DM with Myasthenia Gravis

                                      周劍文
                                         2 June 2000

Prevalence

· The prevalence of MG about 12-18/1000,000 with an annual incidence of 1-1.5/1000,000 in the population

· Women are affected twice as often as men

Clinical

· MG is characterized by fatigue, which occurs during muscle activity, worsens during the day and improves with rest

Mechanism
-Myasthenia gravis is an autoimmune disease caused by autoantibodies to the 
 nicotinic acethylcholine receptor of the postsynaptic membrane of neuromuscular   
 junctions

· more than 75% of cases associated with thymic pathology

· often involve thymitis and/or thymic hyperplasia, in minority of cases, thymoma

Thymic disorders and myasthenia gravis: genetic aspects

· thymus gland may be the site of sensitization against the self-antigen AchR

· 40% concordance rate in pairs of monozygotic twins and increased risk of relatives of MG patients to develop MG and to have anti-AchR autoantibodies suggest that genetic factors play an important role in susceptibility to MG

· early-onset MG with thymic hyperplasia has been found to be associated with HLA-B8 and DR3, no clear association has been described in MG patients with thymoma

· a significant positive association between MG with thymic hyperplasia and the TNFa2 allele

· a strong appositive association between the TNFa9 allele and unthymectomized MG patients

· increased and/or abnormal production of TNF-alfa and TNF-B may be involved in the development of thymic hyperplasia, and hence of MG

The thymus and myasthenia gravis: immunological and neurophysiological aspects

· thymus may be the main origin of the autoimmune response in MG: up to 80% of myasthenic thymuses are deranged, 80% of them being hyperplastic and 20% neoplastic

· the number of activated T cells is higher in the thymus of MG patients

· is related to the serum anti-AchR antibody titre

· hyperplastic thymuses of MG patients produce interleukin (IL)-1B, IL-2 and IL-6, which may play a role in the development of follicular hyperplasia

· an intrathymic impaired apoptosis efficiency could play a pathological role in the initiation of MG

· most anbtibodies in MG are directed to the extracellular portion of AchR alfa-subunit and primarily to the main immunogenetic region (MIR) in it

· CD4+ and CD8+ cells play a pathogenic role in MG

· CD4+ cells recognize the muscle AchR-alfa-subunits

· the CD4+ to CD8+ T-cell ratio is more elevated in MG patients

· MG patients might have some defects in either the number or function of CD8+ T cells

· Cytokines and myasthenia gravis

· CD4+ cells producing mainly proinflammatory cytokines are called Th1 and those producing regulatory or anti-inflammatory cytokines are called Th2

· IL-1, tumor necrosis factor (TNF)-alfa and interferon (IFN)-r exert proinflammatory activity

· Transforming growth factor (TGF)-B, IL-4 and IL-10 have an anti-inflammatory function

-The production of anti-AchR antibodies is probably mediated by cytokines produced 
by Th cells

Diagnosis

· Clinical picture

· Rapid improvement of muscular strength after injection of anticholinesterase drug edrophonium (tensilon)

· Elevated levels of serum anti-AchR antibodies

· Electrophysiological tests
Electrophysiological aspects in myasthenia gravis

Miniature end-plate potential (MEPP)

· depending on the spontaneous release of single quanta of Ach, are normal in frequency but reduced in amplitude in MG, the end-plate potential (EPP) evoked by a nerve impulse are reduced in amplitude

· when the nerve is stimulated repetitively, the EPP amplitude decreases progressively and depolarized muscle fibers are insufficient in number to generate a compound action potential

· studies with the microiontophoretic method indicate an impaired postsynaptic sensitivity to Ach in MG

Conventional needle electromyography (EMG)

· affected muscles motor unit potentials may be reduced in amplitude and decreased in duration as a result of fatigue and a neuromuscular block of some end-plates

Repetitive nerve stimulation (RNS)

· a supra-maximal stimulus is applied to a motor or mixed nerve to obtain activation of all the axons that innervate the target muscle; the compound muscle potential (CMP) recorded via surface electrodes represents the summated activity of all activated muscle fibres

- In MG, compound action potential generally shows a progressive decrease in the amount of functioning muscle fibres

-the most studies somatic nerve is the ulnar nerve, which is stimulated at the wrist while CMP is recorded from the adductor polices muscle

- the trains of the stimulus used are 1, 3 and 5 Hz.

· The parameter studied is the ratio of the amplitude of the fourth or fifth response compared with the first

· In MG, a significant decrease is observed in amplitude with a decrement greater than 10%

· RNS is simple and well tolerated

· It is only positive in only about 50% of MG patients

Single-fibre EMG (SFEMG)

· positive in 83% of patients with mild or moderate MG

· recording of individual muscle action potentials from tow muscle fibres within the same motor unit

· the interval between the two muscle fibres varies during consecutive discharges called “jitter”

· the jitter depends on variation in synaptic delay

· in normal muscles it varies between 10 us and 50 us

· in MG, jitter is significantly increase 

· particularly important in ocular MG, being positive in 92% of patients

· not specific for MG as it can be abnormal also in other neuromuscular disorders such as polyneuropathies

Morphological imaging of thymic disorders

Anatomy and physiology of the thymus

· bilobed primary lymphoid organ deriving from the third and fourth pharyngeal pouches

· lies in the prevascular space at a level between the horizontal portion of the left innominate vein cephalad and the pulmonary trunk caudally

· an ectopic thymus may be found in the cervical region as well as the posterior mediastinum

· composed a mixed population of lymphocytes and epithelial cells

· measurement of thymic size is obtained by measuring the thickness as the largest distance across the long axis of each lobe 

· before the age of 20 years, when the gland is most prominent, 18 mm is considered  the normal maximal thickness; thereafter should not exceed 13 mm

· a process of fatty involution begins at puberty, by the age of 40 years, adipose tissue becomes the dominant constituent

· CT is much more accurate in detecting a thymoma about 10-15% of patients of MG

· Highest sensitivity in the oldest age group

· Plain chest radiographs 40% of thymomas may be undetectable

· Cytologically benign, thymomas can be locally invasive in about 35%

· Most commonly are encapsulated 65%

· Calcifications may be present although they are not predictive of benign disease

· Most thymomas exhibit a mild to moderate contrast enhancement

· MRI is better than CT in depicting mediastinal spread of invasive thymomas

· MRI may fail to detect thymic hyperplasia about 50%

· Its superior contrast resolution as well as multiplanar imaging are well suited to documenting the medistinal spread of invasive thymomas

Functioning imaging of thymic disorders

· a routine X-ray of the chest misses 25% of thymomas

· neither do CT and MRI or ultrasound allow a firm differentiation between thymic hyperplasia and thymoma

· the same applies to nuclear medical techniques with 67Galium or 18F-fluorodeoxyglucose

· in recent years functional imaging of the thymus using radionuclide-coupled peptides has been developing with promising results

· 111In-DTPA-octreotide scanning is positive in most thymic tumors and is probably negative in thymic hyperplasia

· 123I-substance P-receptor imaging visualizes the thymus in adult patients with a variety of immune disease, the thymus of a normal healthy individual cannot be visualized with this procedure
Role of surgery in thymic disorders

· the effects of thymectomy on the clinical course of myasthenia gravis, vary and often depend on the unpredictable role of the thymus in a given patient

· especially the removal of a thymoma frequently seems to result in a deterioration of clinical symptomatology
· 1975-1998 treated 77 patients by surgery

· thymectomy (85%), a thymic hyperplasia (58%) or thymoma (30%) glandular atrophy (12%)

· age did not influence long-term evolution of MG but patients older than 30 years had a high risk of myasthenic crisis immediately after surgery

· remissions of MG were achieved in 33%

· a response to thymectomy after 3 months is predictive of a better evolution of MG

Pathological aspects of malignant and benign thymic disorders

· thymomas vary greatly in their course, some of them being benign and others mainly locally invasive, infiltrating in the lung and pleural and pericardial space

· recently a proposed histological classification of thymic epithelial tumors, supported by WHO

· correlation to the normal structural organization of thymic epithelium is used as basis for differentiating organotypic and nonorganotypic variants in this classification

- the classification will improve clinical decision-making in patients with such tumor

· Traditional classifications of thymic epithelial tumors (TET) have been classified 
histologically into four categories, predominant spindle cell, predominant lymphocytic, predominantly mixed lymphocytic and epithelial and predominant epithelial thymoma on the basis of the lymphocyte: epithelial cell ration and the shape of epithelial cells

· To obtain better clinical and prognostic relevance, Levine and Rosai used tumor invasiveness (stage) and cytological atypia to differentiate between benign thymomas and malignant thymomas of categories I and II (thymic carcinoma)

· The WHO histological classification of epithelial tumors of thymus

· Table 1

Prognostic implications of WHO histological classification of TET

· Tumor stages is the most important prognostic marker 

· Histology is an important independent marker for predicting relapse-free time and survival
· Masaoka staging system is applied and modified by Shimosato and Mukai, most type A and AB thymomas are encapsulated (stage I). About one-third may invade the mediastinal fat (stage II) and a few ( about 5%) have been seen to extend into adjacent organs (stage III)

· Radical surgery of type A and AB thymomas was almost possible

· In contrast, type B thymoma subtypes must be regard as malignant tumors

· In type B1 thymomas, invasion into the mediastinal fat (stage II) and adjacent organs (stage III) occurs in 32% and 11% of cases respectively, whereas metastases (stage IV) are rare (<3%)

· The % of various tumors stages encountered in type B2 thymomas were 21% (I), 28% (II), 40% (III) and 11% (IV)

· All type Be3 thymomas were invasive, exhibiting stage II (16%), III (59%) or even IV (25%)

· The overall survival was 100% in type A thymomoas and 80-100% in type AB and B1 thymomas at 5 years and 10 years

· Survival in type B2 thymomas was reduced and the prognosis was worst in type B3 thymomas: the overall survival rates at 5 years and 10 years were 80% and 40-54%

Myasthenia gravis-related pathology

· MG is caused by autoantibodies against the acetylcholine receptor (AchR)

· Because these autoantibodies are undetectable for technical reasons in 60% of patient with ocular MG and 10% of those with generalized MG (seronegative MG)

· MG can be considered the common symptom of a heterogeneous group of diseases

Lymphofollicular thymitis (follicular thymus hyperplasia)

· 70% of MG patients

· dissemination of autoreactive T cells from the thymus via the blood to peripheral lymphoid organs is an early event

· thymectomy can therefore initiate complete remission in a large number of patients

Thymomas and paraneoplastic myasthenia gravis

· paraneoplastic MG is a typical complication of a WHO type A, AB and B1-3 thymoma

· at the onset of MG symptoms, paraneoplastic MG is already a systemic autoimmune disease that might involve lymph nodes and bone marrow

· complete excision of the tumor and the residual thymus does not usually lead to clinical improvement of MG

· the triggers of paraneoplastic MG are unknown an after infection, trauma, surgery or delivery but also association with sarcoidosis

Management of unresectable thymoma
· current oncological approaches of irresectable thymomas are rather disappointing

· an overall response rate of about 50% with a median survival time of 3-5 years is reached at the expense of aggressive combination chemotherapy

· dramatic improvement in condition of a heavily pretreated patient with recurrent thymoma with a combination of octreotide and prednisolone

