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A cur ren t textbook in dermatology def ines 
epidermolysis bullosa as a he te rogeneous g r o u p 
of chronic , heredi ta ry , blistering disorders 
which r ange f r o m a mild inconvenience to a 
disabling illness with significant mortality.1 Clas-
sification of this g r o u p of mechanobul lous der-
matoses is difficult because of the clinical over-
lap of the various clinical types of epidermolysis 
bullosa, and the lack of adequa te clinical or 
laboratory criteria for their d i f fe rent ia t ion . T h e 
f indings by light microscopy are variable; conse-
quently, the various types of this disease are not 
easily discernible. 

With the aid of the electron microscope, more 
accurate diagnoses have resul ted. Since Pear-
son's2, 3 detailed classification of these mechan-
obullous dermatoses by electron microscopy, 
there have been relatively few repor t s which 
have conf i rmed the ul t ras t ructural f indings of 
epidermolysis bullosa. Because electron micros-
copy has not yet become readily available to 
everyone, published classifications based on 
these f indings d i f fe r significantly and remain 
controversial . 

We recently had the oppor tun i ty to treat and 
extensively study a pat ient who had presen t ing 
symptoms of the acquired type of epidermolysis 
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bullosa. Of all the clinical types of 
epidermolysis bullosa, only epider-
molysis bullosa acquisita (EBA) is 
nonhered i t a ry . Roenigk et al4 estab-
lished that the criteria for the diagno-
sis of EBA are as follows: the disease 
occurs primarily in adults who have 
had no history of a blistering disor-
de r nor a family history of a blister-
ing d isorder . T h e skin manifestat ions 
of the disease are characteristic and 
all o ther types of blistering diseases 
must be excluded. As is also f o u n d by 
many others , EBA may be found 
concomitantly with o ther systemic-
disorders , e .g. , enterocolitis, amyloi-
dosis, multiple myeloma, diabetes 
mellitus, and lymphoma. 

This paper presents ou r clinical 
and laboratory f indings and com-
pares them with the most recent ac-
counts of EBA. Along with light mi-
croscopy, direct immunof luores -
cence, and the clinical f indings, elec-
tron microscopy enables the clinician 
to make an accurate diagnosis of this 
disease. 

Case repor t 
A 56 -yea r -o ld b lack w o m a n w i th a g en -

era l i zed bu l l o u s d i s o r d e r , u n c o n t r o l l e d 

by topical a n d sy s temic cor t i cos te ro id s 

was e x a m i n e d at the C l e v e l a n d C l i n i c i n 

M a y 1976. I n D e c e m b e r 1974 the pat ient 

h a d first n o t e d p a r a n a s a l bl isters w h i c h 

s ub sequen t l y d i s s e m i n a t e d to the m u c o u s 

m e m b r a n e s , t r u n k , a n d ext remi t ie s . T h e 

bl isters hea led with a t r o p h i c s c a r r i n g a n d 

mi l ia f o r m a t i o n . T h e bu l lae were i n d u c e d 

by m i n o r t r a u m a , especia l ly i n the acral 

areas. T h e pat ient h a d a recent onse t o f 

d y s p h a g i a w i th h e m a t e m e s i s , pept ic u l ce r 

d i sease, a n d chemica l d iabetes p rec ip i -

tated by h i g h - d o s e co r t i co s te ro id s . O t h e r 

med i ca l i l lnesses i n c l u d e d a 20-year his-

to ry o f h y p e r t e n s i o n recent ly c on t r o l l ed 

with m e t h y l d o p a ( A l d o m e t ) ; a n d 18-year 

h i s tory o f a convu l s i ve d i s o r d e r con t ro l l ed 

by d i p h e n y l h y d a n t o i n (D i l an t i n ) unt i l 10 

yea r s a g o w h e n t h e r a p y was d i s c o n t i n u e d 

because o f a b l o o d dysc ras ia ; a 4 -year his-

tory o f a n g i n a pector i s ; a m y o c a r d i a l in-

farct ion in 1972; a n d two c e r e b r o v a s c u l a r 

i n f a r c t i on s in 1973. T h e pat ient is a l lerg ic 

to ca ine d r u g s , i od i de s , a n d poss ib ly d i -

p h e n y l h y d a n t o i n . F a m i l y m e m b e r s h a d 

h i s tor ies o f a the ro sc le ro s i s , c o r o n a r y a r -

tery d i sease, a n d d iabetes mel l i tus . 

O n the init ial phy s i ca l e x a m i n a t i o n the 

pat ient was obese a n d alert, bu t s p e e c h 

was s l ight ly s l u r r e d , the r i g h t h a n d g r a s p 

was weak , a n d the men ta l status was es-

sential ly w i th in n o r m a l l imits. T h e b l o o d 

p r e s s u r e was 180/120 m m H g a n d the 

pu l se rate was 80 a n d r e g u l a r . T h e r e 

were m a n y scattered, tense bu l lae c o n -

t a i n i n g s e r o s a n g u i n o u s f l u i d ove r the 

s h o u l d e r s , m i d a n d l owe r back , e lbows , 

heels a n d so les, k nee s , p a l m s a n d d o r s a 

o f the h a n d s , antecub i ta l fossae a n d the 

u p p e r an te r i o r chest wall a n d f o r e h e a d . 

W h e r e the bu l lae h a d hea l ed , mil ia a n d 

d i f f u s e a t r o p h i c s c a r r i n g with h y p e r p i g -

men ta t i on a n d h y p o p i g m e n t a t i o n were 

p re sen t (Figs. 1 and 2). F i n g e r s a n d toes 

s h o w e d severa l d ig i ts wi th d y s t r o p h i c a n d 

a t r o p h i c nai l c h a n g e s (Fig. 3). T h e pa -

tient was e d e n t u l o u s , a n d the l ips, 

t o n g u e , g i n g i v a , a n d bucca l m u c o s a were 

s t u d d e d with e r o s i o n s . N i k o l s k y ' s s i g n 

was p re sen t . T h e r e was n o ev i dence o f 

l y m p h a d e n o p a t h y . F u n d u s c o p y d e m o n -

strated g r a d e I to I I h y p e r t e n s i v e reti-

n o p a t h y . T h e r e were n o ca ro t id b ru i t s , 

but dec rea sed pulses we re p re sen t in the 

l ower ext remi t ie s . T h e vag i na l m u c o s a 

s h o w e d s o m e e r o s i on s . 

Fig . 1. E B A : lesions of t h e h a n d s show bu l l ae 
a n d a t r o p h i c s c a r r i n g . 
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F i g . 2 . F.BA: l e s ions o f t h e f e e t d e m o n s t r a t e 
a r e a s of h y p o p i g m e n t a t i o n a n d h y p e r p i g m e n -
t a t i o n . T h e s e c o n d a n d f o u r t h toes o f t h e r i g h t 
f o o t a n d t h e f i f t h t oe s o f b o t h f e e t s h o w 
a t r o p h i c nail c h a n g e s . D y s t r o p h i c nail c h a n g e s 
a r e s e e n o n t h e o t h e r t o e s . 

Laboratory f i n d i n g s 

T h e f o l l o w i n g l a b o r a t o r y tests in i t ia l ly 

h a d n o r m a l v a l ue s : wh i t e b l o o d c o u n t , 

e lect ro lytes , b l o o d u r e a n i t r o g e n ( B U N ) , 

c r e a t i n i ne , s e r u m g l u t a m i c oxaloacetic-

t r a n s a m i n a s e ( S C O T ) , s e r u m g l u t a m i c 

p y r u v i c t r a n s a m i n a s e ( S G P T ) , s e r u m lac-

tic d e h y d r o g e n a s e ( L D H ) , s e r u m h y d r o x -

y b u t y r i c d e h y d r o g e n a s e ( H B D ) , creat i -

n i n e p h o s p h o k i n a s e ( C P K ) , a l k a l i n e 

p h o s p h a t a s e , b i l i r u b i n , s e r u m a m y l a s e , 

s e r u m l ipase, u r i c a c i d , c h o l e s t e r o l , i n o r -

g a n i c p h o s p h o r u s , c a l c i u m , p r o t h r o m b i n 

t ime , part ia l t h r o m b o p l a s t i n t i m e , p late-

lets, s e r u m i r o n , total i r o n b i n d i n g c apac -

ity, total e o s i n o p h i l c o u n t , g l u c o s e - 6 -

p h o s p h a t e d e h y d r o g e n a s e ( G - 6 - P D ) , u r -

ine p o r p h y r i n s , a n d p o r p h y r i n p r e c u r -

s o r s ( p o r p h o b i l i n o g e n a n d de l t a a m i n o l e -

v u l i n i c ac id ) , e r y t h r o p o i e t i c p r o t o p o r -

p h y r i n s , L K cell p r e p a r a t i o n s , r a p i d 

p l a s m a r e a g i n ( R P R ) , i n d i r e c t i m m u n o -

f l u o r e s c e n c e s t a i n i n g f o r i n t r a ce l l u l a r 

a n d b a s e m e n t m e m b r a n e a n d s m o o t h 

m u s c l e a n d an t i pa r i e t a l cell a n t i b o d i e s , 

a n t i n u c l e a r fac tor , s e r u m p r o t e i n a n d u r -

i ne p r o t e i n e l e c t r o p h o r e s i s , a n d f ree 

t h y r o x i n i n d e x . 

T h e f o l l o w i n g l a b o r a t o r y tests in it ia l ly 

h a d a b n o r m a l v a l ue s : T h e h e m o g l o b i n 

c o n c e n t r a t i o n a v e r a g e d 10.5 g/cll w i th 

n o r m a l cell m o r p h o l o g y b o t h p e r i p h -

era l l y a n d o f a b o n e m a r r o w a s p i r a t i o n . 

T h e b l o o d g l u c o s e w a s c o n t r o l l e d w i th 

diet a l o n e e v e n d u r i n g a c o u r s e o f h i g h 

d o s e s o f p r e d n i s o n e . R o e n t g e n o g r a m s o f 

the ches t , u r i n a r y tract, g a l l b l a d d e r , 

sma l l b o w e l , a n d facial s i n u s e s w e r e n o r -

ma l . T h e b a r i u m s w a l l o w w i t h c i ne e s o -

p h a g o g r a m r e v e a l e d n a r r o w i n g o f the 

u p p e r e s o p h a g u s at the level of the c r i c o -

p h a r y n g e a l m u s c l e . F . n d o s c o p y c o n -

firmed the s t r i c tu res s e e n o n the c i ne e s o -

p h a g o g r a m . A n e c h o g r a m o f the p a n -

c reas r e v e a l e d a p r o m i n e n c e o f the h e a d 

o f the p a n c r e a s , bu t the C A T s c a n o f 

the a b d o m e n was w i t h i n n o r m a l l imi t s . 

T h e e l e c t r o e n c e p h a l o g r a m d e m o n s t r a t e d 

m o d e r a t e left t e m p o r a l d y s r h y t h m i a in 

the w a k i n g r e c o r d , bu t the E M I s c a n w a s 

w i t h i n n o r m a l l imi t s . T h e d i r ec t i m m u -

n o f l u o r e s c e n c e o f s k i n b i o p s y s h o w e d l in -

ear d e p o s i t i o n o f I g G , I g M , C 3 , a n d fi-

b r i n o g e n at the d e r m a l e p i d e r m a l j unc -

t ion o n t h r ee o c c a s i o n s . 

Light mic roscopy 

A b i o p s y s p e c i m e n w a s t a k e n f r o m i n -

v o l v e d s k i n . H e m a t o x y l i n - e o s i n s t a i n i n g 

d e m o n s t r a t e d a m o d e r a t e s u b e p i d e r m a l 

s e p a r a t i o n w i th m i l d n e c r o s i s o f the o v e r -

l y i n g ke r a t i nocy te s . A bu l l a c o n t a i n e d fi-

b r i n - l i k e s t r a n d s , a m o r p h o u s e o s i n o p h i l i c 

ma te r i a l , a n d a few e r y t h r o c y t e s . T h e 

ba se o f t he bu l l a r e t a i n e d s o m e d e r m a l 

pap i l l a e w h i c h a p p e a r e d to h a v e m i l d h o -

m o g e n i z a t i o n o f c o l l a g e n a n d a m i l d l y m -

p h o h i s t i o c y t i c p e r i v a s c u l a r in f i l t ra te . I n 

g e n e r a l , the bu l l a was n o n i n f l a m m a t o r y . 

P e r i o d i c a c i d S h i f f s t a i n i n g d i d n o t d e m -

on s t r a te the basal l a m i n a e i t h e r o n the 

F i g . 3 . F.BA: l e f t f o o t s h o w s a t r o p h i c a n d 
d y s t r o p h i c nail c h a n g e s , i n c l u d i n g a t r o p h i c 
s c a r r i n g with milia f o r m a t i o n . 
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r o o f o r the f l oo r o f the bu l la , b u t r a t he r 

s ta ined the f i b r o u s s t r and s w i th i n the 

bu l la itself. T h e V e r h o e f f - V a n G i e s o n 

sta in f o r elastic t issue d e m o n s t r a t e d the 

ab sence of elastic t i ssue w i th i n the d e r m a l 

pap i l l ae u n d e r l y i n g the bu l la . T h e to lu i -

d i n e b l ue sta in fo r ac id m u c o p o l y s a c c h a -

r ides a n d the crystal violet s ta in fo r a m y -

lo id d e p o s i t i o n were negat i ve . 

A s k i n b i o p s y s p e c i m e n t a ken f r o m 

p r e v i o u s l y i n v o l v e d s k i n d e m o n s t r a t e d 

e p i d e r m a l a t r o p h y , d e r m a l f ib ros i s , a n d 

mi l i a f o r m a t i o n . 

Electron microscopy 

S p e c i m e n s were t aken f o r e lect ron m i -

c r o s c o p y f r o m i n v o l v e d a n d u n i n v o l v e d 

s k i n . T h e i n v o l v e d s k i n s h o w e d s ubep i -

d e r m a l s e p a r a t i o n with intact basal l am-

ina , e v i dence of d u p l i c a t i n g basa l l am ina , 

ab sence o f a n c h o r i n g f ibr i l s a n d pap i l l a ry 

d e r m a l f ibr i l lar mater ia l (Figs. 4 and 5). 

A d j a c e n t to the basal l a m i n a w i t h i n the 

d e r m i s , e lect ron d e n s e g r a n u l a r mater ia l 

was o b s e r v e d (Fig. 6). T h e actual bu l la 

was m o d e r a t e l y l a rge a n d d i s p l a y e d b u n -

d l e s o f f i b r i n o u t l i n i n g t h e r o o f a n d t h e 
b a s e o f t h e b u l l a a s we l l a s b u n d l e s o f 
f i b r i n s c a t t e r e d t h r o u g h o u t t h e c e n t r a l 
p o r t i o n o f t h e b u l l a (Fig. 7). 

S p e c i m e n s t a k e n f r o m u n i n v o l v e d s k i n 
a l s o d e m o n s t r a t e d f o c a l , m i n u t e , s u b e p i -
d e r m a l s e p a r a t i o n , i n t a c t b a s a l l a m i n a , 
e v i d e n c e o f d u p l i c a t i n g b a s a l l a m i n a , a n 
o c c a s i o n a l a n c h o r i n g f i b r i l , a n d e l e c t r o n -
d e n s e g r a n u l a r m a t e r i a l b e l o w t h e b a s a l 
l a m i n a (Figs. 8 and 9). F i b r i n - l i k e m a t e r i a l 
w a s a b s e n t f r o m t h e u n i n v o l v e d s k i n . 

Discussion 

Recently Pearson3 has stated that 
the term epidermolysis should not be 
used to ident ify this g r o u p of derma-
toses because it is not appropr ia t e his-
tologically; lysis of the epidermis oc-
curs in only a few of the entities 
(Table, Fig. 10). T h e designation 
"mechanobul lous dermatoses" most 
closely depicts the reason why these 
dermatoses are g r o u p e d together . 

As can be seen in the Table, the 

Fig . 4. E lec t ron m i c r o g r a p h of EBA: involved skin; s u b e p i d e r m a l bul la (B) with intact basal l a m i n a 
(BL) ( o s m i u m t e t r o x i d e , X9720). 
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F i g . 5 . E l e c t r o n m i c r o g r a p h of E B A : i n v o l v e d sk in ; s u b e p i d e r m a l s e p a r a t i o n is o u t l i n e d by f i b r i n 
f ibr i l s (FF); d e r m a l e d e m a is p r o m i n e n t ; t h e basa l l a m i n a is i n t a c t a n d d e m o n s t r a t e s d u p l i c a t i o n ; 
a n c h o r i n g f ibr i l s a n d p a p i l l a r y d e r m a l f ib r i l l a r m a t e r i a l a r e a b s e n t ( o s m i u m t e t r o x i d e , X9720) . 

F i g . 6 . E l e c t r o n m i c r o g r a p h of F^BA: i n v o l v e d sk in ; d e r m a l - e p i d e r m a l j u n c t i o n with a n in t ac t basal 
l a m i n a (BL) with d u p l i c a t i o n ; e l e c t r o n d e n s e g r a n u l a r m a t e r i a l ( E D G M ) is o b s e r v e d a d j a c e n t to t h e 
(BL) wi th in t h e s u b e p i d e r m a l s e p a r a t i o n ( o s m i u m t e t r o x i d e , x 2 9 , 7 0 0 ) . 
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Fig . 7. E l ec t ron m i c r o g r a p h of E B A : tnvolved sk in ; d e r m a l bul la with fibrin f ibr i ls (FF) ( o s m . u m 

t e t r o x i d e , X 18,900). 

F i g . 8. E l ec t ron m y o g r a p h of E B A : u m n v o l v e d skin; in tac t basal lamina wi th e l e c t r o n d e n s e 
g r a n u l a r m a t e r i a l ( E D G M ) a n d s p a r s e a n c h o r i n g f ibri ls (AF) ( o s m . u m t e t r o x . d e , X29.700). 

EDGM 
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F i g . 9 . E l e c t r o n m i c r o g r a p h of F.BA: u n i n v o l v e d sk in ; f oca l , m i n u t e , s u b e p i d e r m a l s e p a r a t i o n (B) 
with a n in tac t basa l l a m i n a , s p a r s e to a b s e n t a n c h o r i n g f ib r i l s , a n d d e r m a l e d e m a . 

T a b l e . M a j o r f o r m s of t h e m e c h a n o b u l l o u s d i s ea se ( e p i d e r m o l y s i s bu l losa ) 

Site of bulla formation* Suggested name Older designation 

N o n s c a r r i n g 
E p i d e r m o l y s i s b u l l o s a s im-

p l e x (EBS) 

W e b e r - C o c k a y n e d i s ea se 

E p i d e r m o l y s i s bu l lo sa h e r e -
d i t a r i a letalis ( H e r l i t z 
d i sease ) 

S c a r r i n g 
E p i d e r m o l y s i s b u l l o s a dys-

t r o p h i a ( E B D ) 
D o m i n a n t t y p e ( E B D - D ) 

Recess ive t y p e ( E B D - R ) 

" A c q u i r e d " t y p e [E. bu l -
losa acqu i s i t a (F.BA)] 

* S e e Fig. 10. 

I n t r a e p i d e r m a l d e g e n e r a t i o n 
a n d cytolysis o f t h e basa l k e r a -
t inocy tes 

S u p r a b a s a l a r cytolysis 

B e t w e e n t h e basa l l a m i n a a n d t h e 
p l a s m a m e m b r a n e o f t h e ep i -
d e r m a l basa l cells 

I n t h e u p p e r d e r m i s be low t h e 
basal l a m i n a 

In t h e u p p e r d e r m i s be low t h e 
basa l l a m i n a 

I n t h e u p p e r d e r m i s be low t h e 
basa l l a m i n a 

E p i d e r m o l y s i s bu l lo sa s i m p l e x 
(F.BS) 

R e c u r r e n t b u l l o u s e r u p t i o n o f 
t h e h a n d s a n d f e e t 
( R B E H F ) 

J u n c t i o n a l b u l l o u s e p i d e r m a -
tosis ( JBE) 

D e r m o l y t i c b u l l o u s d e r m a -
toses ( D B D ) 

D o m i n a n t t y p e ( D B D - D ) 

Recess ive t y p e ( D B D - R ) 

" A c q u i r e d " t y p e ( D B D - A ) 

mechanobul lous diseases can be sepa-
rated into scarr ing and nonscarr ing 
dermatoses . Of the nonscar r ing bul-
lous dermatoses , some are ep idermo-

lytic and others are not . Of ihe scar-
r ing bullous dermatoses , the more 
common ones are only dermolytic. 

According to Roenigk et al,4 our 
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Fig . 10. Sites of bu l lae f o r m a t i o n in t h e m e c h a n o b u l l o u s d e r m a t o s e s ; (1) e p i d e r m o l y s i s bul losa 
s i m p l e x ; (2) r e c u r r e n t b u l l o u s e r u p t i o n of t h e h a n d s a n d f e e t ( W e b e r - C o c k a y n e disease) ; (3) 
j u n c t i o n a l bu l lous e p i d e r m a t o s i s (Her l i t z d isease) ; (4) d o m i n a n t t y p e of d e r m o l y t i c bu l lous d e r m a t o -
sis (DBD-D) ; (5) recessive t ype of d e r m o l y t i c b u l l o u s d e r m a t o s e s (DBD -R); (6) a c q u i r e d t ype of 
d e r m o l y t i c bu l lous d e r m a t o s i s (DBD-A) (Table). 

case adequately meets the criteria f o r 
the diagnosis of EBA or the acquired 
type of the dermolytic bullous der-
matoses (DBD-A). T h e lesions a re 
characteristic fo r DBD-A, namely 
bullae healing with a t rophic scarring 
and milia secondary to minor t r auma 
and nail dys t rophy. T h e onset oc-
cu r red du r ing the patient 's adul t life. 
Nei ther she nor he r family had a his-
tory of skin diseases. All o ther possi-
ble bullous dermatoses are excluded 
in this pat ient by the above clinical 
and laboratory results. O u r f indings 
concur with the f indings of Woerde-
man , 5 Gibbs and Minus,6 and Metz 
et a l ,7 '8 who earlier described essen-
tially that which is demons t ra t ed he re 
with the immunof luorescence studies 
and both light and electron micros-
copy. 

T h e skin biopsy for light micros-
copy represents a subepidermal bul-
lous d isorder compatible with EBA, 

epidermolysis bullosa dystrophica, 
bullous pemphigo id , e ry thema multi-
f o r m e , or po rphyr i a . T h e demon-
stration on direct immunof luores -
cence of IgG, IgM, C3 , and fibrino-
gen at the basement m e m b r a n e zone 
and negauve indirect immunof luo-
rescence suppor t s a diagnosis of 
EBA, lupus ery thematosus , or por-
phyria cutanea t a rda . T h e electron 
microscopic f indings of (1) a dermal-
epidermal separat ion within the pap-
illary dermis with an intact basal lam-
ina, (2) the presence of electron 
dense g ranu la r material adjacent to 
the basal lamina, (3) the loss of an-
chor ing fibrils, and (4) the absence of 
papillary de rmal fibrillar material 
certainly a re consistent with the 
previously r e p o r t e d f indings for 
EBA.5-12 

T h e demons t ra t ion with direct im-
munof luorescen t microscopy of im-
munoglobul ins at the basement 
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membrane zone and the demonstra-
tion by electron microscopy of elec-
t ron dense granular material within 
the same area is suggestive that this 
granular material may represent im-
m u n e complexes. This hypothesis 
merits fu r the r documentat ion. 8 

T h e presence of dermal fibrin and 
fibrin-like material which appears in 
the dermis and within the dermal 
bulla is unexplained at this time. 

T h e clinical and laboratory presen-
tations including the findings by 
light, direct immunof luorescent , and 
electron microscopy suppor ts the di-
agnosis of EBA in this patient. Only 
with the use of electron microscopy 
could we finally exclude bullous 
pemphigoid and accurately diagnose 
EBA. 
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