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Hypotonia, neuromuscular disorders

Dr. Redab AI-GHawanmeh

Objectives

= F|0ppy infant = a common Presen\o.\ion n peol?a-‘fr‘.cs

* SMAs

* Neuropathies

* Muscular dystrophies

* Congenital myopathies
* Myotonic dystrophy

* Myasthenic syndromes
* Malignant hyperthermia
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Floppy infant

Muscle to -
ne alterationg May also be concluded from a child's
DOStUI"e. exn. _Prns ke pesibion — hgpc\'or\iq

<i I’: o | P
* Postural t Shelal. aspect of e iah is o the ey /55520713 F the legs — spashicity
one is the prolonged contraction of antigravity

W intensity stretch of gravity

mal tone requires intact central and
€MS So it we haw g problem with We
CAS or PHS or kxth — this m'-sh\' lead to dbrormal Yene

The Maintenance of nor
Peripheral nervoys syst

Assessment of the floppy infant

History taking, Look into the following:

* FHx: Three-generation pedigree, consanguinity,
parental age, Hx of neuromuscular diseases

Maternal Hx: systemic disease, drug Hx, unreco

Pregnancy: fetal movement, drug exposure, poly-/oligohydramnios, breech
presentation — almerma) presentakion (It is when cxblyis T (s B
i i i H of head Q:(s\')

* Delivery: asphyxia, APGAR, resuscitation, cord gases

Postnatal: feeding, alertness, respiratory effort, spontaneous activity

* Course of floppiness oh W N1 D s
C#S'ome dirdes stact w/ hgw‘onfq and then tuns to spashc-_}:, (ke n CP pplients
L> ls ik proximal or dickal ‘njpo\oniq

recurrent infantile deaths,

gnized myotonic dystrophy

fake 3 gererations because some disorders ‘Become more
T e::czmcu_;-flececi sifnratah Generatons (suchas the case in myokonic clys kephy)

‘- H i canl l'arl- CMLE ,
Il—‘s ‘Mp:(bﬂ k‘:’ b“e 3°°d x on Preanac‘aj s As some d-sddefs ( s o Vla]-q )
‘ x‘n \o do \ \q X'() Or‘d s eb!‘&i \0 I:
Jr\ ’ 1 pdkﬂl* O.Sk a\ow‘r [eedin —%'-F has a ok wil ‘f‘fe ne @
\-"5 \/e{;j v

v ;vakion
)—a ‘c\ne}j‘“ \have misco —ordivial

i chew swallowi
(? It has tode w/ cordination of feecln I‘CO Gaﬂ“%"\e/ ck.lﬁ:glow wel 7 \s Wee bulbar
Y B o) Ak s W\e_g have preblems w/v 15:2‘(&2?‘.3;5_&)“0‘;(;‘“54 axs 50 ot \3:__.;.‘.:._-. I A WERERCEaY +
invo :
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Clinical signs in a floppy infant

Frog like posture
Slipping through the fingers on vertical suspension
Ragdoll appearance on ventral suspension

The traction response showing head lag and excessively
rounded back

Associations: Flat occiput, hair loss from occipital regign, '
arthrogryposis, congenital dislocation of the hips and inguinal

hernia describes Co/%en{‘al im«\- conlraclyre in 2 eor mere areas
of the bodly n
eidzf‘l= It is usually cavsed Y decreased felal - b)

movements n the womb (so hypeledia i the wem

—Clinical manevvers to asses  tone in an nfanl o _@f_@ 2 Lot every child
s Verkical SUSPPJ\}{OO w/ hip dislocakion ‘:r‘
L—%Ve/l"ral sus penhion herma has hypotertiay
L>l_he, tracken response

doke

Geod head conbel Traction response
is normalB seen ey e

o {4 wonths ol age
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Horizontal suspention

/)
Normal Baby Floppy Baby
C -shape  or U—Shape
-
E?ng‘ou appearance
Verkical Suspention
{ Y A | . .

*A hypertonic baby
the legs op}en sk‘[@n

or cress like scissors

W U
A normal child hﬁpok:nic bctb-cj
will have 5ood fone Yov '@QI ke he/lshe
(N> s is gpingy to slip fom
and we will Q/ro( Your hands
ﬁe;don Og the
leas
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Causes oe either dee LI

. H\/DOt(rJQB(rmay be due to a disease affecting:
1) the motor unit (consisting of the anterior horn cell in the

spinal cord, its axon in the peripheral nerve, the neuromuscular
junction, and the muscle fibers it supplies)

2) the suprasegmental structures or the "upper motor neuron"”
(the spinal cord, brainstem, cerebellum, and the cerebral

hemispheres)

Clues to central nervous system pathology
e. Yo UMV pathology

» Presence of abnormalities of other brain functions(eg. excephalopathyy,
decrease LOC, seizures)

» Dysmorphic features —tey are due 1o chromosemal abrermalilies

* Fisting of the hands tearly signs of spashcily

« Scissoring on vertical suspension _| (spaskicily indlicates UMV pethdegyy)
* Malformations of other organ (ex. hepatosplenomenoly /Cadio tha . ect
| BAN (ov, ooy (Comtomppaby —eod
* Normal or brisk deep tendon reflexes
(ex. lpabinski reflex) L tke 1 P

—Dhgpo}mh means e Wunk is hyptoale (reaaro”e_s; o whether the tmbs are
hﬂpohm‘c or spashic)

— When the tamk 19 hﬁpobn\c while the limbs (Iqe(;pheg) are spaskc
the cauvse is usual‘lj UMN
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Central disorders that could result in a floppy infant

(Cendral ngl»bﬂ?a5
Hypotonic Cerebral palsy

Chromosomal disorders including Down’s syndrome and Prader
Willi

Genetic disorders like familial dysautonomia and Lowe’s syndrome
Peroxisomal disorders like Zellweger's syndrom
Metabolic disorders like

Cerebral malformations

Inborn errors of metabolism like GM1 gangliosidosis

Clues to motor unit disorders

Absent or depressed DTR (hyper: ePlexia or aeflexia)

i 0 dfsnfders
i i in LMV problems , and m some :
Fasc1culat|ons—>onlgujfjg -m o:‘/te i f{ohom £ e i
Muscle atrophy

No abnormalities of other organs

Scanned by CamScanner



Causes of peripheral weakness

* Neonatal myotonic dystrophy

* Neonatal myasthenia

* Neonatal myopathies eg central core myopathy
¢ SMAs - affecls anlerier horn cell

* Hereditary sensorimotor neuropathies

* Infantile botulism

* Congenital myasthenic syndrome

* Muscular dystrophies

s vseed to help iagose iafx that el harm the (elus duringy pregnancy

& G Mke : TRCH pael lesh
overed l)_.i e Scfe‘em'-’lg

ToRCH is an acrynom - the & ir\R( c
Texoplasmosis

Other , ‘mcluth Syphilis
vbella
Cutomeaalo vires (¢ MV)

Hepes Simplex virus (HSV)
Investigations

* Suspect central cause: our inveskaabions will be accarding lo the preseriation
Electrolyte, and glucose, thyroid function, neuroimaging,
EEG, genetic review and karyotype if dysmorphic features,
TORCH, metabolic work up 5 Chemesemal studlies
1P chid has hepalosplens megaly and, jaunclice —> Liver work Up
* Suspect peripheral cause:

CK, neurophysiologic studies, muscle biopsy, molecular genetics
as appropriate
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Motor unit

Spinal muscular atrophies (sMay

. Genetic' AR (Aul-c_sgmq\ (RESSE'EQVQ most OP the *‘MGS}

The genetic defects associated with S

MA types I-1l] are localized
on chromosome 5qg13.

* The incidence of spinal muscular atrophy is about 1 in 10,000

live births with a carrier frequency of approximately 1in 50
y . : > Alfzets pr

* Progressive degeneration of the anterior horn cells in the mee He.
spinal cord and motor nuclei in brain stem — Proqressive weakne

* Symmetrical proximal muscle atrophy

ss

ximal

diskal
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XWe awe Soinﬁ b lalk akut We common ’gpex OP SMA
which are sMA 1 /sMA 2/ SMA 3

SMAL1 (Werding Hoffmann)
"—Hg—ml——fomm—opgbmr
Presentation: 0-6 m (at birth) The mosl severe

) they usvally di be@ th aeoPi r Ty
Die2y ™% ZC:H'EA i\ Cf\f‘:’“’e\giy. \5”?? ancl the worst type
Floppy infant

bell-shaped chest, paradoxical breathing — due o wazkness in the

. . hest muscles
Tongue fasciculation \,.Q.: \.esgf/su.n Edie
- CEACIEN

Absent reflexes S e e
Contractures, forearm pronation Usally te cxse of

i death is dee to respiatody
Never sit unsupported auses ... recurrent choking |,

aspirabien , resp;ru‘;o£5 Pq;lu,—e)
chest walx ... ect.

%Gb;es w;H'l sMA 1
SMA1 usual(j have alert

Faces.

gr arm .
= P{onahm
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HER

\

SMA 1 e ey st 5 They don't  have
SMA2 | ol s

" Present: 7.18 1y ey prewent a Hille bil
D- ol l\?kl‘; “‘10«&1 SMA 1)
18<20y (i tongper

. Han n SMA 1)
Sit but never walk unsupported
. Deteriorating lung func

tion

& MA (1 J‘
\ g ~ / vy _e ‘4“’
5:\4__- \:\\ \_)‘-EUQ\ \A . 21 » Y/
muscular ookl a - -&S 23"‘: \/; > th Yo support therr
P Saoc W < \ Thg sik W/ s be
Gue have i

monilor and assess chest t decrease  scoliosis

their "E'SP"’C“C(j sustem dun'rg sleep 5 Qs VS 3 }‘.'BP"‘Q“I‘C dkb)‘
bemu‘.“f durin A

9 slesp breawng o AL Ae Y 2l Casbo faus
completely s portangons Bone_deRemitys

oL sy 2N
- . NG
e I LN Seclosis 42 52 spine Wy
=S5 USUQ‘_B '*"’163 need SUPPO(“ PU‘MOQQ:B (esl»n'ckﬁl’l d"lﬂé (ﬁm J‘? \-_)_)\‘3 \'_,\ 5
dW;v'\S sleep e give hem <—>u'ncfudiv1j dysprieq and il ’\kj b@tllrh"rB
cfap or bipap
= We can glee Qive them o Dogh assist machine — gl _espictery orblenmd ¢ « pais s\l

SMAS3 (Kugelberg-Welandey) =

* Present >18m

slowly progressive proximal weakness.
Il can stand and walk but have trouble
as going up and down stairs.

* Walks unsupported at some stages

* Bulbar dysfunction occurs late in the diseasep
g8 come dfdath H ol sae @i gs W Gk

Most children with SMA
with motor skills, such

- SMA 1. —» nm-siuers
SMA 2 = sillers
sSMA 3 — ualkers
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SMA type IV

* SMA type IV (adult onset): Onset is in adulthood (mean onset,
mid 30s).

* In many ways, the disease mimics the symptoms of type Ill,

* Overall, the course of the disease is benign, and patients have
a normal life expectancy.

SMA type zero (Avpical usually)

* Sever ,antenatal onset — Verq bad
* Arthrogryposis multiplex congenita
* Ventilator dependent at birth
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Investigations

* Genetijc testing, Both

Prenatal and postnatal tests are now
COmmercially availab|

e.
* The creatine kinase (CK)

and normal or slightly
* EMG

level is typically normal in SMA type |
elevated in the other types.

_S\ aslec e
\ i LA diserders o muscolar

M . blps OE \%Q:;:N newremuscular > ‘

5 P‘5 \Stgb yn;hcqllg ~oRxCash SL20 ) s e SMA Qg

. Ms. biepsy e gz.oJ b, o

—_—

Treatment

* Symptomatic therapy: minimizing contractu-res, preventing
scoliosis, good nutritional support, prevent infections |

* nusinersen (Spinraza), the first drug approved t(? treat chlldrr]en
(including newborns) and adults WIt.h SMA. Nusme;s\:; Lsazse(j oy
antisense oligonucleotide (ASO) designed to treat e et
mutations in chromosome 5q that lead to SMN protein
The recombinant AAV9-based gene therapy, onasemnogene

beparvovec, was approved in May 2019 for SMA type 1 in children
d ,
aged 2 years or younger.
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~n -

homn cells — distal N Pfoxima\ g iogarid
?/oximc\\ ms, wealkness (Sn-’ﬂ-g

ngp\urv\g 5N @.’2‘:’ nerves AL xe Q:.‘_’?_‘ Loy &
distal o pfoximal Le

Hereditary and acquired
-Hereditary sensorimotor neuropathies(charcot-marie-tooth disease)

AD (&bva\ Dominant)
Onset 2-40 Y, mostly sch

Slowly progressive, symmetrical, distal muscle weakness and wasting.
Affect feet first. Later weakness of intrinsic hand muscles

Toe walking, falls, later foot drop. Foot deformities: pes cavus, high arch

Areflexia. Mild distal sen

Slow nerve conduction velocity, DNA test for duplication in PMP22(70-
G e in more than 273 ¢

80%)

Neuropathies

ool age

sory loss

<o )\ (\ﬁ\/.ub \33#‘&_\ x‘étm z=

the pts

S*eppaje Sai\- S

Charcot-Marie-Tooth disease

Clas ation and externsl resources

Tne foot of a person weh Charcot-lane-Tooth
dsease. The lack of muscie. a high arch. and
claw toes are signs of ths genetic disesse.
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. Acule
Acquired neuropathies f

(GBs) Chierie

* Guillian —Barre (acute)

* Chronic inflamm

E39 1rad sas GRS

atory demyelinating polyneuropathy (CIDP)
=S relapse & remission Vs Ngas & (-vThej may hdwe no

)

= i ol(sab\\?b

. SR RN X Ve o) or they may|have
s

e muran oy WAG, sty e sme disaliiby

m;Sd"QS\"\OSeo\ as

3_9\50\ \3

W\ﬂopq‘h'ﬂs \S§‘ ?V‘Q S_S
. ) Cy"‘ W\ P "WgCPQ“‘N‘ES _\\5
T8 ae gty o p 385
M N oy Vama

r" —> | a C.l’hl (eseql»s w/ QCLA 0 i . - i

" What do Yoo 20? Sickic Poralysis andl I suspect Pol.bmgel-‘h‘s;
= We hawe }o MQY{YI the minis
-t s diqgnosed oy hkmg a

{fj O"’) l’lea“h (this is a ,Oub\-'c hea“h issue)
shec| sample and we lock @( He P““O Aﬂ

TOn MR maht
%:%e,l e:hmemfnir%? ¥ lm&r{aﬂ\. (considered ac one of the

v sioe . Guillian —Barre syndrome ®"e3=eies)

Incidence: 1-2/100000 ~tis a radfcu\opamf) G the nerve roels)

Acute inflammatory demyelinating polyneuropathy

| rcopla L , influenza A and B, coxsacki
virus. Combylobacter jejuni Siakat 95 Bimiral

Progressive motor weakness, ascending, involving more than one limb,
relative symmetry, mild sensory involvement, Pro

L gression of the weakness
max after 2 wk in 50% of the patient, 3 wk in 80% and 4 wk in the rest

Areflexia, autonomic dysfunction ‘-:hfa‘ﬂ °F preoyession may be lalgd 1o
' 0S(sS
l:; CSF: elevated protein WBC less than 10 l s

. W all pts w/ AFP, we have to recegniege
Nerve condyction abnormality fesprabory aud bulhal weakness ASAP:

Albumine Cﬂl’:agemg dissociahion

‘b.,}._;:; Voeridy Vul =M w0 GRS = ic_,{.)
?r?senls as Acvle  Flaced ?aralqsis (AFP) =Daicec OP Ache Flaaid ?oratas‘.s

&S J ‘ J.d <" — ransverse myelitis
Ehrl-ed " a kia;cd Hypolenia Weakness WU Ate Ank. poliomyeliks
of < {4 wee
C.e stacted within hours e GRS
b a max of ¢4 wks) — M_ﬂosi‘is

vé W Myasthenia gravis
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GBS, cont..
—> like GBS bt w/

* Miller-fisher syndrome f::; "‘Ci f\;fj o‘{:’;‘:ﬁ ’;';2 o
-Probably a variant of GBS

-Triad of ataxia, ophthalmoplegia and areflexia

-Brain stem encephalitis

* Management: ueniler and svpport

-Careful monitoring of the respiratory function and bulbar x
-Intravenous immunoglobulin

-Plasmaphoresis

Muscular dystrophies- Dystrophinopathies

* A number of clinical phenotypes result from mutations in the
dystrophin gene at Xp21: Duchenne/Becker muscular
dystrophy, X-linked cardiomyopathy and myalgia and cramps

* This leads in Duchenne/Becker to decreased muscle content of
the structural protein dystrophin: in DMD the dystrophin
content is 0-5% of normal, and in BMD the dystrophin content

is 5-20% of normal So in DMD the dyshophin prolein is
lower thant W BMD
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waakness

Clinical presentation
~> wdcld\m3 agil
The initial feature in most boys with DMD is a gait disturbance
Onset always before Sy, often before 3y

Toe walking and frequent falling

Often, Hx of delayed achieving of motor milestones, global
developmental delay is not uncommon

Intellectual impairment

2N e WP o iy | aplsls

Symmetric proximal weakness. Waddling gait, Gower sign is
present, increased lordiosis dole s The lower lmbs are

o than the
Calf muscle hypertrophy (el hjperknphg) aﬁiﬁm;ﬂs

r—>|r\dtcn¥es proximal ms. weakness

Gower sign

xAsk the chld o st down and extend their 16’35 C Ay Am s %)
or to sleep on their back and then ask wm/her 4o

Skand up unsopported.

—> yov will see that he will climb vp on his
lower limbs.

AR
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weart ms, N de 3400 sya 0

DMD..
\;3““ £ CKas 56
* Loss of independent ambulation by 13y (in BMD by 16y),

wheelchair 8-12 yold  *!is aprearessive clisorder
—= : . wWswally we do echo and SCfe@ﬁiﬂ%
* Cardiomyopathy, annual screening ... cvery 2 F@ belre theace of’\0

P anel 0 urs o e once ly.
* Scoliosis 1ol affer loyrs of g 3

* Respiratory: deterioration of vital capacity to less than 20% of

. . P b
normal to nocturnal hypoventilation — s° ey might need svppor
d”('."ﬁ sleep.

* Leading cause of death is cardio/respiratory complications.

Diagnosis

* CKis 10 times the upper limit of normal then declines about 20%
peryear Why 7 pecause we ‘e runninoy ook
* Gene mutation — s we can cliagnos.iz gene\»;cq\ﬁ oP musc les

* Muscle biopsy: little or no dystrophin staining

Management:
g' _s0nce Ck is high we can vuse LR ™ay  slow down the
-Prednisone progyession 5 but it doesn't siap ik

-Aim is to maintain function and prevent contraction; orthoses,
scoliosis surgery

-Psychological support /Secial and fioncial sopport as we
gr he child and the pqren{»s
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DMD ¢ \goge o
. Presentation similar
* slow Progression

* Life €Xpectancy s longer
* Biopsy: Patchy dystrophin staining

to DMD but variable severity/onset \

Other Muscular dystrophies:
-Limb girdle Muscular dystrophy
-Fauoscapulohumera| dystrophy

—_

— —

Congenital muscylar dystrophies

A group of conditions presenting at birth or early childhood
with hypotonia, weakness and contractions

static or only slight progression
* CKnormal or slightly elevated

Some are associated with disorders of myelin or neuronal
migration or congenital eye abnormalities (ege, muscle , brain disdase)

YA
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Congenital myopathies

* Hypotonia and motor delay

* Static or slowly progressive

* CK normal

 Muscle biopsy: myopathic without dystrophic changes
-Central core disease

-Minicore disease

-Nemalin rod myopathy

-Centronuclear myopathy

Myotonic dystrophy

* Multisystem disorder transmitted by autosomal dominant
inheritance with variable penetrance why ?

1 -Amplification or “trinucleotide-repeat”
-severity depends on length of expansion — the longer the more severe

Z-Anticipation: repeat length expand in next generation, so more
sever disease with earlier onset i the newer genermkon
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Myotonic dystrophy.. \\

Cataract, ptosis
Frontal baldness
Myopathic face

Polyhydramnios, reduced fetal movement

Hypotonia, nn. respiratory distress
Arthrogryposis

Myotonia (not at birth):delayed relaxation (prolonged contraction)
voluntary contractionlll — ez 5Bt de s e S gD oy eo
Learning difficulties o) Moy gzl =85 o oS

Endocrinopathies: insulin resistance, gonadal failure Csterliky)

Anticipation of the CTG-repeat expanion

Myotonic dystrophy

Repeats | Course

Symptoms
(N<30)
grandmother 150 mild cataract
mother 450 | moder| Myopathic face, dysarthria
ate
child 3000 sever nn. Resp.distress, m‘entz_al
retardation
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Diagnosis

* Clinical features
* Family history
* Molecular genetic study

Supported by clinical presentation

Auwloimrﬂur'le

Myasthenic syndromes Csenehc

* Disorders in neuromuscular transmission due to
autoantibodies or gen defect

* Weakness and fatigability on exercise

Relaled 1o exercise
and divmal variakon
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Myasthenia gravis (4s)

* Onset 1-17y

* Insidioys o sudden onset(with febrile illness)

. M:f(1:4)

: Weakness (Proximal)ang fatigability, with diyrna| variation :
PtOS|S' OphthalmO legia S when Yoy have tis tink qpouk m‘qul-lﬂmta

* Dysph \\Lg

. Ysp 3gia, dVSphoma,dyspnea (Respiralory and. bulboy ms. weakness)
Ant'bOd'es?O% acetylcholine receptor (AChR) antibodies positive

14% muscle specific kinase (Musk antibodies positive
* Thymoma 10% =y Sk 3

)
r\)qunu $o% L% a3 Vol ade J o
. ' ] @werency sef 2

Dx: AB,.neurophysmIogy, Tens al of pﬁridostegmine
Rx: anticholinest 1 herapy in g
azathloprine, IVIG, pl

dur.‘r\g the acole episode

\\

Transient neonatal m
Seen i the bobies of

Transplacental transfer of AChR antib
10-15% of myasthenic mothers

Hypotonia, weakness
days of birth

Yasthenia
molhers w/ Mg

odies

, bulber and resp. insufficiency within 4

C%dgsphqgiq / poor (e)ed.‘n q i respiro\iog distess
Dx: AB, response to cholinesterase inhibitors

-
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Congenital myasthenic syndrom

Genetic disorder, AR (Avkosomal Resesive)
) : .
Onset 0-24m (L‘e[?ae 2 urs 0[ aae u5u<.x\)‘\)) ‘..5:‘2(?‘:(’)‘“;":1&0(

Hypotonia, weakness, bulber, resp. weakness, weak cry,
feeding difficulties, recurrent chest infections, episodic apnea

Dx: family Hx, negative AB, response to anticholinesterases,
electrophysiology, molecular studies

e

Drugs that impair neuromuscular junction
transmission and may increase weakness

¥ Aminoglycosides. Tobramycin. Gentamycin. ...
* Fluoroquinolones. Ciprofloxacin. Norfloxacin. ...
* Tetracyclines. Clindamycin. ...

* Penicillins - considered safe, though anecdotes of ampicillin
causing resp depression.

Macrolides. Azithromycin. ...
Quinolones.
Ritonauvir.
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Malignant hyperthermia

yperthermia W \5 o5 ‘_AL’»:,\,._ SRRV
Presents as generalized muscle rigidity, tachycardia, tachypnea,

rhabdomyolysis, acidosis, hyperkalemia, myoglobinuria, raised CK and
hyperthermia( occurs late)

Triggers: inhalational anesthetics(isoflurane, desflurane..) , depolarizing
muscle relaxant(succinylcholine)

Associated with: d
dystrophy

Rx: ICU management of fluid balance and rhabdomyolysis and possible
renal involvement, Dantrolene — e antidote

Very important to warn patients with neuromuscular disorders of the

Increased risk of anesthetic reactions, so to inform anesthetists before SA
and appropriate anesthetic agents can be used B

Anasthesia

ystrophin deficient muscular dystrophies, myotonic

Thank you

Y¢
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