported that the
time to remission following a thymectomy was
faster in patients with ocular MG who had a short

Figure 3: Outcomes of surgery
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duration of illness (22). In our study, only one
patient with ocular MG underwent a thymectomy.
This patient’s symptoms improved, and the
patient required no drug therapy post-operatively
in a follow-up of 40 months.
A thymectomy is considered a safe procedure,
with low mortality and morbidity. In our study,
only one patient died due to a myasthenic crisis,
which was induced by sedation. This patient
was 78 when diagnosed with Osserman stage III
disease and a thymoma. Another study showed
that older age at diagnosis and Osserman stage III
and above were associated with a less favourable
prognosis (23). Takanami et al. (24) found that the
involvement of the bulbar muscle prior to surgery
was a significant risk factor for a myasthenic
crisis. A multi-centre follow-up study in Italy
found that the following factors were associated
with higher mortality rates: male, older than 40
years, a short history of disease and presence of a
thymoma (25).
Our study has several limitations. First, this
10-year retrospective study might be biased due
to missing data, especially on the symptoms of the
patients, both pre- and post-operatively. Second,
the sample size of the study was small. Thus, the
non-significant (p values of > 0.05) were expected
in this small study. As the findings reflect those
of a single institution review, they may not be
transferable to the general population of MG
patients in Malaysia who undergo thymectomies.
Thus, a multi-centre study, with a larger number
of patients will be a future aim. Future studies
should also include the multi-ethnic Malaysian
population.
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