
MUSCLE BIOPSY CORRELATED WITH ELECTROMYOGRAPHY 

S T U D Y O F 100 C A S E S 
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S U M M A R Y — T o f ind w h a t the cor re la t ion is and ver i fy if is poss ib le to avo id ex tens ive 

e l ec t romyograph i c examinat ion , s t udy ing o n l y one muscle, 100 patients w i th neuromuscu la r 

d i sorders (58 p r imary myopa th ie s , 32 neu rogen ic d i sorders and 10 m y o t o n i c dys t roph ies ) 

w e r e submi ted to quant i f ied e l e c t r o m y o g r a p h y ( E M G ) and musc le b i o p s y ( M B ) wi th fresh-¬ 

-frozen sec t ion plus h i s tochemis t ry in the same musc le , but on the oppos i t e s ide. T h e E M G 

was abnormal in 98% and M B in 93% of the cases. E M G and M B had a c o n c o r d a n c e of 

84.3% in the neu rogen ic d i so rde r s and 84.77% in the p r imary myopa th ies . A cor re la t ion of 

80% was obta ined be tween all M B and E M G ( inc lud ing the cases o f m y o t o n i c d y s t r o p h i e s ) , 

r ega rd ing the o r ig in of the pa thogen ic p rocess ( p < 0 . 0 1 ) . T h e E M G had 5% incons is tences 

and the M B 11%, wi th respect to the pa thogen ic p rocess . W h e n the m y o t o n i c d y s t r o p h y 

was separated f rom the p r i m a r y myopa th ies and f rom the denervat ion d i sorders , a comple t e 

conco rdance w a s found in all M B and had o n l y 3.4% incons is tences in the denerva t ion 

d i sorders and 3.1% in the p r i m a r y myopa th ies . 

Correlação entre biópsia muscular e eletromiografia: estudo de 100 casos. 

R E S U M O — A f im de ver i f icar qual a co r r e l ação entre uma b ióps i a muscu la r e a e letro-¬ 

miogra f ia quando u m ún ico m ú s c u l o é es tudado, b e m c o m o ver i f icar a poss ib i l idade de evitar 

e le t romiograf ias extens ivas e do lo rosas em de te rminadas doenças , fo ram inves t igados 100 

pacientes c o m doenças neuromuscu la res (58 c o m miopat ias pr imárias , 32 doenças que deter

minam des inervação e 10 dis t rof ias m i o t ô n i c a s ) . T o d o s os casos fo ram submet idos a e le t ro

miogra f i a quant i f icada ( E M G ) e a b ióps ia muscu la r ( B M ) , u t i l izando técnicas de co lo rações 

a f resco e pe la h i s toquímica , real izadas n o m e s m o músculo , mas e m lados o p o s t o s d o 

paciente . A E M G foi anormal em 98% e a B M in 93% d o s casos . A E M G e a B M t iveram 

conco rdânc i a de 84,3% nas doenças neurogên icas e 84,77% nas miopat ias pr imárias . F o i 

ob t ida co r re l ação de 80% entre a E M G e a B M em t o d o s os casos , c o m re lação à pa togen ia 

d o p rocesso ( p < 0 , 0 1 ) . A E M G teve 5% de inconsis tências e a B M 11%, em re lação ao 

d iagnós t i co pa togên ico . Quando a d is t rof ia mio tôn ica foi separada das miopa t ias pr imár ias 

e d o s p rocessos que de te rminam des inervação, u m a conco rdânc i a comple ta fo i encontrada 

entre todas as B M e a E M G mos t rou incons is tências somente em 3,4% das doenças que 

de terminam des inervação e 3,1% das miopat ias pr imárias , suge r indo q u e a d is t rof ia mio tôn ica 

deva ser c lass i f icada em u m g r u p o separado (neu romiopa t i a s ) . Os autores d i scu tem os 

dados encont rados em re lação à l i teratura exis tente e conc luem que, d e p e n d e n d o da ava l iação 

cl ínica, é poss íve l submete r os pacientes a somente u m d o s p r o c e d i m e n t o s (gera lmente a 

B M ) , ut i l izando a m b o s os p roced imen tos somente nos casos em que não foi poss ível chega r 

a u m d iagnós t i co , sendo então examinados d iversos múscu los na E M G . 
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Since the demonstration of the vaiue of e lectromyography ( E M G ) to differentiate 
the primary muscular disorders from the diseases of neurogenic origin by Buchthal 
and Clemmensen *2, several authors 10,11-32,34,37 helped to consolidate the E M G showing 
the value in the diagnosis of myopathies and disorders resulting from lesions in the 
lower motor neurons and nerves without, however, allowing a nosological diagnosis n 34. 
The first open muscle biopsy ( M B ) carried out by Griesinger and Billroth 33, induced 
Duchenne 22,23 to study the muscle of patients to firm an exact diagnosis and prognosis 
of muscular diseases. E r b 2 9 defined the essential alterations in dystrophic muscles, 
that were extended and used untill nowi> i8 .2 i . With the introduction of histochemistry 
in the analysis of MB, the histological diagnosis of neuromuscular disorders was 
expanded and improved 7,8,21,28,58. Several studies in the past were done, trying to 
confront the results of MB with E M G 4,9,13,35,37,43,53,58, sometimes reaching conflicting 
results, favouring at times the EMG 13,35,53 0 r in other occasions the MB 43 ( due to 
different techniques of investigation (diseases with simultaneous involvement of muscles 
and nerves 3 7 ; lack of specific date about MB 3 7 ; lack of report in which cases the 
concordance happened between both procedures 9.37; absence of histochemical techni
ques 9>35,37,53,56; heterogenous and rare group of diseases in the analysis 9.13,37; study 
of several muscles by the E M G and only one muscle in the MB 4,13,35,37,53,56; several 
E M G in different times and only one MB 13,35,53,56; small number of pa t i en t s 9 ; MB 
in the same place of previous EMG 9.53; study only of myopathies 43 0 r only dener
vation disorders 5 6 ) . 

T o correlate the MB processed by fresh-frozen section stains and histochemistry 
with EMG, in relation to the pathogenic diagnosis and verify it is possible to avoid 
extensive and painful E M G studies when only one muscle was studied in both proce
dures, this present study w a s undertaken using specific pre-stablished criteria to 
avoid the above difficulties. 

M A T E R I A L A N D M E T H O D S 

W e se lected patients wi th the d iagnos i s o f Duchenne muscu la r d y s t r o p h y ( D M D ) , l i m b -
-g i rd le muscu la r d y s t r o p h y ( L G M D ) , fac io-scapulo-humera l d y s t r o p h y ( F S H D ) , m y o t o n i c 
d y s t r o p h y ( M D ) , de rma to -po lymios i t i s ( D P ) w i thou t neoplas ia o r associa ted to connec t ive t issue 
d i sorders , a m y o t r o p h i c lateral sc le ros is (AL.S) , infanti le spinal muscula r a t rophy ( I S M A ) and 
per ipheral neuropa thy ( P N ) w h o had typ ica l cl inical and l abora to ry f indings , as wel l as 
e l ec t romyograph ica l and h i s to log ica l -h i s tochemica l data avai lable t o mee t the cr i ter ia des 
c r i bed b e l o w . T h e confronta t ion o f 600 M B w i t h 1500 E M G w e r e carr ied ou t f rom 1975 
to 1983, l o o k i n g f o r cases wh ich had both p rocedures , and w h i c h met the f o l l o w i n g cr i ter ia : 
1) symmet r i ca l pa tho logy , wi th cl inical invo lvement on bo th s ides of the b o d y ; 2) E M G 
and M B should have been on an ident ical musc le but on the oppos i t e s i de ; 3) cases 
w h e r e an E M G had been d o n e on b o t h s ides prev ious ly , w o u l d no t b e inc luded, t o avoid 
the «need le m y o p a t h y * (5,6,16,2h,k"1,52); 4) E M G and M B should have been done at the 
same pe r iod (wi th in 3 w e e k s ) , based on s tudies w h i c h evaluate the regenera t ion and 
al terat ions in volunteers after an E M G ( 6 2 ) ; 5) the E M G should have been quantitat ive, 
hav ing reg is te red the inser t ion act ivi ty , spon taneous ac t iv i ty du r ing muscular relaxat ion, 
average dura t ion of potent ia ls , reg is te r o f l o n g and shor t po lyphas i c potent ia ls , recru i tment 
o f effor ts and pat tern of severe efforts , a c c o r d i n g to cr i ter ia w h i c h wi l l be def ined ; 
6) the M B should have been adequate, in qual i ty and n u m b e r of musc le f ibers , con ta in ing 
informat ion on the prol i fe ra t ion o f connec t ive tissue, ad ipose t issue infi l trat ion, necrose , 
phagocy tos i s , d i f fuse in f l ammatory infiltrate, per ivascular in f l ammatory infi l trat ion, internal 
nucleus , spl i t t ing f ibers , whor l s , moth-eaten, snake coi ls , r i ng f ibers pos i t ive f ibers and 
increased of the acid phosphatase in the interst ice, pos i t ive f ibers and increase of the 
alkaline phosphatase in the interst ice, t ype I and I I f ibe r a t rophy , t y p e I and I I f iber 
hype r t rophy , p r e d o m i n a n c e o f type I and I I f ibers , type I and I I f iber def ic iency , dark 
angular a t rophic f ibers in the N A D H - t e t r a z o l i u m reductase , da rk angular f ibers in the non 
speci f ic esterase, targets , g r o u p i n g o f type f ibers , fascic les a t rophy and per i fasc icular 
a t rophy , such as the cr i ter ia def ined in o ther s tudies (1,1,8,18,21,28,5S); 7) the musc le 
s tudied should b e deg ree 4 ( M R C M ) 4 2 ) , t o avo id the select ion of v e r y severe affected cases . 

E l e c t r o m y o g r a p h y —• T h e E M G w e r e done wi th a M E D I C equipment , wi th f requency 
response be tween 15Hz and lOKHz, u s i n g normal concent r ica l need le e lec t rodes and the 
g r o u n d e lec t rode w a s put at the roo t o f the examined l imb . R o o m tempera ture w a s be tween 
20-30°C, wi th pat ients ex t remi t ies kept w a r m . T h e exam p r o c e d u r e w a s normal , a cco rd ing 
to t echniques desc r ibed b y several au thors (10,30,32,38,89). D u r i n g the p rocedure , each one o f 



the parameters b e l o w w a s evaluated, a c c o r d i n g to the cr i ter ia desc r ibed . 1) Inser t ion ac t iv i ty : 
abnormal if the dura t ion w a s above 3C0ms (32,38). 2) F ib r i l l a t ion : durat ion f rom l -5ms, 
ampl i tude va ry ing f r o m 20-300 uV, usual ly b iphas lcs , de tec ted outs ide the area of the m o t o r 
end-plate, wi th the first c o m p o n e n t be ing pos i t ive (14,20,32,39). 3) Fasc icu l la t ion : regis tered 
dur ing muscular re laxat ion, wi thou t a f ixed f requency , ampl i tude , dura t ion or m o r p h o 
l o g y (32,39). 4) Pos i t ive w a v e s : qu i ck pos i t ive potent ial , f o l l o w e d b y a l o n g negat ive phase, 
wi th a vo l tage va ry ing be tween 50uV to l m V , w i t h a durat ion of 20-2CGms (14,32,39). 5) H i g h 
f requency d i s c h a r g e : ident ical f r equency for each muscu la r f iber g r o u p , synchronous , wi th 
an ampl i tude of 50uV to l m V and an average durat ion of 150ms (38). 6) M y o t o n i a : cont inuous 
and ry thmical d i scharges , wh ich increase and d imin ish the vol tage , for l o n g pe r iods after 
having s topped the initial s t imulus , b e i n g ab l e to assume the shape of pos i t ive waves or 
f ibr i la t lons (JX). 7) A v e r a g e durat ion of ac t ion po ten t i a l s : app rox ima te ly 20 dif ferent p o 
tentials were analysed , ob ta ined dur ing s l ight con t rac t ion and a mean vo l tage was ob t a ined ; 
the result was compared to the. values p r o p o s e d b y Buchtha l (10), b e i n g cons ide red increased 
if the deviat ion was ove r 20% and d imin ished if it w a s under 20%. S) A v e r a g e vo l t age of 
voluntary potent ia l s : ident ical analys is to the p rev ious potent ia ls w a s made, bu t the on ly 
potent ials cons ide red were those wh ich the pos i t ive de f l ex ion peak to h ighes t nega t ive w a s 
not above 2C3us; there are no agreement in the l i terature about the normal values — 
3GCuV to 5uV (32), 1C0..V to 2 m V (39), h ighe r than 2 m V and l o w e r than 4mV (13), 100 to 
2000uV (53), impor tan t when it exceeds 60C0uV(S5), s o m e hundreds of u V to under 3mV (56) 
—• w e use the vo l tages found in normal individuals f r o m our labora tory , w h i c h va ry f rom 
500 to 3000uV (unpubl i shed d a t a ) ; they were cons ide red increased if a b o v e SOOOuV and 
d iminished if under 5C0uV. 9) P o l y p h a s i c po ten t ia l s : vo lun ta ry potent ials w h i c h present 
m o r e than 4 phases and are cons idered abnormal if exceed 12% of potent ia ls exami
ned (10,15,32), bu t w e cons ide r abnormal in our l abora to ry , on ly if they exceed 25%; if the 
total durat ion was the same o r l o w e r than the average durat ion for the age , they w e r e cal led 
shor t : if the durat ion was h igher than the average for the age, they w e r e cal led l o n g ( 3 2 , 3 ? ) . 
10) Effor t r ec ru i tment : when the individual iza t ion o f several m o t o r units in the in terference 
pat tern wi th reduced dura t ion du r ing w e a k cont rac t ion was poss ib le , it w a s cons idered 
increased; if the total number of m o t o r units w a s d iminished, a l l owing ver i f icat ion of areas 
wi thout potent ials , it w a s cons ide red r educed (39). 11) Ef for t pa t tern : dur ing a weak , 
med ium and s t rong cont rac t ion , the effort pat tern w a s analysed, b e i n g c lass i f ied as B S A P 
if the potent ia ls w e r e of r educed durat ion, l o w voltage, and plentiful on effort (19,25), P M U P 
if the m o t o r unit presented po lyphas i c potent ia ls , wh ich w e r e individual ized on the inter
ference pattern, S M U P if the potent ia ls presented r educed durat ion and normal vo l t age , 
G M U P if there w e r e potent ia ls of h igh vo l tage , usual ly ove r 5mV, M U P if they presented 
individual ized m o t o r units o f normal dura t ion and vo l t age and M I X E D if b y temporo-spac ia l 
somat ion of the d i scharges it w a s i m p o s s i b l e t o d is t inguish any individual ized potent ia ls , as 
it occu r s in the normal musc le . 12) E l e c t r o m y o g r a p h i c d i a g n o s i s : depended on the addi t ion 
or absence of some k inds of potent ia ls found, b e i n g d iv ided into spec i f ic and non speci f ic , 
for cases o f p r imary muscular involvement (myopa th i e s ) or fo r denervat ion ( s econda ry 
musc le a t r o p h y o r n e u r o g e n i c ) (•?•»); were necessa ry to make a d iagnos is , to have 3 types 
o f specif ic cr i ter ia in the same c a t e g o r y ; the non spec i f ic cr i ter ia w e r e no t cons ide red , 
unless they appears wi th h igh intensi ty and f r e q u e n c y ; when an e x a m had at same t ime 
potent ials b e l o n g i n g to myopa th i e s o r denerva t ion ca tegor ies , it w a s p laced in the c a t e g o r y 
of m ixed invo lvement ( T a b l e 1 ) . 

Musc le b i o p s y — Af te r c h o o s i n g the musc l e wh ich wi l l be examined , usual ly deg ree 
4 ( M R C M ) ( 4 2 ) and w h i c h also had been tested on E M G bu t on the oppos i t e s ide, a 
b i o p s y with stains fo r haematoxi l in-eos in , mod i f i ed G o m o r i t r i ch rome b y Enge l & Cunnin
gham, P A S , oi l red O and cresy l v io le t was done . T h e h is tochemica l react ions w e r e a lso 
p rocessed fo r the alkal ine A T P a s e p H 9.4, ac id A T P a s e s p H 4.3 and 4.6, N A D H - t e t r a z o l i u m 
reductase, non speci f ic esterase, succ in ic d e h y d r o g e n a s e , myophosphor i l a se , acid and alkal ine 
phosphatase , a c c o r d i n g t o techniques used in o u r l abora to ry (58). T o sys temat ize the d i a g n o 
sis, the main h i s to log ica l al terat ions w e r e g r o u p e d a c c o r d i n g to p rev ious repor t s in the 
l i terature (21,58) and the examine r (L.CW) d id not k n o w in this t ime the cl inical d iagnos i s . 
These h is to logica l a l terat ions w e r e then ca ta logued under the f o l l o w i n g i tems. 1) M y o p a t h i e s : 
if the M B had prol i fera t ion of the connec t ive t issue, ad ipose t issue infi l trat ion, internal 
nucleus, necrose , phagocy to s i s , excess ive diffuse or per ivascular in f l ammatory infil tration, 
basophi l ic f ibers , increased acid phosphatase in the f ibers and in the interst ice, increase 
o f alkaline phosphatase in f ibers and in ters t 'ce , f iber spl i t t ing, whor l s , moth-eaten, snake 
co i l s , r ing f ibers , p r e d o m i n a n c e of type I f iber a t rophy and p redominance of t y p e I I f ibers 
hype r t rophy . 2) Dene rva t ion : if the M B had v e r y rare f ibers w i t h necrose and p h a g o c y t o s i s , 



Speci f ic cr i ter ia N o n speci f ic cr i ter ia 

Primary muscle involvement (Myopathies) 

Dimin i shed durat ion of potent ia ls 

R e d u c e d average vo l t age 

Inc reased recrui tment 

E x c e s s o f shor t p o l y p h a s i c potent ia ls 

M y o t o n i a 

Increased inser t ion act ivi ty 

F ibr i l la t ion 

Pos i t ive waves 

H i g h f r equency d i scharges 

B S A P o r S M U P pat tern 

Secondary muscle atrophy (Denervation or neurogenic) 

Inc reased durat ion of potent ia ls 

Inc reased average potent ia ls vo l t age 

R e d u c e d recrui tment 

Fasc icu l la t ion 

E x c e s s o f l o n g po lyphas i c potent ia ls 

GMTJP pat tern 

Increased inser t ion act ivi ty 

F ibr i l l a t ion 

Pos i t ive w a v e s 

H i g h f r equency d ischarges 

MTJP o r P M U P pattern 

Mixed involvement (Myopathic and denervation components) 

Combina t ions o f the speci f ic cr i ter ia of the f i rs t and secnd g r o u p . 

Table 1 — Electromyographic diagnosis criteria. 

rare internal nucleus , f requent da rk a t roph ic angula r f ibers in the non speci f ic esterase 
and N A D H - t e t r a z o l i u m reductase, targets , f ibe r t y p e g roup ings , p resence of t y p e I and IJ 
f ibe r h y p e r t r o p h y and p redominance o f t ype I I f iber a t rophy , a t rophy o f la rge g roups of 
f ibers o r i nvo lv ing the w h o l e fascic le . 3) M i x e d : w h e n the M B had e lements found in 
myopa th i e s and denervat ion as desc r ibed above . 4) A c e s s o r i e s d i a g n o s i s : w h e n on ly t y p e I 
o r I I f ibe r a t rophy as the on ly abnormal i ty found . 

R E S U L T S 

F u l f i l l i n g the adopted cr i ter ia w e s tudy 100 cases, a c c o r d i n g to table 2. There were 
98 E M G and 93 M B abnormal in the 100 cases ( T a b l e 3 ) . 

N u m b e r A g e S e x Musc le s tudied 
of Neuromuscu la r d i sorders (yea r s ) 

cases mean M F Quadr B i c Gastr Del t 

25 P s e u d o - h y p e r t r o p h i c muscu la r d y s t r o p h y 9.1 25 0 24 1 

14 L i m b - g i r d l e muscu la r d y s t r o p h y 21.5 8 6 10 3 1 

9 Fac io - scapu lo -humera l d y s t r o p h y 28.6 5 4 3 6 

10 M y o t o n i c d y s t r o p h y 34.2 8 2 3 7 

10 D e r m a t o and p o l y m y o s i t i s 28.2 6 4 5 4 1 

10 A m y o t r o p h i c lateral sc leros is 49.7 8 2 9 1 

9 Infant i le spinal muscu la r a t rophy 4.6 4 5 9 

13 Per iphera l po lyneur i t i s * 34.9 12 1 11 1 

Table 2 •— Muscle studied, sex and age in 100 cases of neuromuscular disorders. * Etiology 
•of peripheral polyneuritis: chronic insecticide intoxication, 9 cases; Dejerine-Sottas disease, 
2 cases; intermittent acute porphyria 1 case; chronic recurrent polyneuritis, 1 case. Sex: 
M, male; F, female. Muscle: Quadr, quadriceps; Bic, biceps; Oastr, gastrocnemius; 
Delt, deltoid. 



P H M D L G M D F 3 H D D & P M D A L S I S M A P P 

N u m b e r of cases — 100 25 14 9 10 10 10 9 13 

Electromyographies : 

M y o p a t h i c 52 25 13 6 4 3 1 
Denerva t ion 38 2 7 10 8 11 
M i x e d 8 6 2 
Normal 2 1 1 

Muscle biopsies: 

M y o p a t h i c 56 25 14 7 8 2 
Denerva t ion 32 6 10 9 7 
M i x e d 3 1 1 1 
T y p e I I f iber a t rophy 2 2 
Norma l 7 1 1 1 4 

A c c o r d a n c e be tween 

E M G and M B 80 25 13 5 5 5 10 8 9 
80% 100% 98.85% 55.55% 50% 50% 100% 88.88% 69.23% 

x 2 96.41 ( P < 0 . 0 1 ) 

Table 3 — Results of electromyographies and muscle biopsies grouped according to the 
pathology: PHMD, pseudo-hypertrophic muscular dystrophy; LGMD, limb-girdle muscular 
dystrophy j FSHD, facio-scapulo-humeral dystrophy ; D&P, dermato ar.d polymyositis; MD, 
myoton'.c dystrophy; ALS, amyotrophic lateral sclerosis; ISMA, infantile spinal muscle 
atrophy; PP, peripheral polyneuritis. 

Incompa t ib le E M G wi th def ini t ive d i agnos i s — In the g r o u p o f 58 myopa th i e s ( D M D , 
L G M D , F S H D and D P ) incompa t ib l e resul ts w e r e found in the E M G of 2 F S H D ( E M G of 
denerva t ion) and 2 o ther cases wi th normal E M G , one b e i n g of L G M D and another of F S H D , 
wi th a total of 4 cases (6 .89%) . In the g r o u p o f 38 denervat ion cases ( A L S , I S M A and 
P N ) , one case of I S M A had E M G sugges t ive o f m y o p a t h y (3 .12%) . T h e m y o t o n i c dys t roph ies 
w e r e separated in this c lassif icat ion, as it wi l l b e expla ined later. In our overal l results , 
there w e r e 5 d i sag ree ing cases of E M G wi th the pa thogen ic d iagnos i s ( T a b l e 4 ) . 

N u m b e r 
of cases 

E l e c t r o m y o g r a p h i c d iagnos i s 
N u m b e r 
of cases T y p e o f p a t h o l o g y M y o p . Denerv . Mix . N o r m . I n c o m p . 

Myopathies: 

25 
14 
9 

10 

P s e u d o - h y p e r t r o p h i c muse, dys t r . 
L i m b - g i r d l e muse, d y s t r o p h y 
Fac io - scapu lo -humera l dys t r . 
De rma to and p o l y m y o s i t i s 

25 
13 

6 
4 

2 
1 
1 

6 

1 
3 

58 
Denervation : 

48 2 6 2 4 (6.89%) 

10 
9 

13 

A m y o t r o p h i c lateral sc leros is 
Infant i le spinal musc le a t rophy 
Per iphera l po lyneur i t i s 

1 
10 

8 
11 2 

1 

32 1 29 2 1 (3.12%) 

10 M y o t o n i c d y s t r o p h y 3 7 

100 Tota l 52 38 8 2 5 ( 5.0%) 

Table 4 — Results of electromyographies. Electromyographic diagnosis: Myop, myopathic; 
Denerv, denervation; Mix, mixed; Norm, normal; Incomp, incompatible. 



Incompa t ib l e M B wi th def ini t ive d iagnos i s — In the g r o u p o f 58 p r i m a r y myopath ies , 
t w o had normal results , a F S H D case and another of D P , and n o n e incompat ib le w i t h the 
pa thogen ic p ropos i t i on (3 .44%) . In the g r o u p o f 38 denerva t ion cases , four had a normal 
M B ( P N case s ) . In the 10 M D cases, one w a s normal . In o u r overa l l results , seven cases 
were normal ( 7 % ) , wi th no cases of incompat ib i l i ty be tween the bas ic p a t h o l o g y and M B . 
S o m e pa tho log ies can have m i x e d al terat ions, and in this w a y , canno t b e ca ta logued then 
as incompat ib le , ei ther in the B M G o r M B results. T h e M D presen ted m o s t cases wi th 
typ ica l a l terat ion fo r p r imary musc le invo lvement and denervat ion , w h i c h wi l l permi t a 
separate analys is (Tab le 5 ) . 

Conco rdance be tween E M G and M B — T h e r e were an ag reemen t of 80% be tween the 
M B and E M G . T h e ag reemen t be tween the t w o m e t h o d s w a s 82.75% in the p r imary 
myopa th i e s (100% in D M D , 92.85% in L G M D , 55.55% in F S H D and 50% in D P ) and 84.37% 
in the denerva t ion d i so rde r s (100% in A L S , 88.88% in I S M A and 69.28% in P N ) . T h e 
m y o t o n i c d y s t r o p h y presented on ly 50% o f acco rdance be tween the t w o me thods . T h e 
chi -square test gave a value o f 96.41 ( p < 0 . 0 1 ) ( T a b l e 3 ) . 

Ana tomo-pa tho log i ca l d iagnos i s 
Number 
of cases T y p e of p a t h o l o g y 

M y o p . Denerv . 
T y p e I I 

M i x . F i b . Atr . N o r m . 

25 

14 

9 

10 

58 

10 

9 

13 

32 

10 

Myopathies: 

Pseudo -hype r t roph i e muse, dys t r . 

L i m b - g i r d l e muse , d y s t r o p h y 

Fac io - scapu lo -humera l d y s t r o p h y 

D e r m a t o and p o l y m y o s i t i s 

Denervation: 

A m y o t h o p h i c lateral sc leros is 

Infant i le spinal musc l e a t rophy 

Per iphera l po lyneur i t i s 

M y o t o n i c d y s t r o p h y 

25 

14 

7 

54 

26 

2 

100 Tota l 56 32 

Table 5 — Results of muscle biopsies. Anatomo-pathological diagnosis: My op, myopathic; 
Denerv, denervation; Mix, mixed; Type II Fib Atr, type II fiber atrophy; Norm, normal; 
Inoomp, incompatible. 

Incompa t ib i l i t y be tween E M G and M B — T h e cases w e r e g r o u p e d under diseases of 
p r i m a r y m y o p a t h i c or ig in , d i so rde r s o f n e u r o g e n i c o r ig in and m y o t o n i c d y s t r o p h y , hav ing 
in m i n d the c o n t r o v e r s y r ega rd ing the pa thogenes i s o f m y o t o n i c dys t rophy . W i t n this 
d iv is ion there w a s n o incompat ib i l i ty in the M B r e g a r d i n g the pa thogenes i s (no denervat ion 
d iagnos i s in p r i m a r y myopa th i e s and n o m y o p a t h i c d iagnos i s in dene rva t ion ) . In the E M G 
there w a s 3.4% incompat ib i l i ty in p r i m a r y m y o p a t h i e s (2 cases o f p r i m a r y m y o p a t h y wi th 
d iagnos i s o f denerva t ion) and 3.1% incompa t ib i l i ty in denerva t ion d i so rde r s (1 case o f 
denervat ion wi th d iagnos i s of p r imary m y o p a t h y ( T a b l e 6 ) . 
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Primary myopathies 

Pseudo-hype r t roph ie 
musc , dys t r . 

L i m b - g i r d l e musc , dys t r . 
Fac io -scapu lo-humera l 

dys t r . 
D e r m a t o and 
p o l y m y o s i t i s 

N u m b e r of cases 58 100% 
Abnorma l b iops ies 56 96 .6% 
Abnorma l E M G 56 96 .6% 

Denervation disorders Neuromyopathic 
disorders 

A m y o t h o p h i c lateral 
sc leros is 

Infant i le spinal musc le M y o t o n i c dys t r . 
a t rophy 

Per iphera l po lyneur i t i s 

32 100% 10 100% 
28 87 .5% 9 90% 
32 100%; 10 100%, 

Muscle biopsies: 

Myopa th ics 54 93 .7% 0 2 20% 

Denervat ions 0 26 81 .3% 6 60% 

M i x e d 2 3 .4% 0 1 10% 
T y p e I I f iber a t rophies 0 2 6 .2% 0 
Norma l s 2 3 .4% 4 12 .5% 1 10% 

Electromyographies: 

Myopa th i c s 48 82 .8% 1 3 . 1 % 3 30% 

Denervat ions 2 3 .4% 29 90 .7% 7 70% 

M i x e d 6 10.4% 2 6 .2% 0 

Normals 2 3 .4% 0 0 

Table 6 — Incompatibility between electromyographies and muscle biopsies. 

C O M M E N T S 

Comparing our E M G data with those of current literature, w e notice that some 
authors obtain lower indexes of abnormalities 4,9,13,37,43,53. Only Hausmanowa-Petru-
sewicz & Jedrzejowska 35 obtained a higher abnormality rate (98 5 % ) . Comparing 
our MB results with those reported, there w a s also a variation, where some obtained 
lower indexes 4,13,35 and others higher one 37,43, where Micagl io & c o l . 4 3 obtained 
98 .6%, but only studied primary myopathies, without including denervation cases. 

The presence of inconsistencies varies according to the studies. Hausmanowa-
Petrusewicz & Jedrzejowska 35 felt the lack of contribution of E M G for the diagnosis 
of myopathies in 2 . 2 % and 1.1% in the cases of neurogenic origin; Schwartz & col.53 
refered 18.7% E M G not compatible or disagreed with the clinical diagnosis; Buchthal 
& Kamieniecka !3 felt lack of contribution in 2 .65% of myopathies and 1.65% in the 
neurogenic disorders. For MB, Hausmanowa-Petrusewicz & Jedrzejowska feel lack of 
contribution in 10% of primary myopathies and 15.4% in neurogenic disorders; 
Buchthal & Kamieniecka 35 felt lack of contribution in 3 .72% of myopathies and none 
for the biopsies of neurogenic origin. W e were able to obtain an adequate correlation 
between the E M G and M B in 8 0 % of the cases, studying only one muscle, similar 
to other published reports, w h o studied several muscles in the EMG and only one MB, 
such as Humphrey & Shy 37 with 8 5 % ; Schwartz & col.53 with 7 9 % and Black 
& col.4 with 9 0 % . Buchthal & Kamieniecka 13 found a concordance of 7 7 % in 
myopathies and 9 1 % in disorders of neurogenic involvement. This difference, compared 
with our results ( T a b l e 6 ) , possible is due to the methods of study, since these 
authors examined several muscles during the EMG, and eventually this exam was 
repeated l a t e r e . 

Since Steinertss and Batten & Gibb2 initial descriptions, the myotonic dystrophy 
was catalogued as a myopathy and classified among the muscular dystrophies. From 



1966 onwards, several authors, studying histological and histochemical aspects 2 6 - 2 7 , 
as well electrophysiological ones 41,48, suggested the existence of a denervation process, 
although study in the peripheral nerve failed to demonstrate structural a l te ra t ions 4 9 . 
T h e investigation of phosphorilation in frozen erythrocytes and using techniques of 
magnetic resonance in erythrocytes 51 of patients with myotonic dystrophy, showed 
abnormalities suggesting alterations in the membrane of the cells of the organism. 
Several publications showed evidences of histological, physiological and biochemical 
abnormalities in myotonic patients, such as the heart 31,57, gastrointestinal smooth 
musculature 4 o , respiratory system with hypoventilation 3, ocular system with invol
vement of the crystalline, ciliary body and r e t i na 3 6 , abnormal production of immune-
globulins 17, endocrine and metabolical disturbances 44,45,46, alterations of leucocyte 
membrane 54, baldness, cranial hyperostosis, mental retardation and abnormal beha
viour 59. This involvement could be at the stage of cell membranes, which would also 
be present in the muscle fibers, peripheral nerves and motor neurons, determining 
the muscle lesion, as well as in membranes of many different tissues 50. Based on the 
above works , w e think it is justified to take the myotonic dystrophy from the group 
of primary muscle disorders and also from the disorders which determine only muscular 
denervation. W e think it should be catalogued in a separate group (neuromyopath ies?) , 
taking under consideration the mixed involvement found in the histological and 
electromyographical evidences, as we demonstrate in table 6. 

Concluding, w e think that the electromyography and muscle biopsv, using the 
parameters previously described and when only one muscle is examined, present 
almost the same differentiation indexes between the process of neurogenic and 
myopathic origin, avoiding some times long and painfull E M G tests. There was 
an agreement in 8 0 % between the muscle biopsy and e lect romyography when only 
one muscle w a s studied, in relation to the nature of the diagnosis of the pathogenic 
process ( p < 0 . 0 1 ) . This data permits us to select patients to be submitted to only 
one of the procedures (usually the M B ) , because permits us to induce a pathogenic 
and frequently a nosological diagnosis (the E M G rarely is able to do this) . In the 
cases where only one of the procedures plus the clinical and laboratory findings 
unable us to reach a diagnosis, then both procedures are done and several muscles 
are examined in the EMG. 
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