NEURC-MUSCULAR ELECTRICAL STUDY
OF DIABETES MELLITUS

Thesis Presented To

The Faculty of Medicine, Ain Shams University

In Partial Fulfilwment Of,

M.D. Netrology

By

vchamed Esam El-Gengaihy

3

196&

Central Library - Ain Shams University




ACKNOWLEDGEMENT

o - — " . 1 T

I would like to express my great appreciation and
gratitude to Professor Dr. Abbas H. Hassan, Professor of
Neuro-psychiatry, Ain Shawms University, who supervised
this thesis. His invaluable advice, his supervision of
the research in all its stages, his revision of all the
details and discussion of all the results, have made the

thesis possible.

The invaluable help and fruitful advice kindly
given to me by Dr. M. Moustapha, Assistent Professor of
Neuro-~psychiatry, can never be estimated, and I feel

greatly indebted to him.

My thanks end appreciation also go to Dr. M.u.
Fadli, Lecturer of Neuropsychiatry, who offered me
cordially mucik: of his knowledge and experience, in

Electromyograpny and nerve stimulat ion.

I feel indebted also to Dr. M. Alshevtrawy, Head
of Hygeine and statistic Department, sansoura, Faculty
of Medicine, for nis kind help and advice 1n the statist-

ical part of the work.

Central Library - Ain Shams University



m
/‘- -
.
ST

::L% 1 :éf %
-— = [ i
,f:EE = 5::_'::

L ‘\ |

Central Library - Ain Shams University



T wish to offer my tnanks also to br. M. Talaa®
Kotp, Lecturer of General Medicine, Cairo University, for

his help and advice.

And last but not least I would like to express my
gratitude to all members of the E.i.G. unit, Neuro-psychiat-
ric section, Ain Shams University, «nd to all who contributed

and helped me in this work.

Central Library - Ain Shams University



CHAPTER ONE t-

IntrOdUCtiOH ® P C P O S B E W PO N LIPS SN

Biochemical aspect ...... Ctecsesaasersaenens

Clinical aspect esseceeon csesecscssasnessaee

Pathogenesis of Diabetic neuropabhy.eeceeceas

Histopathological aSpect cuveeveceessenccescs

Histopathology of diabetic nerve.cessses
Histopathology of dilabetic musScClese.saca.

Blectrophysiological aspect seeececesseeccns

BElectromyography seececseecssscsnscocnces
Conduction veloCity seecsessccessesonsas
Propagation of impulSGeeessscrsecscscconns

Electrical transmission at myoneural jun-

Ction-.-l'ooﬂl‘.oonatolo..oon.oo't..~o.0

CHAPTER TWO:

(Figures included)

Material and method ceeeecsasssccnccscssasnes

Slectromyographic investigationiseesesesecns

COl’ldUCtiOﬂ Velocj_ty 8 9 0 0 B e P8 500 0B 0 DS 0P

Interpretation and resultsS cceeacssccsscesns

Action potential parameteliscscssceccccas
Conduction veloCityeoeeoooesocaococesonas
Analysis of compound action potential...
ixcitability of the nerveS...ceececcccas
Agsidual delaYeseesseecsevscssccasassccse

CHAPTER THRER ¢

DiSCUSSLOIl eeveveecossssossessssssoseassanssescs

BLleCTrOmMyCELADNY sesseerasssssrsnsoscossansss

Conduction veloClty seecesecssrsecscccssnocsas

Aralvsis of compound actlon pothentlal..esseo
y L 1

Hervo eXCLltablonN ssescssssssesssccsossosssacscs

Residual LatencCy veesesssesvsrcssssecssssccace

Summary and con

A}

. 1 o A
LU L uLl S 6 B8 C 4 W e E e TE N T CES SN

}\{Efel‘ences e s 800 ¢ 08 0808 S 0GR ESSLEessnc e e bb

TABIES

Central Library - Ain Shams University

31
31
33
36

28
4%
46

47
48

51
51
63
75
80
85
90
95



mown for thousande oi years, yet 1ts nabture sludec
the most intense inaguiry. Indeed, 1t is rathor Sur-
prising how very little is known aboug the dynanlcs

58 e
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of this most important metabolic disea

T

It is quite true that much has bsen learned aboub

its eharacteristics since man first cbserved ant's in-

ordinate attraction for the urine of diabetics, and

gsince he discovered its sweet taste.

problens still evade .an's grasp.

Ancient sgyptliens recognized diabetes wellitus
since 3500 ysars. Lt was wentioncd in Papyrus obers
285 avnouvmal increase in the volume oi urine.

Lretaeus a Roman Physician (30 4.0. = 60 4.D)
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The genious observations of the Arablan Physician
Avicenna continued to master and direct the medical
science for few centuries, It 1s surprising that up to
the 17th century, nothing was mentloned in the medical
literacure of surope about the presence of sugar in
urire until pancreatic origin of diabetes was deccribad

in 1889 by llering and Minkowski .

A% regards muscis and nerve 1nveola,Jobloll it

souls be ressonable ii more attention was oald In TTy-

)

- g e vy R SO e . o - P B s e 3 J N T S e
ing to understarnd Tho olactrical sevents 1n realalliolr TO

structural changes, and we feel tnat Lhore Lust be &

on structural,
or cherical avents, or electrophysiological chauwges

Fowoards attamsling at integrabting all three.
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nearormuscular {iabetg8, in order o wiscuss

the problem of diabebtic neuropathy Trom all 1ts angles.

tletbabolisn or dlabetic muscles

The important role of insulin on wuscle metavolism
is now beyond doubt. Depancreatized animals, and
Gdiabetic patients wmay suffer frow derangement of thelr
sotor function. On Ths other hand nmuscleg might continue
to Tunction apparently well, yst by more accurabte rsecent
slectromyograrhic investi ations nuscular changes could

e detected.

The efirect of insulin on the muscle netabolism

hag boen studied experimentally. There is _arked ilmpalr-
sent ol siucose uptake in periused disbetlc muscle,

) i h e N T I'e P | . - PR, - - [ .
(fandle 1964), (llayesr 1965), On the other hand glucose

sobake 1 onon disbetic isolated muscle 1s lacrsascd
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o 1964, (Fouchy 1960

Che muscle mombranc,
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desceribed then as transverse

tubules, the lumens ol which are coatinuous with The

extracellular space. Insulin acts on this transverse

tubular sysbtem, stretching the sarcolemma, and expand-—

the

a4 poslitilve incluence on O? consumption of joripheral

pathways by which water, glucose, amino-acids enter

Metabolism of nerve in diabetes:

The metabolism of nerve is greatly affected by

absence of insulin. It was found bthat insulin b

norves (Hodler 1952). At the sanme tlme insulin aadoed

in phywiolo.,lcal amounts to normal nerves enlainces

.

clucosc uptake, incrcases production of U7 0, from

1

T4

3§ he

lobeliled glucose ¢, (Ficld 1966).

DiabetTlic nerves o Lo oto
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which cxerts a harmful osmotic erlleoy,
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Although Aviccenna aboub 4L,.D. 1000 zave a suftficiont
lescription of neuromuscular disorders of diabstes, 1%t
was only on 19%6, when Jordanm gave & thorough account of

the clinical description of these disordsrioe.

eurological disordsrs however

ant and practical theoretical facet

Ihiey may be the Ilnlvlal clinical waniicestations, wud wiy

45 concomibant and lategrai feature of

: . - . L aean
cabtler than a complication, (Blleaboerz 1953,

Jordan 1936, scparates diabetics nouropatly iato
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of incividual suthors. Greenbaum 1964 fools that the
rencrsl division of diabotic nouropathy into scparabe
clinical syndro s, hus ao satisfactory busls. Dutlonts
could be described where clinical rfeatures rescobled
Garland's casces with motor weakness only, but in whon
severs sensory loss was prescent. All grades ol syummetry
of motor wcakness were seen, as well as transition frow

.

the asymmnctrical to symmetrical wealkncess. Certain

=4

catures, could not have been separated satisfactorily

-

ho matter which division was madee. These included pro-
Qominant localigation of the neuropathy in the lower
limbs, occurrcncs of sSgnsory loss, tendon argflexia,

and sanifestation of autonomlc nerve danage.

The incidence oi aiabutic asuropathy varies
according to the criteria of its diagnosis. When the
objuctive as well as subjoctive evidence of amcuropathy
ars scarched for, the incidence will be guite low. On

deinsy e T e A= dm s ety e ey -~ : I
Chae convrary wWinsno Uhe Syuptons alon. «are tagken 48 sSul--

3

ficl.nt indication of ncaropatiyy, Th Zr- vioaey Iucroaocd

-1, 3 ooy e B
GO Ll CunoSite CAUICLUCS .

Sroinitial syaptom ol disvetic polyncsuropathy is
pain., It 1o proedosinently nocturnal and 4lsappoears

tovards aorning. Poaracsthesla and hynoralsesis are also
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ataxmia, and Loss ol wioratioh Solisce

R

e lowor owtromi sice ars first affected Aistally
(Hofirman 1964), «anove Ghe T00T, polyncuropachy 1s
ascending aad Lonrossive, (Holt 1962), the carly sus—

copbibility of the oot night be due to its dlstance

¢rom the heat, the length of its neuronss, and insuf-
ficient collateral circulation. Impotence , and nocturnal
diarrhea are widely regarded as autonomic nerve

involvement in diabetes, and accordingly have been

1isted as neuropathic maniicstations.

Thoere is varisbility in the degrese Of saugcular

weakness in diabetic cases, £rom the Al shtest to a

sevaerity sulllcient bto prevent ordinary acvivitles,
(Greenbaumn 1964 ). IMuscular weakness 1o prominent

S Y TR e o ey oy A P B ~ JRR TN - N
5 wilith untreated diabeltes. L10Se ol

~tosis often co.nlain particularly of
crofoune wealiness, and lassitude. Yusculay weallie 58,

vileh omay prooress o nevere reneralized paralysls,

Sor b os usvelops auring recovery Lrod diabetlc colde

Local lzed muscularnr we ake RS and atooniy oA

degres ccour more frequently when one nerve 1s
severly damaged. Yn the other hand primary muscular

¢ ig rare except in areas of ischeamia due to
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1960), (Isaacs 1960), (Locke ant Lawrence 166%), Lindei
1963 described 18 caces of diabstic amyotrophy detected
in about 1800 diubetics observed for Z-5 years. usclea
biopsies were examined by some of the previous authors

without any characteristic microscoplc changesS.

Bilateral symmetrical absence o. ankle Jerks
are the most reliable objective criterion in the

diagnosis of diabetic neuropathy, (Sllenbers 1961).

\

The nean durabtion of ankle jerk in diabetilc patients
was found to be longar than in conbrols (Berdwood

1964), (Hunton 1966).

Again it wouldl be difficult clinically o
satisty fully the rsjuirements ol inaividual aubhors,
in overy case of ilibetic nosuropathy. On The Other
Laad patients preseating with (drferent modes ol

oy we loft ot the

Lone, considering all che clinleal manllestat i
neuropathy to be potentially chronice 1n natura,

(ircenbaum 1964).
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Lestations in order to draw & conclusion about patho-

Zenesis.

Vascular hypothesis:

Researchs in recent yesrs have proved that vascular
changes caused by diabetes mellitus represent a specific
disease which aiffects cheifly arterioles, capillaries,
and venules. Changes of this kind have heen known Lor
some biwme in the vessels of the revina and kidney, as
diabetic retinopathy and diabotlc glon@rulosclerosis

respectivelys,

The walls ol the omall Aiabebtlc vessels are

tiickened ond by electron mlcr0oCOpy, widening of
Daseuant prane appedarse Ihage are found

o . o . ‘ SN
a5 bhe ooe Lioe Lo The vasa nelVOoLud, (Mazerbarg L9059,
(Goluenbery 1959), (Pedersen 1962), and in au-cle

| . 3 e Vo0 -1 [y YT e 4 [ 9% ST )
arteriolss, (Goldenborg 1959), (hagen ause 19061,

(Pedersen 1962), (Zacks 1962) .

Yendlowitz 1953, Janada 1964, diftverentiated

e

2 [ T T B Y . ~ IO JRRP N B R 13 .
petweenl « tgjkv o of wvasculalr changes, thaau called dla-

totie angiopathy which 1s a specific vascular dlsease,
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spal nerves 1S due L0 arteriosclaerosis and

lineur calcification oL tie arteries Lil drabetes. The

nhy othesis of ischeamia second

as a2 couse or diabetlc neuropathy has becn stressed DYy
many authors such as Needles 1943, Rroch 1947, iartin
1953, rfagerberyg 1956, 57, 59, 6l. The ischaewnlc hypo-

i

thesis is supported DY increased incildence oL neuro-

lopical disability at 50 years age when arberiosclerosis

lao is frequent, This has baen recently &

Lediern and DBebin 1965 who consldeved the
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