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PREFACE

In 1938, dunng my work at the Qutpatients’ Department n the
Orthopedic Hospital, Copenhagen, I came across my furst patient with
y In the foll g years ded 1n tracing a number of other
persons presentmg the same symptom Duning my period as assistant 1n
the Neurological Department of the Kommunehospital, Copenhagen, its
Chief Physicran I\ H Krabbe, M D., suggested that I contnued my
of wnh y which had not received any
1 h t i S medical 1 I am grateful to
Dr Krabbe for his encouragement, his amable assistance and keen 1ns
terest m my work
“The heredobiological investigations were carried out in The Untvers
sity Institute for Human Genetics, Copenhagen I here recerved valuable
help, and for this I am indebted to 1ts chief, Professor Tage Kemp, M D,
whose guidance and shmulatmg support has been a great help
The el were made for me m the
Department of Physlcal Medicine, 1n the Kommunehospital, Copenhagen,
and 1n the Institute of Neurophystology, Unwversity of Copenhagen. T
thank the heads of the two departments, Chief Physician Svend Clems
mesen, MD, and Director Fritz Buchthal, M.D, for their personal
assistance, and Dr. Buchthal for hus help in the preparation of the chapter
on Electromyography
I would also offer my thanks to Professor Harald Okkels, M.D,
University Institute of Medical Anatomy, and to Harald Gormsen, M D ,
University Institute of Forensic Medicane, Copenhagen, who assisted
me m the histological examrations
Eye exammnations, and especially by st lamp, were carned out m
vanous Copenhagen hospital wards as well as by a number of oculists
throughout the country I thank the chiefs and staffs of the departments
as well as the oculists for their ready assistance I should extend my
special thanks to Viggo A Jensen, M D, and to B Lavaetz, M.D
Several of my patients have been admitted to hospital wards where
examinations for my special purpose were made. It 15 my pleasant task
to thank the chiefs of the vanous wards and departments for thesr kind
admission to case records and for their helpful assistance




nks ¢o the gen Pracyyy,, Ve troyy,
0se thae haye ray tteng,, to ney, Datie;
fechon deajt With Sp 1 t b Made

Chie, Py ician gy, " Jessen, MD, Thay, . Gud)y,

tun, M and of Chye, hymcxan oz, “rup, M Whop,

M also g, bteq for his g iStan, the pre, 3Tation of h sectyo,

n Mengyg C] es,

{y Patienyg nd ¢ relatyy, kmd, undersfandmg
and oy, ng — a1 W] o Underg, Specia] examinahons,
and will reme, 1 Bratifyd,

Inanc;,p ad fowards the Tesent v Or) 8fanteq Y the
Glu[dal Fung and 2 rl Peter:en Fy d, ang I h here to
€Xpresg my bligat d Tatity e

Aarhyg in ApnI, 1948,



CONTENTS

CHAPTER 1
Introduction
Biography of Dr Thomsen
Symbols of the Genealogical Tables

CHAPTER 11
Myotoma
A Clincal Investigations
Aktive Myotoma
Mechanical Myotonta
The Idiomuscular Reaction
Electrical Myotonia
B Myotoma m Goats
C Electromyography
D Treatment of Myotonia
Quinine

CHAPTER T1il
Thomsens Disease (Myotonia congenita)
A History
B Symptomatology
1 Myotonsa
2 Muscle Hypertrophy
3 Types of Physique
4 Nonsmuscular Symptoms
C Socal Conditions
D Occurrence and Frequency of the Disease
1 Sex
2 Age of Manfestation
E Heredity
1 Own Investigations
2 Analysis of the Pedigrees
3 Result of Heredity Investigation
F Case Reports (Thomsens Discase)

Page
u

14



Paramya.‘oma . . . 4
Survey of Casu:suc chom . .. 75
HAPTER \4

Wyotonss “Aequisiy, g
C APTER v
My, de, Musel, Vper, rophy and Alyafanald Funcl:onal Dz.r/urlvance 8
Debxé-Sem latgnc's Syndr, m, 81
Hotfmy gy Synd, £
Sump, - %
Cayse of Muscular Changes m Myxederna -9
CHAPTER vir

Drsteopty, fyotonics %
Hisge, 0
B g promatology 5%
I Myor, n1a %
2 Musey, Dystmphy 99
Cxeatme and Crmmme Metabohsm 107
4 Re[lcves angd Sensiby, ty 109
00-Musculyy Dyser, Phaes T
C;taract m Dysfmph Myommca 12
ther Eye Symptoms s ophy, Myoromca 119
Dystrophy, of docrne ds 121
Onads Mal, 121
Gonads ___ 8 Femafe, 125
Yroid Glap, 129
Pancreas 133
'Prarenay Glangy 135
Tathyroid Glang, 139
Pmuhry Glang 140
Alopec,, 147
50motor, D tarbances .48
Cardlac Ch, 150
Skeleta anges Is3

Hentay Ch, 85 in ang Socray Condmons of Pancnls with p, st
bhy, yo, 154

(o} Genttxcs .
Geo, ucal D:smbunon ystrophu Myotomc . l6¢
Distrrpyy, Tding o S 161
8¢ ang 400 OF Life of Patieny 166
Age of Manyfesgyy, - ler
ity - 169
- 17

et in Famllu.‘s with Dyslhmphu Myotomca

Monahfy m lnhncy and Chtldbcod

Heredyy,, n Dystr Tyotonsc, . ..
ationg - 73



Analyss of the Pedigres .
Statistica) Genealogca Caleulatign
ngressmn

an-nal Degcneranon

Results of Heredsty lnvesngzuons

CHAPTER v
Drsgnosss ang Differentyay Diagnoss
Myotonu

Troph;e Condition Of Muscley

atarace
Dysfun:uen of Endo:nne Glands
Alopecy,
asomotor Dnsturbances

Cardiae Changes
Skeleta] Changes

CHAPTER IX
Theeap),
Socia} Sccumy Ad

CHAPTER X
Eugenrcs

CHAPTER Xt
Summary

CHA PTER p
Case Histories

Resumg (Danishy

Bibh, 0graphsy

Page

176
17
181
182

183
Iss
157
191
19t
192
192
193
193

194
196

o7

1ss






CHAPTER I

INTRODUCTION

In 187 Myotong was descnbcd S a speaifyc Symptopm, by Asmy
Julug Thomas Thomscn, a physman, who humsels suffered from myo
tonia,

Myamma 1s localizeq to the Striated musculatyre. It manyfessg tself
by 2 Protraction of 5 Strong Contractioy, and 5 2cCompan;oq by char,
m th

yoton;a 1s the ommop, SYmptom of the diseases which are beng
treated ,, the Present Daper- Thomscn's dxscase, paramyo(oma, and
a,

omsen s disease 1S a Purely Muscyj,, Syndrome with myoton,,

o uscular
Paramyotoma 15 almogt denticy| with homsen's diseage, The myo.
tonic p €Nomen, are, however, especially Pronoupceq after Teductiop m

Dystrophla Myotonsc,, on the other hang, 1S firgt and foremogs
characrenzed by dystrophxes, Partly Muscylye and Partly non-muscular.
while the Myotona, Benerally, o of secondary 'MPortan e

Number of non-heredmry €ases haye been reporteq under 4,
desngn:mon of Mmyoton;, acquisygy Dunng later Years, however. doubgs

18
¢ majorty, of reports huthersy Publisheq on these diseages are of
2 Casupste Rature, ang Outside the textbool there 4, N0 works
“ith alf o a o\e-menhoned diseases There{ore, a sa!xs(actory com.

©)

°me authors still refer g the diseases with Myoton;, here dnscusscd as
tare of OCCurrence, bug there 55 80 doyby that 4, uri] ophthalmulogxst,
Vogs, 15 TIght whe, he Vhites abouyg dystmphxa MYotonsey- -,
IS acquainteq With ghyg isease, one heeps on lmdmg NeW cageq,» There
s a Striking Nerease 4y the Aumber of Patrents alongsxde the
IRterest 1 an, Nowledge of the diseases, As ap €Xample Y serve ghe
fact that before 1933 there were only three Danggpy feports of Patiengs
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2 to give a clinical description of the pat.hologwal pictures of Thoms
sen’s disease, paramy , and d y a with a pars
ticularly detailed descnptmn of the nonsmuscular dystrophies;
to mvestigate the influence of these diseases on the social conditions
of the patients, with a special view to the importance of the mental
changes to the socral detemoration in cases of dystrophia myotonica;
4 to discuss the f of the term myot acquiv
sita,
5 to give a description of a special syndrome—classified as a spectal
form of Thomsen's disease—with myxedema, muscular hypertrophy,
and functional disturbances of the muscles, resembling myotonta;
to investigate the heredity of Thomsen's chsease and dystrophia
myotonica i five and 1n twenty-one famihes, respectively,
to discuss the results of these mnvestigations with the object of ascers
taming whether Thomsen’s disease (including paramyotonia) 1s
d I with d pt a, or whether these groups of
diseases can be charactenwed as bemng well defined and genetically
different

“

o

~

BIOGRAFPHY OF DR THOMSEN

Asmus Julus Thomas Thomsen was born on July 19th, 1815, at
Brunsholm Manor on the Angel Peninsula, South Slesvig, which was
then Damsh terntory

Dr Thomsen's father was Jensemius Thomsen, the owner of the
manor His mother, Henriette Nicoline von Barner, was a daughter of
Tugendreich Juhus von Barner, Damsh major and customs superintends
ent, Kmght of the Order of the Dannebrog

Thomsen studied at the Danish umversities of Kiel and Copenhagen
and graduated from Kiel In 1839 he defended hus doctorate thesis. entits
fed De dipsomania In the same year he set up as a practitioner, and 1n
1853 he became medical officer 1n Kappel, near the town of Slesvig

Dunng his eather life Dr. Thomsen wrote, apart from his thess,
several minor repotts on vanous infections, on abortives, and on disease
and health conditions in Iceland and the Faroe Islands. Strangely enough,
he also pubhshed an atticle on cinchonium sulphuricum, which has later
been proved to be an effective drug against myotoma,

In 1864 Prussia conquered Slesvig from Denmark, and the 49:yearsold
Dr Thomsen thus became a German subject.

His reason for publishing, in 1876 at the age of 61, the treatise on
myotonta was the fact that the Prussian army medical officers refused
to accept a cerhificate of the disease 1n one of hus sons. The title of the



with Thoms 'S diseas, aj Idystmphxa Yotonje,, | COurse
of a fay, be I Succeeded in fj g twenty,, Patients with Tp, 3
Sen’s diseyg one hundy, one with 4, trophiy Otonjc,
th mong h from 1886 s the only thoroug clinica] work op
Omsen's dyg, se, Pa My oton; has been treateq M casujsee Teports
only, byt troph;, Myotonyc, as climcally been de, authorg
Of severa] 8reater » of whom must p, entio, Steiners (1909 \
13 nfield {19, Ues from 1931, p 8 Tecent Years
Ravin d OWorkers publisheq a se Mmore d clinicay
mvtstzgahuns on dystwp i, Yotonyca, but aterial off, by ¢ e
Authorg \g alw. ¥s found to be omparaﬂvely 1
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his grang ne, s Nissen 1923, gy id n Question of
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ere be made nder’s 1t from 1933, edity fdystroph:a
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e e, .
among the 8reater worl on heredxty, attention Must he called ¢ oeters
treatise o myotoms 1 Siles;a (1935), e found Patients with Thop,
sen’s disease and dystmp 1a Myotonc, mixed iy 4 € Same families, and

id not, there{ore, consider 20y genetic dtf[erence between € two dis.
©o

1 togve, clinicat and physiopafholngic descnptiun of myotonia i,
2 discusston of the cayse 20d treat ey of thyg Symptom;



CHAPTER 1T

MYOTONIA

Myotoma 1s the ch 1stic symp of the hereditary d
Thomsen's disease, paramyotoma, and dystrophia myotonica It 1s a
peculiar functional disturbance of the striated musculature, characterized
by an abnormally protraction of the muscle contraction accompanied by
charactenstic electrical phenomena n the musculature whereby the res
laxation does not, as 15 normal, take a fraction of a second, but many
seconds, during which the contraction subsides gradually (Fig 1)

By way of mtreduction to a chnical and heredobiological description
of these dlseases the present chapter 1s devoted to a chmcal and physios

pathol of my as well as of 1ts treatment

A CLINICAL INVESTIGATIONS

Earliest Mamfestation

Myotoma 15 the symptom which most frequently becomes manifest
but there 1s a defimte difference 1n the ages at which the myotonia
Thomsen's disease (including paramyotoma) on the one hand, and
dystrophia myotomca on the other, mamfests atself,

In Thomsen's disease and paramyotoma, myotonia 1s often cons
gemtal, as the symptom may be shown to be present in newsborn mfants
It here manifests 1tself 1n the form of suchling difficulties, Graefe's sign,
and protracted contraction of the orbiculans ocult when washing the face
with cold water [Thomsen (1876), Frus (1891), Nissen (1923), and
Kieht (1939)] As a rule, however, myotonia 1n these diseases manifests
stself in early childhood, and the first symptoms are often observed when
the child is to begin walking In some cases myotonia does not become
evident until school age, but rarely after puberty.

1 have not in my own matenal found myotonia manifested 1n infants,
and none of the parents have observed myotonia in the children until
they began to walk, Most frequently the myot fested

2 atself m
early childhood: at the age of three to four years.
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treatise was: “Tonische Krampfe in willkurlich beweghichen Muskeln in
Folge ererbter psychischer Disposition (Ataxia muscularis)”.*)

Dr. Thomsen is described as a good physician and an amiable, modest
man with marked gifts as a lyrist. He translated a number of Danish
poems into German and was himself author of a number of lyric poems

and songs [Ebstein (1929)]
After a long Ife 1n medicine Dr, Thomsen died at Kappel on Februs
ary 3rd, 1896. He was marrted and had five sons and one daughter.

SYMBOLS OF THE GENEALOGICAL TABLES
0 Normal male
¢ Normal female
O Enzygotic male twins
F70 Binovular twins
{ Normal siblings, 1 e brothers and sisters
& Normal persons of unknown sex
2 Male died m childhood
«  Miscarnage or stllbuth of unknown sex
Insane or mentally defiient male

Male with cataract

Male presumably suffering from Thomsen's disease or dystrophia myotonica
Male with suspected Thomsen's disease or dystcophta myotonica

Male with Thomsen's disease or dystrophta myotonica

#) * Tonic cramp conditions m voluntarily movable muscles, caused by mherited psy
chical disposition (Atavia musculans)™
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of men while conscripted have been punished because of myotonia, which
e. g. made them unable to raise their hand to salute or free their finger
from the tngger of their rifles In the present age of automatic weapons
this mught have disastrous consequences, [Peters (1879), Rieder (1884),
Andersson (1904), Pesme (1911), Michaud (1915), and Severin (1916)].
Angell (1891) had a patient with Thomsen's disease, who was forced
nto military service, and binally shot himself because of his great suf«
ferings

(1) Locahzation

Myotonia 1s comparatively rarely present in the factal muscles, and,
as a rule, only 1n cases of Thomsen's disease and paramyotonia It is
most matked 1n the orbicularis oculi after having firmly closed the eyes
the patient finds 1t difficult to open them agamn Thus particular symptom
may often be provoked by a cold washing of the face and 1s described
as charactenstic of paramyotoma In this disease 1t may be caused by
a blast of cold air In the ocular muscles, heavier myotonia may be found
to hamper the mobility of the eyes, and, as already mentioned, Graefe's
sign may be a myotonic symptom

The mastication muscles are very often found to be the seat of myo«
tonia, also 1 dystrophia myotonica After biting hard, the patient finds
1t difficult to open s mouth, and mastication proceeds only slowly. The
tongue 1s a frequent seat of myotoma, whereby speech and swallowing
may be disturbed Some of my patients also found that the throat muss
cles kept the food back for a time, before 1t passed to the esophagus

The respiratory muscles i their ordinary movements are not hampered
by myotonia, but may be mn deep breathing and coughing One of my
patients, who suffered from emphysema, at times experienced asthmatic
respiratory troubles as a q e of the my The my
was especially evident to the eye 1n the abdominal musculature

Active myotonia of the upper extremtties 15 almost constantly present
1 the finger flexors, after a strong clenching of the hand, the fingers wall
remain 1n a bent position for several seconds befare they can be straighte
ened slowly In attempts at straightening their fingers the patients fres
quently make athetord movements of arms and hands. In more serious
cases with active myotonia also 1n the finger extensors, all movements
of the fingers are hampered, and the fingers are moved as 1n dough. Acs
tive myotonia 1n the muscles of the upper arm and shoulder appears only
1n severe cases of Thomsen's disease

Active myotoma in the lower exttemities 1s present espectally in
Thomsen's disease and 1s comparatively rare 1n dystrophia myotonica
Because of myotonia in the flexors and extensors of the knee, the patients
have difficulty in walking when they have been siting on a chair for
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In dystrophia myotonica, myotonia is often the first symptom, but
according to the literature on the subject the symptom does not, geners
ally, appear until an adult age — twenty to forty years. Up to now the
earliest mamifestation has been found by Maas & Paterson (1943) in
a child of three years.

In my own matenal, the age of of dystrophia myot
averaged 19.7 years. The earliest manifestation of myotonia in this disease
I found in a boy aged two, who displayed mechanical myotonia. At the
age of four he also displayed active myotonia

Myotonia rematns a symptom for the rest of the patient's life, although
the degree of manifestation may vary. In dystrophia myotonica, the muss
cular dystrophy may render d ion of myot impossibl

3

a

Form of Manifestation.

Myotonia manifests itself regularly with symmetrical localization in
the striated musculature — m Thomsen’s disease and paramyotonia most
often spread almost universally, and in dystrophia myotonica most fres
quently locahized in certain muscle groups. Myotoma has never with
certainty been d ated in the les of the sphincter ani
or the sphincter urethrae membranaceae.

Myotonia following a voluntary muscle contraction is called active
myotonia, when following a contraction caused by mechanical or elecs
trical stumulation, 1t 15, respectively, termed mechanical or electrical myos
toma.

ACTIVE MYOTONIA

This symptom 1s descnibed by the patients as cramp or stiffness in
the muscles The word “myotonia” was unknown to Thomsen (1876),
who described 1t as “tonic cramp condition 1n vol ly movable muss
cles " The stiffness is most noticeable in hands and legs, and may hamper
their normal functioning Thus, the patients may find it difficult to let
go after a strong handsshake or to release their gnp on a tool; farmers
regularly complain of being unable to milk. Stiffness of the legs makes
walling slow and staggenng, and sometimes the patients are only able
to move their legs like rods, especially when going up stairs.

Frequently this peculiar stiffemng of movements in muscularly strong
persons has been regarded as simulation, and there is a number of re
ports teling of how army doctors were mistaken in this respect. The
first known mistake caused Dr. Thomsen (1876) to describe the disease
The military authonties refused to regard his certificate of the ailment
1n one of his sons, who had been called up for military service. A number
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of men while ted have been pumshed because of myatonia, whick
¢. g made them unable to rasse their hand to salute or free their finger
from the trigger of their niles. In the present age of automatic weapons
this might have disastrous consequences {Peters (1879}, Rieder (1884),
Andersson (1904), Pesme (1911}, dMichaud (1915}, and Severin (1916)].
Angell (1891) had a patient with Thomsen's disease, who was forced
into military service, and finally shot himself because of his great sufs
ferings.

(1) Locahzation

Myotoma 15 comparatively rarely present 1n the facial muscles, and,
as a rule, only mn cases of Thomsen's disease and paramyotoma, It is
most marked mn the orbicularis aculi. after having firmly closed the eyes
the pattent finds it difhicalt to open them again. This particular symptom
may often be provoked by a cold washing of the face and is described
as charactenshic of paramavotonta In this disease it may be caused by
a blast of cold arr In the ocular muscles, heavier myotonsa may be found
to hamper the mobility of the eyes, and, as already mentioned, Graefe's
sign may be a myotonic symptom

The mastication muscles are very often found to be the seat of myos
toma, also in dystrophsa myotonica After biting haed, the patient finds
1t diffscult to open his mouth, and mastication proceeds only slowly. The
tongue is a frequent seat of myotonia, whereby speech and swallowsng
may be disturbed. Some of mv patients also found that the throat muse
cles hept the food back for a time, before 1t passed into the esophagus.

The resparatory muscles i ther ordinary movements are not hampered
by myotonta, but may be i deep breathing and coughing. One of my
patients, who suffered from emphysema, at times experienced asthmatic
respiratory troubles as a q of the my The my
was espeaially evident to the eye m the abdominal musculature.

Active myotonta of the upper extremutres 1s almost constantly present
m the hinger flexors, after a strong clenching of the hand, the fingers will
remain m a bent position for several seconds before they can be straights
ened slowly In attempts at straighteming their fingers the patients fres
quently make athetosd movements of arms and hands. In more senous
cases with active myotonia also 1 the finger extensors, all movements
of the fingers are hampered, and the fingers are moved as 1 dough. Are
tve myotoma n the muscles of the upper arm and shoulder appears only
m severe cases of Thomsen's disease

Active myotoma in the lower extremities is present especially in
Thomsen's disease and 1s comparatively rate m dystrophia myotonica
Because of myotoma in the flevors and extensors of the hnee, the patients
have difficulty in wallang when they have been sitting on a chair for
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some time, In severe cases they move thewr legs hke rods, and in milder
cases they move as if walking 1n water.

(2) Consistency ete. of Myotonic Muscles.

When completely relaxed the consistency of the muscles is as
normal muscles. In extremely severe cases of Thomsen's disease the
patients may have difficulty in relaxing, and in such cases the muscles
will practically always be more or less tensed.

The passive ts are not h d except in the abover
mentioned severe cases of Thomsen's disease. Any increase of tone in
the ordwnary sense 1s not found.

During the retarded contraction the patient may notice a certain
tenston m the muscles. Pains are never felt.

(3) Relation of Myofoma to Exertion

Myotonsc patients may often play the piano without difficulty, but
they will expenence a protracted contraction of attempting to wring a
clath Active my 15 ily ditioned by a certain, not too
feeble, exertion dunng muscular confraction, a phenomenon, whick Leys
den (1874) has described s a patient, presenting unquestionable myo-
tomc symptoms The effort necessary 15, as a rule, less in cases of severe
myotonda, and in the most severe cases it is so shght that almost any
movement may cause active myotonsa

The duration of the protracted contraction, and thus the degree of
active myotonta, 15 ta a certain extent proportional to the force employed,
but an excess force beyond a certan Hmit will involve no further pro

traction of contraction.

(4) Gradual Disappeatance of Myotora through Repetition of Moves
menfs.

A repetiion of the muscle contraction with the necessary force ims
mediately upon completion of the delayed contraction will, as a rule,
cause another protracted contrachion. But ths time 1t 13 of shorter duras
twon, and this ¢ more and more evident as the movements are repeated,
and the muscle contrachions will eventually subside with what appears
to be normal speed. The number of muscle contractions necessary to
elummate the active myotorta can in practice be used as a measure of
the degree of myotonia m the muscles in question,

As a mule, fingers can be moved freely after seven to ten firm dens
chwags of the hand, and free walking 1s possible after about ten steps,
but it may take more to work off active myotonia, Aduit patients gradus
et in the habit of keeping the muscles in constant movement, thereby

i
Fer he penod of relaxation down.

keeping 1
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J Thomson’s patient, a 1x year old child, hit the nail on the head when compar
its own myotome symptoms with the way in which a tram starts “1t wall go all
harder, when 1t gets started, yust like me ™

Dr Thomsen descnbed his own myotonia i childhood 1n these terms “Once
machine had got gong, I was just as achive as any other boy of my age,”” and two
my pahents of the Thomsen family, with comparatively severe diffuse myotoma -
wellcdeveloped muscles 1n their younger days were trapeze acrobats in a circus Bef
cvery performance they had to stand behind the curtan and make encrgetic moveme
1n order ta “work up steam™ Then 1t was possible for them to run mnto the arena 2
do actobatics on rngs and the trapese

In the most severe cases of Thomsen's disease the patients canr
completely work off active myotonia, but 1n milder cases, on the cc
trary, 1t 15 necessaty for the muscles to have rested for ten to ffte
minutes before being examined for active myotoma.

Ravin {1939) has demonstrated how a protracted, strong tetanic cc
traction 15 of the same effect as repeated contractions, Some of my seve
cases of Thomsen's disease could, by a forceful contraction of the |
muscles for one and a half to two minutes, completely eliminate ¢
active myotoma, thus enabling themselves to walk freely from the ve
fist step Following contractions of shorter duration a more or le
retarded telaxation rematwns

(5) Influence of Temperature on Active Myotonia

The influence of heat on active myotonia was observed by Thoms
(1876), who found 1t easier to move in hot than 1n cold temperatur
Yealland (1923) has described a pattent who felt no active myotoma
fong as he stayed in India

The inffuence of cold 15 even more evident, and especially humid co
may aggravate active myotoma Some of my patients with milder degre
of myotoma only noticed their active myoton:a after being subjected
cald The influence of cold on active myotonta is particularly pronounc
i the soscalled paramyotonta

Some authors have found active myotoma 1n their patients unaffect
by cold [Kumagar (1913)] In several of my own patients with Tho
sen’s disease I made the same observation, and 1n others [ have, [
Strumpell (1881}, noticed that cold as well as heat aggravate the conditio

Ergographic tests made by P. Jensen (1903) resvealed that the co
traction and protraction phases were shorter when heating was effect
as 1s the case in porhilothermal antmals Nytm (1926) and Ravin (193
found active myotoma to be of longer duration 1n higher temperature
but the d force of the 1s still greater, with the res:
that the protraction of contraction appears to be shorter after subjecti
to heating The weakening of the muscles m cold is particularly none
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able in paramyotonia, where the muscles may remain paretic for a Tonger
period after cooling.

In one of my patients with a severe case of Thomsen's disease 1
cooled one hand and forearm 1n water of 7 to 8 degrees Centigrade. After
ten minutes the patient was able to work off the active myotonia by onty
two clenchings of the hand as compared with a previous eight. The myos
ton1a 1 the other hand was unchanged. Controls on the other hand gave
similar results.

Ravin {1939} muvestigated whether changes in active myotonia on
cooling might be linked with the blood circulation. Using a blood press
sure cuff he produced venous congestion and ischemia of the forearm
and hand, but without any change i the active myotonia,

(6) Influence of other Factors on Active Myofonia.
Physical fahgue, as well as hunger, aggravates active myotonia.
The mfluence of psyducal factors was observed by Thomsen (1876).
My p especially d that vexa and fear aggravated actwe

myotonia

As a result of sudden fnght, or after a sudden movement of seif;pm.
tection, e g. when the patent happ to stumble, the active my
in severe cases of Thomsen’s disease may set 1n at once in all muscles
with the result that the patient remains as ngid as if petrified for about
a minute, and falls without being able to prevent himself.

Ballet & Marie (1883) and Klein (1939) reported that sexual abstine
ency had an aggravating effect on active myotonia, but I have not from
my patients been able to collect information confirming this point.

The aggravating influence of menstruation on active myotonia has
been described by Lord (1900) and Stattmiller (1923), and I observed
the same effect on two of my patients wath severe degrees of Thomsen’s
disease. In one of these the active myotonia further grew worse towards
the end of a period of pregnancy, as had also been described by Gars
diner (1901), Stattmuller (1923), and Berkmann (1935).

(7) Variation n dActive Myotonta with Growing Age.

Thomsen (1876) wrote of hus own myotonia that 1t was
worst m childhood and caused him less trouble as the years passed. He
did, however, m a certain degree ascribe this observation to the fact
that he dually learnt to ¢ t the actve my by keeping
s muscles m constant function.

Kiehl (1939) found the active myotoma to be worst in puberty — an
observation § have made 1n several of my female patients with Thomsen's

1

dicease.
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There 21¢ several reports of JmprovitE myoton'\a with incr ceasing 2FE*
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(8 The 0 paradoxtc? Myotoma

Th designats covers Y mn observed when active myo
foma RCTE e Best petii® of mover nt and only afte! the
seco 4 folb Wing Hons egins ecreast 1939)
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after 3 few tractions
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Fig 1
Frgogram from pattent with severe Thomsen’s disease
Upper figure Protracted conttactian Duration of voluntary (nnervation appears from second June from bottom

s fibive Serwts of sontrachons 1n same paticat Second and fhurd contractions are, supposedly wesk o0
Secount of myolonta in antagonists At suth contraction fhe protractions have dissppeated

MECHANICAL MYOTONIA

A percusston hammer stroke on a normal muscle will produce 2 rapid
contracnon of a bundle of muscular fibres, with a subsequent rapid
subsiding In lean patients a turrowsshaped, rapidly disappearing cons
cavity can be observed on the surface of the muscle

In some, especially n lean, persons it may not infrequently be obr
served that on the percussioned spat a small swelling appears, indepens
dent of the rapid contraction of the muscle bundle The swelling remains
for several seconds, at tumes for half a runute, and 15 hard, but not tendes.
The area of the swelling corresponds to that of the percussor and
stretches across a number of muscle bundles. This reaction upon mes
chamcal stmulation 15 termed the idiomuscular reaction

In muscles of pattents with myotonic symptoms it can be observed
that the contraction of the percussioned muscle bundle remains for several
seconds after the shmulation This reaction is called mechanical myotonia.
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Mechanteal Myotonia with clearly visible furrow

1,

In Thomsen's disease the graphy of ical my ia often
corresponds to that of active my In dystrophia my ica it 15
more localized, but not always i the same musclcs as the active myos
tonta. Active myotonia of the forearm is often most pronounced in the
finger flexors and the mechanical myotoma in the finger extensors.
Mechanical myotonia may n certain cases be demonstrated before the
active myotonta becomes manifest. In other cases the mechanical myos
tomta may be evident even after the active myotonia cannot be demans
strated because of dystrophy of the mus:les

Repeated percussions give d ical myotont ¥ ,
and after two or three p 1t cannot, g ily, be demonstrated
until after a period of rest.

Biitger & Schellong (1923) found that the mechamical myotomc
period was profonged dunng subjection to cold, but with strong cooling

Nylin (1926) observed that the muscles grew paretic and were without

mechanical myotonia.
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1n the examinations of famihies, 1 {have as 2 matter of routine exam‘\n:d

the patients for m echamcal myotenta, , local ahized as W€V ntioned. 1n one €as¢

1 found, at the farst examnations mechal m:a\ ‘but not € ctive myotoma,

yater the patient also p:esemed active myotond 2 Obse ervations t0 the con*
have ™

3
Finally, must be mtm\oncd that mechant scal shmu\atwn of the
muscle nerves only produces 2 bnef contraction without ™ echanical

ELECT RICAL MYOTONh\

Y_\ecmca\ ma 1s alsO ceferred to 28 Erb's Sign: 2 was de
senbed 1n par \ 5 detal ™ s classic monogxaph on Thomsens dise
ease M 1

Erb found the ® nerve sntabihty to be rmal, whereas the muscle
sentability was mcrease Single smulations seemed o produce normal
rapid contractions and relaxations: but P Jensen (1903) thought 1t Likely
that this contractio? mght be somewhat pmtrac(cd, as he was able to
Jemonstraté by thyt mical stymulations ~7 our per second = 3 und of
accumulatio? o contraction: aever four n normal persons:

normal effect, 2 galvame current ghrough th® muscle Pro oduced a tomie
Suggish contractio™ slowly subsiding after cutting © off the current

This sluggsh tonic contraction s ter rmed ga\\'ano\on us Erb dis+
covered that 1t ™Y be act ompamed Y undulant movements 1% the

T n

elling (1912) found the voltage 0 obea determiming factor

as to the duration of the electncal myotonta. which decreased 1 3 senes
4 mght farl

berg (1938) found that electnieal myotoma did not appear a(ter a longer
penod of shmulation with tetanis® enous faradic current — 3% n the case

ton
Cooling had ih: same cifect a5 10 AChVE myotonta {P Jenscn (1903
and Nyl (192
Aw number © ( cpons tell of m\:shgah ons of decmc:\ myotoma as
directed bY Erb, and Maas (\ 37) was © the opinton that Erb's SIER
was deasve doubtful case

nly 0 very few cases © of h sp\u\rtd p:mmts have 1 made examn
ations for de:mc.\\ myotomd 1n the rest the cases 1 have confine!
myself to o exami! anations for ME! cham:a\ myo t oma. When Joubt 1 have.
s far as POS® sible, arrange ed for electromy ogmp\“:a\ exammnations:
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Fig 3
Electromyogram from patent with mynm:u 3 concentric needie electrodes in biceps
trachs muscle Tunc mtervals 10 madbisecands (Buchthal & Clemmeser)
Urrer bgure Y luntany soteachon wih stang werfering sieessl sty oty duscornnaston of wser
jering actreity wich fower gradustiy decreaiing ampUte,

Lower fgure Fvarenit soeivind scoviy Taded e sy SHer 10 Fikemiee Soptiscns
aftersachivity was somewhat smalter than during the voluntary snnerve
atton, and 1t decreased gradually The intensified electrical aftersactivaty,
demonstrated by DennysBrown & Newn dunng the myotomc phase,
was not observed

Like a number of p Buckthal & Cl did
not find any dx([ercncc between the electncal achvity and aftereactivity
n patients with dystrophia myotonica as compared with patients with
Thomsen's disease

In a number of patients with my i ble to d
climeally 1n \he muscles of the Tower exmmﬂus\ 1hey found restsachivity
and el 1 actiaty corresponding to the mech n1e reaction

This observation implees that the (unctmml d»sturh.\nces may be traced
electeaphysiologcally more widely spread than can be demonstrated
chimically
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containing some of the results of these investigations and a discussion
as ta the lfocalization of the cause of myotania.

For leadmgoff were apphed dlesel: d d to an amphfier
with a fime constant exceeding 1/25 sec For the registration was used an electrostatic
osc;l!ogragh with a natural period of 3000 cycles per sec. and 2 loudespeaker, The
i w carned out i fy from three places, and the three
registrations were made parallel on a strip of photographic paper. In centain cases the
mavement was also registered through a speciat device.

As a special feature of myotonia — to an extent almost reaching
pathognomy — were found a spontaneous restsactivity in the form of
intermuttent “showers” of electncal potential osaillations lasting a few
seconds. In certain cases the frequency was rapid, but decreasing, wheres
as in other cases it was slower, but increasing. These showers were heard
as characteristic sounds in the Joudsspeaker, like the growling of a dog.
Besides these showers there were a number of single potential oscils
lations, sounding like cracks in the loudsspeaker with intervals of from
one half to one third of a second.

As it was possible to d. this ch g spont reste
activity through one single electrode without simultaneous demonstration
through the other two, the conclusion must be that the activity originates
from small sections of the muscle, as the electrodes are generally placed
at distances of 2 few centimetres.

As 1n the goat muscle preparations (Brown & Harvey), the muscle
irritability was strongly increased; thus, a light touch of the needle
electrode was sufficient to produce a lively electrical activity lasting for
several seconds Percussion of the muscle near the electrodes might

produce electuical activity corresp 1

ding to the h ¥
reaction. Upan the percussion followed a series of single oscillations,
which had an extremely rapid imtial frequency of 100 to 150 per second
(shower). It quickly slowed down, however, to 20 to 10 per secand, and
the oscillations stopped after some seconds. The reaction was local, as
the other electrodes registered only restsactivity or rest,

Dunng voluntary muscle contraction Buchthal & Clemmesen were
further able to register strong, electrical activity with interference as in
normal muscles, but, as distinct from these, 1t was impossible to produce
anything but electncal activity with interference, even at the shghtest
possible contractions, As 15 known, single potentials may frequently be
reg d at shght of normal muscles. Such demonstration
was impossible 1 myotonic muscles.

During the prol d following vol y innervation
they were able ta register a2 continuous electrical activity with interference
lasting for several seconds, but no abservation was made of the interval
reported by DennysBrown & Nevin The amphtude of the electrscal




MYOTONIA 33

however, demonstrated that the mechanical myotonic reaction was stil
present although the mmpulses to the muscles were cut off by lumbar or
conduction anesthesia, and Brown & Harvey (1939) stated that mechan,
ical myotonic reaction and the accompanying electrical activity could be
demonstrated in denervated, myotonic goat muscles Denny-Brown &
Nevin (1941) and Buchthal & Clemmesen (1941} made the same de.
monstrations after conduction anesthes:a on patients with myotonia

By intrasartenal injection of potasstum chloride in a denervated,
curarized myotonic goat muscle, Brown & Harvey (1939) could produce
a tonic contraction with electrical activity, and this electrical activity was
of a nature and duration to indicate that it might have the same ongin
as the electrical activity dumng voluntary innervation.

These observations exclude the possibility that myotonia is due to
reflex impulses from the central nervous system Its ongin must be locals
1zed distally to the penipheral motor neuron, and there 1s much to indicate
that the impulses have the same ongm as duning normal, voluntary s
nervation

Buchthal & Lindhard (1939) expenmenting with hzard muscles were
able to affect the motor endsplate direct After curanzation they were
no longer able to affect the endsplate with acetylcheline, but well with
potassium chloride, and this latter affection was the cause of a long cons
traction duced by rep g impulses with el 1 activity

The conclusion of these expeniments indicates that the motor end.
plate consists of two functianally different sections- a nervous part,
which 1s paralysed by curanizing with normal doses, and a muscular part,
which, after curanization, 1s able to emit normal impulses Brown & Harr
vey's experiments on curanzed, denervated myotontc goat muscles with
intrasartenal ijections of potassium chlonde would lead to the conclusion
that the reg pulses in the my muscle ori from the
muscular part of the motor endrplate

The motor endplate 1s more sensitive to novocaine and quinine than
the muscle fibres (Buchthal). The d of myotonta foll
the admimistration of novocame and quimine may, therefore, also support
the view that the repeating impulses of myotoma enginate from the mus«
cular part of the motor endsplate In the myatonic muscles the endsplate
tust be abnormally sensitive, as 1t reacts on the voluntary nerve impulse
ar on electrical and mechamcal stimulation by emission of a senes of
action potentials, and not, as 1n normal muscles by emission of a single
action potential

Buchthal, Honcke & Knappeis have personally communicated to this
writer their results of some expenments, not yet published, which form
part of an investigation nto the mechanical qualities of muscles They
have examined 1solated, small fascicult from myotonie goat muscles, and
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Buchthal & Clemmesen found that the myotonia after mechanical
stimulation and voluntary innervation disappeared if the proprioceptors
were paralysed by 1njections into the muscles of one half per cent solution
of novocamne. The voluntary muscle contraction and 1ts electrcal achivity
were unaffected by these injections, The same observations could be
made by substituting quinine hydrochloride solution (1:30) for novos
caine

After blockade of the mnervation of the arm by plexus anesthesia,
as directed by Kulenkampff, the muscles grew paralytic, but it was stll
possible to produce myotonic reaction, 1ts electrical activity being somes
what stronger than before the blockade. After local novocaine njections
into the paralytic muscles the mechanical myotonic reaction as well as
its electrical aftersactivity disappeared.

Mention may here be made of the fact that paravertebral novocaine
wjections on the sympathetic trunk was of no effect on the myotonia.

When conduchion anesthesta was applied to the ulnar nerve at the
elbow and to the median nerve near the wrist with paresis of the small
muscles of the hand, there was still present a strong myotonia after
voluntary innervation of the finger flexors, and the electrical activity was
unchanged. Blockade of the racial nerve with paresis of the finger exs
tensors produced no change in the myotonia of the finger flexors.

Examinations of normal persons revealed that a hampering of the
finger extension produces a strong contraction with electrical activity m
the flexors of the forearm, and in the myotonic patients the electrical
aftersactivity 1n the flexors was much stronger with higher amphtude if
the patient made forceful attempts to extend the fingers. Thus, there
seems to be a normal fixation contraction 1n these muscle groups when
the antagonists contract strongly.

Duiscussion

Gregor & Schilder (1913) and several other previous authors were
of the opinton that the prolonged contraction was of a similar nature as
m voluntary innervation and onginated from the central nervous system
through reflexes from the proprioceptors of the muscles.

With increasing quantities of novocane 1n the muscle substance (one
half per cent soluttons), Buchthal & Cl (1941) were able to
block, first, the mechanical myotonic reaction, and, later, the myotonia
after voluntary mnervation Following this treatment, which also blocks
the proprioceptors, the voluntary contraction was unchanged, and at a
first glance this might support the view that myotonia is caused by res

flexes through the proprioceptive nerves. .
Grund (1919), Schaffer (1921), and Kennedy & Wolf (1937) had,
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Atropine is of no defintte effect on myotonia Wess & Kennedy (1924) adminue
stered considerable doses of atropine to a patient with general myotonia. Subjectively
there was a certan degree of improvement, but at the same time 50 many inconveniens
ces that the treatment had to be abandoned Keschner & Finesihver (1925) and Bremer
& Mage (1929) were unable to demonstrate thus effect, and Kolb (1938) found no
effect as regards goat myotonia Nor could Ravin (1940) by the intravenous injection
of 10 mg state any effect on the myotoma

Adrenalin scems 10 reduce the myotome hampenng of movements Rawn (1940)
found that intravenous adrenalin mjechions reduced the protraction of the contractions
and accentuated the quimine effect The effect was localized peripherally. This effect
had not previously been demonstrated, but Ravin admtted that it might be due to an
increase of steength 1n the extensors [Gruber (1922)]. Mikamo & Hisayosht (1929) and
Kennedy & Wolf (1937) stated that, chmically, adrenalin aggravated myotonsa, and
Lindsley & Curnen (1936) found that the electric aftereactivity had a longet duration
and was of greater amplitude after the use of adrenalin The myotomic goats were
restless followmg the use of adrenalm and the ensuing deercase of stffness was only
10 be expected {Clark, Luton & Cutler (1939)] Thus, without doubt, the adoumstration
of adrenalin has in reality a worsening effect, but, possibly as a result of a simultaneous
increase of force in the cxtensors, there may be demonstrated an apparent reduction
of the myetonic condition

Ephedrine — according to Kennedy & Wolf (1337) — has an effect sumilar to that
of adrenalin Ravin (1939) found no cffect, but Comroe (1915) reported defimte impros
vement i a patient with heavy myotoma after 25 cg given by mouth

Expeniments with benzedrine treatment were made by Buchstern (1935) on a patient
with dystrophia myotonica The patient felt better, generally, but no further refetence
1s made to the myotonia Ravin {1939) found no effect of benzednne on myotonia.

Procarpine 1n wtravenous doses of 7.5 mg were used by Monrad:Arohn (1930)
with good effect on myotoma, but neither Lindsley & Curnen (1936), Kolb (1938),
nor Ravin {1840) were able to confirm the pomt

Prostigtne has an aggravating effect on myotonua, and, further, it
antagonizes the effect of quinine [Russel & Stedman (1936), Kennedy
& Wolf (1937 & 1938), and Kolb, Harvey & Whitehill (1938)]

Acetylcholine by intrasartenial injection produces a protracted cone
traction 1n myotonic but not n normal muscles [Lanari (1936)]. This
fact was confirmed by Brown & Harvey {1939), experimenting with
goat muscle preparations in which they found electnic activity corress
ponding to the duration of the ion. Sub i were
of no effect on myotonic muscles [Kolb, Harvey & Whitehtll (1938)
and Ravin (1940)]

Attempts at obtaining beneficial results have been made with other
drugs — but without success strychnine, veratnine, physostigmne sals
cylate, hyoscine, and caffeine [Rawn (1939)]

Nor has with vanous h
marked effect

Pr shown any

Thytordin treatment resulted in no improvement of myotonta [P Jense
; n (1903),
Brock & Kay (1921), Reschnee & Emesiver (1925}, 20d Waring, Ravin & \(X'aﬂlr
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thereby found no deviations 1n the duration of the development of the
tension or other mechanical qualities as compared with the muscles of
other mammals These results pomt to the fact that myotonia is localized
outside the contractile substance 1tself, and in connexion with the above:
stated inations and invest they support the theory of the
localization of the cause of myotonia to the motor end-plate.

It has never been possible for me to di Denny-Brown &
Newn's afterssp. 1n pat not ¢ ting the myotonia by strong
contraction in the antagonists.

It is my opwmion that these aftersspasms are fixatton contractions,
produced by the active contraction in the antagonists, and that they are
only a normal reaction.

D. TREATMENT OF MYOTONIA

Erb's (1886) experiences with regard to treatment of myotonia were
depressing. Treatments with electricity, massage, baths, and drugs had
hitherto proved without effect. Only 1n Iighter cases it seemed as if gym«
nastics had a reducing effect on the hampering of movements.

Gymnastics were further recommended by several authors from Erb's
time- Bernhard (1885), Bechtereff (1897), Wersiloff (1897), Nikonoff
(1897), Braun (1902), and Goldenberg (1914)

One of my own patients — a severe case of Thomsen's disease —
had found out that gy tics could ¢ t hus my ia, and he
had therefore made up his own system, according to which he thoroughly
exercised all hus muscles every morning.

There is a connexion between the effect of gymnastics and the gradual
isappearance of myotoma by rep of ts. Once the myos
tonia has been reduced to a degree which allows the patient to move
comparatively freely, he finds 1t easier to keep the myotoma away by
constant activity.

Alcohol has a reducing effect on myotonic hampering of movements.
Danillo (1886) was the first who described this effect which is a common
experience among patients with myotonia. One of my extremely severe
cases of Thomsen’s disease enjoyed considerably greater freedom of
m t following the 1 of alecohol. After 2 dinner with wine
he could even go so far as to dance without restraint. .

A considerable number of drugs have been brought into use against
myotonta With the literature on this subject as a basis 1 shall briefly
mention the results of these experiments of treatment

1
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thereby found no deviations in the duration of the development of the
tension or other mechanical qualities as compared with the muscles of
other mammals These results point to the fact that myotonia is locahized
outside the contractile substance itself, and in connexion with the aboves
stated inati and 1nvest they support the theory of the
localization of the cause of myotonia to the motor endsplate.

It has never been possible for me to d trate Denny-Brown &
Newvn's aftersspasms in pati not ing the myotonia by strong
contraction in the antagonists.

It is my opmion that these aftersspasms are fixation contractions,
produced by the active contraction in the antagonists, and that they are
only a normal reaction.

D. TREATMENT OF MYOTONIA

Erb’s (1886) experiences with regard to treatment of myotonia were
depressing. Treatments with electricity, massage, baths, and drugs had
hitherto proved without effect. Only 1n lighter cases it seemed as if gym«
nastics had a reducing effect on the hampering of movements.

Gymnastics were further recommended by several authors from Erb’s
time: Bernhard (1885), Bechtereff (1897), Wersiloff (1897), Nikonoff
(1897), Braun (1902), and Goldenberg (1914).

One of my own patients — a severe case of Thomsen’s disease —
had found out that gy tics could ¢ ct his my ia, and he
had therefore made up his own system, according to which he thoroughly
exerased all lus muscles every morning

There is a connexion between the effect of gymnastics and the gradual
disappearance of myotoma by repetition of movements. Once the myos
tona has been reduced to a degree which allows the patient to move
comparatively freely, he finds 1t easter to keep the myotonia away by
constant activity.

Alcohol has a reducing effect on myotonic hampering of movements
Danillo (1886) was the first who described this effect which is a common
experience among patients with myotonia One of my extremely severe
cases of Thomsen's disease enjoyed considerably greater freedom of
m t following the 1 of alcohol After a dinner with wine
he could even go so far as to dance without restramt.

A constderable number of drugs have been brought mnto use against
myotonta. With the literature on this subject as a basis T shall briefly
mention the results of these experiments of treatment.




MYOTONIA 35

Atropine 15 of no defimte effect on myotonia. Weiss & Kennedy (1924) adminmis
stered considerable doses of atropine 10 2 patient with general myotonia. Subjectively
there was a certam degree of improvement, but at the same time s0 many inconvensens
ces that the treatment had to be abandoned Keschner & Finesiiver (1925) and Bremer
& Mage (1929) were unable to demonstrate this effect, and Kolb {1938) found no
effect as regards goat myotonia Nor could Ravin (1340) by the intravenous injection
of 10 mg state any effect on the myotoma

Adrenalin seems to reduce the myotonic hampering of movements Ravin (1940}
found that intravenous adrenalin ingections reduced the protraction of the contractions
and accentuated the quinme effect The effect was Jocalized penpherally This effect
had not previously been demonstrated, but Ravin admutted that it might be due to an
imcrease of strength in the extensors [Gruber (1922)] Mikamo & Hisayosht (1929) and
Rennedy & Wolf (1937) stated that, clmcally, adrenahn aggravated myotonia, and
Lindsley & Curnen (1936) found that the electnic afteraactivity had a longer duration
and was of greater amplitude after the use of adrenalin The myotomic goats were
restless following the use of adrenalin, and the ensuing decrease of suffness was only
to be expected [Clack, Luton & Cuffer (1939)] Thus, without doubt, the admmnsstration
of adrenalin has 1n reality 2 worsening effect, but, possibly as a result of a simultancous
increase of force in the extensors, there may be demonstrated an apparent reduction
of the myotonic condition

Ephednine — according to Kennedy & Wolf (1937) — has an effect similae to that
of adrenalin Ravin (1939) found no effcct, but Comroe (1935} reported defimte smpros
vement w 2 patent with heavy myotoma after 25 ¢g gwven by mouth

Expenments with benzedemne treatment were made by Buchstemn (1938) on a patient
with dystrophia myotonica The patient felt better, generally, but no further reference
15 made to the myotonia Raven (1939) found no effect of benzedrine on myotonta.

Pilocarpine mn inteavenous doses of 7.5 mg were used by Monrad-Krohn (1930)
with good effect on myotoma, but nether Lindsley & Curnen (1936), Kolb (193%),
not Ravin (1940), were able to confirm the powt

Prostignmne has an aggravating effect on myotonia, and, further, 1t
antagomizes the effect of quinine [Russel & Stedman (1936), Kennedy
& Wolf (1937 & 1938), and Kolb, Harvey & Whitehill (1938)].

Acetylcholine by intrasartenal injection produces a protracted cone
traction 1n myotonic but not in normal muscles {Lanart (1936)]. This
fact was confirmed by Brown & Harvey (1939), expenmenting with
goat muscle preparations i which they found electric achvny corress
ponding to the duration of the contracti
of no effect on myotonic muscles [Kolb, Harvey & Whitehill (1938)
and Ravin (1940)].

Attempts at obtaining beneficial results have been made with other
drugs — but without success: strychnine, veratrine, physostigmine salic
cylate, hyoscine, and caffane {Ravin (1939)].

Nor has treatment with various hormone preparations shown any
marked effect

Thyroidin treatment resulted 1n no improvement of myotomia

P
Brock & Ay (19211, Kesehner & Fonestocr. (1925). andspmne (b, Jensen (190%),

ring, Ravin & Walier
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CHAPTER Il

THOMSEN'S DISEASE

{Myotoma congenita).

A HISTORY

When, 1 1876, Dr. Thomsen published his treatise on myotonia, he
was sixtysone years old His manuscript had been ready for several
years before he found a cause to make 1t generally known

The title of Thomsen's work “Tonische Krampfe in willkirlich bes
weghchen Muskeln infolge von ererbter psychischer Disposition (Atavia
musculans) ™ 1s, as far as the first part 15 concerned, due to a suggestion
from Professor Bartels, of Kiel, whereas the words in the parenthesis
(Ataxia musculans) was Thomsen's own designation for the pecular,
hentable functional disturbance 1n the muscles

In Thomsen's opimon, Bell had 1n 1832 desenbed a similar functional
disturbance 1n a patient who exp d a hampenng of
upon psychic impressions. This description 15, however, too vague for
a recognition of the disease as myotonia

On the other hand, 1t 1s not Lkely that Thomsen knew Leyden's
book, “Klimk der Rickenmarhskrankheiten” from 1874, which contains
an excellent description of a similar functional muscle disturbance as
m Thomsen’s cases Leyden observed a strange, familial muscular ngs
ity 10 a man of twentyseight with athletic muscles. A certain exertion
of strength was necessary to produce the ngpdity, which diminished upon
repetition of the movements Leyden did not, however, notice that he
had before hun a speaific syndrome

Thomsen found that the disease was hentable, as 1n his own famly
1t could be traced back to 1742 In certain cases 1t further seemed to be
congemtal, as he had also ascertaned the symptom in several nfants
The functional disturbance was locahzed to all the voluntanly movable
muscles, and Thomsen thought that the cause must be sought in the
central nervous system (C N S) and, most likely, m the brain atself.
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CHAPTER 11

THOMSEN'S DISEASE
(Myotoma congenita)

A HISTORY

When, 1n 1876, Dr. Thomsen published his treatise on myotonia, he
was sixtysone years old. His manuscript had been ready for several
years before he found a cause to make 1t generally known

The title of Thomsen's work+ “Tonische Krampfe 1n willkutlich bes
weglichen Muskeln infolge von ererbter psychischer Disposition (Atavia
musculans)” 15, as far as the furst part 1s concerned, due to a suggestion
from Professor Bartels, of Kiel, whereas the words in the parenthesis
(Ataxia musculanis) was Thomsen's own designation for the peculiar,
hentable functional disturbance in the muscles

In Thomsen's opinion, Bell had 1n 1832 descnbed a similar functional
disturbance 1n a patient who expenenced a hampenng of movements
upon psychic impressions This description 1s, however, too vague for
a recogmtion of the discase as myotonia.

On the other hand, 1t 1s not likely that Thomsen knew Leyden's
book, “Khimk der Ruckenmarkshrankheiten” from 1874, which contams
an excellent descuption of a simular functional muscle disturbance as
m Thomsen's cases Leyden observed a strange, familial muscular nge
1dity 1n a man of twentyseight with athletic muscles A certan exertion
of strength was necessary to produce the ngidity, which dimimshed upon
repetition of the movements Leyden did not, however, notice that he
had before lam a speafic syndrome

Thomsen found that the disease was hentable, as in his own famly
1t could be traced back to 1742. In certamn cases ut further seemed to be
congenital, as he had also ascertained the symptom in several 1nfants.

he fi 1d t was locakhized to all the vob ly movable
muscles, and Thomsen thought that the cause must be sought 1n the
central nervous system (C.N.S.) and, most hikely, 1n the bran sself.
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Several of the affected members of his family suffered from psychosis,
and so 1t was but a short step to connect the mental disorder with the
disturbances 1n the muscular function,

é(tet, and caused by, Thomsen's work now appeared a number of
casuistic reports, of which mention must be made of Strimpell's of
1881 and Westphal's of 1883, Striimpell termed the syndrome “myos
tona congemita”, and Westphal suggested the designation of “Thoms
sen’s disease”. Immediately these names caught on and were attached
to the syndrome by Wilhelm Erb (1886) in his classic monograph:
“Die Thomsen'sche Krankheit (Myotonia congenita)”. He here gave
an exhaustive chimcal descuption, supplemented by histological muscle
examinations — and this was the work that made Thomsen’s disease
known.

After Erb’s monograph no greater work appeared until Nissen's res
port 1n 1923 Nissen was a grand nephew of Thomsen’s, but did not hims
self suffer from the disease as was the case with several of his brothers
and sisters; he therefore knew the disease at the closest of guarters, Nis-
sen especally dealt with heredity and with the psychoses so strongly
stressed by Thomsen. He demonstrated that the psychoses were inde«
pendent of the lar d and hasized that many persons
with Thomsen’s disease were of high intelligence and had good pose
stions. His clincal description was, however, not quite sufficient, and,
in particular, he did not take enough interest in the difference between
dystrophia myotomca and Thomsen’s disease. Afaas & Paterson (1959)
thought that no significance could be attached to Nissen's clinical exs
aminations. and they advanced the theory that Thomsen's disease, paras

and dystroph y a are idenfical synd
Among the caswistic teports from the years after Thomsen's first
treatise, a couple of Damsh works must be mentioned. The first was
written m 1884 by Knud Pontopprdan, followed by A. Friis in 1891
Otherwise there 15 but one Damish report on Thomsen’s disease, written
by P. Levison (1923)

As the years passed there d descriptions of d with
myotorsa, which did not quite correspond to the recognized descriphion.
In 1886 FEulenburg descnbed a disease which in cold temperatures
presented a special disturbance in the muscular function which he called
paramyotonta. A spectal chapter will treat of this syndrome, but it would
appeat that 1t 15 only a variant of Thomsen's disease.

Dunng the end of the nmneteenth century several descriptions of
Thomsen's disease accompanted by muscular atrophy were pubhshed,
and in 1909 Batten & Gibb and Steinert described the nosology of
«dystrophic myotonia.” These reports were further elabarated by Curschs
mann (1912), and 1t has later become evident that this particular disease

my
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In the upper extremities, especially the deltoid and uppersarm muscles
were hypertrophic, and this was to a lesser degree the case in the muscles
of the forearms and hands.

Fig ¢4

eri's disease (Patient No 10 — Dr Thomsen's famly). Very constdsrable muscle
T e pertophy, and umversal, extrermely Severt mypions

1t was frequently found that hypertrophy of _the neck muscles resulted
in an enlarged girth of the neck. The sternocleidomastord muscles were
e le very strong, but 1 a few patients they were found to be hypers
:xso;!::: :o ar:mxllex degree as compaved with the rest of the neck muscles
(Fl%x:sta:fo:gunced in the head 1s the hypertrophy of the mastication

scles Hypertrophy i the facial muscles is, generally, less prominent,
g ¢ patient it was clearly observed (Fig. 6).
but on&ppatn”n (1939) advanced the theory that in reality Thome
‘m{s";‘i’::asc is sdentical with dystrophia . * 7 and they supported
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their view by the observation that the majority of reported cases with
Thomsen's disease were of young men whose muscles might become
dystrophic in Jater hfe.

Frg 5

Thomsen ¢ disease (Patient No 28) Photographs taken in 1922 and I3 During these

nmincteen years there has heen no development of muscle dystrophy Muscle hypers
trophy almost unchanged

In one of the writer's cases there 15 1n extstence a photograph of the
patient 1n 1922, and a companson with a photograph of 1943 reveals
that no defimte change of the development of the patient's muscles has
taken place 1n the terval (Fig 5) At any rate, no dystrophia was
found to be present In the older panents, of the Thomsen as well as
of the other four families 1nvestigated, the muscles were welledeveloped
and there were no signs of muscular dystrophy

It must be emphaznised that in the five famulies with Thomsen's disa
case examined by me, there was not a single case of muscular dystrophy,
and particularly not n patients with myotoma
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In the upper extremities, especially the deltold and uppersarm muscles
were hypertrophic, and this was to a lesser degree the case in the muscles
of the forearms and hands.

Fig 4
Thomsen's disease {Patient No 10 — Dr. Thomsen's family). Very considerable muscle
b , and umversal 1y severe myotonia

1t was frequently found that hypertrophy of the neck muscles resulted
n an enlarged girth of the neck. The sternocleidomastoid muscles were
as a rule very strong, but in a few patients they wese found ta be hypers
trophic to a smaller degree as compared with the rest of the neck muscles
(Fig. 5 and )

Mast pronounced in the head is the hypertraphy aof the mashcation
muscles. Hypertrophy 1n the factal muscles is, generally, less prominent,
but in one patient 1t was clearly observed (Fig. 6). .

Maas & Paterson (1939) advanced the theory that in reality Thome
sen's disease is identical with dystrophia myotonica, and they supported



THOMSEN'S DISEASE 47

their view by the observation that the majority of reported cases with
Thomsen’s disease were of young men whose muscles might become
dystrophic 1n later hfe

Fig 5
Thomsen's disease (Patient No 28) Photographs taken i 1922 and 1943 During these
Dineteen years there has been no development of muscle dystrophy Muscle hypers
trophy almost unchanged

In one of the wnter’s cases there 15 1n existence a photograph of the
patient 1n 1922, and a comparison with a photograph of 1943 reveals
that no defimte change of the development of the patient’s muscles has
taken place in the interval (Fig 5) At any rate, no dystrophia was
found to be present In the older patients, of the Thomsen as well as
of the other four families mvestigated, the muscles were well-developed
and there were no signs of muscular dystrophy

It must be emphazised that m the five families with Thomsen’s dis-
ease examined by me, there was not 2 single case of muscular dystrophy,
and particularly not mn patients with myotona
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In the upper extremities, especally the deltoid and uppersarm muscles
were hypertraphic, and this was to a Jesser degree the case in the muscles
of the forearms and hands.

Fg 4

. i
Thomsen's disease (Patient No 10 — Dr Thomsen's family). Very considerable muscl
hypertrophy, and universal, extremely severe myotonia

1t was frequently found that hypertraphy of the neck fnuscles resulvtec:
m an enlarged guth of the neck The sternocleidomastoid muscles \\er’
as a sule very strong, but in a few patients they were found to be hyP;"s
trophic to a smalfler degree as compared with the rest of the neck muscfe:

Fig. 5 and 6). .

( ilost pronZunced n the head is the hypertrophy of the masnf.;tc»::
muscles Hypertrophy in the facial muscles is, generally, less prominent,
but 1n one patient it was clearly observed (Fig. 6). . oy Thotms

Maas & Paterson (1939) advanced the theory that in reality o
sen's disease is identical with dystroph yotonica, and they suppo
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they were found to be normal, and the reflexes were without myotonic
afterseffect, The abdomnal reflexes, on the contrary, were often accoms
panted by myotonic protraction.

(3) Types of Physique.

A few authors have stressed that patients with Thomsen’s disease
are robust and of the pykmc type The intention of these statements has
been to classify the disease in contrast to dystrophia myotonica, where
most of the patients are slm and of the asthenic type.

The wrter’s matental does not allow of so categorical a statement, as
some of his patients with Thomsen’s disease were of shght build although
their muscles were strongly developed

(4) Non-muscular Sympfoms

Some of the patients with Thomsen’s disease were examined more
thoroughly, and the results of these examinations may be thus summed
up apart from the ab, d 1 p it is nat poss
sible to demonstrate any abnormalities in patients with Thomsen's diss
ease — a result which 1s tn complete accordance with what others have
written on the subject.

(a) Eyes,

The sight was normal 1n all patients, and at the exammations of the
famulies the writer found only one case with semle cataract — i an old
woman, who was otherwise well (paternal aunt of patient No. 30). Nor
has 1t been possible to trace any information of cataract in any of the
dead members of the famihes

Eight of my patients were subjected to slit lamp examination In four
of them there were found no lenticular opacities (Nos 27, 28, 30, and
34) These patients were from nineteen to fiftyssix years of age (average
age thirtyseight) In the remaining four (Nos 8, 10, 17, and 29) there
were few, small and uncharactenstic opaaties

One woman of thirtysfour bagd a slight starsshaped opacity i the postenor cortex
and a few white points i the centres of the lenses A male of twentysthree had a thin,
hlmy, posterior, capsular opacity with radial stronger streaks A male of nineteen had
a few small flat opacities 1n the cortex, mamly located peripherally, and a shight blux
of the posterior cortex A male of thirtysnine had a few scattered greyish gramns wathout
characterstic posiion or appearance

However, these lenticular opacities are too shght and uncharactenstic

to be idered as clearly patk 1 signs, and they do not resemble
those opacities found in most of the patients with dystrophia myotonica,

RN
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Fig 6
Thomsen's disease (Patient No 27) Hypertrophy of facial muscles

(a) Strength of Muscles.

The strength of the muscles might be expected to be proportional to
the volume of the muscles, but this was not the case.

In cases of severe my the strength was especially reduced in
the hirst movements, which were hampered by myotonia in the antags
onists Althaugh the movements became freer, the strength rarely exs
ceeded that of muscles of normal development; frequently the strength

did not reach that level

(b) Consistency and Tone of Muscles.

When completely relaxed the large muscles in patients with Thoms
sen’s disease are of normal consistency, but in cases of extremely severe
myotonia the muscles are most frequently felt to be more or less tense,
at the same time displaying increased consistency.

The same observations can be made by the usual tone test. Normally,
no ncrease of tone is found at passive movements of myotonic muscles,
but in more severe cases a moderate resistance may be caused aganst
the movements because of the myotonma.

{c) Reflexes.
Tendon reflexes in several of the examined cases were somewhat

weahened, espeaially m those with severe active myotonia Otherwise
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that the disease is discovered when they are called up for military sers
vice It1s my experience that myotonia in Thomsen's disease 1s, generally,
most severe in male patients where it 15 therefore more difficult to conceal,

Excluding the proposits, the relation between male and female patients
1n the written material mentioned 1s 158 to 139, or 53 per cent men +2.9
per cent.

In Thomsen's family the relation (including this wnter's patients),
after deduction of 1 proposita, 1s 30 to 33, or 47 per cent men +63 per
cent In the other families there are 8 men and 3 women, 4 of the men
are propositt, and so the relation 1s 4 to 3. As will be observed, the res
Iation between the figures of the two sexes is very near 1 to 1.

(2) Age of Manifestation,

Of the 152 propositi 1n the table the great majonty had felt the furst
symptoms already i eatly childhood Only 17 stated that the disease
had set in after the age of twelve, and 5 of these after the age of twenty.

In 22 of my 29 hving patients, Thomsen's disease became manifest
1n early childhood and 1n some of them already at the age of one year.
In the others 1t became mamfest between the ages of ten and twenty.

In the majonty of cases the myotonic symptoms set m 1 early childs
hood, and 1t must be reckoned that the statements on the part of the
patients as to the manmifestation of the disease are comparatively exact,
In Thomsen’s disease the patients are mentally normal persons, and more
credence must be given to their information than to that of patients with
dystrophia myotonica

The ages of the proposit in Table 1 go from two and a half to sixty.
eight years, but the great majority consists of young men between twenty
and twentysfive It must therefore be reckoned that possibly some of
them may have had inapient dystrophia myotonica

In the writer’s lrmited materal of 29 hiving patients the average age
1s 26 4 years. 6 of the 19 patients in Thomsen's family were under fifteen,
the others being adults.
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It must be noticed as an extraordinary feature that none of my twentys
nine living patients need public relief, nor did any of the deceased receive
such aid. The young man, previously mentioned, with very severe myos
tonia, might need some assistance, but he has not yet applied for it. One
of the other patients receives grants towards the quinine freatment and
thereby manages to support himself, his wife and one child.

Investigations of the families reveal no social deterioration resulting
from Thomsen’s disease. In one branch of Thomsen's family without
Thomsen's disease, social deterioration has been observed during the life
of one healthy family father.

The miserable soctal conditions characteristic of patients with dystros
phia myotonica were not found among the families with Thomsen’s diss
ease investigated in Denmark by the present writer.

D. OCCURRENCE AND FREQUENCY OF THE DISEASE

Thomsen’s disease has been descmibed in most European countries
and in the U.S. A, It is, moreover, known in Japan [(Kumagai (1913)
and Mikamo & Hisayoshi (1930)], but appears otherwise not to have
been reported among coloured peoples.

Thomsen’s disease must be considered as comparatively rare. Since
1909 the diag “dystroph y a” has been by far the most
frequent in reports of d with my , and it is ble that bes
fore 1909 some of the cases reported as Thomsen’s disease have, in res
ality, been dystrophia myotonica.

1 have critically examined the comprehenstve casuistic material avails
able i order to ensure, as far as possible, that only clear reports of cases
with Thomsen's disease have been included, The material has been cols
lected in Table 1 with special view to the question of heredity; it coms
prises 265 men and 114 women, besides 16 persons of unspecified sex,
totalling 395 patients. This figure does not include the 43 cases from
Thomsen's famly, descibed by Nissen (1923), nor my 32 cases Were
they included the total would be 470 patients (Boeters' uncertain cases
are not included) There are in all 157 propesiti, including my 5.

(1) Sex.

Hitherto Thomsen's disease has been found in 303 men and 151
woren. Of the 157 propositi, 145 are men and 12 women, Almost all the
propositi are males, and thus is, no doubt, due to the fact that men to a
higher degree than women are hampered in their work by myotonia, and
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Table 1.

Suck Famdy Members

Author £ " £ _E ‘E
A °
g & &
E 22 i mf wom i
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Baﬂtt & Marie 1883 m 20 ¢¢ — —_
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Pon(cppxdan K 1884 (1} m, 17 e c — 1~
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Eb, W 1886 m 21 16 — — .
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m
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Suck Famxlv Memsbers

g
2 =
Asthor £ RN 25 2
Byt 5 °
£ < <2 » i ™ t wum o
ones, W A 1915 [ R R
Michaws 1918 m 23 ec
Lortat, ga:ob 6 Sezary, A 1916 m 22 e el ] 1
Scharpt 1946 mo3 eg e e~ e
Sevenn 1916 = 21 17, b
Taylor 1936 m 2t 10
Thamsan, 1916 N —
Toomv;, B m 4 14 3 4 4 hildrm ¥
1916 m 23 12
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Melchert (1885), Erb (1886), Buzzard (1887), Dreschfeld (1890), Angell
(1891), Jones (1900), Koch (1904), Afwood (1907), Hertz (1914), and
Majerus (1924)], but there is no information of consanguinity between
the patents. It has, unfortunately, proved impossible to obtain Vejna:
rova's report of 1930 with his supposition of the possibility of recessive
heredity. Only a brief summary has been accessible, and the reason for
his supposition 1s therefore not known.

It appears from the table that in more than 25 per cent of the cases

there was a probability of dominant heredity. In well over another 25
per cent there were signs to indicate that the disease was hentable, and
in more than half of the latter group dominant heredity could not be
excluded as a possibility. In only 8 per cent there was the possibility of
recessive heredity, but the information concerning the parents was uns
satisfactory, and there was no descniption of consanguinity in these
families. The possibility of recessive heredity is therefore comparatively
slight.
In te Kamp's family both parents had Thomsen’s disease with domis
nant heredity 1n the families of both parents. There were nine children,
five of them stillborn. Three daughters had Thomsen's disease as was
the case with their children, but one daughter and her two children were
sound. The high number of stllbirths might indicate that the homos
zygotes were less capable of surviving than the heterozygotes. One of
the daughters and her children were free from Thomsen's disease, and
this fact corresponds well with the theory of simple dominance, when it
1s supposed that the parents were heterozygotes.

There were comparatively many female patients 1 te Kamp's fami!y.
and he thought that heredity through males caused the disease to diss
appear rapidly from the famly, whereas when inherited through females
the disease had a greater tendency to continue,

This observation has not been confirmed by other authors. In Thome
sen’s family the disease was equally frequently inherited through men
and women without any qualitative difference, and in Sedgwick's family
it was inhented through men for three generations; thus, te Kamp's
observation must without doubt be ascnibed to a comcidence.

Tt appears from the many families observed that the heredity of the
disease 15 not sex-linked.

In a work from 1892 with the title “Nachtragliche Bemerkungen uiber
Myotonia congenita”®, Thomsen wntes that the heredity may be atavs
istic He did not state in what branch of the family this had occurred,
and there are no such examples 1n Nissen's pedigrees.

* «Further Comments on Myotoma Congenita”™
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Melchert (1885), Erb (1886), Buzzard (1887), Dreschfeld (1890), Angell
(1891), Jones (1900), Koch (1904), Atwood (1907), Hertz (1914), and
Majerus (1924)], but there is no mformation of consanguinity between
the parents. It has, unfortunately, proved impossible to obtain Vejnas
rova’s report of 1930 with his supposition of the possibility of recessive
heredity. Only a brief summary has been accessible, and the reason for
his supposition is therefore not known.

It appears from the table that in more than 25 per cent of the cases

there was a probability of dommant heredity. In well over another 2§
per cent there were signs to indicate that the disease was heritable, and
in more than half of the latter group dominant heredity could not be
excluded as a possibility. In only 8 per cent there was the possibility of
recessive heredity, but the iformation concerning the parents was uns
satisfactory, and there was no description of consanguinity in these
families, The possibility of recessive heredity is therefore comparatively
shght.
In te Kamp's family both parents had Thomsen’s disease with domis
nant heredity in the families of both parents. There were nine children,
five of them stillborn. Three daughters had Thomsen’s disease as was
the case with their children, but one daughter and her two children were
sound. The high number of stillbirths might indicate that the homos
zygotes were less capable of surviving than the heterozygotes. One of
the daughters and her chidren were free from Thomsen’s disease, anfi
this fact corresponds well with the theoty of simple dominance, when it
is supposed that the parents were heterozygotes.

There were comparatively many female patients in te Kamp's family,
and he thought that heredity through males caused the disease to diss
appear rapdly from the family, whereas when inherited through females
the disease had a greater tendency to continue.

This observation has not been confirmed by other authors. In Thom#
sen’s family the disease was equally frequently inherited through men
and women without any qualitative difference, and in Sedgwick's famﬂ_}'
it was inherited through men for three generations; thus, te Kamp's
observation must without doubt be ascribed to a coincidence.

1t appears from the many families observed that the heredity of the
disease is not sexslinked.

In a work from 1892 with the title “Nachtragliche Bemerkungen ubet
Myotonia congenita”, Thomsen writes that the heredity may be atavs
istic. He did not state in what branch of the family this had occurred,
and there are no such examples 1n Nissen's pedigrees.

* «Further Comments on Myotoua Congemita”
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of eaﬁh family. I‘t has been impossible to show any relationship between
the five families in my material, which are moreaver from widely different
partts of the country.

(2) Analysis of the Pedigrees.

The results of the investigations are stated sep ly for each family,
as there seems to be some variance between the heredity when comparing
the fammiltes Moreover the matenal is too small to allow any statistical
genealogical computation beyond an estimate of the probability of ins
heritance in Thomsen's big family on the part of the children of patients
with Thomsen's disease.

To Thomsen’s family has been devoted an especially thorough study
with genealogical description of the past generations, because my investis
gations revealed that Thomsen's and Nissen's pedigrees were not quite
complete with regard to the former generations.

The pedigrees directly show that there is no reduced fertility in patis
ents with Thomsen’s disease, nor does the viability seem to be affected.
Dr. Thomsen and his mother both grew old, and this was also the case
with the afflicted bers of earher g ions in the branch of the
family investigated by me The father of family No. 2 also reached an
extremely advanced age.

Intensification of the disease in following generations has not been
noticed.

Family No. I (Dr. Thomsen's Family).

This family descends from two noble families which in former times
immgrated into Denmark from Northern Germany. In the eighteenth
century members of these families were Danish officers or high civil
servants. Dr. Thomsen's greatsgrandmother, Frederikke Christiane
Ludovica v Grambow, 1s the first person known to have had myotonia
The names of her parents were van der Luhe and von Grambow, and
by marrage she acquired the name von Barner.

Information of Dr. Thomsen's family can therefore be taken from a
genealogical table of the family von Bamer, written by the Danish
chamberlain Konrad v. Barner. This book was published in 1910 by an
archivist in Schwenn, Germany.

The information contamed 1n the book mentioned, as regards Fres
denkke v. Grambow's parents, siblings, and children, is not complete.
I have found supplementary particulars by going through “Efterladte
Papirer fra den rewentlowske Familiekreds Tidsrum 1770—1827"* vol 7,
p 514, edited by Lows Bobé (1906).

+ «Posthumous Papers of the Rewentlow Family Circle. Period 17701827
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Fredenkke v. Grambow's father, Volrad Levin v. Grambow, died in
Elsinore 1n 1761 a Lieutenant:General in the Damish army; it can, theres
fore, with all probability be said that he did not suffer from myotonia.
Her mother, Barbara Sophie v. d Luhe, came of an officer family. She
died 1n 1766, fifty:five years old There 1s no mformation of myotonia
n her or her brothers, who were Danish officers of high rank,

Fredertkke v Grambow had five brothers and sisters, of whom brief
mention will be made here as Thomsen and Nissen have only mentioned
two of them
Dideik Otto v Grambow, died a Danish diocesan Chaek Crown Officer at Aggets
hus, Norway, aged 41 He was married, but there 15 no nformation of children
Ehsabeth Tugendretch v Grambow marned one v Rarner who was a county
governor and landowmer near Kallundborg, Denmark She died aged 44 and had
three children who all died before the age of 11
Charlotte Amalie v Grambow marned the Danish General v Wackemitz and hved
in Chrstianta, Norway She died aged 36, and there 1s no mformation about
children
Henrikke Julane Marie v Grambow was, according to Thomsen, free from myos
tomia, but became psychotic She was unmarrsed and died aged 63 1 a Copenhagen
convent
Loutse Sophte v Grambow was also, according to Thomsen, free from myotonia,
but became psychotic She died comparatively young, unmarried
Fredenkke Chrstiane Ludovica v Grambow was born in 1742 Of her Thomsen
stated that she had shight (“angedentet”) myotonic symptoms She marred a major
mn the Danish army, Nicolay Caspar Hartvig v Barner, and they had three sons
of whom the two furst died young After the birth of the third son she died i
childbed having puerperal mania, aged 28 This son, Tugendreich v Barner, 15 thus
the only descendant of Fredenkke v Grambow's parents He had myotonia and
could therefore not become an officer He went into the Customs Service and was
made customs mspector 1 Nykobing Mors, Denmark As a consequence of psys
chosis with mental detertoration he was, however, pensioned off when 40

N
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Tugendreich v Barner had four children, two sons and two daughters who all had
myotonia One of these four was Thomsen s mother

1 Christan Henrk Julus v Barner had severe myotonic symptoms He was not
particulaly well gifted, and he became a customs officer in Copenhagen He had
four children Nissen (1923) has given an account of his descendants No members
of the younger generations had myotonia

Thomsen’s mother, Hennette Nicoline v Barner, was an energetic and mtelligent
woman with shight myotome symptoms She marned twice and lived in South Sles.
vig Seven of her thirteen children had myotoma Thomsen and later Nussen, both
descendants of hers, have given detailed accounts of this famly

Johanne Konradine Chrstine v Barner, had, according to Thomsen, severe myos
tonia, and was poorly gifted She married a subordinate Danssh customs officer,
Frederk v Recknagel, and lived, infer alu, in Ribe and in Ballum, near Tonder,
South Jutland She died n 1871, aged 72, had four daughters about whom but
scanty nformation 1s available Two of them might have had myotonsa The Recks
nagel family showed no mterest an these four women who were unable to carry

~
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Dr Thomsen's Famly

on the name, and up 10 the present time I have made vam aftempts to frace any
of therr descendants

Chnistian Fredertk August v Barner, b 1801, d 1867, was also a subordmate
Danish customs officer who hved, mfer afia, in Skagen and Skive, Jutland Nissen’s
information s that he had hghter myotonic symptoms, but grew insane 1 fus fate
thirties One gets the impression that socially he was worse off than his father
He had thirteen children of whom Thomsen reported that some were lunatics and
several had myotonia It was impossible for Nissen to trace this branch of the
family, but T succeeded in finding descendants of two of the thirteen children

mentioned

-

Tugendretch Fredenk Carl Barner, b 1829, d 1884, was a teacher of languages at
Skave, Jutland It 1s not known whether he had myotonia No children
Julius Hemnrich Konrad Barner, b 1831, was a goldsmuth, but died in the mental
hospital near Aarhus, Iu!lznd [l lS unknown whether he had myotonia
-~ % 19% emgrated to Amenca and had

»

3 Eggert
six ¢h . tonta
4 Peter " was tradesman, hotelowner and

confectionel, ucian ing age He married twice and
had cleven children, exght af whom are still hning Tl\e hving descendants do not
suffer from Thomsen's disease, and this appears 2lso to have been the case with
the father and the dead chuldren The socal deterioration can be traced to the
descendants, twentystwo of whom are living, they do not present signs of Thomsen’s
disease, nor dystrophic symptoms
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Frederikke Marie Barner, b 1839, d aged 4 It 35 unknown whether she had

myotoma

Erml Kathinkus Jensenmus Barner, b 1841, d 1888, was manager of a travellimg

arcus The eldest chuldren of Peter Karehus' childcen (supra) recollect ham as

a very muscular man, and his grandchildren know that he had myotoma He

marmied a gipsy The Barner Genealogical Table states that he had three children

Accordmg to the grandchildren, two of these three chuldren had been born to

his wife before her marriage, and Emil Kathinkus Barner had only one child, a

daughter, Helene Barner, who had a sheht degree of myotonia

Fredenik Marius Barner, b 1844, d ¢ 192¢ Unmarned tradesman in the country

His nephews and nieces have visited him several times and did not notice myotonia

He was very hit and agile

Ditley Fransiskus Peter Barner, b 1845, emugrated at an carly age to Australia,

and the family has had no connexion with hum

9 Olav Barner, b 1848, d 1880 Emigrated at an early age to Germany, marnied and
had one daughter There 15 no tnformation about them

10—13 Four sons, who died s mfancy

N

-
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Helene Barner, b 1873, d. 1957, had Thomsen’s disease to a shght
degree. She travelled with a circus and other fairsground entertainments
and had nine children by two husbands All the children are hving, and
four of them — from both marnages —~ have Thomsen's disease which
1s also found 1n fifteen of the grandehldren

Almost all of Helene Barner's children and grandchildren are “wan.
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on the name, and up to the present time I have made van attempts to trace any
of thewr descendants

Christran Fredertk August v Barner, b 1801, d 1867, was also a subardmnate
Damsh customs officer who lived, mfer ala, in Skagen and Skave, Jutland Nissen's
mformation ss that he had lighter myotonic symptoms, but grew msane 1n his late
thiries One gets the mmpression that socally he was worse off than his father.
He bad thirteen children of whom Thomsen reparted that same were lunatics and
several had myotonia It was impossible for Nissen to trace this branch of the
family, but I succeeded 1n finding descendants of two of the thirteen children

mentioned

L

Tugendrewch Frederik Carl Barner, b. 1829, d 1884, was a teacher of languages at
Skave, Jutland It 1s not known whether he had myotonia No children,

Juhus Hewnrich Konrad Barner, b 1831, was a goldsmith, but died in the mental
hospital near Aarhus, Jutland It 1s unknown whether he had myotoma

Eggert Darus Wilhelm Marteville Barner, b 1834, emugrated to America and had
six children [t 15 unknown whether he had myotonia

Peter Karehus Martincus Barner, b 1837, d 1876, was tradesman, hotel.owner and
confectioner, deteriorating soctally with his growing age. He marned twice and
had eleven children, eight of whom are still hving The hving descendants do not
suffer from Thomsen's disease, and this appears also to have been the case with
the father and the dead children The social detenoration can be traced to the
descendants, twentystwo of whom are hiving, they do not present signs of Thomsen's
disease, nor dystrophic symptoms

“ o~
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(3) Result of Heredity Investigations.

While the heredity in Thomsen's family was clearly dominant, this
seems not to be the case in the four other families investigated by me.
The appearance in families Nos 2 and 4 would indicate dominant
heredity with varying mantfestation. The cases of families Nos. 3 and 5,
where the disease was found i siblings — but not in their parents or
therr relatives — might indicate recessive heredity, but consangunity
has only been ascertained m the latter family

It appears from investigations by other authors, as well as by this
wrster, on the heredity of Thomsen's disease, that 1t 1s probably always
hereditary. The heredity 1n most cases seems to be dominant, in some
cases, however with varymg manifestation. Recessive heredity is not
Iikely, but the possibality cannot be excluded.

F. CASE REPORTS

The present nvestigation covers five fambhies in which cases of Thoms
sen’s disease have been d d M; it comprise 584
persons, of whom 465 are hving Only that part of Dr Thomsen’s family
living 1n Denmark has been imvestigated

Among the living persons the writer found 29 with Thomsen’s disease.
Fuve of the dead were reported to have had symptoms indicating Thom»
sen’s disease.

Reports of the sick members of the families are given, and the enums
eration corresponds to that of the pedigrees. Considerations of space
have necessitated very short descriptions, but the complete case records
are to be found 1n The University Institute for Human Genetics, Copens
hagen

Family No 1 (Dr Thomsen's Famiy).

Mention will here be made only of the part of the famuly, the hving members of
which this writer has been able to mvestigate They are descendants of Thomsen's
maternal uncle, Chnistian Fredenk August v Barner, b 1501, d aged 66 He had
thirteen children, scveral of whom, according to Thomsen, wete less well gifted or
wsane, and several had myotoma Two of these thirteen siblings have descendants m
Deamark

Peter Karehus Mariincus Barner, b 1857, d aged 59 He marncd twice No members
of this branch had myotoma

Erml Kathinkus Jensenus Barner, b 1841, d aged 47 He was manager of a travelling
azcus, and has undoubtedly had Thomsen's discase

His daughter, Helene Barner, had Thomsen's disease, and there are 1n all nmeteen
patients with the disease among her lving descendants
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derers”, of no fixed abode, marked by their gipsy descent in appeatance
and mode of living. Only few of them have permanent addresses.

Through Gudrun Bruun who with Erik Bartels has examined the
Danish gipsy families, I succeeded in establishing a personal contact
with this family; they have, admuttedly, been obhging, but at the same
time somewhat more difficult to investigate than the rest of the families
examined by this writer

Up to this point Thomsen’s vast family comprises about 315 members,
64 of whom have been noted as having Thomsen’s disease, A computation
of children of parents with Thomsen’s disease resulted in 112, 57 being
afflicted (in counting Helene Barner's father's siblings, the three who
emigrated to America have not been inchided). This means a probabshity
of contracting the disease of about 50 per cent.

Analysis of the pedigree shows that the disease 15 inherited continns
ally and that it is found in several families of halfsbrothers and ssisters
Further the heredity 15 not sexslinked.

Thomsen’s famuly thus presents a simple dominant heredity with
strong penetration, and regardless of sex.

Family No. 2.

In 1922 the propositus was demonstrated in the Danish Neurolegical
Society by P. Levison. In 1941 [ succeeded in finding the patient.

The father of the proposrtus had herculean muscle development and
stiffness in the legs for initial , he has undoubtedly had Thom«
sen’s disease. Of his fifteen children, four had Thomsen’s disease, but
among the living eleven children and five grandchildren of these four
patients, there 1s ho case of myotonia, but several of muscle hypertrophy.

Family No. 3.

In this family Thomsen's disease was found only in the propositus
and a brother of his. In the two sons (b. 1935 and 1942, respectively)
of these two patients, objective examinations revealed no signs of myor
tonra, but, 1n the elder, somewhat doubtful subjective symptoms.

Family No. 4.
Thomsen's disease has been demonstrated in one of the maternal

aunts of the propositus and 15 stated to be present in one of his maternal
uncles, whom 1t has been nmpossible to examine The mother and two
sisters of the propositus were healthy.
Family No. 5.

Only the propositus and his shightly older sister had Thomsen's dise
ease. There are no other siblings The parents of the propositus are
cousins, children of binovular twins
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very shghtly stanshaped opacity w the posterior cortex. One or two bne winte

LEAIUN WIIL PIEEUAUGY 4 DUl 1My 4 LUMpIE UL wies bEEh TSI 38 3 statue
Myotona worst i cold and hot lemdpcuiur:s After having kept hands and fower
parts of forearms 1n water of 7 to 8 degrees cenn%ndr for 13 munutes the myotona,
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The investigated part of Thomsen's family compnises 106 persons, of whom 73 are
lving Among the living, 19 have Thomsen’s disease, and among the dead there are
3 certamn cases Available information concerning the 106 persons reports only one
certain case of wsanity, 1 the second generation Among the younger generations,
tendency to dromomamia 1s reported in one deceased male, but no living person 1s
msane. There 15 one case of mental deficiency among the living members, a boy with
myotonta, microcephaly, and smbeality, but this patient does not present the typscal
mental changes. ch of h i

None of the hving patients have muscle & phy or other
and there are, especially, no cases of mamfest cataract

1 h

1 Male, m, customs officer, b 1801, d aged 66 Thomsen's disease.
According to Thomsen and Nissen he had severe myatonta and deteniorated
mentally because of msamity starting 1n his Jate thirties Socially he was comparar
tively badly off

[RRETL DI R ST RN

disease
Female, m to a circus manager, d aged 74 Thomsen's disease

Myotonta from childhood, but most pronounced between the ages of 14 and
16 Energetic woman with strong muscles Photograph shows strong face without
signs of muscle dystrophy No visual disturbances
Female, m to a swingsowner, aged 46 Thomsen's disease

At the age of 7, possibly earlicr, the myoton:a was manifest Worst between
ages of 10 to 17, since then constant Has gradually learnt to suppress the mcons
ventences with the result that the myotonia 1s no longer a hindrance. Feels myor
fonia at 11§ worst m cold temperatures and when fatigue

Despite her myotonia she was an acrsal acrobat in her youth Before every
performance she had to stand behind the curtan of the arena, making energetic
movements with arms and legs Her welledeveloped muscles gave the audience the
impression that she was very strong She still Lives the Lfe of the travelling caravan
as did her grandmlo(her h‘oJ was 2 gxpsy,LM:Fsliuanon and Iibido completely

-

'S

o




THOMSEN'S DISEASE 69

Among those hving, three have Thomsen's disease, and among the dead there was
me with presumably Thomsen's disease and one with Thomsen's disease 1t has been
mpossible to demonstrate dystrophic changes, especially are there no cases of cataract
Dne young man, Living 1n the U § A, 1s, after puberty, dismtegrating mentally, but
t 15 impossible, from his famly's description, to form an 1dea of the nature of hus
Lisease

Several of the unaffected members of the fapuly are distinguished by bemng very
g and strong of build, and 2 few have muscle hypertrophy. Myotonta most often,
>ut not solely, appears m big persons but the muscles are always hypertrophic 1 these
-ases

The disease of the propositus was recogmzed by Pk Levison 1n 1922, but the present
sriter has traced the patient, and through mvestigations of the family found the other

:ases here mentioned
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encephalitis :
2 Female, m to a baker, sged 55 Thomsen's disease From the age of 20 suffagss

other muscles but those of the Jegs Impossible to demonstrate mechamcal myotonta,
which 1n the legs 15 obscured by a rather considerable degree of adponty. No
yy Jble catoract,”

. .
from myoromn tor apeot ot g aays

5 a bachelor, somewhat eccentne with own ideas about food
Intllgence appcars'to'be nopmal. F1c s fncndly and elpiu o o e e
tanced Is small and of slight buld Hypertrophic muscles all swer the body ohe
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14, ﬁ“‘lj\\dfffh'ff,_"f a s:v{ng-owner. age;i 1¢ Ihgmseq‘s dugease. Myotona from early
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16. Gurl, daughter of a swingrowner, aged 8 Thomsen's disease,
Myotonia ht:m age of ¢ Quick and intelligent. Mentally natural. No muscle
v, but very in most muscles No dystrophy.
17 Male, s, unskilled workman, aged 19 Thomsen's disease, Myotonia ‘n(n 2l r:g’s( all
muscles as long as he can remember Myotoma agz‘—ravarcd at age of 13 Incons
vemenced by myotonta m his wotk = ¢ o de smabla o suves Kac o L2 e
his hands. I8, nevectheless, able .

15 somewhat quiet and sec  big
muscles, general appearance he  + - teidos
mastoid muscle a hitle thinner 3 ' oy
rior cortex Ss te) N
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myotonia of medum magrutude No muscle dystrophy.
19 Female, s, domestic servant, aged 16 Thamsen's disease Universal mvotoma and
B:ﬁ muscles from eatly childhood Able to perform her work, Mentally nosmal
muscles strong Unwversal actve and mechanical myotonsa. No muscle dyss

trophy.
20. Gurl, daughter of a butcher's asmistant, aged §2. Thomsen’s disease, Myotomia from
age 3 or ¢ Is mconvenienced when running and especially when domg gymnashes
Mentally normal Appearance marked by the gnssy descent of her mother’s maters
nal grandmother Strong with big muscles and pronounced umversal mvatoni
wil L ! my 2 No muscle d b
Gus}, daughter of a butcher's assistant, aged 10, Thomsen's disease, Myotona from
early chiidhood Mentally normal Not particularly strong muscles Universal active
and mechanical myotonta No muscle dysttoghv
Gul, daughter of a journeyman talor, aged 6 Thomsen's disease, The parents
observed mvotoma in the legs of the daus ter when she began walking, The chdd
1 mentally natural, muscles mediumesized Clear active myotoma sn the legs and
mechanical myotonia m the finger extensors, No muscle dystrophy
Gul daughter of a journeyman tador, aged 4 Thomsen's disease. The parents
observed myotoma n the legs of the daughter when, about the age of one, she
began walking The chidd 1s mentally natural Muscles verv strong, making the
child look a small Hercules Actwe myotoma m the legs, Mechanical myotoma

impossible t tovestigate
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Famdy No 2.

This famly has been traced dack through five generations to a smalbholder family
on the 1sland of Langeland, Denmark; the husband was bora in 1790 and the wfe in
1805 Their descendants have all left thew ancestral soit, and most of them have obtaned
a somewhat better position than theic forefathers, Many are farmers or have marned
farmers, some are business men, and a few hold good postions. The famdy comprises
204 persons, of whom 165 are hiving and domecled in this country
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On account of difficult travelling conditions during the war period the present
family has not been mvestigated so thoroughly as the other four famihes. To a cons
siderable extent it has been mecessary to confine muestigations to questionnaires
Exammed were the patients, their parents, and the child of the stster of the propositus

The disease of the propositus was recogmized in the Surgical Department of Viborg
Hospital, Jutland

35 Female, m to a warchouse workmas, aj l}zed 22 Thomsen's disease, Myotoma from
the age e( 6 not zggﬂva(ed essentual since c}uldhood Myoeoma st after

wisible cataract
Male, s, farm hand, aged 20 Thomsen's disease Propositus General myotonia

9
&

cataract



72 THOMSEN'S DISEASE

i et T v
I s z .
f‘b, S ST 6% 8 b )

32 Male, m., workman, aged 44 Probably Thomsen's disease.
R SOk T St Rt A P D I

effect of the guinme treatraent, but there seemed to be habituation, and the patient
felt np desire to eontinue the quimine treatment He bas served his apprenticeship
as a baker and manages well as such
Mentally normal, energenc, and good tempered. Not very tall, but strongly
LA X AR o TV i A L Sl w4

12 IO Calandiivus Llidnges (8 ¢} LESRDIDAPInal tiwa. normal. B M N 41t
to 119 per cent Caleium level 99 mg per cent W r - negative,

Family No. 5.
P T N S SN P S
constant down to the present generations, which, however, also include some artisans
The family mvestigation comprses 73 persons, of whom 60 are hving and domicifed

tn this country,
Among those Lving there are two wblings with Thomsen's disease,
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force in the antagonists was the reason for the evidently protracted myos
tonia at lower temperatures.

These two special ph — sp and paresis
of the my muscles produced by local subjection to cold — are the
characteristic features of paramyotonia,

Schott (1936) investigated the effect of gradual cooling on the muss
cles of a patient with paramyotonia He was able to demonstrate that
when warm the function of the muscle was normal. On subjection to cold
the 1rntability increased, and at the same time active myotonia and myos
tonic reactions set in, but on increased cooling the irntability, strength,
and myotoma gradually decreased, finally giving way to the paretic cons
dition,

The term paramyotoma 1s applied when — in pattents with more or
less pronounced myatonia — cooling produces spontaneous tonic cons
traction of the muscles, and espectally when this contraction in spite of
subsequent heating 1s followed by a more or less pronounced paretic ¢cons
dition

Survey of Casuistic Reports

In 1836 Eulenburg described paramyotonsa in a family from the German Baltic
coast It was di ly hereditary through six 1n 1916 the pedigree was
augmented, and 1t was then possible to follow the paramyotonia through eight genes
rations without break and without sexshinked hentance

When for example exposed to a cold wind, these patients expenenced a tonic cons
traction of the orbiculares ocult and oris The paretic phenomena were especially evident
in the hands when having remaned mn cold atr or worked with their hands m cold
water, the patients were unable to move thesr fingers for several hours, cven f they
had been warmed again Eulenburg was unable to demonstrate any active or mechams
cal myotona Nor did stimulation by faradic current produce any prolonged contraction,
but there was clear galvanotonus On very strong cooling almost all muscles grew
paretic, and Eulenburg compared the condition with paroxysmal familial paresis

Thus, i Eulenburg's famly there were strongly pronounced paramyotomic syms
ptoms, but only traces of myotonta

In 1894 Rich 1n the U 8 A described a family of the same character as Eulens
Burg's, but hus report has been maccessible n this country In Holland, Delprat (1892),
v d Stock (1893), and Sanders 1 1935 have descrbed a very big famly with paras
myotoma It can be traced back to 1740, and 1n 1935 1t comprsed 74 patients The
heredity was of simple dominance As 1 this fanuly Defprat found and described two
cases (brothers) with ordnary Thomsen s disease as well as paramyotonic phenomena,
he was justified in thinking that paramyotonia was an ailment related to Thomsen's
disease The utle of Sander’s report of 1935 was, “Eme Familie mst Myotonia cons
genita (Thomsen'sche Krankheit}®, and some authors have, therefore, classified 1t as
Thomsen's disease Delprat's and Sanders descriptions make 1t clear that they had
before them 2 Family with paramyotonia When in warmer temperatures the patients
were completely free from muscle symptoms, but m cold temperatures there was active
myoton1a in the finger flexors and paramyotome phenomena 1n all strated muscles, but
most pronounced in the facal muscles After the contracture there appeared, especially




CHAPTER IV

PARAMYOTONIA

Simul ly with Erb’s ph on Thomsen's disease, Eulens
burg (1886) described a muscle affection, which he termed paramyotonia
congenita, The symptoms were produced at lowered temperatures, There
was spontaneous contraction of the muscles, followed by a paretic cons
dition lasting for some time. The disease was congemital as well as
dominantly hereditary through many generations.

Later authors have descnibed a number of familtes with syndromes of
more or less the same nature, and Table 2 — enumerating the reports
of cases of what may be called paramyotonia, including some cases of
Thomsen’s disease — shows that there is no distinct dividing line bes
tween Eulenburg’s syndrome and Thomsen’s disease. Paramyotonia may,
therefore, presumably be regarded as a special vanant of Thomsen’s

disease.
Up to now 1t has been impossible for this writer to find cases which

might be labelled paramyotonia, and his description will, consequently,
be confined to a critical survey of published reports.

Paramyotonia.
In the description of Myotonia 1t has been mentioned how this

symptom 1s mnfluenced by cooling.
In 1923 Burger & Schellong, by using electmmyography, demons+

trated that hancal was p d by cooling. By local
application on the skin of ethyl chlonde (hey mxght pmduce action
potentials, lasting a few ds — as in y . It was

mmposstble to produce the same reaction in normal muscles

Nylin (1926) and Ravin (1939), using ergometry, demonstrated that
the myotonic contraction at 40°C was more protracted than at 20°C. At
lower temperatures the strength of the muscles decreased gradually,
finally rendenng the muscle paretic for a period of 10 to 15 minutes after
the muscle has been warmed again. Ravin thought that the reduction of
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force 1 the antagomsts was the reason for the evidently protracted myos
tonia at lower temperatures

These two special — sp and paresis
of the my muscles produced by local subjection to cold — are the
charactenstic features of paramyotonia

Schott (1936) investigated the effect of gradual cooling on the muss
cles of a patient with paramyotoma, He was able to demonstrate that
when warm the function of the muscle was normal On subjection to cold
the 1ritability increased, and at the same time active myotonia and myos
tonic reactions set in, but on increased cooling the irritability, strength,
and myotonia gradually decreased, finafly giving way to the paretic cons
dition

The term paramyotoma 1s applied when — in patients with more or
less pronounced myotonia — cooling produces spontaneous tonic cons
traction of the muscles, and especially when this contraction 1n spite of
subsequent heating 15 followed by a more or less pronounced paretic cons
ditton,

Survey of Caswmistic Reports

In 1886 Eulenburg deserbed paramyotonia m a family from the German Baltic
coast It was ly hereditary through six in 1916 the pedigree was
augmented, and 1t was then possible to follow the paramyotonta through eight genes
rations without break and without sexdinked inhernitance

When for example expased to a cold wind, these patients experienced & tonic cons
traction of the orbiculares oculs and oris The paretic phenomena were especially evident
in the hands when having remaimed i cold air or worked with their hands 1n cold
water, the patients were unable to move ther fingers for several houts, even if they
had been warmed agan Eulenburg was unable to demonstrate any active or mechani
¢al myotonsa Nor did sumulation by faradic current produce any prolonged contraction,
but there was clear galvanotonus On very strong cooling almost all muscles grew
paretic, and Eulenburg compared the condition with paroxysmal famihal paresis

Thus, m Eulenburg's family there were strongly pronounced paramyotontc syms
ptoms, but only traces of myotonia

In 1594 Rich m the U S A described a family of the same character as Eulen.
burg's, but hus report has been 1naccessible 1n this country In Holland, Delprat (1592},
v d Stock (1893), and Sanders 1 1935 have descnbed a very big family with para.
myotonta It can be traced back to 1740, and wn 1935 it comprised 74 pabients The
heredity was of simple dominance As in this family Delprat found and described two
cases (brothers) with ordinary Thomsen's disease as well as paramyotome phenomena,
he was jusufied m thinking that paramyotona was an ailment related to Thomsen's
disease The title of Sander’s report of 1935 was, “Eime Famihe mit Myotoma cons
gemta (Thomsen sche Krankhet)”, and some authors have, therefore, classified 1t as
Thomsen's disease  Delprat’s and Sander’s descniptions make 1t clear that they had
beforc them a family with paramyotonia When in warmer temperatures the patients
were completely free from muscle symptoms, but in cold temperatures there was active
myotonia in the kinger flexors and paramyotomc phenomena 1n all striated muscles, but
most pronounced in the facial muscles After the contracture there appeared, especrallv




CHAPTER IV

PARAMYOTONIA
Simult: ly with Erb's graph on Thomsen’s disease, Eulens
burg (1886) described a muscle affection, which he termed paramyotonia
c ita. The symp were produced at lowered temperatures. There

4
was spontaneous contraction of the muscles, followed by a paretic cons
dition lasting for some time. The disease was congenital as well as
fominantly h itary h many "

Later authors have described a number of famihes with syndromes of
more or less the same nature, and Table 2 — enumerating the reports
of cases of what may be called paramyotonia, including some cases of
Thomsen’s disease — shows that there is no distinct dividing line bes
tween Eulenburg’s syndrome and Thomsen's disease. Paramyotonia may,
therefore, presumably be regarded as a special variant of Thomsen’s
disease.

Up to now 1t has been impossible for this writer to find cases which
might be labelled paramyotoma, and his description will, consequently,
be confined to a critical survey of published reports.

Paramyotonia

In the description of Myotonia it has been mentioned how this
symptom is influenced by cooling,

In 1923 Birger & Schellong, by using electromyography, demonss
trated that mechanical myotonia was protracted by cooling. By local
application on the skin of ethyl chloride they might produce action
potentials, lasting a few seconds — as 1n mechanical myotonia. It was
impossible to produce the same reaction in normal muscles.

Nyhn (1926) and Ravin (1939), using ergometry, demonstrated that
the myotonic contraction at 40°C was more protracted than at 20°C. At
lower temperatures the strength of the muscles decreased gradually,
finally rendening the muscle paretic for a period of 10 to 15 minutes after
the muscle has been warmed again. Ravin thought that the reduction of
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burg's; and there is a clear continuity from Eulenburg’s family to the
families with Thomsen’s disease mentioned last 1n the table.

In several of the famlies the patients had hypertrophic muscles, as
1n Thomsen's disease (Solder, Funcke, Hlawaczek Sanders, and G Koch).

It must be h d that d in lar organs were
noticed 1n none of the families Sanders and Schott mention that the in«
telligence of their patients was good, and that socially they had managed
extremely well

Smutt (1938) frrst tried to treat paramyotonia with paravertebral block
but without effect; he then tried daily doses of 100 mg of acetylcholne
and reported a ben:f) effect on the p This does not sound
m ttself very probable

Unfortunately this wrtter has not yet had the opportunity of observs
ng paramyotonia, but a further investigation, infer aha with electromyos
graphy, of the ph would be d bl

The connexion between the spearfic coldsphenomena and the myotos
ma 1s thus not clear with certainty, but 1t 15 possible that paramyotoma
15 a special symptom attached to myotoma, and especially to Thomsen’s
disease, so that the pathol 1 picture of paramy m 1ts different
variations can be regarded as a syndrome related to Thomsen’s dsease.
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m the muscles of the extremuties, 2 “limp” cramp wath loss of power for some houss
after the heating All patients in this family had big muscles, but with comparatively
reduced strength as in Thomsen's disease,
In Schott’s family (1936) there was ptosis in several patients, and one had atrophy
1n forearms and hands. He made no statements as to atrophy of the sternocleidomastoid
.muscles or of the nonsmuscular organs, and the affimity to dystrophia myotonica is,
therefore, uncertain
Martius & Hansemann (1889) and Serog (1930) described a syndrome, which they
named myotonia congenita sntermittens When subjected to cold, the patients expens
enced active myotonta, myotonic reactions, and spontaneous contractures. The cons
tractures were not followed by paresis
There have been published reports of a number of cases with symptoms of Thom.
sen's disease and p Y h m cold
Several authors have called thexr reports “Paramyotonia”, although they have
nothing to do with this disease (Gower (1892), Kiesewalter (1897), Dercum (1500),
Bumke (1911) and Gordon (1923)]

Table 2

After subject to old At nomal temp

3 £ 3 =
£ 5, &5 f32 3 Egs a2 2R
£ 2 3% E3E 4% §3% % sk
S A% &8 & E3If <E F3F JF 6I£
Fulenburg 1856 o+ o+ o+ () = - = =
Alsberg 1898 + o+ o+ 4+ o - =
Lewandowsky 1918 + o+ ¥ + - -
Solder 1895 L I - -
Delpratt 1891, v d Stock
1893 and Sanders 1935 + o+ o+ 4+ + - = o+
Schott 1936 U vyl
Martus & Hansemann 1838 (+) + + — +4 + — — —
Serog 1891 E I T S T
Frus 1891 + o+ + + o+ o+ o+
Hlawaczek 18% + o+ o+ + + + + o+
Funcke 1898 + o+ 7+ 4 o+ o+ o+
Hubner 1517 + o+ + 4 4+ 4+ 4+ Myoparhis faee
Smutt 1933 + o+ + + o+ o+ 4
G Koch 1943 v+ F 4+ o+ 4+

In Table 2 1 have made a survey of reported cases of paramyotonia
and of cases of Thomsen’s disease with definite paramyotonic symptoms.

There are, as will be noticed, but few reports of paramyotonia. In
all cases there is dominant heredity, and the disease has been present
from the very earhiest childhood; thus, it may possibly be congenital.

The myotonic phenomena were more or less pronounced — but poss
sible of demonstration — in all families, although very weak in Eufens
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is 2 Dattenys who are t Likel, ly to have
had myotoma Ta Ima (1892) II IV V, Fi Urstner (18 5) ]acoby (1898)
1, Den:um (1900). Haener (1902) Walton (1902) Bec, chterey, (1905)
]aquemar{ (1908), Salzberger (1910), and I, gner (1918)

As, in my OPinton, Krabln-'s batieny . des, ription of whop, will pe
Biven later, dy, 10t haye myofoma, the ¢ Conclusop, must bo thas the in,

£ e €) € co)
Sufficient basis for the d:[t’erenmtion of 5 Specra) 8roup of diseases with
Name 0] Sita



CHAPTER V

MYOTONIA ACQUISITA

In 1892 Talma introduced this term to desi amy ic syndrome
without demonstrable heredity and with acute mamifestation at adult age.

Krabbe (1934) was the last to use the designati
to cover a nonzhereditary, acutely developed disease wuh muscle hypen
trophy and myotonoid functional disturbances. The syndrome had des
veloped after an infection or an intoxication and showed a tendency to
subsequent improvement.

Krabbe found, in the works of other authors, 34 reports of myotonia
acquisita, but his survey of the clinical descriptions may not be characters
1zed as cnitical

Ravm (1939) took up a very sceptical attitude towards the myotonia

ita ¢ pt and although he would not categorically deny its
exstence, the disease was, in Ius opinion, extremely rare.

A survey of Krabbe’s 34 abovesmentioned cases reveals many of the
casuistic reports to be supported by such insufficient chimcal examina«
tions that 1t 1s difficult to decide whether the functional disturbances
were of myotonic nature. In some cases the authors have completely mis«
understood the term myotonia, as they applied it to spastic or cramps
like conditions with pains.

In the opinion of this wniter, the cases may be sorted into four groups:

1. Cases which were p y: Talma (1892)
1, Hoffmann (1896), Kornhold (1897) Schoenborn (1899), Voss (1908),
Fuchs (1909), Grund (1911), and Faure-Beaulieu & Deschamps (1923).

2. Cases 1n which myotonia has been d d with some probs
ability, but where the chnical description is too incomplete to make 1t
possible to dectde whether 1t was e.g. dystrophia myotonica: Rybalkine
(1892), Jacoby (1898), Erben (1910), Jeanselme & Huet (1916), Wexs
berg (1917), and Rimbaud & fourdan (1922).

3. Cases where the clinical descriptions are insufficient for judging
of the existence of myotoma- Talma (1892) 1II, Nartowsk: (1900),
Trommer (1912), Beco (1914), Huet & Francais (1916), and Abraham«

son (1920).
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1

muscle hypertrophy and my d functional d are, on the
other hand, most often found in adults and may be termed Hoffmann's
syndrome.

MYXEDEMA WITH MUSCLE HYPERTROPHY AND
TARDY MUSCLE FUNCTION

DebrésSemelaigne’s Syndrome.

Kocher (1892) drew attention to the fact that in sporadic cretinism
and m cachexia strumlpnva there rmght be found muscular changes with
e, vely reduced strength, and slow, tardy
movements This condition might be found with or without tetany, and
had not been previously described
There 1s a senes of caswstic reports of this special syndrome 1n
myxedema Most of thc patients were children, and the designation
Debrés§ has espectally been applied to the syn:
drome mn chlIdr:n (Table 4).

Bruck (1889) descnbed a gul of 10 months who was an idiot and had mmense
diffuse muscle hypertraphy with macroglossta, ngid muscles and, at times, muscle
spasms with opisthotonos Reflexes and electrical reactions in the muscles were normal
The child died and autopsy revealed hypertrophy of smooth and striated musculature,
but no other abnormahtics, especially not m the C N S He made no observations as
to the thyrod gland

Langhans (1897} descbed a cretn of 14 months, who looked like a small athlete
with contcacted muscles The child died At autopsy the muscles were found to be
remarkably pale yellowishawhite, and the single muscle fibres were blown up with a
long distance between the Cohnheim’s frelds

Dieterle (1906) demonstrated the syndrome in a girl of 4, who died on account
of growing cachexta The hypertrophic muscles were remarkably pale, and the thyrod
gland msufficrently developed

Cornelta de Lange {1934) descbed tal muscle b with b
m three infants and she thought she was dealing with a new syndrome, caused by
a congenmtal defect 1n the striatum At autopsy of the furst patient she found external
hydrocephalus and porencephalia and thought that the two others had sumdar changes
i the bram It 15 probsble that number three had DebréSemclaigne s syndrome Ale
though the patient had rough voice and big fongue as in congenstal myxedema, she
nevertheless thought that the muscular changes were duc to bram defects as found in
the autopsied nfant

Debré & Semelaigne roused anterest by thar description of the syndrome n two
children and ther cBfective treatment with thyrordin

The fist patient was 2 boy of 10 months with myxedema, arrested growth, and
duffuse muscle hypertrophy with hard muscles He died within 2 shoet time, untroated

The other patient was a guel of 2, whose growth stopped a few months after her
birth She had myxedema, was almost an idiot and had pronounced diffuse muscle
hypertrophy with hard muscles with slow and weak movements She was treated with




CHAPTER VI

MYXEDEMA WITH MUSCLE HYPERTROPHY
AND MYOTONOID FUNCTIONAL
DISTURBANCES

Hoffmann’s Syndrome.

French authors, especially, have during the last decade taken interest
sn certain muscular changes to be found in cases of myxedema, Chars
acteristic of these are an sncreased volume of muscles and a tardy, slow
muscle funchon, which in a number of cases resembles, and has been
regarded as, myotoma, The muscular changes are found cleatly pro-
nounced only in few cases of myxedema, They become manifest at the
same time as the myxedema and ¢an be made to disappear when treated

with thyroidin prep 5 to all app e they are closely connected
with the metabolic disease.
Several authors have tegarded the id lar functional

disturbances as true myotonia, wherefore 1 many cases treatment of true
myotoma has been attempted with thyroidin,

This writer had a patient, who had previously been diagnosed myor
tonta acqussita, but who presented the myotonoid muscle syndsome in
myxedema just descibed. This syndrome I have termed Hoffmann's
syndrome, as Hoffmann (1897) was the first to describe it clearly.

Muscular Changes in Myxedema.

In myxedema the muscles are ardiarily imp, powerless, but withs
out marphalogxcal changes In a few cases there is a variant clinical
¥ muscle devel and a remarkably

picture with hyper
tardy and slow muscle functiomng, which in certain cases may be called

myotonoid.
Myx:dcma with muscle hypextmphy is nspmaﬂy found in children
and 15 fi ly called Debré:S Myxedema with
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2 ¢g of thyrodin daidy, which in six months had a surprising effect The myxedema
as well as the muscle symptoms disappeared and the mental condition became aluost
normal.

Hall, Sundetman & Gitfings (1936) found the muscular changes present in an
snfant, whose B M R was 89 per cent; 1t had abnormally large excretion of crestine
as well as of creatinmne i the urme When, at the age of 17 months, they did not find
delayed ossification they did pot consider the child to have myxedema, and dud not
freat st with thyreudin This patient subfered from protruding sphincter ant on account
of hypertzophy —— a symptom also noticed by Bruck and Dieterle.

Dared, Mollarét, Zagdoun & Qehmichen (1939) descubed the 3 moa gl
of 5 months with B M R of 55 per cent. By radiography 1t was possible to demonstrate
thickening of the intestines and ventncle wail. Not until after three months' treatment
with imcreasing doses of thyroidin did they find any unprovement in myxedema as
well as n muscular symptoms

Wertz (1951) descnbed the syndrome in 3 male of 44, with myxedema following
strumectomy. Apart from the symptoms previously mentioned he had diffuse muscle
pams Al symptoms disappeared whea treated with thyroidin.

Hesser (1940) found the syndrome in a female of 30, who, alongside with the
development of myxedema, bad panful diffuse muscle hypertrophy, which disappeared
when treated with thyrodin 2nd retwrned by &isconunaation of the ireatment

These cases of myxedema have in common hypertrophic hard muscles,
slow and tardy movements, In adults there are, further, diffuse muscle
patns. Thyroidin was admimstered to four patients in all, ~ 1n each case
with complete curative effect on the muscular syndrome.

MYXEDEMA WITH MUSCLE HYPERTROPHY AND
MYOTONOID FUNCTIONAL DISTURBANCES
Hoffmann's Syndrome

Hoffmann (1897) found — besides the muscular changes described
by Kocher (1892) — myotonord functional disturbances in a patient
several times operated for struma. The patient was a male of 18 who
sunultaneously with the myxedema had pans and a feeling of tension
n his very big muscles, There was a certamn tonic tension in the muscles,
but no } of passtve Contracture of the biceps bras
chn might occur and the first steps after rest were stiff and clumsy
After bmng he mught have diificulties in opening his mouth, but these
disappeared upon rep of the movement. The ities displaved
similar phenomena, but even after repetition of the movements there was
a certain degree of fatigue and tension left. The patient had latent fetany,
but, in Hoffmann's opinion, without connexion with the myotonoid funcs
tional dlsiurbances just descnbed. On 1he other hand he realized that
did not 1 ble those of Thom-

the P pletely
sew'’s disease, € § 1n that after rep of s there

evident signs of fatigue and stiffness
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Table 4
DebrésSemelaigne’s Syndrome,

x N
£ € 3 ™
Author Age Sex '§ 2 3 s ”’g
z i &% 3¢ £f
1 Bruck 15%9 0m £+ + + —
2 Langhans 1897 4m + o+
3 Dieterle 1906 4m f + + + —
4 Cornelia de Lange 1934 dmo om () 4+ = = =
5 Debré & Semelagne 1935 10m m 4 4+  + o~ o~ —
6 Debre 6 Semelaigne 1935 2ys 4+ o+ 4+ = o~ 4
7 Hal), Sundermann & Guttings
1936 1m m + + + = = =
8 Darré, Mollarét, Zagdoun 6.
Ochmichen 1939 5m £+ 4+ o+ -~ 4
9 Wetz 1931 4tys m + + + - — 4
10 Hesser 1940 oys &+ o+ _ 4
Hoff, ascribed the d to and rather cons.

1dered 1t to be on the same line as the latent tetany, the cause of which
was at that trime attnbuted to the removal of the thyroid gland, He there«
fore, with great success, treated 1t with thyroid preparation, following
which treatment the myxedema as well as the muscle changes disappeared

When bearing 1n mind that only thirteen years had passed since the
pubhication of Erb’s monograph on Thomsen’s disease, one must admure
Hoffmann’s cntical attitude towards the myotonoid symptoms mn his
patient.

Hoffmann's syndrome has been reported 1n children as well as n

adults (Table 5)

Hoffmann's Syndrome tn Children

Carniére (1906) descrabed the first case in a report entitled “Macroglossie con«
gtnitale et syndrome de Thomsen, dus 2 Dherédossyphulis ™ The patient was an mfant
of 11 months, the mother had had two miscarmiages, and Carriere therefore magmed
the possibility of congenstal syphihs The infant had macroglossta and was Herculean
with tardy movements At the movements there was smtial and terminal spasmodic
stiffness, less pronounced 1n heat At electrical shimulation there was slow contraction
and prolongation for 1 to 5 seconds The patient was treated with thyroidin, and the
muscle symptoms disappeared completely

Stauck (1921) 1n & bov of 413 years found infantde myxedema and hypertrophic
musculature  Electrical smulation with faradic and galvanic currents produced. an

1y retarded and after & of the i} a
perdstent decreasing comtraction of a fonse nature Stauch humself however, only with
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some reserve d these muscular symptoms with myotoma There 15 50 mention
of thyroidin treatment

ValdezeDiaz (1932) descrbed a megro mfant, who, i his opmion, had myotona
congemita The mfant displayed universal muscle hypertrophy with Herculean appears
ance, general muscle stiffness, and mechanical, but not electrical, myotonia There were
no fambhal cases Following Hoffmann's example he administered thyrowdin with a
curative effect on the muscular symptoms

Denoyelle, de Grally & Grraud (1933) treated a boy, who had Hoffmann's
syndrome (“Petits signes myotoniques”) Smce the age of one the boy had had
hypertrophic muscles and slow, tardy movements Having caught hold of an object,
he could let go only with great difficulty Treatment at the age of 3 with large doses
of thyroidin made myxedema and mucular symptoms disappear whereby his mobility
became free

Poncher & Woodward (1936) found the syndrome mn an infant boy of 5 months,
who, 1 thesr opinion, had myotonia congenita The tongue was too large. There was
delayed development and the infant had a blownsup appearance with muscle hypers
trophy Stimulation of the muscles with galvame current produced slow, wormlike
contraction which pcrsnsled for almost one minute after the discontinuation of the

stmulation

Asmn b dism, th logical was lacking, but ossification

€ ,«‘
was normal and they therefore did not believe the infant had myxedema They
nevertheless admimistered thyroidm, and after five months the nfant was completely
cnred of its “myotonua congenita” When the authors then discontnued the thyroidin
treatment the child again grew suff with mvotonoid reactions, and the creatinuna

was reduced

Hoffmann's Syndrome in Adults

After Hoffmann (1897), Shnudt (1903) reported a smmlar symptom 1n a male
pahent, age 40, with myxedema and without familial cases of Thomsen'’s disease. Shortly
after the myvedema had become mamfest at an adult age muscle spasms took place
on active movements and, later, “typical myotonia ” Myxedema as well as muscle
symptoms yielded to thyroidin treatment, but temporanly returned when the treat
S wts discontinued for some tme There are no remarks of muse hypertrophy
m fhis patient

Kramer (1917) described three adult patients under the designation “Ungewohns
e iekenscher Befund bes Muskeldysizophy ” Tn 1918 Zondek augmented Kramer's
description of the muscle symptoms with the nformation that the patients had myvs
A ath ats usual symptoms Besides myxedema they all three had muscle hypere

hy with slowness of movements, speech, and reflexes There was no active myotonia
trophy e o ehanical myotonts and delayed relsxation upon farade shaulstan
b e din treatment during some weeks made all symptoms disappear
T Retuques, Landat & Frumasan (1955 headed a senics of French reports of

e syndrome The title of their work was- *Syndrome thoms¢nien et syndromae
Hoffmana's Sy ement assocués Début sumultané et evolution paralléle ™ About
:’;.Z‘s!:l::ﬂ”me Garem & Bourgmgnon gave an account of the clectrical examinations

d Garan & Bertrand described p Ic 1aves _ * after the
mnem had dred of pulmonary tuberd 28 . N
e Myxedema and the soscalled myors v 25. There
a5 dhffuse muscle hyperteophy el Following
W there might be pa1 spasms s1on 0

pd movements

the muscles After ¥ dsclenchmg £ Jaxation, upon
e

e
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repetition There were similar symptoms in the lower extremities The authors were
not completely convinced of the quality of the myotonus, as they described st m these
terms *“Une confrachon trainante suivie d’une décontraction lente, du type de myos
tomie légére ¥ Relaxation took only three seconds as compared with ten seconds in
Thomsen’s disease, and the chronawa was reduced There were no opportumities for
thyroidin treatment as the patient died

Bertrand at histological examination found enlarged diameter of the muscle fibres
on account of increased quantities of sarcoplasm

Nevin (1936) personally communicated to Poncher & Woodward a case of Hoffs
mann’s syndrome ta a gil of 17 who had cretinism, muscle hypertrophy, and “myo.
tomia” At electromyography he did not find the same conditions as 1n Thomsen's
disease, wherefore he doubted the diagnosis of myotoma

Mollaret & Sigwald (1939) desenibed the syndrome i a male of 51 with acquired
myxedema In the course of two months he contracted a considerable degree of muscle
hypertrophy accompanied by muscle pamns and firm, tense muscles There were short
muscle cramps and strength was ¢learly reduced There was no mechamical myotonia,
and the refleves were normal

Boutgurgnon found very localized electrical myotoma in the nght biceps brachn
muscle, and 1n most ot the other muscles there was slow contraction and galvanotonus
(“petite myotome”) which was essentiatly aggravated when cxposed to cold All ex«
cept the myotonic symptoms i the night biceps muscle yielded to thyroidin treatment
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Hoffmann's Syndrome.
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In the folloving year Mollaret & Rudeaux (1939) reported a case of rapidlydevele
oped myxedema with muscle hypertrophy and myotonotd phenomena, The patrent was
a woman of 35 who dunng one and a half months felt growing muscle hypertrophy
and swelling of the muscles, accompanied by su{[ness and pamns Her muscles were
hard, there was delayed rel after hand and upon Tepetition
Electrical exammation revealed galvanotonus in certam muscles Coohing aggravated the
symptoms, whereas heat had a benchicient effect on the stuffness Thyroidin treatment
made all symptoms disappear. Later the patient discontinued the treatment, and the
symptoms returned [Mollaret & Beau (1941)].

Maas & Paterson (1939) reported that they had noticed 2 similar syndrome in a
female of 20 with hyper(mphlc muscles Sh= had electnical, mechanical, and active myos
tonta All muscle letely foll thyrowdin treatment

Lenegre & (1941) d bed the d; m a female of 52 with myw
edema after roentgen treatment of the neck There was no pronounced muscle hyper
trophy, but all muscles were visible through the skin and felt firm Walking was stiff
and slow with tense muscles, and relaxation was protracted

Thyroudin treatment durng two months cured the patient of myxedema as well as
of muscle symptoms.

Thiébaut & Henrot (1943) reported the syndrome i a female of 31 who had had
myxedema for some years She had no muscle hypertrophy, but stffness and pams
when moving the hip joint, and cramps at certam movements mn cold temperatures,
besides, shght retardation of relaxation, for example when opening the hand She had
mechanical myotonia m the thenar muscle and there was widespread galvanoronus

Myxedema as well as muscular changes completely disappeared when treated with

thyrodin

Own Case

The disease of t}us pahent has been reported by Krabbe in 1933,
diag d as g polyneuritis. It is my intene

tion to demonstrate that Krabbe's patient a]ready 1 1932 had — in my
opmion — symptoms which justified the diagnosis of Hoffmann’s syns

drome

Male, aged 40, who at the age of 28 was treated at the Neurological Ward of the
Kommunehospital, Copenhagen (Case Book 350/32)

Mother and two sisters have had shght Basedow’s disease. No known familial cases
of myxedema or muscle ailments

Lesion of left heel with flammation when aged 16 Tetanus dunng the course of
the disease, (xeated wnh lar and of antitoxm From that

=hip

almost all
muscles, but without fever Sumultancously the muscle swelled, making hm appear like
an athlete, and he had to use a far larger collar size He felt mcreasingly tired and
gladly made a détour to avord Liftng his legs over a fence a couple of feet high
Walking up starrs he had to use his hand 1n support His previously rapid movements
grew slow and tardy, and even the tongue could not “follow the bram,” and his speech
might become mdistnet 1f he did not speak slowly The (ardmess manifested nself
at and at A1y

and was esp d at cooling In a warm
bed or in a hot bath his movements were much freer' as they also were when he was
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warm as the result of work Besides the muscular tardiness he felt certamn mental hamps
enngs with indolence and depression, and he had difficulty 1n getting his work done.
Fnally, he noticed reduced sweat secretion and increased sensitiveness to cold, especally
pronounced m hands and feet

At the of the Ki h 1, Copenh when he
was 28, diffuse muscle hypcmcphy was found, strength of all muscles being good,
though not corresponding to volume of muscles, tone normal, Trousseau's and Chvos
stek s signs were absent

All movements were carnied out with considerable slowness, and there was pros
nounced tardiness, ¢ g at the diadokokineti¢ test All tendon reflexes were somewhat
weak Sensibility was normal, and there were no cosordination disturbances Walkimg
patuzal

On the left heel was found a hstulous opening The mversionseversion of the foot
were suspended and the hypertrophy of the left calf muscle was less than of the nght

Electrical tnveshigation revealed reduced sensttiveness to faradic and galvanic current
Following stmulation by faradic current there was found, as 1t 1s expressed *clear
mymomc reaction with slow l:Iax:hon and a fant suggeston of waves” These

were most d in the muscles and vaned somewhat

at the different examinations

On cooling there was strong reduction of sensitivity to faradic current wath sxmul-
taneous decrease of muscle strength Gal could not be The
“myotontc reaction” upon faradic stimulation was unaffected by cooling, nor was 1t
changed after the pattent had walked for three hours Acetylcholine, subcutaneously,
produced no effect Handsshaking was not of a myotonic nature

The pateent s fcatures were coarse, his voice rough, his skin was yellowish and
pale with deep wrinkles, eye openings were narrow Piosity on the head was strong.
but the skin dry all over Gemtalia were normal

It was impossible to palpate the thyroid gland B M R at repeated examinations
67 per cent Pulse 4%

There was complete achylia, and blood sugar when fasting was 79 mg per cent
Serum calaum 107 mg per cent, lactic acd in blood normal

CSF 2to3 cells per ccm, proteme shghtly increased W r and Kahn's test
no reaction 1 blod or cerebrosspinal flud

Vision */e O U Ophthalmoscopy normal, and there wete no cataractous chinges
at sht lamp exammation

Biopsy of the nght crus showed shght increase in the volume of the muscle fibres
Here and there were found nucles centrally mn the muscle fibres, but there were no
bpoid infiltrations or signs of mflammation

Krabbe thought that here was a case of myotoma, partly because of
the muscle hypertrophy and partly on account of the “myotonic”™ reacs
tion,

The patient was treated with thyroidin (200 unmits X 3}, whereupon
he felt better and gamned more strength The volume of his muscles
seemed to decrease, but desmite this therapeutic result Krabbe only
i passing considered the possibility that it was the hypothyreosis that
caused the muscular phenomena.

Since 1932 he recerved almost constant daily doses of 200 units of
thyrodin, as he felt he needed 1t. The treatment somewhat reduced the
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muscle fatigue and he felt less hampered and depressed. Especially n
winter he was, however, still inconvemenced by tardiness and cold

Fig 7
Myxedema and Hoffmann's syndrome Photographs taken before efficient thyroudin
treatment (1940)

Own Investigation 1940, i
His appearance almost corresponded to the photograph of 1932, and the developmesnt

of his muscles was approximately the same wath general pronounced hypertrophy.
especially evident on back and extremities The subcutaneous fat tissue was sparse.
and the muscle bellies were clearly delienated through the skin

His face was pale, yellowish, somewhat thickened round the eyes, which had
narrow openings The skin on his forehead was coarsely wninkled, and hs hips were
shick There was no clear atrophy of the skin on hands and feet, but 1t was cool and
dry Harr of the head, axilla, and pubes were coarse, but sparse Gemitalia were natural

His voice was hoarse and deep, speech slow Once, when he came in from cold
weather, lus speech was indistinct because the tongue was somewhat stff



MYXEDEMA 89

There was no active myotonaa In cold he felt somewhat suff with tacdy movements,
and the muscles, when touched, were firm not to say hard After having stayed in 2
warm yoom for some time his movements became freer and the muscles softer,

Strength of handsgrasp comparatively adequate: 60 kg in both hands

Percussion of the muscles nowhere revealed mechanical myotoma, but there was
idiomuscular zeaction 1 upper arms and forearms and 1n the flat muscles of the back

At clectnical examination with faradic, strong current of the lateral head of the
nght gastrocnemius muscle the first contraction remamed for ¥y to 1 sec after the
current had been switched off This protracted contraction gradually became shorter,
but could still be registered at repetshion of the stimulfation There was no galvanotonus,
and scnsitivity was reduced, as 1t was necessary to employ 10 to 12 ma to obtamn
contraction

Tendon reflexes were medium without retardation of the reflex movement Sensts
bility was normal

Fistula on left heel Roentgenography showed local ostitis and synostosis in the
subastragular jomnt

Ecg showed low voltage 1n all leads with almost total extinction of all waves in
lead 11 The frequency was very slow Otherwise the ecg was normal

B M R was 74 per cent with very slow respiration (39 over a period of 10 minutes)
He had received no thyroidin treatment for three weeks prior to this test

All other mvestigations gave the same results as in 1932

Thus, the results obtained at my chinical investigations were almost
the same as those found by Krabbe in 1932, even 1f the symptoms were
slightly more pronounced at that time — before the patient had begun
thyroidin treatment

In 1932 there were not observed symptoms of what might be called
clear active myotoma, but i Krabbe's conception the tardy movements
were signs of myotoma The electrical myotoma was doubtful in 1932

and n 1940, as 1t was impossible to produce gal , and only a
very derable p of the cont upon faradic stimulas
tion, Nor daes reduced sensttivy make the d y ia convincing

In 1940 I supplemented the clinical by elec yography

The electrical actiity dunng voluntary contraction was normal There
was no prolonged activity after voluntary contraction, nor after mechanis
cal simulation — 1 ¢ there were no electromyographical signs of myo.
toma

Own Jnvestigation 1944

Since 1340 the patient has constantly taken daly doses of 400 unts of thysordin
(4 mg of thyroxin), and he fects completely well on these doses He has been operated
on for calcancal ostitis and the wound has healed

In 19H there were no symptoms of myxedema is face had become notmal and
bis voice was no Tonger hoarse B M B was 110 per cent, serum cholesterol 155 mg
per cent, and apart from sinusbradycardia (£5) the ccg was normal

Ihis muscles were strang but ot as previously hypervoluminous There was no
muscle fangue and bis movements in cold temperatures were rapd

The patient could now stand a cold bath and he felt completely recovered



90 MYXEDEMA

The lusion from these ions is that the patient did not
have myotonia 1n 1940. As there are only differences in degree between
the pathological pictures of 1932 and of 1940 it is not likely that the pas
tient had myotonia in 1932,

The pathological picture with myxedema, acutely appearing muscle
hypertrophy with tardy and myotonoid muscle functioning, completely
covers Hoffmann's syndrome as described above. All symptoms yield
to efficient thyroidin treatment, and this fact may be taken as a further
proof of the correctness of this view.

SUMMARY

Descriptions have been given of 28 patients with myxedema and
muscular symptoms in the form of muscle hypertrophy (10) or muscle
hypertrophy and myotonoid symptoms (18). Of these 18 the majority
has hitherto been classified as having myotoma or Thomsen's disease.
The syndrome in my own patient has previously been reported as myos
tonia acquisita

In reports published up to the present, myxedema has been described
with greater or lesser skill. Some authors have investigated for tetany
and have determined the serum calaium levels. These were invariably
normal, and apart from Hoffmann’s patient, who had myxedema alongs
side with latent tetany, there were no cases with clinical signs of tetany.

Like my own patient, many complained of muscle pains at the onset
of the disease, and 1n particular some had pamnful muscle cramps. These
muscle pains are likely to be the reason why Krabbe thought that his
patient had polyneuntis, although there were no definite neurological
deficiency phenomena

In practically all cases there was muscle hypertrophy to a considerable
degree, and 1n some cases this hypertrophy developed 1n the course of
a few months. Simultaneously there was fatigue and tardiness of mover
ments, and the muscle strength was often reduced

Muscle biopsy 1n some cases revealed thickened muscle fibres with
ample sarcoplams, but there was no constant hypertrophy of the fibres.
In some patients the di of ts gave the impression of
my , as the ¢ tion was p d several seconds, and 1n some
cases it was possible to demonstrate the same phenomenon by mechanical
and electrical shmulation Several authors, who especially investigated
this Hoffmann's syndrome did, however, realize that these reactions were
different from the true myotonic reactions.

My mvestigation has shown that Hoffmann's syndrome cannot be
, but 1s a synd which must come into cons
1d in relation to Thomsen's disease.

ct terized as my
Jerat 1
as a df
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CAUSE OF MUSCULAR CHANGES IN MYXEDEMA

Soderbergh (1912), 1 certain cases with myxedema, besides slow
muscle fi d

found dokok ia and possibly asynergy and
gyratory dizziness, He therefore thought that the origin of the muscular
functional disturbances were to be sought in functional changes in the
cerebellum

Simular “cerebellar” functional disturbances have been reported by
Eckerstrom {1936), who 1n addition found strkingly slow Achilles
tendon reflexes In 1924 this same observation had been noted by Chaney
who thought that a general reduction of cellular actinity in myxedema
caused the slowness of movements Alarinesco (1919) demonstrated such
reduced cellular activity 1n four patients with myxedema, he found res
duced body temperature, and very low temperature of the muscles (29
to 30 centigrades) At this low temperature the functiomng was tardy
and slow, but grew livelier upon heating Marmesco compared patients
with myxedema with potkilothermal ammals. Mussio-Fournter (1933)

stressed the importance of M. 0's # and
that the reflexes were more rapid than normal in patients with hypers
thyreosis

Mannesco's expl. of the \! d and stiffness must

be considered the more probable There seems to be no reason for the
assumption that the cerebellum 1s affected as the tardy movements may
explain dysdiadolokinesia, dysmetna, and cerebellar ataxia. The muscles
do not follow the speed of the will “The tongue cannot follow the
thoughts ™ As far as can be seen the my d p are produced
by this muscle tardiness

Until further 1t 15 not possible to offer an explanation of the muscle
hypertrophy, but 1t 1s out of the question that 1t can be any gemune
hyperplasia or hypertrophy, rather 1t may be an edematous swelling of
the muscle fibres It would, m my opinion, be impossible for hyperplasia
ot hypertrophy to vary in the course of days and weeks, depending on
the treatment




CHAPTER VI

DYSTROPHIA MYOTONICA
A. HISTORY

Erb’s monograph of 1886 roused the nterest in myotonia, and during
the following years there appeared a number of reports on the disease
The majority were on Thomsen’s disease, so thoroughly described by
Erb, but towards the end of the century several reports were published
on myotoma with more or less pronounced, localized muscle atrophy.

The first certan description of dystrophia myotonica was published
by Hoffmann 1n 1896 Its title was “Ein Fall von Thomsen'scher Kranks
heit complaert durch Neuntis multiplex "* It is likely that the myos
tonia set 1n at the age of 8, but when 33 the patient expertenced increasing
weakness of both hands accompanied by muscle atrophy. Hoffmann
pondered this strange, symmetrical muscle atrophy — there were no
disturbances of sensibility — but the patient had a propensity to drmk
and was mentally deficient, for which reason Hoffmann supposed that
1t was a case of Thomsen’s disease comphcated with neuritis.

Four years later Hoffmann (1900) was able to report a similar pathos
logical picture 1n two siblings, who from the age of 25—30 had myotonia
in the finger flexors, then atrophy of factal muscles, mastication muscles,
sternocleirdomastoid muscles, flexors of forearms and in the small muss
cles of the hand. The phies were sy ve, and not
accompanied by fibnllation or disturbances of senslblhty There were no
remarks as to nonsmuscular organic changes, and the psyche was natural

Besides these two excellently described patients there had been res
ported a number of cases with Thomsen's disease complicated with muse
cular atrophy [Pelizaeus (1897), Kornhold (1897), Hammond (1893),
Bernhardt (1899), Nougués & Swol (1899), and Schoenborn (1899)].
but 1n these cases the atrophies were not typically localized In 1900

"+ WA Case of Thomsen's Dusease complicated with Neurtis Multiplex”
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Hoffmann, therefore, found 1t impossible to form an opinion of the
favounte site of ongin of the atrophies,

Despite an increasing number of reports with more accurate descrips
tions of Thomsen’s disease comphicated with myatrophy [Gaup (1900),
Rossolimo  (1902), Hoffmann (1903), Berg (1904), Aannel (1905),
Curschmann (1905}, Lannots (1905), Hoffmann (1906), Curschmann
(1906), Frnrohr (1907), Hunt (1908), Voss (1908), Fuchs (1909), and
Chvostek (1909)], none succeeded 1n finding what might be called the
common denominator Even in 1905, Curschmann expressed the opinion
that 1t was impossible to observe any typical locahzation of the atrophies.
Common features of several of the reports were familial occurrence and
comparatively late onset

Rossolimo's term for this deviating type of Thomsen's disease was
myotoma atrofica ~ a name which was soon adopted by most authors

Batten & Gibb (1909) found the atrophy most frequently localized
m the facial and sternocleidomastord muscles, the muscles of the fores
arms, and, more rarely, 1n the quadriceps femons and the muscles on the
anterolateral side of the leg This localizatton was of so speafic a nature
that 1t — to an equal degree as the myotonia — placed the disease 1n a
class of 1ts own In their opinion there must, therefore, exist a special
form of myopathia, characterized by the defimte localization of the

dystropl and bined with my

In the same year Stemert (1909) published the work that made 1t
clear that here was a speafic disease, different in nature from Thoms
sen's disease, as bestdes muscular dystrophies there were other organic
dystrophtes as well. The title of his work was “Uber das khmsche und
anatomische Bild des Muskelschwunds der Myotoniker ™ By investigas
tion of his own six cases, besides those of the literature on the subject,
Stemert was able to d af site for the hies of the
muscles of the forearm, the sternoclerdomastord muscles and those of the
face

Apart from these favourite sites of ongn, the atrophtes might, in
severe cases, affect most muscles, Stemnert further stressed a number of
charactenstic features of the discase e g. the comparatively frequent
bulbar paresis with disturbance of speech and possibly swallowing difs
ficulties, the ptosis and the tendency to jaw dislocation because of atro-
phy of the mastication muscles

Most important, however, was his d. ion of the 1
orgame dystrophies with baldness, a(rophy of testes reduced potency
and vasomotor disturbances with acrocyanosis Like a number of pre\mus
authors he further 1n some patients d 1 slight
sensibility distuthances distally on the extremuties.
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Steinert humself was i doubt as to the interpretation of these cases
of atrophic myotonia, but he still thought that they were cases of Thoms
sen’s disease, in which had developed a specific myotonia-dystrophy.

Steinert described the pathologicosanatomic finds in 2 patient, who,
inter alia, had suspended patellar and Achilles tendon reflexes On
autopsy and histological examination of the spinal cord he found des
generation of the postenior funicult On the basis of this histological find
and the frequently absent tendon reflexes 1n these patients, he was forced
to lude that the d of the posterior funiculi was typical
of the disease. Not until later was 1t realized that Steinerf's find was
purely acadental,

In 1910 and 1911 Stemnert was able to augment his preliminary report
by a description of menstruation disturbances as a symptom of the diss
ease; then no more 1s heard of him There 15 an obituary mention of him
in Curschmann’s work from 1912,

As Thomsen’s first work was corroborated and publicized by Erb
1886, so Steinert's report received 1ts confirmation 1n Curschmann’s work
from 1912 He here underhined that Steinert’s disease presented a diss
tinctly defined clinical picture, which admittedly was related to, but not
1dentrcal with, Thomsen’s disease

Curschmann expressed s surpnise that duning five previous years
he had not observed one single case of dystrophia myotonica, whereas
during the eighteen months since the publication of Stemert's first work
he had seen six cases of myotonia with atrophy He was therefore somes
what doubtful as to the reliability of the many reports on Thomsen's
disease up to that time.

Curschmann indicated clearly the differences between Thomsen's
disease and Stemert’s disease. Firstly, Steinerf’s disease invariably set
1 in later hife, generally between the ages of twenty and thirty Further,
the myotoma was almost stereotypically locahized so that the term
rud tary my was fied, and this was also the case with the

y 1) The most 1 d h was the
typical muscle atrophies and the nonsmuscular organic dystrophies, not
found 1n Thomsen's disease.

Curschmann showed that the muscle dystrophies could not be the
sequence of myoton1a, as they frequently appeared in muscle groups that
had never presented active myotoma, and 1 no few cases muscle dyss
trophy became manifest before myotoma.

Curschmann's descniption of the nonsmuscular organic dystrophtes
were somewhat more thorough than Steinert’s, and especially Cursch=
mann’s picture of the “C3 wretches” cannot but leave upon the memory
of the reader the impression of the oppostte being to the robust athletic

figure with Thomsen’s disease.
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The yuveml: or presemle cataract, which in 1911 Greenfield noted in

a family with d y a, was by Cursch (1912) added
to Steinert's ular organic dystropt and 1n 1913 Grund sups
plemented this picture with a descrip of mental defect

Because of the pred tole cf the dy hies in th: hologacal
picture, Cursch (1922) proposed the name dy i
which is now, especally in (he AnglosSaxon counmes, the preferxed
designation

As mentioned, the famihal occurrence of the disease was noticed at
an early stage Grund (1913) was the first to find the disease in two cons
secutive generations, and 1n 1918 Flerscher established its regular familial
occurrence

Curschmann's theory - that dystrophia myotonica and Thomsen's
disease are chnically, as well as genetically, different — has been cons
friemed by many authors Boe (1932), however, found mn two brothers
pathologtcal pictures, the one typical of Thomsen's disease and the other
of dystrophia myotomica There are no reports of later investigations of
these two brothers, which 1s un[onuna(e as the possibility of delayed

of muscle dystrophy cannot be excluded

Bocters (1935), on the basis of f y clinical
thought that patients with dystrophia myotonica mght occur 1n the same
famuly as patients with Thomsen's disease, and Maas & Paterson (1939)
arnved, partly by th 1 d to the 1 that Thom»
sen’s disease, p Y , and dystropt y a are 1d 1 and
1n reahity constitute vanants of d } My own
ations have as their special aim the fuxther elucldahon of this pmblem

Among the many theones on the ethtology of dystrophia myotonica,
Naegeli’s (1917) must be mentioned He found the pathological picture
so dominated by the endocrine symptoms that, 1n hus opinion, the ail
ment must be a hentable, endocrine disease of which the muscular
symptoms were but one single part

To cover dystrophia myotonica, Cursch: (1912) applied Erb's
statement on the ethiology of Thomsen’s disease mn a shghtly altered
form Erb wrote: "It 15 therefore conceivable that Thomsen's disease 15
a form of muscular trophoneurosis, the actual ongm and seat of which
must, consequently, be sought in the central trophic organs.” Here
Curschmann only v«:mted to Jher “Thomsen's disease” to “dystrophia

¥ " and sukb T “troph
s1s 1n muscles as well as n the cndocrinr system”™

Before embaerg  upon a further discussion on the ethiology of the
disease, th gl ny must be !
Up to the present momenk surpnsingly few such ivestigations have been
published, and the especially histological inveshgations have yielded
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Steinert himself was 1n doubt as to the interpretation of these cases
of atrophic myotonia, but he still thought that they were cases of Thome
sen’s disease, 1n which had developed a specific my ia=dystrophy.

Steinert described the pathologicosanatomic finds in a patient, who,
inter alia, had suspended patellar and Achilles tendon reflexes. On
autopsy and hustological examumnation of the spinal cord he found des
generation of the posterior funiculi. On the basis of this histological find
and the frequently absent tendon reflexes in these patients, he was forced
to conclude that the degeneration of the posterior funiculi was typical
of the disease. Not until later was it realized that Steinert's find was
purely accidental.

In 1910 and 1911 Steinert was able to augment his prelimmnary report
by a description of menstruation disturbances as a symptom of the diss
ease; then no more 15 heard of hum. There 1s an obituary mention of him
i Curschmann's work from 1912.

As Thomsen'’s first work was corroborated and pubhcized by Erb in
1886, so Stenert’s report received its confirmation in Curschmann's work
from 1912 He here underlned that Stemnert’s disease presented a dis¢
tinctly defined clmical picture, which admittedly was related to, but not
1dentical with, Thomsen's disease

Curschmann expressed his surpnise that during five previous years
he had not observed one sigle case of dystrophia myotonica, whereas
during the eighteen months since the publication of Steinert's first work
he had seen six cases of myotonia with atrophy. He was therefore somes
what doubtful as to the rehability of the many reports on Thomsen’s
disease up to that time

Curschmann 1ndicated clearly the differences between Thomsen's
disease and Steinert's discase. Firstly, Steinert’s disease invariably set
1 in later life, generally between the ages of twenty and thirty. Further,
the myotoma was almost stereotypically localized so that the term
rudimentary myotonia was justified, and this was also the case with the

i The most 1 distinction, however was the
lar organic dystroph not

y
typical muscle phies and the
found 1 Thomsen's disease

Curschmann showed that the muscle dystrophies could not be the

9 of myotonia, as they frequently appeared in muscle groups that
had never presented active myotonia, and in no few cases muscle dys
trophy became manifest before myotonia.

Cursch 's d p of the lar organic dystrop
were somewhat more thorough than Stemnert’s, and especially Curschs
mann's picture of the “C3 wretches™ cannot but leave upon the memory
of the reader the impression of the oppostte being to the robust athletic

figure with Thomsen’s disease.

1
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The juvenile or presenile cataract, which m 1911 Greenfield noted in
a family with dystrophia my a, was by Cursch {1912) added

to Steinert’s lar organic d phies, and in 1913 Grund sups

plemented this picture with a description of mental defectiveness,
Because of the pred role of the dy hies 1n the pathological

picture, Cursch (1922) proposed the name d phia myotonica,

which 1s now, especially 1n the Anglo:Saxon countries, the preferred
designation

As mentioned, the famihal occurrence of the disease was noficed at
an early stage Grund (1913) was the first to find the disease 1 two cons
secutive generations, and in 1918 Fleischer established 1ts regular familial
oceurrence

Curschmann’s theory — that dystrophia myotonica and Thomsen's
disease are climcally, as well as genetically, different — has been cons
firmed by many authors Boe (1932), however, found in two brothers
pathological pictures, the one typrcal of Thomsen's disease and the other
of dystrophia myotonica There are no reports of later investigations of
these two brothers, which 15 unfortunate as the possibility of delayed

f of muscle dystrophy cannot be excluded,

Bocters (1935), on the basis of £ y clinical i
thought that patients with dystrophia myotonica might occur 1n the samg'
family as patients with Thomsen's disease, and Maas & Paterson (1939)
arrived, partly by th 1 d to the lusion that Thom.
sen’s disease, paramyotoma, and dystrophia myotonica are identica] and
1n reality constitute vanants of dystrophia myotonica. My own investig,
ations have as their special aim the further elucidation of this problesy

Among the many theones on the ethiology of dystrophia myotonjc,
Naegel's (1917) must be mentioned He found the pathological pictun'
so d d by the end ymy that, 1 his opinion, the a1,
ment must be a hentable, endocrine disease of which the musculay
symptoms were but one single part

To cover dystropt Y a, Cursch (1912) applied Erb's
statement on the ethiology of Thomsen's disease 1 a shightly altereq
form Erb wrote “It 15 therefore concervable that Thomsen’s disease 15
a form of muscular trophoneurosis, the actual ongin and seat of which
must, consequently, be sought 1n the central trophic organs.” Here
Curschmann only wanted to alter “Thomsen's disease™ to “dystrophy,

¥ 2 and : Y h " for “troph
sis 1n muscles as well as in the endocnine system”. e
Before embarking upon a further discussion on the ethiology of the
h h path must be available,

disease, 1 n
1 R have be
published, and the especially istological investigations haye )I!Id:ﬂ]

Up to the present moment surp few such iy
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such varied results that 1t has been impossible to form a clear picture to
support a valid theory as to the ethiology of the disease.

During the last ten years dystrophia myotonica has been given an
increasing amount of attention, especially in reports from Great Britain
and the United States. Bestdes myotoma, special tnterest has been des
voted to the variegated chmecal picture (Ravin & cosworkers), and to the
heredobiologic aspect [Boeters (1935) and Maas & Paterson (1943)].

B. SYMPTOMATOLOGY

Steinert's and Curschmann’s classic descriptions of the symptoms
atology in dystrophia myotonica has, since their appearance, been cons
firmed and further augmented by a long series of casuistic and a few
fuller reports. [Rohrer (1916), Adie & Greenfield (1923), Rouqués
(1931), Maas (1937), and Waring, Ravin & Walker (1940)].

Whereas the symptoms in Thomsen’s disease are distinctly muscular
with myotonia and possibly muscle hypertrophy, the clinical picture in
dystrophma myotonica 1s extremely vaned. Apart from the myotonia,
which characterizes the disease, there is found more or less pronounced
muscle dystrophy with charactenstic localization. To this picture must
be added an almost kalerd collection of lar dystroph
and m examining these one touches a number of interesting pathos
phystological problems

My own matenal compnises 101 living patients with dystrophia myos

tonica At the chmcal I have especially stressed the ims
portance of the lar organic dy: hies. The chnical descrips
tions have been suppl d by histol 1 ti of the endos

crine organs of three patients who were subjected to autopsy.

Together with an inveshgation of the mental changes I have gone
into the question of the effect of the disease on the social conditions of
the patients That problem 1s certamnly the most important for patients
suffenng from fhis incurable disease.

1. MYOTONIA
In Chapter IT on Myoton:a, this symptom has been descnibed 1n des
¢a1l and mention will here be made only of its special aspects with regard

to dystrophia myotomca. . .
It must at once be stated that Buchthal & Clemmesen in 1941 ins

vestigated a number of patients from my matenal, and they arrived at
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so with dystrophia myotonica. Up to now the earliest age of manifests
ation of myotona in this disease has been reported by Maas (1937) in
a child of three, who had mechanical myotonia. I have myself ascertained
mechanical myotonia i a boy of two (157), who had active myotonia
at the age of four, Besides I have found active myotonia 1n several
children, aged between six and nine.

The age of manifestation, according to my patients and their relatives,
varied between five and sixty, the average age being 186 years Four
old patients stated that their myotonia had become manifest between
fiftysseven and sixty.

It is even more difficult to fix the time of manifestation with regard
to the muscular dystrophies as they steal upon the patient and in the
beginning are felt only as an inconsiderable reduction of strength.

As a rule, myotonia and muscle dystrophy become manifest more or
less simultaneously, but 1n a few cases, e. g. as in two of my patients
(Nos. 42 and 107), the myotoma can be d d for several years
before the dystrophy becomes manifest. Personally, 1 have never come
across cases with reversed symptoms — muscle dystrophy without myos
tonta — but a number of authors have reported such cases of dystror
phia myotonica sine myotonia This phenomenon will receive later mens
tion,

The degree of myotonta may diminish 1f the muscles in question bes
come dystrophic, and 1t may be difficult to demonstrate the myotonia
in severe cases. Both reported cases of dystrophia myotonica sine myos
tonia (Curschmann 1922 and Amyot 1938) were extremely severe, and
there 1s a probability that the my was impossible of d I3
on account of muscle dystrophy. The active myotonia was very indistinct
in a number of my patients with severe dystrophy, but careful examin«
ations invariably revealed myotonia to be present. In none of my cases
have symptoms of myotoma been absent.

The locali of my frequently differs from that of dystrophy.
Thus, active my ja 15 almost ly found in the finger flexors,
and h 1 my can be d d 1n the finger extensors,

1 the thenar and the edge of the tongue. Most often the dystrophies be«
gin in the facial muscles and the sternocleidomastoid muscle, and thus
myotonta and dystrophy 1n the mitial stage are found in well s:parafed
muscle groups. Further, there 1s no proportion between the dnstribuht{n
of myotoma and dystrophy, as 1t frequently happens that the myotonia
is very limited 1n cases where the dystrophy is widely spread.

Taken as a whole, myotoma and dystrophy seem to appear mt.itpl
endently, although the sy become ifest about the same time.

As to the cause of my in dystrophi Y ica, it has been
discussed whether the myotonia might have any connexion with the
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organic dystrophies of this disease. Since Lundborg’s paper 1in 1904 —
in which he propounded the theory that myotonia, like tetany, is caused
by disturbances n the calaium metabolism — special attention has been
focused on the parathyroid glands. But many fatal blows have struck the
theory, the last directed 1n 1931 by Rouqués who went thoroughly into
this problem, Nor does a conmexion with dystrophy in other organs
appear a probable solution, when 1t 15 borne in mind that the myotonic
symptoms are the same as in Thomsen's disease where no dystrophic
organic symptoms are found
Treatment of myotora with quinine has been mentioned It has been
tried 1 a number of cases of dystroph a in ly reported
as well as in the present matenal — and with good effect when used
duning comparatively short periods The effect is upheld only so long as
the quimine 1s admimstered. There have been no opportunities of ascers
taming whether there 15 habituation 1n this, as 1s the case in Thomsen's,
disease. Quinine treatment has been tned by several patients m this
wmer 's matenal, but the treatment was only continued 1n two cases with
pt a The rarely helps these patients to bes
come m for worLlng, because myotonia 1s never the prnmary cause of diss
ablement Only 1n those few cases where the patient 1s still ablesbodied,
but hampered by myotomia, have I found reason to apply quinine The
rest need money more than quinine

2 MUSCLE DYSTROPHY

Muscular dystrophy had bee: ded as the more dyss
trophic symptom until Curschm.mn (1912) directed the attention to thc
lar organic dy

Muscular dystrophies affect only striated musculature, whereas the
smooth musculature always remains unchanged
Dysteophtes are not prtceded by patns nnd not a:compamed b) fir
bnll as are 1l
Most frequently they are f:mly symmetrical, but 1n the 1nttial s(ages one
may generally find dystrophy n, ¢ g. one of the stemocleidomastoid
muscles

The charactenstic localization of the muscle dystrophies 1s found 1n
no other discases with my hy of a or lar nature
Lspeaially speafic 15 the d)slmph) of the sternocleidomastord muscle

The nature of the dystrophies and espeaally their relation to the other

hies have been eluadated by Buchthal & Cll 941)

tluough the examination of some of my patients. The dystrophies were,
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electromyographically, of the same character as 1n progressive muscular
dysfmphy and different in nature from neurogenous atrophies. Histolos
gically S, Wohlfahrt & G. Wohlfart (1935) arrived at the same result.

Therefore, the dystrophies in dystrophia myotonica are likely to be
of a penpheral, muscular nature.

Localization of Muscular Dystrophies.
Ocular Muscles.

The levator palpebrae supernons muscle 1s a frequent seat of dystros
phy with resultant ptosts of upper eyelid. The ptosis is further increased
by the almost constant enophthalmos. The other muscles never seem to be
seniously affected, as the eye movements are always free.

Mastication Muscles.

The majonty of patients present dystrophy of mastication muscles
The temple regions are hollow, and the chin 1s pushed forward, mouth
open, on account of the weak icati les. Rossols (1902)
reported habitual jaw dislocation which has been repeatedly described
since then In my own matenial there are several patients with this ins
firmaty,

Dystrophy of mastication muscles is one of the reasons why these
patients are slow over eating.

Facial Muscles.

First and foremost the orbiculans ocult muscle 1s most often the seat
of dystrophy. For this reason the patient suffers from lagophthalmos, a
symptom noticed by the patient’s relatives Further, the dystrophy affects
most mimic muscles 1n forehead, cheeks, chin and mouth region. This
gives the patient a flabby or gaping expression: the mouth is shghtly
open and the face practically devoid of mimics. This condition is termed
myopathic factes. The facial expression 1s, however, different from that
of other disease with myatrophy, as it 1s distinetly characteristic of
dystrophia myotonica These patients from different families often res
semble each other more than the members of their own families Patients
with p: ed dystroph ica can therefore be r zed from

4 .
their face only. Thus, I have zed four of my propositi from their
myopathic facies (Figs. 8 and 9).

Pharynx, Larynx, and Esophagus.
Dystrophy in the muscles of these organs are found very frequen!l}'.
and certainly in all severe cases of dystrophia myotonica, It causes difs

ficulties in speech and swallowing
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Fig 8 Fig 9
Dystrophia myotontca (pahents Nas 33 and 160) Myopathic facies, frontoparictal
baldness and flattened front side of neck

Fiz 10
Dystrophta my otonica (panent No ) Dystrophy of nght stemodeidomastord muscle
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The laryngeal muscles may be the seat of dystrophy [Steinert (1909),
Fox (1909), and Lamby (1931)]. Steinert found that the patients flung
out the words by expiratory movements instead of using the gloths
muscles, and autopsy revealed dystrophy in the interarytenoid muscles

Laryngoscopy was made on four of my patients. Only 1n one case
was found deficient occlusion of the vocal folds, and a number of
p ts had hoarse, t and weak voices, indicating dystrophy
of the laryngeal muscles.

The pharyngeal muscles are very often the seat of dystrophy. Albrecht
(1920) found dystrophy n the velum palabnum, shniveiled secretion on
the throat wall, and foaming saliva in the pirform recess, indicating
defrcient functioning of the throat muscles

Swallowing difficulties and bulbar speech with nasal voice are very
frequent symptoms of dystrophta myotonica, and I have in a number of
cases observed dystrophy in the velum palatinum and driedsup throat
secretion In the four cases submitted to by a lary t
the patients had nasal speech, but the muscle dystrophy was, neverthe:
less, overlooked.

Like myopathic facies, the speech 1s characteristic of patients with
dystrophia myotonica In almost all cases 1t 1s very rapid, not to say
gabbling, the voice 15 monotonous, sometimes hoarse, weak and nasal
Articulation 15 bad, rendering the speech extremely indistinct The bad
articulation is due to dystrophy 1n tongue and facial muscles [Albrecht
(1920) and Lamby (1931)].

The musculature of the esophagus may be the seat of dystrophy n
the upper third, corresponding to the stniated musculature, Three autops
sies have given me opportunities of making this observation Climeally
Albrecht (1920) reported slack walls and big Jumen i the upper part
of the esophagus, and by roentgen examinations Terrten, Sainton & Vel
(1929), Lamby (1931), and d’Antona (1935) observed widening of the
upper part of the esophagus ) ]

Two of my patients were to such but the
sages found were normal

The dystrophic changes 1n Q‘he ph‘arynx and the upper part of the
esophagus may certainly cause dg’lhculty 1 swallowing. Informafion on
this point 18 obtamed only by direct questions to the patients, as they
are frequently too stupid to seport 1t themselves. Some of my patients
suffered from swallowing difficulties, but not toa degree 50 pronounced
as to constitute a senous obstacle agamst the intake of food.

pas:
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Tongue

Dystrophy in the tongue musculature 1s generally found only in severe
cases It mamifests itsell by a furtowed or folded tongue surface and ree
duced volume. Observation has not been made of special consequent
difficulties

Muscles of the Neck

The platysma myoides becomes dystrophic alongside with the facral
muscles so that 1t may be completely absent in severe cases.

The ruscle dystrophy most charactenstic of the disease 15 that of
the sternocleidomastord muscle In hghter cases one of the muscles may
be atrophic, and 1n more severe stages of the disease it is impossible to
demonstrate the muscles, and the anterior side of the neck appears
peculiarly flattened out (Figs 9 and 10)

In severe cases the muscles of the back of the neck may be dystrophic
so that the ch it I3 of the his capitis muscle
15 facking

A result of dystrophy m the muscles of the neck 15 that the patient,
when lying. is unable to raise hus head from the mllow, but drops it backs
wards when attemphing to sit up In order to averd this unpleasant drop
of the head, many of these patients must turp over on one ide before
taising the upper part of the body Dystrophy 1n the muscles of the back
of the nech causes the head to droop forward perceptibly One of my
patients with severe dystrophies in the muscles of the neck had to balance
tus head shghtly backwards at a certain angle, or 1t would drop either
forwards or bachwards

Long Muscles of the Back

Dystrophy 1 these muscles may accentuate the natural cutves to a
considerable degree, making the back markedly cunved — beginming
with the projecting head and ending with the deep Jumbar lordosts
(Figs 1 and 12)

Abdonunal Muscles and Diaphragm

Dystrophy i these muscles to a conuderable degree adds to the
aggravation of the patsent's carage The abdomen 1s slack and pro.
mnent without becommng completely parctic, however. Difficulties n
evacuation and respiration are unknown, but coughing may be of a para.
Iyt nature
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Shoulder Muscles.

Even in lighter cases dystrophy of the supraspinatus and infras
muscles are frequently found In severe cases the deltoid muse
Likewise be affected, disabling the patient to a senous degree. In
this wnter's patients there was dystrophy of the lower part of the
muscle, while the upper part was prominent like a puff sleeve

Fig 11
Dystrophta myofonica  (Patient No 115}
B [ baldness, myopathic facies,

hanging jaw, drooping head and accentuated
cutvaturss of the back

Upper Arm Muscles

Only 1n severe cases may dystrophy be found in these muscles
1f 50 1t will be of an extremely disabling effect because of 1ts hamp
of the efbow movements Two of my patients had severe dystro
n these muscles and found 1t very difficult to carry the food to
mouths. Further, they were not themselves able to manage dressing
undressing. When walking, their arms hung slack hke those of a

Forearm Muscles
Whereas the active myotona 1s pnmanly localized to the finger

ors, dystrophy 15 generally first observed m the forearm extensors.
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ten & Gibb (1909) and Stenert (1909) considered this lo:all-anon lypx-

cal and jally drew to dystrophy in the b
muscle, Also the flexors may become dystrophic in severe cases, with
resultant reduced strength in the fingers so that the patients may drop

objects they hold mn their hands and not have the strength to use tools.

Fig 12

Dysteophta myotontca (Patient No 32} Fmaciation myopa.
thie factes deepeset eves slack mammac, aceentuated Jumbar
lardosss and recurvation of knees

Small Hand Muscles
Dystrophy in these muscles, and espeially n the thenar, are often
among the earhiest of onset, but are, on the other hand. not nearly so
frequent and regular as dystrophtes 1n face, neck, and forearms
Severe cases may present dystrophy in the thenar as well as in the
hypothenar muscles, but severe dystrophy 1s rarely obsenved 1n the in.
terosser muscles.
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Effect of these dystrophies: nonsability to perform adjusted moves
ments of the fingers, e. g. rendering the patient unable to buttan his
clothes, turn the key 1 a lock, or hold knives and forks in the usual
way. In such cases the fingers are frequently somewhat unagile and stff.
Further, therr may be hat hampered by the myotonia.

Iip Muscles

The hip muscles are but inconsiderably affected by dystrophia myos
tonica — in contradistinction to what is the case in progressive muscle
dystrophy If the patient has severe and widelysspread muscle dystrophy,
these muscles may be dystrophic, and the patient is severely disabled

Thigh Muscles

The quadriceps femoris muscle 1s not infrequently dystrophic. This fact
causes the patient difficulties i getting up from a chair, and he easily
falls Generally such patients walk with strong recurvation of the knees,
partly due to the simultaneous talipes equinus. In severe cases the dystros
phy may affect extensors as well as flexors These dystrophies disable
patients to a considerable degree (Fig. 12)

Lower Leg Muscles.

Apart from the favounte sites previously menttoned, the muscle
dystrophy 1s frequently localized to the anterolateral side of the lower
leg. Less affected are, generally, the muscles of the back side Resultant
of these dystrophies the patients acquire dropfoot. 1 spotted one of my
propositi 1n the street because of his cock’s gait and his typical myopathic

face.

Fect Muscles.
No previous has been made of dystrophy m these muscles.
Besides dropfoot, one of my patients had clawfoot, which was un+
doubtedly due to dystrophy i the small muscles of the foot. He had

to have his footwear spectally made.

Sphincter Muscles
Previous reports mvariably contain statements to the effect that no

dystrophies have with certainty been observed in the external sphincter
am and the sphincter urethrae membranaceae None of my patients have
complained of mcantimence, but one had flatulent tendencies and a somes

what atonic external sphincter ant
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Effect of Muscle Dystrophies on Working Ability.
In table 6 below the degree of the dystroplies is shown by figures
0 o 3. In estimating this degree special consideration has been given
to the reduction uurkmg ability, for which reason it has first and
been d; ding to the muscle dystrophies of the
extrenities.

0. working abdity not reduced on account of muscle dystrophy.
phystcal working ability reduced to a lesser degree.

« physical working ability reduced 1o a considerable degree, so that
the patient will have difficulbies in performing manual work,
physwcal workang ability reduced to a degree that makes 1t impossible
for the patients to perform manual work, they will, therefore, genere
ally be invalids in the meaning of the law (i ¢ working abibity less
than 33%: per cent)

-

“

The degree of muscle dystrophy i this writer’s 101 hving patients
appears from the followsng table-

Table &

Degees of e dntreghy
535 paheons 1th drstuhis myetona ot

Q 1 2 3
Between ages 15 and 60 16 H 0 15
Ages under 15 and over 60 10 2 1 0
Total 26 Yo 21 1

3 CREATINE AND CREATININE METABOLISM

In certam pateents with atrophy 1o the muscles there may be found

} creatines w the unne,
In nosmal persons there 1s physiwlogical ereatinuna dunng the whole
penod of childbood In women there 18 frequently intermattent, moderate

n with whereas m adult men there
13, generally, no creattne excrztion in the unne [Nann (1934)}
Dunng ifi diseases, thyroton , carcnomatosts, cardiac

wsufficiency etc and w patents with muscelar cheumatism there may
be found creatinuna to varyng degrees {BrachnersMortensen & Clemmes
sen (I,

Patholegical creabiouna 1s found to he espenally pronounced n
patients with progressive muscular dystiophy, but may be demonsteated
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The non Muscylyy dystmph:es are lotah:cd in 5 Mmber of Varioyg
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Cardize changes Very rarely become manfest, byt in a number of
cases eIectrocardmgraphzc changes may be demnns(rated.

But of all the nonsmuscufay dystmphies, the mentay changes may be
characteryzed as extremely Promment i impartance, Firstly, there 15
deficiency of mtelligence, which may be severe 14 a degree fequiring the
term: mental defmency. and, Secondly, there 1S more or Jegg evident re,
duction of Inthiative, whych may be 5o sertous that the Patient 15 unfyy for
work Despite theyr miserabje condition and Benerally deteriorateq cirs
cumstances, most of the patients are almost morbudly satisfied and selfs
overeshimating,

The working abihity, reduced by the muscular dyslrophies, is further
deteriorated by the nonsmuscylay dystrophic changes — and especially
those of 5 mental nature The Present investlgatx'on will revea] that about
two thirds of the Patients are disabled ¢, 2 degree that Prevents them
from managing withaut a4

tusts ne found ip four

o leria ald muscle dysircphy Wwere due ¢, latent tetany,

He found dustdike apacities with , tendency ¢o ey tagether into
streaks and lines 1n the anterior cortex besides Starsshaped cataract in
the postertor cortex Greenfreld's descnptmn IS 1 close correspondence
with thes, as he 1n Particular foynd polar Starsshaped Cataract in the

Cror cortex

Pos}leischer (1916, 1917, 1918, and 1922) ang his chyer at the eye clinic
at Tubingen, Germany, had' dunng Several years noticed that , number
of the patients with presenile and Juvenile cat:;rac(cus changes looked
miserable and had 2 charactenstic f'acxal eXpression, byg they did not be.
rome aware of dystrophia myotorzxca until they read Cur:chmann's res
port of 1912, Fleischer's descnp‘hon of the lenticul,y OPacittes in Ll
essentials corresponds to Bartels's polar, Posteniay <ortical Starsshaped
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that of tetany. However, 1t has been established for long that myotonia
has nothing to do with tetany, and that lenticular opacities are a dystro-
phic symptom [Rouqués (1931)]

In certain cases of myxedema and Mongohan idiocy, juvenile lentis
cular opacities, similar to those of dystrophia myotonica, may be demons
strated. Like the latter, they are manly found in the cortex and may
be white, shining and coloured. Goulden (1928) and Rivoire (1930)
supposed that these opacities were caused by disturbances n the internal
secretion.

Finally 1t must be mentioned that normal lenses may display single
grainsshaped or dustsike opacities without characteristic localization
[Pellaton (1924) and Vogt (1931)]

Vogt (1922) considered cataract 1n myotonia to be a constant symps
tom 1n patients with dystrophia myotontca, and Allen & Barer (1940)
and Sautter (1941) found lenticular opacities in all their patients (Nos.
22 and 24, respechively). Maas (1937) found the lenticular opacities to
be absent 1n certain cases although other symptoms of dystrophia myo:
tonica were clearly present, Vos (1936) found lenticular opacities in 23
of 28 patients.

The earliest ages of manifestation of cataract in myotonia were stated
by Fleischer (1918) and by Vos (1936) to be between the ages of 20
and 35, and between 10 and 20, respectively Sautter (1941) thought that
the first opacittes appeared towards the later 'teens and that hereafter
they slowly d i number, lly not affecting the vision until
after forty. In hus mvestigations he was unable to find any immediate
connexion between the degree of development of the cataracts and of the
other symptoms, and several descriptions exist of mamfest cataract with
but weak muscular symptoms [Vogt (1931) and AMaas (1937}. Vogt
imagined the possibility that patients with cataract 1n myotonia, but
without other ascertamned symptoms, might, nevertheless, have muscular
symptoms to a very shght degree. The familial appearance of cataract in
myotonia in otherwise healthy relatives of patients with dystrophia myo-
tonica was first described by Greenfield (1911) and has later been res
peatedly confirmed, inter alia by the heredobiological investigations made
by Flescher (1918) and by Frey (1925} It appears from their pedigrees
that persons with cataract are genetic carriers, as among their descendants
there are frequently patients with dystrophia myotonica. Such carriers
are dangerous, because their fertility 1s not reduced. In his family m-
vestigations Fleischer found anteposition: many members of the ﬁr.sf
generation had senile cataract, m the second presenile cataract, and in
the third generation dystrophia myotonica with juvemle cataract. This
was Fleischer's basis for his theory of progressive hereduty. i

Vogt (1931) and Bing (1938) found increased cholesterol contents in
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lenses of patients with cahract in my otoma and they thought that the
were crystall i Waring, Ravin &

W'alkcr (1940) were unable to conhrm this point, because they found
normal cholesterol content 1n a lens with cataract in myotonia

Histological exammnation has been made by Bielschowsky, Maas &
Ostertag (1933), who in the interstices between the lamellae found small
dustelike, crystalline grains with lipoid reaction. Sautter (1941) found
the nucleus intact and tn the anterior cortex several small cavities, which
were especiall; in the ial zone. There was wasting of
the fibres n the postenior cortex He did not succeed in ascertaining
whether the crystalline precipitations 1n the cavities consisted of choles
sterol

There are no special probl; d with the of mature
cataracts 1n myotonia [Sautter (1941)]

Own Investigations

As far as possible I have, 1n the family investigations, examined all
persons with regard to manifest cataract were they able to read? and
were there any macroscopically visible signs of cataract? In a number of
cases the patients have been subjected to ophthalmoscopy

The tnvestigation covers 874 living persons 1n 21 hmxh:s mth dystro.
phia myotonica. Of these, 101 had lar and 1
and 17 of these patients had manufest cataract. Of the rcmammg 773 pers
sons, 12 had manfest cataract

Shit lamp examinations have been made on as many patients as poss
sible and on a number of family members without symptoms of dystro.
phta myotonica, The exammnations were made either at the hospitals
where the patients had been admitted (the K hospital, the Rigs
hospital, and the Militzrhospital), or on T at a number of
practising ophthalmologists” and at the Eye Department of the Kommune.
hospital. All examinations have been made in mydriasis, which is necess
sary for demonstration of the fine changes,

The vision was more or less reduced in patsents with coarser lenticular
opacaities, but in the majonty of patients there was no considerable re.
duction of vision Nor have ophthalmoscopical examinations revealed any

b ! beyond k 1

Sht lamp examinations were mnde on 47 patients, as well as on 21
fanuly members without symptoms of dystrophia myotomca

These 21 family members were not picked at random, but were prefer.
ably very near relatives of patients, Mamfest cataract was found in § cases
(Nos. 141, 142, 119, 173 and 38) Six others (Nos 4, 8, 39, 43, 65, and
92) had lenticular opacities as found in patients with dystrophia myo,
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tonica, In the pedigrees they have therefore been registered as having
cataract 1n myotonza,

Finally, 7 other family members, not examined by slt lamp (Nos.
3, 49, 99, 150, 153, 154, and 158), had manifest cataract without other
symptoms,

Of the 47 examined patients, 41 — or 87 per cent — had more or
less pronounced lenticular opacrties.

Manifest cataract 1n one or 1n both eyes was found in & patients
(Nos. 54, 55, 67, 85, 120, and 146), in a number of cases the cataract
had been operated on. As has been stated, a further 11 patients, not
examined by sht lamp, had manifest cataract (Nos. 5, 36, 50, 76, 101,
126, 127, 128, 159, 168, and 179) These 17 patients were between 33
and 67 years and had an average degree of muscle dystrophy of 1.5.

In 18 patients (Nos. 15, 19, 26, 28, 42, 44, 53, 56, 62, 63, 64, 86, 117,
122, 149, 152, 164, and 175) between 19 and 56 years (34 years) and
with muscle dystrophy 1.6, were found P vely coarse I i}
opacities — corresponding to Fleischer's description — with cortical,
rosettesshaped dimness and gramnsformed crystalline opacities. Generally
the opacities were most pronounced posteriorally, and the nucleus was

always clear.
17 patients (Nos. 10, 13, 16, 24, 32, 37, 41, 45, 57, 69, 70, 91, 95, 103,

121, 165, and 181) between 14 and 46 years (32 years) and with muscle
dystrophy 1.2, had comparatively fine and few opaattes. In some cases
the sht lamp prcture corresponded to Vogt's description fine, crystalline,
white or coloured cortical opacities, whereas in other cases there were
Jess characteristic, Finely Vspotled or lal:ger. round opacities. The opacities
were especially evident in the posterior cortfx‘ )
Finally there were 6 patients without lenticular opacities at slit lamp
exammation, aged between 11 and 49 (average age 25), and with an
average degree of muscle dystrophy of 1.3.
From this appears, as mxght be expectcd._ that the most developed
Jenticular opacities are found in the oldest patients, but t_here is no clear
Jation between muscle dystrophy and lenticular opacity — manifest
- + may be found in several older patients with very weak muscular
cataﬂt‘;ms {Nos. 76, 126, 127, 146, and 168), and on the other hand it
symec impossible to demonstrate lenticular opacities n patients with
s muscle symptoms and dystrophies (Nos. 82, 93, and 97).
scve;el patients (Nos. 19 and 28) there were no opacities at the furst
h,'na(ion, but fine opacities at an examination some years Jater. Als
exa;n, t the first exammnation these patients had severe muscle sym«
reac ¥ ah is not possible to give any definite age of the first manifestation
g;o;;‘;' fenticular opacities, but t\here were, in my material, no clear ops

acities in patients under 1. < -
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In the 21 familes investigated there were remarkably weak lenticular
opacties in six {(family No 2, 3, 8, 9, 10, and 18). In six other families
(Nos. 1,4, 5, 6,7, and 13) the opacitics were much more strongly devels
oped. This fact points towards a familal disposition to lenticular opacis

ties, independent of the other sy 3

Two family bers with | ! i but without muscular
symptoms or nonemuscular dystrophies (‘\'os. 38 and 43) were examined
by el yography for latent my There was no prolonged elecs
trical activity after voluntary snnervation, nor after percussion near the
site of the el les, and intravenous iy of 1 mg prostigmine

produced no myotonic reaction

Among the deceased family members cighteen had had symptoms of
manifest cataract, and 1n five there have possibly been muscular symptoms
of dystrophia myotonica besides The possibility cannot be excluded that
a number of these persons might have had senile cataract unrelated to
dystrophia myotomica.

By investigating the living members of four families, 1t has been poss
sible for me to confirm the heredity of cataract with apparent progression
through several generations

In family No 1 patient No 3 had had presemle cataract, which had been operated
on s daughter was a typrcal case of dystrophia myotonica, but without manifest
cataract No 4 had typical, comparatisely fine fenticular opacities (s I e) His eldest
daughter had rather coarser lenticular opacities while four younger chuldren had typrcal
dystrophia myotonica with lenticular opacsties The eldest daughter had several children
with fully developed chinical pictures and lenticular opacitics

In fanuly No 4 two brothers had typical myotonic cataract one of them operated
on The clder brother had two sons one of whom had dystrophia myotonica with
lenticular opacities, the other with but fine opacties The younger brother had three
children, two of whom were typical cascs of dystrophia myotonica with fine lenticalar
opacitics

In famdy No S one father had mamifest cataract and s daughter dystrophua
myulon!n with mapient cataract

In family No 12 the mother of the pmrosnu- had senile nuckeowd cataract at the
age of 80 The prop had severe dvetroph with cataract in myotoma,
and all his four children have dystrophia myotonica one with a mature cataract
in myotonia and two with evident lenticular opacitics The youngest is 2 minor and
has not been examined The cldest son has three children of whom two already
present complete chinival pictures

It has not been possible for this wnter to investigate further into the
problem of whether this seeming progression 35 apparent or real. This
would require a number of consecutive, completely investigated genere
ations Possibly the progression appears by elective selection, since 1t js
patients with cataract, but without other symptoms, who mamly pro
pagate the famuly
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tonica In the pedigrees they have therefore been registered as having
cataract 1n myotoma,

Finally, 7 other family members, not examined by slit lamp (Nos.
3, 49, 99, 150, 153, 154, and 158), had mamifest cataract without other
symptoms

Of the 47 examined patients, 41 — or 87 per cent — had more or
less pronounced lenticular opacities.

Manifest cataract in one or in both eyes was found in 6 patients
(Nos 54, 55, 67, 85, 120, and 146); in a number of cases the cataract
had been operated on. As has been stated, a further 11 patients, not
examined by sht lamp, had manifest cataract (Nos. 5, 36, 50, 76, 101,
126, 127, 128, 159, 168, and 179) These 17 patients were between 33
and 67 years and had an average degree of muscle dystrophy of 1.5.

In 18 patients (Nos. 15, 19, 26, 28, 42, 44, 53, 56, 62, 63, 64, 86, 117,
122, 149, 152, 164, and 175) between 19 and 356 years (34 years) and
with muscle dystrophy 1.6, were found comparatively coarse lenticular
opacities — corresponding to Fleischer’s description — with cortical,
rosette:shaped dimness and gramsformed crystalline opacities. Generally
the opacihes were most pronounced posteriorally, and the nucleus was
always clear.

17 patients (Nos 10, 13, 16, 24, 32, 37, 41, 45, 57, 69, 70, 91, 95, 103,
121, 165, and 181) between 14 and 46 years (32 years) and with muscle
dystrophy 12, had comparatively fine and few opacities In some cases
the slit lamp picture corresponded to Vogt's description: fine, crystallne,
white or coloured cortical opacities, whereas 1n other cases there were
less charactenstic, finely spotted or larger, round opacities. The opacities
were especially evident in the posterior cortex.

Finally there were 6 patients without lenticular opacities at shit lamp
examination, aged between 11 and 49 (average age 25), and with an
average degree of muscle dystrophy of 1.3,

From this appears, as might be expected, fhat the most developed
lenticular opactties are found 1 the oldest patients; but there is no clear
relation between muscle dystrophy and lenticular opaaity — manifest
cataract may be found 1n several older patients with very weak muscular
symptoms {Nos. 76, 126, 127, 146 and 168) and on the other hand it
may be impossible to d ities 1n patients with
severe muscle symptoms and dystroplnes (Nos 82, 93, and 97).

In 2 patients (Nos. 19 and 28) there were no opacities at the first

ion, but fine ties at an some years later. Ak
ready at the first examination these patients had severe muscle syms
ptoms. It 1s not possible to give any defimite age of the first mamifestation
of the lenticular opacities, but there were, in my material, no clear op#
acities in patients under 14
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In the 21 families investigated there were remarkably weak lenticular
opacities in six (family No 2, 3, 8, 9, 10, and 18). In six other famihes
(Nos 1,4, 5,6, 7, and 13) the opacities were much more strongly devel
oped This fact points towards a fanulal disposition to lenticular opaais
ties, independent of the other symptoms

Two family b w:(h Ienti: but without muscular

ymptoms or phies (Nos. 38 and 43) were examuned
by el graphy for latent y There was no prolonged elecs
trical activity after voluntary innervation, nor after percussion near the
site of the el des, and of 1 mg i

produced no myotome reaction

Among the deceased family members eighteen had had symptoms of
manifest ca(aracf and 1n five there have possibly been muscular symptoms
of d y a besides The possibility cannot be excluded that
a numbcr of these persons might have had senile cataract unrelated to
dystrophia myotonica

By investigating the living members of four famtkies, it has been pos«
sible for me to confirm the heredity of cataract with apparent progression
through several generations.

In family No 1 patent No 3 had had presenile cataract, which had been operated
on His daughter was a typical case of dystrophia myotonica, but wiathout manifest
cataract No 4 had typical, comparatively fine lenticular opaciies {s 1 e} Hes eldest
daughter had rather coarser lentscular opacities while four younger children had typical
dystrophia myotonica with lenticular opacities The eldest daughter had several chuldren
with fully developed clinical pictures and lenticular opacities

In family No 4, twa brothers had typical myotomc cataract, one of them operated
on The elder brother had two sons, one of whom had dystrophia myotonica with
lenticular opacities, the other with but fine opacities The younger brother had three
childeen, two of whom were typical cases of dystrophia myotonica with fine lenticular
opacities

In famidy No 5 one father had mansfest cataract and his daughter dystrophia
myotonica with maipient cataract

In family No 12 the mother of the propositus had semule nucleoid cataract at the
age of 80 The had severe with cataract in myotonia,
and all his four children have dystrophia myotonica — one with a mature cataract
1 myotoma, and two with evident lenticular opacities The youngest 15 2 minor and
has not been exammmed The eldest son has three children, of whom two already
present complete clinical pictures

It has not been possible for this writer to investigate further into the
problem of whether this seeming progresston 15 apparent or real This
would require a number of d geners
ations, Possibly the progression appears by :Iechve selection, since 1t is
patients with cataract, but without other symptoms, who mamly pros
pagate the family
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Summary,

In the majority of pat with dy: ica are found lens
ticular opacities (in this witer's material 87 per cent).

DManifest cataract was found in 17 of my 101 patients. Average age:
50 years,

Slit lamp examination reveals, m the imtial stage, corfical, spotted,
frequently crystalline, white, shining, or coloured opacities. Generally
there is a fine, subcapsular free region, and the majority of the opacittes
1 the posterior cortex. The finest apacities were found in slightly less
than half of my patients, but they were not quite so typical as described
by Vogt (1931).

In older patients may be demonstrated coarser, less characteristic
opacities in the cortex.

There are frequently augmented nuclear scleroses and condensation,
in stellate formations, of dusts and pointsformed opacities along the
suture lines, or of a more porous, limestoneslike central nature. As typical
of cataract 1n myotoma are generally found cortical, white or coloured
crystalline opactties [Fletscher (1918)). These coarser opacities were
found in about half of my patients.

The mature cataract 1n myotonia cannot with certainty be distins
guished from other cataracts, but the nuclear opacities may, however, be
described as more cloudshike than for example in cataract in tetany

There 15 no clear relation in development between cataract in myos
tonia and the other symptoms, and in the famihes the cataract may appear
as the only symptom 1n parents and siblings, but not 1n children of the

-

patients. .
It 15 imposstble to lay down the law as to the earliest age af manis

festation of thts symptom, but in my material no lenticular opacities were
found 1n patients under 14. The opacities increase with the years, but
the vision 15 rarely reduced until about the age of 40.

Judging from my investigations there may be familial disposition to
cataract 1n myotonia.

It may be difficult to distinguish between cataract in myotonia, on
the one hand, and cataract 1n tetany and lenticular opacities in myxedema
and Mongolian 1diocy on the other, but according to Vogt the crystalline,
white or coloured opacities m the cortex as well as the free subcapsular
region are quite charactenistic of cataract in myotonia

Cataract in myotoma s dommnant and, apparently, progressive of
heredity. The questions of heredity will receive later mention.
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bolic rate, and more or Jess pronounced colloidal and fibrotic thyrord
gland. So, there seems to be some justification for the theory that
enophthalmos n these patients 1s caused by dysfunction of the pituitary
gland or higher vegetative centres.

DYSTROPHY OF ENDOCRINE GLANDS
GONADS — IN MALES

The earlter reports on patients with soscalled myotonta atrophica
contained descriptions of two patients with testicular atrophy [Gaup
(1900) and Furnrohr (1907)], but 1t was Stetnert (1909) who described
atrophy of testes as a symp of d phia my a The symp
was present 1n four of his six male patients, and these four were deprived
of their former normal sexual potency

Curschmann (1912) confirmed this observation, as three of his six
patients had testicular atrophy Rohrer (1916) m his bibhographical
survey found that sixteen out of twentysfour had atrophy of testes and
possibly simultaneously of the external gemitalia. Nineteen male patients
with dystropt y a had been d with regard to sexual
Libido, which appeared to be absent i seventeen cases Maas (1937)
found that many patients, both with severe and light muscle symptoms,
had small and soft testes and potency disturbances In cases of pros
nounced atrophy of testes the secondary sex characters were feebly devels
oped A few patients, however, had retained the potentia generandi up
to the ages of between thirty and forty

There has been published a number of histological examinations of atraphic testes
from patients subjected o autopsy [Hitzenberger (1920), Weil & Keschner (1927),
Gullan, Bertrand & Rouqués (1932) Brelschowsky, Maas & Ostertag (1933), and
Keschner & Davison (1933)], and all these wniters found atrophy of the epithelum
of the convoluted tubules which had been converted nto hyalime chords Apart from
Hutzenberger (1920) and Guillamn, Bertrand & Rouqués (1932}, all the authors found
hyperplasia 1n the interstitial tissue and especiafly of cells resembling the intersttial
cells normally present

Attempts at substitution therapy were first made by Slauck (1933)
together with Kostakow They investigated the effect of glycine and
testiculin on the creatine excretion and muscle dystrophy, and thought
they observed a defimte effect Hesser, Langworthy & Vest (1940) treated
four patients with testosterone propionate, 25 mg every other day for
more than two months, and two of the cases with testicular atrophy
obtained improvement, subjectively as well as objectively, whereas there
was no definste effect on the other two patients without testicular atrophy.
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His hibido was considerable, and he had become the father of seven
children, despite miserable social condihions, and against the wish of his
wife

After the disease had been zed he was rec ded for
vasectomy.

In 6 of the adult patients (Nos. 19, 24, 44, 70, 120 and 181) the B.M R
was determined to be 107, 70, 95, 82, 73, and 82 per cent, respectively
The furst patient had ne atrophy of testes at the tume of examination,
but the others had definite testicular atrophy.

No. 120 was somewhat too heavy, but Nos 24, 44, and 70 were thin
1 spite of testrcular atrophy and reduced B M.R

According to Hart Hansen (1941) castratton does not affect the
B.M R, and the fatness in 15 per cent of castrated persons appears ins
dependently of changes 1 the B M R In many cases the BM R m
my patients 1s reduced and at the same time testes are atrophtc, so that
the condition 1s different from that arising from castration

The excretion of sex hormones 1 the urine was determined 1n 4 of
these 6 patients There was no atrophy of testes m No 19, and the sexual
hbido was retamed. The others had atrophic testes and reduced kbido
The results of the examinations are

Table 7
Patent No 1 2 0 0 Normal Values
Gonadotropin 45 <30 <30 37 <3RU
Testicular hormone 6 2 1 3 5-25HU
Estnn 8 <20 <20 <WMU
Atrophy of Testes — + + +
B MR 107 70 82 73 100 per cent

It appears from this investigation that the excretion of testicular hore
mone in patients with pronounced testicular atrophy 1s below normal,
Apart from this fact, there were no other abnormalities. The excretion
of gonadotropin and estrin was essentially equal to that 1 normal pers
sons

In three cases the testes had been removed at autopsy, whick gave me an opportunity
of making histological examinations (patients Nos 120, 181, and 53) In No 120 the
testes were shghtly atrophic, m No 181 moderately atrophic and soft, and in No 53
sersously atrophie, the size of pigeons’ eggs only

The histological examinations revealed varying degrees of atrophy In No 120
there was atrophy n the epithelum of the convoluted tubules, but m certan places
the spermiogenesis was retaned In No 181 there was Iikewise atrophied epithelum,
but the spermiogencsis was nowhere retamed, and m No 53 there was practically no
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Waring, Ravin & Walker (1940) attempted the same treatment on four
patients, three of whom had atrophy of testes, but were unable to notice
any defimte effect. Pranceschetti (1942) tried Slauck’s glycine and
testosterone propionate treatment, but with no effect.

Own Investigations.

There are among this writer's patients 53 males; 3 are children; 2 are
aged siateen, and 2 are nineteen

Of the adult patients above twenty, 3 (Nos. 10, 102 and 104) have
not been examned for atrophy of testes and genitalia, and the jnvestis
gation therefore comprises 43 adult male patients with dystrophia myos
tonica.

Of these 43, 6 did not have atrophy of testes (Nos. 27, 93, 101, 105,
127, and 159) while the remaining 37 {or 86 per cent) had more or less
pronounced testicular atrophy and dystrophy of external gemtalia. In
three cases the atrophy was only moderate. testes were of almost normal
size, but softer of consistence than normal In other cases the atrophy
was extremely severe, so that testes were the size of hazel nuts. In these
cases considerable dystrophy of the external gemtalia was invariably
found; further, the sexual potency was very reduced or completely absent.

The relation between testicular atrophy and age of manifestation of
the disease will appear from the following observations. The 6 patients
without testicular atrophy first noticed the disease at the average age
of 29.7. The remaming 37 had noticed the disease at the average age
of 18.6

This hmeted material does not offer sufficient basis for definite states
ments, but the evident difference tn ages of manifestation makes it probs
able that atrophy of testes 1s most pronounced in patients with early age
of mamfestation,

The relation between testicular atrophy and muscular dystrophy may
be elucidated i two ways. The six patients without testicular atrophy
had the following degrees of muscle dystrophy: 3, 3, 1, 0, 2, 2, As will
be noted, the majority of my patients without atrophy of testes had
muscle dystrophy to a severe degree. Among the 43 patients I have
exarnned those with severe muscle dystrophy (degree 3) and those with
lighter or no muscle dystrophy (degrees 0 and 1) with the view of ass
certaining the number of patients with and without testicular atrophy.
There were 19 i the former and 15 1n the latter group, and in both only
2 vithout testicular atrophy Thus, there is no clear connexion between
muscle dystrophy and atrophy of testes.

One of my patients (No 159) had severe muscle dystrophy and mant-
fest cataract, but no atrophy of testes or dystrophy of external genitalta
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GONADS — IN FEMALES

Stewnert (1910) was the first who reported menstruation disturbances
in women with dystrophia myotonica a woman, aged 34, had prolonged
intervals and simultaneous flushes Lore Haller (1933) has described a
woman, aged 22, who had severe dystrophia myotomca, B M R, 83 per
cent, severe cachexia, and long periods of amenorrhea, turning into strong
menorrhagia when she was about thirty. The patient had to be castrated
by roentgen Eckerstrom (1931} had a patrent who suffered from severe
dystrophia myotonica, B M R was 82 per cent. She contracted menorrs
haga after having had normal menstruations up to the age of 38 In 1937
he descnibed another patient, who, since menarche, had suffered from
evident hypomenorrhea Besides, such menstruation disturbances have
been repeatedly reported, and be 1t noted that the women in question
are most often fugid

Reports on histological examimations of the internal female genitalia
have not yet been published, as, up to now, no autopsy of women have
been reported

Own Investigations

Of the 48 women 1n this matenal, 5 are children and 5 are over 50.
Further, information on menstruation m 5 sexually mature women 1s
not lable, and the quently covers only 33 women
between 15 and 50

12 of these (Nos 6, 29, 37, 45, 54, 55, 64, 88, 103, 109, 131, and 13%)
had normal menstruation with normal intervals

6 patients (Nos 26, 28, 32, 61, 81, and 175) had hypomenorrhea, and
in three of them the menopause had set in at the ages of 32, 35, ond 41,
respechively.

4 patients (Nos 110, 111, 117, and 151) had normal menstruation,
but with rregular and long mtervals

11 patients (Nos 5, 13, 30, 56, 62, 86, 130, 132, 156, 164, and 165)
had hypermenorthea, and 3 of them were treated by endometrectomy.

In patient No 62 the hustological diagnosis was srregular hyperplasia
of the endometrium In patient No 86 the histological dragnosis was
chrome endometnitis On account of continued bleeding she was subs
jected to No histol 1 of the third
patient was made

Thus, there were menstruation dlshu‘bances m 21 patients (or 64
per cent) and hypos as well as L, The two histolog

i gave no uneq f as to end

1 changes,
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epithelum left, and what was left was strongly atrophic. In Nos 120 and 181 there
was, in spots, obliteration of the tubuli with hyalin, and in No 53 there wese practically
ooly hyaline traces of the tubuli In certamn places could be observed a thich, hyabne
ing in the tunica propna, encirching a narrowed fumen with a fow emthelum remnant

In all three cases there was a considerable degree of fibrosis in the stroma. In No
120 there was no clear hyperplasia of the mterstitial cells, but in No 181, and espeaually
m No 53, where the fibrosss was most pronounced, there were, m the fibrous stroma,
smaller or greater accumulations of such cells. which in No $3 might constitute large
islandsshaped formations

Although there 1s no determination of the testicular hormone excres
tion available as regards Nos. 181 and 53, the facts of the cases make
it exceedingly likely to be greatly reduced. This reduced excretion, thus,
rather corresponds to the atrophy of the germinative epithelum and in
no way to the number of interstital connective tissue cells.

Substitution therapy was attempted only on patient No, 24, who
received festosterone acetate, 5 mg three times a week, for seven months,
and durig two of these suppl d by dotropic chotionic hors
mone, 500 M. U. once a week. Later he received testosterone propionate,
25 mg. per week, together with gonadotropic chorionic hormone, 1,508
1. U, but still without effect on testicular atrophy and general wellsbeing

Summary

In this wniter’s matenal atrophy of testes has been ascertamed in 86
per cent of the adult male The age of ifestation of the dis«
ease was higher in patients without, than in those with, testicular atrophy
(29.7 years as against 18.6 years), and thus it seems that this affection
is most common when the disease manifests itself at an early age, There
was no relation between muscle dystrophy and atrophy of testes.

B.M.R. was reduced m 5 p with t lar atrophy, but 3 of
them were thin The excretion of testicular hormone in the urine was
reduced 1n 3 patients, who presented atrophic testes, and not reduced
in one patient without this symptom

Histologieal examination of three pairs of testes showed varying des
grees of epithehal atrophy, ending with hyalinosis of the cunvo}u"d
tubules There was fibrosts i the stroma and hyperplasia of the inters
stitial tissue cells, mversely proportional to the epithelial atrophy. The

H "

almost corresponds to the atros

reduction in
phy in the germinative epithelium. . )
Attempts at substitution therapy have hitherto resulted in no definite

effects.
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To obtan an idea of whether the menstruation changes are particuls
atly present in patients with early age of manifestation of the disease,
I have computed the average ages of manifestation for the groups withs
out and with menstruation changes. They are 164 and 17.7 years, rec
spectively- i. e. no defimte difference.

Finally, ¥ have investigated the relation between the degree of muscle
dystrophy and mensttuation disturbance by computing the average
degree as regards patients in the two abovesmentioned groups. It was
1 and 1.3, respectively, and this fact may be cited to support the sups
position that menstruation disturbances are most frequently found in
patients with severe degrees of muscle dystrophy.

Among the 12 pat without d bances, 4 are mars
ned and have 7 children, and among the 21 patients with such disturbs
anctes 8 are marrted and have 17 chidren. Thus, there is no defiite
difference an this point.

Information regarding sexual hibido 15 available as regards 9 patients
in the former, and 18 1n the latter, group. Respectively 3 and 5 had res
tained the sexual ibido Also 1n this field there is no difference between
patients without and with menstruation disturbances.

There 15 a comparatively high proportion of unmarried women, which
is certamnly a consequence of the almost constantly reduced sexual Iibido
and potency.

1n our women of the mature group the excretion of sex hormones in
the urine has been examined

The three first patients had hypomenotrhea, and a few months pnor
to the exammation the fourth was castrated by roentgen on account of

metrorrhagia.

Table 8

Patient No 23 n 6 £ Nomal Values

<30 <5 <30 > 30 <30 RU.

Gonadotroptn

Estrm L <20 10 8 20150 20—150M U
Testicular hormone <1 1 5-25 H.U.
BMR . 50 % 100 per cent

The excretion of estnin was reduced in the three patients wath hypos

hea, The ion of gonadotropin was not increased, which, on

the other hand, was the case in the roentgenscastrated patient. The exs
cretion of teshicular hormone was determined in two cases and found

reduced, as in the male patients.
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THYROID GLAND

Struma was observed by Stemnert (1909) 1n two patients, and had
previously been described by Bernhardt (1899) and Gaupp (1900).
Fleischer (1918) found struma 1n 14 out of 28 patients from the Tubingen
eye chinic, but this may be due to the fact that the town 1s situated in
a struma region. In computing previous reports Rohrer (1916) found
that one sixth of patients with dystrophia myotonica had struma, Maas
(1937) noticed struma 1n 6 out of 26 female and in 2 out of 61 male
patients Berkman (1935) has noticed a single case of struma with hypers
thyreosis.

Thyroid gland atrophy has been described by Naegeli (1517), Flei
scher (1918), Foux & Lagrange (1924), FauresBeaulieu & Desbuquots
(1928), and Achard, Bartety & Desbuquois (1930), but Curschi
(1936) opimned that thyroid gland atrophy is a very rare symptom

Basal metabolism 1n patients with dystrophia myotonica was first
examined by Maas & Zondek (1920) They found the consumption of
oxygen to be small at rest, but three times the normal at work.

Later, a great number of B M. R. determinations have been made, and
I have tabulated a number of these results, It appears that the B M.R.
1s generally more or less reduced The average value of the 48 cases of
the table (Table 10) 1s 87 per cent, but in a number of cases 1t was bes
tween 60 and 70 per cent

Despite the reduced B. M R. no authors have described patients with
myxedema, and, as will be seen from the table, only four patients res
gistered low voltage at electrocardiography [Keschner & Davison (1933),
&’ Antona (1935), and Londres (1935)].

Nor, it further appears, has hypercholesterolemia — which according
to Hurxthal (1934) and Gilligan (1934) can be demonstrated in patients
with hypothyreosis — been previously reported, although the metabolic
rate was but 63 per cent [Waring, Ravin & Walker (1940)].

Pathologicosanatomic exammation of the thyroid gland has been made m 10 cases
There was struma colloudes, the size of a clenched fist, 1n one patient [Brelschowsty,
Hans 6. Ostertag (1933)], m the other cases the gland was, macroscoptcally, of normal

size and shape
Hustologucal examination Was made on five of these glands Hutzenberger (1920)

found normal conditions Guillamn, Bertrand 8. Rouqués (1932) and Weil & Keschner
(1927) found, Tespectively, shghtly and strongly distended vesicles The B M R m the
last:mentioned of these patients had been 76 per cent Brelschowshy and cosworkers
had a patient who suffered from typical colloid struma with 2 few bigger cysts and
‘educed basal metabolism Keschner & Davison (1933) found 1n a patient, whose B M B
was 94 per cent, distended vesicles with flattened epithelium, but at the same time
ath increased, hyaline stroma and ssolated lymphocytic infiltrations Most frequently

these were distended vesicles and flattened epitheliur, and, in 2 few cases, icreased.
partsally hyaline stroma
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PANCREAS

Lups (1941) described a famuly m which three sibhings with dystros
phia myotonica presented typical steatorrthea Besides, two of them had
low curves at sugar tol tests E. of the duodenal
from one of the patients showed normal concentratton of the single ens
zymes, consequently 1t 1s not certan that the occurrence of steatorrhea
has anything to do with the exocrine secretion of the pancreas

Nonstropical sprue (Hess Thaysen), on the other hand, 1s frequently

d by vanous pointing towards deficient internal
st’.crehon Hess Thaysen (1932) found, for example, symptoms of Addir
son’s disease 1n two patients, and Langen (1937) observed Simmond’s
syndrome m two patients with sprue, Therefore, there 15 a possibility
that the steatorrhea 1n Lups’ patients 1s due to dystrophic changes 1n the
endocrme glands and not, as supposed, to dysfunctioning of the external
secretion of the pancreas

It has not been possible for me to trace other patients with dystrophta
myotonica and steatorrhea, and none of my own patients have had this
symptom,

Internal Secretron

The internal secretion of the pancreas in dystrophia myotonica has
been investigated 1n a number of patients fasting blood sugar values as
well as sugar tolerance curves have been examned

Blood sugar was determmed n fastng patients by Brock & Kay
(1921), Weiss & Kennedy (1924), Keschner & Finesilver (1925), Maas
& Haase (1927), Harvier 6. Decourt (1933), d'dnfona (1935), Rymer
& Ravin (1941), Lups (1941), and Hordny: & Pohl (1942), and the
results varied between 078 and 131 per cent, only 3 out of 17 patients
had less than 090 per cent These figures must, therefore, be regarded
as normal

Sugar tolerance tests were made by Scharnke & Full (1920), Brock
& Kay (1921), d" Anfona (1935), and by Lups (1941) on 6 patients The
two firstementioned authors confined themselves to ascertaining increased
glucose tolerance The two lastrmentioned authors reported comparas
tively Jow tolerance curves 1n 3 patients and normal curves in one, In
Lups’ patient the curve was particularly flat,

Rymer & Ravin (1941) determined the sugar tolerance 1n 7 patients
and 6 normal persons and found normal curves in the patients with
dystrophia myotonica
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From this it appears, firstly, that 1t is impossible to estimate a patient's
sugar tolerance on the basis of a single examination. The figures dhffer
not inconsiderably in respect of the two fiest tests, although the metabolic
rate is equal The increase 1n B. M.R. from 80 to 90 per cent produced
no clear difference, and these tolerance curves must, on the whole, be
charactenzed as compatatively normal

Ta patient No. 93 the curves may be a hittle low, and the fall slow,
but, hke the rest, they must be considered normal.

Pathologicoranatomic examinations have been made of three patients, subjected to
autopsy (Nos 120, 181 and 53} In all three cases the pancreas was macroscopcally
normal Histological exammations revealed that the wssue s the two lastanenboned
patients was desttoyed by puteefaction In No, 120 there were no abnormalities beyond
skight fibrosis in the Langerhans’ islands It was not possible to demonstrate any such
fibrosis 1n the cadaveric preparations

Summary.

Three patients with steatarthea have been reported in one single
faruly, but at exammation of the duodenum content 1n one patient normal
enzyme concentrations were found Further, there are no facts to sups
port a theory of dysfunctioning of the exocrine gland tissue, and the
cases of steatorrhea descnbed are more hkely to be connected with dys»
functioning of internally secreting glands

Examinations of bloodssugar when fasting and sugar tolerance tests
show that any deeper changes in the Langerhans’ 1slands are out of the
question, as increased glucose tolerance was ascertaned in only few
cases

At hol no preally visible
changes were found, and n only one of my patients was 1t possible to
demonstrate slight fibrosis of the 1 hans' 1slands at hustol 1 exs
amination

Fibroses of this nature have been desenbed by Torben Jersild (1943),
who found them 1n two female patients with Stmmond’s syndrome Both
these patients registered somewhat flattened curves at glucose tolerance
tests, and, as will be explained later, there are certam points of resems
blance between the non-muscular dystrophies i dystrophia myotonica
and the orgamic changes 1n Simmond's syndrome.

SUPRARENAL GLANDS

Chronie msu“mency of the suprarenal gland has been described by
{dzteher (1939). E: Iy 1n the chnical picture is the
msufficient funchomng of the cﬂl’(t'( of the suprarenal gland The sym.
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ptoms are: fatigue, hypotenston, low bloodssugar and sugarstolerance
curves, disturbed electrolytic metabolism, abdominal disturbances with
vomiting, diarrhea and pains, anorexia, and emaciation. As will be noted,
this complex of symp to a considerable degree bles Si d's
syndrome

Haller (1933) reported, 1n a female patient, aged 35, who had dystros
phia myotonica, pronounced muscle weakness, low blood pressure and
reduced basal metabohism, he thought that this complex of symptoms
resembled Addison’s disease

Amyot (1938) 1 Ius patient found pigmentation of those parts of
the skin exposed to Iight, and he opined that insufficiency of the sups
rarenal gland was a contributory factor towards the syndrome in dystros
phia myotonica A simular prgmentation has been reported by Krisch
(1917).

Examinations of the electrolytic metabolism, and especially deters
minatton of the blood serum potassium and blood serum sodium values,
are particularly important when ascertaining a possible malfunctioning
of the suprarenal glands. Examnations of this kind on pattents with
dystrophia myotonica have been carried out only mn few cases

Potassium 10ns have an aggravatng effect on myotonia [Russel
& Stedman (1936), Kennedy & Wolf (1937), and Brown & Harvey
(1939)] Cumungs (1939) found the potassium content in myotomc
muscles to be below normal Cumings & Maas (1939) at several examin«
ations found normal serum potassium; and Harvier & Decourt (1933),
d'Antona (1935), and Hordnytr & Pohl (1942}, carrying out single exs
aminations, were unable to report definite deviations from the normal

values.
The presence of sodium 10ns has not been subjected to such thorough

examinations Katzenstein & Sutro (1938) found serum sodium- 594 mg.
per cent — a figure far above normal, whereas Hordny: & Pohl (1942)
reported 320 mg per cent — a normal value

There are no reports of abdomnal cases or hypoglycemic shocks in

dystroph y E tion, on the other hand, but not anorexia,
1s a frequent symptom
Thus, there 1s no abund of clinical inf tion pointing towards
nsufficient functioning of the suprarenal glands,
hol of the ! glands has been made on five

pah:nts Adie 6 Greenfield (1923) reported normal medulla and spotty distubution

of the ipord m the cortex Weil & Keschner (1927) in small, under weight suprarenal
glands demonstrated normal medullae and rrregular composition of the fissues 11 the
® oetex. Guillam, Bertrand & Rouques found an adenoma, the size of a pea, consistmng
of clear, cortical cells, there were no abnormalities Brelschowsky, Mass &
Ostertag (1933) found surprisingly small suprarenal glands with narrow cortex and
pronounced mndigence of hipord Only in the glomerular zone, and 1n a few other cell
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complexes, were there deposits of fat Keschner & Davison (1933) demonstrated even
more severe changes as, besides fibrosis of the cortex and especially of the fascicular
zone, there were various degrees of cell degeneration, and mn certasn places the reche
cular and fascreular layers were substituted by a pecubiar red, nonevascular edematous
substance

Thus, from a pathologicosanatomic point of view there is a certain
basis for the assumption of dystrophy of the cortex of the suprarenal
gland

Up to the present moment there 1s but a single report on attempts
at substitution therapy Kolb, Harvey & Whitelall (1938) tried the
administration of cortiadrenal extract, but found st meffective.

Own Investigahions

Fatigue and ady were p m a number of this
writer’s pahients, but 1n certamn “cases 1t was diffieult to distinguish bes
tween this fatigue on the one hand and the laxity and lack of initiative,
the characteristic mental change, on the other. Two patients (Nos 85
and 175) without this symptom, and with very inconsiderable muscle
dystrophy, suffered from excesstve muscle fatigue which made them un.
able to perform even light work A third patient (No. 86), besides come
paratively severe muscle dystrophy, complamed of excesstve muscle
fatigue, which for a period confined her to bed, as she could neither
stand erect nor walk The weakness by far exceeded what might have
been expected from the degree of muscle dystrophy.

Hypotension to a moderate degree was present mn several of my
patients Blood pressure was examined in 13 cases. The majority of
patients were over 40, and their respective systolic pressures were: 160,
130, 120, 110, 110, 110, 110, 105, 105, 100, 100, 100, and 75.

Fasting bloodssugar values and sugar tolerance curves in the patients
examined could not be described as abnormal (ide section on Pancreas).

One of my patients (No 70) was admutted to hospital on account
of pains m the epigastnum The cause was undetectable, and there was
netther vomiting nor diarthea In the other patients the gastroantestinal
function was normal, but many were thin despite low B M.R,

Serum sodium tests were made only in two cases In one patient
(No. 86), who recetved with desoxy acetate, the
content prior to treatment was 310 mg. per cent, i the other the serum
sodium level was normal — 327 mg per cent The exactitude of the pro«
cedure at these examinations 1s doubtful to such 2 degree that I have
abstained from further determinations of serum sodwm until more
accutate methods are hnown
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Serum potasstum was normal in patient No. 70 (21.5 mg. per cent).

In my matenial there were not many clinical signs of reduced supras
renal gland function, but it is necessary that further examinations of
serum sodium values be carned out before 1t will be possible to take a
final attitude towards this problem.

Pathologicosanatomic examinations were made in three cases (Nos 120, 181 and
53) The suprarenal glands 1 the first case were macroscopically normal, in the two
others they were diminished with narrowed cortex regions One suprarenal gland
No 53 had blood infiltrations and was partly dissolved Histologically, there were in
all three patients thickeming of the capsule and more or less pronounced fibrosis of the
stroma 1n cortex and medulla In No 181 there were m several places 1n the cortex
small d d ad d areas, ded by thick tissue capsules
The structure of the cortex was changed In the two former patients the zonae glomes
rulosae were extremely indistinctly outhined, but on the other hand the zonae rectw
culares and the more pigmented parts of the zonae fasciculatae were broader than nor
mal In No 53 the structure of the night suprarenal gland was completely extinct, and
in the left there was fascicular structure retamed in but few places, the remammg part
being made up of itregular small nests of dark small cells The hpord 1n the two former
cases was mamly found m the outermost layers, and 1n No 53 there were only few
cellular groups with lipord cells

Substitution treatment with desoxycorticosterone acetate — Cortis
ron — (Scheening) was tried agamnst the excessive fatigue in the three
abi toned p with this symp Hand grasp was measured
in No. 86; at the beginning of treatment 1t was between 4 and 7 kg, and
it went up to between 10 and 15 kg , where it remained for the duration
of the control period during treatment.

The patient was discharged from hospital, and continued control was
therefore impossible. The patient received 5§ mg per day for about one
month. During this penod the serum sodim level rose from 310 mg.
per cent (135 millimols) to 320 mg per cent (139 millimols). Normal
figures are 327 mg per cent = 142 milhimols.

Subjectively, the three pati thus treated experienced increasing

gth, and the mmp t was obvi to everyone, The doses
generally administered are 10 mg every other day in series of 12 in-
Jections, possibly repeated with intervals of some months.

Summary. . .
Excessive fatigue and adynamia 1 some patients with dystrophia

myotonica has been construed as signs of dysfunchon of the cortex ?f
the suprarenal gland, but there 1s no special chnical basis for this

ption Pathologi inati on the other hand, in a
number of cases reveal dystrophy with fibrosis of the cortex and atrophy
of the eptthehum cells, and it 1s therefore strange that there are no other
clinical deficiency phenomena. Attempts at substitution therapy with
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Pathologicosanatomic exammations were made on patients Nos 120 and 181, i
whom the parathyroid glands were successfully isolated The histological picture was
normal in both cases In No 181 there were a number of follicles and some fat vacuoles

In No. 19 attempts were made at raising the serum calcium level by
treatment with diiydrotachysterol (A. T. 10); doses were 5 mg. twice
daily for a fortnight. Before treatment there was 114 to 116 mg. per
cent, and after treatment 10 8 mg. per cent; thus, the result aimed at was
not attamned Nerther subjectively nor objectively were there any traces
able changes

Summaty

There have been ascertained no definite symptoms of dysfunction
of the parathyroid glands, and histological examinations have revealed
no certain abnormalities.

There is, therefore, no basis for assuming the presence of dystrophy
1n the parathyroid glands

PITUITARY GLAND

The hypothalamus and the hypophysts, according to Westman (1943)
form a functional umt, and 3t may, consequently, be impossible to refer
dysfunction to one or the other part of this umt.

Up to the present the most important symptoms of dysfunction have
been ascribed to lesions of the pars antenor of the pituitary gland, and
the chinical picture resultant from such severe lesion 1n this part 1s termed
Simmond’s syndrome Sheenan (1939) has given a good description of
this syndrome, which develops especially in females after postpartum
necrosts of the pituitary gland proper, and he maintained that extensive
destruction was necessaty for the appearance of the syndrome. There is,
however, not always quantitative relation between the pathologico-ana+
tormc finds and the clinical picture, and typical histological changes of
4he pars anteror way be demonstrated in some patients who did not
present symptoms of hypophysial deficiency Pressure by tumors or
cysts on the prtwitary gland or on the hypothalamic region may in certain
cases cause a sumlar syndrome [Plummer & Jaeger (1938)], but the
majonty of the reported cases of Simmond’s syndrome 1s due to anorexia
nervosa In such cases there are cither no changes in the pitutary gland,
or there are only displacements in the relation between the single types
of cells in the pars anterior

The clinical preture of S d’s synd. 1s hat varied, and
has a number of symp n with dy hia my
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of cases. Claude, Coste & Fauvet (1936) and Amyot (1938) found the
postenior clinoid process to be hypertrophic and the sella diminished;
in the rest of the cases the sella was normal. .

Up to now pathologicosanatomic exammation of the pitwtary gland and of the
hypothalamic region has been carried out on five patients Adie & Greenfield (1923),
Weirl & Keschner (1927), and Gunllain, Bertrand & Rouqués (1932} demonstrated no
¢clear histologrcal changes in the pitustary gland apart from small cysts i the pars interr
media These were also found by Brelschowsky, Maas & Ostertag {1953), who, besides,
in the pars antertor found increasing numbers of more or less granulated, acidophil
cells with small nuclet and single hypertrophic principal cells Keschner & Davison
(1933) found reduction m the number of epithelium cells and hyperplasia in the cons
nective tissue of the pars antertor, i the middle of which were found practically none
but acidophl, more or less degenerated, cells and uncommonly large basophil cells with
¥ ytopl: The of the hypothal regton, made by Weil &
Keschner i 1927, displayed all degrees up to complete degeneration of the cells i the
tuber cinereum and the supraoptic nucleus, the rest of the authors found no clear abnors
maltes Foix & Nicolesco (1924) who examined this part of the bram m a patient with
myotonta (without further clintcal description) found atrophic lesions with ample hpos
chrome and vacuolation of the nerve cells

Thus, up to the present there have been no demonstrations of typical,
certam pathologi hanges in the hypothal or mn the
pituttary gland — only 1n a few cases were there atrophy and fibrosis
in the pars antertor of the pituitary gland and degeneration of the nerve
cells 1n the hypothalamic region

In a few instances substitution therapy has been attempted Kennedy
& Wolf (1937) and Waring, Ravin & Walker (1940) made attempts
at treatment of four patients, two of whom experienced no effect what
soever, 1 the two other cases the effect obtained was not convinang
despite treatment during extremely long periods

Own Investigations.

In several of this wnitexr’s severely affected pattents the clinical picture
presented a number of features 1n common with Simmond’s syndrome
as described above, one of them had been treated according to that
diagnosis before the myotonia was recogmzed by me.

The majonty of patients were thm, and some (Nos 32, 93, and 97)
are most correctly described as almost horrifyingly emaciated (Frgs. 12
and 14), but none suffered from anorexia

Asthena, more or less pronounced, was a very frequent symptom,
and 1n three patients (Nos 85, 86, and 175) 1t was a dominant symptom,
treatment of which was attempted with desoxycorticosterone acetate

Mental changes with indol Jack of 1ni and lence
as described 1n the chapter on Mental Changes, very often found.

were,
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thalamos-hypophysis system, as extract of the pars anterior may m
ammals produce exophthalmos independently of the thyrotropic and the
specific stimulating effect on the basal metabolism [Dobyns (1946)].
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Fig 15
Excretion of gonadofropmn in urine

— in patient with dystrophia mvotonica (Na 32)
T R Rl Temale (PedersensBpergased)

The excretion of gonadotropin in the unine was exammed m four
adult males and four adult females (Neos. 19, 24, 70, 120, 28, 32, 62,
and 86).

In seven of these patients the excretion per day was only tested at
the routme examinations at which no further titrations were made when
the values did not exceed the maximum normal value of 30 R.U.

In patient No, 19 there were 45 R. U. of gonadotropin At that time
the patient had no defimte atrophy of testes, but he later developed this
symptom His excretion of testicular hormone was 6 H. U, which 1s
somewhat below normal

The other seven pattents had no increased excretion of gonadotropin,
but, as mentioned, the routine examinations do not reveal reduced exs

cretion.
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unne are no proper bases for deciding whether the excretion of gonados

tropin is reduced

Roentgenography of the sella turcica was made on 7 patients (Nos.
24, 28, 32, 42, 54, 93, and 165); in all cases it was of normal size In
patient No, 53 were found, at autopsy, big posterior clinoid processes
which narrowed the entrance to the sella turcica.

At the same time the fact must be mentioned that internal frontal
hyperostosis was found 1n patient No. 120 (at autopsy) and in No 165
(at roentgenography).

Pathologico-anatomic exanunations were made on Nos 120, 181 and 53 In all three
cases the pitutary gland 4 Uy, no sbhormalitres. Histolomcal o,
ammations revealed moderate fibrosis and big blood sinusoids in the pars anterior of
Nos 120 and 181, but no defimte atrophy of the parenchyma In No. 53 there was
nether fibrosis nor atrophy In all three patients the relation between acidophil, basos
phil, and principal cells was estimated to be normal, but m all three there was, m places,
a number of cellular changes with varying size of nucler, density of chromatin, gras
nulation and formations of vacuoles, but no coarser changes In No 120 there were a
number of small follicles 1n the pars anterior, and some bigger cysts covered with flat

thel m the pars dia Beyond these observations there were no abnorms
alities 1n the partes intermedia and posterior

Attempts at substitution therapy were made m respect of No 24
who received 1,000 I. U. of gonadotropic chorionic hormone three times
a week for one month; later administrations were 1,500 I U. together
with 25 mg. of testosterone acetate three times a week for ten weeks, It
was mmpossible, subjectively as well as objectively, to ascertain any res

sults.
Summary

The clinical picture 1n dystrophia myotonica has a number of features
in common wath chronic § d’s synd and of gona«

dotropin contents in the urine revealed definite reduced excretion in one
patient This fact supports the supposition, based on the clinical sym-
ptoms, of hypofunctioning mn the hypothalamos-hypophysis system

Pathol in some cases showed lighter
changes in the pars anterior of the pitustary gland with more or less pros
nounced fibrosis and, as a rule, comparatively doubtful changes of the
epithelial cells Defimte atrophy has been noticed only by Keschner &
Davison (1933).

1t is impossible to appraise the exact conditron of the epithelial cells
in these autopsy preparations which have not been fixated until 12 to

40 hours post morfem.
The degenerative cellular changes in the hypothalamic region, which

have been described 1n a few instances, must be regarded with all reserve,
as the brams in g have d unf d for many hours. A
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Of 31 adult (aged over 20) female patients examined for alopecia,
only § (16 per cent) had thin frontoparietal pilosity. This was also the
case in a female patient of 18, but the other 8 aged under 20 had normal
hair.

The 5 alopecic females were aged between 26 and 64 (average age 36).
They were all emaciated, and 3 of the 4 females between 20 and 50 had
menstruation disturbances, The 5 alopecic females had muscle dystrophy
to 2 medium degree {average 14). On the basis of these figures it 1s
impossible to say whether there 1s any relation between alopecia, muscle
dystrophy, and possible gonadal dystrophy.

Alopeaia 1n patients with dystrophia myotonica most frequently sets
in between the ages of 25 and 30. It is localized frontally and gradually
spreads across the crown of the head, but acomia has never been observed.
This typical alopeaia, together with the myopathic facies, gives the male
patients a very charactenstic appearance, and from photographs it may
often be assumed that the person depicted had dystrophia myotonica
(Figs. 8, 9, and 11)

In some patients with severe dystrophy of the genitalia the pubes was
but shght, but beyond these observations 1 have noticed no definite pilose

anomalies

Summary
Frontoparietal alopecia 1s found in approxmmately 83 per cent of male

patients above 20, but comparatively rarely in female patients. The nons
alopecic males had relatively slight muscle dystrophy, but there was no
definite relation to the trophic condition of the gonads. Alopecia is a
faurly typical symptom 1n male patients, but 1ts cause 1s unknown,

VASOMOTORIAL DISTURBANCES

Stewnert (1909) noticed that two of his male patients had vasomotorial
disturbances as they were hiable to have cold hands, fits of paresthesia,
and cadaveric paleness of the fingers. Such disturbances had already
been mentioned {Schonborn (1897), Hoffmann (1900), Firnrohr (1907).
and Chvostek (1909]), and they have later been descnbed by many aw
thors. Waring, Ravin & Walker (1940) reported that the majority of
their patients complained of cold hands and feet and had more or less
pxonounced acrocyanosis, whereas Rougués (1931) in his patients obs
served only light symptoms of vasomotorial disturbances, even in cold
weather.

The cause of these vasomotorial disturbances is unknown. It has been

sjmagined that they formed part of a more general disturbance in the
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Pathol
p

ions revealed ically- No. 120 had a small,
brownish heart (weight 320 gm — normal weight 360 gm ) Nos 181 and 53 had hearts
of normal size without any pathological changes but somewhat diffuse coronary scleros
sis m No. 181 Hasto} f my d inations in Nos 181 and 53 showed normal
conditions,

Summary.

Subjectively cardiac symptoms are very rarely felt. Objectively mos
derate bradycardia and comparatively low blood pressure may frequently
be di ted, Electrocard: may in a number of cases show
delayed conduction and in a few instances heart block and atrial futter.
In the majority of patients, however, the P-R interval is less than .20

sec. Finally, d of the ventricul plex may be found in
a number of cases.

By pathologi i inations it has in a single case been
possible to d hanges which correspond to the dystrophic
muscular changes, but otherwise histological myacardic inati

revealed no abnormalities

Discussion.

The changes descnbed above, and especially the delayed conduction,
has been associated with myotenia [Ask-Upmark (1943)], but as they
have not hitherto been demonstrated 1 patients with Thomsen’s disease
[Sonques & Routier (1933) and own investigations], it is not likely that
this theory can be upheld.

Considering the fact that the changes have hithetto been reported in
patients with dystrophia myotonica only, there is mote reason to assume
that the cardiac p are of a dystrophic nature. Londres (1935}
thought that the histological picture of the myacardium presented chans
ges sunilar to those in the striated musculature, but this single finding
has not received Jater confirmation.

In progressive muscle dystrophy there are in certain cases electros
cardiographic changes that might indicate severe myocardiac lesions
{Berblinger & Duken (1929), Schliephake (1939), and Boas & Lowens
burg (1931)], and on pathologi i inations changes with
lipod infiltration and fibrosis have been demonstrated. These changes
are somewhat similar to those of dystrophic muscles, but it remains to
be clarified whether the resemblance is more than superficial [Globus
(1923) and Berblinger & Duken (1929)]. Changes as severe as those
here described are not l‘ot‘md in dysttoph‘x‘a myatonica, neither electros

tty nor patholog .
I¢ can with some certanty be said that the myocardiac changes in
dystrophia myotontca are of a functional nature, as they must be varying
in intenstty when the heart block occurs temporarily [Bigrk (1944) and

my
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Evans (1944)]. Furthet e‘planahon cannot be offered, but st is desirs
able that a th gh of the my di and
especially of the bundle of His, be instituted.

SKELETAL CHANGES

Some patients with dvstrophia my ica bave bone def
and in others are found changes wn the thichness and structure of the
bony tissue,

Jaw deformuity with narrow supenior maxilla, high palate, and ab.
normal positton or deficsency of teeth has been reported in many patients.
Curschmann (1905) noted that one of his patients had “adenoid habis
tus™. Later Rohrer (1916), Adie & Greenfield (1923), Maas & Haase
{1927), J. Christensen (1927), Devry & Everard (1936), and Kolb, Hare
vey 8 Whtehidl (1938) have, inter ala, descibed such deformation of
the jaw Katzenstemn=Sutro (1938) especially stressed this jaw anomaly
with its 1eregular posstion of teeth and found it in fammly members wath,
as well as without, dystrophia myotomca, they did, however, regard the
jaw deformation as the result of a dystrophic process m the skeletal

system,
In this connexion mention must be made of the fact that habitual jaw
dislocation 1s common i dy ¥ {Hof, (1906),

Chvostek (1909) and many othc:s]

Other deformations, espectally of back and legs, are comparatively
frequently found, Naegel (1917), Fleischer (1918), Ruben (1919}, and
Devey & Everard {1936) in several of ther patients found accentuated
thoracie kyphosss or lumbar lordests and, n a single case, Jumbar kyphos
sis. There 1s 2 single report of tahpes cavus and genua valga,

There are 15 reports of roentgenography of the cranium, In 6 of these
cases the sella was small [Brock & Kay (1921), Rouqués (1931), Claude,
Coste & Fauyvet (1938}, and myat (1938}]. In such cases the posterior
clinod processes were most frequently big and projected strongly for
ward thus narrowing the entrance to the sells. The sella was normal in
the other cases Lemierre, Garem & Laplane (1932) found the cranium
somewhat decalcified, whereas Rouqués (1931), Mondon & Pasquet
(1934), Clande, Coste & Fauver (1936}, Amyot (1938), and Thishaut
& Plunnagr (1943) 1n about half of the cases mvestigated found the
theca ceanii, and 1n single mstances also the basis, to be the scat of difs
fuse hyperostosts. In the other half of examned patients the cranial

mes were nhormal

Roentgenography of other bones bas been carned out in a few cases.
Rouqués (1931) in 4 patients found condensation and thickening of the
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phia myotonica These changes are a very frequent and important sym.
ptom, as they greatly determine the extent to which the patients are able
to shift for themselves. Not only the muscular, but to an even higher
degree the mental, changes are the reason why so many patients with
dystrophia myotonica live under soaially bad conditions.

Curschmann (1912) was the first to take interest in the mental chan,
ges as part of the clinical picture 1n dystrophia myotonica. In some cases
he noticed intelligence infenonty and often a suspicious attitude, But he
found no deviations 1n the social level of the patients Later authors were
now aware of the mental changes, and Bramwell & Addis (1913) had
two pattents with low intelligence, deficient memory, and irntable, queruls
ous temperament The language used by one of these patients was “of
the type of indecency generally attnbuted to schoolboys”. With re.
gard to the other, the “mability to obtain regular employment appears
to have been due to his mental temperament rather than to physical
disability”. Rohrer (1916) 1n some patients found retained, in others
reduced, intelligence, but the most charactenstic features were an indife
ferent, happysgoslucky nature, lack of willspower, apathy, and very pro.
nounced somnolence These mental changes have received fragmentary
treatment 1n some of the many caswstic reports [Grund (1913), Baake
& Voss (1917), Heymann (1917), Naegel: (1917), Ruben (1919), Fischer
(1920), Schemensky (1923), Birley (1925), Berg (1927), and Maas &
Haase (1927)].

Others — as for example Hauptmann {1916) — werc unable to find
mental changes although the intelligence was rarely very high, and,
strangely enough, Adie & Greenfreld (1923) discovered no charactenstic
mental changes In their opinton the reason for the comparatively low
intelligence was to be sought in the fact that the patients came from the
lower social strata, but 1t 1s remarkable to notice that all their patients
were able to support themselves — some even in posihons requinng a
considerable degree of intell However, many of their patients had
temperaments as described above and 1t was often difficult to make them
appear for examination

Curschmann (1925 and 1936) had gradually expenenced that patients
with dystrophia myotonica had varying degrees of mental infenority, but
rarely severe intelligence defects They were mainly sufky, indolent, and
egoistic. As a rule the mental changes in the female patients were of a
lesser degree than i the males, and he thought that there might occur
familial varations. The mental degeneration almost invariably corress
ponded in degree to the physical dystrophy Curschmann (1936) did
realize that the majonty of patients had to be content with primitive
positions and that many of them were badly off, but he was not aware
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there were 14 invalids, and only 10 had retained almost normal working
ability.

Apart from this computation — based on a doubtfully diagnosed
material — there were no reports of investigations into the social conds
tions in dystrophia myotonica and especally not into the significance of
the mental changes 1n relation to these conditions. In 1944 1 published
a brief prelummary report of the results of my investigations [Thomasen
(194)].

Own Investigations

The ivestigation comprises patients as well as healthy members of
the 21 familtes with 874 hving persons, of whom 101 were definite cases
of dystrophia myotonica

It proved impossible for me to carry through thorough psychiatnc
investigations of these many persons because the mvestigations were
made dunng my travelling visits to the members of the families In a
few cases of hospitalized patients special itelligence tests were made,
but otherwise I have had to rely on my judgment In cases where it has
been possible to have trained psychiatnists check my judgment there was
satisfactory conformity between their results and mine

In order to get the most accurate impression of their daily life, I have
practically never notified the patients of my arnval. Duning my conversas
tions with the patients, their relatives, and frequently with their local
physicians, I have collected matenal for estimates of intellectual capacity,

ity , and lity; I have confined myself to these three mental
qualities which i this dlsezse seem to have undergone the most marked
changes, On the basis of mformation regarding working ability and
financial circumstances, collected from patients and their surroundings,
and by considenng their way of hiving, I have been able to form well.
founded judgments of thewr social condition.

Healthy Fanuly Members

No mental changes were ascertained beyond single cases of Iunacy
and congenital tmbeaility.

Investigations into the social standard through several gencratmns
revealed it to remam almost constant within each family. Only in rare
cases do family members obtain better positions than their parents. It
is thus possible with ee de to <h ze the social
conditions of the famhes by the occupation of the former generations,

In this manner the 21 famlies, in which dystrophia myotonica
occurred, might be thus charactenzed- 13 were families of workmen or
smallhold farmers, 1 e. unshilled workers, generally hising an straitened
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circumstances, 4 were families of landowners, fammers, or marketsgars
deners, 3 were families of skalled artisans; and, finally, one was a family
of umversity men and propertied landowners.

Although it 1s impossible to draw definite conclusions from such
Iimted matenal, the mvestigations do show that dystrophia myotonica
does not appear exclusively among the members of the community that
are socially worst off

Patients with Dystrophta Myotonica.

First 1t must be noted that there are no cases of psychosis among
my 101 living patients, but a number of them are mental defectives.
Taken as a whole, 1t 1s evident that there are pronounced mental changes
in these patients Wth regard to their mental condition they glaringly
contrast with their surroundings and their families

Typical features are. more or less pronounced intellectual deteriors
ation, considerably reduced initiative, and a satisfied care<free tempera:

ment.

Intellectual Deterioration

Intellectual detertoration 1s very commonly found in children with
dystrophia myotontca, and 1t 1s frequently stated in respect of adult patt-
ents that already at school age their intelligence was deficient, wherefore
their school knowledge 1s extremely Iimited In a number of cases the
intellectual detertoration mn childhood was severe to a degree that caused
the patients to come under care as mental defectives. A number of my
patients live m mental asyl , where the dystrophta myotontca had not
been recognized 1n a single case, the patients were only treated as ments *
ally deficient. Two such cases with severe muscle dystrophies had been
labelled with the addi 1 d of peripheral neurtis.

Taken as a whole, the intellectual detertoration in adult patients 15
more advanced in cases where the disease became manifest 1n childhood
than in cases where the disease did not become mamifest until adult age,
but I have not ascertaned any famihal variation

In order to obtain a practical survey, the intellectual deterroration has

been stated m degrees for each patient In cases where intelligence tests
btained d to c d to

have been carried out, the results pp p
my estumate The deterioration 1s stated in degrees 0 to 3. Degree 3 der

notes intellectual deterroration to below about 60 per cent.

As will be noticed, about one third suffer from ntellectual deteriors
ation to a considerable degree, and only between one fourth and one
fifth can be considered normally intelligent,






158 DYSTROFHIA MYOTONICA

circumstances; 4 were families of landowners, farmers, or marketsgars
deners; 3 were families of skilled artisans; and, finally, one was a family
of university men and propertied landowners.

Although it is impossible to draw definite conclusions from such
limited matensal, the investigations do show that dystrophia myotonica
does not appear exclusively among the bers of the community that
are socially worst off.

Patients with Dystrophia Myotontca.

Fust it must be noted that there are no cases of psychosis among
my 101 living patients, but a number of them are mental defectives
Taken as a whole, 1t is evident that there are pronounced mental changes
in these patients. With regard to their mental condition they glaringly
contrast with their surroundings and their families.

Typical features are: more or less pronounced intellectual deteriors
derably reduced miti , and a satisfied caresree temperas

ation, c
ment

Intellectual Deterioration.

Intellectual detertoration is very commonly found in children with
dystrophia myotonica, and 1t 1s frequently stated in respect of adult patis
ents that already at school age their intelligence was deficient, wherefore
their school knowledge 15 extremely limited. In a number of cases the
intellectual deterioration 1n childhood was severe to a degree that caused
the patients to come under care as mental defectives. A number of my
pattents live 1n mental asylums, where the dystrophia myotonica had not
been recognized 1n a single case, the patients were only treated as ments
ally deficient. Two such cases with severe muscle dystrophies had been
labelled with the additional diagnosis of peripheral neuritis

Taken as 2 whole, the intellectual deterioration in adult patients 15
more advanced 1n cases where the disease became manifest in childhood
than in cases where the disease did not become manifest until adult age,
but I have not ascertained any familial variation.

In order to obtain a practical survey, the intellectual deterioration has
been stated 1n degrees for each patient. In cases where intelligence tests
have been carried out, the results obtained appeared to correspond to
my estimate The deterioration is stated in degrees 0 to 3. Degree 3 des
notes intellectual deterioration to below about 60 per cent.

As will be noticed, about one third suffer from intellectual deteriors
ation to a considerable degree, and only between one fourth and one
fifth can be considered normally intelligent
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continung in that trade With the passing years he had developed dystrophy of vanous
muscle groups and intellectual detertoration, m both respects to shight degrees, but the
main cause of hus disability 15 reduced mtrative He now receives mvalidity pension

Reduced initiative in women is of considerable consequence: they bes
come slovenly, neghgent, and careless with themselves and their work.
In respect of young, unmarried women the consequence is that after a
few short employments they have to go back to their homes. As to
marned women, this reduced mitiattve will leave deep marks on their
homes, and I might relate many a sad story from my visits to these homes

They were mvanably very dirty and extremely untidy with castoff clothes strewn
about on chairs, with saucepans contaming the remams of old food, and unwashed
ratng utensils 1 the katchen, wath unpolished windows, dirty curtans, ctc. The patients
themselves were untidy, with undressed har, dirty clothes ~ and completely indafferent
n a couple of homes it was strange 1o observe how they had mended their husbands®
clothes with big, multicoloured patches, in no way matching the colour of the clothes,
and which had been roughly sewn on to the outside of the material to be mended.

To obtain a practical survey I have classified the reduction of ins
ittative — 1n degrees varying from 0 to 3 — as has been done in respect
of intellectual detertoration.

Table 13
Reduction of Imtuative 3 1 2 3
101 patients 20 18 30 33
88 patients (aged 15—60) . .13 16 28 3t

From this table appears that the imtiative 1s reduced to a considerable
degree 1n three fifths of the patients, while only between one fifth and
one sixth have retamed their imitative.

Reduced initiative fr ly goes al ide with intellectual detens
oration, but there 15 a number of cases with severe reduction of initiative
coupled with slight intellectual deterioration; and some patients, having
muscle dystrophy as well as intellectual deterioration to but shght degrees,
are, nevertheless, severely disabled on account of reduced initiative (patis
ents Nos. 37, 42, 63, 94, and 128)

Temperament.

The temperament mn the majonty of patients is exactly as described
by Maas & Paterson (1937). Despite miserable hving conditions, sufffx:d
by most of the patients, and despite their physical disability, possibly
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Among 61 patients with up to 1* degree muscle dystrophy the avers
age intellectual detenoration was 1.08 and initiative reduction was 1.33;
1n the remaining 40 patients with severe muscle dystrophy the figures
were 1.44 and 236, respectively Therefore, severe mental changes, and
especially severe degrees of reduced imtiative, are found 1n patients with
severe degrees of muscle dystrophy

Computations of the average degree of muscle dystrophy 1n patients
with no or 1% degxee intellectual detertoration and of patients with 3
degree intell 1 becility) give exactly the same res
sults: 1,27, In patients with normal intelligence this degree, however, is
only .56

From these results appear that though there is a certain relation bes
tween muscle dystrophy and mental changes, 1t cannot be said that the
two forms of dystrophy evolve side by side n respect of degree.

Results of Writer's Investigations.

The mental changes take the form of reduced intelligence and intative
and a peculiar emotionality Only between one fourth and one fifth of
the patients are normally intelligent, and between one fifth and one sixth
have retained their mtiattve In one third there 1s considerable mtellecs
tual deterioration, and 1n three fifths there 1s considerably reduced mmitie
ative The changes 1n temperament may be more or less pronounced, but
are almost wvanably constant

Besides the mental changes I have d the social
which had dismally detenorated because of the disease. The healthy
family members retamn therr normal social level, and the families are
found 1n all strata of the population Of the patients, seventy per cent
are either completely unable to, or can only with the greatest difficulty,
shift for themselves, and live 1n bad financial arcumstances, Aid in one
form or another 1s given to 61 5 per cent of the patients Only 6 out of
88 live under social conditions which correspond to those of their healthy
famuly.

Further investigations into the cause of this social deterioration have
revealed that muscle dystrophy and intellectual detenioration are greatly
contnibuting factors, but that reduction of imtiative also plays an essens
tial part.
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Of the 88 patients, © only 6 are completely nonsdxsabl y their dise
ase and live in social conditions corresponding to those of t hexr healthy
famnilies-

Pefinite social Jeterioration fhas thus been established in 62 out of
88 cases: 70 per cent.

Table 14
Patients between 15 and 60.

\ Muscle DystroPhY \ Tntelligence Detenoration \ Reduction of IO

Workmg abality 0

Normal els 1

Shightly r:du |9 1 g 1t 1 9

Severely T& 1 4 1 4 3 2 4 2
Unde:‘h(mval pen s) 5% 1 18 17 5 20 9

5 |16 3*

An mveshgahon into the causes of this soctal deteno!ahcn may
take the form of Table 14 which shows !hc degrees o( muscle dystro

of each of 1l ovesmenhoned social categories t e3) 2l
pabents with 3¢ Jegree MY le dystmphy and int Jlectual Jeterioration
are comp\etely o figure cover 4 204 and 3ed degree muscle
dystmph\es tellectual Jeteniorat1® oes not at a1l comprise all the
severely disabled patients; * ust be lemented by 2 2 certain number
of pahents evere d€B of reduced initiatv!
The conclso ust therefore pe that sO! 1al detenoraho n dystro*
ha myotumca not solely due to P acal d\Sab\\lty us cle dystro*
hy but 18 equally tugh degree to mental s witl h detcnorahon of

mtel\\gence and espcua\\y of initiative:

Muscle Dys!rophy in Relation ta Mental Changes

sly m nt\cnec\ 1t has been € port:d several times that severe

und in patients with severe degrees of muscle dystw‘

phy- ‘Bearng s fact in mind 1 have compared 1 he degree © of
nd mmat\ve in paﬁents without or W ith 1% degree

trents with severe (2 ot and 3% Jegrees.
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C. GENETICS

GEOGRAPHICAL DISTRIBUTION OF DYSTROPHIA
MYOTONICA

The furst reports on dystrophia myotonica came from German and
Bntish authors. Hoffmann (1906), Steinert (1909). Curschmann (1912),
Batten & Gibb (1909), and Greenfreld (1911). Later years have seen an
appreciable number of caswastic reports from these countries as well as
a few greater works: Fleischer (1918}, Boeters (1935), Adie & Greens
field (1923), and AMaas & Paterson (1939—1943).

Some of the best descriptions, as regards heredobiology as well as
ophthalmology, onginate from Switzerland: Frey (1925), and Vogt
(1924). One of the few greater works is French: Rougués (1931), and
there are further caswistic reports from Italy: d'Antona (1935); U.S.S.R."
Pjatnutsky (1935); Hungary: Hordnyi &. Pohl (1942); Sweden: Herner
(1941); and from most other European countnes,

During later years Ravin & cosworkers in the U.S. A. have investis
gated dystrophia myotomica. Single reports are known from Japan: Yoko:
mort (1920). No descriptions of dystrophia myotonica in other coloured
peoples have come to my knowledge.

In Denmark the disease has been known during only a brief span of
years The furst descoption was published by Ladekarl & Stisrup (1938),
but after I began my investigations and published a short serres of cases
in 1940, the disease has been noticed in a number of patients, some of
whom were described 1 1942 by Eigll Hess Thaysen. In my opinton
dystrophia myotonica 15 no rare disease in this country; this has been
confirmed by the fact that I acardentally came across three new propositi
in the street.

Judgimg from the facts as they appear in Denmark T think that I am
justified 0 concluding that dy } y 2 15 ly distris
buted, but comparatvely rarely recognized in white — and possibly also
in coloured — peoples.

DISTRIBUTION ACCORDING TO SEX

Rohrer (1916) m his survey of reported cases of dystrophia myos
tonica found that the disease appeared far more frequently in males.
Fleischer (1918) investigated a family with the disease and found the
fernales to be in the majonty. Addihen of the matenals provided by
Fleischer, Frey, and Henke & Seeger i their thotough family investigas
trons gavs as results: 51 males and 50 females. Maas (1937) in hus com:
prehensive matenal found 112 males and 92 females; and in a great
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The degree of muscle dystrophy ~ with regard to muscles of cons
sequence on physical working ability — is greater in males than in
females, and a considerably higher proportion of males are severely diss
abled; no males, but 15 per cent of the females, have retained their works
ing abihity. There are no definite differences mn the mental changes in the
hwo sexes.

The explanation of the strking difference between males and females
in group “Working abiity below 33 per cent” must m all probability
be sought 1n the fact that manual work makes greater call on the muscles
in males than 1n females. Marnage to many women is a shielding harbour
when working ability is reduced

To sum up. My g have d ted that the disease
1s found equally distnbuted among identical age groups in males and
females; that the muscle dystrophies are, generally, more severe in males
than in females; that there are no definite differences 1n the mental changes,
but the males are, socially, worse off than the females.

Is the disease more frequently inhented through one sex or the other?
- Yake Maas & Paterson (1943) I have counted the number of patients
with male and with female inheritance There were 55 patients, who had
inherited the disease through 30 male parents, whereas 41 patients had
inherited it through 24 female parents. Thus, in my material — as in that
of Maas & Paterson — the disease is inherited equally frequently through
males and females

AGE AND EXPECTATION OF LIFE OF PATIENTS

Fleischer (1917) in his family investigations found that the age of
p ts with d: hia my a rarely ded 50 years. This states
iment cannot, however, be taken guite literally. Ravin & Waring (1939)
listed some of the patients reported up to that time and found several
aged over 50 The average age of parents n their hst 15 56 years. Also
Maas & Paterson (1943) have a number of patients between 60 and 70.
Juha Bell (1947) has investigated the problem concerning the age of death
and found that not only the patients with dystrophia myotonica but also
their healthy siblings has an earlier age of death than that found for the
population in England and Wales.

The average age of my living patients is 334 years, When the patients
are tabulated 1n age groups of § years there appears a steep dechine at
the age of 50 Five pahents are over 60; the oldest is 72 (Fig. 16).

There are 24 dead family members who m all probability suffered
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The degree of muscle dystrophy — with regard to muscles of cons
sequence on physical working ability — 1s greater in males than
females, and a considerably higher proportion of males are severely diss
abled, no males, but 15 per cent of the females, have retained their works
ing ability. There are no definite differences in the mental changes in the
two sexes.

The explanation of the strnking difference between males and females
in group “Working ability below 33 per cent” must in all probability
be sought in the fact that manual work makes greater call on the muscles
in males than 1n females Marriage to many women is a shielding harbour
when working ability 1s reduced.

To sum up My v ions have d trated that the disease
1s found equally distributed among identical age groups in males and
females; that the muscle dystrophies are, generally, more severe in males
than 1n females, that there are no definite differences in the mental changes,
but the males are, socially, worse off than the females.

Is the disease more frequently inherited through one sex or the other?
— Like Maas & Paterson (1943) 1 have counted the number of patients
with male and with female inhentance. There were 55 patients, who had
mhented the disease through 30 male parents, whereas 41 patients had
mherited it through 24 female parents. Thus, in my material — as in that
of Maas & Paterson — the disease is inherited equally frequently through
males and females.

AGE AND EXPECTATION OF LIFE OF PATIENTS

Fleischer (1917) in his family investigations found that the age of
patients with dystrophia myotonica rarely exceeded 50 years. This state
ment cannot, however, be taken quite literally, Ravin & Waring (1939)
lIisted some of the patients reported up to that ime and found several
aged over 50 The average age of parents n their list 15 56 years Also
Maas & Paterson (1943) have a number of patients between 60 and 70
Julia Bell (1947) has investigated the problem concerning the age of death
and found that not only the patients with dystrophia myotonica but also
their healthy siblings has an earlier age of death than that found for the
population m England and Wales

The average age of my living patients is 33.4 years. When the patients
are tabulated n age groups of 5 years there appears a steep dechine at
the age of 50. Five patients are over 60, the oldest is 72 (Fig 16).

There are 24 dead family members who n all probability suffered
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Age of Mamfestatron of dysm)phm myotonica in thts writer s patients

FERTILITY IN FAMILIES WITH DYSTROPHIA
MYOTONICA

Frey (1925) in his famlies found no deviations from normal Henke
& Seceger (1927) worked with a similar matenal and found the number
of children of fertile marriages to be rather a little hugher than in the
healthy population of the same region Maas & Paterson (1943} found
the fertility 1n couples of parents, one of each having dystrophia myo«
tonica, to be considerably reduced, because a certain number of affected
persons became impotent at an early age — and cspecmlly when they
suffered from | ed ia and dystrophy. In these families
where the affected parent hnd but shight symp(oms, the marriages were
often very fertle Julia Bell (1547) found no definite difference in
fertility when companng affected and healthy siblings

I have investigated my own matenal with regard to differences of
fertility in family members with and without mamfest dystrophia myo.
tonica or cataract The investigated family members were all children of
parents, one of whom had dystrophta myotonica or cataractous changes

In order to make certain that the persons were n the fertile age I
have fixed the lowest age limit at 25 years. This hmut also ensures, to
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of these frequently ty changed pati By closely questioning the
patients and their relatwes and by scrutinizing the family portralts and
pictures it has been possible for me to establish an age of ifestat

which 1s not, at any rate, fixed too Jow, because it is diffacult for laymen

to notice symptoms of shghter degree At the first exammahons of three

children I found no 1 p but at i tons between
one and three years later there were clear symptoms The children were

then 7, 11, and 12 years, In my material there were 8 children under 15

with dystrap y ; the youngest child was 2 years when I

ascertained incipient dystrophia myotonica,

A number of patients were unable fo give exact statements as to the
earliest time of manifestation, but said that it was at the beginning of
school age ~— about the age of 6.

In the living older patients the disease did not become manifest until
an advanced age.

Tabulation of the age of manifestation of § years” groups results in
a curve reaching its maxaimum at 10 fo 15 years with a hyperbolic fall
with growing age. Tabulation 1n 10 years’ groups, beginning at the age
of 5, gives a far more regular curve. Figures show that the disease manis
fested itself before the age of 15 in 51 per cent of the patients, before
25 in 74 per cent, and before 35 in 88 per cent Average age of males
was 19.8 years and of females 19.0 years (Fig 17)™.

Qccasioned by Cursch ‘s that severe cases do not set
in at an early age, | have investigated the degree of dystrophia myotonica
in such patients. It appears that many a severe case did set in in childs
hood, wheteas in none of those 6 cases with mantfestation after the age
of 50 was the muscle dystrophy so severe as to hamper working ability,
and the 2 mtellectually defiient cases might equally well have been ins
capient senite dementia. Such hight cases of dystrophia myotonica with
late mantfestation might well account for the fzequ:ntly-rcported families
with parents lacking symp of dystrophia my

My mnvestigations reveal that previous statements, to the effect that
the period of manifestatton is between the ages of 30 and 40, are untrue.
The disease most often manifests itself before the age of 15, but may
become manifest at a more advanced age. At this late onset the degree
of the disease 1s invariably very shght.

T Addendum during proof-reading On the baus of Maas’ matenal and on a matenal
collected from the lerature Julia Bell {1947) has calculated the age of mansfestas
yion adding that such jugdment 15 a difficult matter The graph depicting these
calculations 15 sumilar fo that of fig. 17 of the present work, reaching xts peak at
the age of 15 to 20 years The graph based on Mazs' matenal however 15 more
flattened out than those on the material from the Lterature and on the material of

this writer
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HEREDITY IN DYSTROPHIA MYOTONICA

Already among the furst reports on dystrophia myotonica there were
several with familial occurrence of the disease: Hoffmann {(1900) and
Steinert (1909) Curschmann (1912), besides famihal occurrence, found
signs of d with 1m the following gens
eration. In the majonty al cases the disease seemed to be sporad;c and
when i 1916 Rohrer computed all available reports, famihal occurrence
was demonstrated n only 23 out 82 cases, he therefore concluded that
familial occurrence was frequent, but not regular

Fleischer (1917 and 1918) was the first who established the regular
farmlial occurrence of the disease. In a famuly from the Schwartzwald
region, Germany, he was able to trace 1t five generations back through
several branches to mutual ancestors Most members of the earlier gens
erations had died, but on the basts of lable mnf ion he Tuded
that the disease 1s inhented latently through 3 to 4 generations, then to
appear h )l ly m the 5* of the single families. In the
4% generation there was senile, and n the 5® presenile, cataract with or
without muscle symptoms By companng the patients of the 6™ with
those of the 5% generation Flesscher found progression of the disease-
in the 6" generation the onset was eather and the character moze serious
than 1n the 5%, At any rate this progression was obvious with regard to
cataract,

Frey (1925) investigated a material from Vogt's ophthalmologreal
ward in Zunich and confirmed the results obtaned by Fleischer. He also
found dominant heredity and progression

Henke & Seeger (1927 and 1928) further investigated Fleischer's
family and collected a number of reported cases. They statistically pres
pared their results and found that the heredity was genetically cons
ditioned, simply dominant and not sexsinked According to their esti
mate of patients 1n 5® and 6% g there was as well
as They d that the 7 was caused by sos
called phenotypic induction the genetically altered soma retroacted on
the gene, whereby the discase agg: d with ad i

KatzenstensSutro (1938) dunng several years mvestigated a Swiss
family, It was remarkable that the muscular symptoms in this family
were mhented only through the males He thought the heredity to be
irregularly dominant with varying degrees of expression as a consequence
of pleotropia of the affected gene, he also reported progression mn this
family.

Weitz (1936) opined that the pred d from
and that progressing mutation might lead to earhier onset and more sene
ous course of the disease
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a satisfactory degree, that those persans counted as healthy have no
latent dystrophia myotonica,

Healthy and alected persons are found in the same sibships, and
there are no essential differences in age between the two groups of
parents.

Table 17.

Parents’ generation Mamed  Usmamed  Chldren  Per marriage Eﬁ;‘},‘;
Healthy . . 75 1 188 25 22
Dystrophia myotomeca 43 35 15 27 15
Cataract . .. n 2 3 33 26

Thus, there is no reduced fertility in marriages 1 which one parent
has dystrophia myotonica or cataract. But, as might be expected, there
15 a proportionally high number of uninatried persons among the family
members with dystrophia my ica — a ¢ g of the changes in
the endocrine secretion and of the mental changes, which tter alia render
the patients sexually uninterested and barren

The present investigation has, therefore, not confirmed that of Maas
& Paterson, as the fertiity in marriages in which one parent has dystros
phia myotontca 1s equal to that of matriages between two healthy parents.
The effective ferbility, on the other hand, is considerably reduced m
yts with dystropl yotonica.

pati

MORTALITY IN INFANCY AND CHILDHOOD

Frey (1925) and Henke & Seeger (1927) nvestigated — and found
increased — mnfant mortahity and frequency of shll:births in families with
dystrophia myotonica. Frey, as later Maas & Paterson (1943), thought
that the disease caused increased mortality in early childhood. Fenke &
Seeger ascribed the mortality to poverty.

I have in my cases investigated infant mortality 1n familes where one
of the parents had dystrophia myotonica, There were 58 infants whose
fathers had dystrophta myotonica; 3 died in early childhood. Of 69
infants whose mothers had dystrophia myotonica 12 died in early childs
hood — a considerably higher proportion. From my own knowledge of
the mental changes and the social conditions T am inclined to blame the
external environments rather than the disease for this high infant mor

tality.
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Lenz (1936) adopted a policy of waiting, as progression in his opinion
was completely incompatible with the ordinary laws of ihentance.

Maas & Paterson (1943) took up the pmblem of hexedny, covering
both Thomsen's disease, paramy ,and d 4. Their
family investigations compnsed 97 sibships: 365 persons O[ these, 236
were “affected”, 103 “suspicrous”, and only 17 “unaffected”. Even if
the number of propositi be subtracted, the relation between diseased and
healthy by far exceeds 1:1, when those “suspicious™ are grouped as
diseased. On the :on(rary, lf they are reckoned as healthy the relation
is 1,161, The p 1zing the suspicious cases are, hows
ever, rather vague (weak hand grasp, absence of reflexes, or “some degree
of mechanical myotonia”), only the cases having “apathetic myotonic
facies™ make a more credible impression

In order to explain why the relation between diseased and healthy
members of the sibships exceeds 1 1, Maas & Paterson had to suppose
that myotonic diseases are mhented with multiple factors, which singly
may be found 1n normal persons The absence of single fac(ors, 1 their
opinion, explained the 1 of some pathological pictures, for
example of cases with absent cataract or muscle dystmphy To get these
multiple factors united one had, 1n reality, to assume consanguinity, but
as it was not strikingly frequent 1n the present generations they supposed
ithad been present before the families i question had gone up to London.

Own Investigations.
Material,

The material comprises 2t fambies 1 which have been ascertained
cases of dy a 1 have 1n d the paternal and
maternal famdlcs of the propcsm gomng back until I found other

with symp! of p 5 this family was then further
nvestigated, and the results stated 1 the pedigree. The other famuly was
less thoroughly investigated, but [ have i all cases made certan that
there were no signs of predisposition n the nearer family of the respecs
tive parent of the propositus. I consider this limitation Justified in view
of the comparatively rare occurrence of the disease

The results of the famly are given in ped
for each of the 21 famihes, and the investigations coser 1,148 f.:rmly
members, 874 hving and 274 dead

Among those hiving, 101 had certain, and 4 not qutte certam, dystro.
phia myotonica, while 17 had cataract without other symptoms Among
the dead, 44 had presented signs of dystrophia myotonica, and 14 had
manifest cataract
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Herner (1940) mvestigated a big Swedish family with dystrophia
myotonica and found dominant heredity regardless of sex. He makes no
mention of progression mn this family.

In 1939 Ravin & Waring in the U.S A. investigated the heredity m
four families and characterized the heredity as irregularly dominant, as
some parents might be without symp Comparatively late ify

ation in the parents might be the reason why the disease had not been

ascertamned In their opinion the disease originated from mutation with
alteration of the activity of the gene, increasing with each generation.
By the hypothesis of a modifying factor, which, in connexion with the
mutated gene, might produce cataract, they were in a position to explain
the absence of cataract 1n certain cases. Progression, to Ravin & Wal-
ker, was not a problem, but an applicable explanation of the irregular
dominance.

Maas (1937) found the disease transmitted by dominant inheritance
and noted progressive deterioration in 17 out of his 57 families with
dystrophia myotomica, but ~ 1n his own words — “it does not seem to
be an invariable rule.” He further thought that there might be indications
of fraternal anticipation with earlier onset in the younger members of
sibships.

Boeters' work “Uber Myotonie” of 1935 treats of heredity in 20
families with myotonia In these families Boeters found cases of dystros
phic and nonsdystrophic myotonia mixed, and he thought this phenoms
enon an expression of phenotypic differences. Lenz (1936) supposed
that there must be a special biotype in Boeters’ material, but when
scrutinizing the selected case histories in Boeters’ work one cannot but
doubt the qualty of his clinical 1 i A few ples may
be cited: Patient No. 1, n famlly I was bald had hollowed temples,
protruding lips, and was d Di is- “Mpyotonie,
Schwachsinn.” With those symptoms one would suspect that the patient
suffered from dystrophia myotonica. The same holds for patient No. 9
of the same family The patient had myopathic facies and was mentally
debilitated, but Boeters writes: “Keine Atrophien” and diagnosed “Myor
tonte.” Further, no examinations as to cataract were made, and the aboves
mentioned examples are two out of many. Fially, in over 70 per cent
of the pattents working ability was severely reduced — a fact pomtmg

ds dystrophia my In my opinion Boeters’ chnical invess
tigations and diagnoses must be distegarded.

Apart from this essential pomnt and working on the hypothesis that
the majonty of cases were 1n xeallty of dystrophia myotonica, it appears
from Boeters’ gation that dystrophi a is of d
and not sex-hnked, inhentance. But he rejeded the 1dea of progression,

without stating reasons
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1s very minimal. This would indicate that there is no intersfamilial cone
nexion between the single families. A thorough investigation in this res
spect has revealed no such connexion.

Hnalysis of the Pedigrees

Apart from pedigree 11 with its scanty material, the analysis reveals
famulial occurrence of the disease .

The disease may erther manfest 1tself as dystmphm.myotom:m orn
2 more monosymptomatic form as cataract, whether manifest or recognizs
able at shit lamp examnation

Heredity in all cases 15 direct, not atavistic. .

Apart from family No. 18, the father of which it has be"{ mpossible
10 subject to slit lamp examination, I have in all cases, where it Was posse
1ble to examine both parents of patients with dystropha myotonica, found
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in successive generations led to stronger mutation and consequent earlier
onset and aggravated conditton, In 1939 Ravin & Waring offered a

hat similar expl of p and pot as noticed
by them. Maas & Paterson (1943) pronounced their views comparatively
guardedly, In the family they found degeneration as well as regeneration,
but — even allowing for all possible statistical errors — the progressive
degeneration was the more promment feature.

Own Observations on Progression

In regard of my own matenal I have — 1n a sumilar manner as did
Ravin & Waring (1939) in respect of therr own material and that of a
number of previous authors — worked out the age of onset and degree
of the disease 1n parents and children In respect of degree I have not
confined mysell to dishnguishing between severe or shght cases, but 1
have stated the degrees of muscle dystrophy, intellectual deterioration,
and reduction of mittative, m the manner explained above, There are 1n
2]l 34 children, and the results of the investigations are

34 chiidren with dystrophia myotontca, father or mother having
the same disease

Coaldren Parm
Aage i years 27 57
Age of mamifestation 112 3%
Degree of muscle dystrophy 94 100
Degree of mtellectual detenioration 1865 55
Degree of reduction of instiative 178 130

11 chiddren with dystrophia myotontca or cataract, father or mother
having cataract

Gubdren Farents
Age 1 years 30 6
Age of mamfestation 2 89

From the above 1t will be seen that there 1s, at any rate apparently,
anticipation and potensation, espectally of the mental defects

Agamst this, attention must be called to the fact that when dealing
with parents we have a selected matenal of patients wath dystrophia
myotonica, because 1t only comprises those who did not become affected
so eatly and so severely that it presented them from having children,
The majority are unmarned and line 0 straitened circumstances

It 15 unfortunate that this matenal does not comprehend a sufficient
number of parents with dystrophia myotomea or cataract an successive
generahions to allow of a regular statistical computation,

Among my families there are two (Nos 9 and 13} i which the
generations of parents are practically complete However, n No. 15 3
boy died at the age of 9, without defimte signs of dystrophta myatonica,
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Stblings of Living Parents of Propositt

A considerable proportion of these sibships have died. The parents
of family No. 18 have not been mcluded, as the investigation is mcom-
plete There are 43 members of these sibships, of whom only 18 are hving
4 had dystrophia myotonica and 5 cataract, 9 diseased in all. Risk: 50
per cent = 37 per cent.

Cousin sibship of propositt and their parents, and children of the affected
members.

There are m all 80 such family members, 53 hving. Of these 24 have
dystrophia myotonica and 3 cataract, 27 affected. Risk. 51 per cent + 69
per cent

‘When adding the number of members of these sibships having dystros
phta myotonica or cataract, the result 1s 104 affected out of 186 hving
members After deduction of 18 proposit: the risk 1s 46 per cent + 36
per cent As no correchon for age has been employed this result must
be regarded as a Iittle too small Reckoning on meonohybrid dominant
heredity one might expect a risk of 50 per cent in the family groups
investigated, provided fatling manifestation does not occur. The risk of
contracting the disease thus ascertamned 1s so near 50 per cent that if must
be reckoned as probable that heredity 1s as stated.

Progression

As already mentioned this question has been the subject of diss
cussion, most authors who have gone deeper mto the problems of dystros
phia myotonica mamtath that the disease in inhented progressively with
antictpation as well as pot through ve generations
Henke & Seeger (1927) use the designation of Heilbronner's Law, as in
1903 Hebronner reported anticipation 1n a famly with chronic Hun+
tington’s chorea, but, as established by AMaas & Paterson (1943), this
theory on degeneration 1s still older, as in 1857 Morel described degens
eration and subsequent death of familles with insamity Genetiaists like
Lenz (1927) and Curtius (1935) were equally disinclined to believe in
progressive heredity in dystrophia myotonica as 1n other soscalled der
generative diseases In Lenz' opinton 1s was not improbable that the
severe cases of the disease had been overlooked in previous generations,
because it had only been known for a short period, and that 1t possibly
appeared 1n an aggravated form when its speaific gene coincided with
other genes Wertz (1936) held that considerations of this nature were
generally caused by faulty statistics, but that this was not the case 1n
dystrophia myotonica. Here was, in his opinton, a mutation reserve which
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Fraternal Degeneration.
The tion of ve d in sibships with dystrophia

myotonica was espcrcxally investigated by Maas (1937) and Maas &
Paterson (1943). They thought 1t possible to demonstrate anticipation

as well as potensahon n younger siblings Accordmg to Fleischer (1918)

d makh an
manner mn each slbs}up, x e the pathological pictures pusent no greater
iations and age of f 1s almost constant in each single

member of the sibships Ravin & Waning (1939) did not find the fra«

ternal degeneration so evident as the ion from one to
another, but he dered the ph to be definitely present in
many famlies

Maas & Paterson p ded another expl of the ph

cither was the germ plasm affected, or the external conditions — mals
nutnition for example — acted upon the younger family members m a
manner that they contracted the disease at an earlier age and to a more
pronounced degree

Investigations of own Matertal

In 20 sibships examined, having more than one patient with dystros
phia myotonica, I have computed the average age, age of manifestation,
and degree of the disease in respect of the youngest and the eldest mem.

ber.

e of Muscl ntcljec o
e e e S it
Eldest 366 189 14 135
Youngest %9 174 108 115 145

Already this investigation tends to show that there s no defintte

and d v no p as the degree of the disease,

as might be expected, 15 rather more pronounced in those siblings who
have had it for the longest penod

It 1s impossible to see whether Maas & Paterson imvestigated the
relation between males and females in respect of the eldest and youngest
siblings, but 1t 1s a relation that must be taken into account, because the
disease manifests 1tself somewhat differently 1n the two sexes.

Among the 20 eldest there were 12 males and § females, while among
the youngest there were 9 males and 11 females So the figures are not
quite commensurable

OF the 20 sibships I have picked 9 1n which the cldest and youngest
members were of the same sex, and a companson between these 9 pairs
of siblings gave the following result
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and in No 9 there 15 a marmed man, aged 56, but without children. All
the others are marrted and have children.

In family No 9 there are 7 investigated children with dystrophia
myotonica of F parents with the same disease (I have not personally
examined patient No 112) In family No. 13 there are 8 children with
dystrophta myotonica of 2 parents with the same disease,

The results of investigations in these two families are as follows:

Family No 9 Famly No. 13
Childsen Pavents Chidn  Parents
Age in years 2 49 29 63
Age of mamfestation . 10 24 15 55
Degree of muscle dystrophy 11 14 5 0
Degree of intellectual derensoration 18 10 15 L]
Degree of reducuon of mhative 17 19 16 4

From this small inveshigation appears that of these two families it is
safe to say that there 1s ant and pr bly also p tion of
the pathological picture i the youngest generation.

From analysss of the pedigrees tt becomes evident that one patent in
no few cases presents cataractous changes, whereas in the children dystros
phia myotonca is fully developed The reverse 1s never found, My famly
mvestigations show that m the older generations there were cases of
senile cataract m thc following presenile cataract, and in the third fully
developed dy a as well as cases of presenile cataract.
The fourth generation has fewer members, because patients with dystros
phxa myotonica seldom have childrer. The comparatively few cases having

ica are children of patients with cataract or shghter
dtgress of dys(rop}na myotomea. Famly No. [ offers an excellent exs
ample of the development here described. This development first reported
by Fleischer (1918), may be considered almost classic, but the poss

sibality of selection m previous t may be a source of mistake
m that only parcnts wl(l\ cataract have children, while patients with
fully developed dy i Iy remain without issue,
Ttis lmpOSS\ble wx(h certamty to :xclud: such errors until a number of
ive g 15 labl

The wvestigations of my own maknal point fowards progresslon of
the disease through the i the final g ¢ of
fon ~— but igations so

diseased members without power of p
far possible have offered no dehnite proof of progression.
The progression as found may be explamed by selection in the

parents’ generations on account of reduced fertility in patients wath dyss
a, but the possibility of real progressian cannat be com«

trophia my
pletely rejected.



CHAPTER VIIT

DIAGNOSIS AND DIFFERENTIAL DIAGNOSIS

ARE THOMSEN'S DISEASE, PARAMYOTONIA, AND
DYSTROPHIA MYOTONICA IDENTICAL DISEASES?

For some years after Stetnert's description of dystrophia myotonica
the general opinion was — as held by him ~— that dystrophia myotonica
was but a special mamifestation of Thomsen's disease, but Curschmann
(1912) and Grund (1913) mamtamed that dystrophia myotonica nos
sologically must be classified as a umt, and this distinction has been
applied 1n most later works Nissen (1923) found no dystrophic symp.
toms in Thomsen's family, but his investigations cannot be recognized
as being completely satisfactory Fleischer (1918), Henke & Seeger
(1927}, and Vogt (1924) found no cases of Thomsen's discase 1n their
famihes with dystrophia myotomica In the greater part of the many
casuistic reports on Thomsen's disease and on dystrophta myotontca the
dual concep has been d, also in the thorough works by
Ravin and cosworkers 1n the U 8. A, published dunng recent years,

Boeters (1938) 1 tus heredobiologic mestigations found cases of Thomsen's
disease and dystrophia myotonica indiscimunately wn the families with myoton, but,
as already stated, his clinical estimate cannot be depended upon and in this context
his comprehensive material must be disregarded

Maas & Paterson (1939) mn a literary survey tned to establish as a
fact that myotoma congenita (Thomsen’s disease). dystrophia myotonica,
and paramyotonta are identical affections and that Thomsen's disease,
n all probability, s but an early stage of dystrophia myotonica. The
only manner in which Thomsen's discase as such could be said to exist
was as a familial vamant of dystrophta myotonica with tendency to widely
spread my and famnt /{ or late devel of dystros
rhy. This, they opined, also held for paramyotona, and they further
expressed as their optnion thatf the families were completely investigated
1t would be possible to reveal dystrophia myotonica 1n some of the
members.,
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Age Age of Musdle Intellect Reduct of
mansfest dystrophy Qeeriotat itV

Eidest 3690 173 17 155 20

Youngest 263 162 17 155 20

to
pasis for 2 decisrve statements Put 1t does indicate that there 1% still no
clear fratema\ anticipation or potensa‘t'\on with the increase of the number

hus, the results of the prcsent jnvestigation may rather be :onstmed
o support Elemcher‘s assertion © homologous and homcc\uonous
appearance of the disease within each sibship.

Result of Heredity Investigations.

Dystwp\\\a myotonica 153 entable disease: 1t seems 1o be 'mhemed
dommani\y and with varymng mamfestation 25 it mAY appear yaono*
symptomahca“y 1n the form of cataract:

At a first © ance the appearance of the disease 1B the families mght

indicate progre ounger enerahons with nt\cxpah 5 Wi
as po! o p tho\og\ca\ picture, peginnin sen \e;presen'\k
cataract, finally tran® the aly member’ nfertile, dystro
tac patie? bservations may, howevers ounded OF selechio
1n the foregoIns enerations: caused by the fac hat only th€ ast
fected paty are able b pro children Progresst regar ed
only 2s 2 thesis 2 ng there 15 D vailable statist cal investig?’

non of several consecuttves complete\y 'mvesﬁga!ed generai\ons of 2
pumber of affected famihies

F:a(ema\ degenerahon with earlier mam(estahcn and poiensaﬁon of
the patho\og\:a\ pcture 1n the younges members © sibships has beet
pt posslb\e of demuns(rai\on mn my famihies
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DIAGNOSIS AND DIFFERENTIAL DIAGNOSIS

ARE THOMSEN’S DISEASE, PARAMYOTONIA, AND
DYSTROPHIA MYOTONICA IDENTICAL DISEASES?

For some years after Stemert's description of dystrophia myotonica
the general opinton was ~— as held by him — that dystrophia myotonica
was but a spectal manifestation of Thomsen's disease, but Curschmann
(1912) and Grund (1913) mamntamed that dystrophia myotonica nos
sologically must be classified as a umt, and this distinction has been
applied 1n most later works Nissen (1923) found no dystrophic symps
tors in Thomsen’s famly, but his mvestigations cannot be recogmzed
as being completely satisfactory Fletscher (1918), Henke & Seeger
(1927), and Vogt (1924) found no cases of Thomsen's disease i their
families with dystrophia myotonica. In the greater part of the many
caswistic reports on Thomsen'’s disease and on dystrophia myotonica the
dual has been d, also m the thorough works by
Ravin and co-workers mn the U S A, published duning recent years

Boeters (1935) m Hus heredobiologic mvestigations, found cases of Thomsen's
disease and dystrophia myotomica discummnately i the families with myotonia, but,
as already stated, his climical estimate cannot be depended upon, and i this context
his comprehensive material must be disregarded

Maas & Paterson (1939) 1n a literary survey tried to establish as a
fact that myotoma congenita (Thomsen's disease), dystrophia myotonica,
and paramyotonta are 1dentical affections and that Thomsen’s disease,
i all probabulity, 1s but an early stage of dystrophia myotontca, The
only manner 1n which Thomsen’s disease as such could be said to exist
was as a familial varrant of dystrophia myotonica with tendency to widely
spread my and faint or late devel of dystros
phy. This, they opmed, also held for paramyotoma, and they further
expressed as their opinion that if the families were completely investigated
it would be possible to reveal dystrophia myotonica i some of the
members
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- age of Musdle Ioellect FReduct of
et aysteoph daenorat \amavre
Eldest 360 173 17 155 20
Youngest 263 162 17 155 20
The matend al of this nvestigation s 100 Yimited to afford sufficient

pass for 2 a decisive statements but 1t d s indicate that there 35 still n0
cleat iratema\ anticipation or potens sation wath the increase of the qumber

of sibhings
Thus, the results of the ptesem nvestigation may rather be :onstx\led
to support Flelschers assertion © homologous an homochmnous

app:axanct of the disease within each sibshap-

Result of Heredty Investigations.
Dy sstropta ™ -otonica 15 2 hentable disease. 1t seems o be mhented
dom\nam\y and ¥ \\(h yaryin mami:stat\on. as 1t may 2! appeat |mono*
symptom? atically 10 the form of catarac!

At a fust glance the app:arance of ihe disease M the famibies might
indicate pmgtessmn i the younger genexahons with anhapato® as Wi cell

as PO pat\\o\ meal picture, peginmng seml pxesem\e
cataracts finally trd s h {armly ™€ bers afertiles ystro
phic p¥ bservations may, however: b nd election
o th foregotnE enerations: ed by th at only the east
fected P3N ble U e chaldren rogres regaxded
nly as hesis '3 there is 1able s{ahshca\ mv:sﬁga
tion everal oM h\'e comple tely mveshgated gen s of 2

il

Fra&cmn\ Egenera\\on wil h earlier amfestatio® and potensai\on of
1 pcture in the you ungest M€ embers s of sibships has beet
of d:mons(nﬁon W my famlies-
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Thomsen's disease and paramyotoma on the one hand and dystrophia
myotonica on the other. In my opmion paramyotoma may be classified
as a special vanant of Thamsen's dsease.

This chapter will be devoted to considerations as to diagnosis and
differential diagnosis of these diseases with myotonia, and at the same
time give reasons for my opimion that they are not sdentical

Myotoma.

Myotoma 1s the common svmptom of the diseases described. It is
<k zed by ) y pr of muscle contraction, whether
the contraction be voluntary or produced through mechanical or electrical
stimulation, there 1s, however, no p of single i At
electromyography there 15 charactersstic spontaneous restractivity and
electrical activity corresponding to the protracted contraction

Generally, myotonia 15 the first mandest symptom, In Thamsen's
disease it most often i wself m early childhood, and in many
cases 1t is manifest 1 infants, which fact has caused the designation
myotonia congenita. The same holds for paramyotorua In dystrophia
myotonica, myotonia never becomes mamfest in infancy, but I have ascers
tained myotonic symptoms 1t a chuld of 2, which to my knowledge 1s
the earhest mamfestation of myotonia noticed in dystrophia myotonica
Otherwise myotoma at the earhest mamfests itself about the age of 6,
and most frequently between the ages of 10 and 20

Localization of myotoma, hkewise, vanes with each disease In Thome
sen’s disease, myotoma 1s most often spread ta prachically 2ll striated
mus:les but it may be found to be more localxzed especially n ll—»z lmver

ties In the my are y lo.
cahzed In dystmp}ua myotomea, myotania May 1 rare cases be a!mosf
universal as sn Thomsen's thsease, but mn far the greater part of cases
myotona is found only 1 the muscles of the forearm and m the mastie
cation muscles, and the myotoma never reaches such degrees as in Thome
sen's disease, Charactenstic of Thomsen’s disease 15 hampered walking,
and of dystrophia myotonica dafficulty in opeming the hand after a firm
grasp,

Flectromyographically there are no dafterences w quality between the
myotonia of Thomsen's disease and that of dystroplua myotanica,

Alterations i muscle functioning in myomma can practically never
be confused with other diseased cond are
carnied out 1n an adequate manner, especially ot regard fo electromyos
graphy,

Some authers have topwdered tetany and myotona wdentical affections and sftee
Lundborg's teport (1904) — on the effect of the parathvroid gland on certan soscalled
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Maas & Paterson ated Higier (1916), Rosett (1922), Guillam, Ber-
trand & Rouqués (1932), and Kramer & Quadfasel (1933) in support
of their theory, as those authors likewise considered Thomsen's disease
and dystrophia myotonica identrcal. But they farled to quote Boe (1932)
who of two brothers with myotonic disease reported muscle dystrophy
m the one, but was unable to find symptoms 1n the other.

When considenng crttically the abovesmentioned reports one notices
that their support 1 favour of Maas & Paterson’s views is shght

Thus, Higrer writes that myotonta atrophica 1s a disease sur generis, but related
1n nature with Thomsen’s disease Roseft, in a family covering three generations, found

led Gullan, Berfrand & Rouques to advance the theory of steady transiion from
Thomsen's disease through dystrophia my t© muscle dystrophy,
these affections were to be regarded as vanous forms of myopathia Finally, Kramer
& Quadfasel on the basis of an extremely feeble materal pronounced that it was
difficult to distinguish the two diseases from one another

In reality, Boe’s report provides the most weighty immediate support
of Maas & Paterson’s theory, but 1t 1s unfortunate that Bée tnvestigated
only the two brothers when the family had several patients with myo-
tonia, and the diag dystrophta my 2 15 not c letely definite
in the patient who, besides myotonia, had muscle dystrophy 1n face, neck
and upper extremities There was no atrophy of testes, no mental changes,
and pilosity was vigorous. Cataractous changes were not looked for by
slit lamp exammnation All in all, the diagnosis must be constdered uns

certain
Maas & Paterson's foundations for their theory of 1dentity were, as

mentioned, of a purely documentary nature They had not themselves
had cases that could be labelled Thomsen's disease, but only cases of
dystrophia myotomca, With regard to the mental changes 1n Thomsen's
family they opimed that a detailed psychiatnic examination, 1f made, would
reveal tic and mental symp corresponding to their description
of those symptoms 1n dystrophia myotonica. As to the early age of manis
festation of Thomsen’s disease they confined themselves to stating that
1 hia a may be ascertamed 1 early childhood.
R’egarémg differences in general condition when the patients advance
1n years, they only mentioned that m certain cases of Thomsen’s disease
there 15 general, progressive, phystcal deterioration As an example was
ated Dr Thomsen's grandfather who had had to abandon his mllltafy
career on account of his disease, Taken as a whole, the arguments in
favour of the asserted 1dentity are farrly weak, and 1n my opimion the
authors are 1n the wrong The present thesis, therefore, deals with each
disease separately. In any case, there 1s a difference n nature between
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Trophic Condition of Muscles.

Thomsen (1876) and Nissen (1923) described the mcreased volume
of muscles in the patients of Thomsen's famly. They presented no muscle
dystrophy, and this also holds for the many patients from the literature
I have collected in the chapter on Thomsen’s Disease,

Batten & Gibb (1909) and Steinert (1909) were the first to report
the typical local. of muscle dy hies i dystrophia my
and these dystrophies have been descnbed it many later reports.

Maas & Paterson (1939), however, thought that muscle dystrophy
bell d to myotona, as they dered Thomsen's disease, paramyos
tonia, and dystrophta myotonica identrcal diseases In none of their many
pattents was muscle dystrophy absent. Nevertheless they thought it poss
sible to find patients without clear dystrophy, but were the families of
these patients investigated one would be able to find some with dystrophy
of muscles, In their opmion the three diseases mn question were, mn fact,

A,

to be ¢t ized as dystroph ¥
In my material of 29 patients with Thomsen's disease and 101 with
s ica there 15 a difft 1 kind between the trophic

condition of the muscles 1n the two groups of affections

In the 29 patients with Thomsen's disease the muscles were, as a
rule, diffusely hvpervoluminous A few had medium muscle develops
ment, but none had muscle dystrophy. As mentioned, 1 2 couple of
patients with hypervolummous muscles the volume of the sternoclerdo.
mastord muscles was normal, they were followed through several years,
but 1t was impossible to ascertam any development of dystrophia. One
of the patients was photographed 21 years ago and when companng with
his present appearance one finds p Ily the same hyper
musculature,

In practically all the 101 patients with dystrophia myotomea was
found the characteristic dystrophy of facial muscles, muscles of the throat
and neck and possibly also of forearm muscles, but a number of the
patients had more widely spread muscle dystrophy Muscle dystrophy
provides the patients with a charactenstic facial expression, and they more
resemble each other than thewr own relatives Their myopathic facies is
unlike the facies found 1n prog muscle dystrophy, although there
are certam featuses 1n common Dystrophy of throat muscles renders
speech nasal and indistinct, and the majonty of patients speak quickly
and monotonously Dystrophy of mastication muscles causes the jaw to
drop and the mouth o gape. Dystrophy of neck muscles especially affect
sternoclerdomastord muscles and those of the pape The patient therefore
finds it difficult to carry his head, and mn the majority the head 1s carried
1 a bent forward position Dystrophy m the muscles of the forearms
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motor neuroses as tetany, myoclonia, myotonta, paralysis agitans, myasthenia, and
myatonia — a number of serum calcium investigations on myotonic patients have been
carried out Cataract m dystrophia myotonica stured up mnterest i the parathyrod
gland and revived the old Lundbosg theory However, nuther cimically nor humorally
is there any basis for assuming relationship between tetany and myotonia Tetany 1s
due to functional disturbance 1n the C N.S, and myotoma 1s caused by functional
istorbances 1 the muscle fibres Humoral condttions in myotonia show no decrease
m serum calaum, and nerve sensibibity 1s normal
Myotonia might be confused with certamm pertpheral, localized muscle cramps,
ied by f: 1. {myok ) and often by pans These cramps especially
occur m the calf muscles and frequently in one side only They are generally caused
by lesions of the peripheral nerves and are especially met with e g 1n cases of sciatica,
the cramps are often accompanted by muscle atcophy, changed reflexes, deficient senss
tivity, and possibly by Jocal perspiratory changes The cramps are produced by a vigoss
ous, voluntary contrachon but may also appear resultant from mechanical stmulation
of the muscle, or from electrical stmulation of muscle and nerve — especally of the
latter (Higier {1916)] According to Denny-Brown & Pennybacker (1938) this cramp
condition i eaused by rregular contractions of fasciculs, and the electromyographical
registration takes the form of partly amalgamated tetanus with iregular oscillations
and intervals The cramp condition seems to be of peripheral ongim as 1t remains even
ien the mnervation 15 paralysed by spinal ancstesta [Grund (1919)] In contradistincts
on to myotoria it 1s, as stated, accompanied by pains, and the cramp relaxes in jerks
1t is accompanted by irregular, coarse fasaculations, 1s often localized, and 15
ted by other ph from the pheral nerves Finally, this conditzon 13
d by other bel to the “myotonic

Further,

not hereditary and 15
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mvolves considerable reduction of strength of fingers and consequently
considerably reduced working ability In more severe cases a number of
muscle groups beyond those mentioned may be affected, with the result
that carniage 1s bad with mcreased lordosis, and walking is hampered by
weakness of the quadriceps femoris or of the anterior muscle group of
the crus (dropfoot).

Judging from my mvestigations I would say that there ts typical
localization of muscle dystrophies in dystrophia myotonica. A couple of
patients had extremely slight myotonia without dystrophy, but only one
of my patients, a younger woman, at the first examnation had no des
finte muscle dystrophy despite evident myotonia Examination some
years later revealed dystrophy of facial muscles. Another patient at the
first examination definitely had myotonia, but only shght dystrophy mn
facial and sternoclerdomastord muscles His other muscles were rather
somewhat hypertrophic, especially those of the lower extremities After
a couple of years the muscle dystrophies became more pronounced and
more widespread, and he now appears like the rest of the members of
his family with dystrophia myotonica

Muscle strength 1n Thomsen’s disease 1s generally medium and rarely
corresponds to volume of muscles. In dystrophia myotonica strength is
reduced corresponding to dystroph

Finally, the musculature m paramyotonta, in trophic respect, seems
to be as 1n Thomsen’s disease.

Increased volume of muscles 15 a frequent symptom in Thomsen's
disease, but may also be found i other morbid conditions and may
esult of muscle exercise, Hypertrophy does not manifest
ally The histol 1 reports on biopsy are not
y will recerve no further mention 1n the present

develop as a re
itself electromy
quite congruous, but the

work
Increased volume of museles 15 & promment symptom 1n DebreSemelaigne’s and
Hoffman’s syndromes tn myxedema In Hoffmann's syndrome there 1s, moreover,
hampered muscle function, rendering the semblance with Thomsen's disease even mose
stuking This differential diagnosis has been dealt with in the chapter on Myotonia
Muscle hypertrophy and musele fatigue yield to thyrordin treatment Completely normal
wons are found at electromyography
phy may occur in peripheral neurttis This may be observed for
ndenctes with myokymia [Bittorf (1910)] and after polys
pertrophy 1s localized in the muscle
~ nay therefore frequently be umilas
pans and swellng will facibtate
and the differential diagnosts

condit

Muscle hypertro]
example 1n perststent cramp e
neuritis [Krzbbz"(ﬂl‘l)] Th,‘sAf_ﬂfr?Lffkf‘-"‘ISde ke

Thomsen's disease
"la;::u;zhypemuphy 1n progfessive muscle dystrophy may at first sight convey the

son of muscle hypertrophy. but the gummy consistency, the reduced strength,
‘msleii development of the discase will clanfy diagnosis
any
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In a few cases of dystropha myotomea I have nauced localized hypertrophy of far
example the muscles of the Jower extremunes but st 15 possible to make the correct

diagnosis by d the muscle d hies and the
organic dystrophics
Ot the abovesdescnbed diff 1 d n relatton to Thoms

sen’s disease, especially Holfmann's syndrome has caused confusion,
and if brief “myotonia” is found in a patient with rapidly developed
diffuse muscle hypertrophy, it 15 necessary to fook for myxedema in
order to exclude Hoffmann's syndrome

Muscle dystrophies 1 dystropt y a are not a d by
fibrillation, and at electromyography one finds, as in progressive muscle
dystrophy, normal interference and no single potentials, In stological
preparations is noticed the rrregular miving of hypertrophic and atrophic
fibres, as n progressive muscle dysteaphy [Woklfahrt & Wohlfart
(1935)].

Myateophies that mav be taken into consideration as differential
diagnoses in relation to dystrophia myotontca can, according to locahzas
tion of the cause of myatrophy, be dmided wito spinal and newurogenic

4 i

tronhi. 1

P P

Spinally conditioned muscle atrophies are due to wasting of one or
moze matar nerve cells of the antenior horn Clearly noticeable musdle
fibrill, is frequentlv observed I 1y with muscle atrophy
and reduction of strength At electromyography through three electrodes
Buchthal & Clemmesen (1941) found smgle potentuals and more or Jess
synchronized action potentials from the three electrodes — an electro.
physiological manifestation of leston of the motor nerve cells of the ans
teror horn,

The spnally conditioned muscle atrophtes are most often localized
pertpherally 1n the extrenuties, and they are rarely hereditary [Arng &
Cobl (1935)]

Progresswe spinal gnascle ateophy {AranDuchenne) tarely sets 1n before the age
of 20 wuth slowly progressing muscle atrophy sz hands More rarely the dystrophies are
Iocalized 1n shoulder and nape muscles and sn the 2aterior muscles of the crus, There
are no symptoms in sespect of sensivaty and pyramidal tracts, nor changes in the cetes
brospnal fluid

Amyofrophic lateral sclerosis sets 1w at a more advanced age, but the atrophies
develop, on the other hand. more rapidly than ta the diseasz fust descesbed. which at
completely resembles in other respects However there aie almost constant sympioms
i the pyramsdal tracts

Syphilise amyotrophic lateral solerows has eaclier ontet and 1s accompanied by
¢hanges 1n the cerebrospmal fuid with positive W 1 )

Progressive anferior myelitts — or the soscalled chrome antenor pohomyeliis ~—
& charactenzed by rapdly sppeating pareses of single muscle groups without typieal
tocalization (¥ Lunn {1946)] In these cases are most frequently found changes In the

brospinal flud wath h and shght pb
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Infantile spinal muscle atrophies (Oppenhemm's and Werdmg-Hoffmann's diseases)
can hardly come ito di daff 1 d. Clinically these diseases
manifest themselves through slackness and paresss, especially of the extremities, and
there are el hical and histol ! signs of spinal atrophy.

The soscalled peroneal muscle atrophy (Charcot:MartesTooth type) 1s a hereditary,
probably spinally conditioned myatrophy m adults It 15 snhented dominantly, and
generally sets in in the muscles of the foot and 1n the peroneus arca from where 1t may
spread to the lower part of the femur. More rarely 1t spreads to forearms and hands
Frequently there are also herally localized bty disturt At el
graphy Buchthal & Clemmesen (1941} demonstrated a very clearly synchronized elecs
trcal activity when leading off through three electrodes from the same muscle. Wohls
fahrt & Wohlfart (1935}, however, at histological exammation found a picture cotress
ponding to that of progressive muscle dystrophy

Neurogenically condttioned muscle afrophies are caused by wasting
of the motor nerve fibres Muscle atrophy and reduction of strength 1s
most often accompanied by muscle fibrillation, and Buchthal & Clem:
mesen (1941), electromyographically, n this form of myatrophy de-
monstrated single potenhals, but no definte synchronization of action

potentials

Progressve hypertrophtc neurtfis (DejernesSottas) 15 2 fambhal, but rare, disease
which sets 1n between the ages of 10 and 20, with slowly progressing paresss and special
Jocalization 1 the small muscles of the hand Usually there are, simultancously, neuntic
symptoms with pams and deficient sensibility, sometimes the nerves may feel thickened,
but spimal changes are absent

Ciromc polyradicubitis 1s, like the f disease, d by pams and by

severe changes m the cerebrospmnal flud

Muscular dystrophies as a rule are hereditary. They are not accoms
panted by fibnllation Electromyographically there are no single potens
tials, but interfering activity, because the atrophy of muscle fibres 1+
regularly affects all umits of the muscle, For this reason there are no
isolated retamed umts from which single potentials may be ledsoff wn!v
(sturbing interference from neghbouring units — as 1s the case in

out d
neurogenic and spinal atrophy

o) muscle dj hy almost bly sets n lly m trunk and
et(rcmlfles. possibly also m the face There are varous clinical forms of this affection,

n these thseases has been demonstrated In contradistinchion o
tomica, there are generally muscular changes only
dys“[:pll::!s l;‘:’:n stated there 1s dystrophy of facial muscles m a number of cases, but
s ifocton doss ot, however, give the panents the facial appearance typical of
i hia myotonica Nor are throat muscles generally affected, and there 15, conses
dymﬁi no hampermg of speech Fially, there 1s not the typical dystrophy in the
quently.
sternoclerdomastord muscle i
These are the myatrophies to be considered as differential diagnoses
ect of dystrophia myotomca, and 1t will be noted that, as to
o 1'Ie?:han the greatest doubt may anse when one faces spinal, pros
loca . e mL’lSClC atrophy and peroneal muscle atrophy (Charcot-Maries
gressiv

and varymg heredity
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Tooth). If electromyography be employed 1t must be reahized that there
ibility of disti o

18 no between prog muscle dystrophy
and dystrophia myotonica
Cataract,

Lenti may be d d 1n most patients with

dystrophia myotonica In slighter cases are found cortical, generally
pointsformed, grey, white, or coloured shining opaaties, and in severe
cases there 15 a stellate, polar cortical opaaty, often simultaneously with
white or coloured shimng grains. Nat until transformation into mature
cataract does the nucleus become turbid with cloudshhe condensations

Such lenticular opacities may also be found in otherwise healthy
relatives of patients with dystrophia myotonica These family members
are genetic carners and are frequent among parents of patients.

The opacities have been compared with those of latent tetany, in which discase,
however, they are more thread.f d and more larly localized In di
and Mongohian 1diocy there may be smidar gramy corucal opacinics, but seldom the
more developed stelfate formations

No similar opacities have been tound in cases of Thomsen's disease
Knaur (1936) stated that two dead relatives of patients with Thomsen's
disease had had cataract, and HMaas & Paterson (1939) caited this report
m favour of their theory of identity between Thomsen's disease and
dystrophia myotomca

Among the members of my families with Thomsen's disease there
has been found only one case of manifest senile cataract n an otherwise
healthy person. Nor had cataract been noticed in dead family members.
Out of 8 patients subjected to shit lamp examination 4 had single uns
charactenstic gramns in the lens, but there was no turbidity of the above«
described type This defimitely shows the differences in respect of lens
ticular opacities between Thomsen’s disease and dystrophia myotonica.

Dysfunction of Endocrine Glands

Symptoms of dysfunction of several of the endocnme glands 1s a
tvpical feature of dystrophia myotonica

Atrophy of testes was ascertamed 1n 86 per cent of adult male patients,
and menstruation disturbances pointing towards ovanan dysfunctioning
m 62 per cent of adult female patients Excretion of testicular hormone
and estrin in the urine was most often reduced and sexual potency and
bibido were generally very shight or completely absent

B M R 1n many cases was reduced, at times to a considerable degree
(average §7—83 per cent), but symptoms of myxedema were never
found There was no definite relation between the histological picture of
the thyroid gland as compared with the B M R. and 1t 15 possible that
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Infantle spinal muscle atrophies (Oppenhemm’s and WerdnmgHoffmann's discases)

can hardly come mto d as ditf 1 d Chnucally these diseases
mamifest themselves through slackness and parests, especially of the extremuttes, and
there are e hical and hustological signs of spmal atrophy

The soscalled peroneal muscle atrophy (Charcot:ManesTooth type) ss a heredifary,
probably spmally conditioned myatrophy s adults It 15 mhersted dommantly, and
generally sets in 1o the muscles of the foot and in the peroneus area from where 1t may
spread to the Jower part of the femur More rarely 1t spreads to forearms and hands
Frequently there are also herally Jocalized hty disturb, At
graphy Buchthal & Cl (1941) & d a very clearly synchromzed elees
rical achimity when leading off through three electrodes from the same muscle Wohle
fahrt & Wohlfart (1935), however, at histological exammation found a picture corress
ponding to that of progresswve muscle dystrophy

Neurogenically conditioned muscle attophies are caused by wasting
of the motor nerve fibres. Muscle atrophy and reduction of strength is
most often accompanied by muscle fibrillation, and Buchthal & Clem-
mesen (1941), electromyographically, i this form of myatrophy des
monstrated single potentials, but no definite synchronization of action

potentials

Prog hyp hc neurttis (D Sottas) 1s a famibial, but rare, disease
which sets m between the ages of 10 and 20, wth slowly progressing parests and special
localization in the small muscles of the hand Usually there are, simultancously, neurtic
symptoms with pains and deficrent sensibality, somehimes the nerves may feel thickened,
but spmal changes are absent

Chrome polyradiculitis 15, hike the f disease, ! by pams and by
severe changes m the cerebrospmal flud

Muscular dystrophies as a rule are hereditary. They are not accoms
panted by fibnllation Electromyographically there are no single potens
tials, but mterferntng activity, because the atrophy of muscle fibres s
regularly affects all units of the muscle. For this reason there are no
isolated retamed umits from which single potentials may be ledzoff withs
out disturbing nterference from neighbouring umits — as is the case
neurogenic and spinal atrophy

P muscle dy hy almost bly sets Iy mn trunk and
extremties, possibly also in the face There are various chnucal forms of this affection.
and varymg heredity m these diseases has been demonstrated In contradistinction to

dystrophia myotonsca, there are generally muscular changes only
As has been stated there 15 dystrophy of facial muscles i a number of cases, but
this affection does not, however, give the patients the facial appearance typical of
a Nor arc throat muscles generally affected, and there 1s, conses

dystrophia myotonic:
quently, no hampenng of speech Finally,

sternocleidomastord muscle

These are the myatrophies to be dered as diff 1 diag
in respect of dystrophia myotonica, and it will be noted th'at, as to
localization, the greatest doubt may anse when one faces spinal, pros
gressive muscle atrophy and peroneal muscle atrophy (Charcot:Maries

there 15 not the typical dystrophy in the
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Tooth) If electromyography be employed it must be realized that there
isno bility of d } between progressive muscle d t
and dystrophia myotomica

Cataract.

Lenticular opaaties may be demonstrated in most patients with
dystrophta myotonica, In shighter cases are found cortical, generally
pointformed, grey, whte, or coloured shinmng opaaties, and in severe
cases there is a stellate, polar cortical opacity, often simultaneously with
white or coloured shining gramns Not until transformation into mature
cataract does the nucleus become turbid with cloudsike condensations

Such lenticular opacities may also be found in otherwise healthy
relatives of patients with dystropha myotonica These family members
are genetic carriers and are frequent among parents of patients.

The opacities have been compared with those of latent tetany, m which disease,
however, they are more thread.f 4 and more sut localized In d
and Mongoban idiocy there may be sundar gramy cortical opacities, but seldom the
more developed stellate formations

No simiar opacities have been found in cases of Thomsen’s disease.
Knaur (1936) stated that two dead relatives of patients with Thomsen's
disease had had cataract, and Maas & Paterson (1939) cited this report
i favour of their theory of identity between Thomsen’s disease and
dystrophta myotontca,

Among the members of my families with Thomsen's disease there
has been found only one case of mamfest senile cataract m an otherwise
healthy person. Nor had cataract been noticed 1 dead family members.
Out of 8 patients subjected to slit lamp examination 4 had single un.
characteristic grains 1n the lens, but there was no turbidity of the above.
described type. This defintely shows the differences i respect of lens
ticular opacities between Thomsen's disease and dystroplua myotonica

Dysfunction of Endoctine Glands
Svmptoms of dysfunction of several of the endocnne glands is a

typical feature of dystropha myotonica

Atrophy of testes was ascertamed 86 per ceat of adult male patients,
and menstruation disturbances pointing towards ovanan dysfunctioning
m 62 per cent of adult female patients Excretion of testicular hormone
and estrin 1o the urine was most often reduced and sexual potency and
libido were generally very shght o completely absent,

B, M. R. 1n many cases was reduced, at times to a considerable degree
(average 57—88 per cent), but symptoms of myxedema were never
found. There was no defrmte relation between the }\Isk(?loglcal picture of
the thyroid gland as compared with the B M.R, and it 1s possible that
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the reduced basal metabolism may be due rather to dysfunction of the
hypothalamusshypophysis system than to hypofunction of the thyroid
gland

Corticoadrenal dystrophy was found in moest autopsied patients,
Clinically, dystrophta myotonica has certain features in common with
Addison’s disease, amongst others extremely pronounced asthenia on
which desoxycarticosterane acetate is of beneficient effect.

No typical histological changes were found in the hypothalamuse
hypophysis system, but in many patients there were, nevertheless, a
number of chnical symp dicating dysfunction of this organic
system Besides gonadal dystrophy, reduced basal metabolism, and cortix
coadrenal atrophy, 2 number of ¢cases presented excessive emaciation des
spite good appetite, reduced excretion of gonadotropm in the urine, and
enophthalmos.

Muscle dystrophy cannot have relation to dysfunction of the endos
cnine glands as 1 cases of progressive muscle dystrophy symptoms of
this nature are very rarely met with, and endocrine syndromes resembling
those of dystrophta myotonica are never found [Sjovall (1936)}

In patients with Thomsen’s disease and in therr family members withs
aut myotomsa I have never found, nor have previous authors reported,
dysfunction of the endocrine glands. Maas & Paterson (1939) did not
at all treat of these symptoms — showing the definite difference between
Thomsen's disease and dystrophia myotonica,

Alopecia . )
Fasly frontoparietal alopecia 1s practically always found in male pat-

ents with dystrophia myotonica, more rarely n female patients. The
symptom has no defnte relation fo, for example, atrap.hy uf‘tcs}rs, but,
nevertheless, 1t may probably be regarded as the manifestation of d}:s'
function of the endocnine glands, because 1t 1s>abs'cni in pafients with
progressive muscle dystropby and 1 Thomsen's disease.

Vasomofor Disturbances.

: ied . <
Acrocy possibly accompani ' b": pa with par
less f 1 dingly in patients with dyse
and pale mgers, 15 q
traphia myot sca These tor d b are of another nature

s ¢ they may often be demonstrated

found in patients with paralyses, as | e

th‘atgout any considerable degree of muscle dystrophy being present. 5j6-

M” (1936) reported acrocyanosis and edema tn a number of patsents

vath rogressive muscle dystrophy, but made no mention of vasospasms
with pro blesome for patients with dystrophia myotonica.

ki very troul .
“hl’?;xcas‘: va:zmomr disturbances have not been reported or found in

patients wath Thomsen's disease.



DIAGNOSIS 193

Cardiac Changes.
Cardiac changes ate found 1n a number of patients with dystrophia
myotomca, Only very few feel, subjectively, lighter symptoms, but many
have bradycardia and hypotension to a shght degree In a number of
cases electrocardiography reveal delayed conduction (20—30 sec.), and
a few authors have reported temporary heart block with bradycardia.
Evans (1944) found frequently low voltage of Pswaves and deformity
of the ventricular complex — but such changes were not typical of my
patients
Pathol

have provided no basis for sups
posing that the myocardium 1s affected by the muscular dystrophy Nor
is this an established fact n progressive muscular dystrophy, although
1n the latter disease there may frequently be severe myocardiac changes,
! lly as well as pathol, lly,

Up to the present, no cardiac changes — chinically as well as at elecs
trocardiography, and especially not 1n respect of prolonged P4R interval
— have been ascertained n patients affected by Thomsen's disease
Cardiac changes, therefore, belong among the dystrophic symptoms that
contrast dystrophia myotonica to Thomsen’s disease

Skeletal Changes

Skeletal changes as reported mn dystrophia myotontca are first and
foremost caused by muscle dystrophy On the other hand, I have found
it i ble to d d phic bone d , apart from
certain morphologic changes of the facial bones

Hyperostosis of cranial bones, espeaially of the mternal side of the
ossa frontalia and of the postertor clinoid process, may be connected
with dysfunction of endocrine glands, as such hyperostoses may be found
in certain endocrine gland affecttons

No skeletal changes were ascertamned i patients with Thomsen's
disease.




CHAPTER IX

THERAPY

Treatment of the symptom myotonia has already been dealt with in
the chapter on that affection Qurnine in large doses (1—1.75 gm. daily)
15 of a brief beneficial effect in the same manner as is insultn 1n diabetes.
There 15 habituation 1n respect of quinine, for whaich reason it is adminis
stered for eight consecutive days only, with intersecting intervals of eight
days Calctum ons 1n large doses (6—8 gm of calcium gluconate daily)
may accentuate the quinine effect. Quinmne treatment 1s indicated only
in cases where myotonia hampers working ability; ths is mainly the case
i patients with Thomsen’s disease. Only i rare cases of dystrophia
myotonica 1s there sufficient indication for quinine treatment.

Attempts at treatment of muscle dystrophtes in patients with dystros
phia myotonica have yielded no convincang results

At fust glycne treatment, as appled agamst progressive muscle dystrophy, was

brought into use, but without defimte effect [Slauck (1933), Waring, Ravia & Walker
(1940, and Franceschett: (1942)] This treatment was also attempted m one of my

patients (No 86) — without effect

During recent yeats vitamin E has been d Fi hett (1942)
and Mongillo & Serog (1944) reported that after such treatments thewr patients sub,
Jectively felt better, but oby ly there were no d ble effects Vitammn E treats

ment has not been applied to any of the patients n this wnter's matenal
Hormane treatments with thyroid hormone, testicular hormone, anterror prtwitary,
I hormone have been {1n 2 few cases
Thyeod extract was applied by Brock & Kay (1920), Weiss & Kennedy (1924),
and by Waring, Ravin & Walker (1940) without benefictent effect Powerful thyrodin
treatment was attempted m respect of my patient No 28 To begin with she grew a litdle
lavelier, but later turned nervous and felt no improvement of muscle strength or other
symptoms and treatment had to be discontinued
Testosferone may un animals produce muscle hypertrophy and mereased actty
[P d & p-Madsen (1938), Lippros (1938), and Papamcolzou &
Fa!k (1540)] Hesser, Langworthy & Vest (I940) reported improved muscle strength
n patients with dystrophia myotonica and gonadal dystrophy when treated with tests

ust:wne and Slauck (1933) and Mangnllo & Serog (194) desmbed subjectively felf
wit

and

\mprovement following the
glyne and vitamn E Waring, Ravin & Wﬂ!kzr (1940), however, reglstered nnly a
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very doubtful subjective effect of testosterone propionate treatment with and without
simultaneous admunsstration of glycne, 2nd one of my patients {(No 24) recesved test
osterone preparations without defimte effect

Antertor ptwtary preparations have been applied in only a couple of cases [Kolb,
Harvey 6 Whitehdl (1937) and Waring, Ravin & Walker (1940] The latter patient felt
subjectively improved after a very long perod of ireatment One of my pahents (No

24) recewved gonadotropic chorionic hormane {Physex) in
heavy doses for several months, but no defimte effect could be ascertaned Nor was
there any defunte effect of treatment with and

chorionic hormone prepzmmns
c

ly been applied against progressive muscle
dystrophy [Harfman, Beck & nmm (1933) and Mendelson (1934)] wth somewhat
doubtful effect Kolb, Harvey & Whitehill {1940 treated a patent, suffering from
dystrophia myotomica, 1 this manner, but without effect T have i my material apphed
desoxycorticosterone acetate m doses of 10 mg every other day, 1n all 10 to 15 intras
muscular mgections, all three patients (Nos 82, 86, and 175) subjectively felt smproves
ment of muscle fatigue In No 86 the force was measured by dynamometer before and
during treatment There was definite increased strength of hand grasp, and the patient
was nay able to get up, whereas before treatment she was unable to stay out of bed
No 175 felt stronger and and put on ten Ibs m connexson with the treatment

Cataract can be treated only when mature, and there 1s no way of
arresting 1ts development,

Reduction of B M.R may be counteracted through thyroidin treats
ment, which, however, gives no clear improvement of the condition; in
general, thyroidin treatment should not be employed

Gonadal dystrophy with reduced sexual hbido 1n males has been
treated with testosterone preparations, but without definite effect on
sexual potency and libido, The reported effect on muscle strength is not
defimite to such a degree that the appl of pr
1s adwisable.

Menstruation disturbances have 1n certain cases necessitated endomes
trectomy, and in a single case profuse menorrhagia called for roentgen
castration Hitherto, estrin has not been applied 1n these cases.

Nor are gonadotropic choronic hormones of defimite effect, but
strong anterior pitwitary preparations administered to young patients
may possxhly arrest ular dy h m, therr d

G 1 (desoxycor acetate) subj 1y
in a number of cases caused 1mprovement, and, objectively, i one 5"‘8"
<€ase ymprovement of muscle strength besides Muscle fatigue diminished,
and this is hkely to be a case of substitution therapy which should in
future be apphed more widely to debilitated patients with dystrophia
myotonica

As will be seen from the present survey there 1s no known definitely
efficient remedy for dystrophia myotonica




CHAPTER IX

THERAPY

Tr of the symptom myotonia has already been dealt with in
the chapter on that affechon Quinine 1n large doses (1—1.75 gm. daily)
1s of a brief beneficial effect in the same manner as 1s insulin in diabetes.
There is habituation 1n respect of guinine, for which reason it is admins
stered for eight consecutive days only, with intersecting intervals of eight
days. Calcium 1ons 1n large doses (68 gm of calcium gluconate daily)
may accentuate the quinine effect. Quinine treatment is indicated only
in cases where myotonia hampers working ability; this 1s mamly the case
in patients with Thomsen's disease. Only in rare cases of dystrophia
myotonica 1s there sufficient indication for quinine treatment.

Attempts at treatment of muscle dystrophies in patients with dystros
phia myotonica have yielded no convincing results

At hirst glyane treatment, as applied against progressive muscle dystrophy, was
brought mto use, but without defintte effect [Slauck (1933), Wartng, Ravin & Walker
(1940). and Franceschetti (1942)] This treatment was also attempted in one of my
patients (No 86) — without effect

During recent years vitamn E has been d hette (1942)
and Mongtllo & Serog (1944) reported that after such treatments ther patients subs
Jectively felt better, but oby. ly there were no d ble effects Vitamin E treats

ment has not been applied to any of the patients i this writer's material
Hormone treatments with thyroid hormone, testicular hormone, anterior pituitary,
1 hormone have been d 1n a few cases
Thyrotd extract was applied by Brock & Kay (1920), Wetss & Kennedy (1924).
and by Warng, Ravin & Walker (1940) without beneficient effect Powerful thyrordin
treatment was attempted m respect of my patient No 28 To begtn with she grew a hitle
lwvelier, but later turned nervous and felt no xmpmvemem of muscle strength or other
and had to be di
Testosterone may 1 ammals produce muscle hypertrophy and sacreased actinty
[Ped d & Boll Madsen (1938), Lippros (1938), and Papanicolaou &
Fa!k {1940)] Hts:er, Langworthy & Vest (1940} reported improved muscle strength
1n patients with dystrophia myotonica and gonadal dystrophy when treated wath tests
osterone, and Shuck (l91}) anrl Mangrlla & Serog (1944) d:scnbed sub)(chvely lelt

and

glycme and vitammn E Wmng, Ravin & Walhr (1540), however, tegutered only a



CHAPTER A

EUGENICS

Pahents with Thomsen’s dzscase, paramyofoma. and dystmphia my,
tonicy are Tegistered at The Tiversity Insmure for Hy, an Geneﬁcs,
OPenhagen, here 5 Lathered all nformangy obtamablc concemmg the

Patients and they, familres

Omsen’s disease and pararnyotoma are comparanvely benugn dis,
eases, regumng D0 spegya) eugenic Measures

¥strophis Myotonica, on the othey hang, 15 an um-mely Seroys
affection for the diseaseq mdmdu.)l. who 11 become nvahded, and
for the ccmmunuy, Which g Be calleq Upon to g4 the Patient | ths
disease efficreny eugentc Precautiong are mdicateq
lgenie Measyreg to be considered are srmbzahon of Pattenpg and
TeCognizeq Lenetye Carrrers, Provided they haye retameq thery Sexual
Potency,. Su[[mcnt 0 many €ases will pe to dnscourage the Parties 4 ,
Martage, one of Whom s 4 catner, from havmg children Shoulq Dreg.
hancy Oceur, nduced abartiop must pe adviged on eugen,. 8rounds,
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SOCIAL SECURITY AID

As already stated, none of this writer's patients with Thomsen’s diss
ease were hampered 1 their working ability to a degree that called for
public relief.

About two thirds of the adult patients with dystrophia myotonica
were so hampered as to be considered severely invalided. A considerable
proportion of these patients receive invalidity pension, their working
ability being less than one third, and a few live on subsidies from their
families or on their own resources, Finally, the psychic changes in a
number of patients are so severe that they are under care as mental des
fectives.

Although there 1s no available efficrent remedy for treating dystrophia
myotonica, 1t would be of help to these patients if the nature of their
affection be recognized; for 1t would then be possible to provide the res
quired aid through social welfare orgamzations .
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CHAPTER X1

SUMMARY

Chapter I (Introduction).

Myotona was first described as a specific symptom 1n 1876 by the
physician Asmus Julius Thomas Thomsen, who himself suffered from
the ailment Myotoma s the charactenstic symptom of the following
heredary affections Thomsen's disease (myotonia congenita), paras
myotonia, and dystrophia myotonica. These diseases, and particularly
dystrophia myotonica, are not rare, and the question whether they may
justifiably be dered ) ! entitres has been the subs
jectof d The problem 1s i g, not only th ily, but
equally so from its practical aspect, especially with a view to eugenics.

Chapter 11,
The symptom myotonia appears in the form of an involuntarily pros
tracted contraction of stnated lature, caused by vol v inners

vation (active myotonta), mechamcal stmulation (mechanical myotonia),
or electrical shmulation of the muscle (electrical myotonia), and accoms
panted by ch electrical ph m the tature

In Thomsen’s disease (and paramyotonia) myotoma 1s most often
extremely widely spread and manifests itself in early childhood. In
dystrophta myotonica, on the other hand, it 15 generally localized in
single muscle groups (muscles of forearms and mastication), and very
rarely becomes manifest before the age of 6, most frequently between
the ages of 13 and 20.

Completely relaxed, myotonic muscles are of normal coasistency,
and their tone ts normal. The myotoma to a certain extent 1s dependent
on the exertion of strength, and decreases upon repetition of contraction
In the majortty of cases the functional hampering 1s most strongly felt
n cold, albeit the myotonic phase s shorter. Fatigue and r{;em;] affects
tons, wmenstruattan, and pregnancy may aggravate myotonia In severe
cases the patient, when frightened, may become nigid as a statue for about

one minute



SUMMARY 199

In Thomsen's chsease myotoma may seemxngly grow less of an ins
convenience with growing age. In d pt yotonica, my ia diss
appears with the appearance of dystrophy n the muscle.

Mechanical myotoma must not be cunfused with idiomuscular res
action, which appears as a local protuberance, whereas the mechanical
m)otoma most often appears as a furrow on the surface of the muscle

P to the lus Its distnibution almost cors
rcsponds to that of active myotonta and 15 particulatly clearly demons
strated on the edge of the tongue, in forearm extensors and thenar. Elecs
trical myotonia has not been inveshgated in the present work.

Mpyotonia has been demonstrated in a certamn breed of goats from
Tennessee, U.S A These anumals have been used i pathorphysiologic
and pharmacological expermments

El

1 3, "

graphy with needle an
extremely 1mportant method of examination ln respect of myotonta.
Myotona is a d by a ch t achvity, and in
the sesting myotonic muscles may generally be demonstrated a typical

activity

The specific myotonue electrical activaty, as far as can be judged, orss
ginates from the muscle plate, which must be abnormally sensitive, as 1t
Teacts to voluntary mnervation and mechamical and electncal strmulation,
1ot «~ as a normal muscle plate — with a single, but with a sentes of

Mt , This actrvity disap upon local appl of
oae half per cent novacatne solutions and upen local and universal treats
ment with quinine

There has not been demonstrated any difference between the myotoma
ir patients with Thomsen's disease as compared with dystrophia myos
tonica,

Myotonta may be made to disappear partly or wholly through treats
ment with heavy doses of qumne (I—175 gm daly by mouth) The
effect 15 short and can be accentuated by large doses of calaum. There
1s habituation, for which reason quinine treatment is admmustered for
eight consecutive days, with mtervals of eight days The treatment as
generally indicated only i Thomsen's disease, rarely in dystrophta myo.
tonyea

Chapter 111

There are only muscular symptoms tn Thomsen's disease. generally
extremely widespread myotonsa and, m the majority of cases, more or
fess pronounced muscular hypertrophy, never dystrophy. Strensth not
always corresponds to volume of muscles. Nonemuscular dystrophies, so
charactensstic of dystrophia myotonica, are never found, and the social
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level of the patients 1s not affected by the disease. None of this writer’s
29 patients needs social security aid on account of Thomsen’s disease.

The disease 1s not nearly so frequent as dystrophia myotonica It has
been reported 1n many European countres, in the U.S A, and in Japan,
and there is no demonstrable relation between the families reported. Its
appearance 1s equally frequent in males and females, but males form the
majority of propositt It most often manifests itself 1 early childhood
and in some cases 1s present in infancy. It 1s hereditary. In Dr. Thom:
sen’s family and 1n a number of others its inheritance is simply dommnant
with strong penetration, whereas in other families 1t 1s presumably in«
hented dominantly with varying mamfestation. The possibility in certatn
families of recessive heredity cannot with certamty be excluded.

The clinical and genetic aspects of the disease are illustrated in the
present work through investigation of five Damish families (ncluding
one branch of Dr Thomsen’s family) with 29 Irving patients.

Chapter IV,

Paramyotoma appears m the form of spontaneous, tonic contraction
1n striated muscles, followed by more or less pronounced paresis caused
by cold temperatures From the coldsphenomena 1n myotoma there is a
gradual transition to paramyotoma; and as there 1s practically always
muscle hypertrophy 1 patients with paramyotonia, the syndrome paras
myotoma 15 considered a speaial variant of Thomsen's disease Heredity

1s dominant
There are no patients with paramyotonia in the present matertal,

Chapter V

A cntical survey of the literature on myotoma acquisita tends to des
monstrate that this diagnosis 1s probably without justification.

Chapter VI

am patients with myxedema there is muscle hypertrophy and
ning (Debré-Semelaigne’s syndrome) and 1n others,
besides, a myotonord functional disturbance (Hoffmann's syndrome).
Thus latter syndrome has frequenﬂy. been ;epcrtcd as Thomsen's dxseas.e.
Investigations of a patient with this sy reveal .ihat y is
out of the question Muscle hypertmphy and myoton(iud functional diss
turbances yelded, together with myxedema, to thyroidn treatment.

In cert
tardy muscle functio
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Chapter VI

Dystrophia myofonica 1s first and foremost marked by dystrophic
symptoms, partly muscular, and partly nonsmuscular. The myotonia is
most often localized in single symmetrical muscle groups and particalacly
m the finger flexors, Muscle dystrophy mamly affects muscles of face,
mastication, tongue, neck, and forearms, but may graduaﬂy become very
widely spread. There are no ch 1stic changes in creatine,
exceetion in the unne. As a rule the reflexes are weakened i dystrophc
maustles, but this phenomenon may also be ascertamned in muscles not
so affected. In rare cases shght hypcslhesra and hypalgesia was ascertained
distally in the extremutres, and s to vibration has
been reposted in a number of patients (Maas)

Cataract 1s frequently found as a solitary symptom n the parents of
the patients In 87 per cent of this writer's pattents were found lenticular
opacities, which 1n the majority of cases were of comparatively charace
terishic appearance (cataractin myotoma) Cataract rardy becomes mature
before the age of 45 Ptosis, lagophthal and bl i vitr:
are caused by muscle dyatrophy. but the Fardy constanﬂy appeanng
enophthalmos may be of endocrme ongin

Gonadal dystrophy was found 1n 86 per cent of the males and pre-
sumably 1n 64 per cent of the females, who had menstruation disturban.
cies. In the majority was ascertained decreased excretron of testiculac
hormone and estsin, and reduced sexual hibido and potency

Reduced B.M R without myxedematous symptoms was found
many patients Most often the thyroid gland had collordal changes.

There were no defintte changes w the internal secretion of the pans
treas, although the blood sugar level was often a httle low

There is no special chnscal basis for the assumption of dystrophy of
the cortex of the suprarenal gland ascertained through histologicat inves
stigation Atternpts at substituton therapy resulted in three cases m
subjective improvement of fahgue

The functioning of the parathyrord glands was seemingly normal

The climcal picture 1n dystrophta myaromca has certain points m
common with the chronic form of ynd and alth
defimte changes have not yet been as:emmed through hxsmlog:cal ms
vestigations, the vanegand clinical pecture may, m aﬂ hikehhood, be rev
ferred to f bances 1 the hy pothal. pophysis 53 stem,

Frontopanetal baldness together with the typical myopaﬂnc facies
endu\«s the patrents with 3 characteristic appearance. Alopecia was found

in 83 per cent of the males, but m only 16 per cent of the females.
Vasomotor disturbances with acrocyanosis and vasospasms were
established 1n twa thirds of the patients, and at electrocardiography the
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CHAPTER XI1

CASE HISTORIES

The 3 reported prises 21 families with dystrophia
myotonica, the families having 1,148 members, 874 of whom are living.
Among those hiving 101 were certan cases of dystrephia myotonica, and
4 had not guite certain Symptoms of the disease. 17 had cataractous
changes without muscular symptoms. Among those dead, 44 had symp-
toms ndicating dystrophia myotonica, and 14 had had manifest cataract
Finally, there are 2 famuly members with schizophrema. One is Irving
and presents no symptoms of dystrophia myotonica; the other is dead
and no further information 1s avaiable.

Case histories are reported only m respect of actually or supposedly
affected family members, enumeration shows their position in the pedis
grees. By way of introduction to the case histortes of each famuly I have
briefly reported the history of the family and its social conditions.

The reported case histories ate very brief, but complete case records
are to be found 1 The Untversity Institute for Human Genetics, Copens

hagen.
Family No 1
The famuly can be traced back through five geperations to the family of 2 smalle
holder, born ¢ 1838 The majonty of famuly members have hved and still kve in the
centeal part of the Dyussland distecct, Jutland Their socral Jevel 55 that of smali-holders
and unskilled labouscrs. The mvestigation covers 70 persons, of whom 56 are fving
Among those bving, 10 have I2 and 3 have changes

Amang the d
The disease of the propo:

ead, 2 are suppostd to have had dystrophia myetonica and 2 had cataract
situs was recognized by Haagen Jessen, Aarhus
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3 myofonica
.. of 25 Cataract from age of
43 — Typical myotonta and sevese musde dystrophy with myopathic facies and
drogloot Sevese menl changes. marking spocranes of bt Bome 1s extremely
weskened and tred Hypermenowrhea medumesized strums, and erocysnoss

cortex single green pomts (v f e}
Male, s, meer unskalfed labourer aged 35 Dystrophta myotonica Propostius
Mentally debiiitated from childhood from age of 20 weskenmg of muscles
and myotonra Was always 4 bad worker wnable to work from age of 28 Typical
myotonta and comparatively severe musue dystrophy with myopathie facres
Atrophy of testes (fm tests temaved by operahon) Alopessa and acrocyandsis
sh{n emaciated appeasance miserable Bad soctal conditions seveives msalidity
ension
$hale, . former unshalled abourer sged 2 Dystropha myctacs
Myotona and musde deblianon from age of 21— Typwal mygtoma and
comparatively scvere muscle dvstrophy espeadlly sn arms Shght mental changes
Severe acrocyanosis Catarast with few dustformed, some of them redscoloured,
subcortical grammg (2 12} Comparatindhy stronely budt appcarance marhed only
stghtly by the discase Rather bad wocal conditons Recerves mvahdity pension
Gudd, X aged 15 Supposed dystraphua myotonica
Male, s, karm hand, aged 25" Dystrophra myolomca
Myatonta and debilntatien of azm muscles from age of 12 Works comparativel
well, but at reduced wages Typical myotonrs and slhight muscle dystrophy wat
myopathic facies Atrophy of testes and gemtaha Sodial candivons comparstively

£
Female, s, domestic servant aged 21 Dystroplea m(c!omra

‘Myotoma and debilitation of museles Irom age of 14 Has always been mentally
debilitated and never N
dv,suog.y with myor . .
thea Cataract with p ' - -
Lives on her family -
Male s, former fasr -

Myotontz and g -
ptrmanent worl
fages Severe menta o ' .
Bad, receives 1avalidity pension
Male, s, former farm band, aged 22 Dysteopha myotomica

Myotonia and debiliated muscle sirength of hands from age of 34 Mentally
debihitated from childhood has never had peemanent work -~ Typical myotonia
and shght muscle dystrophy wath myopathic f2ies Severe mentaf changes atrophy
of testes and gemtaha Acrocyanosis Cataract wath greyish and brovmpsh sub.
capsalar anterior and postenor pormts with funt stellste formation sa Yelt dens
(s} e) Leves on his family Bad soctal conditions resenes wvabidity pension

oo <0 alillet Dihoare geed {4 Dystrophia mvetonica

. . . .. T nearh
. - - . Tyl

. I o ds, and
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Are green {s le)
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208 CASE HISTORIES

ension
29 Female, s, domestic servant, aged 22 Dysfrofhm myotonica
Myotoma and acrocyanosis from age of 10 — Typical myotoma and shght
muscle dystrophy and slight myopathic factes Mentally normal Comparatively
good social condrtions
30 Female, s, domestic scxvan’t. aged 20 Dystrophta m}:olomca \ ' B’
- - - - - R - r [ R

4 =

32

vegetation removed on account of changed speech and appearance Has mever been
abfe to perform pard work — Typrcal myotonta and extremely severe muscle dys!ro:

Family No 4

Thus famuly has been followed through five generations to a smallholder, b 1815
He marned twice, and dystroph1a myotonica appears in both famiies The famly furst
rved m the region notth of Horsens, Jutland. and the majonty belong to the unskilled
a few have. however, broken away as artisans and 2 single member

labouring group;
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52 feachey The Bamily Dembers g, Ive scapterey W Jutlang gng ™ Copenhager,
¢ MVestiganan Covers g3 Persons, 55 of whom e lving thes country,
f those fving, 7 have dysbmphn MYotontey apg 3 have Cafaract Among the deag
there 1 ORE SUpposed €ase of dysrrcphna MyOtonc, nd one of Cataracy
'€ myoton,, n the broposypyg was Fecognizeq | the Neuro)ogx:al Drpaﬂmtm of
the Kommunehespml, Cuptnhagen Dystrophie YOtORICy gy TeCOBRized 4y 1933 by,
this WHter in the Onhopemc Hospml, Cop:nhagen

3t Male, o, hh:ksmﬂh. d aged g9 Cataraes
3. Male, m, unskyffeq laboyy, T d ape, 43 Suppased dy:lrcphu Y Oloney
ad myolonsg g Weak mugcle Photogr, h shows Myopathic facees
¥ Male  Piotoms labourg,, Guscles Dystront S
Gmwmg Mmuscle debilitzop from sge of 20 Myoy on1a from age of Unabj,

fo worle 08 J5€ of 48 Rel R Invalidity ‘pengjon 90 diagrgere Pro8TEssive spuns
Duscylye atrophy, {Duch:nne-/\nn type) - Ypucal Myoton,z and Cxtremely
fovere dychre gy with MYyopath, faciey Pasal specch and ‘very, weak Strength of
both arms anJ’ legs Severe menta] changes Atrophy of testes ang externa) Bentalyy
g\f;pem Very €M3ciated apg of Miserable APpeatane Cataracy Socsaf conditiong
a

B4

Fema)e, m g unskylieq Iaboyrey aged 46 Dystroph,, Myotoncs
Myoton;, a

1om age of 140 YPical myotom,
Jack of MMitiatiye g, 16 {:avu S Marks o ghe 0me 1o gy Unpleasany degree urther,
shghy intellecy, y deficrency Cataract yyyyp, partly Peripheral [yroe 3t Smallee oy,
Citzes, and, artly, Almergys Porntefory o g OPalescent o MCtties ol Posteriop Stellate
Otmaton sle) Acrocyannsu € Patient Jyyeq unJ’ﬂ very socral ¢ nditron,
€nsion

8

m, Mechane, aged 57 Catargey
age Oberated op URht eye left Y€ numeroyg smalf
ate formation N posterygr cortex (s | e}
+ Carvy atarace
fettorly ps Postenorf, {14 metalishing subcapsutyy OPIIHIES and cjoyyq,
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e, 1, aged 37 D)v:lmphu MY Otons,

Myu(unu d OWIng muscle debthnnun from Jge of 14 Has never hag Per,
Maneqy ork ang 28 not Worked from, aze of |7 Sponges on his ofy mothes”
Typrcal TyOtonsy gng slight muscfe dystrcplx with myopathye facres ang Rasaf
Speech Cmpmnwly TeVere menga) changes A4, 2
tali Alopeery and 2€L0Cy anss Social conditions ypg bad, Iullnwmz this wrlyer
exzmmanon he TeLeves inyald, Pension
Mate of 4, institution, aged 20 Dystroph,, Myotonc,

M)'Dtonh and MEreasiny Muscle debilitanon from age of § Menu[‘l) debthed
from carly’ hildhoog admitted 1 o home £ wsons ~ Ty ot Tyo.
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and comparatively shght muscle d hy with thic facies. Tn legs. muscle
hypestrophy Comparatsvely severe mental changes. Atrophy of festes B.M. R, 95
per cent Shight acracyanosis Lives with bis parents, scmf conditions bad. Rectives

45.
Myotonia
'TWISE DO
1 number

Family No. 5.

The family can be iraced five generations back to the family of a farmer, b, 1797
and hving on a family farm north of Birkerod, Zealand Thewr descendants are mawly
farmers, and some are unskslled labousers They chiefly hive i the same region The
nvestigation comprises 39 persons, 45 of whom are fiving.

Among those hiving there are 6 cases of dystrophsa myotomca and one of cataract,
whereas ameng the dead there are 2 supposed cases of dystrophia myotoruca and 3 of
catasact

The disease of the proposta was recognized in 1936 by Georg K. Sturup in the

Orthopedic Hospital, Copenhagen

& a
Jj:; ‘%Z—i I ’
2n & Lol ]
B

Male, m, farmer, o, aged 75 Cataract
2“} Female, m fo houserowner, d. aged 50 Cataract
43 Female, m to unskilled Jabourer, d aged 70 Cataract
49 Male, m, farmer aged 63 Cafaract
50 Female, m. fo houscrownet, aged 64 D)":lrophu myotonica
Cataract from age of 51 — Mechanical myotonia in typical sites only, and ces
tremely shght muscle dglstmphy with myopathic facies, Mentally normal Shght
Soctal conditions gool K
S T iled Lybourer, d aged 69 Supposed dystrophia myotomics
Was mentally debilitated and had weakness of muscles of the same nature as
1 patient No 5% .\

8t e ey

[ EE RSN Yo

53 ’ . ' - . - -
DU 4 BILE Buc wed s , .
e wvopathn faces, severe djstrophy of neck muscles, and espeeally
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. s of Jower estremties

. . . S¢ hyperostosis. B, B.
L. . + “social condmions bad
55 . .
B
% . .
fanly good .
7. Mle, 5, _aged 33 Dystroph

Myotonia and acrocyanosts from age of 13 Mentally debirtated from chalds
hood: later under care 35 mentally defiaent — Typcal miomnu and comparatively
slight muscle dystrophy with mvepathic facies Imbeclity and considerable res
duction of utiative Alrophy of testés and inupient alopecr Actocyanoss and
catacact with fine threaddformed opacities tmanating from the suture hines Further,
single green grams (s L e) Soosl condions bad Is under care m a prvate
faruly as mentally deficrent

Famaly No 6

1t 15 possible to foflow this famsly thraugh four gemeratons ta the family of 2
smallsholder, b about §839, hving between the towns of Herning and Ringkobing,
Jutland Therr descendants were unskilled fabousers smallbolders, or cvid servants of
lowst vank Some of therr hving descendants ace artisans ot clesks They partly bive i
the same region as thewr ancestors, partly v Copenhagen The snvestigation comprises
# persons, of whom 32 are hving

©OF these 32, 7 have dystrophea myotanica 2ad one cataract Dystrophia myotanica
1s supposed to have been present in § of the dead and one was posubly a case of
<ataract

Ergit HessuThaysen, n the Medica) Department of the Hetmag Sygehus, Jutland,
revognczed the isease m the propositus

ki L]
(RS
ST
% % 3
3 Iy O] L S
?”:&r'a.zzr»‘:ra‘:s.fu"“‘ & v
B 3

g

33 Male, 3, smallsholder d at unknown ace Possibly cataract

59 Femate, 3 . housckeeper d aged 62 Cataract and supposed dysteophea myotomes
St Pon GRS S TS G Rinnnead dueonkia mvatancg

of . . . . )

#yanosis Socual conditions bad
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62, Female, s, domeetis cavvand goed W Phesfeant’s .
Myotonia . .
venlenced by o] .
from chiddhoo oo . -
severe muscle dystrophy with myopathic tacses, nasal speech, and weak strength
of amms and hands Severe mental changes. Hypermenorrhea and metrorhagia
Hustological diagnosss srregular endometrial hyperplasia Hormone excseton in
urine’ gonadotropin, notmal: testcular hormones 1 H U. {normal, 5-25); and
estin 8 M U (normal 20—150) Acrocyanosis angd cataract with stellate formation
and metabstening pomtsformed opacities in the posteriar cortex s 1e), Apr
eatance extremely muserable and pitiable. Very bad sozial condihons, lives with
elpful strangers yRccems wmvalidity pension
Male, s, former clesk, aged 44, Dystrophia myofonica

6!
Myotonsa from age of 36. Severe myopta from childhood Has not worked
PRGNS e A OINADR G Sk e Pt ot etk ) “

@

sistees Socal conditions bad, he now recerves wvalidity pension
¢t Female, s, bookek aged 3! ph i

Shight myotonsa, especally wm cold, from age of 30 Never mconventenced 1n
her work, Very shght myotonia in bands, and very shight dystrophy in face and
seck. No mental changes Cataract with powtlormed apacities i antenor as well
as posteror cortex, and more ditfuse radial subcapsular opacities (s 3 ¢}, Soaal
condetions good
Female, s, shop assistant, aged 37 Cataract

Juvensle catatact with cortical as well as nuclear heterogeneous opacities of
varying shape and colour {s 1 e
6 Female, s. domestc servant, d aged 21, Supposed dystrophia myotonica

Male, s, hanaker, aged 43 D ph

S L T LS G Tt o coraneoth fenm som of 8 When 47 nmevatad

o
&

)

EDSIO]
l;‘e‘x’nal:. s, damestic sesvant, d aged 24 Suppesed dystrophuia myotonica
Female, s | housekeeper, aged 41 D)'sln:‘phu myolonica

From age of 15 myotonsa, ted at fatigue with
growmg age Difficulty  managmg hght housework, ~ Typical myotoma and
shght muscle dystrophy with myopathic facies and nasal speech Severe mental
changes Corpulence and catatact with specks and dustformed apactues besides
cerulean changes (s L.e) Lives under comparatively bad social conditions without

2%

farmshand, aged 33 D A ica Propositus
mr-(\'vf:iema and mcrE:SmS muscle debilieation from age of 23 Unable 10 work

~
=3

. G e e e e e - 1 pnow

alidbty pe : ' 1s bad
sappe
Recetves mvabdity pension

71 Female, m to farmer, d, aged 31 Supposed dystrophia myotonica.
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The 2, Back ¢y, h four Seneranong o 3 famyy o farmers,
b 182%1831. lving o T which g d by the fary

g o) Possesse, Y It o Situated
i the cenepy, art of 4 Diurstang Jutlang T descen, nts 5 Mar)y,
hrmers. but 1, e s, 2desmen 5 smgle teacher, d tnskilled | bourers
Soaaf deter, Tation 45 clearty, &viden, B as dyxrmplm ica o €S The
Vestipay, Overs 4g Persons, hom I
08¢ Iivin there ap, 255 0f dygre, hia YOtonics apng

one of
Withoyg Musents, SYmptomg Mong ¢, dead there are 5 SUPPosed an,
Cases of dystroph, PYO0tonica, ang one famyp, member g, Us

sed
Cataraey,
The disease of the Propos;y was OB 4y the N(umlom:al Dy, of
the l\’on.munehospml, Copenhagen

7 Mate feacher, g ooy o G and gy te9Bbs ot
3 A fpdesman, 7T € roLted dtnags B Otonses
d 6§ 0sed . 2 MY otonics
) 65 Suppo:td]dy:lrophu [yotoncy
m ¢ a

Femae! LImEr Farp 450D hg o, 2
Catarzey an, nnrrasmg Physica] ind mengyf del‘»’xl.mmn from Ve,
sheh otoniy muscle go o roph: h na, h C MParativefy, Severa
$130 change, Incipiene €2 and capyp, iy Faiely good socral ¢, ns
7 M le, workmap, age UPposed ystrophyy ) ofon,
78 Mals tkman, the U 5" 7052 W catargef
7 Mate, ¢ Indepep gen; 405, aged 4 Dystrophyy MYOlonsc,
My, toniz 5 Ype FSensitn cness fo cold hands £, of 20 Alwayy
b tally depyp, ] 4 and neyey 1y domork bag 30V Years feg e
exstence op 7, de Family gy 1oV ePeal myoron,y Lo, evere dystropt
SSpecialy, in Foximal e O lower CXtrem,y, 1 Unable ¢ o Ik
ental ch,, t pfy of testes 2nd ¢, Eemuln Obesrty, acomia, 4
LEYanous 1y, s o e 2T Sthernise [0 SoCHE cOnd)gyp
L <r farm,},, aged 42 Dluhnplua ) of,
Iceasing 1o £ strengyh hands 1

Myoton,y from 8¢ of fg
Hag been Unable ¢ work fo, Several yeaps Lives [ brothe, (No 79)
. e g

i
i tremely soye, hrcle dystropy,™ Sspecuall, | Proximyy
mipgal m 2"’?,:,.5.“ Cimel oot dilficaf, Y3 Shyfrom s ch, ™ P walk
PmPatativefy, Severe mengyy changes Atroph,” & festes ang externaf Feaaly
Alopeci; and IO anous 0 tives o ndependens meany Otheru ;g socia}
& ;on n’nenx bad .
emale, g 'S$(00phia 'Ofoncy
"Biyn;ﬁnxfﬁnﬁgﬂr s serent ity from ¢y Bildhooy Typicsr
paYotoniy s NIV shohe muent dystrophy TN e mreifecy, 55 deficien, Meng,
fuse at 33 Lives u-uﬁ her family 3 f fecerves sl Peasion
52 th, ™ former ommercial tray,pra gred 457 py o] a

R ) etonics
Myoton, an increasing muscle debilitarion from dge of 3 Urng the gy
Seven );'e:nusn weak thap fe bas ‘been admigreq to Municipyy ln[mnzry for
Pursng Not worked from, hes 25ty Year Typicaf Dyoton, bur sheht on
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account of extremely severe muscle dystrophy with myopathic facies and umversal
debihtation of muscles Unable to walk ~Comparatvely severe mental changes
Atrophic testes and external genitalia Hornfymgly emaciated, especually i the
face Alopeaia and acrocyanosis No cataract (s 1 ¢}, Very bad social conditions,
recewves mvahdity pension It 1s very doubtful whether Xe 1s the father of the
wife's two sons who are both healthy.
83 Female, divorced from booksk , aged 46 Schi:
8% Male, s, workman, d aged 22 Supposed dystrophia myotonica
85 Male, divorced commercial traveller, aged 45 Dystrophia myotonica
Myotonia, espevally m cold, from age of 6 Cataract from age of 21 Operated
on left eye — Typical myotonia and slgnght muscle dystrophy with generally thin
muscles and pronounced muscle fatgue Mentally nearly normal  Atrophy of
testes and inctpient alopecia Cataract sn night eye with fine opalescent pomts m
N v * "o " rto the centre (s 1 ¢).
) mg every other day,
g of the fatigue Can
»ms comparatvely bad
86 wa Proposifa
Z0yolold diu Musue UeLisduol Lo age o1y Lspecially inconvenenced
by mcreasmg‘musclclfzhglje When 40 she -~ - - w- -7 B
Plasiinh ol St oot eir - R o o

. . es, nasal speech, bad carriage,
and diffuse reduction of Strength m the extremuties Slight mental changes, very
touchy and unsocrable B M R 100—105 per cent Ecg normal B P 110/50
Hormone_excrebon tn usine gonadotropin > 30 R U (normal < 30); estnn
normal Cataract with fine cortical changes i the posterior corfex with stellate
formation  Simular formations i the antemior cortex (s 1 e) Glycine treatment
had no beneficient effect on strength red
acetate (Cortiron) 5 mg daily for about one month resulted in subjective mmproves
ment of muscle strength, and strength of handsgrasp went up from 4—S5 kg to
10—15 kg 1 1 e of el 1 m the blood serum
rose from 148 to 152 mq (normal 155 mq) Together with Cortiron the patient
for some time recerved msulin to stmulate her appetite Creatme and creatmme

were d durmg with glycne and Cortiron She has
later repeatedly recesved Cortiron with defimtte mprovement of strength. Appears
ance ble, she 1s terribly d Social d, bad Recerves invakidity
penston
87. Male, s, mental defective, aged 39 Dystrophia myotonica.
and muscle det rom age of 32 Considerable
degree of mmbecility from childhood Admitted to mental asylum from his 17t8
year — Typical myotonia and very severc muscle dystrophy with myopathc facies,
nasal specch, constderable reduction of strength, and paresis in lower extremities
Walks with difficulty Imbecile, dirty habits as to faeces and urtne, indecent towards
younger patients Atrophy of testes and alopecia Repulsive appearance, emaciated
and muserable Under care as mentally defective
Female, s, domestic servant, aged 46 Dystrophia myotonica
e debals and mental d from zgelof
16 — Typical myotonia and ly severe muscle d hy witl hy
facies amf nasal speech_Severe mental changes Menopause when 40 Acrocyanosis
Muserable appearance Lives on a healthy brother Bad social conditions

2
&

Famuly No. 8

The family can be followed through four generations to the family of a farmer,
borm ¢ 1825, m a willage between Brammmnge and Kolding, Jutland Their descendants
wete and are small-holders or unskilled labourers, and a single member mared 2
teacher The present generations Live sather scattered, and thetr social level corresponds
ta that of thewr fathers The 55 persons, 41 living

Dystrophia myotonica 1s present in 6 of the ltving members, and one has cataract
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especially mn the face Social conditions bad Lives on his mother Now receives
mvalidity pension
G, danghter of mech aged 14 Dystrophia my

Myotonia of shight, but charactenistic nature first observed at the family examu
nation_ Exceedingly slight muscle dystrophy, especially m the neck Mentally nas
tural No cataract (s 1 e

9

2

Family No. 9.

The family bas been followed through four generations to a woman, b 1841, hving
1n the central part of the Djursland region, Jutland Prior to her marriage she had 2
child by a man, who has no other descendants, The descendants wese and are unskilled
Iabourers or smallholders, mainly domiciled on their native sol. The mvestigations
comprises 49 persons, 35 of whom are living

Dystrophia myotonica 1s found in 11 of the 35 lving members. and one 15 2 suss
pected case Among the dead, one had cataract and one 1s suspected of having had
dystrophia myotonica

The myotoma 1n the propositus was recognized by Haagen Jessen, Aarhus

o @ T ?

7
'£ ) o 1702 03 o
J) s | ws 7 o7 7 09 HO 1t i o2

99
101 **

10, Mo nskilled Isbouter, aged 47 Dystrophia myoforuca

Viston
h myo«
misers
lighter
OLLAL CONULIVIY tatisy puos

105 oK1 o unskilled Labourer, aged 45 Dystrophia myotonica
N Myotonia and increasing loss of strength'in hands from age of 14 Hands al
T T e asd very slight muscle dystroe
Severe mental changes, to
? ' “ataract with fine coloured
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1 happened to notice the propositus in the street as 1t was evident that he had
dropfoot as well as myopathtc factes

[ 99
us 1 é é
113 Male, m , unskilled labourer, d aged 32 Suspected dysfrophia myotonica.
Walked with difficulty, Photograph shows myopathic facies
114 Female m to school pmmpal d aged 56 Suppose dystrophu myolnmc:
Atrophy m arms and Jegs, =hrénmeanh ehnt ¢ marden,
115 Male, s, tobacconist, aged 30
Myotonia stated ot to has

Family No 11

The family has been followed through four generations to the family of a smalls
holder, b between 1820 and 1824 The family lived south of Hillerod, Zealand, two of
the four children died m childhood, and it 1s impossible to trace the third The fourth
child became a vagrant, and his two children were brought up by strangers and are
now, respectively, an unskilled labourer and a domestic servant in bad soctal conditions
The Family investigation covers 16 persons of whom only 6 are ving

One of these 6 has dystrophia myotomea, and the disease 15 suspected m one of

the dead
The disease of the proposita was recogmized by Axel V' Neel

o
i
i

d aged 59 Suspected dystrophta myotorica

d labourer.
116, M‘“- m. unskulled L ‘Uncertam information ponting towards dystros

momania for many years
phlz mvo:omca . ) R
17 Fer ' .

fror
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coloured grains m the postertor cortex of mght eye Shght acrocyanosrs Appes
arance wtterly miserable, social conditions very bad Recerved mvahdity pension
Dred 1 1942 of bronchopneumora, autopsy carried out,

Female, s, factory worker, aged 20 Dystrophta myofonica, levissmo grado
light my in ol only, and ob Iy onl h
myotonia m the nght thenar and extensors of foresarms No definste muscle
dystrophy and very shﬁht mental changes Cataract with speckeformed angular,

whitesgrey opacities (s 1 e} Social condiions fanrly good
Male, s, messenger, aged 19, Dystrophta myotonica

Myotonia ascertamned at age of 15. Habitual jaw dislocation for several years
Has had relatively badly paid work of a light nature — Typical myotonia and
shght muscle d hy with myopathic facies and dystrophy of neck muscles
Speech nasal and indistnct Comparatively severe mental changes, I Q 80 per
cent, tires easily He lacks initiative and has an exaggerated opmion of himself
< Coa M © v 2 TN haal condittons coms

12

122,

123 myotonica
1yotonsca Increasing
B vioderate active myos
tont in mastication muscles, and mechanical myotonia mn tongue and extensors
of foresarms Only shght muscle dystrophy Sleeps with eyes open Comparatively
severe mental changes, 1s backward

Family No I3.

The family has been followed through five generations fo the famuly of a cowherd,
b ¢ 1820, hving between Holbxk and Soro, Zealand Soaally the majonty of family
members belong to the categorres of smallholders or unskilled labourers, and many
of the lving are domiciled 1 the same distnct The mvestigations covers 182 persons,
of whom 170 are living

Ten of the Iiving have d h , and 2 are d cases. One of
the dead had cataract, and one 1s d to have had & k

The propositus was found by this water by mvestigation of the records of the
Invalidity Insurance Court The panient had been admitted 1o the Neurological Des
partment of the Rigshospital, Copenhagen, where the myotoma had been recognized

?24 IE’i! i °
[
22

2 ; O f

é g % -3 9!5130 f/i uzi w; & 5 l 4
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cowherd, d_aged 44 Suspected dystrophia myofonica

i Tabourer. d aged 74 Cataract

125" Male, m, Wneklr man pler, aged 64 Dysirophia myotonica

126 Femle, o G e of 37, Hands always hypersensive to cold — Sheh,

et o X very slight muscle dystrophy m face and neck Mentally

typieal o Fawed Cataract and slight acrocyanosss Social conditions

Very thin
?oa::;ﬁanvel; bad, recerves old age pension

g 7

124. Male, m.
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Family No. 14.

This family was followed through five generations to the family of a salor, b
1816—1820, living m Copenhagen His descendants are mamly artisaps, Living 1n or
near Copenhagen The imvestigation covers 84 persons, 67 of whom are hving

Among those living 4 have dystrophia myotonica and 3 cataract Among the dead
there were 2 supposed and 5 d cases of d: P! y , and one with
cataract

The disease of the proposutus was tecognized by Ergi! Hess Thaysen s the Hospstal
of the Sisters of St Elizabeth, Copenhagen

29
“ “3 “9 150 g l
l HE k4
H

138 Female, d aged 52 Suspected dysirophia myofonica
Died 1n a nursing home
139 Female, m to a salor, d aged 71 Cataract, suspected dystrophia myotonica
130 Male, s, d at unknown age Suspected dysirophia myotomca
Died m a nurstng home
Male, m, master pamter, aged €8 Cataract

-3

o Pronounced cerulean cataract and, besides, 1n the anterior and posterior cortex,
greyish spots and radsal featherslike blursing (s 1
142 Male, m, glazier, aged 66 Cataract
Cerulean cataract with arregular greyish opacities i cortex and nucleus Radial
blurning 1n antenor and posteror cortex (s )
143 "
t
144
45 "
1%
147
148 N
149 ) i

WSLILL, ot o thic fac 1l ech, 1 bl
dystrophy with myopathic facies, nasal speech, swallowing trouble,

;gvbci‘;l"‘,‘iﬂ‘d,!liuﬁol very weak strength in hands, and dropfoot Comparas

n:e{; severe mental changes The patient 1s rather obese, testes and external

gemtalia atrophte ‘Alopecsa, and cataract with diffuse and spotty, partly radal
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Family No. 16.

The family was followed through four generations to a fanuly of unskilled labourers
near Holbzk, Zealand Therr d d are ILholders, unskilled lab , Or artis
sans They nearly all live 1 the same district as the frst generation The inveshgation
covers 35 persons, 31 of whom are hving.

Three of the Itving have dystrophia myotonica and one has cataract

1 found the propositus by attending the rounds mn the Fbberodgaard Hosputal for
Mental Defectives Here the patient was only diagnosed mmbecile

The mvestigation of this famuly has not been carnied out so thoroughly as desred
because of difficult travelling conditions

158. Male, m , master carpenter, agcd €3 Calar:ag{ (statement by his physician)
59+ 3 RN N

- S o
wo o .
L L TR AP
oL, : tongue, and mex
nasal, otherwise
ermourished

Family No 17,

The family can be followed through three generations to the family of a smalls
holder, b © 1860 His descendants are unskilled labourers or smallholders, and live
older, b € B0 F e rest of NorresSundby, Jutlaad The investigation covers 25
m the sz;c r[iho;n ate Lwing, but 1t has not been so thorough as desired because of
eumg conditions The mformation collected partly origmates from practis
he famiy members themselves,

persons,
difficult travel
tioners and from
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ong 35 a supposed case, and one has cataract Among the dead there is oae suspected
case of dystrophta myotonica, and one had catarart
The disease of the proposita was recogmized by Haagen Jessen, Aathus.
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Family No 21

The family has been followed through fowe generatons 1o the famdy of an
unskilled labourer b ¢ 1546 near Elsiore His descendants are unchitled Libourers,
smallholder, or lesser business people and a tew are chaks A number hax emugeated
to the U S A The wmvestigatron covers 61 peesons, 42 of whom are hung and
domcled in this country

Among those bving, 2 have dvsirophia myotonsca, and amnag the dead or emrated
there are T suspected cases of the disease and one has marm

The discase of the proy way 4 in the N ! D
the Rigshospital Copenhagen

of
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177, female mo to unshilled Libourer & aped 3\ Lofaract
U3 Female. m to a2 porkebutcher d aced 45 Suspectad dy vrophia myotomica
B9 Male m former unskalled hbourn aced 45 Dystrophia myotome:
Incrcasng muscle debiltation espeusally m army from age of 20 Unbu to
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work from age of 28, and cataract from age of 46 Investigated mn med:cal special
d — there & 4 muscular dystrophy, atrophy of both
testes — Typical myotona and very severe muscle dystmphy with myopathic
facies and very weak arm muscles Comparatively severe mental changes, satiss
factory state of nuimtion, attophy of testes and eternal gemsaha, alopeca, and
cataract The home 15 virtually mamtained by his diligent wife Social conditions
bad; receives invalidity pension
Female, aged about 42, domuctled 1n the U S A Suspected dystrophia myotomca
Male, s, former unskilled labourer, aged 46 Dystrophia myofontca Propositus.
Increasing muscle debihitation sn hands from age of 34, myotoma from 44
Mentally debilitated from childhood, unfit to work from age of 40 -— Extensive
myotoprs wnth chffnoce <t o Lot o€ * dystrophy with myopathic

facies, ecurvated knees, and drops
foot S ely severe mental changes
with 1a nutrition, B M R 81—83
per cer rx almost 1sorelectric; Tryg

negative yuyuididide degeneration)  derum calcim and phosphorus normal.
Creatie 1n 24 hours’ urine 33-—56 mg Laryngoscopy no abnormalihes, Pharyngeal
hypersecretion  Cataract with small ghittering subcapsular opacities (s L e
Maserable appearance and very bad social conditons Recerved invahdity pension
from his #4%® year

Killed 1944 by antisaircraftsshells, autopsy cartied out
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Kaputel 1
(Indledming)

Myotont blev forst beskrevet som speafiht symptom 1 1876 af legen
Asmus Julius Thomas Thomsen, som selv havde myotom

Myotont er det harakteristiske symptom ved de arvelige sygdomme
Thomsens sygdom (my ). og dystrophia
myotonica Disse sygdomme er |kke sjmldne og 1sxr thke dystrophia
myotonica Der har vicret en del diskussion om berettigelsen af at be.
tragte dem som nosologiske enheder Dette problem har baade teoretisk.
interesse og praktisk betydming med henblik paa arvehygiejnen

Kaputel I

Symptomet myoton: viser sig ved uvilkaarhg forlzngelse af kontrak.
tion 1 tvaerstnbet mushulatur som folge af vilkhaarkg innervation (aktiy
myotont), mekantsk tritation (mekanish myotom) efler elehtrisk rntas
tion af musklen (elektrisk myotom) Den forlengede hontraktion er led.
saget af Karaktenstish elehtnisk aktivitet 1 musLlen

Ved Th sygdom (og paramy ) e oftest meget
udbredt og manifesterer sig 1 den hdhige barn:alder Ved dystrophia myo.
mmca er den denimod som regel lokahiseret til enkelte muskelgrupper

og tygg Ller) og fi sig meget syzldent for 6
aars alderen og hyppigst mellem 15 og 20 aar

De helt afstappede myotone muskler har normal konsistens, og tonus
Myotonien afhznger til en vis grad af hraftudioldelsen og svinder ved
gentagelse af Lontraktionen 1 de fleste tilfxlde foles funktionshamnin.
gen sterhest 1 hulde, sehhom myotonien egentlig er kortvangere. Trxts
hed og psyhisk paavithning, menstruation og graviditet han forvicrre
myotonien Ved sveere grader han patienten ved forskrxkhelse blinve sta.
tuestiv 1 ca 1 minut

Ved Thomsens sygdom han mvotenten tilsyneladende blive mindre
penerende med alderen Ved dystrophia myotonica suinder myotonien
med indtredende muskeldystroft
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Mekanisk myotom maa ikke forveksles med den 1diomuskulzre res
aktion, som er en lokal fremhvzlvning, medens den mekaniske myotoni
oftest viser sig ved en fure 1 musklens overflade svarende til det kontras
herede muskelbundt. Den er udbredt omtrent svarende til den aktive
myotont og paavises szrhg tydehgt 1 tungerand, underarmsextensorer
og thenar. Elektrisk myoton: er 1kke undersogt 1 dette arbejde

Myotoni er konstateret 1 en gedestamme fra Tenessee i U. S, A. Disse
dyr er blevet anvendt til pathofysiologishe og farmakologiske exper
menter,

Elektromyografi med concentriske naalelektroder er en sxrdeles vig
tig undersogelse ved myotont Myotonten er ledsaget af en karakteristisk
elektnsk aktivitet, og 1 hvile kan som regel paavises en typisk aktivitet

Den myotone elekinske aktivitet opstaar efter alt at domme 1 muskels
pladen, som maa vare abnorm folsom, rdet den reagerer paa vilkaars
lig 1mpuls og mekanisk eller elektrisk 1rntament med en serie og 1kke
een enkelt udladning som i normale muskler. Denne aktivitet forsvinder
ved Iokal applikation af novocan % 9% og ved behandling med kinin
Jokalt eller umverselt

Der er tkke paavist forskel paa myotonien hos patienter med Thoms
sens sygdom og dystrophia myotonica.

Myotonien kan bringes fil at svinde delvis eller helt ved behandling
rmed kinin pr os 1 store doser (1—1,75 gram daglig). Vitkningen er kort:
vang og accentueres af calaumm t store doser. Der er tilvenning, og af
denne grund gives kinin i § dage ad gangen med § dages interval Bes
bandlingen er som regel kun indiceret ved Thomsens sygdom, sjzldent
ved dystrophta myotonica.

Kapitel 111

Ved Thomsens sygdom er der kun muskulzre symptomer. En som
- o e ama Al fleamattordl - owmo o aa
A *
.
;'x;uskula:re dystrofter, og patienternes soctale niveau paavirkes ikke af
sygdommen. Ingen af mne 29 patienter behover hjzlp paa grund af
Thomsens sygdom .
Sygdommen er Jangtfra s3a bypptg som dystrophia myotonica. Den
1 mange lande 1 Europa, 1 U 5. A og1Japan, og der er mngen
paavxsellg forbindelse mellem de beskrevne slegter. Den er lige hyppig
hos de to kon, men probanderne er hyppigst bos mand Den manifesterer
sig oftest 1 den tidlige barnealder og er1 nogle tlfzlde nl stede 1 spxds
barnsalderen Den er hereditzr. fir. Thomsens slzgt og en rzkke andre
slegter arves den med simpe] dominans med stark penetrans, men 1 andre

ex beskrevet
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slxgter arves den & g paa domi maade med varierende mants
festation, Muligheden for recessiv hereditet 1 visse slegter kan ikke siks
Fert udelukkes.

Sygdommens Kintk og arvebiolog) er 1 dette arbejde belyst ved une
decsogelse af § danshe slagter (denblandt en gren af dr. Thomsens slxgt)
med ialt 29 levende patienter.

Kapuel N7

Paramyotont viser sig ved spontan, tonish kontrahtion 1 tverstnbede
muskler efterfulgt af mere eller mindre udtalt parese som folge af huldes
paavickning. Der er en jevn overgang fra kuldefznomenerne ved den
beshrevne myotoni ti) paramyotonien, og da der praktisk talt altid er
muskethypertroft hos patienter med paramyotoni, anses syndromet for
at veere en speciel vanant af Th sygdom Hered er d

Der er ingen med paramy a 1 mit matenial

Kapitet V.
Ved en knitisk Iitterzr analyse paavises, at diagnosen myotoma acquss
sita sandsynligvis tkhe hac nogen berettigelse.

Kapitel U1

Hos patrenter med myxodem er der 1 visse tiiaxlde muskelhypertroh
og trag muskeliunhmn (DebréSemelagnes R ndrom) og 1 nogle nlfxlde
tillige en my de funki forstyrrelse (Hoffr syndrom)
Dette sidste syndrom cr ofte blevet beshrevet sam Thomsens sygdom
Undersogelse af en patient med dette syndrom har vist, at der ihhe er
tale om myoton:, Baade muskelbypertrofi og de myotonotde funktions,
forstyrrelser svandt sammen med myxademet ved behandling med thy.
reochn

Kapitel VI

Dystrophia myotonca et foest of fremmest pracget af dysteofishe
symptonter, dels mushulere, dels extramushulare. Myotonten er oftest
lohahseret til enkelte, symmetnshe muskelgrupper Muskeldy strofien
rammer fortrinssts ansigtss, tygges, tunees, halss og underarmsmushler,
lnen l\an efterhaanden blne mr(:r! udbredt Der er ingen Rarakteristisle
ger t hreatinsh Lillelsen 3 unnen, Reflexsvxhlelse or

"Rlcr\ 1 dystrofishe, men han ogsaa henstateres 1 thke dystrofiske musts
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ler. I sjzldne Tilfzlde er der fundet let hypasthes: og hypalgesi distalt
paa extremifeterne, og der er konstateret svakket vibrationssans hos en
rakke patienter med dystrophia myotonica (Maas)

Katarakt findes ofte som solitaert symptom hos forzldre, og hos 87 %
af mne patienter var der linseuklarheder, som 1 de fleste tilfzlde havde
et ret karaktenstisk udseende (myotomkatarakt). Moden katarakt uds
vikles sjzldent for 45 aars alderen. Ptose, lagophthalmus og blepharos
conjunctivitis skyldes muskeldystrofien, men den ret konstant forekoms
mende enophthalmus har maaske endocrin aarsag.

Gonadedystrofi fandtes hos 86 % af mandene og antagelig hos
64 % af kvinderne, som havde menstruationsforstyrrelser Der var hos
de fleste nedsat udskallelse af testishormon, oestrin og nedsat Iibido og
potentia sexuahs

Basalstofskiftenedsattelse uden myxodemsymptomer fandtes hos
mange patienter. I glandula thyreoidea var der oftest colloide fors
andringer

Der fandtes ingen tydelige forandringer 1 pancreas's interne sekres
tion, selv om blodsukkeret ofte var lIidt lavt

Klimsk er der ikke stkre holdepunkter for dystrofi af binyrebarken.
Histologisk kan paavises dystrofi med fibrose af binyrebarken og ved
forsog paa substituttonsterapt er der 1 flere tlfzlde fundet en tydelig
subjekttv bedning af trethed.

Glandulae parathyreoideaes funktion var tilsyneladende normal

Det khiniske billede ved dystrophia myotonica har visse lighedspunks
ter med et kronisk Stmmonds syndrom, og selvom der 1kke ved den his

y? d Ise endnu er k et sikre forandringer, er det
synhgst, at det brogede kliniske billede kan henfores til funks
1al

dog sand;

yrrelse 1 hyp hypofysesy t
Fr 1 skaldethed giver med det typiske facies myos
patica et karaktenstisk udseende Skaldethed fandtes hos 83 % af men-
dene, men kun hos 16 % af kvinderne.

Vasomotoriske forstyrrelser med acrocyanose og vasospasmer var til
stede hos %/3 af patienterne, og 1 nogle tilfzlde var der forlenget overs
ted «d ved eleki diograft Der er beskrevet forbigaaende hyertes

blok, og mange patienter har en let bradycard:

Deformering af ansigtsskelettet med hoj gane og_"adjeno;dt habitus er

et meget hyppigt forek de symptom F hoved, acs
centuerede rygkrumninger, recurvation af knxene og spidsfod er meget

almindehg. I enkelte tilfzelde er der paavist fortykkelse af teca crannt og

tosts frontalis mnt . .
hyP;::iiske forandringer er et meget vigtigt symptom, Der er betydelig

tt it 3/s af patienterne
else hos % og itiativsvakkelse hos 3/5 af paj
"g::ilf:g:;:sddsygﬁge alder. Flere er paa asyl for aandssvage, De psykiske
1
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forandringer virker 1 mange tilfxlde hxmmende paa den 1 forvejen neds
satte arbejdsevne,

Hos patienter med dystrophia myotonica er der nxsten konstant en
tydehg social deroute. 61,5 % af patienterne mellem 15 og 60 aac har en
arbejdsevne, som er mindre end 14, og mange af dem faar mvaliderente

Sygdommen er udbredt : Europa, 1 U S. A, Sydamenka og Japan og
forekommer langt hyppxgcre end Thomsens sygdom Den er hige hyppig
hos de to hon, men er szdvanligvts svarest hos mand
hgesom den socrale tilbag ] if Sig g
snitlig 1 19 aars alderen, og vcd sen mantfestation er symptomerne ofte
svage. De fleste dor inden 50 aars alderen

Den eftektive [emlxtet er nedsat, og der er paafaldende mange ugpfte
blandt arves paa d maade med varis
erende, 1hke swgtende mamlestahon Visse forhold taler for, at heredws
{eten er progresstv endende med thke forplantnmgsdygtige, syge inds
vider, men det er muligt, at prog skyldes Jgelse 1 forxldres

Fraternel d fandtes skhe 1 mine slxgter Un.
dersogelsen omfatter 21 slxgter med 101 levende patienter

Kapitel VI

Den hlimiske unduscgelst hac vist, at Thowsens sygdom {og parac

yotoma) er kellige fra dystrophta myotomca Ved slxgtss

undersogefsen er der ikhe fundet holdzpunklcr for det 1 litteraturen

fremsatte postulat, at disse sygdomme genetish er wdentiske
Vi

Erkendelsen al my ymp letter duff overfor
&n rehke kelsygd og sygd med ymr svarende ol
de Aulzre dystrofiske forand ved dystrop

Ve
Et hasndtryh er ofte tilstrxhheligt til at afslore den rette dmgnme

Kaprtel IX

Myotonisvmptomet kan som beskrevet behandles med Linn 1 store
doser, med denne behandling er t reglen hun indiceret has patienter med
Thomsens sygdom.

En vithelg effektiv ferapi ved dystrophia myotonica hendes ikhe, men
desoxycorticosieronacetat han 1 visse nlfxlde bedre asthemien, som genes
rer mange af disse patienter Eevitamin g store doser han masske hrmme
udvibhingen af musheldysirofien, men hudod er der hun konstateret sub.
Jectiy bednng

Ved at efkende sygdommen kan man dog hixdpe mange af disce
patenter, adet det dengennem bltver muligt at shaffe dem den nodoen.
dige hjrlp gennem den sociale forsorg.



254 RESUME

Kapitel X.

Arvehygiejmske foranstaltninger kommer kun paa tale, naar det drejer
sig om dy:! hia myotonica Th sygdom (og paramyotonia) er
nok generende, men virker sjzldent invaliderende. Hos patienter og sikre

b ¢ med dystrophia myotontca vil man forst fraraade at sztte
born i verden og belzre dem om metoderne hertil. Saafremt dette er
ineffektivt, kan der blive tale om sterilisation og eventuelt abortus pros
vocatus paa eugenisk indikation,
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Kapitel X.
Arvehygiejnske foranstaltninger kommer kun paa tale, naar det drejer
sig am dystrophia mys Tt ygdom (og paramyotoma) er

nok generende, men virker sjzldent invaliderende. Hos patienter og sikre
anlzgsbzrere med dystrophta myotonica vil man forst fraraade at satte
born i verden og belere dem om metoderne hertil. Saafremt dette er
ineffektive, kan der blive tale om stenhisation og eventuelt abortus pros
vocatus paa eugenisk indikation.
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