b

University of Nebraska University of Nebraska Medical Center
Medical Center- . .
BREAKTHROUGHS FORLIF DigitalCommons@UNMC
MD Theses Special Collections
1964

Amyotonia congenita (oppenheim)

Thomas R. Laird
University of Nebraska Medical Center

This manuscript is historical in nature and may not reflect current medical research and
practice. Search PubMed for current research.

Follow this and additional works at: https://digitalcommons.unmc.edu/mdtheses

Cf Part of the Medical Education Commons

Recommended Citation
Laird, Thomas R., "Amyotonia congenita (oppenheim)" (1964). MD Theses. 24.
https://digitalcommons.unmc.edu/mdtheses/24

This Thesis is brought to you for free and open access by the Special Collections at DigitalCommons@UNMC. It
has been accepted for inclusion in MD Theses by an authorized administrator of DigitalCommons@UNMC. For
more information, please contact digitalcommons@unmc.edu.


http://www.unmc.edu/
http://www.unmc.edu/
https://digitalcommons.unmc.edu/
https://digitalcommons.unmc.edu/mdtheses
https://digitalcommons.unmc.edu/spec_coll
https://pubmed.ncbi.nlm.nih.gov/
https://digitalcommons.unmc.edu/mdtheses?utm_source=digitalcommons.unmc.edu%2Fmdtheses%2F24&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/1125?utm_source=digitalcommons.unmc.edu%2Fmdtheses%2F24&utm_medium=PDF&utm_campaign=PDFCoverPages
https://digitalcommons.unmc.edu/mdtheses/24?utm_source=digitalcommons.unmc.edu%2Fmdtheses%2F24&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:digitalcommons@unmc.edu

.

e,

AMYOTONIA CONGENITA (OPPENHEIM)

Thomas Richard Laird

Submitted in Partial Fulfillment for the Degree of
Doctor of Medicine

College of Medicine, Universlitiy of Nebraska
February 1, 1964

Omaha, Nebraska




I.
II.
III.
Iv.

V.

VI.

VII.

- VIII.
IX.

X.

e

TABLE OF CONTEHTS

Introduction. + + ¢ « o &

Differential Diagnosis. .

Etio lOgy. « o & o e &« » »

Clinical Aspect . . + « &

(a)
()
(e)

Onset

Distribution

Course of digease

Musculature « « + o « o »

(a)
(o)

General

Electrical rsactions

General Nerve Bigns . . .

(a)
(b)
(e)
(a)
(e)
(£)
(2)

Cerebral development
Special senses
Cranial nerves
Sensibility
Superficial reflexes
Deep reflexes

Sohincters

Treatment « o o ¢ o o o o

Pathology « ¢« o ¢ o &+ « .

Conclusions .

Summary - - - L4 - - - » L]

Bivliographye « o« « &

-
»

&n
e
-

oo

TN
2

Page

12
15

17

22

22
23
26
27
29




P

Y

AMYOTONIA CONGENITA (OPPENHEIM)

I. Introduction d
| Hypotonic infants were first described.by Hoffmann
in 1893.\(38) He listed the symptoms as follows: The
cases weré uéually familial, The onset occurred in a
previously healthy infant during the first year of life,
There was a gradual increase of symétoms‘ He found the
proximal muscles to be more involved than the distal,
Eventually bulbar and intercostal muscles were affected
leading to death, usually within two years, Péthologic
material was avallable to Hoffmarmand he verfied that |
this was a disease of the anterior horn cell and ventral
roots.’

In 1900, Oppenheim descfibed elght patlents who had
a nonfamllial disease present at birth and characterized
by hypotonia, absent deep tendon reflexes, and muscular
weakness that gradually improved with age. (28) Oppen=-
heim postulated that this disease was the résuit of a
temporary abnormality of muscle. Batten later (1903) |
presented three casss of infantile myopathy to the Royal
Soclety of Medicine. (7) No histologlc studies were
available, However, Bpiller (1905) presented the necropsy
findings of & hypotonic infant thcﬁght by him to be an

example of Oppenheim's disease. The tissue examined showed
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ne change within the central nervous system. The striated
muscle fibers were universally small, |

Collier and Wilson (1908) published their review on
the subject of amyotonia ccngénita three years after
Spiller's case. (14) They came to the conclusion that
the synérome described by Oppenheim was valld and that
this represented a new disease. They listed seven crlteria
which in their opinion established the diagnosis: (1)}
There was no familial tendency in amyotonia; (2) no eaée
of amyotonia had been reported in a myopathid“fémily; (3)
a large majority of cases of amyotonia were eongenitél;
(4) the characteristic flacecidity of amyotonia was not
érésent in myopathy; (5) local wasting was not present
in amyotonia; (6) the course of myopathy was progressive,
whereas the course of amyotonia was progressive amelior;
ation; (7) the deep tendon reflexes returned. Again no
blopsy orbnecropsy material was pfesented;

Reuben (1917) reviewed one hundred and thirty-six
cases from the literature of what he termed amyotonia
congenita. (36) In the mejority of the cases which came
to neecropsy, disease was found in the anterior horn cell
or veﬁtral roots., Reuben added no biopsy or necropéy

material of his own.

Greenfield and Stern (1927) on the basis of litera-
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ture and of a family examined by them with detalled post=-
mortem and blopsy material came to the conelusion that
the disease described by Werdnig and Hoffmann and the
syndrome described by Ovrpenheim were actually one and the
same. (22) They further emphasized that the criteria for
dlagnosis outlined by Gollier snd Wilson (1908) were not
valid for the following reasonss (1) Sporadic cases of
Werdnig~Hoffmann disease may be seen (2) infantile
spinal atrophy may be noted on or about birth (3) ochar-
acteristic &dipoéé distributioﬁ of infancy would mark any
local wasting (4) spontaneous periods of remissionAup
to two years would occur in infantile spinal atrophy.

The majority of investigators agreed with Greenfield
and Stern. An exception was noted, however, in the cases
reported by Turner (1940).f(43) Turner had the good fore
tune of examining the familj originally presented by Batten
(1909-1910) as infantile myopathy. The pathology in these
cases was reviewed by Greenfield, and hé and Turner came
to the conclusion that these patients at that time repre-
sented a non-progressive nmyopathy. A further necropsy
stﬁdy of the same family was presented by Turner in 1949.

Werdnig, in 1891, and Hoffmann, in 1893, independently
described the syndrome of progressive spinal (and 5u;bar)“

muscular atrophy that now bears thelr names, (23) This
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disease entity is similar to amyotonia congenita except
that progressive weakness and deteribration occeur, usually
leading to death in five years with post—mortem evidence

of anterior horn cell degeneration.

IT. Differential Diagnosis

' Unfortunstely, the term "amyotonia congenita" has
become a “catchpall" diagnostic category for many hypotonic
infants whose ébrreét diagnosis is not apparent. A survey
of the literature reveals a list of tWenty-three possible
causes of muscle hypotonia, occufring either congenitally
or of insidious onset during early infanecy. These probably
may be best classified as diseases of the "Central FHervous
System", of the "motor unit", and altered ﬁetabolism,

See Table I. (30)

The term "amyotonia congenifa“ has been used by many
to embrace all‘cases of early infantile hypotonia of what-
ever cause, while these, followiﬁg Oppenheim's original
description, have reserved this label for caées which
show signs of spontaneous improvement. All too often
this difference in usage has resulted in regrettable mis-
understandings when one doctor has diagnosed amyotonia
in a child with obvious spinal muscular atrophy, and has
give@ a good prognésis, only to be proven hopelessly

wrong by the course of evenits. The diagnosis of Werdnig-

—dfm




I.

II.
III.

TABLE I

Glassification of Causes of Infantile

Muscular Hypotonila

Central Nervous Systeﬁ Diseases (exeluding AHC)

1.

2.
3.
4,

Brain damage (including cerebral palsy and
mental deficiency

Mongolism
Degenerative Central Nervous Bystem diseases

éerebellar disesase

Motor Unit Diseases

1. Werdnig-Hoffmenn disease

2. 'Poiyneuritis of insidious onset
3. HNeonatal poliomyelitis

4, Muscular dystrophy

5. Polymyositis

6. Myasthemia gravis

Te “Benign}Génganiﬁal Hypotonia" (Amyotonia congenita)
Metaboiia

l. Cretinism

2, Scurvy

3. Ricketls

4; Malnutrition

5. Storage digeases

6, Infantile acidosis

Te Infantile hypercalcenmia

8, Adrenocortical hyperfunction

9. Arachnodactyly
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Hoffmann, through common usage, 1s now generally taken
to include all cases in which zeneralized weakness and

hypctonia of the skeletal musculature is present at birth,

~or 1s noted within the first three months, and in which

there is no clear evidence of any cerebral, skeletal, or
metabollec disorder,

There are three main forms of Werdnig-Hoffmann
digease recognizeds

(1) A congenital or precocious form of spinal
amyotfo@hy. This is the form éeen in infants in whom
the disease has commenced during the last month of preg-
nancy or during the first month of life. The plcture is
well known. The infant shows a generalized and symmetri-
cal hypotonla; its lower limbs are lifeless, its upper
limbs often show the "handle of basket" appearance; res-
piration is entirely abdominal, the cry feeble, tendon
reflexes are absent. It is intelligent, smiles spontan—
eously. The contrast between the severity of the paralysis
and the integrity of the psyche is one of the most valuable
diagnostic signs.

(2) An infentile form of spinal muscular atrophy.
The essential feature of this variety is that onset and
further development of paralysis takes place after birth

and can therefore be witnessed by observers., The paralysis
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first affects the proximal muscles of the lower limbs,
viz. the glutei, guadriceps, the long spinal muscles,
extending to the nuchal and anterlor éervical muscles,
the muscles of the shoulder girdle, arms, forearms, and
legs. Meanwhile, the muscles Tirst affected become PYro-
gressively more atrophled, while the foot and hand muscles
are last to be affected. If the child is able to walk
before the illness, he is soon incapable of doing so.
The paralysis is flaceld, symmebtrical, of greater or
lesser severity and tendon reflexes are absent, There
is a severe amyotrophy, though this is often marked by
subcutaneous fat, The intercostals are often affected,
In these cases intellectual development is normal.

(3) Forme frustes confined to the lower limbs are
rare. The child cannot stand and is unable to walke
The wasting of muscle is moderate and symmetrical., An
assessment of muscular power shows that the paralysls is
not complete and is most marked in the proximal muscles
and in the lumbar muscles. There are often contractures
of tendons in the popliteal fopsa. It is in this variety
that one may still find feeble tendon reflexes in the
same areas.

Signs of brain disease or metabolic defect, however,

are notoriously difficult to elieit in the first few
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months of life and this i1s why so many cases with hypo-
tonia symptomatic of systemic disease are initially
impossible to distinguish from others with a primery
neuromuscular abnormality. A proportion of cases of the
Duchenne or pseudohypertrophic type of muscular dystrophy
may shoﬁ signs of muscular weakness during the first year
of life./ In only & few of the cases observed has hypo-
tonia with excessive moblility at the joints been a striking
feature. As these grew older pseudohypertrophy of the
calves gppeared and progressive deterioration was appar-
ent; but in ﬁhe beginning, in the absence of a positive
family history, accurate diagnosis is virtually impossible.
Few cases of polymyositis in infancy have been described,
although this condition may give generallized muscular
hypotonia, signs of constitutional upset and of muscular
tenderness and subsegquent induration and fibrosis of
muscles are generally apparent in cases occurring at this
age and act as valuable distinguishing features. In
myasthenia gravis, too, the ptosis and the evidence of
involvement of the cranial musculature, signs which are
usually apparent even in infancy, may - when added to
evidence of general nmuscular weakness - be sufficient to
demand a therapeutic test with Tensilon or Prostigmin.

Polyneuritis in infancy appears to be a rare disease,

-
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even though Adems, Denny-Brown, and Pearson (1953)
considered that this condition may account for many
recoveries from so-called amyotonla congenita.

One should imagine that in cases of this type,
the muscular weakness and hypotonia would often show 2
relatively rapid onset, that there might sometimes be
evidence of ascending paralysis, and that the cerebro-
spinal fluid protein would be raised,

In the various cerebral disorders which may be
accomﬁanied by severe musecular hypotonia any infant,

which is found to have hypotonic musculature following

- prolonged cyanosis after a difficult labor, may be pre=-

sumed to have a cerebral birth injury, particularly if
other evidence of brain damage is present. The infant
with cerebral palsy, too, may have remarkablﬁ limp and
flaceid limbs, and may show a striking delay in the
development of motor skills, while unusual posturing of_
the limbs with rather sinuous movements may herald the
development of athetosis, Generally, in such cases the

tendon reflexes are retained and even unusally brisk,

and the plantar responses may remain unegquivocally extensor

longz after the usual age. 8Simllar features usually become

evident in cases of cerebral lipldosis which may also be

generally hypotonic in the beginning, but subsequently

e
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epileptic manifestations and particularly myoclonus on
startle usually develop. In kernicterus, too, there ﬁay
be a history of prolonged neonatal Jaundlice, while assocw
iated deafness and evidence of rhesus incompatibility
may be invaluable distinguishing features. Finally, in
this graup\muat be mentioned the mentally defective child
whoge limbs are often limp and unusually mobile on~passive
movement, and whose delay in motor development may be much
more striking than his relatlvely slight mental backward-
ness, The diagnosis of minor degrees of mental defect
in infanecy can be a matter of the greatest difficulty and
may call upon a1l the pediatriclans reserves of skill and
experience in assessing the infant's behaviour agaiﬁst
a background of known variatlons iﬁ normal development.
When one cares to consider the varlous nutrlitional
and metabolic disorders, it is almost possible to dismiss
rickets as a disease which no longer occurs in this country,
except in infants with renal disease, Usually it is appar-
ent in this entire group of cases that the muscular weak-
ness and hypotonia which the infant shows is a relatively
secondary feature and 1s overshadowed by fever, wasting,
or some other striking features of systemic disease.
When generalized hypotonla develops after an acute illness,

répid recovery 1ls usually the rule; but when the condition
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is more prolonged, caréful attention to the dietary
history, urinalysis, examination of the stools, radio-
graphs and biochemical studies, revealling perhaps hyper-
calcemia or urinary infection with nephrocalcinosis, may
solve the problem. The diagnosls of cretinism, too, will
rerely present muéh difficulty to the experienced pedia-
triclan after a few weeks 1life. It is in the less common

cases where muscular hypotonia is the presenting feature,

Qulty arises. Securvy can often lead to such a picture,
Glycogen storage disease can often lead to difficulty in
diagnosis. In some casgses of this type there is noc hepa-
tomegaly or splenomegaly as the disorder of glycogen
storage is confined either to the muscles -~ when the
diagnosis may only be made by histochemical studles of
muscle removed by biopsy - or to the ganglion cells of
the central nervous system.

Among the skeletal conditions which may be assoclated
with muscular hypotonla is osteogenesis imperfecta. In
late infancy this condition may present with flabbiness
and undue mobllity of the limbs but the family history
and subsequent development of fractures will generally
lead to the correct dlagnosis being made. In arachnoda-

ctyly, muscular hypotonia is generally slight, though
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the limbs may always seem to be unusually mobile, Here
the diagnosis will be made on the appearance of the
diglits, on the family history, and the assoclation of
other defects such as afching of the palate or cardiac
abnormalities. It should also be remembered that some
infants with congenital heart disease (particularly the
tetralogy of Fallot) may be limp and fiabby, as may others
with multipleﬂccngenital abnormelities of, say, heart
and skeletoﬁ. The diagnosis of the rare spinal cord
birth injury is not generally difficult to make as there
is generally severe flaccid paralysis of the lower limbs
only, often with sensory loss, ~And finally, in consider-
ing the causes cof symptomatic ‘hypotonia, the possibility
of misinterpretation of physical signs should be remem-
bered., In some cases of bilateral congenital hip dislo-
cation, for instance, the comparative immobility of the
lower limbs may be wrongly atiributed to muscular weake
ness, in Table II are a number of points which may aid
in the differentlal diagnosis, (46)
III. Etiology

The etiology of the condition is unknown. The dis~
ease is inherited as an autosomdlrebessive. Walton specum
lates that it may be the result of an abnormality of

neuromuscular development - that is - the child may be

12w




The Differentlial Dlagnosis of the

TABLE II

Causes

of Infantile Hypotonla

4 Benign {Symptomatic § Spinal
% Congenital _Hypotonia & Muscular
1 Hypotonia ‘ t Atroovhy
| ¢ 5 , Muscular weakness
% ++ ¥ + : and
i ] - ; atrophy
i : t Hypotonla and
z o+ -+ (+) % joint hyper-
é i mobility
: ; Respiratory
+ § - muscle
- i involvement
‘ Fasciculation of
- % - tongue and bulbar
1 involvement
3 Contractures and
+ s + skeletal
- i - deformity
Z Tendon
+ + reflexes
: FMG
- 7 e ]
" Often 1 Muscle
Myopathic - Normal biopsy
or else
- that of i Natural
Normal - the primary g history
- Jisease i
, hat of ‘g, rogress-
. Improvemsnt  fthe pri- ]
nory digease & |
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born with immature motor units, or perhaps may have
less than the normal number of muscle fibers. (45)

The thymus, the thyrold and the adrenals have been
considered factors in causing the syndrome of amyotonia,
Manifold congenital malformations have been observed in
varlous cases of amyotonia and have led Lewey to postulate
that the whole plcture may be explained on the basis of

a developmental retardation and malformation. Arthur

- (1954) believes that it 1s due to late maturation of the

ﬁathwéys econtrolling tone. (29) Gurdjian bellieves that
this may be some toxic process. (27) He says that con-
genital types could be explained on such a theory. Under
the influence of such a factor, the anterior horn cell

and the muscle elither degenerate or do not develop pro-
perly. On the toxle theory one may be able to explain
amelioration of some cases, With cessatlion of toxic causes
the anterior horn cell and the muscles recover function
sufficiently to operate.

| Grinker (1927) found the pathological changes entirely
within confines of the lower motor neuron. (26) me founa
an absence of glial reaction, scar formation, or vascular
change which suggested to hlim that this was not an active
process and certainly not an inflammatory or toxic condi-

tion. Simple paucity of cells of anterior horn and pres-

-1k




ence of ecells which were either small, rounded and poor
in chromatin or long and fusiform, suggested a develop=-
mental defeect,

0f the various theories which have been formulated,
the most important are those which presuppose a preméw-
ture halt, in the process of development, owing to which
the nerve cells, nerves, and nmuscle fiber of the neuro;
musecular system remalin in fetal condition. Pathologie
evidence l1s altegether in favor of the disease being due
to a degeneration of the neurons of the ventral horns, a
process which may begin either before birth or within the
first year of life, and which may be either rapid or slow
in its progress or may cease to advance,
IV. Clinlcal Aspect
' The outstanding features of amyotonia congenita is
underdevelopment and hypotonicity of the skeletal muscul;
ature, These children are brought to the physlclan with
varying complaints such ass M"easy fatigability"; "fre-
quent falis“; "legs are weak“é "loose joints and crooked
gait"; and “1nabiliﬁy to sit; stand or walk at the appro-
priate time", |

Signs of hypotonia are: (a) Head drop phenomenon,
If the shoulders of a supine patient are rapidly faised,

the head drops (falls back). (b) Phenomenon of loose
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shoulders. If the examiner places his hands under the
armpits of the'sitting patient and tries to. raise the
shoulders, the shoulder girdle‘gives in and the patient
may slip through. (e¢) Frog belly. The abdominal wall
of the supine patient’protrudes'furthér laterally than
the thoracic cage. (4) Rag doll phenomenon. If the
examiner shakes the hands or foot of the patient, they,
guiver like the extremities of a rag doll. (e) Pendu-
lousness. If the patella tendon is tapped while the
pratient sits with his legs hanging free, the ieg éwings
back and forth several times like & pendulum becauge of
the decreased tone of the hamstrings and quédriceps.
(f) ZXyphosis. The back of a sitting child forms a
kyrhosis., (48)

The disease 1s first appsarent in early infancy and

; there is evidence it antedates birth. The hypotonieity

interferes wilth normal postural developﬁent. When the
disease 1s severe, the infant is never able to hold up
its head or to sit erect. When it is‘milder, these acts
are achlieved at an age considerably later than normél.

In some cases, even walking with a peculiar waddling gait
may bvecome possible. For those persons in whom the hypo-
tonicity involves the intercostal iuseles, pneumonia 1s

a frequent terminal complication before the end of the
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first year of 1life., In those in whom the muscles con-
cerned with respiratién are spared, the disease is apt
to run a longer course, sometimes marked with periods
of apparent improvement; but most children afflicted
with amyotonia‘congenita succumb to intercurrent infection
before adult life is reached, (9)

A significant preportion of the patients recover
completely without showing éigns of any>cerebra1, meta-
bolic or skeletal disorder. See Table IIT,

The condition of the musculature, aé'reported, have
been found fairly uniform. Olinically, the muscles are
weak, but not paralyzed. The disease produces progress-

ive muscular weakness which early in its course involves

the proximal muscles more severely than the distal., They

.show guantitative reduction or absence of electrical

response., They do not show the reaction of degeneration.‘
Tendon reflexes are weak or absent,
V. Musculature

(a)' General

The conditlon of the affected muscles is one of com-

plete tonelessness with preservation of some degree of
voluntary power, though in severe cases this power may
be insufficient in a proximal muscle to ralise the limb

against gravity. This condition has led to descriptions
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TABLE TII

The Clinical Features of Benign

Gongenital Hypotonlia

(a) T (0]
. Cages with incom- [Cases with com-
 plete recovery plete recovery
; Muscular weakness 3
++ _ + and
: atrophy
& 3
g
Hypotonia
+++ , o and
: r Joint
: hypermoblility
" L
’ Resplartory
+ : - muscle
- ﬁ involvement

Depressed ' Normal

, or ' or Tendon reflexesg

Absent Depressed ’

’ g

Persisting muscu- ‘ , ¥
lar weakness, Complete
atrophy and hypo- © recovery - Prognosis
tonia particularly 5-12 years
of proximal limb . ‘ §

£T0UDS
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of complete paralysis in this disease, but careful inves-
tigation has shown that, however conplete the apparent
paralysls may be, every muscle when put into a favorable
position as regards work involved contracts voluntarily.

With the extreme llmpness of the muscles 1s assoc-
iated also consglderable relaxation of the ligaments, and
the most fantastic positions of the limbs and trunk may
be assumed. The relaxation of muscles and ligaments allows
the most remarkable over-extension of the joints, and leads
to a highly characteristie flail~like condition of“tﬁe
joints when shaken. The muscles are small, and impart a
peculiar soft velvety sensation to the touch, quite dif-
ferent to the feel of normal muscles on the one hand, or
to that of myopathic muscles on the other hand., The hard
pateches that are so often to be felt in the muscles of
myopathy, even when there is no pseudo~hypertrophy, are
never present.

Very striking and peculiar to amyotonia 1s the impog-
sibility of distinguishing by touch between the skin, the
subcutaneous tlssue and the underlying muscle. One can
make no separation between these structures, and from the
skin down to the bone there seems to be but one soft
homogeneous substance.

There 1s no local wasting of the musecles, although

-19-
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"~ the relatively smaller size of the proximal muscles of

a limb, compared with the size of the peripheral muscles,
may be conspicuous in & limb where the proximal muscles
show a much hisgher degree of amyotonla; and conversely,
vhere the amyotonia is more marked in the muscles of the
periphery, these may be conspicuously smaller than the
proximal muscles., Smallness in size of one individual
muscle, or of part of a muscle, such as is so commonly
met with in cases of myopathy, never occur in amyotonia,
(v) Electrical Reactions

Electromyography 1ls a technique used for gaining
information about the functional state of the motor unilt;
i.e., the lower motor neuron and the muscie fivers it

supplies, (18)

The equipment consists of a needle clec~
troﬁé, the pick-up device, an amplifying system, and both
& loudspeaker aﬁd an ogcllloscope as the indicating instru-
ment,

During a normal strong contraction the many motor
unit action potentials completely cover the oscilloscope
screen and the sound is constant, Thié is called the
normal intérference vattern. A loss of motor units, due

eilther to anterior horn cell disease or to peripheral

neuropathy, results in fewer than the normal number of

‘motor unit action potentials being seen and heard during

-20-
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a strong contracﬁion, so that there is not complete
cbliteration of the oscilloscope screen. The size of

the individual potentlals is approximately normal, howe
ever, since the amplitude and duration of the motor unit
spike potential_depends on the number of individual muscle
fivers functioning in the motor unit. This is the neuro-
pathic interference pattern. In diseases of the nuscle
fibvers, the'size of the motor ﬁnit action potential is
decreased and the sound is of higher pitch, but there are
& normal ﬁnmber of motor unit action potentials present
during maximal contractions because all the lower motor
neurons are intact. This is the myopathic interference
pattern.

There are also abnormal types of discharges. The
most important of these 1g the denervation fibrillation
potential that is due to "spontaneous" activation of a
single musc;e fiber. “

Walton has observed that the electromyographile
traéings of seven cases of those without complete recovery
are myopathic, meaning that the interference pattern on
voluntary effort showed excessive polyphasic and short
duration potentlals, as seen in myopathlic disorders. He
believes that this may only mean that many motor units

are populated with 1ess‘than the normal number of musecle

-21-




fivers. He has observed normal tracings in five of
eight cases with complete recovery.
VI. General HNerve Signs

There are no signs of lack of cerebral develop=-
ment or of mental deterioration. The special senses
have been normal in all the reportéd cases, The cranial
nerves have been found normal in all cases, 'strabismus
had not been noticed, and the ocular muscles have been
free from affection in all cases. Sensibility seems to
be normal, The Spincters are never affected. The deep
tendon reflexes are invariably lost in the regions where
amyotonla 1is marked. The superficiai\reflexes are intact.
VII. Treatment

No specific treatment for amyotonia congenita is
known today. Alleged improvement, often considerable,
hag been described as a resgult of use of Vitamin E and
its analogues (Bichnell, 1940; Stone, 1940; Rabinovitch,
Gibson and MeEachern, 1951). (33,40)

The treatment of the disease at present consists
of symptomatic treatment. As these children are prone
to develop pneumonia, every precaution must be used to
prevent them from developing i1t., Of course with the
development of pneumonia, the appropriate measures nmust

be taken in treating the disease.,
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VIII. Pathology

At necropsy the muscles are observed to be small
and pale, and sometimes they are thin enocugh to be
described as transculent. Microscopically, the plecture
ig that of embryonic muscle; most fibers are small, and
some are of normal size, There is a decided increase
in sarcolemma muscles., Both Tfat and comnective wlthin
the muscles are increased, but there is practically uni-
versal agreement concerning the absence of signs of deg-
eneration within the musecles. The pathologlic changes
found in the nervous system have notl been as consistent
as those in the musculature.

In a review of 28 cases, Greenfield and Stern found
the following: (1) Atrophy and degeneration of anterior
horn cells in the cord; (2) thinness and poor myelination
of anterior roots; (3) slenderness and definite myelina-
tion of the peripheral nerves with, in most cases, a large
proportioﬁ of very thin myelin sheaths; (&) atrophic
changes in the muscle, According to these same authors,
the amount of destructlon or degeneratlion of the cranlial
nerve nuclel varies in different cases. In their cases
the hypoglossal nucleus (somatic efferent cells) was
always involved, ﬂegene?ation of similar types was de-
scribed by Baudoln, Rothmann, Griffiths, Spiller, Buzszard,

Kaumheimer and 8lauck, Baudoin described chromatolysis
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in the abducens nucleus and Rothmann described chroma-
tolysis in the nucleus ambiguus. Kaumheimer found the
cells of the spinal accessory nucleus to be atrophied,
Archangelsky and Abskosoff, DeVilla, Foot, Bower and
Schippers found the hypoglossal nucleus to be normal.

Conel thoroughly studied one case using as controls
a 5 month old infant with intussusception, a 4 month
0ld with meningitis, a 4 month old with congenital defect
of the kidney. (15) Careful research revealed affected
neurons in the followlng locations: Ventral anterior
column of the gray matter (somatic efferent cells); the
nucleus ambiguus (brenchial efferent cells of thekvagus
and glossopharyngeal nerves); the motor nucleus of the
facial nerve (branchial efferent cells); the nucleua of
the oculomotor nerve (somatic efferent cells); the globus
pallidus (efferent internucleated cells); the gyrus cen-
tralis anterior (giant pyramidal cells of Betz).

The cells of the nuclel resemble one another in the
following respects: They are large, multipolar and
efferent, and have coarse Nissl bodies; the axons of
all but the Betz cells and the cells of the globusg palll-
dus end on striated muscle. The axons of the Betz cells
end in synapse with the somatic and branchial efferent

cells of the cranizl and spinal nerves,
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The proportion of atrophied cells and cells in the

late stages of involvement to cells in the early and

“intermediate stages was greater in the spine than in the

brain stem; conversely, the proportionate number of
affected cells in the early and intermediate stages in-
creased from below upward, In the nucleus of the oculo-

motor nerve, the globus pallidus and the anterior central

'gyrus all the affected cells were in early or anterior

stages., These facts suggest the disease progresses grad-
ually from’below upward, Support for this hypothesis is
furnished by the ratio of normél and affected cells.
Cells presenting a healthy appearance were’present in
all the nuclel. Proportion of affected to unaffected
wag least In the thoracic region of the spinal cord.
Unaffected cells were least numerous in proportion to
affected and atrophied cells in the medial part of the
anterior column of the gray matter in the lumbar and
cervical enlargements and in the upper cervical reglon.,
Conel in 1940 in a S%Imonth 0ld child found involve-
ment &1s0 of the trochlear nerve, the lateral vestibular
nuecleus and the spinal ganglions. (16?
In some cases no abnormality in the spinal cord has

been éetected, tut In the majority a reduction in the

number of cells in the anterilor horns has been an out-
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standing observation. Most workers have reported defi-
cient myelination of the peripheral nerve fibers and
of the anterior roots of the spinal cord. The two points
on which there 1is relative agreement among those workers
who have found a disorder in the nervous system is,
first, its location within the lower motor neuron and,
second, the absence of secondary degeneratlion,

Other parts of the body have been found abnormal,
particularly the various endocrine glands.,
IX. Conclusions

Amyotonia congenita (Oppenheim) is an autosomal
recessive ihherited disease which bégins in infancy.
A significant proportion of the patients recover com-
pletely without showing any signs of cerebral, metal-
bolic or skeletal disorder. If the disecase persists,
there is seen persigting muscular weakness, atrophy
and hypotonia particularly of the proximal limb groups.
The disease appears o have no effect on cerebral develop-
ment. In general, the only significant neurologlcal
finding is loss of deep tendon reflexes. No paralysis
of the musculature has ever been found to be present.
No treatment is known at the present, Death is usually
the result of pneumonia secondary to intercostal muscle

invelvement.
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X. SBummary

Hypotonic infants were first described by Hoffmann
in 1893. In 1900 Oppenheim described eight patients who
had a nonfamilial diéease present at birth and character-
ized by hypotonia, absent deep tendon reflexes, and muscu-
lar weakness that gradually improved with age. Oppenheinm
postulated that this disease was the result of a tempor-
ary abnormality of nuscle,

Benign congenital hypotonia (amyotonia congenita)
must bé differentiated from other causes of hypotonia in
infants, Review of the literature reveals a list of 23
possible causes of hypotonia of infancy. Probably the
most important and the most difficult to distinguish is
Werdnig-Hoffmann disease,

The etiology of the disease 1s unknown. General
theories have been proposed. These consist of: (1)
abnormality of neuremuscular development; (2) endocrine;
(3) toxic processes; (4) a premature halt in the pro-
cess of development. A

The disease is fifst apparent in early life. The
hypotbﬁieity interferes with normal postural develop-
ment. In severe cases the child may never be able to
hold the head upr. In milder cases, they may even walk,

Pneunmonia is a severe complication due to involvement
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of the intercostal muscles, Most sucecumb to lntercurrent
infection before adult life is reached. A significant
proportion recover completely.

The muscles present with complete tonelessness with
preservation of some degree of voluntary power. With
extreme limpness of the muscles is asscciated also con-
siderable relaxation of the ligaments, thus fantastic
positions of the limbs and trunk may be assumed. HNo
local wasting of muscles is seen. |

In general, cerebral development is normal, There
is nowchange in the speclal senses, cranlial nerves, sensi-
bility, superficial reflexes, sphincters. The deep ten-
don reflexes are invariably lost in severe cases,

To date, no specific treatment is known.
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