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A u th o rs  review  th e  d iffe ren t th eo re tic a l an d  p ra c tic a l p rob lem s o f 
ch ildhood  an d  ado lescen t m y as ten ia  g rav is , inc lud ing  th e  heterogeneous 
g ro u p  o f  co ngen ita l m y as th en ia  an d  th e  big casu istics o f  th e  lite ra tu re . 
T here  a re  rep o rts  on 113 cases w ith  ch ildhood  m y a s th e n ia  g rav is  an d  96 
cases o f  ad o lescen t m y asthen ia . R a tio  o f  these  form s ran g ed  10.76%  in 
ch ildhood  m y a s th e n ia  and  9.14%  in  ad o lescen t age, resp ., 19.9%  of th e  
w hole p a t ie n t  m ateria l. A  classifica tion  is g iven  concern ing  juven ile  m y as­
th en ia : 1. N eo n a ta l ( tran s ito ry ) m y a s th e n ia . — 2. C ongenita l (local, n o n ­
p rogressive) form . — 3. C ongenita l fo rm  w ith  la te  generalized  sym ptom s. 
— 4. M y as th en ia  s im u la ting  b ra in -s te m  process. — 6. G eneralized  ch ild ­
hood m y a s th e n ia . — 6. A dolescen t ty p e  m y a s th e n ia  (juven ile  fo rm ). — 7. 
A ssociated  m y as th en ia , m y as th en ic  sy n d ro m e  or reac tio n . A  new  fo rm  o f 
th e  d isease is described  in  w hich th e  co n g en ita l m y a s th e n ia  changes in to  
generalized  fo rm  in  th e  la te r  course o f  th e  disease. R e p o r t is g iven on th y ­
m ectom ies in childhood  an d  adolescence w hich  p roduce  in  genera l excellen t 
resu lts . T h y m ic  pa th o lo g y  and  a c tiv ity  a re  d e a lt  w ith .

M yasthenia gravis (MG) was given 
special interest since its original de­
scription by Sir Thomas Willis just 300 
years ago. The first tim e a t the turn 
of this century upon the correct anal­
ysis of the clinical symptoms and 
recognition of the thym us — MG rela­
tionship. Then in the  1930s upon dis­
covery of the chemical nature of neu- 
ro-muscular block, (the pathological 
basis of thedisease), furthermore, upon 
introduction of successful drug ther­
apy and thym ectom y, as treatm ent 
method. Finally in the 1960s when 
the autoimmune nature of the syn­
drome was proved. Childhood MG has

remained a neglected question in the 
literature [34] in spite of the increased 
num ber of related studies. In the 
early period, a few articles were pub­
lished [3, 36, 68, 85, 118], furthermore 
familial, congenital MG [56] and 
m yasthenic respiratory crisis [57] be­
came known. Transitory MG in a 
newborn infant of a myasthenic m oth­
er was first described by Strickroot 
e t al [93]; this transient form of MG 
is called neonatal in modern litera­
ture.

The big childhood MG casuistics, fig­
uring in later literature areshown in a 
table (Table I). The upper age limit,
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T a b l e  I

L a rg e  casu is tic s  o f th e  li te ra tu re

A u th o rs
N o . of 

p a t ie n t s
M ean age 
of o n se t

O cu lar 
fo rm  %

G ener. 
fo rm  %

S u rg e ry
%

R e s u lt
0//о

M illichap, Dodge [61] 35 12y 17 80 00 80
T e th e r [112] 89 — — — — —

H o kkanen  [48] 25 — — — — —

F u k u y am a  e t al [35] 70 4. Gy 44 50 — —
O sserm an, Genkins [74] 131 9y — — — —
Schugk e t al [87] 30 — — — — —

R yniew icz, Badurska [86] 47 7.5y — — 00 08
Snead e t  al [92] 32 7.7y 37 03 22 29
Seybold e t al [88, 89] 102 I0.4y - — 47 38
O osterhuis [71, 72] 112 — 30 — — —

R odriguez e t  al [84] 149 13y — 80 57 79
H aw kins e t al [45] 27 4.5y 24 3 — —

R oach  e t  al [81] 11 3y 55 45 — —
Szobor [96, 104], 113 9.9y 34 00 35 92 +
Szobor e t al. present study 90 10. ly 5 90 75 80++

+ Patients in childhood 
+ + Patien ts in adolescence

however, is uncertain in some s ta tis­
tics [84, 87, 92, 112], so the tru e  num ­
ber o f childhood cases cannot be estab­
lished in  some of these references. The 
firs t bigger casuistic and successful 
thym ectom ies in childhood MG were 
described by Millichap and Dodge 
[61]. The first congenital MG in a 
new born whose mother was no t m y­
asthenic was observed by Bowman
[9], th en  this form in siblings, too, 
by L evin  [56]. He stressed the  prim a­
ry  o r exclusive alteration of the  ex tra ­
ocular muscles in this form. Congeni­
ta l  MG became gradually an  inde­
p en d en t disorder. This form  could 
nam ely  be separated from acquired 
a d u lt MG both clinically and immu- 
nologically : Congenital MG is, in  gen­
eral, local (ocular), non-progressive in 
its  na tu re , and no ACh-receptor an ti­

bodies can be found in the serum of 
the patients. The literature o f this 
MG form was especially enriched by 
the activity  of Engel, Engel e t al [23, 
24, 25, 26, 27, 28, 29, 30] H a rt el al 
[44], Vincent e t al [113]. Congenital 
MG can be considered to  be a hete­
rogeneous disease group [14, 32], in 
which partly  presynaptic, p artly  post- 
synaptic pathomechanism m ay have 
a role. Common characteristics 
are: I t  s tarts  under two years o f age 
with symptoms of ocular (local) mus­
cle weakness only, the m others of 
these infants are not myasthenic, no 
ACh-receptor antibodies can he found 
in the serum, drug resistance is 
considerable, and the result of th y ­
mectomy is very poor, if any [14].

In  the Hungarian literature we have 
dealt with childhood MG in a few
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studies [95, 96, 97, 98, 100, 101, 103, 
104, 105, 106], concerning both the 
clinical and the pathological aspects. 
Special importance m ay be attributed 
to this question from a  practical point 
of view, namely from th a t  of modern 
therapy and surgery. Children and ju ­
venile patients who undergo thymec­
tom y on a proper indication and early, 
can recover or go into a very good 
remission, bordering on the healthy 
state. Our large casuistic diagnosed, 
observed, treated  and followed-up 
according to  the same and uniform 
points of view, provides a good op­
portunity  to  examine this complicated 
problem both from clinical (surgical) 
and pathological aspects.

C a s u i s t i c  a n d  M e t h o d s

D a ta  o f 1050 p a tie n ts  w ith  MG (or m y ­
asthen ic  sy n d ro m e), ex am in ed , observed 
a n d  tre a te d  be tw een  1961 an d  1987 were 
analyzed  concern ing  inc idence  in  ch ild ­
hood and  adolescence. T he  age ranges for 
ch ildhood  a n d  ado lescence  w ere d e te r­
m ined  to  be 0 — 14 an d  15— 18 years, 
resp ., follow ing com m on  H u n g a rian  usage.

T ra n s ito ry  (n eo n a ta l) M G w as diagnosed 
im m ed ia te ly  a f te r  d e liv e ry  o f  m yasthen ic  
m o thers , i f  a n y  m y a s th e n ic  sy m p to m  w as 
observed  in  th e  new born .

T h y m ec to m y  w as pe rfo rm ed  on a  p a r t  
o f  th e  p a tie n ts . T he  o p e ra tio n  techn ique 
used in  ev ery  case w as m ed ian  s te rn o to m y  
[109]. O p era tio n  to o k  p lace  w ith o u t re la x a ­
tio n , in  g enera l an ae s th e s ia  th ro u g h  a  tube . 
T rach eo sto m y  w as also  perfo rm ed  toge ther 
w ith  s te rn o to m y  in  th e  cases o f b u lb a r o r 
crisis-endangered  MG. P re p a ra tio n  o f th e  
p a tie n ts  fo r th y m e c to m y  to o k  p lace in  our 
neuro log ical d e p a r tm e n ts ; in  th e  course o f 
th is , in fec tions o f  th e  m o u th , sinusitis 
w ere exam ined  an d  tr e a te d , if  necessary,

to n s illec to m y  w as perfo rm ed  in  th e  case 
o f  ch ro n ic  in f lam m atio n  o r w hen th e  to n ­
sils w ere considered to  bo focal. A ll these  
p ro ced u res  a re  necessary  to  avoid  o r to  
d im in ish  th e  possible d an g e r o f  m ed iastin - 
it is  [98, 103, 106, 109]. T he p a tie n ts  sp e n t 
1 — 6 d a y s  in  th e  in tensive  ca re  u n it  (D r 
K erté sz , T .) w here a rtif ic ia l re sp ira tio n  
( IP P R )  w as app lied , w hen  necessary . I n  
th e  f i r s t  24—48 h  a f te r  su rgery , no 
cholinerg ic  d ru g  w as g iven to  th e  p a tie n ts  
(“p o s to p e ra tiv e  d ru g  w ith d ra w a l” ). S u ­
tu r e  rem o v a l w as possib le in  g enera l on 
th e  1 3 th  d a y  a f te r  su rgery . T hen  th e  p a ­
tie n ts  re tu rn e d  to  th e  neuro log ical d e p a r t­
m e n t fo r sh o r t o b se rv a tio n  an d  fo r th e  
new  d e te rm in a tio n  o f d ru g  dosage. T he 
w ho le  p ro ced u re : p re p a ra tio n  o f  th e  p a ­
tie n ts ,  su rgery , a fte rca re  needed  25 d ay s 
in  cases w ith o u t an y  com plica tion .

E v a lu a t io n  o f th y m ic  tissue  concern ing  
its  a c tiv ity , to o k  p lace  accord ing  to  th e  
n u m b e r an d  size o f th y m ic  g e rm in a tiv e  
cen tre s , an d  w as d iv ided  in to  tliree  d e ­
g rees o f  hyperp lasia . W hen  no  germ in a tiv e  
c e n tre  w as p resen t, h is to log ical d iagnosis 
w as p e rs is te n t th y m u s  [110].

F o r  th e  reg is tra tio n , ev a lu a tio n  and  
fo llow -up o f  th e  p a tie n ts ’ cond ition , a  
m e th o d  w as used w hich h ad  been  e la b o ra t­
ed  b y  one o f  us [99], an d  h as been  used 
fo r o v e r a  decade w ith  benefit. I n  th is  
sy s tem , called  D isab ility  S ta tu s  Scale 
(D SS), w e ev a lu a te  th e  p a tie n ts ’ co n d ition  
in  six  fu n c tio n a l a reas accord ing  to  a  p o in t 
sy s tem , betw een  0 an d  10. T he h igher th e  
n u m b e r , th e  w orse th e  s ta te  o f  th e  p a tie n t. 
T h e  six  fu n c tio n a l a reas  inc lude  all th e  
ch a ra c te r is tic  sym p tom s o f MG: th e re  a re  
o cu la r, facial, b u lb a r , sceletal, re sp ira to ry  
a n d  o th e r  (au tonom ic, psychic) system s. 
T he  fo llow -up tim e  is 6 m o n th s— 15 years , 
(on  av e rag e  6.7 years).

A ll th e  d ru g s and  m e th o d s  know n in  
M G  th e ra p y  w ere used in  th e  t r e a tm e n t 
o f  th e  p a tie n ts , b u t im m unosupp ressive  
c y to s ta t ic  th e ra p y  an d  p lasm apheresis .

I n  a  p a r t  o f th e  p a tie n ts  H L A -an tig en s 
w ere a lso  de te rm in ed , especially  in  fam ilia l 
cases [41, 107], and  a  fam ily  w as repordod
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in  w h ic h  th re e  cases o f m an ife s t M G  o c c u r­
re d  in  ju v en ile  siblings an d  fu r th e r  fou r 
c a se s  w e re  found  to  h ave  p ro v o cab le  MG 
[107].

R e s u l t s

In  th is casuistic 113 cases (10.76%) 
w ith  childhood M G , and 96 instances 
(9.14%) with adolescent M G  were 
found, in to ta l 209 patients, 19.9% of 
th e  whole patient m aterial o f 1050 
cases. Those adult patients whose 
m yasthenic symptoms s ta rted  (pos­
sibly) in  their younger age, were not 
included in this statistic. The num ber 
o f th e  girls and th a t of boys in the 
childhood group are 69 (61.1%) and 
44 (38.9%), resp., while among the 
adolescent patients 56 (58.3%) and 
40 (41.6%), resp. The average age:
9.9 years (a =  3.58) and 16.1 years 
(u =  0.89), resp.

Neonatal (transitory) MG  occurred 
in 5 cases out of 113 (4.42%), in 3 
girls and  2 boys. In  these cases the 
m others suffered from M G  in  every 
case. In  one instance, the recognition 
o f th e  newborn infant’s M G  led to 
diagnosis o f the mother. In  another 
case a myasthenic m other gave life 
to  tw o children with transito ry  M G . 
The f irs t baby was born prior to  her 
thym ectom y, the second one a fte r  it. 
This case proves quite conclusively, 
th a t  neonatal M G  depends neither on 
the  operation of the mother, nor on 
her remission state. T ransitory M G  
lasted  from  6 days to 3 weeks, in one 
case to  6 weeks. In  all cases careful 
observation, feeding and drug th e r­
apy  was necessary, bu t no artificial 
resp iration  had to be used. All the

children who were born with neona­
ta l MG, became healthy later on, no 
problem or trouble occurred in their 
development.

Congenital local, non-progressive MG 
occurred in 46 cases (40.7%) in  the 
childhood group, and in only 5 cases 
(5.2%) in the adolescence. These cases 
belonged to  the ocular group, all the 
same mild bulbar and sceletal a lte ra­
tions were also observed in one-third 
of the cases. By EMG-record we could 
observe the typical decrementum  in 
amplitude, furthermore in two cases 
velo-palatinal EMG-examination (Dr. 
Horváth, Sz.) showed alteration of the 
bulbar musculature.

MG simulating brain-stem process, a 
form which had been described by us 
elsewhere [108], occurred in 14 in­
stances (12.4%) in the childhood 
casuistic, bu t none in the adolescence. 
This special form of MG occurs neither 
in adults, nor in small children; i t  can 
be considered specific and exclusive to 
the age range of 10—14 years.

As a new form of MG, we m ention 9 
cases (7.9%) of the congenital child­
hood group. These children s ta rted  as 
having common congenital MG, with 
ocular symptoms only. A t their age 
of 8 — 12 years, however, the course 
of the disease changed, i t  became 
progressive and generalized w ith facial, 
bulbar and sceletal symptoms. So this 
MG turned into a form similar to  th a t 
found in adults. According to  this 
change, the whole therapeutic plan 
had to be changed and thym ectom y 
had also to be performed.

The other 39 cases (34.5%) of MG 
in childhood and the m ajority o f the
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adolescent cases were similar to  or 
identical with adu lt age M G . In these 
groups the generalized symptoms 
were predom inant with fluctuation in 
a day, so characteristic to  M G . The 
electrophysiological findings and the 
efficacy of the cholinergic drugs 
were also similar to  th a t  in adult, 
acquired M G .

Thymectomy was performed in 39 
instances (34.5%) in the childhood 
group, and in 72 cases (75%) in ado­
lescence. The significant and very 
good results of surgery are shown in

Figs 1 and 2. As it can be seen, the 
m ajority  of both groups have either 
fully recovered or significantly im­
proved. Expressing the results in  our 
DSS system : the average point value 
in the  childhood group was 5.46 (o =  
=  1.28) before surgery and 1.75 
(a =  2.79) after it, while in the  ado­
lescent group 5.54 (cr =  1.54) and 
2.16 (cr =  2.32), resp. The degree in 
both groups is m athematically signif­
icant (p <0.001). In  the group of 
childhood cases we had two fatal 
cases: an  8-year-old boy, who had

F ig . 1. R esu lt o f  su rgery  in  ch ildhood  M G  expressed  in D SS-system

F ig . 2. R e su lt o f  su rg ery  in  adolescence M G  expressed  in  D SS-system
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thym om a (darkcell epithelioma with 
m inim al lymphoid reaction), died 4 
m onths after surgery. Another boy 
(9 years old) died in postoperative 
m yasthenic crisis. In  the course of 
surgery, tracheotom y was performed 
in  8 cases (20.5%), and 17 cases 
(23.6%) resp., on account of bulbar or 
brain-stem  MG or in crisis-endangered 
cases. I n  one case, maintenence of the 
stom e and tube was necessary for a 
very  long period.

T h e  histological examination  o f  th e  th y ­
m u s  g la n d  show ed in  th e  m a jo r i ty  o f th e  
cases  a  s tro n g  ac tiv ity  re f le c ted  in  g e r­
m in a t iv e  cen tres , and  w as con sid e red  to  
b e  h y p e rp la s ia  111 or I I  [110]. N o n o n ­
a c tiv e , p e rs is te n t th y m u s  w as found  in  
e ith e r  g ro u p s . I n  ad d itio n  to  th e  ch ildhood 
tu m o u r  m en tio n ed  above, one  fu r th e r  t u ­
m o u r  w a s  fo u n d  in  th e  ad o lescen t g roup : 
a  n u t- s iz e  ep ithe liom a w ith  m a rk e d  ly m ­
p h a t ic  re a c t io n  o f a  15-year-old  g irl.

l i - r a y  irradiation o f th e  th y m u s  g land 
c a n  b e  p e rfo rm ed  also in  ch ildhood  [38, 
100, 103, 105, 106]. W e tr ie d  to  use th is  
th e r a p y  in  a  few cases o f  co n g en ita l MG, 
to o , b u t  w ith o u t convincing  re su lts , w hile 
th e  e ff ic a c y  o f  rad ia tio n  th e ra p y  agreed 
w ith  t h a t  in  a d u lt MG (D r. R ak o n eza i, G.).

D ru g  th e ra p y  o f ju v en ile  p a tie n ts  is 
id e n tic a l  w ith  th a t  o f th e  a d u lt  fo rm . N eo ­
n a ta l  a n d  generalized M G in  childhood 
r e a c t  in  g en e ra l qu ite  w ell to  d ru g  th e ra p y , 
w h ile  co n g en ita l MG p ro v ed  to  b e  re s is ta n t 
a s  m e n tio n e d  above. T he b a s ic  d ru g  in  
ch ild h o o d  M G is py rid o stig m in e  (M estinon) 
in  g e n e ra l , som etim es com bined  w ith  am - 
b e n o n iu m  ch loride (M ytelase). T here  are  
v e ry  few  cases in  w hich n eo stig m in e  (P ro- 
s t ig m in , S tigm osan , N eostigm in ) seem s to  
b e  in d ic a te d . I n  th e  ocu lar co n g en ita l form , 
r e la tiv e ly  fav o u rab le  effect c a n  be  achieved 
b y  a lte rn a te -d a y  p redn iso lon  in  som e 
cases , re s is tan ce , how ever, is a  d isad v an ­
ta g e  in  th e  m a jo rity  o f th e se  ch ild ren . P o ­
ta s s iu m  s a l t  m ay  be usefu l a s  a d ju v a n t

d ru g  a lso  in  childhood MG, as i t  does v i ta ­
m in  E  in  re s tric ted  dosage.

Based on literature and on our large 
casuistic, we propose the following 
classification for childhood and adoles­
cent M G:

1. Neonatal (transitory) M G :  Mo­
th er is in every case myasthenic, the 
sym ptom s of the newborn disappear 
w ithin 6 weeks. Drug trea tm en t is 
necessary, respiratory crisis m ay oc­
cur, therefore recognition of th is form 
is considered to be life-saving. These 
children will not be myasthenic in la­
ter life, neither will their children. 
Their somatic and psychic develop­
m ent are normal. The supposed cause 
of th is form can be the transien t oc­
currence of ACh-receptor antibodies 
in the  babies of m aternal origin (via 
placenta).

2. Congenital MG. This form can 
m anifest itself after birth  or within
2—-3 years of life. Symptoms are lo­
cal, ocular (or oculo-sceletal); a  non­
progressive form, in which no AChR- 
antibodies can be found. L a ter on it 
can tu rn  in to the “burned o u t” state. 
The m other is not myasthenic b u t the 
fam ilial character is stressed, (some­
tim es reflected also in the H LA  an ti­
gen status). There are m ultifold pa- 
thomechanisms in this form [23, 24, 
25, 26, 27, 28, 29, 30, 44, 14, 32, 
113], and also manyfold develop­
m ental anomalies can occur (with men­
ta l retardation, too).

3. Congenital MG with late genera­
lized symptoms. Beginning and initial 
sym ptom s are similar to  th a t  o f the 
form er group, but the clinical picture 
changes when the child reaches the
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age of 7—12 years: i t  becomes pro­
gressive , generalized, having facial, bul - 
bar and sceletal symptoms, and it 
becomes similar to adult, generalized 
MG. This form of MG has not been 
described in the  literature hithertoo.

4. MG simulating brain-stem 'pro­
cess [108]. This form manifests itself 
a t age of 10—14 years, with hardly 
fluctuating ocular symptoms which 
will be complemented soon by bulbar 
and sceletal symptoms and with in­
clination to  respiratory crisis. Effects 
of the cholinergic drugs are poor, the 
result of thym ectom y is still bene­
ficial. The patients tend to full recov­
ery.

6. Childhood MG  a t any age under 
14 years, w ith generalized symptoms 
sym ptom -fluctuation has a very, 
good tendency and chance to recovery 
after thymectomy.

6. Adolescent (juvenile type) MG is 
identical with the adult acquired MG, 
with excellent benefit from thymec­
tomy.

7. Associative MG, myasthenic syn­
drome or reaction. It can appear at any 
age in children or adolescents asso­
ciated with other disorders, mainly 
with immunopathies, immunodeficien­
cies, myopathies, vasculitis, polymyo­
sitis or toxic conditions. It has an 
inclination to spontaneous remission, 
or improves well under steroid treat­
ment.

D i s c u s s i o n

We may state that the clinical 
problems of childhood and adolescent 
MG figure rather scarcely in the very

large amount of literature, dealing 
with the theoretical questions of the 
disease. So the analysis of great ca- 
suistics can contribute to the question 
which is more important from a prac­
tical point of view, than the theoreti­
cal discussions containing not infre­
quently contradictory data. We may 
suppose that publication of our ca­
suistic, which represents one of the 
largest patient materials of the liter­
ature, may shed light on some prob­
lems of childhood and juvenile MG.

Swift [94] summarises the hetero­
geneous procedures which can lead to 
a neuro-muscular block. He attrib­
utes great importance to MG or/and 
different myasthenic syndromes in the 
series of these procedures. We also 
have dealt quite a few times with the 
model disease character of MG [96, 
100, 101, 102, 103, 104, 105, 109]: 
MG is a disease in which disorder of 
neuro-muscular stimulus transmission 
can be studied best; in which the 
autoimmune pathomechanism has 
been proved, furthermore both the tar- 
get-organ (striated muscle), and the 
antigen, (AChR protein alfa-subunit) 
are known. Likewise, the secondary 
morphological and biochemical altera­
tions of the synaptic area, originating 
from the autoimmune mechanism, are 
well known [17, 18, 19, 20, 21, 23, 24, 
25, 26, 27, 28, 29, 30, 31, 53, 54], and 
could be fitted in well with autoim­
mune view of the disease. Knowing 
the autoimmune mechanism, one can 
well understand the transitory MG. 
ACh-receptor antibodies can be found 
in the serum both of the mother and 
newborn [63], furthermore in the
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am niotic fluid, too. The clinical con­
d ition  o f th e  newborn improves para l­
lel w ith  the  successive decrease of the 
antibodies [2, 7, 15, 22, 50, 51, 70], 
and tran sito ry  MG expires, in  gener­
al, w ith in  3—4 weeks. Prolonged 
neonatal MG was observed only in 
one in fan t [10]. In one case neonatal 
MG lasted  for 6 weeks. The severity of 
neonatal MG is independent o f th a t  
of the  m other. The m aternal antibod­
ies hard ly  correlate with th e  new­
born MG [7], the babies do no t pro­
duce antibodies, their disease is de­
pendent on the m aternal antibodies. 
So i t  is clearly understandable th a t 
these children do not develop MG in 
later life.

R a tio  o f transitory MG is ju st about 
8—12% in the literature [14, 48, 49, 
51, 52, 59, 116], while in our casuistic 
significantly  lower. The reason for 
th a t  cannot be other, th an  careful 
therapeu tic  plan, aftercare, planning 
of th e  pregnancy and delivery (Dr. 
Szeker, J .).

D rug treatm ent is sufficient in  gener­
al for th e  therapy of neonatal MG. 
In  one case plasmapheresis was neces­
sary [16]. Respiratory crisis is rela­
tively rare  [40, 55, 58, 66, 111], it  did 
not occur in our cases. The neonatal 
(transitory) MG is im portant from a 
theoretical point of view, because it  
allows conclusions to be draw n con­
cerning th e  pathomechanism. Still it 
is m ore im portant in the practice, 
because its  recognition may decide the 
lot o f th e  patient.

I t  is beyond any doubt th a t  the 
question o f congenital MG can be 
considered to  be the most im portan t

one among the theoretical problems 
of MG. We discussed its characteris­
tics, and i t  is quite appearent from 
this th a t this form differs substan­
tially  from adult, acquired MG. Only 
clinical manifestations are similar, 
the ways of pathomechanism are very 
different, manyfold, sometimes pre- 
synaj)tic [25, 26, 27, 29, 30, 44, 62, 
113, 114]. In  spite of the very detailed 
studies concerning this form of MG, 
no case has been described similar to  
our 9 cases: namely typical and s ta ­
tionary cases of congenital MG, w ith 
only ocular symptoms for years, 
which changed and progressed in to  a 
generalized form a t the age of 8—12 
years. This form has been unknown 
so far even to  such an outstanding 
expert of this problem, as Gomez [39]. 
So in these cases the possibility arises 
th a t this subspecies may be related  
to some geographic or HLA-antigen 
factors which have not been studied 
hitherto. In  this new form of congen­
ital MG the  therapeutic plan has 
also to  be changed parallel w ith the  
progression and generalization of the  
disease. This means th a t in these cases 
thym ectom y may also be considered, 
as i t  happened in some of our cases 
w ith benefit [109].

MG sim ulating brain-stem process 
was first observed and described by 
us [108]. L ater on further cases be­
came known [6, 33]. This form, char­
acteristics of which were m entioned 
before, is ra ther rare. I ts  im portance 
can be seen in the fact th a t the  p a ­
tients are usually adm itted first to  a 
neurosurgical departm ent on account 
of their misleading symptoms, and the
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custom ary examinations are partly 
burdening, partly  time-consuming for 
the patients.

We separated the childhood MG ca­
ses from the adolescent ones, while in 
other casuistics these cases are dis­
cussed together (Tabl. I). So the ratio 
of these two age-groups cannot be 
determined. This la tte r  form is similar 
to  MG in adu lt age, so are its thera­
peutic results, too. In  these cases the 
indication for thym ectom y is quite 
evident, if  the conditions of the sur­
gery are present. The results are 
unequivocally excellent (Figs 1, 2). 
The average age of the patients ranges 
from 7 years to  9 years [92, 74]. I t  
was 9.9 years in  our casuistic. I t  is 
interesting th a t  some peaks of ages 
can be recognized: so in the great 
casuistic of Snead e t al. [92] the 2— 
4., 12 and 16—17-year age ranges, in 
our one the  2—3., 7—9 and 11 — 13- 
year ranges [105]. In  other casuistics 
this special grouping does not figure, 
or a t least is not mentioned. I t  is not 
known, whether biological or only 
statistical phenomenon is reflected in 
this fact.

Rodriguez e t al. [84] report on 
2.24% spontaneous remission in com­
parison to  26% remission after thy ­
mectomy. In  other great casuistics 
postoperative remission was much 
higher (Table I), in our casuistic also 
very good (Figs 1,2). Results achieved 
in the  adolescent group do not differ, 
if  a t  all, from  th a t  in young adult 
MG.

Correlation o f the activity of the 
thym ic gland and the benefit of 
thym ectom y is quite apparent in this

casuistic, too, resembling our expe­
rience in adult patients w ith MG [109, 
110]: The more active the  exstirpated 
thym us (reflected in germ inative cen­
tres), the better the result o f  thym ec­
tom y. The opposite standpoin t [76, 
77] can be rejected quite sharply on 
the  basis of the observation in this 
casuistic, too. The very good results 
of surgery in the juvenile groups, can 
be explained by the very fact th a t 
the  thym us exstirpated by  sternoto­
m y was very active, showed hyper­
plasia of degree I I I  or I I  in almost 
every case.

Indication of thym ectom y can be 
considered to be evident from  the 
previous facts: No thym ectom y has 
to  be performed in congenital local 
(ocular) MG, all the contrary , how­
ever, all the myasthenic patien ts of 
juvenile age need to be operated, if 
the  conditions are given, and a m y­
asthenic reaction can be excluded by 
the tim efactor and by o ther charac­
teristics. The same applies also to 
MG simulating brain-stem process, 
and to  those congenital MG cases, in 
which generalized symptoms, bulbar 
sym ptom s or respiratory crisis devel­
op. W e consider the age o f 7 years 
to  be the lowest age limit for thym ec­
tom y, in order to avoid th e  possible 
occurrence of DiGeorge’s-syndrome, 
(sometimes called in the  literature 
wasting-syndrome).

Congenital MG cases w ith familial 
involvem ent are of special in terest 
[32, 34, 40, 49, 82, 84]. There are a 
few cases in which monozygotic twins 
became myasthenic [4, 46, 65, 73], in 
another case one twin [5], ye t in
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another one three cousins [76]. N am -f 
ba e t al. [66, 67] raised the possible 
role o f genetic factors already in 1971 : 
in 6 cases both twins, in 15 cases 
only one tw in were sick. MG has not 
been described on multifold twins. 
R espiratory  crisis was observed in fa­
milial cases in a few instances [13, 58, 
114]. There are only three cases 
which have been followed until adult 
life [37]. In  our casuistic we can re­
port on two twin-pairs w ith MG, 
and a  fam ily, where three sisters be­
came m yasthenic a t an early age. No 
resp iratory  crisis occurred. One twin- 
pair has been observed till now, into 
adu lt life.

M yasthenia-like syndrome can oc­
cur in  association or combination 
w ith o ther diseases. The ratio  of as­
sociation o f adult MG with immuno­
logical disorders or syndromes is 
abou t 15% [102], this ratio , how­
ever, has not been clarified concerning 
childhood MG. There are d a ta  show­
ing very  high association ratio 
(92), b u t the  association of some dis­
orders can be considered to  be coin­
cidental only. MG and epilepsy or 
m yasthenic syndrome provoked by 
anti-epileptic drugs (trim ethadione, 
hydan to in  dérivâtes), was reported in 
a few cases [8, 47, 69, 78, 80]. In  our 
casuistic, we found only one case in 
which m yasthenic reaction caused by 
hydan to in  therapy could be consid­
ered [119].

Thym om a is extremely rare in child­
hood [12, 43, 67]; in our pa tien t ma­
terial one tum our was observed in 
childhood and another one in adoles­
cence (epitheliomas w ith minimal or

m arked lym phatic reaction). Asso­
ciation o f MG and m yopathy is quite 
common in  childhood. At such occa­
sions th e  combined disorder can be 
considered to  be myasthenia m yopath­
ica, or m yopathia myasthenica, de­
pending on which component is p re­
dom inant or more emphatic [96, 100, 
102, 103, 104, 105]. Fam ilial lim b 
girdle MG [11, 32, 60] could probably 
be considered as a mistake, and could 
be classified among m yopathies; 
this can he supported by the presence 
of tubu lar “aggregations” [11]. We 
observed and described megaconial 
and pleioconial mitochondria in pure 
MG [54], these peculiar m itochon­
dria thus are not suitable to  differen­
tia te  independent myopathy, all the 
more as they  can occur in norm al 
muscle, too [79].

There are some very special and 
rare associations in the literature: 
one m yasthenic syndrome w ith leu­
kaemia [90], another one together 
w ith neuroblastom a of the chest [83], 
two instances with SLE [42, 117], 
one case w ith rheumatoid a rth ritis  
[1], and one case after hone-marrow 
transp lan tation  [91]. In our casuis­
tic, one case deserves to  be m en­
tioned: agammaglobulinaemia discov­
ered in a  4-year-old girl was followed 
8 years la te r by a very severe, crisis- 
endangered MG (not a syndrome).

As we can see, MG in childhood 
and adolescence cannot be consid­
ered to be rare. The two groups togeth­
er add up to a ratio of 20% of all 
cases with MG. The establishment of 
the diagnosis and the elaboration of 
the therapeutic plan demand more
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carefulness in childhood than in 
adult age, on account of the heteroge­
neous groups, genetical factors and 
different clinical manifestations. In 
a considerable part of the cases 
healing can be achieved by proper 
therapeutic methods. Other cases 
need to be follow-up constantly, be­
cause of the possible change of the 
disease-course.
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