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RESPIRATORY DYSFUNCTION IN PATIENTS WITH
MYASTHENIA GRAVIS
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Abstract
Background: Myasthenia Gravis, a
neuromuscular disorder causing skeletal muscle
weakness involving respiratory muscles which
some times sever enough to need assisted
respiration. Approximately 30% of patients with
MG develop some degree of respiratory
weakness, mysthenic crisis most often
precipitated by systemic infection (40%),
thymoma (30%) and aspiration pneumonitis
(10%).

Objectives: To evaluate respiratory function
status with MG and to determine the triggering
factors for respiratory dysfunction and effect of
thymectomy.

Method: 50 consecutive cases of MG, 33
females and 17 males with an age range
between 16–60 years old, 29 of them underwent
thymectomy.

The study was done throughout the period
October 1999 to June 2001 in Al-Kadhiymia
Teaching Hospital.

Results: 46% of patients show respiratory
muscles involvement. 47.82% of cases show
respiratory involvement in the first 4 years.
68.9% of thymectomized patients show no
respiratory muscles involvement while 66.7% of
non-thymectomized show respiratory muscles
involvement. Infection is the highest triggering
factor (39%).

Conclusion: Respiratory dysfunction seems to
develop in the first 4 years of the disease
course. The incidence of respiratory dysfunction
is less frequent in thymectomized patients.
Infection is the main triggering factor.
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1Introduction
Myasthenia Gravis (MG) is a
neuromuscular disorder characterized
by fluctuating weakness and easy
fatigability of the skeletal muscles that
resolves with rest[1]. It is an autoimmune
disorder of neuromuscular transmission
in which antibodies of IgG class reduce
the functional status of acetylcholine
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receptors at the neuromuscular
junction[2].
Myasthenic crisis defined as a marked
clinical worsening of mysthenic
weakness of the intercostals and
diaphragmatic muscles leading to
respiratory failure that requires
intubations and mechanical
ventilation[1,3-6].
Approximately 30% of all patients with
MG develop some degree of respiratory
weakness. 15-20% will experience at
least one crisis; one third of the patients
who survive their first crisis will later
experience a second one[4].
Myasthenic crisis tends to occur early in
the course of the disease. The median
interval from onset of the myasthenia
gravis to the first crisis is 8 months with
almost 75% of cases occurring within
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the first 2 years of the disease onset
and rarely a respiratory distress is the
first manifestation of myasthenia
gravis[2-4,6]. Patients are often
asymptomatic from the respiratory
symptoms point of view in the early
stages but as weakness progresses
(VC< 30 ml/kg) atelactasis, reduced
lung compliance, ventilation perfusion
mismatch and hypoxia develop[4].
Respiratory crisis is mediated through
two mechanisms of equal importance,
respiratory muscles weakness and
oropharyngeal weakness which leads to
aspiration, infection and inability to clear
airway passages[4,5]. Myasthenic crisis
is most often precipitated by infection
(40%), thymoma (30%), aspiration
pneumanitis (10%), change of
medications (8%) and spontaneous
exacerbation (no risk factor) (30%).
Myasthenic crisis can be avoided in
many patients through
immunosupression and thymectomy[4].
Pulmonary function tests (PFT) provide
objective standardized measurements
for assessing the presence and severity
of respiratory dysfunction. The most
common measurements of lung function
through pulmonary function test are the
ventilatory capacities (FVC, FEV1, and
VC)[7,8).
In MG the respiratory muscles
involvement results in restrictive pattern
of defect on PFTs[4,6-8]. The best,
simplest and most reliable way to
evaluate respiratory functions in patients
with MG is frequent measurement of
VC[9,10].
Normal VC value is 60-70 ml/kg,
Patients below these values should be
monitored and treated aggressively.
Vital capacity of 15ml/kg (~ 1 litter) is
generally considered the level of which
intubations is needed[4,6-8,10].

Aims of the study
1. To evaluate respiratory function
depending on PFTs (VC) to recognize
the cases where respiratory muscles
are involved.
2. The relationship between respiratory
dysfunction in patient with MG with
onset of clinical presentation of
respiratory dysfunction, thymectomy
and the aggravating factors.

Patients & Methods
A prospective cohort clinical study;
evaluation of fifty patients with MG, 33
females and 17 males with an age
range between 16-60 years, 29 of them
underwent thymectomy; throughout the
period from October 1999 to June 2001
at Al-Kadhiymia Teaching Hospital
The diagnosis of MG is secured through
clinical, tensilon test and
neurophysiological assessments. Other
investigations that were needed for the
study, PFTs, TFT, CT scan or MRI of
the chest, Chest X-ray, X-ray of the
sinuses, CBP and ESR, vasculitic
screening tests and other basic
hematological tests
In this study, patients were classified
according to their vital capacity into
three groups: first, those patients with
absent pulmonary function abnormality
(VC > 80%), no ventilatory complaint.
Second, those patients with mild to
moderate impairment in pulmonary
function test (V.C. 60-80%) of its
predicted value, (V.C. 15-30 ml/kg), in
which patients tend to have a low tidal
volume and breath faster than healthy
persons (RR 25-30 / minute). Third,
those patients with severe pulmonary
function tests impairment (VC <60%) of
its predicted value, (VC <15 ml/kg), with
RR >35/minute clinically[4,6,7,11, 12].
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Results

Table 1: Percentage of Respiratory muscles involvement in M.G. patients depending on vital
capacity

All patients with M.G. VC> 80%
Absent

VC 60-80%
Mild -Moderate

VC <60%
Sever

Total

Without respiratory muscles
involvement

With respiratory muscles involvement

27

0

0

16 (32%)

0

7 (14%)

27 (54%)

23 (46%)
Percentage of patient without respiratory muscles involvement =54%
Percentage of patient with respiratory muscles involvement = 46%

Table 2: Time of onset of respiratory muscles involvement in relation to the time of onset of
the disease

MG patients with respiratory
muscles involvement

Presenting (respiratory
failure)

1-2 years 3-4
years

>5 years

23 2
8.7%

11
47.82%

8
34.78 %

2
8.7 %

The onset of respiratory muscles
involvement in relation to the time of
onset of the disease is more frequent in

the first four years and rare after five
years or as a presenting clinical feature
(R.F.).

Table 3: Respiratory muscles involvement in relation to thymectomy

All patients with M.G. Thymectomized Non thymectomized Total
No. (%) No. (%)

Without respiratory muscles
involvement

With respiratory muscles involvement

20

9

(68.9 %)

(31.1%)

7

14

(33.3 %)

(66.7%)

27

23
Total 29 21 50

Most M.G. patients with respiratory
muscles involvement were not
thymectomized, while most patients

without respiratory muscles involvement
are thymectomized.

Table 4: Respiratory muscles involvement in relation to aggravating factors

All patients
with

respiratory
muscles

involvement

No. Infection Pregnancy Surgery
and stress

Drugs Exercise Mixed Total

UR LR Others 1 2 3

Mild
Moderate

Severe
Total

6
10
7
23

1
2
2
5

0
1
2
3

1
0
0
1

1
0
1
2

0
1
0
1

0
0
0
0

0
1
0
1

1
*

0
0
1

2
1
0
3

0
4**
2***

6

6
10
7

23
Total 23 9 3 1 1 3 6 23

*Steroid induced, ** Infection & exercise, *** Infection & surgery.
Infection > Exercise & Pregnancy > Drugs, stress & surgery.

Discussion
In this study, 46% of the cases showed
respiratory muscles involvement
(respiratory dysfunction) which is more

in contrast with other studies: Younger
(1997) 16%[13], Thomas et al (1997)
30%[14], Fink (1993) 30%[15], Michael et
al (1981) 16%[16].
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This higher percentage of involvement
in this study is due to, firstly delay in
diagnosis and treatment of the disease
itself, which leads to a more progression
of the disease pathology and thus
possibility of involvement of respiratory
muscles, and secondly frequent
infections in our patients, which is one
of the main aggravating factors for
myasthenic crisis.
This study shows that the onset of
respiratory muscles involvement is more
frequent at the first two years in the
course of illness (47.82%), and less
frequent at the (3-4) years of the course
(34.78%) and rare to occur after 5 years
of the disease course (8.7%) or as a
presenting feature (acute respiratory
failure) (8.7%) which agree with other
studies[14,17].
This high incidence of respiratory
dysfunction in the first four years of the
disease course is due to many factors
which include: firstly the progression of
the disease is more in the first three
years, secondly most of the patients are
not thymectomized at that time, and if
they underwent thymectomy they may
not get the full benefit of that operation
early.
While low incidence of respiratory
dysfunction after five years of the
disease course is that, rarely the
disease progress after five years and
most cases are stabilized and in
stationary state, and most patients are
diagnosed and treated properly and
were thymectomized and had the full
benefit of it.
The present study shows that most
patients with respiratory muscles
involvement (66.7%) are not
thymectomized, while most patients
without respiratory muscles involvement
(68.9%) were thymectomized which
means that thymectomy is one of the
protective measures against the
development of respiratory dysfunction
which agree with study done by
Stephan (1997)[4] who said that

thymectomy is a protective measure to
avoid myasthenic crisis. In addition, this
is in agreement with other studies about
benefit of thymectomy in achieving
remission[18,19,20,21,22,23].
In addition, this study shows that
infection is the main frequent
aggravating factor for respiratory
muscles involvement that includes
upper respiratory tract infections, urinary
tract infections and other infections for
milder cases. URTI and LRTI like
sinusitis and pneumonia are the main
aggravating factors for moderate and
severe cases. Some patients have
mixed types of aggravating factors like
infection, pregnancy and exercise.
Pregnancy (1st and 2nd trimester) was
less frequent precipitating factor while
drug induced, stress and surgery were
the least frequent precipitating factors
for respiratory dysfunction which agree
with other studies[1,3,14,16,24-27].
The pregnancy plays an important rule
in the aggravation of myasthenic
weakness and inducing myasthenic
crisis especially in the first and second
trimesters which is due to, frequent
emesis during pregnancy which
interferes with absorption of oral
medications as drug treatment of
myasthenia gravis. It also leads to
hypokalemia which can aggravate
myasthenic weakness, and the large
uterus elevates the maternal diaphragm
resulting in relative hypoventilation of
the lower portions of the lungs, and
lastly, expanded plasma volume and
increased renal clearance may require
that AchE medications be adjusted
during pregnancy[28].

Conclusions
1. The vital capacity as a part of PFTs is
a simple test that can give a reliable
idea about respiratory muscles
involvement in patients with myasthenia
gravis.
2. The respiratory dysfunction seems to
develop early in the first years of the
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course of the illness, while it is less
frequent after five years of the course of
the illness and rarely as a presenting
feature (acute respiratory failure).
3. The incidence of respiratory
dysfunction is less frequent in
thymectomized patients compared to
non thymectomized patients.
4. Infection is the main aggravating
factor for the development of respiratory
dysfunction followed by pregnancy,
exercise, surgery and stress factors in
sequence.

Recommendations
1. Patients with moderate or severe
respiratory dysfunction should be kept
under monitoring in RCU with frequent
vital capacity assessment.
2. MG should be considered as
differential diagnosis in patient with
acute respiratory failure.
3. Thymectomy should be done as early
as possible as one of the protective
measures to prevent the occurrence of
respiratory dysfunction.
4. Search and treatment of infection is
essential as immunocompromised
patients to prevent myasthenic crisis.
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