
Introduction:

Myasthenia gravis (MG) is an autoimmune disease in which
muscular weakness and fatigability of skeletal muscles are
caused by an antibody against the acetylcholine receptor
(AChR) at the neuromuscular junction. MG is rare, with a
prevalence of 50 to 125 cases per million populations. The
condition may affect individuals in any age group, with a
peak incidence in females in their twenties and thirties; and
in males aged between 60 and 70 years.1Generally,
immunological myasthenia gravis is sporadic. Familial cases
are uncommon and constitute less than 5% of all the
myasthenia gravis patients.2 MG is more common in female
in young age. In later life it is male predominant. Progression
is rapid in male. Thymoma is common in old males (50-60yrs).3

We report a case of Myasthenia Gravis presenting with
atypical symptoms.

Case report:

A 45 year old right handed nondiabetic, normotensive cobbler
presented with the complaints of lack of energy, generalized
weakness, aching pain in shoulder, back, upper arm and
difficulty in swallowing of both solid and liquid food for two
and half years without any diurnal variation (figure 1).

For these complaints he consulted a long list of physicians
and surgeons including general physician, internist,
orthopedic surgeon, ENT specialist who prescribed him
several types of medications including vitamins, minerals,
NSAIDs, Muscle relaxants, antibiotics, antidepressants. But
his condition did not improve and lastly he started to take
indigenous medications.
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After consulting with us, he was examined and investigated
accordingly. On examination we found partial ptosis though
the patient never complained. Ice pack test, ceiling test,
counting test and forearm abduction tests were inconclusive.

Routine investigations showed no abnormality. Hb-11.8 gm/
dl,TC of WBC-9000/cmm (N-62%, L-28%, E-8%, B-2% ),
Platelet-200000/cmm, ESR- 27 mm in 1st hour, PBF-
Unremarkable, RBS- 4.9 mmol/L, S. electrolyte- Na+ -134 mmol/
L, K+ - 3.6  mmol/L, Urine R/E- normal, Thyroid function test
– Normal(T3 – 1.28 ng/mg, T4-8.45 micro gm/dl, TSH- 3.15
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Fig.-1: MG patient with standard median trans-sternal

thoracotomy scar.



Now the patient is on pyridostigmine 30 mg 6 hourly.
Clinically he is much improved. He can perform his daily
activities without significant physical disability. At present,
the patient is under our regular follow up.

Discussion:

Myasthenia gravis is a potentially serious but treatable organ
specific autoimmune disorder characterised by weakness
and fatigability of the voluntary muscles caused by
autoantibodies against the nicotinic acetylcholine receptor
(AChR) on the postsynaptic membrane at the neuromuscular
junction.4, 5 It was first described by  Thomas Willis (1672) ,
and more than two centuries later another patient with bulbar

and limb muscle weakness who died ofrespiratory failure
was reported.6,7

 There are various  types of classification of Myasthenia
gravis. It has been classified according to the age of onset,
presence or absence of anti-AchR antibodies, severity, and
the aetiology of the disease. Based on the age of onset age
of onset Myasthenia gravis can be classed as transient
neonatal or adult autoimmune. Transient neonatal
myasthenia gravis is due to transfer of maternal anti-AchR
antibodies through the placenta to the newborn reacting
with the AChR of the neonate.

On the basis of presence or absence of anti-AChR antibodies
Myasthenia gravis can be classed as seropositive or
seronegative. Seropositive is the commonest type of
acquired autoimmune myasthenia gravis accounting for up
to 85% of patients with generalised myasthenia and 50%–
60% with ocular myasthenia gravis test positive for anti-
AChR antibodies by radioimmunoassay. The rest 10%–20%
of patients with acquired myasthenia gravis do not have
anti-AChR antibodies detectable by radioimmunoassay. A
subgroup of these patients have  antibodies that bind to
MuSK .8 It has been proposed that the presence of antibodies
against MuSK appears to define a subgroup of patients
with seronegative myasthenia gravis who have predominantly
localised, in many case bulbar, muscle weaknesses, reduced
response to conventional immunosuppressive treatments,
and muscle wasting. 9 Essentially, seronegative myasthenia
gravis is likely to be an autoimmune disorder involving
antibodies against one or more components of the
neuromuscular junction that are not detected by the current
anti-AchR radioimmunoassay. Other distinct humoral factors
are also being implicated are IgG antibodies that reversibly
inhibit AChR function and a non-IgG (possibly IgM) factor
that indirectly inhibits AChR function. 10

Osserman’s original classification divides adult myasthenia
gravis into four groups based on the severity of the
disease.11

(1) Ocular myasthenia, where disease is confined to ocular
muscles.

(2) Generalised myasthenia gravis of mild
                    (a) or moderate
                    (b) intensity.

(3) Severe generalised.

(4) Myasthenic crisis with respiratory failure.

But this classification has been modified by an ad hoc
committee of the American myasthenia gravis foundation to
standardise it for research purposes into following types: 12

mU/ml), CPK- 151 U/L, ANA- negative, pANCA- negative,
cANCA- negative, Anti-Jo ab- negative, ECG- normal.

Antibodies associated with MG (Anti Ach R Ab, Anti MuSK
Ab, Anti skeletal Ab) could not be done. Repetitive Nerve
Stimulation test was consistent with Myasthenia Gravis (9.2
to 20.9% decremental responses). X ray chest P-A and right
lateral View; and CT scan of chest were done but there were
no evidence of thymic enlargement.

The patient was diagnosed as a case of generalized MG
stage II- A. We started pyridostigmine in low dose which
showed significant improvement. The patient was referred
to cardiothoracic surgeon for thymectomy. Thymectomy was
done on 2nd August, 2010 by standard median trans-sternal
thoracotomy.

Histopathological examination showed well capsulated
tumour composed of lymphocytes and thymic epithelial cells.
No cellular atypia or capsular invasion was seen. It was
labeled as WHO classification Type AB (figure 2).

Fig.-2: Thymoma type AB
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 (I) Any ocular weakness; may have weakness of eye
closure; strength of all other muscles being normal.

(II) Mild weakness other than ocular muscles, +/2 weakness
of ocular muscles of any severity. IIa: predominant limb
and/or axial involvement;

IIb: predominantly oropharyngeal and/or respiratory
involvement.

(III) Moderate weakness affecting muscles other than ocular
muscles, may have ocular weakness.

IIIa: predominant limb and/or axial involvement;

IIIb: predominantly oropharyngeal and/or respiratory
involvement.

(IV) Severe weakness affecting muscles other than ocular
muscles, may have ocular weakness.

 IVa: predominant limb and/or axial involvement;

IVb: predominantly oropharyngeal and/or respiratory
involvement.

(V) Defined by intubation with or without mechanical
ventilation, except when employed during routine
postoperative management. The use of feeding tube
without intubation places the patient in class IVb

There are four classes based on the aetiology which are
acquired autoimmune, transient neonatal (caused by the
passive transfer of maternal anti-AChR antibodies), drug
induced (D-penicillamine,curare, aminoglycosides, quinine,
procainamide, and calcium channel blockers);

and congenital myasthenic syndromes (AChR deficiency,
slow channel syndrome, and fast channel syndrome). 13

Our patient was categorized to have II a. But our patient had
no diurnal variation of symptoms. His lack of energy,
weakness and difficulty in swallowing of food was actually
the fatigue of MG. Being illiterate, the patient could not explain
his symptoms properly and the physicians also did not
evaluate those properly. It has to be remembered that it is
not uncommon for a patient with MG to exhibit symptoms
even of depression.14 The present case had atypical
presentations initially although we found ptosis during
examination. He had no diplopia which is a common complain
in MG specially at evening. Such atypical cases can be
confused with polymyositis, inclusion body myopathy,
stroke, motor neuron disease.  MG may be also confused
with other conditions like neurasthenia, depression,
hypothyroidism, myopathy, chronic motor polyneuropathy,
Lambert-Eaton Myasthenic Syndrome (LEMS), chronic
fatigue syndrome and so on. 15 Thus, meticulous history
taking, clinical examination and relevant laboratory

investigations are required to rule out these possibilities.

Diagnosis of MG  can be established by various  tests which
is guided by clinical consideration and country wise
availability.

Among the serological tests employed for MG, anti–
acetylcholine receptor (AChR) antibody (Ab) test is
employed for diagnosing autoimmune myasthenia gravis
(MG)  with a specificity as high as 100%, according to Padua
et al). Results are positive in as many as 90% of patients who
have generalized MG but in only 50-70% of those who have
only ocular MG. But false negatives can occur  in cases of
purely ocular MG and  false-positive anti-AChR Ab test
results  reported in cases of thymoma without MG,in patients
with Lambert-Eaton myasthenic syndrome, small cell lung
cancer, or rheumatoid arthritis treated with penicillamine,  and
in a small group of population older than 70 years.16 Anti–
striated muscle (anti-SM) Ab is present in about 84% of
patients with thymoma in patients younger than 40 years,
but less commonly in those without thymoma. So, a positive
test result necessitates a search for thymoma in patients
younger than 40 years. In individuals older than 40 years,
thymoma can present without anti-SM Ab. Patients with
negative results for anti-AChR Ab (seronegative MG) can
have positive test results for antibody to muscle-specific
kinase (MuSK), a receptor tyrosine kinase  .16,17 Anti-MuSK–
positive individuals tend to have more pronounced bulbar
weakness and may have tongue and facial atrophy. They
may have neck, shoulder and respiratory involvement
without ocular weakness. They are also less likely to respond
to acetylcholine esterase (AChE) inhibitors, and their
symptoms may actually worsen with these medications.18,

19 Unfortunately, we could not perform none of these tests
due to lack of facilities.

Electrodiagnostic studies can demonstrate a defect of
neuromuscular transmission and can aid in diagnosis of
myasthenia. The following 2 studies are commonly
performed:

• Repetitive stimulation of a muscle at 2-3 Hz, also known
as repetitive nerve stimulation (RNS)

• Single-fiber electromyography (SFEMG), aimed at
evaluating neuromuscular block, jitter, and fiber density

In patients with MG, the number of AChRs is reduced,
lowering the safety factor. During RNS, some EPSPs may
not reach threshold, which means that no action potential is
generated. This results in the decrement in the amplitude of
the CMAP. In patients with myasthenia gravis, this
decremental response usually has a maximum decrement at
the fourth or fifth response, followed by a tendency toward
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repair. A stimulation rate of 1-5 per second should result in a
10% or more decrease in amplitude by the fourth or fifth
action potential; any decrement over 10% is considered
abnormal. Patients with MG rarely have a decremental
response in a clinically normal muscle and so, testing a
proximal weak muscle is a better yield than testing a
unaffected distal muscle. Testing a facial muscle (eg, the
orbicularis oculi) is useful because most patients suffer from
eyelid weakness or ptosis. RNS results are less likely to be
positive in patients with ocular MG.  Repetitive Nerve
Stimulation test was also done in our patient and it was
consistent with Myasthenia Gravis (9.2 to 20.9% decremental
responses). 16

Another option is Single-fiber electromyography. The single-
fiber needle used in SFEMG, which has a small recording
surface, allows recording from individual muscle fibers. The
advantage of SFEMG is that treatment with AChR inhibitors
does not normalize SFEMG results. Where  RNS findings are
abnormal in only 44-65% of patients, SFEMG findings are
abnormal in almost 100%. SFEMG can be a good substitute
for RNS in patients with ocular MG as shown by Padua et al
(almost 100% sensitivity). SFEMG has some disadvantages
as is technically demanding, highly operator-dependent and,
has a lower specificity, and it can give positive results in
other neuromuscular disorders. 16

Another option is the Anticholinesterase Test is.  It uses the
principle that Edrophonium, a short-acting AChE inhibitor
that improves muscle weakness in patients with MG.  Evaluate
weakness (eg, ptosis, partial or complete ophthalmoplegia,
and forced hand grip) in an involved group of muscles before
and after intravenous (IV) administration of edrophonium.
Blinding of both the examiner and the patient increases the
validity of the test. Sinus bradycardia due to excessive
cholinergic stimulation of the heart is a serious complication;
consequently, an ampule of atropine should be available at
the bedside or in the clinic room while the test is performed.

This test has some fallacies and can give both false-negative
results and false-positive results. It has a low sensitivity in
ocular MG; 50% of patients presenting with eye symptoms
will be missed. On the other hand, diseases other than MG,
such as amyotrophic lateral sclerosis (ALS) and cavernous
sinus lesions can score positive on the test. This test has
been combined with electromyography (EMG) and ocular
tonography to increase its sensitivity in ocular MG; however,
it still produces false-negative and false-positive results. 20

The ice pack test (ie, placing ice over the lid) has gained
interest among ophthalmologists for assessing improvement
in ptosis and diplopia in ocular MG. The rationale behind
this test is that cooling might improve neuromuscular

transmission. The validity of such a test has been
questiontioned by various experts demonstrating that
patients with ocular MG actually improve on the ice, heat,
and modified sleep tests. Hence, rest might be the cause of
the improvement in ocular signs. Both the ice test and the
rest test are sensitive and specific in ocular MG. 21,22

Some other tests are recommended. Testing for rheumatoid
factor and antinuclear antibodies (ANAs) is indicated to
rule out systemic lupus erythematosus (SLE) and rheumatoid
arthritis (RA), thyroid function tests to rule out associated
Graves disease or hyperthyroidism. This is essential,
especially in patients with ocular MG where the concomitant
hyperthyroidism is most frequent.

Chest X ray, A/P and lateral views may identify a thymoma
as an anterior mediastinal mass. A negative chest radiograph
does not rule out a smaller thymoma, in which case a chest
computed tomography (CT) scan is required. Chest CT scan
is mandatory to identify or rule out thymoma or thymic
enlargement in all cases of MG. This is especially true in
older individuals.

In our patient, though chest x ray did non initially give clinical
impression of thymoma but ultimately histopathological tests
ruled in favour of a thymoma.

Thymoma is a rare tumour which may be related to MG in
about 10 to 15% of cases. Thymoma is common in middle
age and elderly male (50-60yrs). 2-3 As our patient was middle
aged male we suspected to be a case of thymoma, even
though imaging reports were normal. Ultimately biopsy report
confirmed the presence of thymoma. A thymoma, which is
an epithelial tumor of the thymus gland that is usually benign,
occurs in about 10 to 15% of adult patients with MG. 30%
patients with thymoma are associated with MG. 3 Thymoma
is a rare disease with incidence rate of 32/1.000.000/year. 4, 5

Although thymectomy may improve the myasthenic
symptoms, MG can develop from months to years after the
removal of a thymoma in previously nonmyasthenic patients.
. The histological classiûcation of thymoma has remained a
subject of controversy for many years. In 1999, the World
Health Organization (WHO) Consensus Committee
published a histological typing system for tumors of the
thymus. 5-9

The major Histological Classifications of Thymoma by WHO
is-

A – Medullary

AB - Mixed type

B1 - Predominant cortical

B2 - Cortical

B3 - Well differentiated thymic carcinoma
C - Undifferentiated carcinoma.
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The cardinal symptom of MG is abnormal fatigue of the
muscles. Movement although initially strong rapidly
weakens. Intensification of symptoms occurs towards the
end of the day or following exercise. Ocular motor disturbance
(50 -66%) are the first symptoms with ptosis or diplopia but
ultimately it is present in > 90% cases10. Bulbar presentation
occurs in 5-10% cases but ultimately it is present in 80% of
cases. Initial presentation with limb weakness is uncommon
(10%). In the limbs, most commonly shoulder girdle is
affected with difficulty with over-head tasks. Sometimes
pelvic girdle (difficulty with getting out of chairs) may be
affected. Respiratory muscle may be involved with
respiratory paralysis and death. A patient requiring
mechanical ventilation due to severe respiratory weakness
is said to be in crisis.30

Ptosis may be unilateral or bilateral. Patients with mild diplopia
may initially seek the help of an ophthalmologist. Myasthenic
weakness may mimic third, fourth, and sixth cranial nerve
palsies as well as an internuclear ophthalmoplegia. MG never
affects pupillary function. Difficulty in chewing, speaking,
or swallowing may also be the cause for initial presentation,
but the occurrence of these symptoms is less frequent than
the aforementioned ocular symptoms.12 These patients
usually present to ENT specialist. The symptoms of MG are
worsened at the end of the day or after repetitive activities
of involved muscles. Examination of a patient with MG
therefore is directed at muscle strength and demonstrating
pathologic fatigability. A few maneuvers that may be used
are having the patient look up for several minutes (examining
for ptosis or extraocular weakness), counting aloud to 100
(listening for nasal or slurred speech), or by repetitively
testing the proximal muscles.3, 14 The results for the remainder
of the neurologic examination are usually normal. A key point
to remember is that if a patient has generalized limb weakness
without ocular involvement, the diagnosis of MG should be
questioned.14

Clinical data suggest that patients with thymoma associated
MG have high-grade symptoms with low rate of remission
even after therapy. 30 But our patient had mild symptoms
despite having thymoma and responded well after taking
low dose of pyridostigmine. Although the improvement after
thymectoy is usually delayed, our patient had clinical
improvement within weeks after thymectomy.

Conclusion:

It is not difficult to diagnose a case of MG with typical
symptoms. But it may be very difficult when symptoms are
bizarre and vague. Patient may be undiagnosed despite
consulting with physicians repeatedly. High degree of clinical
suspicion is therefore necessary to diagnose these cases.

Although patients with thymoma associated MG have high-
grade symptoms with low rate of remission after therapy;
patient may have milder symptoms with rapid improvement
after therapy.
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