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ABSTRACT 

A P3tionwide s~·ey of Epidermolysis Bullosa in South Africa 

has been undertaken. Eighty-two affected persons in forty 

families have been investigated. and the resultant findings are 

analysed and presented in this thesis. Current concepts of 

genotypic and phenot~~ic heterogeneity have been supported, 

-w·hile the invariability of clinical manifestations of EB in 

a.."1y particular kindred are confirmed. 

Electron microscopic examination of the skin ,._.as performed 

with appropriate olinicopa-tholo.gical correlation. The 

ultrastructural changes in each subtype were consistent with 

those of other reported series. A new specific biopsy 

technique for the removal of optimal skin samples in EB has 

been developed. 

A collagenase assay was established but this did not add any 

significant information to the investigation.. E..-...::tensive 

linkage studies using histocompatibility antigens, red cell 

groups and enzymes as ;.;ell as a molecular restriction 

fragment le~crth polymorphism ( L 7) did not demonstrate positive 

linkage in any subtype of EB. 
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The management of EB remains problematic. Hm.;ever exlJerience 

in this study suggests that the dilatation of strictures 

consequent upon oesophageal blistering in autosomal recessi·.re 

EB ~~trophica is more successful and less hazardous th~~ 

previously believed. 

The skin lesions of EB had been mistakenly interpreted as 

child abuse in 3 children. The social implications of this 

chronic debilitating disorder are profound and special 

attention ~.;as paid to these aspects of EB. 

Currently b..;enty-six of subtypes of EB have been delineated. 

A new unique South African subtype designated FJB Dystrophica 

Generalisata Grav·is is an autonomous entity, distinct from arty 

subt~~ hitherto reported.· 

A classification of EB has been established in order to 

clarify the major and minor subdivisions of EB. In addition 

to a formal classification, a system of flo..- charts in the 

form of an algorithm has been devised to simplify the accurate 

diagnosis of any subtype of EB. 
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1.1 INTRODUCTION TO EPIDE&~OLYSIS BULLOSA 

1 • 2 AIMS AND OB.JECTIVES OF TIIIS S'Il..:TIY 

1. 3 THESIS LAYOUT Pl..AJ"' 



1.1 INTRODUCI'ION TO EPIDERMJLYSIS BULI..CSA 

Epidermolysis Bullosa (EBl is a group of genetically 

determined disorders characterised by blistering of the skin 

and mucous membranes. These blisters may arise spontaneously 

or as a result of minor frictional trauma and this propensity 

has led to the use of the descriptive term "mecha."lobullous 

diseases" for these genodermatoses. 

The different subtypes comprising EB are genetically distinct 

entities with specific clinical, histopathological and 

biochemical features. McKusick (1983) listed 15 different 

forms of EB in the 6th Edition of the catalogue of genetic 

disorders, Mendelian Inheritance in Man. By 1986, 26 subtypes 

had been delineated; these ~..;ill be further outlined in the 

relevant chapters of this thesis. 

Three major groups of EB are identified clinically according 

to the presence or absence of scarring and nail ~·strophy. 

These are the simplex (non-scarring) , atrophic (non-scarring 

with skin atrophy) and dystrophic (scarring) forms. These 

types are further categorised into minor subgroups according 

to the mode of inheritance and additional clinical 

concomitants, as well as the ultrastructural and biochemical 

features of the skin. 
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There is considerable variation in the clinical manifestations 

in the different subt-,ypes of EB, which range in severity from 

the mild non-scarring through a spectrum of physically 

debilitating disorders to the lethal type. Involvement of the 

mucous membranes may lead to severe, even life-threatening 

complications. 

Despite 100 years of investigation into EB, the basic defect 

has not been elucidated. However, the clinical, genetic and 

ultrastructural abnormalities have been determined and methods 

of prenatal diagnosis can now be employed in certain subtypes. 

EB is a clinically significant genodermatosis and the 

continued investigation of all aspects of this disorder are 

important to the clinician, geneticist, basic scientist, and 

most notably, the affected individuals. 
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1.3 TIIESIS LAYOUT PLAN 

This thesis comprises a nationwide study of 82 persons from 40 

families with EB. The clinical, genetic, histopathological 

and epidemiological aspects genodermatosis have been 

investigated and are presented in the appropriate sections. A 

detailed review of world literature will be discussed with 

relevance to this stuclJ·, 

The thesis consists of 15 chapters, divided into seven sections, 

covering the facets of EB which have been studied. The 

clinical findings in each kindred are presented according to 

subt~~e in Section III, Chapter 4. Patient data will be 

preceded by a short resume of the form of EB discussed. Each 

report consists of a kindred description and pedigree, 

followed by illustrative clinical details of one family member 

with the characteristic phenotype. Data concerning other 

affected persons of the family will only be further elucidated 

where there is specific relevance to the discussion. 

The results documented in Section III are analysed in Section 

IV, Chapters 6 to 10. Each of these chapters will begin with 

a review of literatlrre pertinent to the subject, and the 

results of this study will then be discussed in relation to 

conventional concepts. 
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For the sake of clarity and ease of reading, certain 

information regarding presentation and layout will be repeated 

in the appropriate chapters. Similarly, where this is 

relevant cross-reference from chapter to chapter will be 

provided. 
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1.2 AIMS AND OBJECI'IVES OF THIS STUDY 

The occurance of EB in South Africa has not been well 

documented and the only prior report concerned the condition 

in African blacks in the Transvaal (Menter and Patz 1971). 

These authors stated that they had not encountered EB in the 

other ethnic groups of South Africa. 

In view of the paucity of information relating to EB in this 

country, a nationwide investigation was conducted in order to 

document the disorder in South Africa. This study comprised 

investigation of the following facets of Epidermolysis 

Bullosa: 

Clinical manifestations 
Epidemiology 
Genetics 
Histopathology 
Biochemistry 
M.anagement 
Social implications 
The delineation of a unique South African subtype of EB 

In addition new proposals for the simplification of the 

classification of these genodermatoses will be suggested. 
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CHAPl'ER 2. HISTORICAL BACKGROUND 

1. DEVELOFMENT OF THE NOMENCLATURE 

2.1.1 Modern concepts 

2. THE BASIC DEFECT 

2.2.1 Historical vie"h""s 

2.2.2 Biochemical defects 

2.2.3 Ultrastructural defects 

3. MANAGEMENT 

4. EPIDERM)LYSIS BULLOSA ACQUISITA 
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2.1 DEVELOR-!ENT OF THE NOMENCLATURE 

1Erblichen Pemphigus 1 was the term employed in 1870 by von 

Hebra, who described a non-scarring, traumatically-induced 

blistering disease in a male patient wno had been affected 

since early childhood. Three successive generations of the 

family had similar skin involvement. Twelve years later 

Goldscheider (1882) reported eight cases of tHereditare 

Neigung zur Blasenbilding' in four generations of a family, 

which he believed to be a previously undescribed condition. 

Similar reports were made by Valentin (1885) Hho coined the 

name 'Hereditare Dermatitis Bullosa'. 

Koebner (1886) introduced the designation 1Epidermolysis 

Bullosa Hereditaria' which has become the universally accepted 

rilime for this blistering genodermatosis. 

Fox ( 1879) described the earliest dystrophic t;ype of this 

disorder when he reported two siblings whose bullous lesions 

resulted in scarring and milia in association w~th nail 

dystrophy. 

Fatal epidermolysis bullosa was first documented by Boeck 

(1878) -a non-syphilitic, non-infectious blistering disease, 

rapidly fatal, which he named 1Pemphigus neonatorum'. 
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Confusion regarding nomenclature ••ith this heterogeneous group 

of conditions arose in 1?93 when Herzfeld stated that Kobner 1 s 

nomenclature should be used only to describe the disorder •,;hen 

, localised to the extremities. By the turn of the century, 

however, Koebner's Epidermolysis Bullosa Hereditaria (EBH) w-as 

accepted as the descriptive name for all the clinical 

manifestations of this condition. 

TI1e importance of distinction between the scarring and non­

scarring forms of EBH w-as recognised at an early stage. 

Hallopeau ( 1898) differentiated between 1f01'm bulleuse 

simple' and 1 form bulleuse et ])ystrophique'. At that time 

the distinction was not clear and it was not until 1921 that 

Siemens interpreted EBH in terms of Mendelian inheritance. He 

demonstrated an association between autosomal dominant 

inheritance and intra-epidermal blistering without scarring, 

and autosomal recessive inheritance with subepidermal 

blistering and scarring or nail dystrophies. This concept led 

to the introduction of the classification of these two types, 

on clinical and genetic grounds, as EB Simplex and EB 

Dystrophica. Siemens (1936) made the observation that EBS 

and EBD do not appear to occur in the same family. 
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Hoffman ( 1926) not&i a form of d._ystrophic EB manifesting in 

an autosomal dominant pat·tern in a number of families. This 

concept w"3.5 supported by Cockayne ( 1983) who studied 43 

·families with dominantly inherited EB Dystrophica. He 

recorded that their manifestations were of moderate severity, 

r?~ing somewhere between the dominant simplex and recessive 

dystrophic forms. 

In 1928 a new type of EB was described by two independent 

workers, Pasini and Maschkilleison. '!'his was a dystrophic form 

manifesting with albopapuloid lesions independent of the 
\ 

bullae. This variety ~-m.s labelled as EBD Albopa.puloidea 

and is now listed as an accepted subtype of the condition. 

Boeck's fatal tpemphigus neonatorum' had meanwhile been 

reported again in the 1920's. Mautner (1922) and Kuse (1929) 

both named this condition 1Pemphigus hereditarius', while 

Jenny (1927) described his patients as having a 1 letal 

verlaufende form' of EBH. Muller (1927, 1929) named this 

disorder EB Congenita. In 1933 Cockayne together with 

Siemens, agreed that this entity w~s a separate form of EB, 

but confusion persisted until 1935 when Herlitz introduced the 

term EB letalis. He differentiated this from EBD on grounds 

of lethal prognosis and healing of blisters without scarring. 

Herlitz also confirmed the autosomal recessive mode of 

inheritance from his study of eight cases in three families. 



Even at this stage of the evolution of concepts concerning EB, 

heterogeneity was Fell recognised. In addition to the 

differentiation bet;.;een scarring and non-scarring t)''J:leS, it 

w~s clear that further subt}~s existed within these major 

divisions. 

Readett ( 1961) described a family with an autosomal dominant 

pattern of transmission of EBS in whom the lesions were 

localised to the hands and feet. This condition acquired the 

descriptive designation of Weber-cockayne-type EB. Davison in 

1965 stated that this description applied only when the 

lesions of EB were confined to the feet. 

Dm.;ling and tvleara ( 1954) described a non-scarring 

epidermolysis which presented in infancy and ameliorated by 

the seventh year of age. The phenotype stronglyresembled 

dermatitis herpetiformis Duhring. This autosomal dominant 

form is now classified amongst the AD non-scarring variety as 

EBS Herpetiformis Dowling Meara. 
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2 .1.1 i'1odern concepts 

Bart and co-Forkers (1960) described yet another neF 

variant of EB, in which bullous lesions were associated with 

congenital absence of the skin. The pattern of inheritance ~.;as 

autosomal dominant. This condition has been labelled as Bart 

syndrome, or as EB Dystrophica Dominans (Bart). 

Gedde Dahl (1971) presented his thesis based upon a study of 

EBH in Norway, in which he described three previously 

unrecorded t~~s of EB: 

EBS, Ogna type, which has been found only in one large 

Scandinavian family. This disorder differs from the other 

simplex forms by virtue of the distinctive association of 

skin bruising with the bulla formation. 

EBD inversa, in which blistering and resultant dystrophy 

occur on the trunk, neck, thighs and legs without affecting 

the feet, hands, elbows or lmees, as in the other 

dystrophic forms of EB. 

EB Progressiva or EBD Neurotrophica, which had onset of 

bullae in late childhood, in association with a cong:enital 

and slm.;ly progressive percepti -...-e deafness. Subsequentl~,-, 

a family in the same population -w--as noted to have the skin 
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changes but no hearing problems. Gedde Dahl suggested that 

these two s;vndromic features might be the consequence of 

gene defec·ts at closely linl\:ed but separate loci. 

Yet another form of EB w-as delineated in 1975 when Garcia and 

Perez described pretibial EB in two kindreds, a subtype Hh:i,ch 

had been diagnosed- earlier by I\uske ( 1946) and Portugal and 

Jacintha (1956). 

Hashimoto (1976) reported an individual with EB Atrophicans 

Hho had survived into adulthood. Previously all persons with 

this subtype had died in infancy. This type, which he named 

EB Jtmc-l~ionalis, Disentis type, is possibly allelic with EB 

Letalis. 

Fischer and Ged.de Dahl ( 1979) reported a large fa1nily with 

autosomal dominant EBS in which ten fa'llily members with non­

scarring EB presented with mottled changes of hyper- and hypo­

pigmentation. 

Hintner and Wolff (1982) studied eight patients with a third 

form of junctional EB, generalised atrophic benign EB. This 

is an autosomal recessive variety in which blisters heal 

without scarring but may result in skin atrophy. t:nlike the 

infantile EB Letalis, the prognosis is good in this disorder. 
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The syndromic association of Epidermolysis Bullosa Letalis a.."'1d 

pyloric atresia, reported by Bull (1980) w~ first recognised 

as a distinct entity by Korber ( 1977) .'Honig ( 1983) described 

an infant with EB letalis in whom pyloric obstruction occurred 

at the age of one month. 

Niemi (1983} described yet another histological subtype of EBS 

in two patients. As yet the pattern of inheritance of this 

form is unlrno'~-<n. 

Subtypes of EB which have been delineated more recently times 

will be discussed in Chapter 12, under the heading 

'Classification'. 

15 



2.2 

2.2.1 

THE BASIC DEFEcr 

Historical views 

A wide variety of theories have been put forw~rd in an attempt 

to ex~lain the basic defect in EB. Initially, at the turn of 

the century, it was suggested that a toxin within the body had 

the effect of diminishing the resistance of the skin. Various 

postulates of abnormalities of the nervous system and/or 

vasculature were made but could not be substantiated. An 

abnormality in elastin was long believed to be the underlying 

fault. 

Engman and Mook (1906) suggested that the basic defect was an 

absence or underdevelopment of elastic fibres in the skin. 

This view was supported into the 1950's (Leoni, Dorn), but it 

is now widely accepted that there are no abnormalities in 

elastin in EB. Pearson (1962), studying the autosomal 

recessive t-;y-pe of EBD, (RDEB), advanced the hypothesis that 

there might be a collagen abnormality., or that the problem w~ 

caused by activity of a collagenase-like substance. Gedde 

Dahl (1966) studied haemostasis in EB following a claim by Tio 

(1963) that there might be abnormalities of the coagulation 

mechanism. However, he found no significant deviation from 

normal. 
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2.2.2 Biochemical defects 

Despite extensive investigation, Fischer and Lodin (1966) 

could not demoPstrate any specific biochemical or 

haematological abnormalities in EB. Rochman (1979) found 

raised serum plasma Carcinoembryonic antigen (CEA) in patients 

with RDEB. In the same year Bauer noted raised 

glycosaminoglyca.'1. accumulation in fibroblast cultures from 

patients with RDEB. 

From the work of Bauer (1972, 1978), Eisen (1969, 1971), 

Stricklin (1978) and others, Pearson's earlier suggestion that 

a collagenase-like substance might be involved in the 

pathogenesis has been borne out and it is now well 

recognised that the rate of collagenase synthesis is increased 

in RDEB. 

Savolainein (1981) described a deficiency of galactosyl 

hydroxylysyl glucosyl transferase, an enzyme which is involved 

in collagen synthesis, in a family with dominant EB Simplex. 

The biochemistry of this genodermatosis is constantly under 

study in many centres but so far the basic defect has not been 

identified. 
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2.2.3 Ultrastructu!'al defects 

The clinical presentation of EB is complex and variable and it 

ha~ long been accepted that histopathological description of 

EB and its subtypes is necessary for delineation ru1d 

classification. It ~-as recognised early that conventional 

light microscopy was inadequate for the differentiation of the 

various forms of EB, notably the junctional and dystrophic 

types. Since the advent of electron microscopy meaningful 

contributions have been made to histopatholog-y, and Pearson 

(1961) commented that electron microscopy revealed distinctive 

pathological features in each form of the condition. At this 

time it was widely accepted that the level of cleavage with 

relation to the derma-epidermal junction and result~t level 

of blister forma·tion was the major diagnostic determina'lt in 

the various types of EB. 

Pearson, in conjunction wi·th Spargo ( 1961), recognised 

disintegration of the basal and suprabasilar cells. They 

attributed this feature to the release of a necrotising agent 

in the dermis and epidermis as a result of trauma,· as well as 

an inherent weakness of cell structure. 

Roberts and his co-workers (1966) suggested that the defect in 

the lethal recessive form w~ vesicular degeneration of the 

basal cells of the epidermis, which led to cleavage at the 

derma-epidermal junction. 
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Arwell, Bergenhol tz and Thilander ( 1968) added to the 

information concerning EB Letalis, where the level of cleavage 

is in the lamina lucida. They noted an structural abnormality 

in the hemidesmosomes, which ~as confirmed by Hashimoto 

(1976). In the benign junctional form of EB this lack of 

hemidesmosomes was also thought, to play a part, although 

Tidman and Ead.y (1984) maintain that normal hemidesmosomes may 

be present in the regions of decreased derma-epidermal 

adhesion. 

Anton Lamprecht and Schn}uer (1973) demonstrated that 

anchoring fibrils were missing in the j~~ctional area beneath 

the basal lamina in dominant dystrophic EB, where other 

junctional structures were normal. The blistering in this 

type is subepidermal. 

Briggaman and wbeeler (1975) observed abnormalities of the 

anchoring fibrils in RDEB. Hashimoto, Anton Lamprecht and 

Gedde Dahl in the same year reported that these anchoring 

fibrils did, however, differ in the autosomal dominant and 

autosomal recessive types. T'ne present situation is confused 

as Tidman and Eady (1985) in a more recent study could not 

distinguish between these genetic entities by examination of 

~~choring fibrils. 
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In contrast to the other forms of the disorder, the basal 

layer with the basal cells remains relatively intact in EB 

Simplex apart from subnuclear splits. The dermo-epiderrr.al 

junction is well developed with numerous hemidesmosomes, 

anchoring fibres and normal basal lamina. 

The histopathological changes in the variants of EB will be 

described in detail in Chapter 10. 
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2.3 MANAGEMENT 

The management of EB is difficult. i"lany and varied approaches 

have 1:-..een attempted 1 but none have proved to be completely 

effective. 

Oral and topical antibiotics and steroids, as well as Vitamin 

E have been used wi t,h varying degrees of efficacy. Plastic 

surgical repair has been attempted where lesions have impaired 

the patient's functional ability. 

Human grow~h hormone replacement has failed to produce any bene­

ficial effect in the management of RDEB. Most recently, 

pharmacological doses of phen~~oin) an anti-epileptic agent, 

have been shown to inhibit collagenase acti ·,.ri ty and there have 

been reports of improvement in the skin lesions of infant,s 

with both RDEB a~d EBA treated in this way. 

Current management will be further discussed in Section 6, 

Chapter 13. 
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2.4 EPIDERM)LYSIS BUILOSA ACQUISITA 

A review of EB v.;culd be incomplete >..ri thout mention of the 

acquired form of EB. This non genetic entity, Epidermolysis 

Bullosa Acquisita, is defined by strict diagnostic criteria 

(Roenigk, 1971):-

il Bullae over joints of hands, feet, elbows and knees 

secondary to minor trauma. 

ii) Atrophic scars, milia, nail dystrophies. 

iii) Adult onset. 

iv) Negative family history for EB. 

v) R~clusion of other bullous disease (lichen planus, 

erythema mul tiforme and bullous drug eruption l . 

~1ore recently additional criteria have been laid dor .. n by 

Woolley (1983) for the diagnosis of EB Acquisita. 

Relative Criteria 

Acral Distribution 
Skin Fragility 
Lack of inflammation 
If inflammatory, predominant neurophils 
Relative steroid resistance 
Associated systemic disease 

Specific Criteria 

Separation site of blister is below the l&~ina densa 

Circulating 1gG antibodies directed against a sub-lamina 
densa component of normal skin 

.Irrnmmoglobulin and complement deposits immediately belo..: the 
lamina densa 
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Milia formation 

Scar formation 

Lack of family history for bullous diseases 

Adult onset of disease. 

EB Acquisita Has first described by Fox (1897) and 

subsequently named by Kabli tz ( 1904) . Tne pathogenesis is not 

fully understood but associations have been noted with 

inflarr~tory bowel disease, especially Crohn's disease, 

tuberculosis, systemic lupus erythematosus, renal dialysis and 

high dose furosemide therapy. 

Since this thesis is concerned with the genetic forms of EB, 

no further discussion on EB Acquisita will be included. 

·-----
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3.1 PATIENT ASCERTAINMENT 

An attempt was made to identify all persons in South Africa 

with Epidermol}"Sis Bullosa. The following data sources were 

employed: 

Data sources 

a) A computerised hospital record system for the academic 

hospitals in the Western Cape. 

bl Record systems from other major hospitals throughout 

the country. 

c) Departments of Human Genetics, Dermatology and 

Paediatrics at the University Medical Schools and 

teaching hospitals. 

d) A circular requesting patient referral w~ sent to 

every dermatologist and paediatrician on the South 

African Medical Register. 

e) A letter was published in the South African Nedical 

Journal inviting the referral of patients. 

f) A review article on EB appeared in the South African 

Medical Journal, in which the request for patient 

referral w~ repeated (Winship 1986) . 

(Copies of documents are included in the Appendix.) 
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3.2 

3.2.1 

ASSESSMENT OF PATIENTS 

Clinical evaluation 

All patients referred for the study were evah1ated according 

to a specially designed. protocol and the findings were 

recorded on a proforma, a copy of which is included in the 

Appendix. 

A detailed history of each patient Has recorded with special 

emphasis on pedigree data. Important facts which were 

established included age of onset, precipitating factors in 

the formation of blisters, and anatomical distribution of 

lesions. The occurrence of complications, most notably 

scarring, and the course or natural history of the skin 

lesions 1.;ere documented. Details of the nature and effects of 

previous treatment were recorded. 

Physical examination was performed using standard clinical 

procedures. Detailed appraisal of the skin and its appendages 

focused on the distribution and morphology of the lesions. 

The severity of EB in each patient w~ assessed according to 

the status of acute lesions as well as the presence and extent 

of scarring. Rxamination of all other systems was undertaken 

to exclude physical signed of disease, either unrelated or in 

association ~.;i th EB. Clinical photography formed an important 

adjunct to clinical assessment. 
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') 0 0 
•J. L...::... Diagnost, ic. criteria, 

The clinical evaluation of a patient is the most important 

factor in the diagnosis of EB. 

The characteristic presentation of EB is the formation of 

bullous skin lesions as a result of minimal trauma to the 

skin. Similar changes may occur in other conditions, ~hich 

must be excluded. 

Onset in infancy is usual, though the milder, more localised 

types of EB may only develop after the affected person becomes 

ambulant. Indeed, the autosomal recessive d_ystrophic form, EB 

progressiva may present as la·te as adolescence. 

Areas of absence or aplasia of skin are useful diagnostic 

indicators if associated with bullous formation, though 

differentiation between widespread aplasia cutis congenita and 

EB with congenital, absence of skin may pose a diagnostic 

dilemma in the neonatal period. 

The nails of the fingers and toes may be involved. The 

subungual blister formation, shedding of nails, and dystrophic 

'nails are important clinical signs in the diagnosis of EB. In 

addition, bullae of the oral mucosa, nasophary~~. trachea, 

oesophagus and tongue serve as useful pointers. 
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Patients had ·to fulfill the established clinical criteria 

before being included in the present study. Diagnosis w-as 

confirmed against a "check list'' of important positive and 

negative features: 

i) Traumatically induced bullous formation; spontaneous 

blistering. 

ii) Increased skin fragility as a concomitant to a blister 

formation. 

iii) Repeated development of bullous lesions. 

iv) Absence of an infective agent or systemic illness 

preceding onset. 

v} Absence of intru{e of drugs or toxic agents. 

vi) Absence of evidence of photosensitisation of skin as a 

cause for blistering. 

vii) Clear serous or serosanguineous content of blister 

fluid, without evidence of infections. 

viii) Exclusion, where necessary, of other conditions entering 

into the differential diagnosis of EB, notably aplasia 

cutis coP~enita, cutaneous porph}Tia, bullous pemphigoid. 

ix} The presence of a positive family history for EB. 

Further criteria -were applied for differentiation into major 

and minor subgroups of EB: 
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i l The presence of scarring, milia or atrophy of the sh:in. 

ii) Involvement of nails of fingers or toes, including 

shedding and dystrophy of nails. 

iii) Bullae formation within·mucous membranes. 

iv) Involvement of the teeth. 

v l Gastro-in-testinal involvement. 

vi) Bruising associated with lesions. 

vii) Age of onset of .EB. 

viii) Distribution of lesions and predilection sites. 

ixl Clinical severity. 

x) Death in early infancy. 

xi) Pattern of inheritance as established in a kindred. 

xii) Advanced paternal age effect. 

xiii} Parental consap4Uinity. 
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3.3 

3.3.1 

SPECIAL INVESTIGATIONS 

Special investigations were carried out on patients with 

specific types of EB, as outlined below. 

Histopathological investigation 

Two elliptical skin samples were obtained from the patients 

examined in this w--ay.An area of 'normal' skin± 3 rmn in 

diameter was removed from the medial aspect of the upper arm. 

The 'abnormal' biopsy consisted of the edge of a very fresh 

blister. If no such lesion was present, a blister was induced 

by rubbing the medial aspect of the upper arm for several 

minutes with a soft pencil eraser. The area of skin to be 

biopsied was anaesthetised using 2% lignocaine (without 

adrenal in) . A 23 guage needle w-as then inserted into the 

required area of skin, and the sample portion lifted off with 

a scalpel. Forceps were not used because of the damage caused 

to the ultrastructure by their pinching forces. Punch biopsy 

is unsuitable in the diagnostic evaluation of EB because the 

torque action of the punch may cause separation of the 

epidermis, leading to potentially inaccurate results. 
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The skin sample v.:as placed irrunediate.ly in E:arnovsl\:y 1 s fixative 

{see Appendix for formula) using a soft probe to remove it 

from the blade edge. It was then divided into sections one 

millimetre in width >.;i th a blade, working in a drop of 

fixative on a soft dental wax surface to avoid the stress 

which would be imposed on the skin by cutting on a hard 

surface. The specimens were then fixed, post-fixed, 

dehydrated, impregnated, and polymerised. using standard 

methods employed in transmission electron microscopy. Details 

of the preparation of blocks are provided in the Appendix. 

Ultra-thin sections were cut and stained using urylacetate and 

lead citrate, using prior light microscopy for "survey 

section." to isolate the area of interest. 

These sections were studied electromicroscopically and the 

features of 1normal' and 1blistered' skin were complared. 

B{amination was undertaken using a Phillips 420 Transmission 

Electron Microscope. 
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3.3.3 Biochemical investi~ation 

Fibroblasts were cultured from a sample of unaffected skin for 

the assay of collagenase. A portion of the !normal' biopsy 

specimen obtained for histopathological examination was 

divided off prior to fixation, under sterile conditions. Tnis 

investigation was undertaken in patients with autosomal 

recessive EB Dystrophica (RDEB}. 

Fibroblasts were cultured under standard sterile tissue 

culture conditions. Nutrient mixture F-10 Ham IX with 1-

glutamine supplemented with 20% foetal calf serum was used 

during the initial stages tmtil the primary culture had been 

trypsinised and plated onto large petri dishes. Thereafter the 

culture w-as maintained with Hams FlO supplemented with 10% 

foetal calf serum until the cultures were sufficiently 
+ 

confluent (- 1 000 000 cells) for the collagenase assays to be 

undertaken. Cystapen, streptomycin sulphater tylosin and 

phenol red were also added to the Fl 0 mecl.i urn throughout. 

Cultures were initiated on one em. square sterile coverslips 
+ 

and then passaged after - four weeks onto 85 mm. diameter 

plastic petri dishes. 

Collagenous extracellular matrix (ECM) covered petri dishes 

were prepared for the assay of collagenolytic activity of 

these fibroblasts. 
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Rat arterial smooth muscle cells were cultured for 14 days in 

35 nun. petri dishes in the presence of 50 )ojlml. of ascorbic 

acid which was added daily (Jones et al 1979). After 10 days 

of culture, cells Here grm.,n in the presence of 10~ /ml ( 3/f) 

proline in addition to ascorbic acid. At the end of the 

culture period (14 days) the medium was removed and the cells 

washed three times with phosphate buffered saline (PBS). 

Addition of 25 mm NH OH to cell layers resulted in complete 
4 

lysis of all cells and cell debris and intracellular material 

was removed by repeated w-ashing and aspiration using sterile 

distilled water. Matrix layers were then treated with a 

sterile solution of elastase (50~./ml.) in 50 mm Tris HC1 

(pH 8.0) for 12 hours to remove all but the collagen component 

of the ECM (Jones et al 1979}. After removal of elastase 

solutions and further repeated washings, E~l-coated were 

ready to be tlsed for collagenolytic assay procedures (Jones 

and Scott-Burden 1979). 

Confluent cultures were passaged by tr-J~sinisation and used 

for the preparation of conditioned medium or were cultured 

directly upon the ECM-coated dishes. 100 ml aliquots of 

either medium were removed from the ECM-coated dishes and 

counted to assess release of degraded collagenous peptides. 

In all experiments, controls that consisted of eith fresh 

unconditioned medium or normal skin fibroblasts added to ECM-

coated dishes, were employed. 
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3.3.3 

Conventional Markers 

Linkage analysis with conventional gene markers Has 

undertaken on families with autosomal dominant inheritance of 

EB. The following systems were employed: 

i ) HlA t:y-ping 

ii) Red cell enz:y~es 

iii) Serum proteins 

iv) Blood grouping 

These tests were performed. by staff of the Provincial 

Laboratory for Tissue Irrnnunology, Cape Town, and were carried 

out using standard techniques. 

Restriction Fragment Length Pol}~orphisms 

Both the genes for human skin collagenase and for RDEB have 

been assigned to Chromosome 11 (Church 1983). L7, a 

polymorphic single copy genomic clone localised to 11q23 

(Warnich 1985) was used in the linkage analysis of five 

f~~ilies in which the proband had recessive dystrophic EB. L7 

identifies a simple two allele pol:ymorphism with a band at 

either 13,9 h:b (A1) or 10,9 kb (A2) at a frequency of 0,24 for 

the minor allele Al. 
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Genomic DNA was isolated from whole blood of the probands in 

these families, their parents and siblings. Blot 

hybridisation analysis of this DNA was performed using the 

methods elaborated by van den Plas et al (1984). 

36 



37 

SECTION III 

CFAPI'ER 4 CLINICAL FINDINGS 

CHAPI'ER 5 RESULTS OF SPECIAL INVESTIGATIONS 



CHAPI'ER 4 CLINICAL FINDINGS 

4.1 INTRODUCTION 

4. 2 EPIDERMJLYSIS BUL.I..DSA SL'1PLEX 

4.2.1 EBS Koebner 

4.2.2 EBS Weber Cocka;rne 

4.2.3 EBS Do-wling ;vreara 

4.2.4 EBS with mottled pig,llentation 

4.3 EPIDERMOLYSIS BULLOSA ATROPHICANS 

4.3.1 

4.3.2 

EBA Generalisata Gravis 

EBA -with pyloric atresia 

4.3.3 Non-lethal EBA 

4.3.4 EBA Generalisata Mitis 

4.4 EPIDERIDLYSIS BULLOSA DYSTROPHICA 

4.4.1 

4.4.2 

4.4.3 

Autosomal Dcrninant EB Dystrophica 

4 • 4 . 1 . 1 EBD Cocka:yne Touraine 

4. 4. 1. 2 EBD Pasini 

Autosomal Recessive EB Oystrophica 

4.4.2.1 EBD Hallopeau Siemens 

Unclassified subt)~s of EBD 

4.5 A SOUTH AFRICAN SUBTYPE: EBD GENERALISATA GRAVIS 

4. 6 UNCLASSIFIABLE EB 

38 



4.1 INTRODUCTION: Tiffi AFFECTED FAMILIES 

82 affected persons from 40 families -;.;ere identified 

according to the protocol elaborated in Section 2 

(I"'ethodology). These individuals all fulfilled the clinical 

cri t.eria for the diagnosis of EB .3Ild each entered into the 

study with fully informed consent. Permission was obtained 

for special investigation of their biological material, for 

clinical photography and for publication of data and 

photographs. 

Case reports of the persons seen in this study are 

presented as family units. The family history &~d pedigree 

preced.e a short description of the medical history and 

clinical findings of a specific person who exemplified the 

characteristic features of EB in that kindred. Deta.ils are 

confined to a description of the skin, with the addition of 

any relevant systemic involvement. Nention of other family 

members is limited to specific relevant details. 
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Case reports are be presented according to the clinical 

subt;yT.;e, and a brief res"LiTIH~ of each broad category of El3 

precedes details of affected persons with that subt;y-pe of the 

condition. This chapter includes purely clinical data. The 

results of special investigations \-iill be presented. in Chapter ;) . 
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4.2 EB SIMPLEX 

EB Simplex (EBSl lS the non-scarring form of this 

genodermatosis and is distinct from the other types. 

The onset of bullae formation is usually at birth or in early 

infancy. Nails are rarely involved but if subungual 

blistering results in the shedding of nails, normal 

regeneration ensues. The dentition is rrormal. Life 

ex-pectancy is not decreased in h"'BS, although quality of 1 if e 

may be markedly impaired. 

Inheritance in the simplex forms is usually autosomal 

dominarlt. Clinical diagnosis is confirmed by 

histopathological demonstration of intra-epidermal blister 

formation. 

Several fonns of EB Simplex have been recognised - their 

distinguishing clinical features are presented in Table 4-I. 

Epon~ms are listed using standard nomenclature. 
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SUBTYPE 

1. EB Simplex 
Koebner (EBSK) 

2. EBS Weber 
Cockayne 
(EBS\VC) 

3. EBS with GGT 
deficiency 

4. EBS Ogna 

;), EBS with 
mottled 
pigmentation 

6. EBS 
Herpetifonnis 
Dowling :V1eara 

7. EBS Niemi 

8. EBS, lethal 
type 

9. EBS i:"lendes da 
Costa. 

AGE 
OF 
ONSET 

Birth 

Infancy 

Birth 

Birth 

Birth 

Birth 

Birth 

Birth 

Infancy 

TABLE 4-I 

IX-
HERI­
TANCE 

AD 

AD 

AD 

AD 

AD 

,U) 

AD 

?AR 

lli't 

PRrJG­
NOSIS 

Good 

Good 

Good 

Crood 

Good 

Good 

Good 

.Lethal 

Good 
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biSTRIBLl'ION GF CLI>iiC.-'\L 
LESIONS CONCOi.''liTANTS 

Generalised 

Hands & ~ .;. ree:..- only 

Generali;::;ed 

Generalised Onygr:yphosis or 
great toes. 
Bruising with 
blisters 

Nainly limbs Speckled hyper-
pigmentation 

Herpet.ifor:mis EB ameliorates 
grouping .... 

O.L during fever 
l . 
~eslons 

conjtmcti val 
involvement 

Generalised 

Generalised Death one year 

Mainly· extremi- Pigmentation; 
ties microcephaly 

* Glucosylgalactosyl hydrox-y lysine, an enz:Yllle that catalyses glucosylation of 
galactosyl hydroxylysyl residues in collagen biosynthesis. 



4.2.1 

4.2.1.1 

EBS Koebner 

FA"liLY 1 

Family 1 consists of four affected persons in three 

generations of a Sout.h African family of British and German 

origin. 

The proband was the second of three sisters; neither her 

parents nor her sisters were affected. Her fa.ther was 41 

years of age at the time of her birth. Both sons of the 

proband and one granddaughter had EB. 

Pedigree: 

I 

n 

ill 

N 
3 
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The proband, a 60 year old woman, experienced excessive 

blistering on her feet after she became ambulant at the age of 

one year. Blister formation resulted from any minor trauma or 

friction, or ill-fitting clothing or footwear. Healing, 

though slow, was complete and the lesions did not leave scars. 

The course of theblistering was static until about 14 years 

of age. Thereafter there was slight improvement though 

propensity to form lesions has persisted into middle age. 

Bulla formation was markedly increased in the hot weather 

and a frequent complaint was lesions on the buttocks from long 

periods sitting on hard seats as a crich:et spectator in the 

s~nmer! She has had no systemic involvement nor .have her 

nails been affected. 

Treatment has been attempted with topical steroids and 

antibiotic ointments with no real effect. 



Her skin 1vas soft but of normal appearance Hi th slight tanning 

on sw1-e:-..1)0Sed areas. There w-ere no other pig1nentary changes 

and no areas of scarring. She had two small blisters, one ori 

the right great toe and one under the right breast. Both were 

attributed to friction caused by clothing. 

The nails on both fingers and toes >-iere quite normal and there 

1vas no subungal blistering. Examination of eyes, teeth and 

hair >-iere >-iithin normal limits. 

Subsequent examination of the other three affected persons in 

her family revealed identical findings, tvhich were in keeping 

>-iith a clinical diagnosis of Epidermolysis Bullosa Simplex. 

Comment: The pedigree illustrates autosomal dominant 

ir~eritance. Il-3 is the first affected person in the kindred 

and it is concluded that this is the consequence of new 

mutation of the gene. The advanced paternal age is compatible 

>-iith the occurrence of new mutation. Despite the fact that 

onset >-ias in late infancy and not at birth, the generalised 

distribution of non scarring bullae categorises this family to 

the subt~~e EBS Koebner. 
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4.2.1.2 FA'1ILY 2 

The family •.;ere South Africa..J.s ;.;ho ,,-ere originally of 

European stock. There w-as no consanguinity and both parents 

w-ere young. 

Pedigree: 

I 

II 

The proband was an eight month old infant female ;.;ho presented 

with tiny areas of absent skin on the feet at the time of 

birth. From the second day, blistering of hands, feet, face 

and ears began, being induced by minor friction. The oral 

mucosa and tongue blistered, and areas w-ithin the mouth 

desquamated and >.Jere shed. Blisters formed tiDderneath the 

nails of fingers and toes, w-hich were lost. This blistering 

continued, >-Ti th rapid healing w-ithout scarring and normal 

nails have regenerated. 
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, I 

Examination revealed the t:;:-pical lesions of EB '"i th 

involvement of face, hands, feet and groins. ~o scarring <..;as 

present a11d nails ;.,;ere not dystrophic. ..1. diagnosis of EBS 

Koebner was made. 

Comment: EBS is usually inherited as an autosomal dominant 

trait. In the absence of a family history of EB, this patient 

!Il8.y manifest a neH mutation of the gene, although there >v-as no 

advanced paternal age. Autosomal recessive in.l-Jeritance cannot 

be definitely excluded. 

47 



48 

~.2.2 

4.:2. 2. 1 F~HLY 1 

The family is South African of British and German stock. 

There is neither consanguinity nor advanced parental age. 

I 

II 
2 3 

The proband was a 21 year old ma..'1. >.;ho presented initially, at 

the age of one year Hith traumatically induced blistering. He 

has had bullous lesions predominantly on the hands, feet, 

lmees and elbo~.;s. Very occasional blisters occur on the body 

>.;i th frict,iona.l trauma. No scarring resulted from blistering 

and there was no involvement of the nails or teeth. 

He described a subjective t.;orsening of his skin lesions t.;hen 

under emotional stress, and found that a highly refined diet 

caused a det,erioration of s~lliptoms. There had been some 

improvement in his condit.ion since adolescence. 

I 



Figure 1. Large serous f i lled blis ter on the hand of a man wi th EB 
Simplex. 
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The only form of treatment which affected subjective relief 

Has the topical application of ung. metallorum., which is no 

longer available. 

Large serous-filled blisters were noted on both his hands and 

feet (Figure 1). There was neither scarring nor nail 

dystrophy and dentition Has normal. 

A diagnosis of EB Si.mplex of the Weber Cockayne subtype was 

made on the basis of tfie onset of lesions once he began 

walking, as well as the localised areas of involvement. 

Comment: This form of EB is inherited as an autosomal 

dominant trait and the sporadic occurrence in this family is 

highly suggestive of new mutation of this gene. 
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The only form of treatment ;vhich affected subjective relief 

t-.'as the topical application of ung. methyllorum., which is no 

longer available. 

Large serous-filled blisters were noted on both his hands and 

feet (Figure 1). There was neither scarring nor nail 

dystrophy and dentition was normal. 

A diagnosis of EB Simplex of the Weber Cockayne subt3-~ ~.;as 

made on the basis of the onset of lesions once he began 

walking, as well as the localised areas of involvement. 

Comment: This form of EB is inherited as an autosomal 

dominant trait and the sporadic occurrence in this family 1.s 

highly suggestive of new muta-tion of this gene. 
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~.2.2.2 

This family are of Dutch stoch:, no...- resj_ding in the Transvaal 1 

South Africa. 

I 

H 2 4 

/ 

m 3 4 

The proband 1-;as a 62 year old man. Blistering occurred soon 

after birth, and persisted throughout his youth. Lesions were 

confined to the arms and legs only, and healed well, without 

scarring. Th1ring adulthood his condition has improved 

markedly and in late middle age blistering -.v-as very infrequent 

and only in response to trauma. 

There was no significant, nail involvement. 



Comment: This man has the clinical features of EB Simplex 

Weber Cockayne. The pedigree data shm..;s autosomal dominant 

inheritance. It is of interest that nc·ne of his five children 

,,;ere affected and it seems that the dominantly inherited gene 

has not been transmitted to the next generation. 
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4. 2. 2.:3 F:\i'fiLY 3 

This kindred are South Africans of British stock. There ,.,-as 

no consanguinity and no advanced paternal age. 

Pedigree: 

I 1 2 

3 4 

lli 4 5 

lV 2 



The proband IV -1 >.;:as a 12 ;year old boy <.;ho present.ed with 

blistering of the skin of his feet at the age of i year, ~•hen 

he began r,.;:alking and wearing shoes. Traumatic bullous lesions 

also occurred on the hands, but no other area of the body ••as 

affected. 

The lesions which persisted since this time healed ''ell 

without scarring. Nelther the nails nor the mucous membranes 

were involved. 

Ident.ical lesions were noted in 4 generations of this kindred, 

who had non scarring EB localised to the distal e?.::tremi ties, 

consistent with the diagnosis of EB Simplex Weber Cockayne. 

Comment: Autosomal dominant inheritance as seen in the 

pedigree is the accepted mode of transmission in EBS Weber 

Cocka)'ne. 
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.I 0 •) 
-t t .:. • •J EBS Do>d ing :Vleara 

This family consists of one affected person in 2 generat.ions 

of a South African kindJ:"ed of Afrikaner stock. II-2 is the 

only one of three siblings affected; neither of her parents 

has EB and it can therefore be assumed that she manifests a 

new mutation of the gene for EB. 

I 

II 

m 
3/ 

The proband was a seven year old boy (III-4) who had bilateral 

blistering of his thumbs at birth. Blister formation, 

especially with trauma as a precipitating factor, persisted 

through infancy to childhood, with some improvement latterly. 

Distribution of lesions was generalised, but hands and feet 

•..;ere most severely and most frequently affected. Bullous 

lesions were noted on the oral mucosa in infancy. The lesions 
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Fi~ure 2 . Herpetiform grouping; of lesions ln EBS Dm.:ling i"leara . 
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healed w-ell, >-'i th sli.:;ht depigmentation w-hich '"as corrected. on 

sl.m e.:-.--posure. Subungal blistering; occured w-ith shedding 

nails, which then regenerated normally. An exception to this 

w-as a single finger nail which w~ thickened and ridged .. 

Treatment with various topical steroids, antibiotics and zinc 

preparations had little or no effect on the course of this EB. 

He was a healthy young boy.w-ho, apart from EB, had no notable 

physical signs. Small blisters, most of which were 

complicated by impetigo, were present on. the face, shoulders, 

arms, legs, hands and feet. The lesions were grouped in the 

t~~ical herpetiformis pattern as described in EBS Dowling 

Meara' (Figure 2) . Small, slightly depigmented areas occurred 

in a similar distribution but there was no scar formation. 

Apart from one mildly thickened fingernail, no nail dystrophy 

was evident. 

His mother (II-2) was similarly affected in childhood. 

Spontaneous improvement ensued at the end of the second 

decade, and bullous lesions during adulthood W"as ver~,-

occasional. 

Comment: The clinical features in this family are the 

classical manifestations of EBS Dowling Meara. The pedigree 

confirms autosomal dominant inheritance. Since neither of the 

parents of II-2 have EB, it is e-..;ident that she has a ne<v-
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mutation of ·the gene responsible. 

EBS >,;i th mottled nigmentation 

This pedigree illustrates eight affected persons in four 

generations of a large kindred of mixed British, European, 

i'1alay stock. 

·?_:!cii~ree: 

I 

II 

m 

N 

IV-17, the propositus in this family, 1v-as born by normal 

vaginal delivery following an uncomplicated full term 

pregnancy. Because the foetus had an even chance of 

inheriting EB, deliver)· was in a maternity hospital with 

intensive care facilities. No blisterin;;; or skin loss h'as 

noted at birth, but during the course of the first day, 

bullae forrne.tion began. Initially the lesions occurr·ed OD 



Figure 3 . Hyper- and hypopigmentation of skin in EBS w-ith mottled 
pigmentation. 
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the buttocks , f o l o; .. ;ed_ by invoJ.vemer.t of slun thr oughout t he 

body . Blistering occur red i n the oral mucosa and \-·hen br east 

::'eeding t.;as attempted, the infant 's oral mucosa '"as stripped, 

necessitating tube feeding was then instituted . 

Curing infancy and early childhood blistering was moderately 

severe. Lesions were exacerbated by impetigo, and his 

problems were compounded by poor social circumstances . 

His condition improved during l ater c hildhood . Bullous 

l e sions >.;ere f r equent and healed without scarring, although 

p i gment ary disturbances r e sulted from bl isters . 

Trea t ment with var i ous combinations of oral and topical 

antibiotics, steroids and emollients had no signif i cant effect 

on the course of his EB. 

Blisters, at var ious stages '\.;ere e·vident rang ing from f resh 

fl uid-filled to impetigenous scabs. 'l'here "'as a gener a l ised 

distribution of lesions. Although no scarring existed, there 

1.;ere areas of h:y-per- and hypopigmentati on consequent upon 

recent blistering, (Figure 3). 

The nails of his fingers and toes were U..."1affected . His teeth 

and e yes "'ere nor mal. 

A c linical d iagnosis of EB Simplex, with mottled pigmentation, 

was made. 
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Figure 4. Pitted hy-perkeratotic fingertips of an adult w-i t h EBS T,.;i th 
mottled pigmenta t ion . 
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Each of the other affected family members gave a similar 

history and showed clinical features of Epidermolysis Bullosa 

Simplex. The palms and soles >.;ere markedly hyperkeratotic. 

Two adults had pitting of the finger tips (Figure 4). All 

family members had areas of mottled pigmentary change. Of 

note is the fact that during her three pregnancies, III-3 had 

no deterioration of her condition. 

;~one of the fainily members were severely affected and all ha-\:e 

shm.;n a degree of improvement after the second decade. IV-7 

died during infancy as a result of septicaemia following 

systemic corticosteioid therapy. 

Comment: This family manifest a. mild form of EBS 1-rith 

generalised distribution of lesions and pigmentary changes, 

compatible with the diagnosis of .EBS with mottled 

pigmentation. The focal hyperkeratoses on the finger tips are 

significant; similar observ-ations were reported by Fische:c 

Z1Ild Gedde-Dahl ( 1979) in a family ~--i th EBS ...-i th mottled 

pigmentation. 1he pedigree shows autosomal dominant 

inheritance with complete penetrance, and apart from the 

infru1t who died of complications of the lesions rather than EB 

per se, phenot~~ic ex~ression within the family is constant. 
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4.3 EPIDERM>LYSIS BULLOSA ATROPHICANS 

EB Atrophicans or Junctional EB is a non-scarring form of EB. 

Repeated bullous formation results in atrophy of the skin, 

hence the name 1atrophicans'. 

Blistering begins in the prenatal period, and bullae may be 

present at the time of delivery. The nails are not 

dystrophic, nor is there subungal blistering, although 

clubbing of fingernails is a recognised association. The 

dentition is abnormal, with punctated hypoplastic dental 

enamel. The inheritance of EBA of all subt~~s is autosomal 

recessive. Histopathological examination reveals a cleavage 

plane for blister formation within the basal lamina, or so­

called junctional blister formation. It is for this reason 

that EBA is widely named Junctional EB. 

Prognosis for life in these forms is usuall;y poor, and death 

within the first few months of life ensues. The classical EB 

Atrophicans Generalisata Gravis is also lrnm-m as EB Letalis. 

As shown in Table 4-II, there are rare non-lethal form of EB 

Atrophicans, which manifest as widespread bullous lesions 

which result in skin atrophy without scarring. 

The different subtypes of EBA are listed in Table 4-II. 
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ilails ~eeth 

,, EBA [ntra- A:ropny Clubbing Defective 
Generaii5ai:a uterine rare d~ntal 

enamel 
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5. EBA L.vcali~ata + 6 years Arrcpily Dy;;tropnic Enamel 
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Conccmi tan ts 

Laryngeal 
invo i ·~·csEn t 
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atresia 
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skin changes 
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Abssr.ce of C•OQ] 

na1r. ~i::teVOld 

pal:Jar hyper .. 
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4.3.1 

-+.3.1.1 

EBA Generalisata Gravis (Herlitz S-v-ndrome) 

FANILY 1 

The kindred is a non-consanguineous family of mixed ancestry 

who resided in a rural part of the Northern Cape. There was 

no family history of EB or any other inherited disorder. 

Pedigree: 

I 
1 

I I 
2/ 3 

The proband was a male infant who was noted at birth to have 

absence of large areas of the skin. At the age of 12 days, he 

wa.s referred to a major centre for investigat.ion. 

There were generalised skin lesions, both bullae a.'1d well­

demarcated areas of absent skin (Fig 5). 
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Figure ;) , Absence of skin in areas of deroofed. bullae in EBA Generalisata 
Gravis . 
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His nails had been shed from his fingers and toes. Blistering 

and ulceration of the oral mucosa ~ere secondarily infected 

with Candida albicans. 

,A clinical diagnosis of EB was made. Topical treatment was 

instituted, with initial good effect. However, the underlying 

problem Has complicated by a staphylococcal septicaemia and 

despite appropriate mar~gement the infant died at the age of 

28 days. 

An autopsy was performed to assess the degree of systemic 

involvement. There was a large area of,mucosal denudation on 

the tongue. The oro- and nasopharyn.x had numerous 

mucocutaneous lesions with superimposed infection. The vocal 

cords were pale, as .Has the trachea which appeared to have 

pinpoint areas of ulceration. The mucosa of .the oesophagus 

had numerous areas of strea,b.-y ulceration. Further examination 

revealed signs compatible Hith severe bronchopneumonia and 

septicaemia. 

Comment.: The features of this patient are consistent ~,;i th the 

diagnosis of EBA Generalisata Gravis (EB Letalis). The 

pedigree does not confirm, but is compatible with autosomal 

recessive inheritance. 
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4.3.1.2 FA'1ILY 2 

This family of mixed ancestry are farm labourers in a rural 

area in Narnaqualand. There is no consanguinity and no 

b1owledge of familial disorders. 

Pedigree: 

II / 
The proband, an infant girl, IP.anifest.ed widespread bullae at 

the time of birth. Several of these bullae ruptured within 

hours of delivery, leaving denuded areas of absent skin. 

At the age of 1'7 days, the baby was referred in from a rural 

health centre to a tertiary care hospital. 

Bullae were present throughout the skin in varying stages of 

development and there were areas of absence of skin as a 

consequence of deroofed blisters. The nails of the fingers 

and toes were hypoplastic. 
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A clinical diagnosis of EBA ~~as confirmed histologically. The 

child was treated S)~ptomatically and despite persistent 

blistering, she made moderately good progress. After a three­

and-a-half month period in this neonatal unit, the infant was 

returned to the peripheral hospital for continued management. 

The infant died aged five months following a septicaemic 

illness. 

Comment: The report illustrates EBA Generalisata Gravis with 

probable AR inheritance which w~ rapidly fatal, despite 

meticulous medical care. 
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-1.3.1.3 

The family were African negroes of the Xhosa tribal group and 

resided in a rural area in the Ciskei. No consanguinity w-as 

lrnown. 

Pedigree: 

II 
1 2 

The proband, 11-4, w-as born with an area of skin absent on the 

right leg and the dorsum of the right foot. Blistering of the 

hands began soon after birth and h~~plastic nails were shed. 

The formation of bullous lesions spread to involve the peri­

umbilical area, buttocks, head and limbs. There w-as 

desquaw~tion of the buccal and nasal cavities. 

Topical treatment together with Phenytoin led to an 

improvement in her condition. Staphylococcus aureus infection 

of the skin lesions complicated the condition of the infant, 

but response to Cloxacillin and Gentamycin was adequate. On 

day 38, the infant had a sudden deterioration and died, 

follow-ing septicaemia and resultant hypothermia. 
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II-3 ,.,-as an elder sibling of the proband who had died at the 

age of one month, following a similar course. 

Comment: The diagnosis of EB Atrophica.ns Generalisata Gravis 

was made. No confirmatory histopathological studies were 

available. The pedigree data is consistent with autosomal 

recessive inheritance. 
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4.3.1.4 

The proband ~as of South African Asiatic stock. Both parents 

;,·ere members of the Transvaal l'tloslem community but they ~ere 

urrrelated. 

Pedigree: 

I 1 2 3 

n 1 

The proband ~as an infant female who presented at the time of 

birth with wide=?pread areas of bullous skin eruptions, 

initially peri-umbilical lesions. In addition, her oral 

mucosa r,;as fragile and blistered and bled during feeding. The 

areas of blistering healed slowly without scarring. All finger 

and toenails, which were present at birth, were shed. A 

diagnosis of EBA was made. 

She did not recover sufficiently to be discharged from 

hospital. She died at the age of three months. 

Comment: It is noteworthy that EBA Generalisata Gravis occurs 

in persons of Asian stock. The sporadic presentation of EB is 

compatible with autosomal recessive inheritance. 
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4.3.1.5 FAMILY 5 

The mother of the proband had had a mid-trimester abortion, at 

22 weeks gestation, for une:-..?lained causes. She was closely 

monitored in her second pregnancy, with serial 

ultrasonographic examination. At 16 weeks gestation, 

ultrasound scan demonstarated numerous bilocular lesions 

attached to the posterior aspect of the head and a large 

cystic lesion extending from lumbar region to thora-..: and 

a-..:illae. A subsequent scan one week later demonstrated the 

accumulation of fluid in the thoracic and abdominal cavities 

of the foetus. A clinical differential diagnosis of cystic 

hygroma, hydrops foetalis or Turner s;y'ndrome was made. On the 

basis of these fir~ings and with parental consent, the 

pregnancy was terminated at 17 weeks gestation by 

Prostaglandin induction. 

·---

The foetus delivered lv"'8.S a female of 17-18 weeks' gestation. 

Her limbs were oedematous and there was slight as~mmetry, the 

right side larger than the left. There were numerous 

superficial cystic bullous skin lesions filled with clear 

fluid in the submandibular area, over the occiput of the skull 

and bilateral a-..:illo-thoracic cysts. In addition, there was a 

large cyst of the abdominal wall which was filled with blood­

stained fluid and the right kidney ~-as large and cystic. 
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The multiple bullae were consistent 1.;i th the macroscopic 

features of Epidermolysis Bullosa. Confirmatory histological 

examination, as 1.;ell as chromosome analysis were Lmdertal;;:en 

and, unlike previous case reports •.;hich have dealt only with 

clinical findings, it is pertinent to detail these results in 

this subsection. 

The epidermis was hypoplastic in comparison with foetuses of 

similar gestational age. Sections were made through various 

sites of the skin, and these demonstrated primitive 

mesench:ytnal tissue with hair follicles. There were multiple 

junctional bullae in early and late stages of development. 

Degeneration of the basal cell layer with marked vacuolation 

was evident, with areas where the basal cells had become 

separated from the epidermis. 

Sections from macroscopically normal skin shm.;ed similar 

changes to those seen in the bullae. There w"RS no 

inflammatory infiltrate nor vascular proliferation. 

Histology of the kidney was compatible with a renal cystic 

dysplasia. Chromosomal analysis yielded the karyot)~e 45XO, 

or Turner syndrome. 

Comment: The clinical features, confirmed by 

histopathological and cytogenetic analysis, were those of 

Epidermolysis Bullosa Atrophicans with co-existing Turner 

syndrome. This unusual association has not previously been 

documented. 
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4.3.1.6 FA''liLY 6 

The kindred were South African negroes of Xhosa stock, from 

the Transkei . 

Pedigree: 

I 

II 
2 

/ 

The proband was an infant female who presented with the 

classical bullous skin lesions of EB Atrophicans. Despite 

attempted management with topical and oral preparations of 

vitamins and antibiotics, the infant died several days after 

birth. A clinical diagnosis of EBA Generalisata Gravis was 

made, and histopatholo~ical studies were undertaken. 

Comment: This lethal form of EBA has ma..J.ifested in a Xhosa 

family, with probable autosomal recessive inheritance. 
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·1.3.1.7 FANILY 7 

An infant was born to w~related wbite South African parents. 

Pedigree: 

II 

Bullous lesions appeared at the time of birth and a relentless 

course of blistering of skin and mucous membranes ensued. 

Despite appropriate management, the infa.."1t lived for onl-y 14 

days. A diagnosis of the lethal variant of EBA was made. 

Corrnnent: This infant was the only patient with EBA 

Generalisata Gravis in the White population group. 
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4.3.1.8 FAt-'liLY 8 

This family of mixed ancestry ...-ho lived in the Western Cape 

were non-consanguineous. 

[ 
4 

The mother, 1-II, presented to a genetic clinic for 

counselling. Two of her four children had died in early 

infancy as a result of autosomal recessive EBA Generalisata 

Gravis and she w"as fourteen weeks pregnant at that time. 

The patient was counselled by a member of the team as to the 

1:4 recurrence risk of lethal EBA, and termination of 

pregnancy was requested. This was duly performed. No follow­

up investigation of the abortus was done, and it is unknown 

whether the foetus was affected. 

Comment: This family demonstrates EB Atrophicans Generalisata 

Gravis, with typical autosomal recessive inheritance. 
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4.3.1.9 

---.. _ 

FAI1ILY 9 

This family are African Negroes from the Transvaal. There was 

no consanguinity and the proband 1..;as the first-born child of 

teenage parents. 

Pedigree: 

I 

II 

The infant presented at the time of birth 1..;i th the t;rpical 

lesions of EB involving mainly the limbs and the peri­

umbilical area. Sub- and peri-ungual blistering resulted in 

shedding of the nails. The infant had a stormy course and died 

aged nine days. 

Comment: This report illustrates a t~~ical example of EBA 

Generalisata Gravis. 
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-L3.1.10 FAl\-liLY 10 

This family were of :(hosa stock, and non-consanguineous. 

Pedigree: 

I 1 2 

n 1 

Blistering began on the fingers of this infant several days 

after birth, and thereafter mild trunk involvement w~s noted. 

Initially, a few small lesions formed in his mouth, but 

suckling w-as unaffected and weight gain was good. 

Bullae continued to occur in a widespread distribution, 

Deroofing of blisters resulted in large raw areas where skin 

was lost. Nails were hypoplastic and suburtgal blistering 

occurred. 

At the age of six weeks he had a marked deterioration with 

very severe oral mucosal involvement. The attendant 

paediatrician inserted a nasogastric tube to facilitate 

feeding as the pain induced by sucking resulted in minimal 

effort from the boy, who failed to gain weight. At the age of 
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nine ~.;eeks, respiratory failure consequent upon pneumonia 

caused his death. 

Cq__mment: A.l though sporadic, this presentation of the lethal 

form of EBA is probably due to autosomal recessive 

inheritance. 
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4.3.1.11 FAJ.'HLY 11 

This family of mixed ancestry lived in the Westen1 Cape. 

There ~a.s no cansanguini ty. 

Pedigree: 

I 2 

n 1 

The proband was II-4, who was noted to have blistering of the 

skin at the time of birth. The infant's mother innnediately 

recognised the lesions as EB and the child was referred for 

special care. ,He had the typical skin manifestations of EB 

with some involvement of the oral mucosa and he died at the 

age of 14 days. 

Comment: Autosomal recessive inheritance of EBA Generalisata 

Gravis is demonstrated in this kindred. 
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4. 3 .1.12 FA.i\ULY 12 

This family •..;ere South African Blacks of the Xhosa and Sotho 

tribal groups. Both parents were young and there was no 

consanguinity·. 

Pedigree: 

II 
/ 

The infant presented 2 days after birth with periumbilical 

blistering. Lesions soon appeared on the buttocks, and then 

in a widespread distribution. The infants clinical condition 

deteriorated and she died at the age of two weeks. 

Comment: This case illustrates probable autosomal recessive 

inheritance of EB Atrophicans Generalisata Gravis. 
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4.3.2 EBA with pyloric atresia 

A South African Black infant was born in a rural area of the 

Southern Transvaal with the characteristic manifestations of 

EB. She was transferred to a ma.jor hospital where the 

diagnosis of EBA ;...as confirmed. In addition, the infant was 

found to have pyloric atresia. 

Shortly after admission, she died. No pathological or post­

mortem studies were done. 

Comment: This patient illustrates the well-doctmented 

relationship between lethal EBA and pyloric atresia. No other 

infants with this association were encountered in this st~y. 

83 



84 

Non-lethal EB Atrophicans Generalisata Gravis 

This kindred of British stock ha.s non-consanguineous and had 

no family history of EB. T'nere -wa.s no advanced paternal age. 

Pedigree: 

I 

I I 

The proband was a 10 year old girl. Her earliest sign of EB 

was circumferential blistering of a single finger which was 

evident at the time of birth. Bullous lesions of the skin 

induced by minor trauma soon followed with involvement of 

face, hands and feet. During infancy the scalp -wa.s affected, 

with delayed grow~h of hair although latterly hair grow~h wa.s 

normal. The most severe manifestations h·ere facial, which 

caused a consistent masl\:-lih:e pattern of blistering and scab 

formation. 



Figure 6. The "mask" of lesions in the child t-·i th EBA Generalisata Gnwis 
(non lethal l . 
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Figure 7 . Absen t f iru5ernails and atrophic skin in the chi l d ";}_t h non 
lethal EBA Generalisata Gravis . 
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Nails of fingers and toes -were shed, -without regeneration. 

Teeth, though overtly normal, had a tendency to caries. 

Blistering of the eyelids occurred and no eyelashes developed 

in the lo-wer lids. There -was no corneal involvement. 

Exhaustive attempts at treatment -were unsuccessful. 

The most striking feature on examination was the involvement 

of the face. A confluent mask of fresh serous blisters, 

haemorrhagic blisters, and scab formation covered most of her 

face, surrounding her eyes, nose and mouth and extended onto 

upper eyelids (Fig 6). 

Although this ''mask" fluctuated in severity, she -was never 

free from involvement of this area. The healed skin on the 

hands, feet, arms and legs appeared thin and atrophic. No 

nails -were present on the fir~ers or the toes (Fig 7). Her 

teeth -were overtly normal. 

Comment: The distribution of lesions predominantly on the 

face is fairly characteristic of EBA Generalisata Gravis, or 

Herlitz Syndrome. Histopathological confirmation of her 

clinical subt~~ is discussed more fully in Section 5.1.2. 

This type of EBA is rapidly fatal, in infancy, and an 

explanation for her survival is needed. Two possibilities 

exist: in view of the marked heterogeneity in EB, she may be a 
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genetic compound. Alternatively, she may be a manifestation 

of yet another subtype of EBA. The Disentis t;y-pe of EBA 

described in 1976 by Hashimoto should also be considered in 

the differential diagnosis of her EB, although she is not 

t)~ical of this subgroup. 

The parents of this child were visited on several occasions by 

members of the Department of Social Welfare, who were informed 

of suspected non-accidental injury, or child abuse. This 

erroneous diagnosis of non-accidental injLrry in children with 

EB has emerged as a very important issue: and will be 

discussed more fully in Section VII. 
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4.3.4 EBA Generalisata l'li tis 

This kindred was of English and Afrikaner stock. There ..,-as no 

notable family history, and no consanguineous marriages had 

occurred. Both parents of the proband were in their early 

twenties at the time of conception. 

Pedigree: 

J 

H 

The proband was a five year old girl ~;ho presented at birth 

with widespread lesions of EB. She has had a stormy course 

with severe blistering sparing no area of the body. Bullae 

resulted from minimal trauma and occurred spontaneously. Her 

nails were dystrophic and severe involvement-of the scalp led 

to very sparse hair grow~h. In addition, teeth were very 

carious despite meticulous dental hygiene. Treatment was 

palliative, and served only to prevent secondary infection of 

the lesions. The condition of this child was consistently 
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Figure 8 . Widespr ead bullous l'9sions in a child "hi t ,h EBA ;·Ji tis . 



Figure 9 . Alopecia i n EBA 'VIi ti s - a n institutional ised c hild requiring 
daily dTes s i ngs . 
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severe and follow-ing repeated admissions to hospital in 

infancy and very early childhood, she is now resident in an 

institution >-vhich provided full nursing care. 

There w-as a generalised distribution of the t)~ical bullae of 

EB. Her hands and feet w-ere most remarkable, but there was no 

area of the skin w-as spared. (Fig 8). 

Finger and toe nails were absent. Teeth were extremely 

carious and required extraction. There was severe blister 

formation of the scalp and the hair v..-as very sparse and fine, 

with large areas of alopecia. (Fig 9). There Has no scarring 

although the skin w-as atrophic with areas of hyper­

pigmentation. 

Comment: This girl manifests a non-lethal form of EB 

Atrophicans. The areas of alopecia especially on the scalp 

and the defective dentition are highly suggestive of EBA 

Generalisata Mitis. There are no other concomitants such as 

shagreen patches or naevocytic naevi to support the. diagnosis 

of the other non-lethal EBA subtypes. The pedigree data is 

compatible with autosomal recessive inheritance. 
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4.4 EP!DEIM)LYSIS BULLOSA DYSTROPHICA 

The term Epidermolysis Bullosa Dystrophica (EBDl encompasses 

all those forms of EB where scarring and milia result from 

blister formation. Nail dystrophies are an integral part of 

the dystrophic subgroup. 

EBD may be inherited in an autosomal dominant or recessive 

pattern. The scarri...,g forms of EB will therefore be divided 

for purposes of this thesis into Autosomal Dominant Dystrophic 

Epidermol:,-""Sis Bullosa (DDEB) and Autosomal Recessive 

Dystrophic Epidermolysis Bullosa (RDEB}. Within the tw-o broad 

groups, each can be subcategorised into to various subtypes as 

will be elaborated in subsequent sections. For ease of 

discussion, and since X-linked inheritance is not in question 

here, the word 1autosomal' may be omitted, although implied. 
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4.4.1 Autosomal Dominant EB Dystrophica (DDEB) 

Atrophy of the skin, scarring and milia result from bullae 

formation. Milia are discrete white subepidermal cysts which 

are seen within the scar tissue. Onset of skin lesions in the 

different types of DDEB is variable and range from birth 

through adolescence to the third decade. The nails are 

dystrophic a~d if shed are seldom regaine~.· Involvement of 

the dentition is unusual. 

Prognosis for life in this form of EB is good although there 

may be a marked impairment in the quality of life. 

Histopathological studies confirm intradermal blister 

formation with alteration of structure and quantity of 

anchoring fibrils. 

Certain clinical concomitants are significantly associated 

with the different forms of DDEB, the most s·erious of which is 

the development of malignant change within scar tissue. These 

clinical variations are outlined in Table 4-III. 
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TABLE4-III 

SUBT'lPES OF Al7TOS0t'1AL DCt"'liNA.t--.TT EPIDER.1110LYSIS BULLOSA DYSTROPHICA 

Subtype ?..ge of 
Onset 

Distribution of 
Lesions 

Clinical Concomitants 

1 . EB Dystrophica 0-5 years Dorsum of extremities Maligna11t change in 
Cocka~~e scars 
Touraine 

2. EBD Pasini Neonatal Mainly limbs; oral Albopapu.loid patches 
mucosa present in adolescence 

3. EBD Pretibial 11-24 years Pretibial Occasional albop._q,pular 
lesions 

4. EBD Bart Intra­
uterine 

Generalised: 
corneal 

CoP~enital absence of 
skin and skin 
ulceration. 
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4.4.1.1 

4.4.1.1.1 

I 

n 

m 

N 

EB Dystrophica Cocl\:a"Y-ne Touraine 

FA'''liLY 1 

This South African family of British descent have nine 

affected members in four generations as seen in the pedigree 

below. 

Pedigree: 

3 4 
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The proband, III-5, t.;as a 22 year old female ;,;ho presented 

had blistering of the skin and absence of her toenails at 

birth. Her skin was fragile and blister formation resulted 

from any minor trauma. Lesions w-ere localised to the low-er 

legs, forearms, feet and hands. There w-as no involvement of 

face or oral mucosa, nor trunk. Subjectively, she found that 

blistering ••as more severe in the hot. summer months. 

Healing w-as slow and resulted in scarring. The nails of her 

fingers were shed periodically, and on regenerating were 

small and thickened. Her toenails did not develop. Her 

teeth were unaffected. There was a marked improvement in her 

condition after puberty. No treatment altered the course of 

her EB. 

Unrelated to her skin lesions, she had congenital 

micrognathia and underwent a successful reconstruction of the 

jaw in her late teens. 

Typical scarring and milia consequent upon bullae ~•ere 

present on the skin distal to her elbows and knees. <Fig 10). 
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Figur e 10 . Scarring consequent upon blistering in DDEB Cocka~Tie Tour aine. 



No fresh bullae "ere present. Her finger nails t,;ere rnarl\:edly 

dystrophic and her toenails were absent. 

Her family history and the localised distribution of her 

lesions were consistent with DDEB Cockayne Touraine. 

Corrunent: This kindred manifested the autosomal dominantly 

inherited EBD Cockayne Touraine, where blistering is 

localised to the distal part of the extremities, particularly 

the dorsal surfaces. All affected members had identical 

manifestations of EB and those who were deceased had died of 

unrelated causes. 
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4.:-1:.1.1.2 F:\i'liLY 2 

This family of mixed ancestry resides in the ~vestern Cape and 

Transvaal. 

Pedigree: 

I 

II 
S-9 

m 

IV 
2 
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Figure 11 . Nail dystrophy in DDEB Cockayne Tour aine . 



The proband Fas III-10, a thirty ,year old man. Since birth 

his skin >.;as fragile with a tendency to blister on minor 

trauma. The distribution of lesions was primarily on the 

distal extremities. The bullae healed but resulted in 

scarring. Although his fingernails were unaffected, his 

toenails were abnormal. There was no change in his condition 

with age, nor worsening of symptoms in the summer. 

At the time of examination there were no bullae. There was 

marked scarring of the skin of the distal extremities and the 

nails of his toes were dystrophic (Fig 11). 

~omment: This data is consistent with autosomal dominantly 

irillerited Epidermolysis Bullosa Dystrophica Cockayne 

Touraine. There t-as discrepancy in the data regarding 

inheritance in this family; III-1, who had EB, is the son 

of U-1 ;.;ho is reputed to have no der;natological problems. 

Il-l <.;as not available for investigation. This may be a 

demonstration of incomplete penetrance of the gene for EBD 

Cockayne Touraine, although without objective proof, no such 

conclusion may be drawn. All other affected family members 

had mru1ifestations of EB identical to the proband. 



..j,,.:\..1.1.3 fA,_"1ILY 3 

The family were of South African Black stock. There was no 

lmo-wn consanguinity. 

Pedigree: 

I 

n 

m 
The probar,d was a 45 year old woman who manifested 

traumatically induced blistering of the skin since birth. 

Lesions were confined to the distal extremities, and healing 

resulted in scarring and milia in these areas. Nails, teeth 

and hair 1-;ere unaffected. 

She had shown some improvement 1-i"ith advancing age, but her 

occupation in domestic service predisposed her to a moderate 

amount of trauma, and active blistering occurred frequently. 

She had bullous lesions on the hands and feet, but marh:ed 

scarring over the Jmees, elbows 1 shins 1 hands and feet. Her 

nails >•ere rmaffected. 
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Comment: Her clinical findings t.:ere compatible t,;ith the 

diagnosis of EBD Cockayne Touraine. The pedigree may be 

consistent Hith an neH mutation for this autosomal dominant 

condition. It is of interest that none of the proband's 

children are affected. 
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~.4.1.2 EBD Pasini 

The kindred >.;as a large Sotho fa.-nily residing in a rural 

fanning community in the north-eastern Transvaal. Members of 

four generations were examined, of whom 7 persons had EB. 

There was no consanguinity in any of the marriages shown in 

the pedigree. 

Pedigree: 

I 

IT 

m 
7 

N 
3 

v 
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The proband ;,;as III-:~J a 38 year old ~,;oman. Blistering of 

her skin began on the second day of life ''i th a specific 

predilection for the limbs, particularly over the pressure 

points. Lesions healed with scarring. There was no 

involvement of mucosal surfaces, teeth, nor eyes. Finger and 

toe nails were lost '"i th trauma and Here thickened and ridged 

when regained. 

The condition of her skin gradually improved after the second 

decade. Her six pregnancies did not affect the condition of 

her 1 • sn:1n. There was no seasonal variation in her blistering 

tendency. 

Skin lesions were most marked on the extremities, HorseniP"g 

distally and over pressure points. Fresh and established 

blisters >-:ere present: an area of ichthyotic sl~in formed a 

transitional zone bett.;een blistered and affected skin and 

normal skin on the thighs. The face t.;as spared. 

The most striking feature was the nature of her scarring. 

Discrete opalescent white areas were present on her arms and 

legs, t.;here repeated bullous lesions had led to pigmentary 

alteration (Fig 12). The nails of her fingers and toes were 

dystrophic. 

There were confluent areas of papules, approxi;nately four 

millimetres in diameter on the sebaceous parts of the body. 
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Figure 12 . Depigmented scars on -che l egs o f a. ' 'om.<m ;..:-i th DDEB Pasini. 



The patient was unable to recall the duration of these 

lesions. She ;.;as edentulous - complete extraction had been 

performed for replacement with cosmetically preferred 

dentures. 

No medical attention had been sought and consequently no 

treatment had been attempted. None of the famil.y members 

regarded their EB ~~ significant. 

A clinical diagnosis of Epidennolysis Bullosa Dystrophica 

Pasini was made on clinical grour1.ds. Results of special 

investigations -..;ill be elaborated in the relevant sections. 

Comment: The papules in the sebaceous areas bore striking 

resemblance to the so-called Pasini papules, although they 

~.;ere not depigrnented, as are the classical albopapuloid 

lesions. Tl:1e Pasini type is not -.;ell d.ocumented in dar!~: 

sldnned persons and these papules may be the manifestation of 

Pasini papules in a pigmented skin. 

Autosomal dominant inheritance of EBD Albopa.puloidea (Pasini) 

is demonstrated with complete penetrance. The presence of 

this condition in several generations is suggestive of an old 

and fairly stable gene. 
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4.4.2 Autosomal Recessive EB Dystrophica (RDEBl 

The clinical features of RDEB are similar to those of DDEB; 

with skin atrophy, scarring and milia are a consequence of 

bullae and the nails are dystrophic. The phenot)~ and 

complications are, however, more severe. The onset of lesions 

is usually at birth or infancy, although the late onset of EBD 

Progressiv~ in adolescence is recognised. Mucous membranes 

are involved and ocular abnormalities may be seen. In 

addition, there may be hypoplasia of the dental enamel. 

Life ex-pectancy is not diminished. However, the more severe 

t;y-pes of P.DEB, with widespread blistering, complicated by 

scarring, syndactyly and contractures, may be mutilating. 

TI1e ultrastructural changes are identical in RDEB fu!d DDEB; 

bullae are subepidermal and the anchoring fibrils are abnormal 

in structure and diminished in size and number. The latter 

may be identified in skin without acute blisters. 

The various forms of RDEB are compared clinically in 

Table 4-IV. 
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1. 

2. 

3. 

4. 

5. 

TABLE 4-IV 

SL'BTYPES OF Al.?roSCi'L.:\L RECESSiv'E EPIDER."IOLYSIS BUJ...LCSA DYSTROPHICA 

Subtype 

EBD In versa 

EBD 
Progressiva 

EBD 
Hallopeau 
Siemens 

EBD Fine 

EBD 
Generalisata 

Age of 
Onset 

Birth 

Late 
child-
hood/ 
ad.oles-
cence 

Birth/ 
infancy 

Birth 

Birth 

Gravis (Winship) 

Teeth 

Hypo-
plc~.stic 

enamel 

H;ypo-
plastic 

Prognosis Distribution 
of lesions 

Good Perianal, 
peri vulvar 

Good Hands, feet, 
knees, 
elbows; 
oral mucosa 

Good Generalised 
oesophageal· 
and corneal 

Good Proximal 
arms and 
legs 

Good Generalised 

Clinical 
Concomitants 

Anal and 
oesophageal 
strictures; 
sideropoenic 
anaemia 

Progressive 
perceptive 
deafness 

Syndactyly, 
contractures 

Centipetal 
progression 
of s;y1llilletrical 
blisters 

Alopecia, 
short 
stature, 
contractures 
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4.4.2.1 EBD Hallopeau Siemens 

4.4.2.1.1 EBD Hallopeau Siemens- General 

4.4.2.1.1.1 FAMILY 1 

This kindred were of mixed ancestry and there was no known 

consanguinity. There w-as no positive family history. 

Pedigree: 

I 

II 
1 2 
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Figure 13 . Lesions on the face of an infant with RDEB Hallopeau Siemens 
(General ) . 
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Figure U. l)ystrophic fingernails and bullous lesions in a boy with RDEB 
Hallopeau Siemens (Ctneral l . 
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The proband was a 1·± month old boy w-ho presented at the time 

of delivery w-ith blisters on both feet. Soon after birth, 

w-idespread bullae appeared, induced by very minor trauma to 

the skin. During feeding, the oral mucosa blistered and "-O.S 

almost totally stripped from the mouth, necessitating 

nasogastric tube feeding (Fig 13). In addition, his nails 

w-ere shed periodically, Hith regeneration of dystrophic nails. 

Treatment with vitamins and zinc ointment had served to 

palliate his condition, but even s:ymptomatic management was 

largely ineffective. 

Bullous lesions and scars were distributed throughout the 

body. Lesions seen on the genetalia and in the mouth, in the 

neonatal period healed and were not present at subsequent 

examinations. His nails were shed due to subungual 

blistering, and regrowth had yielded dystrophic nails on 

fir~ers and toes (Fig 14). 

Comment: This infant has EBD Hallopeau Siemens - General. 

The parents were frequently accused of child abuse, and a 

report had been made to the police regarding skin lesions . 

w-hich resembled cigarette burns. EB mimicking child abuse is 

discussed in a separate section of this thesis. 
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4 . 4 . 2 . 1 . 1 . 2 FA~UL Y 2 

This family of mixed ancestry had. no lmot-n histor7 of any 

inherited diseases. No consanguineous marriages had occurred 

and the parents of the proband were both young. 

I 

IT 

The proband ~.;as an 18 month old boy Hho presented with areas 

of denuded skin on both heels, at the ·time of birt.h. 

Widespread blistering of the skin a.>Ld mucous membra.'1.es ensued, 

and subungual blistering resulted in the loss of his nails. 

His condition was better in cool weather and showed a marked 

deterioration in the very hot summer months. Initial 

treatment with Phen~~oin in a neonatal unit was thought to be 

successful by the attending paediatrician, although no 

objective proof of its efficacy was evident. 
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Figure 15 . Generalised distribution of lesions in a boy wlth RDEB 
Hallopeau Siemens (General). 
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Examination reve.aled fresh blisters and scarring in a 

_generalised distribution. (Fig 15) . Several nails were 

dystrophic. Those teeth Hhich had erupted appeared normal. 

Conunent: Cinical assessment together with genetic information 

were consistent with the diagnosis of RDEB Hallopeau Siemens 

(General). 
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4.4.2.1.1.3 R~~ILY 3 

The kindred were of,English and Irish stock. There was 

neither consanguinity nor a family his tor)· of any inherited 

disorders. 

PediE:ree: 

I 

II 
/ 2 

The proband was a 23 year old male who was referred for 

investigation by a gastro-surgeon, to whom he had complained 

of dysphagia. In addition he had traumatically induced 

bullous skin lesions which had persisted from infancy into 

adulthood. The lesions were in a generalised distribution and 

resulted in scarring. SubilllodUal blistering had led to the 

shedding of all his nails which had not regenerated. 

Since his early teens, there had been some improvement in the 

condition of his skin, although treatment in childhood had had 

limited success. Unlike many persons with EB, who suffer more 
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Figure 16 . Scarring and nail dys trophy in an adult i...-hT. RDEB Hallopeau 
Siemens (General ) . 
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blisterir-~ in the summer, he f::lt that his condition 

deteriorated in ext:ceme1y cold i.;ea t her. 

Blistering o f the t ongue, palate and or al mucosa had continued 

into adulthood, and worsening dysphagia with a marked 

restriction of swallowing was his most troublesome symptom. 

Food woul d "sti ck" at the cervical region and, on some 

occasions, he could nei t her swallm.; nor :cegurgi tate the bolus. 

There was no associated respiratory compromise. 

There was widespread scarring of his skin with a few f r esh 

serous bullae. Those nails whi ch had regenerated were 

markedly dystrophic (Fig 16 ). His teeth ••ere unaffected. 

Blisters on the palate and oral mucosa suggested t hat his 

oesophageal invol vement was still active, and t hat new lesions 

as well as stricture s may have cont ribute to his dysphagia. 

Oesopbagoscopy had previously been performed ar~d had r evee.led 

numerous bull3.e on t he entire length of t he oesophagus mucosa . 

A barium swallow was performed and this revealed two 

obstructions in the cervical region with the features of 

oesophageal webs. The fi rst obst ruction, whic h was opposite 

the fift h cervical vertebra, was not markedly narrow. Three 

centimetres below this, and opposite t he seventh cervical 

vertebra, was an extremely narrow web-like structure (Fig 17, 

18) . Between t he 2 lesions was marked pseudodi verticulwll 

formation. The natur e of this l esion related to t he hi story 

obtained, when he was unable to regurgitate the obstructir~ 
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Figure l 7 . PA view- of Bariwll s•.;al J.ow- show-ing strictures are CS and Cl 



1 21 

Figure 18 . Lateral vie~_; of these oesophageal s t ric tures 



Figure 19 . Barium study after dj_ latation demonstrat ing a mar[;;:ed reduction 
in the stricture s 
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bolus; food may lodge· bet>-ieen t,he two strictures thus 

explaining his s;y-mptoms. Oesophagoscopy was impossible due to 

the severely narrm.;ed stricture. 

Dilatation of the stricture was performed by balloon 

endoscopy. Under pethidium and valium sedation, a guide wire 

was passed into the stomach. An 8mm balloon was positioned 

accross the webs simultaneously and inflated for 30 seconds. 

This did not produce discomfort and the procedure was repeated 

with a 12mm balloon. At a second visit 5 days later, a 

Celestin dilator (Neoplexl was passed to size 36 French ( 12TI'ml 

with no discomfort although resistance was noted. Two days 

later the bigger Celestin dilator (French 34) was passed 

through 3/4 of its length. A repeat barium study following 

the dilatation sho>-ied a marked improvement of both >-iebs (Fig 

19). In the hope of preventing further cicatigation, visanic 

( sucralfate) lg, dissolved in y..·ater was sipped 4 times daily 

for 2 weeks. 
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There t.;as considerable symptomatic relief ~d th this procedure 

and follow up correspondence 1 ;r·ear later confirmed that he 

had had no recurrence of his dysphagia. 

Comment: Tnis association of severe oesophageal and buccal 

mucosal involvement is an unusual though well-documented 

complication of F.DEB. Oesophageal strictures are known to 

occur as a complication of EBD Inversa - by virtue of the 

distribution of lesions, this subt;y--pe can be excluded 

clinically, and the diagnosis of EBD Hallopeau-Siemens 

(general) is favoured. Other relevant special investigations 

and management will be discussed in the subsequent chapters 

of this section. In view of his oesophageal strictures and 

the successful management of these lesions, Chapter ·;· is 

devoted to the involvement of the oesophagus in EB. 
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4.4.2.1.1.-t FA'HLY 4 

II 

III 

IV 

v 

VT 

This.kindred .-as of Afrikaner stock from the Northern 

Transvaal. Although the proband's parents w-ere not relatives, 

there had been intermarriage in the family, and his paternal 

grandparents were first degree relatives. 

Pedigree: 

The proband was a 15 year old boy who presented with 

blistering of the skin at the age of tHo months. The t:y-pical 

bullous lesions of EB were induced by trauma in any area of 

the body but especially the feet and legs,. hands and ears. 

There had been involvement of the oral mucosa and palate, i..;i th 

recurrent blockage of salivary ducts in the mouth. 
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Figure 20 . RDEB Hallppeau Siemens (general) nail. dy stropl"ly 



Scarring had resulted from acute lesions, and in this respect 

there had been some sparing of the face, where minimal 

scarring had occurred. After repeated shedding, the 

dystrophic nails of his fingers and toes did not regenerate, 

His teeth and eyes were not involved. 

He had the typical bullae and scars of EB Dystrophica. The 

distribution of lesions was generalised although involvement 

of the skin was most marked on the distal extremities and 

ears. All finger and t.oe nails had been shed (Fig 20) . 

Small blisters and scars were seen on his palate. His teeth 

appeared normal and healthy. 

IV-2 had the identical manifestations of EB Dystrophica. 

Comment: The pedigree data suggested autosomal recessive 

inheritance. Family members.were from a small community and 

consar1o0Uineous marriage had occurred. The clinical and 

genetic data were compatible t-<ith the diagnosis of RDEB 

Hallopeau Siemens (general). 
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4.4.2.1.2 EBD Hallopeau Siemens- ~rutilans 

4 . 4 . 2 . 1. 2 . 1 FAl"IIL Y 1 

The family shown in the pedigree below were of Madeiran 

Portuguese stock. No consanguinity was lmown. 

Pedigree: 

I 1 2 

ll 8 

/' 
1 

The proband w~ a 14 year old boy who w~s diagnosed soon after 

birth as having EB, when typical bullous lesions developed 

over the entire bod..y, induced by trivial trauma. The scalp 

was not spared and the oral mucosa w~s stripped during 

feeding. Widespread scarring resulted from his blisters. 



The nails of his fingers and toes were shed as a result of 

subungual blistering, and did not regenerate. His teeth 

became carious in his early childhood, necessit~ting almost 

tot~l extraction. In addition, he suffered from intermittent 

dysphagia, and this, together with inadequate dentition, 

allowed him to eat only a pureed diet. 

Since the age of 12 years he noted some improvement in his 

condition. Nevertheless, he continued to blister on any 

frictional trauma and his skin, which ~..-as fragile, split open 

when subjected to minimal stress. No attempts at treatment 

had been successful. 

Ynis boy had 1narked short stature and was well below the third 

percentile for height, using standard charts. Fresh serous 

blisters, to raw, deroofed and desloughed sores, and crusted 

lesions in varying degrees of the healing process were evident 

on his skin. No area of the body was spared a.nd blisters w'=•re 

present on the scalp. 

His hands and feet >.;ere most severely affected. Scarring and 

fibrosis had led to flexion contractures with resultant 

syndactyly and ultimately mitten-like deformities of both 

hands and feet. No nails were present on the fingers or the 

toes. Similar complications of scarring peri-orally prevented 

full opening of his mouth. His four remaining perma.rient teeth 

were carious, and the enamel appeared to be hypoplastic. 
A clinical diagnosis of EBD Ha.llopeau SiemeP..s •.;as made. 
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Despite sy~ptoms of possible gastro-intestinal manifestations 

of EB, the patient and his family refused any further 

investigation of his condition. 

Comment: This boy was the most severely affected person 

encountered in the study. His physical signs confirmed 

validity of the suffix tmutilans' applied to certain t;>"pes of 

EBD Hallopeau Siemens. The fact that the parents of the 

proband were from a small inbred commtmity is in accordance 

with the autosomal recessive pattern of inheritance recognised 

in this subtype. 
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4 . 4 . 2 . 1. 2 . 2 FA'1ILY 2 

The family was of British and British/South African stock. 

Tne father of the proband t•as adopted in infancy, and no 

details of his family history were known. He emigrated to 

South Africa as an aciul t, and no consanguinity w-as suspec-ted. 

Pedigre~: 

I 

II 
2 

The proband was a 22 year old man who had bullous skin lesions 

at the time of deli very. A wide distribution of traumatic r...nd 

spontaneous blisters of the skin and mucous membranes ensued. 

These lesions healed with scaring and resultant deformities of 

his hands and feet. 

His rudimentary nails were shed in early infancy and did not 

regrow. Dental involvement was severe. His primary teeth were 

poorly developed and eruption of his h;ypoplastic pennanent 

teeth Y.:as delayed. Imperfect emu'llel had necessitated the 

crowning cf his teeth. In addition, this young man had 

S)111ptoms of dysphagia, dyspepsia and constipation, and 
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Figure 21 . Blister on the gingiva of a man wi t h RDEB Hallopeau Siemens 
(mutil,ans ) 
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Figure 22 . Skin les ions ••i th atrophy and scarring i n RDEB Hallopeau 
Siemens (mutilans ) 
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Figure 23 . ~i tten de formities of the hands of a rna~ with RDEB Hal lopeau 
Siemens (mutilans) 
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previous studies had demonstrated b.;o significant strictures 

of the oesophagus. These had been dilated several years 

previously without recurrence of his SJmptoms. 

Blistering of the oral mucosa and gingiva were evident (Fig 

21). Full examination of the teeth was not possible as a 

result of prosthodontic intervention; those teeth not yet 

treated displayed hypoplastic enamel and exaggerated caries. 

Scarring was evident a.."'ld perioral contractures prevented full 

opening of the mouth. 

His height was significantly below the average. Bullae, both 

intact and deroofed, were noted throughout the skin especially 

on the pressure areas where the skin l.;as atrophic. (Fig 22 J • 

Flexion contractures and secondary soft tissue fusion of 

digits (syndactyly) had resulted in mitten deformities of his 

hands and feet, with significant loss of ftmction. No nails 

were present (Fig 23). 

Comment: The symptoms and signs were those of 

Epidermolysis Bullosa Dystrophica Hallopeau Siemens 

(Mutilans). The pedigree data confirmed autosomal recessive 

inheritance and his sister who had died of unrelated causes 

had the characteristic lesions of this subt~~· 
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4 . 4 . 2 • 1. 2 • :3 FA~liLY 3 

The parents of this child of mixed ancestry "ere non­

consano~ineous &~d were both young. 

~:=cligree: 

I 1 

n 1 

The proband was a four year old girl who presented with 

blistering of the skin at the time of birth. These bullous 

lesions occurred throughout the body, and resulted in the 

formation of scars. Similar subungual involvement caused the 

nails of her fingers and toes to be shed, and the regrow~h of 

dystrophic nails had occurred on only three fingers. 
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Examination revealed a child -..;ho ;.;as below third centile for 

all parameters of gro"th, and had pallor consistent with an 

iron-deficient anaemia. She had a generalised distribution of 

the t}~ical acute lesions and scars of dystrophic EB. In 

addi·tion, those nails present on the fingers were dystrophic. 

Her dentition was poor, with hypoplastic enamel and severe 

caries. 

Complications of scarring Here fixed flexion contractures of 

the left foot and the fingers of the right hand, although no 

fusion of her digits had occurred. 

Comment: The features were consistent with RDEB Hallopeau 

Siemens. The very early development of the severe flexion 

deformities w~s consistent with the mutilans subgroup. 
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4. 4. 2. 1. 2. 4 FAr'liLY 4 

This family were Asians residing in Natal. 

Pedigree: 

I 1 2 

ll 1 2 3 

These persons had been lost to follo-w·-up, and were not 

examined during this study. The two affected siblings had 

been documented by a medical practitioner as having the 

t~~ical manifestations of EB Dystrophica. Scarring lesions 

had been complicated by mutilating deformities of the hands, 

and clinical records confirmed the diagnosis of REDB Hallopeau 

Siemens (Mutilans). 

Comment: Their manifestation of EBD demonstrated that the 

gene is present in persons of Asian stock. Inheritance, as 

seen in the pedigree, -w~s autosomal recessive. 

133 



139 

4 ,f •} 
.-t-.v Unclassified subtypes of EB Dystroohica 

4.4. 3.1 FAt'1ILY 1 

This family were South African Blacks, of the Tswana tribal 

group. Both parents were young. No positive family history 

for EB was obtained. 

Pedigree: I 

II 
2 

The proband was a five year old boy who was noted at the time 

of birth to have absence of skin of the left foot and a ra~" 

ar-ea at the top of his tongue. Soon thereafter blistering of 

the skin began. The distribution of lesions was localised to 

the arms, legs and oral mucosa and tongue. Blisters were slow 

to heal with resultant scarring. His nails were all shed and 

did not regenerate. His dentition was not affected. 

On examination he w~ noted to have bullae and scars on the 

distal extremities (Fig 24) No nails were present on his 

fingers or toes Se• . ..-eral blisters t'ere evident on his tongue. 
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Fi~re 24 . Scar ring lesions in a child ••i th unclassifiable EB Dystroph i ca 



His clinical condition was not severe and, the distribution of 

bullae mainly on the extremities, •.;as consistent '""i th a 

diagnosis of DDEB Cockayne Touraine. This phenot)-pe hot-ieYer 

is also characteristic of RDEB Hallopeau Siemens (local) and 

differentiation between these two subtypes was impossible. 

Comment: The pedigree data >.-as unhelpful. In this tribal 

group traditional inbreeding is known to exist and 

consa.1·1guini ty is considered desirable. This knowledge may 

support autosomal recessive inheritance, although a fresh 

mutation of the gene for DDEB may have occurred. 'rhis sporadic 

presentation of the milder form of EB Dystrophica poses a 

problem in terms of genetic counselling. 

One cannot positively differentiate on clinical or 

ultrastructural grounds betw-een autosomal recessive and 

autosomal dominant dystrophic EB. Clinically the phenotype of 

the autosomal dominant subgroups is less sever.·e the..n the 

autosomal recessive form, although similar to RDEB Hallopeau 

Siemens (local) dystrophic subt~~e presents sporadically, 

a dilemma exists in establishing -whether the inheritance is 

recessive, or a new mutation of a dominant gene. This aspect 

of genetic counselling will be further discussed in Section 

VII. 
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.; 1 ') f) 
-:t. -t.v.~ FAI-IILY 2 

This family of South African Blacks w-ere from the Xhosa 

tribal group. There >,;as no consanguinity. 

Pedigree: 

I 1 2 

n 1 3 

/' 

The proband, a three year old girl, presented with blistering 

skin lesions from the age of two months. The distribution of 

lesions w-as widespread and minimal scarring resulted from 

blisters. 
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Examination of the stn.n revealed bullous lesions distributed 

mainly on the hands and feet, legs, forehead and sacrum. 

Healed lesions were present as areas of depigmentation and 

some scarring was present. 

Comment: The sporadic manifestation of h~ could be consistent 

with autosomal recessive inheritance or a new mutation of an 

autosomal dominant form. Phenot~~ically, this milder form of 

EBD is more in keeping Hith the autosomal dominant subgroup. 
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4.5 A NEW SOL'TH AFRICAN SUBTYPE OF EB: EBD GENERALISATA GRAVIS 

The pedigree below shows an Afrikaner kindred from the 

Southern Cape. The proband w-as the only affected member of 

the family. There >.;as no parental consanguinity, and paternal 

age ;.-as not advanced. 

Pedigree: } 

II 
2 3 

The proband, a 20 year old male, presented with severe 

generalised blistering of his skin at birth. In addition, the 

nails of his fingers and toes were absent and did not develop. 

His history followed of a stormy course with severe bullae 

· deve·loping on minor trauma such as light contact with the 

skin, with the result that he had been unable to attend school 

or acquire employment. Lesions occurred at any site on the 

body including the scalp, the eyelids and the genitalia. The 

oral mucosa frequently blistered but he had not suffered 

dysphagia. Hair grow-th had been severely impaired since 

infancy. 
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Figure 25. A man with EBD Generalisata Gravi s beside his mother, 1.:ho is of 
nonnal stature 

1 4 5 



Fi gure 26 . Severe l esions in a w-idespread dist ribution in EBD General i s a -r:a 
Gravis 

1 4 6 



.-\t the age of 16 years his c ond ition deteY"iorated markedly , 

but over t he four years preceding this investigat ion, his skin 

l es i ons had s hown a ve.r y slight improvement. A.11 addit i onal 

problem was a longstanding iron deficiency anaemia. 

Numerous treatment modalities had been attempted including 

topical and oral vi t amins, steroi ds and antibiotics, and 

latt erly Phenytoin. No significant relief of s ymptoms had 

been achieved. 

This young man y.;as of very short stature as demonstrated in 

Figure 25 which shaHs him beside his mother, who is of average 

stature. 

The skin was very severely affected with an almost confluent 

patt ern of bullae at varying stages of development distributed 

(Fig 26) throughout the body . tvlost of these blisters ~-<ere 

filled with blood. No area of the skin was spared and bullae 

were present on the upper eyelids and on the genitalia. There 

were no acute lesions in the oral mucosa and his the corneas 

were unaffected. 

The nails of all his fingers and toes were absent (Fig 27 ). 

His teeth t.;ere markedly carious despite good oral hygiene. Body 

hair was minimal despite otherwise normal sec ondary se~~al 
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Figure 27 . Absence of all finger nails in EBD General isata Gravi s 



Figure 28 . Alopecia is almost compiete in the man '"i th EBD General i 3a-ca 
Gravis 

14 9 



characteristics. He had almost complete alopecia and his 

scalp ;.;as covered by fresh blisters, open sores and some 

scar tissue (Fig 28). In addition he had flexion contractures 

of the digits, elbm.;s and knees consequent upon repeated 

bullae, scarring and fibrosis. 

Comment: This yo~~ man did not have the phenotype 

of any previously documented t;y-pe of EB. The fact that this 

w-as a new entity Has verified by Tobias Gedde Dahl in personal 

communication. 

This subt;y-pe varies from RDEB Hallopeau Siemens (mutilans) in 

that despite very severe scarring lesions, no secondary soft 

tissue fusion of digits occurred. In addition the 

dis.tribution of lesions is quite \mlike any reported cases of 

RDEB Hallopeau Siemens. Almost complete alopecia is a 

compelling finding in this man. tvnile it is true that 

scarring Hould prevent hair gro~ith, he has never had a normal 

distribution of hair on his head or body. In addition, the 

degree of scarring of his scalp is not sufficient to postulate 

that this was the sole cause of his alopecia. 

The nomenclature RDEB Generalisata Gravis has been chosen in 

view of the widespread distribution of lesions in this ver)­

severe dystrophic subtype. In accordance with the use of 

eponyms, this form will be designated EBD Generalisata Gravis 

(Winship). 
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4.6 

4.6.1 

t;~CLASSIFL'\BLE EB 

The families described in this subsection •-<ere resident in 

rural communi ties. Documentation of EB "'as made in the 

infants, who were then lost to follow-up, without further 

investigation. For this reason, no specific diagnosis of a 

subt~~ of EB could be made. 

FAMILY 1 

This negro family of the Shangaan r-ribe ••ere non­

consanguineous. There -w-as no parental age effect. 

Pedigree: 

I 1 2 

n 
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This infant >..;as noted to have blisters on the abdomen ;...-i th 

peri-umbilical involvement soon after birth. The lesions 

became progressively worse and widespread im,-ol vement of the 

trunk and all four limbs occurred. In addition, she was found 

to have a patent ductus arteriosus. 

Comment: The investigator did not personall;{ examine this 

infant. In the absence of further clinical or histological 

information, no classification of her EB to a specific subt~ype 

could be made. 
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.:J..6.2 F~~'v!ILY 2 

The family were non-consanguineous South AfTican Blacks of the 

Zulu tribal group from Natal. The father of the child -was 45 
I 

years of age. 

Pedigree: 

I 1 2 

n 3 

The infant presented soon after birth with widespread bullous 

lesions typical of EB. These lesions appeared to heal well 

and it was not yet unknown with which tJ~ of EB she was 

affected. The family ~•ere resident in a remote rural area and 

no specialist opinion or histopathological studies had been 

possible. 



Comment: The presence of EBA is well documented in the Zulu 

people of South Africa. Clinicall-y, this infant >..;as more 

lih:ely to have one of the simplex or d;lstrophic subt-,y-pes, as 

the reporting practitioner had discharged her home, 1.,;i thout 

fear that she would not thrive. The advanced paternal age may 

be of significance, where a new mutation of an autosomal 

dominant gene cannot be excluded. 
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-L6.3 FA''liLY 3 

This fmnily were Zulus, non-consanguineous, both parents being 

teena,gers. 

Pedigree: 

II / 
1 

The infant presented with bullous lesions from the time of 

birth. Blistering was mainly on the hands and arms, and the 

nails were dystrophic. 

Comment: As -...;as the case with 4 . 1 . 4 . 5 . 2 , this infant had not 

been fully investigated due to geographical constraints. Her 

dystrophic nails were suggestive of EB Dystrophica. 
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CH.I\PI'ER 5 RESlJLTS OF SPECIAL INVESTIGATIONS 

5.1 HIS'roPATHOLOGICAL FINDINGS 

5. 1. 1 EB Simplex 

5.1.2 EB Atrophicans 

5.1.3 EB Dystrophica 

5.1.3.1 

5.1.3.2 

5.2 GENETIC STUDIES 

5.2.1 HLA ty~ing 

Autosomal dominant EB Dystrophica 

Autosomal recessive EB Dystrophica 

5.2.2 Red cell enzymes 

5.2.3 Restriction fragment length polymorphisms 

5. 3 BIOCHEMICAL STUDIES 
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5.1 HISTOPATHOLOGICAL FINTIINGS 

The histopathological findings are consta~t within each subset 

of EB, and for this reason specific details of each patient 

will not be listed. In order to avoid repetition, the 

ultrastructural char~es of the major subgroups, EBS, EBA 

and EBD will be described as a whole. Any significant 

additional factors, or unusual individual findings will 

follow. Features specific to the minor subtypes of the four 

main groups will be elaborated thereafter. 

Conventional light microscopic examination of skin was not 

relied upon for diagnosis; apart from an obvious cleavage 

plane, the ultrastructural char~es are not visible at low 

magnification. Light microscopy is however essential for the 

study of survey sections, in the localisation of the area of 

interest for ultrathin sections for electron microscopy. 

These survey sections, simply stained Hith methyl blue, were 

inadequate for detailed study of the derma-epidermal junction. 

Bullae may be visible intra- or sub- epidermally at a 

magnification of X 40, but no further ultrastructural 

localisation of the derma-epidermal junction is possible. 

The ultrastructural changes of the skin in the persons studied 

were therefore delineated by electromicroscopy. The findings 

in each t3--pe are elaborated in the follm-<ing subsections. 
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EB SimPlex 

Samples from unda;naged skin, i.e. skin "'i thout acute or recent 

bullae, ha..i normal ultrastructure (Fig 29) . 

BULLOUS il-:.')IOlvS 

Samples taken from the edge of a fresh blister sho<..;ed 

cytolysis of basal cells. Light microscopy revealed 

occasional dyskeratosis and acanthosis. 

Intra-epidermal cleavage planes ;.;ere noted, wit.hin the basal 

layer. The floor of the blister was the c~~oplasm of the 

basal cells while the roof consisted of epidermis and stratum 

cornetnn (Fig 30 ) . 

The basal lamina was undisturbed, and hemidesmosomes, basal 

lamina, anchoring fibrils and collagen were qualitatively and 

quantitatively normal. 

SPECIFIC FINDINGS 

None of the skin samples examined in this ;..;ay demonstrated any 

unusual or remarkable ultrastructural changes. The findings 



!_7igure 29 . Normal ultrastructure at the dermoepidermal junct ion of 
the undamaged skin of a patient '"i th EB Simplex ( x 8200 } 
(BL = basal lamina ; C - dermal collagen 
H = hemidesmos omes.; 8 = basal cell } 
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Figure 30 . Intraepidermal blister in EB Simplex (x 30000) . The c.Leava~e 
is '"i thin t he basal cell layer 
(BC = blister cavity) 
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,..-er e identica l l n persons wi t h EBS Koebner or EBS Weber 

Cockayne. I n the family with EBS with mottled pigmentation 

there was cyt o l ysis of hyperpigmented basal cells. There was 

no signi f i cant inflammat ory inf ilt rat e in t he epidermis of the 

2 persons with EBS Dowling Meara. 
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EB Atrophi cans 

The ma,jori t y of patients in this study t.;i t h t he let hal f orm of 

EBA were born i n rural areas, and skin biopsies were not 

irrunediately performed. The life span of many of these 

patients w"as too short for the i nvestigator in this study to 

personally obt ain such specimens. 

Histopathological studies were therefore performed on only 

nine of the twenty patients. Three of these were pos t -mor tem. 

[JND.41."14GED SHIN 

The 'normal 1 skin was not studied. 

BLLWUS LESIONS 

Bl i ster format i on w·as wi t hin t he lamina l ucida (Fig 31 ). The 

blister roof was f ormed by the basal cells. Vacuolation 

occurred, with resultant disruption of tonofilaments. The 

basal lamina, which formed the bl i ster floor, w"a.S undisturbed 

The structure and number of anchoring fibril s , as we l l as 

collagen f ibrils, w·as unaltered. The hemidesrnosornes were 

sparse in number and were markedly hypoplast i c (Fi g 32) . 

The histologica l changes in t he 11 year ol d gir 1 <-<i th t he non-

letha l EBA Generalisata Gravis ...-ere i dent i cal (Fig 3:3 ) , a s 

were those of t he child wit h EBA Generalisata Mitis. 



Figure 31 . A blister has formed hi t hin the lamina lucida in EB 
At rophicans ~x 49000) 
{ BL = basal l amina K = blister ca·,·i t y P = plasma membrane 
of basal cells ; C = de rmal colla~en ) 
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Figure 32 . Hemidesmosomes are markedly hypoplastic -when present in EB 
Atrophicans (x 49000 ) 
(H = hemidesmosomes ; BC = blister cavity ; BL = basal lamina) 
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Figure 33 . A ty-pical " junc tional " bulla in the child with non-lethal 
EBA Generalisata Gravis (X 49000 ) 
(8 = bl i ster cavity ; B = basal cell ; BL = basal lam ~na. ; 
C = dermal collagen) 
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Figure 34 . The typical ultra s t ruct ura l changes of EB atrophicans in the 
abortus 1.-;ho had co- incidenta l Turner's s yndrome ( x 30000) 
(B = basal cell ; BC = bliste r cavity ; C = dermal collagen) 
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FOST - :"'10RTE'1 STLDY 

Autopsy ••as performed on two infants as well as the abortus 

(4.3.1.5). The histological features were identical to those 

described in 5.1.2 (Fig 34). In addition to these findings, 

areas of unaffected skin adjacent to bullae were examined. 

Festooning and basal cell vacuolation was prominent in these 

normal areas. 

tvlany of the bullae had. become ulcerated l..;i th denudation of the 

epithelium. The base of these ulcers 'has composed of 

fibrinoid necrosis and numerous subacute inflammatory cells. 

Areas adjacent to ulceration showed hyperkeratosis with an 

increase in the number of rete pegs. 
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EB Dystr ophica 

In accordance wi t h ot her c hapters of this t hes is , t he 

histol ogi cal f i nd i n,gs in pe r sons 1 .. ·i t h EB Dystr ophi ca ;..:i ll be 

divided into Autosomal Dominant and Autosomal Recessive 

sections. EBD. 

5. 1.3 .1 DO~INANT EB DYSTROPHIC.-\ 

:VORNAL SKIN 

Skin samples tru{en from undamaged areas demonstrated ultra-

structurally normal skin. This finding y.,-a,s consistent in the 

so-called predilection sites, i.e. the dorsal surfaces of the 

extremities, as well as the other areas of the body (Fig 35 ) . 

Blister formation was subepidermal (Figure 36 ) . The roof of 

the blister was the basal lamina, a..."'ld all s t.r uc t l.tres 

superficial to this r egion were unaffected. The bl i ster fl oor 

comprised the dermis. Collagen fibres were normal 

in structure and in number. The anc horing fibrils were 

s t ructurally abnormal (X 49 000), and were decreased in 

number. The fibrils were slim, peglike and did not t urn bac k 

to the basal lamina. There was loss of the cross-banding 

patt ern. (Fig 37 ) . 



Figur e 35 . Undamaged skin in the non predilection a reas l n DDEB Cockayne 
Tour aine (X 36000) 
(BC = basal c el l ; .H = hemidesmosome ; BL = basal lamina 
AF = anchoring fibr i ls ; C = der mal col l agen) 
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F1. Q."Ll re 3(). -~ s ubepi dennul bull<.:1. Hl au-;-_csomal dcminam: ED 
Gystr ophi ca (x 4~UOG) 
( F:--1 = basal ceJ.J plasma membr ane ; l-l = he midesrnos.:Jmr: 
BL. = uasal lB.JTlina BL = bl -LSter ca\ · lt~ ... - ; 
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,~·uantitatn·e a.nd quaLicaci\·e abnormaJi1:ies a:.'e Seen i<l t,he 
anchcring L'lbr i ls o:· r,::-m.:matis-.::d s1·;ln i.n DUiL.; ( :·: L;~;)UU i 
\hL = basa_;_ l;..lrr:l!"la : H = heiilldC5inos..:Jn1eS ; 
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SPECIFIC FL\1JINGS 

The hi stological changes >.;ere identical in the Cockayne 

Touraine and the Pasini subtypes. Depigmented scar tissue 

examined from one person with EBD Pasini showed classical 

histologic changes compatible with scar formation. 
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5.1.3 . 2 ALTOSO~LA.L RECESS I\T EB DYSTROPHIC\ 

.VOR'1AL Sli.TV 

Specific a bnormali t ies t-ie r e not ed on srunples of undamaged 

skin. There was a diminution or even absence of the anchoring 

fibrils (Fig 38). The basal lamina was intact, and there 

were no al t erations in col l agen or epidermal struct ures. 

BULLOUS LESIONS 

As in DDEB, blister formation was in the dermis in t he area 

normally occupied by the anchorir~ fibrils. The roof 

consisted of intac t basal lamina while the floor compr ised 

dermal structures, largely collagen . . These changes were 

indentical t o those found in DDEB (Fig 36). 

Anchori ng fibrils were absent in areas of blister f orma tion, 

and in t he adjacent area were markedly reduced in number , .if 

indeed present (Fig 39 ) • Those anchoring fibrils \-'h ich were 

present were abnormal in structure, short and straight, >.;i t h 

loss of t he normal curved shape and the tendency t o turn back 

t o the basal lamina. The usual c r oss banding patte rn ~.-;as 

altered. 
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Fis::ur.::: 38. l)imiilUtion of anchor1nS:: t'iC.i.~ ils :;_n Uiic1:una2:ed s~~1_n 
~n RDEB (x ~9000; 
(8L = basal lamina AF = anchoring f ibrils 
C = der:nal collagen) 
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~\nchorln~· fibr1.~3 ar·~ t · .::ol.~C?U 111 n~~n18er. ~1nc \'tlt_li l),' ;:J,~n:. :_~L':~ 

s-:-ruc! ur<:tll_,.- :;,hnccna_L ( -~ 

\ 8 = b~l.S~!..i. C2 i .L 
-\.1: = :"'\! . ,,, r·· '-! 
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Figure -+0 . "Finger print" clurrrping of microf i brillar coll3.E:en (;.;: s:::uu; 
(J = basal cell ; BL = basal lamlna ; C = dermal col l~gen ; 
FP = fin>;er print clLtinpin2:) 
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Collagen fibrils appeared normal structurally. Areas of 

moderately sparse distribution of collagen fibrils r•ere 

present deep to the blister floor, although tnis ;.;as not a 

strikingly consistent finding. "Finger print" clumpir>..g of 

microfibrillar structures immediately below the basal la~ina 

and among the collagen fibrils was seen in the skin samples of 

several. persons 1-.;i th RDEB (Fig 40) . 

SPECIFIC FL\VINGS 

No speci fie changes were noted. in the minor subt;ypes, and the 

electron microscopic changes of all the skin sampled from 

persons with EB dystrophica were identical. This lack of 

differentiation bet;..;een the bullous lesions cf RDEB and DDEB 

is an important feature of EB and will be dealt with more 

fully in subs{:!quent sections. It is notable however that the 
c....-\ 
~ 

undamaged skin of DDEB is of normal ultrastructure, while 

anchoring fibril abnormalities may be seen in unblistered skin 

in RDEB. The ultrastructural cha.r}ges of the young man with 

RDEB Generalisata Gravis were identical to those of the other 

forms of EBD. 
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5.2 

5.2.1 

GENEriC STUDIES 

LI~1CAGE STUDIES 

HLA t;yJ?ing 

Results are presented in the form of pedigrees, illustrating 

the haplotypes of family members. Figures 41 to 44 are the 

pedigrees of 4 kindreds with autosomal dominant inheritance of 

EB. Complete studies were prevented in the families shmm in 

Figures 41 to 43 by the fact that members were deceased or 

unable to be traced. Figure 42 shows the haplotypes of the 

kindred with EB Simplex with mottled pigmentation. The 

haplotype A1; B8; Cw7; Dr3 w~S found to segregate in six 

affected family members and one non-affected. Usir~ the 

standard formula for Lod score analysis where 0" = 0,1 (phase 

known), a Lad score of U was found. 

A kindr~ with EB Simplex Koebner is shawn in Figure 41. No 

information can be gained from their haplot}~ analysis. 

Figure 43 demonstrates the incomplete pedigree of a family 

with EB Dystrophica Cockayne Tourraine. No specific HLA 

associations were found. 
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41 Pedigree data illustrating . haplotype of · the family with EBS KOEBNER 
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KEY TO FIGURE 42 



u 

Ul 

A2 
Bw45(12) 
cw-
Dr6 
BfF 
Glo2 

A3 
87 
Cw7 
Dr2 
BfS 
Glol 

A2 
Bw45(12) 
cw-
Dr6 
BfF 
Glo2 

A3 
Bw58(17) 
Cw6 
or-
BfF 
Glo2 

A2 A28 
Bw45(12) Bw42 
cw-
Dr6 Dr3 
BfF BfF 
Glo2 Glo2 

181 

2 

A28 Al 
Bw42 Bw70 
cw- Cw3 
Dr3 Dr7 
BfF BfF 
Glo2 Glo2 

2 

43 Pedigree data illustrating haplotype of the family with EBD COCKAYNE TOURAINE 



44 Pedigree data illustrating haplotype of the family with EBD PASINI 
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5.2.2 

5.2.3 

The data shot•n in Figure 44 are that of the Sotho family with 

EB Dystrophica Albopapuloidia ( Pasini) . The haplot~ype 

Th; Bw/0; C~,;-2; Dr4 was studied in this family. \.;'here 

ff = 0, 05 (phase unknown) the resultant Lod score was 

70-0,907, demonstrating non-linkage. Non paternity is evident 

in III-1 and III-2. 

·Red cell enz~~e and genotype studies 

The results of red cell enz-;~nne and blood group studies in the 

form of the standard paternity testing protocol is tabulated 

in the same four families ~-l"here complete or near-complete 

studies were possible. (Tables 5-II to 5-IV). 

Loose linkage was demonstrated in the family with EBS with 

mottled pigmentat.ion and the enzyme .glyoxalase I (Glo-1 )-1. 

Using the usual formula ,;here t:J = 0, 2 the Lod score was 0, 124. 

Restriction fra.gment lene:th ool;y1norphisms 

The lirJ~age studies performed were non-informative. Southern 

blot analysis of genomic DNA using the probe L7 showed no 

linkage beh;een the poljolTiorphism and Autosomal Recessive 

Epidermolysis Bullosa Dyptrophica (RDEB). 
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TABLE 5 - II LINKAGE RESULTS IN FAMILY K 

PATIENT 
RED CELL ·ENZYMES SERUM · PROTEINS RED CELL SYSTEMS (NU!1BERED AS 

PER 
PEDIGREE) AP ADA AK ESD G6PD 6PGD PG!11 PGH2 CA I CA II GLO Hp Tf Bf Gc ABO NNSs RHESUS KELL DUFFY 

I - 2 CB 1 1 1 B A 1 1 1 1 1 2-1 c s * * * * * * 

II- 1 B 1 1 1 B A 1 1 1 1 2-1 1 c s 2-1S 0 MNS ~DEe K+k+ Fy (a+b+) 

II - 2 B 1 1 1 B A 1 1 1 1 1 1 c s * 0 Ns ceDe K+k+ Fy (a-b+) 

* = Unable to be tx~ed 



TABLE 5 - UI LINKAGE RESULTS IN FAtliLY C 

I'ATIBNT RED CELL ENZYIIES SERUH PROTEINS 
(NUHBERED AS IN 

PEDIGREE) AI' ADA AK ESD G6PD 6PCD Pct1
1 

PCH
2 

CA I CA II CLO CPT Hp Tf Bf Gc 

I - I B I I I B A I I I I I 2-1 2 c s 2-IS 

I - 2 B I 1 1 B AC 2-1 I I I 2 I 2-1 c FS 2-IS 

II- 1 B I I I B AC 1 I I I 2 * 2 c s 2 

II- 2 AB I I I B A 2-1 I I I 2 * 2 c s 2 

II- 3 B I I I B AC I I I I 2-1 * 2-1 c FS 2-IS 

II - 4 B I 1 I B AC 2 I I 1 2-1 * 2 c FS IS 

II- 5 AB I 1 I B A 2-1 I 1 I 2 * 2-1 c FS IS 

II- 6 B I 1 I B A I . I I I 2 I 2 c s 2 

II - 8 B I I I B A I I I I 2-1 I 2 c FS 2-1 s 

II - 9 B I I I B A 1 I I I 2 I 2-1 c s 2-IS 

II- II B 1 I I B A 2-1 I I I 2-1 2-1 2-1 c FS 2-IS 

III - I B I I I B AC 2-1 I 1 I 2 * I c s 2 

III- 2 A I I I B A I I 1 I 2 * 2-1 c IS 2-IS 

III- 3 B I I 1 B AC 2-1 I I I I * 2 c s 2-IS 

III - 4 B I 1 I B A 2-1 I I I I * 2 c s IS 

III- 5 B I I I B AC 2-1 I I I 2 2-1 I c F 2-IS 

III - 6 AB I I I B A I I 1 I 2 1 2-1 c s 2-IS 

III - 7 AB 1 I I B A 1 I I I 2 I 2 c s 2-IS 

III - 8 AB I I I B A I I 1 I 2 I I c s 2-IS 

III - 10 AB I I I B A 2-1 I I I 2 I 2 c FS 2-IS 

III- II AB I I 1 B A I I I I 2 I 2 c s 2-IS 

III- 13 AB I I I B A I I I I 2 I I c s 2-IS 

III- 14 B I I I B A I I I 1 2 - 2-1 c FS 2-15 

III - 16 B 1 1 1 B A 1 1 1 1 2 1 2-1 c FS * 
III- 17 B 1 1 1 B A I 1 1 1 2-1 1 2-1 c FS * 

* = Unable to be t"Eed. 

RED CELL 

ABO HNSs RHESUS 

AI MS ccoe 

0 HS ccoe 
0 MSs ccoe 

AI MNSs ccoe 

0 MSs ccoe 

AI MNSs CcDEe 

0 M5 CDe 

AI MSs CCDe 

0 MSs COo 

0 MSS CDe 

AI HSs CCDe 

AI MS coe 

AI tis CCDe 

0 MS C[)e 

0 MNi CDE 

0 MNS! CD I! 

0 MS! COl! 

0 MS! CD1! 

0 M>s CD1! 

AI M>s CD1! 

AI MSs CDe 

AI MSs COl! 

AI MSli DeDi! 

0 HSs COl! 

0 MS CDe 

SYSTEHS 

KELL 

K+K+ 

K-

K+R+ 

K-

K+R+ 

K-

K-

K+R+ 

K+l<.T 

K-

K+i+ 

K+K.+ 

K-

K-

K-

K+k+ 

K+k+ 

K-

K-

K-

K-

K-

K-

K+l:+ 

K-

DUFFY 

Fy(a+b-) 

Fy(a+b-) 

Fy(a+b-) 

Fy(a+b-) 

Fy(a+b-) 

Fy(a+b+) 

Fy(a+b+) 

Fy(a+b-) 

Fy(a+b-) 

Fy(a+b+) 

Fy(a+b-) 

Fy(a+b-) 

Fy(a-b+) 

Fy(a+b-) 

Fy(a+b-) 

Fy(a+b+) 

Fy(a-b+) 

Fy(a+b+) 

Fy(a+b+) 

Fy(a+b-) 

Fy(a+b+) 

Fy(a+b-) 

Fy(a-b+) 

Fy(a+b-) 

Fy(a+b-) -co 
CJ'I 



TABLE 5 - 1V LINKAGE RESULTS IN FAMILY H 

PATIENT RED CELL ENZYMES SERUJ1 PROTEINS RED CELL SYSTEHS (NUMBERED AS 
PER 

PEDIGREE) 
AP ADA AK ESD G6PD 6PGD PGH1 PGH2 CA I CA II GLO Hp Tf Bf Gc ABO }:NSs RHESUS KELL DUFFY 

' 

I - 1 AB 1 1 2-1 n A 1 1 1 1 2-1 1 c FS 1S A1 KS cDe K- Fy (a+b-) 

11 - 1 RB 1 2-1 2 n A 1 1 1 1 2 2 c F 1S A1 Ks CeDe K- Fy (a+b-) 

11 - 2 AB 1 1 1 n A 1 1 1 1 2 2 c F 2-1S 0 lis CCDe K- Fy (a+b-) 

III-1 AR 1 1 1-2 n A 1 1 1 1 2 2 c F 2-1S A1 NS COl! K- Fy (a+b-) 

* = Unable to be ·tlped 
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TABLE 5 - V LINKAGE RESULTS IN FAMILY P 

PATIENT 
(NUMBERED AS RED CELT. ENZTI1ES SERUM PROTEI~S RED CELL SYSTEMS 

PER I 
PEDIGREE) AP ADA AK ESD C:6PD 6PGD PGM1 PG~Iz CA I CA II GLO GOT Hp Tf Bf Gc ABO HNSs RHESUS KELL DUFFY OTHER 

. 

I - 1 B 1 1 1 B A 1 1 1 2-1 2 1S 2 c FS 1S B Ms cDe K- Fy(a-b-) Le (a-b+) 

I - 2 B 1 1 1 B A 2-1 1 1- 1 2-1 1S 2 CD F 1S 0 HNS cDe K- Fy(a-b+) Le (a-b-) ' 

I - 4 B 1 1 1 B A 2-1 1 1 1 2-1 1S 2-1 CD F 1S A2 MNSs * K- Fy(a+b+) Le (a-b+) 

II- 1 B 1 1 1 B A 2-1 1 1 2-1 2-1 1 s 2 CD F 1S * * * * * 

II- 2 B 1 1 1 * A 1 1 1 2-1 2 .1 2-1 D F 2-1S 0 MSs 'Coe K- Fy(a-b-) 

II- 3 B 1 1 1 B A 1 1 1 1 2 1S 2 CD F 1S B Ms 'Coe K- Fy(a-b+) Le (a-b-) 

II - 5 B 1 1 1 B A 1 1 1 1 2-1 1 2 CD FS 1S B l1s cDe K- Fy(a-b-) 

II- 6 B 1 1 1 B A 1 1 1 2-1 2 1 * c F 1S 0 MNs coe K- Fy(a-b-) 

II- 7 RB 1 1 1 B A 2 1 1 1 2 2-1S 2 CD F 2-1S * * * * * 

III- 1 B 1 1 1 B A 2-1 1 1 1 2-1 1 2-1 CD F 1S 0 MNs cDe K- Fy(a-b+) 

III- 2 B 1 1 1 B A 1 1 1 1 2-1 1 s 2-1 c F 1S B MNSs CcDEe K- Fy(a-b+) Le (a-b-) 

* c Unable to be tyEed. 



10,9 kb 

Fig-ure 45. Autoradiograph of a family with RDEB Hallopeau Siemens (mutilans i 
demonstrating that L7 is not pol~~orphic 

1 84 



10,.9 kb 

Figure 46. Autoradiograph of a family with RDEB Hallopeau Siemens (general) 
this is non informative as L7 is not pol;vmorphic 
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1 0,9 kb 

Figure 47 . .N"on pol:y111orphic L7 represented as an autoradiograph in a family 
with RDEB Hallopeau Siemens (mutilans) 
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13,9 kb 

1 o,g kb 

Figure 48. Autoradiograph of a family with RDEB Hallopeau Siemens (general ) 
This family is too small to draw any conclusions regarding L7 

1 8 7 
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13,9 kb 

10,9 kb 

- ---

Figure 49. Autoradiograph of the family with RDEB Generalisata Gravis. 
All children of these parents will be heterozy,gous for L 7 



Figures .:±5-49 belo;..; illustrate that the· allele .,-as polymorphic 

in tt.;o f~:lllilies, and not polymorphic in three families. In 

the t>.;o families ''here the allele 1-;as polymorphic, the former 

t..;as too small to draw conclusions regarding L as a marker for 
7 

RDEB (Fig 48). In the family with RDEB Generalisata Gravis, 

all offspring of these parents will be heterozygous for L , so 
7 

that no linkage of this probe to EB is possible. 
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5.3 BIOCHEMICAL STU'DIES 

Investigation of the assay of collagenoly-tic acti ,.i ty of 

fibroblasts from RDEB yielded neither positi,:e nor negative 

results. A number of technical problems were encountered, 

which will be elaborated in Chapter 10. A typical example of 

the data obtained is shown in Table 5-I. 

TABLE 5 - I 

Svstem Time(hour§l__ ·Total DPM* % Total ** 
Cells: 

P.N. 24 4700 9.2% 

L.S. 24 3240 6.3% 

Control 24 2710 5.3% 

Medium: 

P.N. 48 1560 :3.1% 

L.S. 48 1720 3.4% 

Control 48 1000 2.0% 

* D~l = Disintegrations per minute 

Refers to total released by 50 g *lml collagenase t3~e 

IV (Sigma) incubated for 12 hours, with no further 

radioactivity releasable after such time. 

19 0 



Clearly there is little release collagenous peptide 

material ~..:hen this data is e:>.-pressed in relation to the 

amount released by 50 ,.u..g/ml of collagenase. \~ben 

conditioned medium -w-as ex:posed to try-psin ( 100}'\-g/ml) 

prior to addition to ECM coated dishes, the 

collagenoly-tic activity t.;as enhanced very slightly. 

Normal control medium also sho~.:ed increased activity. 
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CHAPI'ER 6. CLINICAL FEATURES AND ca1PLICATIONS 

6.1 INTRODUCTION 

6.2 GENERAL MANIFESTATIONS 
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6.4 DENTAL CHAL"'l'GES 
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6.7 THE GENI'IO-URINARY SYSTEM 

6.8 OCULAR CHANGES 

6.9 OTORHINOLARYNGEAL INVOLVEMENT IN EB 

6.10 NEOPLASIA IN EB 



6.1 INTRODUCTION 

The clinical features ~~d complications of EB are suw~arised 

in this chapter and the w-orld literature is reviewed.. 

Additional points of interest established by this 

investigation will be discussed at the end of each subsec·tion 

under the heading "Comment''. 

The involvement of the oesophagus in EB -v;ill not be included 

in this section. This aspect has been of particular interest 

and importance to this study following the successful 

dilatation of severe oesophageal strictures in a young man 

w-ill EBD Hallopeau Siemens. For this reason an entire 

chapter, Chapter 7, has been devoted to this aspect of EB. 
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6.2 GENERAL r-'.IANIFESTATIONS 

T'nere are few extracutaneous changes in EB except in RDEB 

Hallopeau Siemens Mutilans. In this subt;y-pe moderately severe 

grow-th retardation may ensue, as measured by standard 

percentile charts for age. There are no biochemical factors 

to explain this feature but it has been suggested that the 

metabolic stress of constant damage and healing of skin might 

lead to stuntir4 of stature and poor weight gain. In 

addition, an iron-deficient anaemia is invariably present in 

these.patients. Severe dental involvement in this subtype, 

with or without oesophageal complications may contribute to 

dietary deficiencies, accounting for anaemia and poor weight 

gain. This problem will be further outlined in 6. 4 and 

Chapter 7. 
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6.3 SKIN AND APPENDAGES 

The skin manifestations are the major clinical stigmata of EB. 

These and their complications have been discussed at length in 

ali sections of this thesis, and ••ill not be elaborated 

further in this subsection to avoid unnecessary repetition. 

Nail changes are unusual in EB Simplex. In EB Dystrophica, 

the nails when shed, may regenerate as dystrophic stubs, but 

more frequently do not regrow. 

Abnormalities of the hair have been reported in the difficient 

subtypes of EB. Alopecia is accepted as a syndromic component 

of the non-lethal forms of EB Atrophic&~s. By contrast 

localised areas of hypertrichosis may complicate EB 

Dystrophica (Fitzpatrick 1971). 

Comment: Almost total absence of hair was a notable feature 

in the child with EBA Generalisata ~litis. By contrast the 

girl with non-lethal EBA Generali8ata Gravis had normal 

healthy hair. 
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In the patient designated EBD Generalisata Gravis (Winship) 

there -was almost total alopecia of the scalp. Despite a 

relatively normal puberty, no body hair had developed. The 

degree of scarring of the scalp was not enough to account for 

almost complete baldness. These hair changes are a compelling 

point for the diagnosis of RDEB Generalisata Gravis in 

preference to the other subt}~es of RDEB. 
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6.4 DENTAL CHANGES 

The teeth are rarely involved in EB Simplex and autosomal 

dominantly inherited EB Dystrophica. 

In EB Atrophicans, there are clinical and histological 

abnormalities in the teeth. These teeth may be rudimentary 

decreased in nt.nnber or irregularly spaced. The enamel may be 

defective and the teeth are soft. Caries are marked. 

Histological examination confirms poor mineralisation and 

thinned 1cobblestone' enamel. 

Hypoplastic enamel is the most consistant dental anomaly in 

RDEB. The teeth may develop normally initially, but rampant 

caries often results in early destruction of teeth. This is 

largely compmmded by poor oral hygiene; painful intra-oral 

lesions and poor fine hand control restrict the effective 

manipulation of a toothbrush. The pureed diets that many 

persons with RDEB follow, adhere to the teeth and afford no 

masticatory cleaning. 

CoiP.ment: The two surviving persons with EBA had carious 

teeth. The child with EBA Generalisata Mitis has hypoplastic 

enamel. The dental anomalies outlined above were evident in 

all the patients with RDEB Hallopeau Siemens Mutilans 

investigated in this survey. There w~s no involvement of the 

teeth in any of the other subtypes. 
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6.5 INTRA-oRAL INVOLVEMENT 

Bullae of the oral mucosa, tongue and palate develop 

frequently in EB Simplex. Healing is rapid and Hi thout 

scarriP~ or long-term sequelae. These lesions occur almost 

entirely in infancy, as a consequence of suckling. In the 

atrophic, or junctional forms of EB the mouth is similarly 

affected. 

The most significant oral lesions occur in the ~vstrophic 

subgroups of EB. In the autosomal domina11tly inherited 

subtypes, this involvement is confined to infancy and early 

childhood. RDEB is that form of EB where the oral mucosa is 

most frequently affected. Intra-oral bullae are seen in most 

infants with this condition, and because of this high 

frequency, in the past it was traditional for infants with 

RDEB to be hospitalised and fed by nasogastric tube. Unlike 

the lesions of the Simplex and Atrophicfu!S forrr£, blisters 

become denuded, and heal slowly, with scarring. Contractures 

may result, and in severe cases of oral EB, ankyloglossia of 

the tongue and binding of the mucosa ~~ith resultant 

microstomia may occur. 
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Corrunent: Intra-oral bullae ...-ere reported in almost all 

persons in this study, irrespective of the suht-y-pe of EB. 

Notable is the fact that these lesions only persisted beyond 

infancy in persons with RDEB. The patients with RDEB 

Hallopeau Siemens had limitation to the opening of their 

mouths as a result of repeated bullae and scarring. 

The use of naso-gastic tubes is not advocated in any subtype of 

EB. The oral mucosa heals adequately in all forms. By 

contrast, the trauma of the passage of a nasa-gastric tube 

results in blistering in the narrow naso-pharynx and 

oesophagus, and may contribute significantly to the lesions 

which later result in severe stricture formation. 



6.6 

6.6.1 

GASTROINI'ESTINAL INVOLVEMENT IN EB 

Involvement of the gastrointestinal tract (GT) varies in the 

different subtypes of EB. These manifes·tations are discussed 

under headings of anatomical site; intra-oral lesions were 

described in 6.5 and this section deals t~ith the stomach, 

small intestine and the colon. In view of special 

implications as previously stated, the oesophagus will be 

discussed in Chapter 7. 

The stomach and small intestines 

Pyloric atresia has become recognised as a syndromic component 

of a specific type of autosomal recessive Epidermolysis 

Bullosa Atrophicans. Approximately 20 cases have been 

reported in world literature, and similarly affected siblings 

have been described (Bull 1980, Egan 1985). 

P;~rloric atresia exists as an occlusive .luminal web in these 

cases. Atretic segments are represented by fibrous cords. 

Diaphragmatic membranes may be present, and there may be 

intrinsic proliferation of connective tissue. It is unclear 

whether the atresia is a primary phenomenon, or a seconda~­

obstruction resulting from bullae and scarring leading to 
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6.6.2 

secondary obstruction of the pylorus, on the same pathoge:aetic 

basis as the oesophageal strictures. Interestingly, 

oesophageal lesions rarely occur in junctional EB, and pyloric 

atresia has not been reported in conjunction with RDEB • 

. ~ infant with EB Atrophicans was reported to have acquired a 

pyloric obstruction at the age of one month (Honig 1983). By 

contrast to the EBA and pyloric atresia entity, where the 

obstruction is noted in the first few days of life, this 

obstruction at the age of one month represents postnatally­

acquired intrinsic obstruction, probably secondary to his 

primary disease, EBA. 

Comment: During the two years of this study, a single infant 

with the association of pyloric atresia and EB w~s born in a 

rural community. It was referred, moribund, to the nearest 

major hospital where the diagnosis was confirmed shortly 

before the infant's demise. 

The colon 

There have been no consistent associations between large bowel 

pathology and EB. The non genetic EB acquisita, by contrast, 

is frequently a complication of inflammatory bowel disease. 

Ano-rectal fistulae and proctitis, as well as minor 

alterations in bowel function have been noted, but not in 
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significa~t proportior~ to assign these lesions as syndromic 

components. One person with EB Dystrophica ••as investigated 

for recurrent diarrhoea which paralleled exacerbations of skin 

lesions (Sehgal 1977). Radiological examination revealed 

narrow segments of the descending and transverse colon ';-lith 

ulcer craters and loss of haustra from the transverse to 

sigmoid colon. 

Comment: One patient in this study complained of 

constipation. Investigation of his bowel revealed no 

abnormalities. 
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6.7 GENITO-URINARY SYS'IN1 

Genito-urinary involvement occurs infrequently in EB 

Dystrop.hica. Hydronephrosis secondary to urethral strictures 

have been reported (Kretlmwski 1973, Eklof 1984). In the 

former case, stenotic ulcerative meatitis resulted in bladder 

hypertrophy and bilateral hydronephrosis and hydro-ureter. 

The latter case had a contraction of the bladder neck -.;.;ith a 

posterior urethral valve and diverticula which led to 

secondary dilatation. Scarring of the e}..'ternal genitalia in a 

female child resulted in chronic vaginal and uterine reflili~ 

with retention of urine (Shackleford 1980). 

In the investigation and treatment of genito-urinary EB, 

instrumentation may exacerbate ulceration and stricture 

formation, on the same basis as in oesophageal disease. 

Successful treatment of meatal stenosis has been achieved by 

meatotomy. 

Comment: None of the cases in this study had urinary 

involvement. The man with EBD Genera.lisata Gravis had 

widespread blistering on the external genitalia, but no 

meatitis nor stricture formation had developed. 
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6.8 OCULAR CHANGES 

Ocular involvement was not regarded as a feature of EB Simplex 

until 1980 when Granek (1980) described corneal involvement in 

two generations of an affected family. Ring-like 

configurations of fine bullous lesions in the deep corneal 

epithelium, superficial to Bowtnan's membrane, paralleled the 

level of blister formation in their skin. Rupture of bullae 

through to the corneal epithelial surface resulted in 

s;ymptoms. The initial presentation had been an lliiresponsi ve 

blepharo-conjunctivitis. Aurora (1975) reported on a patient 

with EBA who had oedema of the cornea uveal tract, trabecular 

network, lens and optic tract. Oed.ematous cysts of the iris 

as well as detachment fuid focal necrosis of the retina were 

found at post-mortem examination. The aet~ology of these 

changes was postulated to be the activity of a proteol;y-tic 

enzyme, possibly colla~enase. 

Dystrophic EB is well recognised as having moderate to severe 

ocular changes. Gedde Dahl (1971) noted that 14% of patients 

studied with EBD had erosive keratitis and kerato­

conjunctivitis. Manifestations of ocular involvement include 

blepharitis, pterygia, conjunctivitis, symblepharosis and 

bullous keratitis. Subepithelial blisters may cause 

ulceration, complicated by corneal or scleral opacity or, 
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more severely, proliferation. Blistering of the eyelids 

occurs and circumferential scarring may result in severe 

complications. 

Comment: Intra-ocular changes were not encountered in this 

study, although, one person with EBA, and the adult male with 

EBD Generalisata Gravis, had severe blistering of the eyelids 

with loss of eyelashes. 
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6.9 ai'ORRINOLARYNG.&i.L INVOLVEMENT IN EB 

While oesophageal lesions in EB are a recognised S}~dromic 

component, lar~Tigeal involvement is virtually unknown. One 

report (Ramadass 1978) describes a male child with narrowed 

vestibules of the nose due to concentric stenosis. 

Lar)ngoscopic investigation of a hoarse voice by demonstrated 

cicatricial stenosis of the larynx at the anterior commissure 

and in the inter-arytenoid region, with irregular margins of 

the vocal cords. Subglottic oedema with an inflamma.tor)­

membrane has been seen in a child with persistent stridor 

(Shackleford 1980). 

These unusual complications are potentially lethal and 

tracheostomy may be necessary if the stenosis worsens, leading 

to respiratory distress. Anaesthesia is hazardous as the 

effects of incubation are traumatic to a sensitive larynx. 

Comment: Apart from minor blistering around the nostrils, no 
/ 

ear, nose or throat manifestations of EB were seen in this 

study. 
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6.10 NEOPLASIA ANTI EB 

Epidermolysis Bullosa has an association with malignancy, 

al thou.gh no malignar1cy has been shmvn to segregate ;.;:i th any of 

the subt:y-pes . 

The most consistent association in EB is in EBD Coclmyne 

Touraine, where malignant skin tumours may occur within scars 

as a late complication._ These are generally squamous cell 

carcinomas. Less comrilonly, similar skin tumours have been 

reported in persons with autosomal recessive EB dystrophica. 

;-.;o specific association has been described beb.,;een neoplasia 

and EB Simplex nor EB Atrophicans. 

In addition to sh:in neoplasia, malignant tumours of other 

organs, especially the tongue, oesophagus and respiratory 

tr:-act, have been reported in persons >d th the different 

dystrophic forms of EB. None of these associations have been 

of statistically significant proport.ions. 

Comment: In this study, malignancy Has not observed in the 

skin or internal organs of any patient. 
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CHAPI'ER 7 OESOPHAGEAL Th'VOLVEMEN"T 

7.1 Introduction 

7.2 Primary lesions 

7.3 Secondary lesions 

7.4 Complications of oesophageal lesions 

7.5 Differential diagnosis 

7.6 Management of oesophageal EB 

7.7 Comment 
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7.1 INTRODUCTION 

A separate chapter has been devoted to the description of 

oesophageal involvemnt in EB. This subject was of particular 

therapeutic importance to the study as a patient suffering 

from severe dysphagia caused by oesophageal strictures 

underwent the successful dilatation of his oesophagus. For 

this reason, a large amount of emphasis was placed on this 

infrequent complication of EB. 

The involvement of the oesophagus in EB Dystrophica is an 

unusual but Hell recognised manifestation of the condition. 

In his thesis Gedde Dahl (1971) reported that only three out 

of fifty-five persons with P..DEB had oesophageal invol·vement. 

A study of world literature has yielded approximately 60 cases 

of oesophageal EB. Such involvement is rare in the dominant 

dystrophic and atrophic forms, and to the best of my lmot..;ledge 

has not been reported in EB Simplex. 

Dysphagia is the major symptom of oesophageal involvement. 

Bullae of the oral mucosa and ton.,oue are evident from the 

first few days of life and generally persist during the months 

of suckling. Blistering of the oesophageal mucosa also begins 

early, but starts with an insidious course, with s~mpton~ 

usually appearing long after onset of the lesions. 
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The aetiology of oesophageal pathology parallels that of the 

skin lesions, na'llely traunta. Repeated insult to the mucosa of 

the oesophagus in the form of rough, dry or ver/ hot food­

stuffs results in the formation of bullae in certain indivi­

duals with RDEB. The effect of the trauma is to separate the 

epithelium from the lamina propria. As acute inflammatory 

tissue becomes replaced by scar tissue, oesophageal involve­

ment becomes irreversible; more permanent stricture formation 

occurs and the motility of the affected area is diminished. 

In keeping with the heterogeneity of EB, oesophageal involve­

ment in RDEB is variable, and a wide range of oesophageal 

lesions may occur. Diagnosis can be made radiographically 

and/or endoscopically. Barium studies of the oesophagus are 

effective and non-invasive, and form the baseline investiga­

tions of dysphagia in EB. There are limitations and acute 

bullae may not be well visualised on barium swallow. 

Oesophagoscopy is potentially hazardous, but when performed 

with prior radiographic description of the size of 

constrictions, yields very precise descriptions of the 

lesions. The effect of the trauma induced by the sheer width 

of an endoscope may be to exacerbate stricture formation. 

Involvement of the oral mucosa rarely persists beyond infancy, 

and it is thought that oesophageal blistering parallels that 

of the mouth. The young man in this study with severe 

involvement of the oesophagus had or~oing acute bullae in his 

mouth and oesopha~Js. 
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7.2 PRTI'f..ARY LESIONS 

The earliest primary pathology is areas of non-specific 

inflammatory infiltrate with mucosal oedema. Bullae are seen 

endoscopically but have been reported radiographically as tiny 

filling defects on barium study. Ulceration of the damaged 

mucosa may occur. Scarring results from acute lesions and 

healing may be very slow. An unusual early complication is 

the formation of a pseudodiverticulum within the area of 

healing. 

A complication of early scar formation is impairment of 

motility of the oesophagus, by segmental stenosis. Peristaltic 

activity is decreased proximal to the area of narrowing. 

Gastro-oesophageal reflux may occur as a result of shortening 

of a stenotic oesophagus (Agha 1983). 
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7.3 SECONDARY LESIONS 

The later manif~stations of oesophageal EB are webs and 

strictures. Progression of transverse 1-;ebs leads to circum­

ferential lesions as a phenomenon of post-inflannnatory healing 

and accounts for the subjective symptom of worsening dysphagia 

despite a solid, pureed and ultimately even liquid diet. 

Bullae occur throughout the length of the oesophagus, but 

certain predilection sites are more vulnerable to the trauma 

and friction of swallowed foods and resultant lesions. The 

site of stricture formation varies, with at least half the 

reported cases having had strictures in the upper third, wnich 

is the narroHest and least distensible part. The lower third 

is less commonly involved. The middle third is largely 

spared, though up to 25% of persons presenting with dysphagia 

and Epidermolysis Bullosa have two or more strictures, 

affecting multiple sites of the oesophagus. The length of the 

narrowed segment in these persons varies, with the range 

extending from the narrow web, to an average stricture 

covering 2-6 em., to narrowing of the entire length of the 

oesophagus. Dilation proximal to each area of narrm.;ing is 

usually noted. 
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Oesopha_geal strictures, without medical intervention, are 

irreversible. As is the case with the webs, ~.,;hich are 

progressive, strictures may worsen in severi t.y with repeated 

trauma. This becomes a vicious cycle with minor trauma having 

disproportionately significant effects on an ever-narrowing 

lumen. _However, anecdotal evidence suggests that the majority 

of these strictures tend to remain unchanged for long periods 

of time. 
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7.4 COMPLICATIONS OF OESOPHAGEAL LESIONS 

Obstruction of the oesophagus, whether partial or complete is 

a well documented complication of EB. Acute severe blistering 

and ulceration of the oesophagus may lead fairly rapidly to an 

area of complete stenosis. Long segments, or multiple 

segments of stricture may extend inwards to approximate and so 

block off the lumen. Similarly a wedged bolus of food in an 

area of narrow constriction, may cause total occlusion. 

Less common, but potentially lethal, is perforation of the 

oesophagus. This may occur with a relatively minor insult to 

an already damaged oesophagus. Within an area of obstruction, 

intraluminal pressure may increase to the point where tearing 

of the oesophagus occurs to relieve this pressure. Massive 

haemorrhage may accompany perforation. 

Significant long term sequelae are unusual, but may occur. 

Malnutrition and/or nutritional anaemias may be consequent 

upon severe dysphagia. Aspiration may occur following 

regurgitation of entrapped foodstuffs, causing so-called 

'dysphagia pneumonitis'. Carcinoma of the oesophagus arising 

in areas of damaged tissue is rare. 
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(.5 DIFFERENTIAL DIAGNOSIS 

Where dysphagia and the typical oesophageal lesions co-exist 

with skin and nail signs of RDEB, it is accepted that the 

oesophageal lesions are a consequence of this genodermatosis. 

Unrelated conditions may present with similar symptoms and 

radiographic and endoscopic appearances. The co-existence of 

other medical conditions causing these lesions can be excluded 

with little difficulty clinically; scleroderma, peptic 

ulceration and the strictures caused by the ingestion of 

caustic substances do not pose a problem with the diagnosis of 

oesophageal EB. 

--·-
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7.6 MANAGENEl'IT CF OESOP!-I..AGR'lli EB 

The management of the oesophagus in EB comprises two major 

approaches; initially, prevention, and later palliative and 

w-here possible curative procedures. Dietary manipulation is 

important in all stages of management. Prevention of acute 

lesions in susceptible patients is attempted by avoidance of 

hard, dry, rough or hot foodstuffs which may be swallowed with 

any degree of difficulty. The avoidance of any trauma to the 

sensitive oesophagus, may be best achieved by a soft, semi­

pureed, or even liquid diet. 

In the longer term, the same dietary measures are appropriate, 

where the consequences of trauma, namely webs and strictures, 

do not permit passage of solid foodstuffs through the~ 

lumen. 

In the acute blistering phase, corticosteroids are used with 

limited success. Latterly, oral phenytoin has been given, 

applying the same principles as those used in the treatment of 

skin lesions. The inhibition of collagenase may serve to 

decrease the vulnerability of the oesophageal epithelium to 

detachment with trauma. 
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Webs and strictures, are not easily managed. Dilatation of 

these lesions is usually a traumatic process, and it is trauma 

which has specifically to be avoided. Forceful dilatation by 

standard measures, using the tangential shearing forces of 

bougienage, may offer initial relief but the trauma of this 

procedure may initiate a viscous cycle of bullae and then 

complications. 

Following the example of successful dilatation of vascular 

stenosis by transluminal angioplasty, endoscopic balloon 

dilatation of oesophageal strictures is now proving to be 

valuable in the management of oesophageal stenosis. In EB 

this is the preferable manner of dilatation, because the 

vertical pressure exerted by the inflatable balloon causes far 

less damage to tissue than conventional bougienage. 

The procedure consists of passing of the balloons, upon a 7 

French catheter, over a guidewire to the point of stricture. 

This is carried out under fluoroscopic control and guidewires 

as well as the proximal and distal ends of the balloons are 

are radio-opaque. The balloons range in width from 4 to 20 

millimetres and in length from 2 to 10 centimetre. 
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The balloon, once in situ, ideally in the middle of the 

stricture, is inflated, using air, w~ter, or radiographic 

contrast, and pressure is exerted between 20 and 60 psi . This 

is then withdrawn, maintaining pressure, through the 

stricture. Sequential dilatations may be performed, using 

increasingly larger diameter balloons. 

Combination of balloon and bougie type dilatation may also be 

performed. In the treatment of the patient in this study, the 

very narrow stricture was initially opened by sequential bal­

loon dilatation, and thereafter conventional bougienage was 

employed. 

Dilatation of stenoses are purely palliative measures and the 

recurrence of lesions so treated is frequent. A last resort 

in the management of very severe obstructions and an attempted 

cure is the resection of that segment of the oesophagus and 

replacement with a graft of the patient's colon. 

Ideally, management of the oesophageal strictures in EB com­

bines pharmacological and endoscopic procedures. 

Corticosteroids or Phenytoin may be administered for a period 

prior to, and following, dilatation, in order to minimise 

susceptibility to the trauma caused by dilatation. Post­

dilatation, the use of an anti-ulcerogenic coating agent, such 

as Sucralfate, may be of value, where slow sipping of the 
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dissolved tablets forms a protective layer on the sensitive 

oesophageal endothelium. This approach w-as used empirically, 

and with good effect in the patient treated in this study. 

The outlook in oesophageal EB is largely unfavourable. 

Lesions are generally irreversible, and stricture formation in 

post-traumatic areas is virtually inevitable. Strictures need 

frequent repeated dilatation, and even after successful dila­

tation, the affected person is recommended a lifelong diet of 

pureed foodstuffs. 
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7.7 

The successful ~gement of the patient discussed in Chapter 

4 demonstrates that the dilatation of strictures may not be as 

hazardous as previously believed. The procedure was 

uncomplicated and follow up over 1 year has confirmed that 

there has been no recurrance of his symptoms. 
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8.1 DEFINITIONS AND OUTLI~'E 

At the outset of this study, the frequency of EB in South 

Africa was ulliU1own, ~nd an endeavour waS therefore made to 

achieve total ascertainment of affected persons in the pursuit 

of epidemiological data. 

These data are traditionally divided into three major 

categories, as defined by Barker ( 1982) . 

Incidence is the frequency of the disease in relation to 

the size of the population at a specified time 

Prevalence is the proportion of people affected by a 

disease at any particular time 

i"Iortalitv is the number of deaths from a given cause per 

time unit per unit population. 

In a chronic genetic condition such as EB, ~..-here the incidence 

and prevalence are parallel parameters, it is practical to 

consider the two together, encompassed by the term 

frequency. The gathering of this data may be retrospective, 

current or prospective. 

223 



224 

An epidemiological study of Epidermolysis Bullosa is 

complicated by practical and mathematical pitfalls. 

Heterogeneity is ~ell recognised in EB and 26 different t)~s 

have been delineated. Each subt;ype is clearly demarcated as a 

separate disease entity, and for this reason the analysis of 

epidemiological data regarding EB as a whole is meaningless. 

Each subt;r-pe has therefore to be considered as an entity in 

its o-..n right. 

Retrospective studies of frequency are impractical as the 

record sources, subjective and objective, that must be tapped, 

are often inaccurate and unreliable. As discussed in a prior 

section, not all persons with EB come to medical attention. 

At the milder end of a large spectrum, affected persons may 

not consider their increased blistering tendency as 

pathologically significant, especially in the dominantly 

inherited variety, '"here generations of the family lmow and 

understand the condition. At the other extreme, the so-called 

lethal form of EB Atrophicans may be rapidly fatal, and in a· 

large country with disproportionate distribution of medical 

care, these infants may not survive to receive hospital 

treatment. Such figures may be lost to statisticians, or 

incorrectly represented. 

i· 
I .• 
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8.2 

8.2.1 

8.2.2 

DEMXlRAPHY 

Area studied 

The study was conducted throughout Sout.hern Africa. The 
2 

cummulative area of this territory is 1 220 000 km • The 

country is divided into four major provinces - the Cape, 

Transvaal, Natal and the Orange Free State - the Black 

"homelands" and the independent Black states - Transkei, 

Ciskei, Venda and Bophutatswoma, as shown in Figure 50. 

Population 

The total population according to the 1980 census is 

32 585 960. The people of South Africa have widely differing 

ethnic origins and the population comprises four main groups. 

These are: 

a) European (wbite) 

b) African negro (Black) 

c) Asian 

d) Mixed ancestry 

The African negro population may be sub-divided according to 

tribal groups, namely, Zulu, Ndabele, Xhosa, Sotho, 'f>.;sana, 

Pando, Venda, Sha~aan. 

The populatior1 by ethnic group and population density in the 

major regions of South Africa according to the 1980 census is 

shown in table 8-I. 
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Cape 

Natal 

Transvaal 

O.F.S. 

Black 
Homelands 

Tra.l'lskei 

Ciskei 

Bophuta-
ts-..-ana 

Venda 

TCYI'AL 

T,\BLE 8-I ----

POPuLATION DISTRIBu~ION IN SOL~ .~ICA 

Total V.ni tes 

5 091 360 1 264 040 

2 676 340 561 860 

8 350 500 2 362 060 

1 931 860 326 220 

6 835 900 13 920 

2 000 000 

1 600 000 

3 500 000 

600 000 

32 585 960 4 528 100 

( 14%) 

Blacks Asians 
Nixed 
Ancestry 

1 569 040 32 120 2 226 160 

1 358 120 665 340 91 020 

5 644 660 115 560 228 220 

1 549 600 0 56 040 

6 802 340 8 300 11 340 

2 000 000 

1 600 000 

3 500 000 

600 000 

24 623 760 821 320 ') 612 780 '-' 

(75,5%} (2,5%) (8%) 
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8.3 

8.3.1 

FREQUENCY OF EPIDERNOLYSIS BtiLLOSA 

Frequency of EB outside of South Africa 

Disease frequencies outside of South Africa are based mainly 

on a retrospective study in NorHay (Gedde Dahl 1971). Apart 

from the Scandinavian countries, little has been published of the 

incidence or prevalence of EB ~.;or ldwide, and only anecdotal 

estimates of patient frequencies are !mown at most rna,jor 

academic institutions. Isolated reports of EB have emanated 

from all parts of the world including Europe, the United 

Kingdom, the United States of A~erica, the Far East, West 

Africa and India. 

Table 8-II shows frequency rates based on retrospective 

screening of 2,74 million births from 1913 to 1962 and the 

prospective study of 1,04 million births from 1963 to 1979 in 

Norw-ay ( Gedde Dahl) . In addition to these figures, data are 

available in Table 8-III from a study of 44 109 births in Lund 

(Book) and 29 092 births in Umea (Beckman) in Sweden. 
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T)·Ll?J~E 8- I I 
~------

-6 
EB FREQCENCY AT Bm:rn (x 10 ) IN NORWAY 

EB Subt;y=pe 

EB Simplex Koebner 

EB Simplex Weber Cockayne 

EB Simplex Og'na 

EB Herpetiformis Do~ling Meara 

EB Bart 

Dystrophica Bullosa Hereditaria, 
Mendes da Costa 

EB Atrophicans Generalisata 
Gravis Herlitz 

EB Atrophicans Inversa 

EB Progressiva 

EB Dystrophica CockaJ.-ne Touraine 

EB Dystrophica Albopapuloidea Pasini 

EB Dystrophica Hallopeau Siemens 

EB ~~trophica Inversa 

1913-1962 

>1,5 

>13,1 

20,1 

>0,8 

>0,4 

Single Dutch 

5,3 

>1,8 

>1,5 

> 1' 1 

>1,8 

>4,4 

>2,2 

2 29 

1963-1979 

2,9 

19,2 

14,4 

1,0 

1,9 

family 

1,9 

.., Q 

.c:.,~ 

>1,0 

1 '9 

2,9 

4,8 

<1,0 



TABLE 8-III 

FREQUENCY OF EB IN SHEDEN 

EB Atrophicans Generalisata 
Gravis Herlitz 

EB Dystrophica Hallopeau Siemens 

Lund 

(1927-1946) 

45 

2 30 

Umea 

(1950-1972) 

170 
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0 •) ? u. •J ...... Frequency of Epidermolysis Bullosa in South Africa 

Eighty-tw·o affect.ed persons in forty families Here 

investigated during the t-,.;o year concurrent study, 1984-1986. 

The population of the country according to the 1980 census 1 ... -as 

32 585 960. 

The estimated minimum frequency of EB in South Africa is 

therefore of the order of one in 40 000. 

8.3.2.1 Sex Ratio 1n EB 

The incidence of EB was roL~hly equal in m~les and females, as 

shown below: 

Male Female 

43 39 

(52.4%) (47.6%) 

Further breakdown shows male:feiTale ratio in the different 

major groups (Table 8-IV). 

The sex ratios in the Simplex Atrophicans and Dominant 

Dystrophic forms were roughly equal, while there was a marked 

male preponderance in RDEB, with a ratio of 3:1. 
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TA.BLE 8-IV 

:Vl:\LE F'E'IALE RA.:TIOS IN t'IAJOR St'BT\"PES OF EB 

Male Female 

EB Simplex 13 11 

EB Atrophicans 9 10 

EB Dystrophica 21 15 

DDEB 11 11 

RDEB 9 3 

Indeterminate EBD 1 1 

Unclassified 0 3 



8.3.2.2 Geographic Distribution 

There was no geographic limitation on this study and persons 

from all parts of the country were seen. The map in Figure 51 

shm;iS the distribution of patients. Population figures for 

that province are shown in parentheses. 

The majority of patients Here from the Cape Province (45.1%) 

and the Transvaal (40.3%) which are the largest provinces with 

the highest population densities. There was no evidence that 

environmental factors in the form of geographic location had 

any significant effect on the frequency nor manifestations of 

EB. The fact that the study wa.s based in the Cape Province 

may have introduced some observer bias, thus the higher 

figures in this region. 

233 



S.WA. 

CAPE 

37 ( 45.1 %) 

TRANSVAAL 

33 ( 40.3%) 

Fig~re 51. The geographic distribution of FJB in South Africa 
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8.:3. 2,3 Ethnic Distribution 

EB -was present in all the ethnic groups of South Africa. 

Table 8-V sho•..;s that in both patient and kindred numbers 42.7% 

and 37.5% respectively, the largest group of persons -with EB 

~-as from the White (European) population. These persons v.·ere 

of British, German, fuid Madeiran origin, as well as families 

of several generations of South African Afrikaner stock. This 

proportion indicates over-representation as only 14% of the 

population of South Africa are White. 

The population of mixed ancestry was over represented, 

(29.3%), since this group forms only 8% of the total 

population. The numbers of South African bl; cks appear to be 

adequate and persons were seen from Xhosa, Tswana, Zulu, 

Sotho, and Shangaan tribal groups, with no preponderance of 

EB in general in any one tribe. ~vben this number is compared 

with the fact that 1nore than 75% of the population, or almost 

25 million South Africans are Blacks, this is gross under­

representation as compared with the White group. This 

discrepancy may be due to a low gene frequency. Conversely 

the paucity of negroes with EB may be an ascertainment error, 

as discussed in other relevant sections of the t,hesis. 
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TABLE 8-V 

ETIINIC PRE\iALENCE N = 82 ( 40 l 

_____________________ w~m~1~·t~e~------~B=la~c~k~------~C~o=l~o~ur~e~d~----~I~ndian 

Patient numbers 35 (15) 20 (13) 24 ( 10) 

Percentages 42.7 (37.5) 24.4 ( 32.5) 29; 3 ( 25) 

Figures in parentheses represent the number of fa~ilies. 

--- ~ .. 

') 
oJ (2) 

3.6 {5) 
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.:\sia.I1S, w-ho fonn t.he smallest sector of the diverse population 

structure, 1-·ere u.YJ.der-represented, t-;i th only t·..,;o affected 

fainilies ( 5%) encountered. 

The different subtypes of EB will be discussed according to 

the ethnic origins of the population in a part of this chapter 

so designated. 
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8.4 

8.4.1 

·-~--

EPIDERl-DLYSIS BUILOSA IN SOUTH AFRICA - SUBTYPES REPRESENTED 

Each kindred ~~s assigned to a subt~pe of EB according to the 

clinical findings as described in a preceding chapter of 

this thesis. 

EB in South Africa ca.Yl thus sub-divided and analysed according 

to standard parameters, i.e. male:female ratio, as well as the 

distribution of the different subt)1Jes and the prevalence of 

these among the various ethnic groups. The population of 

South Africa is very heterogeneous and the doc1..m1entation of 

the different forms of EB in members of each gene pool was 

sought. 

l"!ajor subt;ypes 

EB, though uncommon in South Africa, was well represented in 

all major subtypes (Table 8-VI). The numbers of affected. 

persons and families are tabulated; in the analysis of these 

data, frequency will be considered in terms of kindreds rather 

than affected individuals. 

EB Dystrophica was most commonly encountered, with 36 persons 

(43.9%) in 15 families (37.5%) being affected. An equal 

n~~ber of families with EBA were studied, although the total 

number of affected persons in these 15 families was 19, 23.2% 

of the total. Only 17.5% of families had EB Simplex. Within 
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T.;.\BLE 8-VI 

NA.JCR SL13TYPES OF EB IN SClmi A .. J:<"""RICA 

Sii"lPLEX vs 

EB Simplex 

EB Atrophicans 

EB Dystrophica 

Unclassified 

ATROPHIC 

24 

19 

36 

3 

N = 82 
Patients 

(29.3%) 

(23.2%) 

(43.9%) 

(3.6%) 

VS DYSTROPHIC 

7 

15 

3 

N = 40 
Families 

( 17 .5%) 

(37.5%) 

(37.5%) 

(7.5%) 
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the dystrophic subt;y-pe, there was a preponderarJ.ce of RDEB, 9 

of 15 families, as compared with the under-represented DDEB. 

Cnly four families in the study has this form of EBD. 

Comparing patients rather than families 1 ho~.;ever, there t-.·ere 

roughly equal numbers in the DDEB and RDEB groups. 
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8.4.1.1 ~lajor subtypes 2.ccording to ethnic ori~ins 

The frequency of the major subtJT.;es of EB has been analysed 

according to the ethnic origins of the patients in order to 

establish relative prevalence of the subtypes in the different 

gene pools. Table 8-VII lists the numbers of persons and 

kindreds, as ~•ell as percentages of the various forms of EB in 

the population groups. 

An excess of persons of wbi te and mixed ancestry manifest both 

the EB Simplex form and RDEB, ;.;bile no Black persons >.;ere 

docu!llented as having the non scarring EB Simplex. This may be 

due to a number of complex socio-economic reasons; an 

unsophisticated rural family may not present for medical care 

for a seemingly unimportant skin disease which may be 

interpreted as a familial tendency to be borne stoically. The 

distribution of medical care in the urban and rural settings 

is disproportionate and outside of the cities, limited medical 

e:x:pertise lS available; in these circ\.unstances the diagnosis 

of uncommon conditions such as EB may not readily be made. 

EBA w~s seen in Black persons of the Tswana, Shangaan, 

Venda, Zulu, Xhosa, and Sotho tribes, suggesting the existence 

of EBA in the African negroes before their division into 

different tribal groups. Indeed, there ~.;as a paucity of EBA 

in wbite and Asian people, while representation of the mixed 

ancestry group was proportionately appropriate. 
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TABLE 8--VII 

i"!AJOR SUBT'ZPES OE' EB ACCORDING TO ETI-frHC ORIGINS N = 82 (-1:0) 

wbite Coloured Black Asian 

16 (6) 8 (1) 
Simplex 19.5% (15%) 9.8% (2.5%) 

3 ( 3) 8 ( 5) 7 ( 6) 1 (1) 
Atrophicans 3. 7?/o (7.5%) 9.8% (12. 5%) 8.5% ( 15%) 1.2% (2.5%) 

Dominant 9 (1) 5 ( 1) 8 ( 2) 

Dystrophic 11% (2.5%) 6% (2.5%) 9.8% ( 5%) 

Recessive 7 ( 5) 3 ( 3) 2 ( 2) 2 (1) 
Dystrophic 8.5% (12.5%) 3.7% ( 7. 5%) 2.4% ( 5%) 2.4% ( 2. 5%) 

Unclassified - 3.7% (7.5%) 

Figures in parentheses represent families 



EB Dystrophica w-as seen in members of all ethnic groups, •.;ith 

a slightly higher frequency in the \~"hi te sector than 

predicted. 
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8.4.2 

8.4.2.1 EB Simple~ 

Twenty four persons in seven families had EBS. T1;o of these 

persons were sporadic and examination of family members 

verified the negative family history. Inheritance in the 

other families t;as autosomal dominant. 

Two of the families had the Koebner t:v-pe EBS with generalised 

distribution of lesions. Three families had lesions confined to 

the extremities compatible with a diagnosis of EBS Weber 

Cockayne. A famil:,r ,,-as encountered with two affected 

individuals displaying the classical herpetiformis grouping of 

lesions EBS Dowling Meara. One large kindred 

comprising eight affected members had the rare subt:VT.Je 

as EBS with mottled pigmentation. (Table 8-VI II ) . 

The clinical histories in all of these patients were similar, 

irrespective of subtype. Onset was at birth or early infancy 

and bullous formation worsened with the onset of ambulation. 

All adult patients described a subjective improvement ih their 

condition after puberty. Persons from each family described 

occasional dystrophic fingernails; in all such instances 

damage to nails had been traumatic. 
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TABLE 8-VIII 

EPIDERNOLYSIS BlJLLOSA SIMPLE{ N = 24 ( 7 l 

Patients Families 

EBS Koebner 5 2 

EBS Weber Cockayne 9 3 

EBS Dowling Meara 2 1 

EBS with mottled pigmentation 8 1 

Total 24 7 



Apart from the ftmdamental similarities in all·types of EBS, 

the characteristic differentiating fact .• ~rs v..·hich distinguish 

the (minor' subt;v'})es w-er·e classical 1.;ithin a group. A notable 

observation is that penetrance was complete and expressivity 

1.,;as constant within each kindred studied. 

A constant observation among persons with EBS Koebner was an 

increased tendency to blistering in the hot summer months. 

This factor was encountered in all the geographical areas of 

the country v..nere temperature and humidity levels vary 

greatly. 

ETHNIC DISTRIBUTION 

EB Simplex was seen only in persons from the White and mixed 

ancestry population groups (Table 8-IX). This may represent a 

spurious paucity in the Black and Asian groups where full 

ascertainment of patients may not have been achieved for 

reasons as outlined in Section 8.4.1.1 
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TABLE 8-IX 

EB SL"JPLEX ETHNIC DISTRIBUTION N = 24 ( 7) 

h'hite Black 

EBS Koebner ::> (2) 

EBS Weber 9 ( 3) 
Coch:a:yne 

EBS Dowling 2 ( 1) 

Meara 

EBS With 
Mot,tled 
Pigmentation 

Total 16 ( 6) 0 

Figures in parentheses represent families 

Mixed 
Ancestry 

8 ( 1) 

8 I • \ 
I .L, 
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8.4.2.2 EB Atronhicans 

In this study, inforrr.ation -was gained concerning nineteen 

persons in fifteen families with Epidermolysis Bullosa 

Atrophica...'l.s. 

Table 8-X shows the representation of the subt}~s seen in 

South Africa. 

LETHAL EBA 

Initial presentation ~~s similar in all cases, with onset at 

birth of bullous lesions and areas of denuded skin.· The mea'1 

age of death of the fourteen infants with lethal EBA 

Generalisata Gravis (EBAGG) and the child with an associated 

pyloric atresia was approxirr.ately one month. The cause of 

death in these infants was cited as dehydration, septicaemia 

or respirator~,.- failure as complications of EB. 

Two of the cases of EBAGG -were foetuses terminated at the mid­

trimester of the pregnancies. The former was the foetus of a 

mother at risk, having had two previously affected babies. The 

latter (Section 4.3.1.5) had a termination of pregnancy after 

abnormalities resembling a cystic hygroma had been observed 

during a routine antenatal ultrasound scan. The foetus -was 

fow!d at autopsy to have macroscopic and histological features 

of EB Atrophicans as well as T-urner s;yndrome. Chromosomal 

analysis confirmed the karyot}~e XO. Coincidence can be the 

only likely e:x~lanation for the existence of two unassociated 

conditions in the sa...~e foetus. 
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T."'-BLE 8-X 

EB ATROPEIC'Ai\;S N = 19 (15 l ------

Patients Families Lethal Non-lethal 

EBA Generalisata Gravis 17 13 16 1 

EBA with pyloric atresia 1 1 1 

EBA Generalisata ~Ii tis 1 1 1 

Total 19 15 17 2 
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AVN LETHAL EBA 

The h.;o children encountered with non-lethal EBA are 

noteworthy and Harrant further discussion at this juncture. 

female child with the features of EBA Generalisata Mitis is 

described in Subsection 4.3.3. She is the only person 

affected with this subt)~ of EB in South Africa. '~'Ii tis' 

would appear as a misnomer in her case; despite her survival 

thus far, her disease is severe, and quality of life is 

markedly impaired. 

A child with the tylPical features of EBA Generalisata Gravis 

or Herlitz syndrome is discussed in section 4.3.4. She is now 

11 years of age and, despite moderately severe lesions, enjoys 

a relatively normal lifestyle. Her s~·ival can be exlPlained 

by a variety of possibilities. Impeccable nursing care 

through the most v\.llnerable stage of infancy cannot alone be 

responsible, since more survivors of this condition would be 

anticipated following sophisticated neonatal care. She may be 

a manifestation of a genetic compound of two allelic autosomal 

recessive traits. Conversely her condition may be confirma-

tion of still further heterogeneity in EB. 

ETHNIC DISTRIBfJTTON 

Table 8-XI shows the ethnic distribution of EBA; there is a~ 

equal incidence in the mixed ancestry group and Black persons. 

This represents over representation in persons of mi:.;:ed ancestnr, 

who form 8% of the population, compared with 75.5% blacks. 



EB ATROPHICA\IS 

EBA Generalisata Gravis 

EBA with pyloric atresia 

EBA Generalisata Mitis 

TABLE 8-XI 

ETHNIC DISTRIBl~ION N = 19 (15) 

wbite 

2 (2) 

1 (1) 

Black 

6 ( 5) 

1 ( 1} 

Nixed 
AncestrY 

8 ( 5) 

Figures in parentheses represent families 
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Asian 
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TABLE 8-XII 

~ DYSTROPHTCA N = 36 (15) 

Autosomal Dominant 22 (4) 

Autosomal Recessive 12 (9) 

Unclassified 2 \2) 

Figures in parentheses represent number of fa.inilies 



8.-±.2.3 

8.4.2.3.1 

EB DYSTROPHICA 

The largest major sub.group represented was EB Dystrophica. 

Thirty-six persons in fifteen families had the scarring form 

of EB. As seen in Table 8-XII, twenty-two of the persons had 

DDEB and b.;elve haci RDEB; of the fifteen kindreds represented, 

four had DDEB and nine had RDEB. Four families ~.,.ere not 

further classified because of inadequate information. 

As in previous sections of this thesis, EBD will again be 

discussed under the tHo headings of DDEB and RDEB. 

Dominant EB Dystrophica 

Twenty-two persons in four families had the autosomal domin&>t 

form of EB Dystrophica. The patterns of inheritance were 

clear cut and Hith the exception of one family penetration and 

e:\:pressivity were complete. A ldndred in whom persons were 

affected with EBD Cockayne Touraine had questionable lack of 

penetrance in a generation; however, the family member said to 

be unaffected ~as unable to be traced for examination and, 

without objective proof, no assumption of a skipped generation 

may be made. 

2 53 
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TABLE 8-XIII 

Al..7I'OSCl"l;li. DCi"UNA>IT EB DYSTROPHIC\ St:BT.tl?ES ~ = 22 ( 4 l 

Patients Families 

EBD Cocka;y11e Touraine 15 3 

EBD Pasini 7 1 



TABLE 8-XIV 

A\.)TOSOi-'1.:\L DO:VIINAN--r EB DYSTROPHIC-\. ETHNIC DISTRIBUTION 
N = 22 (4} __ _:_:. 

wbite 

EBD Cockayne Touraine 4: (1) 

EBD Pasini 

Black 

1 ( 1) 

7 (1) 

Mixed 
Ancestry 

4 (1) 
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Asian 
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8.4.2.3.2 

Nine persons in three families had lesions confined. to the 

distal parts of the extremities, consistent >-:i th the diagnosis 

of DDEB Cockayne Touraine .. None of the persons had any signs 

of maligna~cy within scar tissue. (Table 8-XIII.) 

The fourth family had the small papules in the sebaceous areas 

w-hich are classical of DDEB Pasini. This is an important 

observation as this condition has not been previously recog­

nised in Negroes. It is important that in these persons the 

papules Here morphologically identical to the Pasini patches, 

though not ivory coloured, as is found in Caucasians. The 

limited laboratory facilities available did not allo~,; for 

assay of the biochemical defect previously reported in this 

subtype. 

ETHNIC DISTRIBuTION 

Table 8-XIV shows the ethnic distribution in DDEB. Family 

numbers in each t~~e are too small to draw statistical 

conclusions from these figures. 

Autosomal Recessive EB Dystrophica 

Twelve patients in nine families who had manifestations of 

dystrophic EB ~.;ere designated autosomal recessive EBD because 

of sporadic occurrence or, in tt,;o cases, affected relatives 

"ith or without consanguinity. This assumption was supported 

by conformity of the phenot;ype characteristic of RDEB t,;here 



there h"as doubt 1 the persons ~.;-as considered as unclassified EB 

Dystrcphica. 

RDEB is divided into six subsets, namely EBD Inversa, v..-ith 

distribution of lesions, particularly in the peri-anal and 

periv-ulvar areas, EBD Progressiva, a late onset type 

associated with perceptive deafness, and EBD Hallopeau 

Siemens. EBD pretibial is a late onset form and EBD Fine with 

centripetal symmetrical blisters are uncommonly encountered. 

EBD Generalisata Gravis (Winship) is a previously unrecognised 

entity. 

The classical form ofEBD Hallopeau Siemens, may be further 

divided into three sections depending on the distribution of 

lesions and the clinical severity and complications. These 

are designated localised, generalised and mutilans. 

Eleven patients had EBD Hallopeau Siemens (Table 8-X.v), Fiv-e 

had moderately severe blistering in a widespread distribution 

compatible with diagnosis of EBD Hallopeau Siemens (General). 

Four persons were very severely affected, having stunted 

stature, and the repeated scarring, had led to flexion 

contractures, syndactyly and in two persons mitten deformities 

of hands and feet. These latter four persons designated EBD 

Hallopeau Siemens (mutilans) suffered inv-olvement of the teeth 

with severe enamel h;_y-poplasia. 
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T • ..\BLE 8-x\t 

ACTOSC~JAL RECESSIVE EB DYSTRC;PHICA N = 12 ( 9 l 

Patients Families 

EBD Hallopeau Siemens Generalised . 5 

Mutilans 6 4 

EBD Generalisata Gravis (Winship) 1 1 



Si.gnificant oesophageal strictures, >.;ere noted in two persons 

of this group, and in one with the general subty-pe. The former 

•.;ho had been previously treated, were as;ymptomatic, >,;hile the 

latter who had symptoms of dysphagia, underwent a successful 

dilatation of his oesophageal webs. 

The only patient with RDEB that did not belong to the subtype 

Hallopeau Siemens has a hitherto undelineated form of P~EB. 

This was confirmed by personal commu."lication with Gedde Dahl. 

This has been designated EBD Generalisata Gravis (Winship) in 

accordance with the standard use of eponyms in EB and has been 

is described in Section 4.5. 

ETHNIC DISTRIBuTION 

Table 8-x~I shows the etlli'1ic distribution of RDEB in its 

subtypes. ~vbi te persons were over-represented while no black 

families were diagnosed in this group. 
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T.-\.3LE 8-XVI 

,;.Ll'OSO:Vl'lli RECESSH'E EB DYSTROPHICA ETHNIC DISTRIBLTION 

EBD Hallopeau 
Siemens Generalised 

~1utilans 

EBD Generalisata 
Gravis (Winship) 

Total 

N = 12 (9J 

wbite 

2 (ll 

3 ( 2) 

1 ( 1) 

7 (5) 

Nixed 
Black Ancestry Asian 

2 (2) 2 ( 1) 

. 1 ( 1) 

0 3 ( 3) 2 (1) 
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8.5 OORTALITY DUE TO EB IN SOUTH AFRICA 

The Central Statistical Services, based in Pretoria, accrue 

information arising from all deaths registered within South 

Africa. This data is coded according to a three digit number 

which represents a specific diagnosis within the 9th Edition 

of the International Statistical Classification of Disease, 

Injuries and Causes of Death (ICD). Epidermolysis Bullosa has 

been assigned the code 757 which it shares with hereditary 

oedema of legs, Icthyosis Congenita, dermatoglyphic 

abnormalities and the specific anomalies of skin, hair, nails, 

breasts and integument. 

In South Africa, the registration of deaths under this coding 

system does not differentiate between the other conditions 

designated to this three digit number. However, since the 

other conditions listed are rarely the cause of death in an 

individual, it is assumed that the w~jority, if not all 

persons listed under the code 757 had Epidermolysis Bullosa. 

Statistical,information for the different ethnic groups is 

compiled by various bodies. Data regarding wbites, Asians and 

persons of mixed ancestry was extracted from the Death 

Register (B.1.7) filed at the Department of Home Affairs. 

Figures concerning African Negroes are filed as 1 Information 

of a Black Death' (B.A.676) by the Department of Co-operation 

and Development. 
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RB is an uncommon condition and it is only in the so-called 

lethal form, EB Atrophicans Generalisata Gravis, that this 

condition is cited as the cause of death. 

The number of deaths in South Africa under the code 757 for 

the years 1980 to 1984 are shmm in Table 8-:XVII. These are 

given according to ethnic group. 

In addition to these figures, EB caused at least one other 

death in 1983, -,.;i th a further t~.;o in 1984 and four in 1985. In 

addition the termination of a pregnancy at risk for lethal EBA 

-,.;as performed in 1983. 

These figures, as confirmed by the average age of death of 

less than t•..:o months, represent primarily lethal t junctional' 

EB, EB Atrophicans Generalisata Gravis. This is kno•-m to be 

fatal in early infancy. An exception >..;as an African negro 

infant born in 1985 >v-ho had EBA associated >v-i th p:yloric 

atresia, >-Jhich is also a lethal form of EBA. 

The number of deaths listed per year in South Africa ranges 

from one to fi ,_-e, h-i t.h a mean of 2. 8 in the period 1980-198'-i. 

Of the fourteen persons listed in the Table 8-~~VII , none 1-:ere 

\~ni te, one of :-\si8.Il stoch: and b-:o of mixed ancestry. The 
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TABLE 8-X:'.'II Deaths due to Epideii)lolysis Bullosa 1980-198.:1: 

---·----

Year Total Coloured Asian Black 

1980 3 0 0 0 3 

1981 2 0 1 0 1 

1982 1 0 1 0 0 

1983 5 0 0 0 5 

1984 3 0 0 1 2 



over-riding majority of deaths due to EBA Letalis "'ere in 

Blad;: infa.'1ts. This observation is strengthened. by subjective 

comment from the major neonatal units, who report a relative 

increase in the number of Blacl;;: babies '"i th the lethal form of 

EB as compared. with the other population groups. 

It •muld appear that the mort.ali ty data for EB are not 

entirely accurate, born out particularly by the fact that at 

least one out of the six cases known to have died in 1983 was 

unreported, representing at least 16% error. This inaccuracy 

of documentation of the cause of death may be due in part to 

the inadequate completion of death certificates by medical 

practitioners. Compounding this problem is the fact that a 

proportion of infants, born to unsophisticated parents in 

rural areas remote from medical attention, who have the lethal 

form of EB, may die before a diagnosis can be made. To the 

untrained eye, severe EB Hit.h areas of aplasia of skin closely 

resembles burns, and it is feasible that this erroneous 

assessment may be made. 

Mortality figures, therefore, do not give a reliable 

assessment of the incidence of EB and the actual mortality 

rate reported is regarded in the light of possible 

discrepancies. 
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9.1 

9 .1.1 

PATTERNS OF IN"tiERITANCE 

The ~enetics of Epidermolysis Bullosa are complex and it is 

meaningless to consider the condition as a whole as a single 

,genetic defect. Each major group, EBS, EBA and EBD, is so 

different in so many aspects that it is very tmlikely that 

Epidermolysis Bullosa Hereditaria is one single gene defect. 

Indeed, within the minor subt3~s of each group, the phenotype 

varies to such an extent that it is improbable that a 

single mutation is responsible, for example, in all forms of 

dominantly inherited dystrophic EB. The possibility exists 

that the genes responsible for certain subgroups of EB may be 

alleles of those causing similar subt~~es, and this may 

ultimately be true for all forms of this genodermatosis. 

In this section of the thesis, the genetics of EB Hill be 

discussed according to the ma,jor subtypes and the minor groups 

within these. 

Epidermolysis Bullosa Simplex 

EB Simplex is inherited in an autosomal dominant manner. This 

pattern of inheritance has been established in all forms of 

EBS except the single Dutch family with the Mendes da Costa 

subt-,y-pe, who exhibit X-linked recessive transmission. I"lore 

recently a rare autosomal recessh:e subtjrpe t·<i th early 

infantile death has been reported. (Salin 1985). 
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~iost of the persons i.n this study -with EBS fell into the 

Koebner or Weber Cockayne subgroups. 11.;o generations of one 

family had the ty~ical signs of EB Herpetiformis Dowling 

Meara. In addition the eight affected ;nembers of a large 

kindred manifest the characteristic signs of EBS with mottled 

pigmentation. 

The pedigree data of all families with EBS were consistent 

w-ith AD inheritance. Penetrance was complete in these 

kindreds irrespective of subt-,y~. E: .... ~ressi vi ty w-as constant, 

and there was no instance of a family with EBS manifesting 

signs of the Atrophicans or Dystrophic variety, or indeed of 

another minor subt-,y~ within EB Simplex. 

In addition to these families, two persons with EBS Koebner 

>.;ere sporadic, i.e. there 1.;as no family history. Advanced 

paternal age t.;hich -.;auld weigh the balance in favour of a 

fresh mutation was not a factor in either case. Neither 

proband had consanguineous parents which might suggest 

autosomal recessive inheritance. In view of the very t:ypical 

phenot:ype of EBS Koebner, and the absence of any unusual 

family history, the probability is that new mutations of the 

autosomal dominant gene had occurred in each instance. 

Gedde Dahl (1971) has suggested that the genes responsible for 

EBS Koebner and EBS Weber Cockayne might be allelic. No 

evidence emanating from this study could. prove or disprove 

this h-,y~thesis. 
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9.1.2 EB Atrophicans 

The accepted mode of inheritance of all forms of EBA is 

autosomal recessive. It is unlikely that all the subt;ypes of 

EBA are caused by one 1 faulty' gene, although it is possible 

that a EBS Generalisata Gravis and EBA wi·th pyloric atresia 

are allelic, or pleotropic e:x."Pressions of a single gene 

defect. 

Nest of the children affected had no family history of EBA and 

only three families reported affected siblings thus confirming 

autosomal recessive inheritance. Neither consanguinity nor 

advanced paternal age >.;as known. In the Tswana population, 

consanguineous marriage is a favoured tradition; conversely, 

to the Zulu and Xhosa people inte:nnarriage is taboo. In a 

lethal condition, however, such as EBA, it is more likely that 

autosomal recessive inheritance is consistent rather than a 

fairly high mutation rate of an autosomal dominant gene. 

EBA Generalisata Gravis, also knmm as EBA Letalis or Herlitz 

syndrome, is usually rapidly fatal. One girl the classical 

clinical and histological manifestations of this subt}"Pe had 

survived to the age of 11 years. The reason for her 

favourable outcome, as discussed in other chapters, should be 

attributed to a primary level, and it is postulated that her 

EB may be a consequence of a genetic compound. Alternatively, 

her condition is suggestive of further heterogeneity in EB. 
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9 .1. 3 EB Dystrophica 

Unlike the other two major subgroups, EBD is divided. into t;.;o 

distinct groups according to the mode of inheri t&J.ce. These 

differ to an extent, phenotypically; the autosomal dominant 

forms tend to be less severe thart the autosomal recessive 

group, although an area of overlap exists. Of the nine 

recognised subtypes of EBD, four are autosomal dominant and 

five are autosomal recessive. 
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EB Atrophicans 

The accepted mode of inheritance of all forms of EBA is 

autosomal recessi\-"e. It is unlikely that all the subt~-pes of 

EBA are caused by one 1 faulty' gene, although it is possible 

that a EBS Generalisata Gravis and EBA with pyloric atresia 

are allelic, or pleotropic ex~ressions of a single gene 

defect. 

Most of the children affected had no family history of EBA and 

only three families reported affected siblings thus confirming 

autosomal recessive inheritance. Neither consanguinity nor 

advanced paternal age w--as known. In the Ts..,ana population, 

conSailo<l'Uineous marriage is a favoured tradition; conversely, 

to the Zulu and ~1osa people intennarriage is taboo. In a 

lethal condition, ho-wever, such as EBA, it is more likely that 

autosomal recessive inheritance is consistent rather than a 

fairly high mutation rate of an autosomal dominant gene. 

EBA Generalisata Gravis, also known as EBA Letalis or Her li tz 

syndrome, is usually rapidly fatal. Q1e girl the classical 

clinical and histological manifestations of this subtype had 

survived to the age of 11 years. The reason for her 

favourable outcome, as discussed in other chapters, should be 

attributed to a primary level, and it is postulated that her 

EB may be a consequence of a genetic compound. <Hternatively, 

her condition is suggestive of further heterogeneity in EB. 



9. 1.:3 EB Dystrophica 

Unlike the other t-wo major subgroups, EBD is di..-ided. into t-wo 

distinct groups according to the mode of inheritance. These 

differ to an extent, phenotypically; the autosomal dominant 

forms tend to be less severe than the autosomal recessive 

group, although an area of overlap exists. Of the nine 

recognised subty}:€S of EBD, four are autosomal dominant and 

five are autosomal recessive. 
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9.1.3.1 Dominant EB Pystrophica 

The different subtypes inherited as an autosomal dominant 

trait are tabulated in Chapter 4, preceding clinical results. 

All are known to have complete penetrance and constant 

expression. 

In this study, three kindreds with DDEB were seen. One family 

had the classical phenotype of EBD Pasini and displayed an 

autosomal dominant pedigree consistent with this subtype. Two 

families were diagnosed as EBD Cockayne Touraine, and had the 

typical distribution of lesions localised to the distal 

extremities. In the former, penetrance w~ complete and 

expression w~s comparable in all affected persons. A 

discrepancy exists in the pedigree of the second family with 

EBD Cockayne Touraine. Figure 52 shows a female (II-1) 

reported to be unaffected,· who should, according to the laws 

of autosomal dominant inheritance, have EBD. This suggests the 

possibility of non-penetrance. She could not be traced for 

examination and without objective proof of her clinical 

status, this putative 'skipped generation' cannot be 

substantiated. 

27 2 

One sporadic black female· had the classical phenotype of EBD Cockayne 

Touraine, and therefore represents a new mutation. It is of 

interest that none of her five children are affected. 
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Fi~1re 52. An autosomal dominant pedigree where a generation may have 
been skipped 
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9.1.3.2 Recessive EB Dvstrophica 

The Inversa, Progressiv~ and Hallopeau Siemens forms of RDEB 

are all established as autosomal recessive traits. 

Apart from one male patient designated EBD Generalisata Gravis 

(Winship), all the persons studied in this group were of the 

subt~~e EBD Hallopeau Siemens, either generalised or mutilans. 

Two families had two affected siblings, thus confirming 

autosomal recessive inheritance. The remaining persons were 

spcradic, and no details in the family histories suggested 

that they might be new mutations. Their categorisation into 

RDEB was on the basis of the appropriate phenot~~e. 

One Tswana boy wit,h a fairly mild form of EBD posed a genetic 

d:Llennna. Clinically he "'~ more suggestive of AD EBD 

Cockayne Touraine although AR EBD . Hallopeau Siemens (local) 

could not be excluded. Neither family history nor 

histopathological studies helped to differentiate between DDEB 

and RDEB. 

The male patient with the newly recognised EBD Generalisata 

Gravis had no significant family history. wbile autosomal 

recessive inheritance seems most lil\:ely, X-linked recessive 

inherita..l1ce carmot be definitely excluded. 
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9.2 GillmTIC LINKAGE ANALYSIS 

Introduction 

Genetic marker traits that are useful for linkage studies 

should ideally be dominantly or co-dominantly expressed, 

highly pol}~orphic, with a large number of alleles, and 

expressed in easily accessible body tissues or fluids. The 

various genetic markers Hhich can be used for linkage studies 

are listed in Table 9-I. Family data are analysed for linlmge 

by segregation analysis. Statistical analysis for the 

determination of linkage is calculated almost exclusively by 

means of 1 lod scores' . 
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TABLE 9-I 

FOL'll'JORPHIC LXI FOR F,-\;'1ILY STl:TIIES FOR T INK:\GE ANALYSIS 

1. .~tigenic markers 

a) Histocompatibility antigens (HLA) 

b) Blood group systems 

2. Electrophoretic markers 

a) Serum proteins and enzj'llles 

b) Salivary proteins and enz}~es 

c) Soluble red cell enz:ymes 

d) Mitochondrial enz~llles 

e) Lysosomal enzJ~es 

f) Urinary proteins 

3. Chromosomal variants 

a) Heterochromatin size and inversion 

b) C-band fluorescence 

c) Satellite size and staining 

d) Fragile sites 

4. Restriction fragment length pol~lllorphisms. 



9.2.1 

9.2.2 

Lod scores 

A 'lod score 1 is the acronym for the 'logari thrn of the odds' 

that the two loci under study are linked. This concept in 

linkage analysis was proposed by Haldane and Smith (1947). 

Lod scores are calculated separately for different 

recombination fractions. If the lod score is 3, this 

indicates that the odds are 1 000 to 1 in favour of linkage. 

The scores derived from different families can be added 

provided the same genetic loci a.re under study. I"Jathema.tical 

formulae and computer programs have been designed to analyse 

such data, and allowances can be made for genetic 

heterogeneity, multilocus models, incomplete penetrance, as 

well as late onset disorders. 

The lad scores calculated in this study are a measure of the 

probability of linkage. 

HLA tYPing 

HL~ antigens are glycoproteins located on the membranes of 

nucleated cells and in the serum. There have been semantic 

changes in the designation of the term "l-ILA" over the past 20 

years, but nm.; the entire human major histocompatibility 

complex is referred to as HL.A. There are fi•,:e loci for HL\ on 

the 6th chromosome, with a series of allelic genes at each 
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Fig. 53 SCHEMATIC REPRESENTATION OF THE HLA LOCI ON CHROMOSOME 6 IN MAN 
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locus on analogous chromosomes. To date, 23 HLA-A genes, 46 

HLA-B genes, 8 HLA-C genes, 19 HLA-D genes and 14 I~-DR genes 

have been identified in each respective locus. In addition 3 

DQ, 6 DP and antigens have been recognised. Figure 53 shows a 

schematic representation of the HLA loci on Chromosome 6. 

HLA types are inherited as an autosomal dominant traits in 

accordance with Mendelian laws. An HLA haplotype is the 

specific series of HLA alleles in one chromosome, and an HLA 

phenotype is the specific array of HLA antigens on the cell 

membrane. The phenotype of an individual can be establihed by 

HLA typing. Family studies are necessary to identify the 

haplotype of that individual, and once the two haplot~~s are 

known, the genotype can be established. 

Phenotype frequencies of each HLA antigen vary according to 

race, country, immigration pattern. In the context of 

this study, this factor is highly significant as the 

population of South Africa is so hete.rogeneous. 

HLA typing has been useful in many disease processes, 

including approximately 50 disorders of the skin. The 

practical application of HLA typing, i.e. the relative risk, 

is defined as how much more likely a person who has a 

particular antigen is to have or develop a specific disorder, 

than one who does not have that same HLA antigen. 

280 



281 

R.estriction fragment .length pol;v-rnorpbisms '(RJ.<"LP' s) in ge~1etic 

RFLP's are variations in an individuals DNA which create or 

eliminate restriction enzyme sites. They are not associated 

;.;i th the disease process but CfuJ. be used as markers ...;hen 

lirJ;;:ed to a specific locus for a disorder. 

Different forms of the RFLP if co-inherited t..-ith the disorder 

can be used to predict homozyg~sity or heterozygous carrier 

status. 
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Q ') 1 .....,.· •.c.....-:- Revie"" of .e:enetic linl\ag;e in Epidermolysis Bu! losa 

9.2.:+.1 EB Simplex Osma 

Gedde Dahl and Olaisen ( 1973) demonstrated close liPJcage 

between the loci of erythroc}~e soluble glutamic-pyruvic 

tra11saminase ( GPr) and EBS Ogna. The map distance 'h"a.S 

calculated to be approximately 5 centimorga.'1s (eM). In males 

the distance was longer, 8 eM, than in females, 3 ctvl. 

9.2.4.2 EB Simplex Koebner 

Mulley (1984) studied linkage in a single family ""ith EBS 

.Koebuer. There was a hint of linkage between this subtype and 

Duffy blood group on Chromosome 1. The lod score "'as 

1,2 at fr = 0.2. 

Linkage between Fy and EBS Weber Cockayne was proposed 

Hauge (1962), and subsequently a lod score of 0,6 ate-= 012 

has been established by Gedde Dahl (1971). 

There have been suggestions that the Koebner and lveber 

Cockayne types of EBS are allelic and this linkage may be a 

further evidence in favoLrr of this theory. 

9.2.4.3 EB Dystrophica 

Weak linkage has been found in certain forms of EBD. A lm.; 



9.2.5 

9.2.5.1 

positive lod score was found betHeen EBD Cockayne Touraine and 

IgK, the I\appa light irrununoglobulin chain ir.. one fauily ( Gt...~de 

Dahl, 1971; Nulley, 1985). The sa:Tieworkers found a 

suggestion of liru{age between EBD Pasini and Sr, the .~H 

secretor gene. Joensen ( 1979) found possible linkage beb.;een 

EBD Bart and PC~~1, phosphoglucomutase-1. 

Despite these weak associations, no firm evidence for linkage 

of any of the genes for EB Dystrophica has been established. 

Genetic liru{a~e and EB in South Africa 

HLA and red cell enzj~es 

As was outlined in Chapter 5.2.1 and 5.2.2, no positive 

evidence for light linkage in EB was found. 

Segregation of the AlB haplotype with affected members in a 
8 

large kindred with EB Simplex with mottled pigmentation was 

noted, with only 1 recombinant. Despite a lod score of 1,3, 

this is not significant as this is the most common haplot:y-pe 

in persons of mixed ancestry ( Cl. value = 0.0167; haplotype 

frequency= 0.0207). 

Loose linkage is shown in the same family with the red cell 

enz}'~e Glyoxalase I-1 (Glo I-1 l >.;i th a lod score of 0 .1;,"34 waS 

obtained from the third generation. No further information 
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9.2.5.2 

can be gained from this pedigree how-ever, as I -1 is homoz:,,-gous 

for Glo I-1. 

Studies of the family w-ith EBD Pasini show- that there is no 

liru\age between Hh~, red cell enzymes or proteins, and this 

form of EBD. The two families studied with EBD Cockayne 

Touraine were too small to derive statistical information 

regarding lin.l{age. In the absence of positive linkage 

studies, this form of testing cannot contribute tow~rds the 

prenatal diagnosis of E~. 

Restriction Fragment Length Polymorphisms 

Both the genes for collagenase and for RDEB have been assigned 

to Chromosome 11; Church (1983) concluded that the autosomal 

collagenase produced by RDEB cells was a structural mutation 

of the normal collagenase gene. 

Studies of linkage in EB with the L probe w-ere non-
7 

informative. In three families the allele w~s not 

pol:ymorphic. 

In one family as demonstrated in Chapter 5.2.3, the allele w-as 

polymorphic but w-ith only one affected member, it ~.;-as 

impossible to draw any absolute conclusion from this data. 

In one family it w~s not. possible to determine linkage as aLL 

the offspring of these parents will be heterozygous. This is 
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because one chromosome concerned comes from each parent, tv-ho 

are different types of homozygotes. 

The conclusion is that L , the probe that localises to llq23, 
7 

is a random pol;y111orphism in this population and was not lin.ked 

to the gene for RDEB, in this study. 

~ 
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TABLE 9-II 

:VlliTATION RATES IN EB IN NORWAY 

-6 
~rutation rate per gamete (X 10 ) 

::::EB=-::::.SU.::::.'b::::.t~'w·"D:::.::e:::__ ___________ , _ _,l~9~1:.::3:_--=1~9:::!.6!::2 ____ _!1:.:::9..:::6..:::3-19~_9 __ 

EB Simplex Koebner >0,18 0,96 

EB Simplex Weber Cockayne 1,92 

EB Simplex Hith mottled pigmentation <0,48 

EB Simplex Ogna 0,48 

EB Herpetiformis Dowling Neara >0,36 <0,48 

EB Bart >0,18 <0,48 

EB Dystrophica Cocka;yne Touraine >0,36 <0,48 

EB Dystrophica Pasini >0,36 <0,48 
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9.3 GENE FREQUENCY, CAR.lUER AND MUTATION RATE IN EB 

Estimation of the gene frequency of EB as a t..-tlole, as tv-ell as 

the carrier rate in the autosomal recessive subgroups >v-ould be 

a meaningless figure; each major subtype has been considered 

in its frequency in Chapter 8, entitled. Epidemiology, and to 

prevent repetition, shall not be discussed in this chapter. 

Gedde Dahl has postulated. mutation rates in various subt-;Y-pes 

of EB based on retrospective screening 1913-1962 (2,74 million 

births) and the prospective study 1963-1979 (1,04 million 

births} in Nort..-Ey. These figures are listed in Table 9-II. 

In the EB Simplex category, two persons were sporadic, and a 

third wES the first member of her three-generation family to 

be affected. Therefore three of the fourteen affected persons 

'"ere probably fresh mutations. These perscns differed in age 

from sixty-eight years to one week of age, and this fact, 

coupled with the probability of incomplete ascertainment and 

further heterogeneity, renders the accuracy of a calculated 

mutation rate meaningless in the South African context. 

In the DDEB group there were inadequate numbers of persons ;.;ho 

manifest mutations of an autosomal dominant gene, so ·that no 

accurate mutation rate could be calculated. 
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10.1 INTRODUGriON 

The discussion of the histopathological changes in EB w-ill be 

divided into the Simplex, Atrophicans, and Dystrophic EB 

groups. The established histopathological findings in EB will 

precede analysis of results of this st.udy, t.;hich will be in 

the form of a "Comment". This investigation was undertaken in 

as many affected persons as was possible using election 

microscopy, as outlined in Chapter 3, Ne·thodology. Light 

microscopy was used for survey sections as a step in 

preparation of ultra thin sections for electron microscopy, to 

orientate the specimen and ensure that the derma-epidermal 

junction was isolated accurately. 

For the sake of clarity a description of the structure of 

normal skin precedes the .review of the histopathological 

changes in EB. 
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10.2 NORMAL SKIN 

The skin consists of two main regions; outermost, the 

epidermis, and inner, the dermis, with skin appendages 

projecting through these layers. The embryological derivation 

of the epidermis is primarily ectodermal, but cells of neural 

crest and bone marrow mesenchymal origin are also involved. 

The dermis is derived from the mesenchyme. 

Proportionately, epidermis makes up 5% of the thiclmess of the 

skin, with dermis forming the major portion. 

The layers of the skin are:-

~stratum corneum 
epidermis stratum granulosum 

stratum spinosis 
basal layer 

--------papillary 
dermis---­

reticular 

This is shown diagrammatically by Figure 54, while Figure 55 

depicts the derma-epidermal junction. 
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Str'atum Corneum 
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Figure 54. Diagrarnatic representation of the layers of the skin 
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10.2.1 The epidermis 

Epidermis is 1\:eratinised, stratified squamous epithelium. 

This tissue is multilayered, consisting of cornified, 

granular, spinous and basal layers. The epidermis is in a 

state of prog:ressive differentiation, replacing itself from 

epidermal stem cells, a process w-hich tal..::es 28 days to 

complete. 

The basal layer comprises the epidermal stem cells and basal 

cells. Basal cells contain keratin and actin filaments, and 

microtubules, as w-ell as other cell organelles, such as 

mitochondria and endoplasmic reticulum w-hich are associated 

with cells undergoing metabolic activity. These basal cells 

are joined to each other by desmosomes; hemidesmosomes link 

them to the basal lamina beloh'. The basal lamina is a 

continuous electron-opaque layer, 

Hemidesmosomes comprise tonofi~aments, 

anchoring fibrils. Tonofilaments are 

3Q-35 mm. thick. 

I 
the lamina lucid.a and 

I 

I . d . h h assoc1ate ~,-l t t e 

dense plate of the basal membrane and are filaments of 

l~eratin. The lamina lucida (lamina rara), h·hich lies bet>.;een 

the plasma membrane and the basal lamina (lamina densa) is 

crossed b;,- anchoring fil3lnents. .'-\nchoring fibrils originate 

from the: basaJ lam.~na and extend dm..;nh·ar·d into the der·mis 

( Figw·c: :5:'5) . 
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-~choring fibrils are a structural component of the derma­

epidermal .jnnction, and are of particular importance in the 

pathogenesis of dystrophic EB. They range from 200-/SO A in 

diameter and are cross-banded structures that have an 

alternating pattern of thick, dense and thinner, less dense 

bands. Proximally, they extend from 250-300 mrn. inside the 

papillary dermis, ~hile their distal ends insert into the 

basal lamina. The embryological origin of anchoring fibrils 

is dermal cellular elements; by contrast, the basal lasnina 

originates from epidermis. Recent unpublished data 

(Burgerson} has suggested that T;ype VII collagen is the ma.jor 

structural component of the anchoring fibrils. 

The spinous layer, or stratum spinosum, consists of 3-5 layers 

of differentiating cells. The number of desmosomes associated 

with these cells are greater than in the basal layer, as are 

numbers of keratin filaments. In the process of migration to 

the surface, flattening of the spinous cells occurs and 

ovoid lamellar granules develop. The next step of 

differentiation is into one or t~o layers of granular cells. 

This is the uppermost viable epidermal cell layer. The major 

cell content is keratohyalin granules Hithin an interlacing 

netw-ork of keratin filaments. Large nurnbers of the lamellar 

granules are present at the cell border, particularly that 

border facing the adjacent cornified cells. These grru1ules 

29 3 



10.2.2 

release th.eir contents into the extracellular space; this 

process results in the forrration depositing sheets of lipid 

1.,;hich play a role in the barrier function of the epidermis. 

The cornified, or outermost layer, consists of flattened 

dehydrated cells in ~•hich the nuclei and cytoplasm have 

dissolved. Several layers of these cells, with the occasional 

transitional cell, form the stratum corneum. 

The dermis 

The dermis comprises a matrix in h'hich connective tis::;1.1e 

fibres are embedded. There are tl.;o main structural layers, 

papillary and reticular, the latter being the deeper. 

The papillary dermis comprises fine collagen fibrils ,.;hich are 

organised into small fibre bundles. Tbese fibres are composed 

primarily of Types I and III collagen. Immature elastic 

fibrils, ox}"'talan fibres, are found perpendicular to the 

epidermis. This layer is the more cellular of the dermal 

layers, with an abundance of fibroblasts. 
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The reticular dermis consists of a pattern of coarse collagen 

fibrils of large diameter, consisting mainly of Tn}e I 

collagen. Elastic fibres, elaunin fibres, ;c.;hich are more 

mature than OX"J"talan, and contain larger amounts of elastin 

matrix, are found in the upper part of this layer. Deeper 

than this are fully mature elastic fibres, in association with 

collagen fibres and sweat glands. This layer is less cellular 

than the papillary dermis. 

In addition, appendages of the skin, viz. nails, hair 

follicles, sebaceous, apocrine and eccrine glands, as •~ell as 

nerves and blood vessels, pass through the dermis. 
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10.3 EPIDER!-IOLYSIS BULLOSA SIMPLEX 

Light microscopy 

Light microscopy of an area of freshly blistered. skin 

demonstrates a split in the epidermis at the level of the 

basal cells. This is not Hell define::!. and light microscopy 

alone is insufficient for the histologic differentiation of 

EB. 

Electron microscopy 

Blister formation begins in the subnuclear region of the basal 

layer of the epidermis. 

The blister floor consists of the basal .QJ-toplasm of the basal 

cells and the derma-epidermal junction. The hemidesmosomes, 

basal lamina and anchoring fibrils are lli~affected, as are 

melanoc;y-tes and Langerhans cells and only occasional damaged 

pylmotic cells are observed.. The blister roof consists of the 

epidermis and stratum corneum. 

2 96 



By contrast to the bullae of EBS, the blist-ers caused by 

exaggerated friction in normal persons are found in the upper 

• p ,- .: ' 4 ""TITll' c: 
~l)J._.._,._.._. -' in the upper or mid-portion of the stratu.'ll 

spinosum, developing from perinuclear intracellular oedern2. of 

the pJalpighian layer. Pearson ( 1971) reported blisters in 

EBS Weber Cockayne in the upper spinous epidermis. It ;.;as for 
' 

this reason that the Weber Cockay-r1e subt;y-pe, in >-<hich 

localised lesions occur, ~-as thought to be a.TJ. exaggeration of 

the blistering induced by friction to the skin of healthy 

persons. 

Various workers have exa..11ined the blistered skin in the 

various types of EBS. It is now >.;idely accepted that the 

ultrastructural changes in the skin are identical in the 

Koebner and Weber Cockayne t:;rpes of h'BS ( Haneke and .Anton 

Lamprecht ( 1982), Pearson ( 1921)). In both of these subgroups 

undamaged skin is histolo_gically normal. 

Niemi (1983) described a new form of EBS with intra-epidermal 

cytolosis and "clumping" of tonofilaments. These clumps are 

seen as large irregular darkly staining masses. The 

hemidesmosomes and basal lamina are unaffected. There is a 

degree of cellular irregularity above the basal membranes, 

v..·here macrophages or Langerhans cells are seen. Keratinoc;r-tes 

showed clumping of tonofilaments and pylmotic nuclei. Above 

297 



the level of cleavage, keratinoc:y-tes have c-:;.-tolytic c-y-toplasm 

w-ith swollen rough endoplasmic reticull~ and degenerative 

mitochondria. The tonofilaments are retracted and clumped, 

and desmosomes are missing. Other cells above the cleavage 

are severely damaged. Epidermal regeneration is seen as areas 

of increased cel.lular mitosis. 

In the EBS with mottled skin pigmentation, the bullae form by 

c;y-tolysis in the h;,.--perpigmented basal cells. The blister 

floor is suprabasal, and its roof comprises spinous epidermis. 

Pigmented epithelial cells above and below the blister 

cavity can be demonstrated with melanin staining. Undamaged 

skin from persons affected in this way is is ultrastructurally 

normal. 

The histopathologic changes in EBS Ogna., •.;hich is associated 

'"i th a tendency to bruising, are undistinguishable from the 

more classical subt;y~es. 

Specific findings may be associated with EB Simplex 

Herpetiformis Dowling Meara. Areas of skin without lesions, 

as in other Simplex forms, have normal epidermis. Cy-tolysis 

of basal cells is preceded by tonofilament clumping. The 

blister floor consists of the connective tissue of the 

papillary dermis. ~·Ju.11erous inflammatory cells predominantly 
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eosinophils and mast cells may be assoc:i.ated ...-ith the blister 

floor. The borderline of the blister cavity is an intact 

derma-epidermal junction. The basal lami.:1a, anchoring 

fibrils, basal cells, plasma membranes and hemidesmosomes are 

unaltered and the split usually occurs above the 

hemidesmosomes. The whole epidermis forms the roof of the 

blister. All cell layers of the epidermis are flattened in. 

shape, but the blister cavity is filled with serous fluid 8..i"ld 

cellular debris. 

The undersurface of the basal cell layer, which forms part of 

the blister cavity, may be altered; cytoplasm, plasma 

membrane, basal lamira and hemidesmosomes are destroyed, 

possibly on a basis of inflammatory reaction. It is from this 

involvement that scarring may result. 

The other non-scarring form of EE, t;y-pe Mendes da Costa, ~,;hich 

is associated with d:y-spigmentation and microcephaly, has 

similar intra-epidermal blister formation. There is c:y~olysis 

of basal cells and the plasma membrane is disrupted, while 

basal lamina, hemidesmosomes and anchoring fibrils are 

unaltered. 

299 



300 

Those persons in this study w-ith EB Simplex Koebner and Weber 

Cockayne show-ed the histological chfuJ.ges appropriate for their 

clinical subt:y-pe. None had inconsistent features or new-ly 

recognised changes. 

In the family with EBS with mottled pigmentation the basal 

cells were highly pigmented as a racial variant - it w-as at 

this level that blistering occured. Neither of the affected 

persons with EBS Dowling Meara had fresh bullae present at the 

time of examination. The skin samples were t~{en from an area 

freshly traumatised so that -_._ 
l\... is not surprising that electron 

microscopy did not show the tonofilament clumpiP~ or 

inflammatory infiltrate that has been described in this 

subt}~e. The clinical features are however classical of this 

subt~~e and the diagnosis was confidently made on these 

grounds. 



10.4 EPIDERMOLYSIS BULLOSA ATROPHICA~S 

The characteristic ultrastructural changes in the atrophicans 

fonns of EB have led to the alternative nomenclature, 

Junctional EB. The plane of cleavage of blistering in these 

forms is in the lamina lucida, above the basal lanlina. By 

contrast, in the simplex forms blister formation is intra­

epidennal, -while the plane of cleavage is belo~.; the basal 

lamina in the dystrophic t~~s. 

The blister roof is formed by the basal cells, in -whic~ 

perinuclear oedema and numerous vacuoles occur. Tonofilaments 

are disrupted by the large vacuoles ih the basal 

keratinoc}~es. Desmosomes are unaltered. The blister floor 

consists of the basal lamina. During cleavage, portions of 

basal cell plasma membrane and cytoplasm may remain attached, 

by hemidesmosomes, to the basal lamina. Anchoring fibrils as 

well as dermal collagen are ~~altered. 

In accordance -with the great degree of heterogeneity in EB 

there is marked variability in the ultrastructural changes in 

jm1ctional EB. A significant number of patients have been 

reported where, despite poor derma-epidermal adhesion, the 

number and structure of hemidesmosomes are -within normal 

limits. 
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In addition to these changes, microcytic vesicles may be seen 

betw-een the hemidesmosomes, in association with the plasma 

membrane of basal 1\:eratinocytes. The hemidesmosomes are the 

l\:ey structures in junctional bulla formation. Both 

h~~opla.sia ru1d decrease in the number of hemidesmosomes have 

been reported. 

Despite the variability observed in the electron 

microscopic findings in EBA, there are no significant 

differences between the subtypes, notably the gravis, or so­

called lethal form, or the more benign mitis subt)~· 

Characteristic changes are seen in the skin of foetuses with 

EBA, and prenatal diagnosis has been performed successfully in 

foetal skin samples from the 16th gestational week. 

~nbryology of the skin, and the histopathology of foetal EB 

t-iill be discussed more fully in Chapter 14 in which prenatal 

diagnosis is described. 

Comment 

All skin samples examined from persons with EBA in this study 

show·ed the identical changes. Bullae were observed in the 

lamina lucid'3., with the intact basal lamina as the blister 

floor. Tne hemidesmosomes were h)~plastic in all cases. 



These findings t.:ere constant in the infants who had died as a 

result of EBA Generalisata Gravis as w-ell as the child w-ho had 

survived this subt·ype, and the girl with EBA Generalisata 

~litis. In addition the foetus w-ho w-as aborted on grounds of 

Turner S~ndrome, who had coincidental EBA had similar 

histologic changes. 
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10.5 

10.5.1 

EPIDERMJLYSIS BULLOSA DYSTROPHICA 

The scarring or dystrophic forms of EB are divided into those 

-which are dominantly and recessively inherited, and the 

ultrastructural changes of each subt}~ within the broader 

groups will be described. Light microscopy in all forms of 

EBD shows subepidermal blister formation - no detailed 

information about the dermoepidermal junction can be obtained 

1-<ithout electron microscopy. 

Autosomal Dominant EB ny-strophica (DDEB) 

The dominantly inherited form of Epidermolysis Bullosa 

Dystrophica has been described as 1anchoring fibril disease'. 

These fibrils are the key structural component in the 

pathogenesis of DDEB. Their structure has been described 

earlier in this section, in the description of normal sli:in. 

Electron microscopic examination demonstrates that the level 

of cleavage is in the dermis, deep to the basal lamina. There 

is a decrease or absence of normal anchoring fibrils in the 

junctional area belm,; the basal lamir.a. Those present are 

rudimentary fibrils lvhich are small, thin and lack the ty !:Jical 

banding pattern. Other junctional structures are unaltered, 

including the plasma membrane, hemidesmosomes, anchoring 

filaments and the basal lamina. 
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The blister floor is composed of dermis, •d th no structural 

alterations in collagen or elastic tissue, or the cellular 

components of t.be dermis. The roof of the blister is the 

basal lamina. Cnblistered skin and skin from non-predilection 

sites are ultrastructurally normal. 

The commonest types of DDEB are the Cockayne Touraine t-y-pe, 

>.;here lesions are confined to the dorsum of extremities, and 

the Pasini or albopapuloidea subt-y-pe. TI1e latter is 

characterised by so-called albopapuloid patches and areas 

affected are mainly the limbs, but the face and buttocks are 

often affected in infancy. 

Bart Syndrome is a autosomal dominant form of EB Dystrjphica 

associated with congenital absence of the skin. The 

histopathologic findings in areas with bullous lesions are 

absence of normal anchoring fibrils. The level of denno­

epidermal separation is immediately below the basal lamina. 

Other skin structures are unaffected. 

The fourth, very rare type of DDEB is pretibial. The 

ultrastructural changes of this form parallel those of the 

other subtypes. 
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10.5.2 

Corrunent,: The histopathological changes of bullous lesions 

were identical in all persons studied ,;.;ith DDEB, whether EBD 

Cockayne Touraine or EBD Pasini. Bullous lesions were 

subepidermal and anchoring fibrils were decreased in number 

and structurally abnormal. Depigmented scars exru~ined in this 

w~y had the classical histological changes predicted. 

Undru11aged skin in EBD Cockayne Touraine and EBD Pa.sini w-as 

ultrastructurally normal. 

Autosomal Recessive EB Dv-strophica (RDEBl 

In the autosomal recessive dystrophic forms, as with the 

dominantly inherited forms, the level of cleavage is in the 

dermis below the basal lamina (Anton Lamprecht 1973, 1978). 

wbere DDEB has been na'lled., for simplification, the anchoring 

fibril disease, RDEB has been labelled as collagenolytic 

disease. There is, hm.;ever, considerable over lap between DDEB 

ru<d RDEB, where the level of cleavage in the formation of 

bullae is subepidermal. 

In an area of blistering, the separation occurs in the dermis, 

just below the basal lamina. Electron microscopists in the 

past have suggested. that the level of separation may vary, and 

reports of a split in the intermembranous space have been made 
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(Vogel and Sch;Yder 1967; Kobayasi 1979). The alterations in skin 

structure in fresh blisters, as 1..:ell as e:"-perimentally induced 

bullae, are ident.ical. Separation deep to the basal lamina 

results in a blist-er cavity in the area normall;;- occupied by 

anchoring fibrils. The roof of the blister is basal lamina 

and attached dermal material, while its floor is composed of 

intact collagen fibres and other dermal structures. 

There is ar1 absence or diminution of normal anchoring fibrils. 

Pearson ( 1962, 1971) has long published reports of dissolution 

of collagen fibres, ,.,;hile Hashimoto ( 1976) described 

collagenolysis i.n blister formation. Collagen degradation may 

be extensive; however, derma-epidermal separation may occur 

irrespective of collagen degradation. 

Similar changes are seen in the non-traumatised skin of 

persons with RDEB. The most significant abnormality is an 

absence of anchoring fibrils; those present appear abnormal, 

wit-h a lack of their characteristic cross-banding pattern. 

The derma-epidermal junction is intact in these undisturbed 

areas, arid dermal collagen is unaffected. In unaffected and 

blistered skin, all structures superficial to the basal lamina 

are normal. 
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These changes are common to all forms of RDEB Hallopeau 

Siemens, of the localised, generalised or mutilans t:y1-~e. The 

ultrastructure in EBD Inversa, t.~hich varies clinically 

the P..allopeau Siemens subtJ.--pe, is i.ndistin,ouishable on 

electron microscopy from the latter t~YT.>e. 

-1-' .trGW 

Autosomal recessive Epidennolysis Bullosa Progressi va, a very 

rare subtype with late onset and possible association with 

deafness, has subepidermal blister formation, consistent 

with its dystrophic nature. Chap~es of papillary collagen and 

loss of superficial elastic fibres are noted. The lamina rara 

is widened, and electron microscopy reveals deposits of 

amorphous material within the lamina rara. 

Comment: The ultrastructural changes of those persons with 

RDEB whether of the Hallopeau Siemens or the newly described 

RDEB Generalisata Gravis, were consistent with the 

abnormalities described above. The level of change was 

subepidermal with consequent rearrangement of collagen below 

the blister cavity. The most striking abnormalities ~•ere 

those of the anchoring fibrils and these were irrespective of 

bullae. These structures were markedly reduced in number and 

where present were slender and peg like. By contrast to 

normal anchoring fibrils there was no tendency of these to 

turn back tm..;ard the basal lamina. In addition, alterations 

of the cross banding pattern were visible at hi,gh 

magnification. 
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10.6 DISCUSSION 

The histopathological. findings in this study conform to the 

h·ell-established changes as desc:::-ibed in the preceding 

literature revie~..;. Since the resources for electron 

mlcroscopy are limited, accurate ultrastructural diagnosis can 

only be offered at.the larger referral centres. 

Electron microscopic examination of the skin is essential to 

differentiate the subt:vpe especially where the precise 

clinical diagnosis lS unclear. This is of oven.:helming 

importance in the neonatal period, where scarring and signs of 

dystrophy have not yet developed and only histology can 

differentiate beb..;een the major subt:ypes, Simplex, Atrophicans 

and Dystrophic. Such a specific diagnosis is necessary, in 

order to establish, in the first instance, prognosis for the 

infant. Furthermore, treatment in the newborn period ma:y 

alter depending on the subtylJe. (These points will. be 

discussed more fully in the section designated ti"Janagement'.) 

Precise delineation of the t:r"}Je of EB is important to predict 

the pattern of inh'eri t<.mce and conseqt,1ent risk factors for 

recurrence of EB in any family. It is >-;here the presentation 

of EB is sporadic t.hat a histological diaf!:nosis can be of 

great assistance. \vhere the mode of inheritance is kno~;'n in a 

subgroup, most notab_l;,· in EB Simple:~ or EB Atrophicans, the 

chances of recurrence can be calculated according to the usual 

r-isl\: ratios. 
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BIOPSY T'ECH)/IQL/ES 

In order to achieve good ultrastructural differentiation, a 

representative skin specimen is essential. Non-traumatised 

skin, except in RDEB, >-lill not consistently show the changes 

of EB, and the interpretation of results may be difficult. 

The optimal study is of an area at the edge of a freshly 

formed bullous lesion, comprising the junction of normal and 

blistered skin. 

Immediate fixation, after washing the skin sample in phosphate 

buffered saline, yields the most accurate results. For clear 

distinction of ultrastructure, an ideal time is two hours in 

fixative for sections not greater than one-and-a-half 

millimetres in size; penetration of the specimen by fixative 

media is a distance of one millimetre. 

The technique outlined in 3.3.1 (Methodology) for the removal 

of skin samples is easy and prevents trauma ·to the specimen. 

In this w-ay artefactural histological changes may be 

minimised. 
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L-LTHASTRL:CT'fJR4L CHANGES 

The correlation of clinico-pathologic data confirmed the 

diagnoses in the difficient subty-pes of EB. Only intra­

epidennal blistering w-as seen in the Simplex forms. \\l1en the 

skin of patients w-ith EBS w-as intact, no abnormalities Here 

noted. The biopsy of the edge of a fresh blister demonstrated 

basal cell cy~olysis and a cleavage plane •~ithin the basal 

layer of the epidern1is in all persons examined in this Hay. 

Electromicroscopic examination of patients •~ith junctional EB 

Atrophicans revealed the pathognomonic changes. A split 

betFeen the plasma membrane of the basal layer and the basal 

lamina 1 in the lamina lucida Has apparent at the edge of a 

bullous lesion. The hemidesmosomes w-ere h~ypoplastic and 

reduced in number. As predicted, the ultrastructural changes 

in the child w-ho had survived the so-called tlethal' form of 

EBA, w-ere identical to those of the infants similarly 

affected, w-ho had died. The single prenatal examination of 

skin, in the form of an autopsy of a foetus aborted for 

unrelated causes, demonstrated the typical findings of EBA, at 

16 weeks gestation. 
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All persons studied Hith EBD had subepidermal blistering. The 

basal lamina formed the ·roof of the blister wnile its floor 

comprised dermal collagen. No defects in this dermal collagen 

were observed in RDEl3 nor DDEB. The anchoring fibrils were 

the most consistently abnormal structures. These were 

diminished in number, ranging from minimal lessening to aL~ost 

complete absence. Anchoring fibrils, when present, were 

structurally deficient. They •.;ere smaller and shorter and in 

most instances were straight and peglilre, not turning back 

towards the basal lamina as in normal skin. A lack of the 

usual crossbandi.ng pattern of these structures was a non­

constant finding. 

EB Dystrophica remains something of an enigma to the electron 

microscopist. Skin sampled from the blistered skin of a 

person with EBD will yield similar results irrespective of the 

subt~~ of EBD or the pattern of inheritance. It is widely 

agreed that it is impossible therefore to differentiate on 

skin biopsy betHeen recessive and dominant dystrophic forms of 

EB. In those persons with a mild dystrophic EB in the absence 

of a positive family history of EB, one is not able to discern 

whether this is indeed recessive inheritance, or a fresh 

mutation for DDEB. This differentiation has great 

significance in terms of prognosis and genetic counselling. 
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A skin sample of unblistered tissue may yield some 

infonnation. Anchoring fibril abnormalities may be seen in 

the so-called normal skin in RDEB and some forms of DDEB. · In 

the dominantly inherited EBD Cockayne Touraine, i.e. that form 

localised to the distal extremities, ultrastructure of sldn in 

non-predilection areas is within normal limits. This finding 

may be of assistance in confirming the clinical diagnosis of· 

EBD Cockayne Touraine in the sporadic dystrophic person. 
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11.1 

A spectrum of biochemical investigations has been carried out 

in the past in the various forms of EB. In the chapter 

concerning the 1 historical' aspects of EB, earlier work in the 

field of biochemistry is discussed. Recently many areas have 

been explored and the salient biochemical findings in the 

different subt}?es will be discussed according to ty~e, as in 

the previous sections. 

EB SIMPLEX 

A deficiency of galactosyl hydro:\.-ylysyl glucosyl transferase 

(GGT) has been found in certain families with EB Simplex 

(Savoleinen 1981). Accomp;anying this deficiency is a marked 

decrease in the urinary excretion of glucosyl galactosyl -

hydroxylysine. GGT is an enzyme which catalyses the synthesis 

of glucosyl galactosyl hydroxylysine in collagen by 

transferring the monosaccharide unit from uridine diphosphate 

glucose (UDP} to galactosyl hydroxylysyl residues. This 

reaction t.,;hich occurs in rough endoplasmic reticulum requires 

a bivalent cation, preferably mange~ese. GGT is also present 

in the serum and enzyllle activity can be measured in skin and 

cultured sldn fibroblasts, as well as in serum. 
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11.2 EB ATROPHICANS 

Collagenase, t..rhich has been proven to have increased activity 

in REBD, has been implicated as a part of the basic defect in 

EB Atrophicans or functional EB. However, evidence for this 

is tenuous, w-ith many workers reporting normal collagenase 

levels in skin fibroblasts of such patients. Suggestion has 

been made that this increased activity is in fact a secondary 

response to chronic wound healing. 

It has been demonstrated that Phen;ytoin, a drug used primarily 

in the treatment of epilepsy, decreases the activity of 

collagenase. The use of this drug under eA~erimental 

conditions has therefore been fairly widespread, mainly in 

RDEB, but several workers have attempted treatment of EBA in 

this w-ay. This approach has been largely unsuccessful, as 

would be anticipated in the absence of increased collagenase 

activity. The subject of Phenytoin therapy w-ill be dealt with 

more fully in t.he sections concerning the management of EB. 
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11.3 

11.3.1 

EB DYSTROPHICA 

For the purpose of discussion, EB Dystrophica will be divided, 

as in previous chapters, into the autosomal dominant and 

autosomal recessive subgroups. 

Dominant EBD 

In EBD Albopapuloidea (or Pasini) , glycosaminoglycan 

metabolism of cultured fibroblasts is deranged. A two-to­

threefold increase in sulphated glycosaminoglycans is the 

consequence of accelerated Sy'11thesis (Bauer 1979). There is 

no evidence for.defective degradation of the material. It has 

been postulated that accumulation of excessive amounts of 

glycosaminog;lycans may alter collagen fibril deposition; this 

may render the epidermo-dermal junction structurally defective 

and predispose to bulla formation. 

Increased excretion of partially degraded chondroitin sulphate 

B in the skin and urine has been reported in EBD Pasini (Endo 

1974). There Has a decrease in urinary excretion of 

chondroitin sulphates C and A. This led to the suggestion 

that the basic defect in this form of EB might be an 

abnormality of the catabolism of acid mucopolysaccharide. The 

accumulation of this substance is specific to the albopapuloid 

variety of EB, and does not occur in RDEB or the other form of 

DDEB. 
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11.3.2 

The finding of increased g:lycosmitiTloglycans has important 

prognostic implications especia.lly in sporadic cases in 

infancy or early chilr:ih.ood, becat.<se the classical. alboy.:.apuloid 

lesions only occur in late childJ10od or early adolescence. 

No specific biochemical abnormalities have been folli"ld in DDEB 

in the Cockayne-Touraine t;ype , or in Bart s~mdrome. 

Recessive Dystrophic EB 

The most significant biochemical marker is present in RDEB. 

Cultured fibroblasts from the skin of subjects with RDEB ha·ve 

been found, in vi t:·o, to have a fourfold greater concentration 

of collagenase than normal controls. 

At the ultrastructural level, an association beth·een the 

blistering process '"i th the destruc:tion of collagen in the 

papillary dermis has been suggested possibly on the basis of a 

protease mediated process. (Eisen 1969; Lazarus 1972; 

Tal\:amori 198:3). \~ben the skin from a healthy sub,ject Has 

cul hired with the fluid derived from t,he blister of a person 

'"i th RDEB, a blister '"as formed with similar ultrastructural 

changes to those fmmd in RDEB. The specific factor inducing 
0 

such blister formation <;.;as inactivated by heat (60 Cl for the 

duration of 30 minutes and by trypsin digestion. 1~11en treated 

with EDTA, EGTA, macroglobulin, soybean trypsin inhibitor 
2 

(SBTI l and ~J-ethyl maleimide (NEP.1J, this factor "·as 

inactivated. Dialysis did not, have this f=ffect.. The 
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conclusion drm,;n frcm this information was that the possible 

factors respcnsible for bullm,;s formation Hl HDEB blister 

fluid included collagenase, neutral thiol protease and 

try·psin-1il~e protease. ( Takamori 1983) 

Collagenase is the enzyme which initiates degradation of 

collagen in the skin, in its fibrillar form or intact tissue 

collagen. Collagenase was first detected in skin by Fullmer 

( 1966) and later characterised by Eisen ( 1968,1969). Human 

skin collagenase has a pH optimum bet-ween 6 and 7,5. It is 

inhibited by EDTA and cysteine. It is produced largely by the 

papillary dermis, with minimal quantities in the epidermis and 

no activity in the deep dermis. \voolley ( 1973) su,ggested that 

the molecular. ~.;eight of collag;enase ~..-as 63 000. 

Collagenase has been found to be released in large amour1ts in 

culture from the margins of healing wotmds (Grillo & Gross 

1967). The enzyme was originally thought to be produced by 

epithelial and mesench;ymal cells; however, it was later 

demonstrated that different properties are e~1ibited by the 

enzymes from the two sources. It was on this basis, hm~ever, 

that it was suggested that collagenase played a role in wound 

healirl...~. 

There is a t,>;.;o-to-fourfold increase in the capacity of RDEB 

sli:in fibroblasts to synt"hesise collagenase, as compared i-<i th 

normal controls. This is reflected in such an increase in 
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accumulat,ed immu.-1oreactive collag;enase in the culture medium 

of the fibroblasts in 2. 24 hour period. There is also an 

increase in activation of the enz;rme by trypsin. 0ieither 

total protein s:mt.hesis nor the grow-th kinetics of the 

cultured cells are altered, and it is postulated that 

increased collagenase synthesis is a specific property of the 

RDEB skin fibroblasts (Stricklin 1982; E...~rlich 1984) .Other 

. enzymes, notably lactic dehydrogenase and B-glucuronidase are 

unaltered. 

Procollagenases from RDEB fibroblasts show a significant 

reduction in thermal stability and an increase.in the apparent 
2+ 

K for Ca , the thermal stabilising metal cofactor for 
!"1 

collagenase. These factors are highly suggestive of a mutant 

form of collagenase in persons t.;ith RDEB. 

Scanning electron microscopy and phase contrast optics have 

demonstrated that RDEB fibroblasts within a collagen matrix 

have a dendritic appearance (E..~rlich 1983). These fibroblasts 

can be grown ~1d cultured in collagen lattices. By contrast, 

normal fibroblast.s grown similarly have an elongated and 

bipolar 1 spread-out' appearance. Fibroblasts when populating 

a collagen matrix induce lattice contraction, thus reducin,>; the 

size of that matrix. Fibroblast-s from a patient Hith RDEB are 

unable to spread out and therefore lack the ability to 

contract the collagen lattice. 
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S;ynovial fibroblasts have dendri t·ic morphology; thes~ 

dendritic cells produce increased amounts of collagenase and 

prostaglandin E (PGE ·l. It is possible, therefore, that RDEB 
2 2 

fibroblasts which have increased collagenase synthesis may 

have parallel increases in PGE . On the basis of excess 
2 

collagenase and prostaglandin E production in RDEB 
2 

fibroblasts, intracellular cyclic Adenosine Nonophosphate 

(cA\W} s~nthesis is enhanced. RDEB fibroblasts in collagen 

lattices have been shm-m to have an eightfold increase in 

intracellular cAi."1P concentration, as compared ~•ith ·their 

normal counterparts. 

Cholera toxin or dibut:v-ryl cAJ.\JP, when added to normal 

fibroblasts, increase the cAMP levels; this inhibits cell 

elongation and spreading, and the resultant lattice 

contraction. RDEB fibroblasts ha-v·e an identical pattern of 

action to that of unaffected fibroblasts which have been 

cultured with cholera toxin or dibut;y-ryl cANP. Elongation and 

spreading of cells is induced by the same forces. In RDEB 

cells, intracellular cA'1P levels can be reduced by 

indomethacin, a non-steroidal anti-inflammatory drug, 

resulting in normal fibroblast-populated collagen matrices, 

and consequent nonnal lattice contraction; the RDEB 

fibroblasts which cannot elongate and spread do not otheTI•ise 

have this ability. 
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A.n ad.di tiona1 biochemical finding in F?.DEB has been increased 

plasma carcino-embryonic antigen (CR'\) levels. CEA is a high 

molecular ;..;eight glycoprotein produced by tumours of 

endoderrnal origin, as well as foetal gastro-intestinal tissue. 

This so-called oncofoetal antigen may be used as a marker for 

intestinal malignancy, but has also been noted in chronic 

inflammatory processes. This increase in CRA is specific to 

RDEB. Normal levels of the antigen are found in the simplex, 

atrophic and dominant dystrophic forms of EB. 
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11.4 

In this study, collagenoly-tic activity of the cultured 

fibroblasts of persons with .RDEB w-as assayed. No significant 

results were obtained, largely due to technical and laboratory 

problems. Initially, plates were constructed with too 

little collagen -w-hich decreased the sensitivity of the assay. 

There w~s therefore a decrease in the release of collagenase 

and no accurate measure of collagenol;,rtic activity. The 

disintegrations per minute (DE1) of the normal controls t-vere 

comparable to those of the patients. This assay was repeated 

t.Ji th an increased collagen content >-vi th some improvement in 

sensi ti vi·ty. 

Collagen is released by a latent enz~~e and this process must 

be activated by a proteol}-tic enz~~e. Tr}~sin and plasmin 

serve this function in vivo, and in vitro, tr)'~sinisation 

act.iviates collagen release. 

The overriding complication in attempting this assay was a 

recurrence of infection, both bacterial and fungal, to tissue 

culture. This constantly destroyed cells and made the assay 

impossible to complete . 
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12.1 ' CLASSIFICATION OF EB 

A major objective of this stud~c is to clarify the 

classification of EB and to simplify the diagnosis of this 

uncoww1on disorder. To date, 26 different subt~~es of EB have 

been reported. These fall into the major subgroups, nai1Jely, 

EB Simplex, EB Atrophicans and EB Dystrophica, and are 

subdivided according to varying degrees of clinical, genetic, 

histopathological and biochemical differences. 

Listed bela>"' (Table 12-I) are the recognised entities. Their 

names and distinguishing features are listed, together with 

the author and date of description. Tabulation of the 

subtypes will be according to the rna,jor groups, ln accordance 

with other sections of this thesis. 

This table lists 26 subtypes of EB. There is considerable 

overlap beb.,een several of the minor subt;v-pes and the 

possibility exists that each of these forms may not in fact 

be an autonomous entity. 
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Eoidmcl vsis Bullosa Simni:::x ( EBS) 

1. EBS Kvcbncr 

2. ~BS Weber Cockayne 

3. EBS i·li th GGT ieficiency 

4. EBS Ogna 

5. EB Herpetiformis Dowling Meara 

6. EB i<ith mottled pigmentation 

7. EB Hendes cia Costa 

8. EBS :h~mi 

TABLE l2-L Rec(;~ni:ci .:ntities in EB 

Distin~uisfling ~eatur~s 

Generalised lesions 

Lesions localised to extremities only 

Deficiency of the enz~•e galactosyl 
hydroxyiysyl glucosyl transferase 

Bruising associated ;;i th blistering 

Herpetiformis groupi~g of lesions 

Patchy dyspigmentation of skin 

Ruebner 

Weber & 
Cockayne 

Gecide Dahl 

Gedde Dahl 

Dowling & ~1e1ra 

Fischer & 
Gc-ide Dahl 

1886 

l9Z5; 1938 

1970 

19?1 

1954 

1979 

Macuiar lesiorts; X-linked recessive 1nnem:ancy Woerdemann 1958 

Intra-epidermal cyt0lysis and 
tonofilament clumping 

Death in irrfancy; recessi-;e inheritance 

Nicui, Karo et al, 1983 

Salin 1985 
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EB SubtYPe 

Rnidermolysis 2ullosa i.tronhicans 
!EBA I ·-' 

10. EBA Generalisata Gravis 

11. EBA with pyloric atresia 

12. EBA Generalisata Mitis 

13. EBA Inversa 

14. EBA Localisata 

15. Generalised atrophic benign 
(GABRB) 

16. EBA with ~uscular atrophy 

17. EB Junctionalis, Disentis type 

Distinguishinz Features 

Lethal in infancy 

As 9., but with pyloric atresia_ 

Benign form of 9. 

Distribution of lesions in 'inversa' 

Lesions on shins and soles only 

Atrophic alopecia 

Muscular atrophy 

Adult form of 9. 
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Author Date 

Herlitz; Pearson 1935; !962 

Bull 1980 

Schnyder & :m 
An ton Lamprecht 

areas Gedde Dahl 1981 

Schnyder & 1979 
Anton Lamprecht 

Hintner & Wolff 1982 

de Weerdt 1972 

Hashiilloto 1976 
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EB Subtyne 

EnidermolJsis Bullosa Ofstronhica 
'EBD' \_I Distintuishing Features Author Data 

Doroinan t EBD 

18. RBD Cockayne Touraine Lesions localised to extremities; Cockayne; l933; 1942 
malignancy in scars Touraine 

19. EBD Pasini Albopapuloid patches Pasini 1928 

20. EBD Pretibial Late onset; pretibial lesions Kuske 1946 

21. EBD Bart Bullae with cutis aplasia Bart 1966 

Recessive EBD 

22. EBD Inversa Lesions in ~inversa' distribution Gedde Dahl 1971 

23. EBD Progressiva Late onset: hypoacussis Gedde Dahl 1970 

Localised 
24. EBD Hallopeau Generalised Classical scarring EB Hallopeau; !904; 1921 

Siemens Mutilans Siemens 

25. EBD fine Progressive symmetrical centripetal bullae Fine 1985 

26. EBD Generalisata Gravis Alopecia; growth retardation Winship 1985 

: Inversa areas are groins, axilla, trunk, neck, peri-anal and periv~lvar. 



12. 1. 1 Traditional classification 

Traditionally, EB has been divided into non-scarring and 

scarring epidermolyses (Gedde Dahl 1971) and below is the 

classification praposed by Schnyder and Anton Lamprecht in 

1977: 

Classification of i~~erited epidermolyses 

NON-SCARRING EPIDERMOLYSES 

AlJTOSot1.4L IXJMINANF Tl'PES 

Epidermolysis bullosa simplex Kohner 

Epidermolysis bullosa s::.mplex Weber and Cocka;Yne 

Epidermolysis bullosa simplex 10gna' Ged.de-Dahl 

Epidermolysis bullosa simplex with mottled pigmentation 
Fischer and Gedde-Dahl 

Epidermolysis bullosa simplex t3~ Bart 

Epidermolysis bullosa herpetiformis Dowling and ('leara 

AuTOSOl1AL RECESSIT/E TIPES 

Epidermolysis bullosa atrophicans generalisata gravis Herlitz 

Epidermolysis bullosa atrophicans generalisata mitis 
Hashimoto, Schnyder and Anton-Lamprecht 

Epidermolysis bullosa a.trophicans localisata Schnyder and 
Anton-Lamprecht 

Epidermolysis bullosa atrophicar1s inversa .:.'u1ton-Lamprecht and 
Gedde-Dahl 

Epidermolysis bullosa prog:res:Si-v-a ( si-v·e neurotrophicaj 
Gedde-Dahl 
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.'(-LINiiED .Rl:.T"'ESSIVE TI'T'E 

Dystrophia bullosa heredi taria t:Tpus maculatc.;s i'iendes cia 
Costa, van der Vall\: and lvoerdemann 

SCARRING EPIDERMOLYSES 

AUTOSO.':l4L [)();'-'JINtt\T nPES 

Epidermolysis bullosa dystrophica Pas.ini 

Epidermolysis bullosa dystrophica Cocl-.a:yne and Touraine 

AUTOSOl''li.lL RECESST'IiE TYPES 

Epidermolysis bullosa dystrophica Hallnpeau a..1d Siemens 

Epidermolysis bullosa dystrophica inversa Gedde-Dahl 

Gedde Dahl ( 1981) classified those 16 t.:y-pes of EB ''hich had 

been delineated diagrammatically according to the cleavage 

planes in relation to the derma-epidermal junction. This 

histologic groupin,g para.llel.ed the major clinical subgroups. 
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12 .1. 2 ·pl .... o-oosed c:lassifi.catinn 

The concept of major and minor subt}T-"=S is proposed. 

Additional infonnation may be added to the basic frameForli: of 

the major subgroups to e~TBnd this classification to 

incorporate the details of the minor subgroups. 

;'14JOR SUBTYPES 

1. Non-scarring EB : EB Simplex 

2. Non-scarring EB with skin atrophy : EB Atrophicans 

') 
v. Scarring EB 

~ autosomal 
EB Dystrophica 

------ autosow..al 

dominant 

recessive 

This suocategorisation is of great importance, particularly in 

terms of prognosis and genetic counselling, ;.;here long-term 

survival and recurrence risks of the disorder are fairly >-<ell 

established. The clinical signs, hm.,;ever, are not easily 

differentiated in the neonatal period, at a time ••hen accurate 

prognostication is required. It is not until later that the 

scarring and dystrophies associated with EBD occur. For this 

reason, the histopathological confirmation of the subtype is 

necessary at the ou-tset. The basic ultrastructural changes of 

the major subgroups are therefore added to the ''sl\:eleton'' 

classification. 
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1. Non-scarring; EB Simplex Intra-epidermal cleavage 

2. Non-scarring EB Atrophicans Jw1ctional cleavage 

AD Subepidermal blistering 
3. Scarring EB Dystrophica 

AI~ Subepidermal blistering 

~JINOR SUBTYPES 

Additional clinical, genetic, biochemical and histological details 

specific to certain forms of EB differentiate the major subgroups 

into minor subtypes. 

Presently, 26 minor subt:r-pes have been delineated as specific 

entities (Table 12-II) 
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A stepw:i.se set of classifying tables has been constnlctecl in 

order to outline the subt:y-pes of EB. These tables range from 

the b..:1.sic sutx:li visions and cuJminate in a comprehensive 

tabulation of the sa.lient details of each form of the 

disorder. 

Table 12-II differentiates the subt}-pes according to the 

presence of scarring, nail dystrophy and the mode of 

inheritance. 

TABLE 12-II SUBTYPES OF EB OUTLINI~G CLINICAL A,."JD Gill·iETIC DATA 

Subt;y]Je Scarring Nails Inheritance 

A. SII'.!PLliT 

1. EBS Koebner (EBSK) 

2. EBS Weber Cocka-,yne (EBSWC) 

') EBS Hith GGT deficiency ..;, 

4. EBS Ogna 

5. EBS with mottled 
pigmentation 

6. EBS Herpetiformis 
Dowling Neara 

7. EBr' ;:, Niemi 

8. EBS, lethal t-y 1 .• e 

9. EB r1endes da r' .... \...OSt ..... C .. 

Nil 

Nil 

'\T" 1 
l'.i.L.L 

Nil 

Nil 

Nil 

Nil 

Subungal blisters 
with normal regen-
eration of r1a.ils 

AD 

AD 

AD 

AD 

AD 

AR 

XR 
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B. ATROPHIC (Junctional)_ 

10. EBA Generalisata Gravis 

11. EB Letalis with pyloric 
atresia 

12. EBA Generalisata i"litis 

13. EBA In versa 

14. EBA Localisata 

15. Generalised atrophic 
benign EB ( GABEB l 

16. EBA with muscular atrophy 

17. EB Ju...'1ctionalis, Disentis 
t}1JE 

C. DYSTROPHIC 

18. EB Dystrophica Cocka:rne 
Touraine 

19. EBD Pasini 

20. EBD Pretibial 

21. EBD Bart 

22. EBD In versa 

23. EBD Progressiva 

24. EBD Hallopeau Siemens 

25. EBD Fine 

26. EBD Generalisata 
Gravis (1-.'inship) 

Scarring 

Atrophy rare 

Atrophy rare 

Skin atrophy 

Skin atrophy 

Atrophy 

Atrophy 

Atrophy 

Atrophy 

Atrophy, 
scarring and 
milia (A,S,i"ll 

A,S,M 

A,S,N 

A,S 

3 36 

:~ails Inheri ta.r1ce 

Clubbing 

AR 

Clubbing AR 

AR 

AR 

AR 

AR 

AR 

Dystrophic 

Dystrophic AJ) 

AD 

Thumb and big toe AD 

Dystrophic AR 

AR 

Dystrophic AR 

Dystrophic A.R 

Early shedding AR 



:'-.ddi tional clinical concomitants specific to the 

different subt:y--pes are listed in Table 12-III. It is believed 

that EBA -with muscular atrophy (16) may be a variant of EBA 

In·v-ersa ( 13 l . T;y-pes 12 - EBA C".reneralisata rli tis, 15 -

Generalised Atrophic Benign EB, and 17 - EB Junctionalis 

Disentis t;y--pe are all atrophic types -where survival into 

adulthood is usual. Hot,:ever, in the original report of the 

Disentis type, the proband had t...·o siblings -who had died in 

infancy as a result of EB, and it is more likely that EB 

Disentis is allelic with T;y~e 10, EBA Generalisata Gravis. 

There are fewer areas of overlap in the Simplex and Dystrophic 

forms of EB in 1-:hich each have specific distinguishing 

clinical features. 

In addition to the clinical observations, the salient 

histopathological features are tabulated in each subt;ype. The 

patterns of inheritance as well as the prognosis for a 

particular subtype are listed. A comprehensive table of data 

relating to every aspect of EB is thus presented as Table 

12-III. 
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TABLE 12-III tniPREHENSIVE TABLE OF DATA IN EB 

SUBTYPE AGE OF SCARRING NAILS TEETH I!>. 'HER- LIFE DISTRIBUTION CLINICAL ELECTRON MICROSCOPY 
ONSET ITANCE EXPECTANCY OF LESIOXS CONCQ\'IIT A. 'ITS 

A. NON-SCARRING (SIMPLEX! FORMS 

1. EB Simplex Koebner Birth Nil AD Good Generalised Worse in Surmner Intra-epidermal 
(EBSK) blistering 

2. EBS Weber Cockayne Walking Nil AD Good Hands and feet Worse in Surmner Basal cell 
(EBSWC) vacuolisation 

3. EBS with GGT* Birth Nil AD Good Generalised Dissolution of 
deficiency tonofibrils 

4. EBS Ogna Birth Nil AD Good Generalised Onygrophosis big toes; Blistering with cytolysis 
bruising with blisters of basal cells above 

hemidesmosomes 

5. EBS with mottled Birth Nil AD Good Mainly Speckled Blisters caused by 
pigmentation extremities h~~rpigmentation cytolysis in h3~r-

pigmented basal cells 

6. Herpetiformis Birth Nil Subungal Defective AD Good Generalised Lesions clear in Cleft above hemidesmo-
Dowling Meara blisters enamel Herpetiform association with fever somes, 2o inflammatory 

with normal rare grouping of changes. 
regeneration lesions, 
of nails Conjtmctiva 

7. EBS Niemi Birth Nil AD Good Generalised Cytolysis of basal cells 
with clumping of 
tonofibrils 

8. EB Mendes da Costa 0-3 years Nil X"R Good Mainly Depigmentation; Intra-epidermal 
e:-.:tremi ties microcephaly blistering 

9. EBS, lethal tYPe Birth Nil AR Lethal Generalised Death in infancy, 

~ 

~ 
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TABLE 12-III CCNPREHENSIVE TABLE OF DATA IN EB 

SUBTYPE AGE OF SCARRING NAILS TEETH INJ-IER- LIFE DISTRIBUI'ION CLINICAL ELECTRON MICROSCOPY 
ONSET ITANCE EXPECTANCY OF LESIONS CONroliTANTS 

B. ATROPHIC (JUNCTIONAL! FOR!'IS 

10. EBA Generalisata Intra- Atrophy Clubbing Defective AR Lethal Hands and feet Generalised Mucosal Junctional Blistering 
Gravis uterine rare dental spared involvement 

enamel 
Lethal Generalised Pyloric atresia Hypoplasia and number 

11. EB Letalis with Intra- Atrophy Defective AR 
pyloric atresia uterine rare enamel 

12. EBA Generalisata Birth Skin Clubbing Puncta ted AR Good Generalised, Alopecia; oral, 
Mitis atrophy enamel genital and 

oesophageal 

13. EBA Inversa Birth Skin Dental AR Females Groins, Albostriate skin Junctional H~~plasia 
atrophy hypoplasia improve genitals, changes; corneal and blisters; number 

after axillae, trunk, erosion. of hemidesmosomes; lack 
menarche shins o~ sub-basal dense plate 

14. EBA Localisata ± 6 years Atrophy Dystrophic Enamel AR Shins and Private syndrome 
h)'~plasia soles only 

15. Generalised Birth Atrophy Carious AR Good Generalised Scalp alopecia; 
Atrophic Benign patchy-diffuse 
EB (GABEB) Shagreen naevocytic 

naevi 

16. EBA with muscular Birth Atrophy AR Good Generalised 
atrophy 

17. EB Junctionalis Birth Atrophy Atrophic, AR Good Minimal on Absence of body hair; 
(Oisentis t~-pe) small hands and feet naevoid and palmar 

hyperkeratosis 



StJBTI'PE AGE OF 
ONSET 

SCARRING NAILS 

C. SC . .c\RRING I DYSTROPIIIC l FOR'IS 

18. EB Dystrophies 
Cockayne Touraine 

19. EBD •Pasini 

20. EBD Pretibial 

21. EBD Bart 

22. EBD Inversa 

23. EBD Progressiva 

0-5 years Atroph~·, Dystrophic 
scarring 
& milia 
(A,S,M) 

First "'eek A,S,M Dystrophic 

11-24 years A,S,M 

Intra­
uterine 

Birth 

A,S,M 

A,S,M 

Late A,S 
childhood/ 
adolescence 

Thumb and 
big toe 

Dystrophic 

24. EBD Hallopeau Birth/ A,S,M Dystrophic 

25. 

26. 

Siemens local infancy 
general 
mutilans 

EBD Fine 

EBD Generalisata 
Gravis (Winship) 

Birth 

Birth 

A,S,M 

A,S,M 

Dystrophic 

Early 
shedding 

TABLE 12-III CCY.-IPREHEfliSIVE TABLE OF DATA It\ EB 

INHER­
ITANCE 

AD 

AD 

AD 

AD 

AR 

Hypoplastic AR 
enamel 

AR 

H;v']JOplastic AR 
enamel 

LIFE DISTRIBLTION 
EWEC'J'ANCY OF LESIO'iS 

Good 

Good 

GoOd 

Moderate 

Good 

Good 

Variable 

Good 

Fair 

Dorsum of 
extremities 

Mainly limbs; 
oral mucosa 

Pretibial 

Generalised; 
corneal 

Intertriginous 
distribution; 
trunk 

Hands, feet; 
knees, elbo,..s; 
oral mucosa 

Localised 
Generalised 

Proximal arms 
and legs 

Very "'idespread 
distribution 

CLINICAL 
CON CD.' IITA!'<'TS 

Malignant change in 
scars 

Albopapuloid patches 
on truru' present in 
adolescence 

Occasional albopapular 
lesions 

Congenital absence of 
skin and skin 
ulceration 

Anal and oesophageal 
strictures; sidero­
poenic anaemia, 

Progressive perceptive 
deafness 

Syndact~·ly, 

contractures 
strictures 

Slow centripetal pro­
gression of symmetric­
al blister formation 

Alopecia, short 
stature, contractures 

ELECTRON mCROSCOPY 

Dermol>~ic bela" basal 
lamina; blisters anchoring 
fibrils; changes only in 
predilection sites 

As 13, but changes in all 
sites 

Dermol:v~ic blistering 

Widened lamina vara "'ith 
amorphous deposits; 
normal hemidesmosomes 

Dermol;v~ic blisters "'ith 
dissolution of collagen 
fibrils; secondary 
absence of anchoring 
fibrils 

Dermol:v~ic blisters; 
virtual absence of 
anchoring fibrils 

Dermol~~ic blisters; 
anchoring fibrils absent 



Using a.Jl these data. a ne>,; comprehensi·,..-e, yet, tmcomplicated 

classification chart ca11 thus be constructed: 

CLASSIFICATION OF EPIDERMOLYSIS BL~A 

EPIDER!v.IOLYSIS BliLLOSA SIMPLEX 

;-.;oN-SCAR1"1ING EPIDERr·lOLYSIS BULLOSA 

WIT'r1 Ai.TI'OSO.V1\L DONINANl' H-H-lliRITA\CE: 

EBS Koebner 

EBS Weber Cocka~~e 

EBSOgna 

EBS w-ith G<.:"i-T deficiency 

EB Herpetiformis Dow-ling i"leara 

EBS w-ith mottled pigmentation 

EBS Niemi 

NON-SCARRH-fG EPIDER."10LYSIS BlJLLOSA 

WITII AL1'0SOX.A.L P..ECESSIVE Il\liERIV.NCE: 

EBS, lethal t~~ 

NON-SCARRING EPIDERL"iOLYSIS BL1..lOSA 

WITH X-LIN1\ED RECESSIVE INHERITANCE: 

EB i"lendes da Costa 

EPIDERMOLYSIS B\LLDSA ATROPHICANS 

NON-SCARRING ATROPHIC EPIDER~"lOLYSIS BLLLOSA 

WITH AUTOSO.''l.AL RECESSIVE Ii'mE.RITA\lCE: 
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EBA Generalisata c,rav:;_s (Her li tz, Pearson i 

EBA •~·i th pyloric atresia. 

EBA Inversa 

EBA Generalisata fvli tis 

EBA .Localisata 

EBA w-ith muscular atrophy 

Generalised Atrophic Benign Epidermolysis Bullosa 

Epidermolysis Bullosa Junctionalis, Disentis tJ<-pe 

EPIDERM)LYSIS BULLOSA 

SCARRING ATROPHIC EPIDERi."10LYSIS BlJLLOSA 

WITH AU'fOSOi'1AL DOMINANT INHERITA."JCE: 

EBD Cocka;srne Touraine 

EBD Pasini 

EBD Pretibial 

EBD Bart 

SCARRING EPIDERi."lOLYSIS BliLLOSA 

vHTH AU'I'OSQ"IAL RECESSIVE U.J1IERITA"JCE: 

EBD Inversa 

EBD Progressiva 

EBD Hallopeau Siemens - --===========::::::::::::::::::::::Localised Generalised 
:vlutilans 

EBD Fine 

EBD Generalisata Gra-.-is (Winship) 



12.2 AN EFFECTIVE DIAGNOSTIC PROCESS 

A major objective of thi!,3 study is to simplify the diagnosis 

of this uncommon disorder, Fhich is infrequently encow1tered 

even by the specialist dermatologist or paediatrician. 

The diagnosis of EB is established initially according to the 

conventional criteria, as outlined earlier in the thesis, 

namely:-

1. Traumatically induced or spontaneous bulla formation 

2. Increased sh:in fragility as a concomitant to chronic 
blister fornBtion 

3. The absence of a preceding systemic illness 

4. The absence of intake of drugs or toxic agents 

5. The exclusion of photosensitisation of the skin 

6. Exclusion of other conditions entering into the 

differential diagnosis of EB, aplasia cutis congenita, 

cutaneous porph;yTia, bullous pemphigoid 

7. A positive family history_for EB. 

Once these criteria have been met and the diagnosis of the Eb 

!group of diseases' is made, ·the patient can be assigned to a 

major group, EBS, EBA .or EBD. In adults or older children, 

t,he diagnosis of the major subtype is usually made on 

clinical grounds. In the neonate, hm.;ever, clinical 

differentiation between EBS, EBA and EBD is not easily 

achieved c_'!.nd elec rxon microscopic e:--:amin<:ltion of th:~ sl~in is 

<c;ssential in the di_agnosis of a major subtype. then:after 

using additional clinico pathologic information thE ciiagnosis . 

of a specificsubtype can thep_ be made. 
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In order to facilitate this die..gnostic process a dicho-comous 

key has been constructed; this algorithm comprises a 

series of flow charts. vlhen used 1..-i th a correlation of all 

available positive data and the elimination of negative 

factors, these charts assist in the assigning of a specific 

subt;;rpe of EB to an affected person. 
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AD 

No skin atrophy 
( S Ii'-1PLEX) 

/1~ 
XL 

Skin atrophy 
( ,n_;;~CTIONA..L l 

I 
AR 

3 45 

(Dystrophic) 

I 
I 

I 
/ 

I 
AD AR 



NON-SCARRL';G 

No skin atrophy (Sii"lPLEX) 

generalised 

/~ 
no con- concomitant 
comitant 
EBS 
Koebner 

specific 
histopathology 
EBS Niemi 

bruisir..g 
Qma 

XL 

pig1nentary 
changes 
EBS with 
mottled 

GGT 
deficiency 
EBS with GGT 
deficiency 

AR 

EBS 1 

lethal 
t;y]?e 

localised 

/\ 
normal 
pigment 
EBS Weber 
Cocl\:avne 

herpetiformis 
grouping of 
lesions 
EBS Dow lin~ i'Ieara 
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SEI>: A .. TROPH'l (.Junctional l. 

lethal 

/\ 
no 
pyloric 
anomaly 
Herli.tz 
s-v-ndrome 
(EBA 
letalis) 

Shagreen 
naevoc;ytic 
naevi 
GABEB 

pyloric 
atresia 
EBA 
Letalis 
with 
pyloric 
atresia 

alopecia 

mucosal 
membrane 
involvement 
EBA 
Generalisata 
Mitis 

AR 

generalised 

naevoid and· 
palmar 
hy-pokeratosis 
EBA Disentis 

looali~ersa 
regions 

skins and 
soles only 
EBA 

EBA Im·ersa 

muscular 
atrophy 

EBA with 
muscular 
atrophy 
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SC).ERING (Dystrophic J 

AD 

/~ 
early late 
onset 

generalised 

congenital 
absence of 
skin 
Bart 
syndrome 

onset 
EBD 
Pre-tibial 

localised 

dorsum 
extremities 
EBD 

Cockayne 
Touraine 

albopapuloid 
patches 
EBD Pasini 

alopecia, 
short 
stature 
EBD 
Generalisata 
Gravis 
(Winship) 

severe, 
extremities 
EBDHS 
_(local} 

PR 

/~ 
early late 
onset onset 

/\ 
generalised 

h;ypoplastic 
enamel and 
collagenase 
activity 
EBD 
Hallopeau 
Siemens 

severe, 
general 
EBDHS 
(.c:a:eneral l 

progressive 
deafness 

inversa 
areas 
EBD EBD 

centripetal 
symmetrical 
blisters 
EBD Fine -----

contractures, 
s-;y-ndacty 1 y 
EBDHS 
(mutilansl 
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SECTION VI 

MANA<mmNT OF EPIDEIM)LYSIS Bl.li..UX3A 

CHAP1'ER 13 MEDICAL MANAGEMENT 

CHAP1'ER 14 GENETIC MA..t"lAGEMENT 



13.4 SURGICAL IN"TERVENTION 

Rarely, reconstructive surgery is necessary in the treatment. 

of EB. In I-IDEB Hallopeau Siemens i\lutilans, severe deformities 

may result from scarring. Secondary soft tissue fusion lead.s 

to mitten deformities of the hands and feet. 

These severe complications are best managed surgically by 

means of release and repair of s}ndactyly and contractures. 

Anaesthesia is potentially hazardous in EB as the forces 

exerted during intubation may cause traumatic blistering of 

the trachea. For this reason it is imperative that the 

anaesthetist should be aware that the patient has EB, with its 

complications, before embarking on a general anaesthetic. 
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13.5 HCME MANAGEMENT OF EB 

The practical problems facing parents of a child ;•ith EB are 

immense, and the 1home management' of this condition is by far 

the most significant factor. 

Trauma is the major precipitatip..g factor and steps to avoid 

frictional forces are a primary strategy. The avoidance of 

rough clothing and bedclothes in the infant period will help ' 

to prevent blistering. In the hot South African climate, 

perspiration will predispose to more friction and the infant 

should not be allowed to wear damp clothes or wet nappies for 

any length of time. 

Once the infant becomes ~~bulant, blistering often worsens, 

and in many inst2nces it is at this time that EB first 

presents. Well-fitting footwear is essential to avoid severe 

bullae of the feet. Loose clothing of soft fabrics with a 

minimum of seams are optimal. 
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The draining of blisters is a contraversial issue. The bullae 

of EB, especially those on the digits, spread rapidly within 

the cleavage plane, and digital blisters tend to become 

circumferential. It is my belief that to drain the blister 

contains its growth. This can easily be done by the patient 

or parent; the skin is cleaned thoroughly and then, using a thin 

sterile needly~ two holes are made a.t opposite sides of the 

blister. The blister fluid is then 1milked' out in a 

controlled manner, leaving the blister roof almost intact to 

'prevent sepsis. This ma.nouv-re is performed by almost all the 

persons in this study without the introduction of infection. 

The S}mptomatic relief afforded by draining the blisters is 

irrnnense. 

The home care of a person with EB is time-consuming and 

demanding. The problems facing all those affected will be 

discussed further in Section VII, entitled 'Social Implications 

of Epidermolysis Bullosa'. 
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GEN"ETIC COUNSELLING 

PRENATAL DIAGNOSIS 

14.2.1 Foetal skin biopsy 

14.2.1.1 The structure of foetal skin 

14.2.1.2 Techniques for foetal skin biopsy 

14. 2. 2 Other. methods of a,.1tenatal diagnosis 

14.2.2.1 Linkage studies 

14.2.2.2 Biochemical assays 

14.3 CARRIER DETECTION 

14.4 TERMINATION OF PREGNANCY 
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The genetic management of Epidermolysis Bullosa has four 

aspects: 

1) genetic counselling 

2) prenatal diagnosis 

3) carrier detection 

4) termination of pregnancy. 

These facets are reviewed in the light of published data and 

e;qperience of this study. 
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14.1 GENETIC COUNSElLING 

In the South African context, in the absence of objective 

teclli"liques for r:renatal diagnosis, genetic counselling is 

restricted to the statistical recurrence risks, depending on 

the pattern of inheritance established. 

In EB Simplex, conventional counselling for an autosomal 

dominant disorder is offered. Families are educated as 

regards the nature of the disease and are reassured by the 

fact that variability of ex~ression within a kindred is 

1.mlikely. 

In similar vein, EB Atrophicans is an autosomal recessive 

trait, and confident counselling can be take place on this 

basis. The prognosis in EBA is generally very poor, and 

during the neonatal period, support is essential for the 

parents. 

In EB Dystrophica, where the pattern of inheritance is clear 

from the family history, counselling accordir~ to the usual 

recurrence rish:s can be undertaken. Penetrance should be 

complete and expressivity does not vary within a minor subtype 

or a family so affected. 
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It is in the moderate or mildly affected person with EBD that 

a major cmmselling dilemma arises. It may be impossible to 

differentiate, in the sporadic presentation of such a person, 

between RDEB in its milder forms, and DDEB. Genetic 

counselling is therefore ext-remely difficult and both 

autosomal dominant and autosomal recessive risk factors must 

be e.x-plained. In the situation where there is confusion, the 

family has to be aw-are that future offspring may be at 

risk for EB. If the patient is a new AD mutation, however, 

there would be at a 50:50 recurrence risk for his children. 

·----
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14.2 PRENATAL DIAGNOSIS 

lm important factor in any sev·ere chronic inherited disorder 

is the feasibility of prenatal diagnosis. Epidermolysis 

Bullosa is an incurable debili tatin,g disorder, and eYen in its 

mildest forms, poses significant limitations on the quality of 

life of the affected person. \vithout objective means of 

carrier detection and prenatal diagnosis, the genetic 

counsellor can merely quote statistical recurrence risks of 

this disorder. 

~lethods for the antenatal diagnosis of many iT"lleri ted 

' disorders have recently been established and, prenatal testing 

for numerous inborn skin diseases has been performed since 

1980 (Anton Lamprecht 1981). 

14. 2.1 Foetal skin biopsy 

Foetal skin sainpling can be undertal\:en from the middle of the 

second trimester of pregnancy,-and specimens obtained·may be 

examined histopathologically. The ultrastructure of the 

developing skin must be compared Hith the normal for that 

gestational age. Holbrook (1981) has undertaken very elegant 

research into the differentiation and development o::[ skin at 

all stages of gestation of foetuses. 

Before describing techniques for skin samplin,_s;, the 

embryogenesis of the sli:in h'ill be described. 
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14.2.1.1 The structure of foetal skin 

The epidermis 

By the end of the second month of gestation, the epidermis 

comprises only the basal layer. This is associated with the 

basal lamina. Periderm and epidermal cells are filled with 

glycogen and rudimentary organelles are present. Filament 

systems begin to develop at about the 36th day after 

conception and late in the second month, they associate with 

desmosomes. Hemidesmosomes are formed at the end of the 

second month, at the time when cells of the stratum 

intermedium are developing. Hemidesmosomes are structurally 

complete and have reached a frequency approximating mature 

skin by the fourth month. 

The stratum intermedium of the foetal skin corresponds with 

the adult stratum spinosum. By the fourth month this consists 

of two or three layers of glycogen-filled cells. Filaments 

are dense in this region and a large number of desmosomes are 

present. Lamellar granules appear at about 20 weeks gestation. 

in superficial cells, but may be seen earlier in association 

with intra-epidermal sweat ducts. 

369 



Intermediate cells U."1dergo terminal differentiation to become 

granular cells. These have some of the characteri:;tics of a 

cornifiE.-d cell, together with features of an intermediate 

cell. A true granular layer develops at 20 weeks. The a.-nount 

of glycogen decreases and keratohyalin granules are present. 

Once the granular layer is established, keratinisation of 

cornified cells is completed. By the end of the second 

trimester, there is a thin stratum corneum which persists as a 

few layers before birth. 

All definitive layers of the epidermis derived from the 

surface ectoderm are developed by the end of the second 

trimester. Cells of other origins, such as melanocytes t.;hich 

migrate from the neural crest, apPear in the second month as 

the precursory stage of melanin production. Likewise 

Langerhans cells appear in the third month. The basal la.-nina 

begins as focal thickenings below the hernidesmosomes and by 

the 19th Heek it is identified as a continuous layer. 
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The dermis 

The formation of the dermis is a complex and ill-understood 

process. The cellular component diminishes with gestat,ional 

age, as the tissue becomes thicker and more fibrous. At the 

second month, the dermis lS a w-a.tery cellular mesh of 

mesenchymal cells joined to form a syncytiU!-n. A ground 

substance matrix is secreted by these cells, consisting of 

abundant sugar and a sparse fibrillar component. Collagen 

fibrils develop below the basal la.-nina at the derma-epidermal 

junction. At the third month the connective tissue ripens as 

the dermal cells separate and the dermis becomes richer in 

fibrous tissue. Collagen bundles are large and dense. 

At 60 days, anchoring filaments are observed in association 

with the hemidesmosomes, and by-the 72nd day of gestation, the 

anchoring fibrils have developed. The collagen layer, into 

which anchoring fibrils extend, thickens and consists of 

swirls of fibrils. The deep fuJ.d proximal collagen migrate 

together, and in the fourth and fifth months the patterns of 

papillary and reticular dermis are fqrmed. Hair follicles and 

subcutm1eous adipose tissue also develop at this time. 
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At mid-gestation, there is a greater a.'Ilmmt. of t;y--pe III 

collagen than type I in the dernus: this ratio alters ''i th an 

increased amount of t;y-pe I collagen as the foetus gro..,s 

Elastic fibres appear by 22 ~,;eeks, initially around the 

vasculature, but later within the collagen matrix. 

Nost of the dermal cells can be seen from approximately 14 

<,.;eeks; SchHann cells, perineural cells, histioc;r~es and mast 

cells are comparable to these components of adult dermis. 

Fibroblasts are seen in abundant numbers, while plasma cells 

may only be identified at a later stage. 
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1 ! " 1 •) 
.t-:-. L. 1.,..:.. Techniques for :foetal skin biops~y-

Foetal skin biops~- is conventionally undertaken via 

foetoscopy. The introduction of the instrument, 

transabd.ominally into the amniotic cavity, facilitates direct 

visualisation of the foetus as well as the sampling of foetal 

tissues including skin. Foetoscopy is performed under 

ultrasonic guid~ce. 

Elias (1980) reported the first successful removal of a sample 

of foetal skin. The technique employed at that time w-as the 

so-called 'blind' biopsy. Using this method a sharp trocar and 

cannula were introduced percutaneously into the uterus, under 

local anaesthetic. A foetoscope, within a l; 7 llh'll 

1 Needlescope' , Has then inserted through the cannula. Once 

the cannula had been placed on the skin at the appropriate 

site, the foetoscope t.;as Hi thdrawn and replaced by a biopsy 

forceps. The skin sample Has then removed without direct 

vision. 

Nore recently, Gustavii (1983} has described a method for 

biopsy under direct vision, using the 1 two-canrm1a' biopsy 

technique. This procedure is performed under general 

anaesthetic and the uterus is e:x-posed by means of a low 

abdominal incision. The foetoscope is then inserted into the 
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amniotic cavity in the same -way as a t blind' biopsy._, and the 

sample site is chosen. At this point a second trocar and 

cannula are inserted at a distance of 3-5 em from the initial 

foetoscope. Using this method a second foetoscope is 

introduced; it is then replaced by the biopsy forceps and the 

entire procedure is visualised through the first foetoscope. 

Rodeck (1.980) has constructed a biopsy forceps that is small 

enough to pass through the can.11ula simultaneously with the 

foetoscope. This instrument offers a great advantage over the 

two-cannula direct vision approach, as only one puncture into 

the uterus ru1d membranes need be made. 

This technique of direct vision of the procedure has obvious 

advantages over the conventional 1blind' biopsy. s~~pling of 

the v.rong tissue may occur and there ha·v·e been reports of the 

removal of foetal membranes, myometrium and even trophoblas·t 

tissue during blind biopsy. There is increased risk of in,jury 

to the foetus, placenta or uterine wall as there is less 

accurate control of the biopsy. Using direct vision, less 

biological material need be taken, as the operator J.s able to 

confidently .assess the origin of the tissue. 

A disadvantage of the t>..;o-cannula approach is the fact that. 

b..;o entries into the uterus are necessary, -which may result in 

a slightly higher risk of miscarriage. In addition, this 

procedure is undertaken under general anaesthesia. 
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Foetoscopy is an lH\"2.si ve procedure w-ith a rislt of morbidity 

and mortality. In skilled hands, the current incidence of 

induced ai:.ortion range between 5 and 10% of pregnancies 

examined. Apart from abortion, other complications of 

foetoscopy are in.jury to the maternal, foetal or placental 

tissues or chronic lealmge of anu1iotic fluid. Preterm labour 

and perinatal death may ensue. as may a small percentage of 

perinatal deaths. 

Skin samples removed from the foetus are processed for 

electron microscopy using st.andard procedures, and the 

ultrastructure of the skin is studied. 

A neH method of foet.al skin biopsy is the use of an ultrasound 

guided fine needle.This procedure lacks the advantage of 

direct visualisation; however under good ultrasonic imaging 

the introduction of a very tiny instrument may help to 

minimise morbidity to the foetus and mother. 
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14.2.2 

Using foetoscopy, antenatal diagnosis has successfully been 

performed in ER~ Generalisata Gravis (Herlitz), as •~ell as EBA 

Inversa from the 16th week of pregnancy ( A .. nton La..mprecht 198 i., 

1984; L8fburg 1986). The hemidesmosomes are of utmost 

importance in this analysis and a foetus with Herlitz syndrome 

will have a reduction in the number of hemidesmosomes together 

with abnormalities or rudimentary forms of these structures. 

Junctional cleavage within the lamina lucida may be observed. 

In addition to the lethal subty~es, the t}~ical changes of EB 

Dystrophica have been observed in skin samples from foetuses 

with EBD Hallopeau Siemens. 

Other Nethods of Antenatal Diagnosis 

Foetoscopy is invasive and has recognised risks of foetal and 

maternal morbidity and mortality. In South Africa, foetoscopy 

is currently unavailable. For both of these reasons, 

alternative modes of prenatal diagnosis are very important, 

especially in the South African context •~here it is difficult 

for an tat risk' mother to travel abroad to a centre where 

foetoscopy is practised. 

In EB Simplex ()gna., genetic linkage to the GPT pol;r,;morphism 

has been demonstrated (Gedde Dahl 1973). Prenatal diagnosis 

•·•as achieved with 97% accuracy by subjecting foetal blood to 

GPI' t}~ing, This procedure is hm•·ever invasive, as the foetal 

blood is withdrawn via a foetoscope. 
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14.2.2.1 

Other suggested methods of prenatal diagnosis are discussed 1n 

the following subsections. 

Linkage studies 

If tight linlmge is proven between a marker and a disease 

process, this may constitute a means of prenatal diagnosis. 

In this study HLA groups red cell enz;;.l'Iles and blood groups, as 

well as a.polymorphic probe, L7, Here investigated for linlmge 

to EB. 

a) Restriction fragment length pol:nnorphisms ( RFLP l : 

There ·~as no positive linkage to the probe L7 in F~EB and 

this RFLP cannot be used in antenatal diagnosis or carrier 

detection. 

b) HLA typing; red cell enzyl!les, blood groups: 

Linkage analysis >.;as undertal~en in search of a marlier for 

EB. No significant linl\:age relationships were observed to 

any subt;;-pe of EB in this study. 
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1~.2.2.2 Biochemical assays 

a) Collagenase assay 

• 

In EBD Hallopeau Siemens, in vitro e:-...-periments have sho~-.;n 

a significar1t increase in collagenase activity (see 

Chapter 11). This lmowledge may be extrapolated to the 

antenatal setting. Collagenase activity in the ai1mioc:ytes 

of normal and 'at risk' pregnancies may be compa.red t.iith 

possible useful results. 

The biochemical assay for collagenase in this study was 

unsuccessful and it w-as therefore not possible to gauge 

the quantity of this enzyme in the amniotic fluid of 

unaffected pregnancies, in order to establish a normal 

range. Similarly, !at risk' foetuses could not be 

subjected to this testing. Indeed, during the t;._:o year 

period of the study, no 1 at risk! mothers !mown to the 

investigator became pregnant. 

The application of this theory, should it be feasible 

biochemically, would be a relatively simple process. 

Amniotic fluid would be extracted by amniocentesis and the 

cells cultured for e}.-perimentation (see P'Iethod.ology, 

Chapter 3). Amniocentesis is a routine procedure in most 

major centres, and ••hen performed by a skilled operator 

under ultrasonic guidance, has a foetal mortality rish: of 

less that 1%, >-:i th even lower chance of foetal or maternal 

morbidity. 
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Confirmation or negation of this theory '"ill be attempted 

again biochemically in the near future. 

bl EBD Pasini 

Biochemical defects have been found in EBD Albopapuloidea 

Pasini: there is deranged glycosamino,glycan metabolism 

(Bauer 1979) and an increase of chondroitin sulphate is 

excreted in the urine (Endo 1974). It is possible that 

this information may be extrapolated similarly to the 

outline above relating to collagenase, in an attempt.to 

find a means of prenatal diagnosis for this subtype. 
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14.3 CARRIER DETECTION 

There are no ob,jecti ve means of carrier detect" ion in the 

recessive forms of EB, viz. EBA and RDEB. No significant 

markers have been discovered in the parents of affected 

children and electron-microscopic examination of the skin of· 

parents yields normal results. 
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14.4 TER.'1INATION OF PREGNANCY 

The option of tennination of pregnancy is a1.·ailable to 

affected families, w-hether the foetus has the disorder 

confirmed by prenatal testing, or on empiric risk factors. 

The South African lai-l makes allowances for termination on 

grounds of foetal rnalfonnation and disease. 

The Abortion and Sterilisation Act of 19'75 reads: 

"3(1) Abortion may be procured by a medical practitioner only, 

and then only .•..... 

(e) where there exists a serious risk that the child to be 

born will suffer from a physical or mental defect of such a 

nature that he will be irreparably seriously handicapped, and 

b.;o other med.ical practitioners have certified in wTi ting 

that, in their opinion, there exists, on scientific grounds, 

such a risk; ....... ". 

Within these terms it may be legal and ethical to terminate a 

pregnancy at risk of Epidermolysis Bullosa. There is some 

debate as to whether the milder forms, for example EB Simplex, 

constitute a serious enough threat to well-being to 1 qualify' 

for abortion. This decision ultimately rests in the hands of 

the parents, one of whom would usually be affected in the case 

of the dominantly inherited EB Simplex. t-1ost colleagues ...-ould 

agree that there is little doubt about the acceptibility of 

termination of a foetus with lethal EBA, or the debilitating 
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dystrophic forms of the disease. 

In the South African context, without objective prenatal 

testing! termination can only be offered to persons at risk 

and according to stat,istics. Because of this, the procedure 

would be early, optimally at less than 12 weeks gestation, and 

simple curettage would suffice. FTenatal diagnosis by foetal 

skin sampling is performed at approximately 20 ;.;eeks 

gestation. A positive diagnosis at this later stage would 

necessitate prostagla.':'ldin induction of labour and the delivery 

of the ilTh"'ilature foetus. 

The termination of a pregnancy cannot be entered into lightly 

and parents considering this decision require counselling 

before and after this event. Sterilisation of one or both 

parents is an option to be considered, though with the 

likelihood of prenatal diagnosis becoming available in South 

Africa in the foreseeable future, such final measures are 

inappropriate. 
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SECTION VII 

SCCIAL IMPLICATIONS OF EPIDERM:>LY1HS Bl.JLI.aSA 



THE QUALIT'f OF LIFE 

Epidermolysis Bullosa is a severe chronic disorder ~.;hich 

markedly impairs the quality· of life of the affected person. 

Severe blistering results from the most minute trauma, and ir. 

the severe RDEB subgroup, bullae may appear spon·taneously. 

Durin,g infancy the lesions are more frequent, and constant 

blistering with resultant loss of skin requires regular 

dressings and meticulous care. This is very demanding of the 

+~ '""'-'-me and resources of the parents, Fho may be ill-equipped to 

deal with long-term problems of this nature. The beginnings 

of ambulation yield a t.;orsening of the blisterir,g tendency; 

with resultant pain. Nany parents are unable to cope ~..ri th an 

affected infant, and long periods of hospitalisation are not 

unusual. Some individuals are institutionalised throughout. 

their youth. 

In the growing child, huge restrictions are placed on all 

activities. Any form of physical exertion will cause the 

formation of bullae. Participation in games and sport apart 

froom swimming is virtually impossible in all types of EB. 

334 



Clothing must be specially chosen, especial.ly foot•,;ear, and 

the child may be stigmatised on these grounds, as .,.ell as for 

the under lying skin disorder. Hot i,;eather \.iOrsens t.he 

hlisteri0g tendencies of many affected persons, most notably 

in EB Simplex, where the winter months usually herald a mad;:ed 

improvement. 

Career choices. too, are limited to an extent. Nanual labour 

is virtually impossible, and to the unskilled ••orker r,;ith EB, 

the prospect of finding employment is a very real problem. In 

certain forms, even the pressure exerted by a pen held for any 

length of time <;-;ill result in much discomfort. Deformities of 

the hands may markedly impair dexterity. 

In any chronic disorder, personal relationships are often 

formed .,.ith difficulty. In EB of the dominant t;Y-pe, there is 

the added fear of transmitting· the gene responsible_ to the 

offspring. 
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EB rliS I\iTERHiliTED A..'3 CHILD ABuSE 

The clinical manifestations of EB may closely resemble the 

lesions seen in certain pa·tterns of child abuse, notably 

cigarette burns and neglected impetigo. Confusion between EB 

and inflicted lesions has important medical, social and legal 

implications. During this study, the the parents of three of 

the children with EB, were accused of child abuse or neglect, 

resulting in cor:.siderable anguish. Details are given below. 

The family of the eight year old child with EB Atrophicans 

Generalisata Gravis >-Jere visited by representatives of the 

Department of Social Welfare, after they had been alerted by 

neighbours 1-'ho suspected non-accidental injury to the child. 

An infant boy with the classical manifestati_ons of EB 

Dystrophica P.a.llopeau Siemens (Generalised) wa.s noted by 

members of the Police Force to have 'open sores' and blisters. 

On the basis of these lesions which ;,.;ere mistaken for 

cigarette burns and excessive sun e~~sure, a charge of child 

abuse wa.s laid against his father, h·ho >..;as det.ained in 

custody. These charges were later dropped after the nature of 

this chronic sldn disorder >.Jas e:h"Plained to the police 

authorities by the investigator of this study. 
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The young boy ~~-i th EB Simplex Dowling Meara, on entering 

school, ~;as brought to the attention of the ~lul ti-disciplinary 

Child Abuse Unit in a major hospital by a social w-orker •.;ho 

was convinced that these injuries had been inflicted and that 

he t .. ias neglected by his unmarried mother. 

wbile an awareness in the community of the pernicious social 

disease of child abuse is necessary, the consequences of 

criminal charges against a family who have to cope with a 

severe chronic condition are potentially injurious. From the 

legal point of view, the p...-=trents of these children mi,ght be 

entitled to t-_ake legal action against those persons making 

such unjustified accusations. Nany chronic skin disorders 

including EB are considered in the differential diagnosis of 

the multiple skin lesions of child abuse, and can be excluded 

clinically so that unnecessary sccial investi,gation can be 

avoided. 

These parents •-<ill be saved the embarrassment of having well-

intentioned but unfortunate accusations made against them if 

their children '"'ear l"Iedic-Alert discs. These identifying 

discs •.;ill make their recognition easier especially for 

paramedical 1.;orl\:ers , school nurses and doctors who meet them 

for the first time in the absence of their parents. 



A South African affiliate of DEBP.A (Dystrophic Epidermolysis 

Bullosa Research Association) has been formed. This aims to 

serve as a support group for affected individuals and their 

fainilies as w-ell as a forum for the dissemination of 

information on and ongoing research into EB. This t.,;ill not be 

restricted to EB Dystrophica, but 1..;ill encompass all forms of 

EB. 
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CONCLUSION 



EB to date has been .:m U."'lexplored subject in South .Africa. 

Neither the frequency of the genodermatosis as a '"hole, nor 

the relati,·e prevalence of its 26 subtypes has pre,·iously 

been established. The existence of the genes responsible for 

EB in the different ethnic groups had not previously been 

documented. 

Data concerning 82 persons in 40 families is presented in 

this thesis. The frequency of EB in South Africa has by far 

exceeded the predictions made at the outset. All the major 

subtypes of EB are represented in South 1J..frica in varying 

frequencies in the peoples of different ethnic origin. 

within ~he broad groups of Simplex, Atrophic2~s ru1d 

Dystrophica, 11 of the 26 minor subty-pes >,;ere encocntered.. 

A new unique entity within the broad category of EB has 

emerged in South Africa. Epidermolysis Bullosa Dystrophica 

Generalisata Gravis (Winship) is a hitherto Lmdelineated 

subtype of the condition. 

Heterogeneity at the genetic and clinical level is ;.;ell 

documented in the world literature and the lar_ge variety of 

forms of EB encountered in South Africa, along -..;ith the neH 

subt)~e described, further coBfirms heterogeneity. Indeed, 

the survival of a child t-;i th EB Atrophicans Generalisata 

Gravis, i·<hich is lethal in infancy, may be a manifestation of 

still greater heterogeneity; conversely, she may be t,he 

produc-t of a genetic compound of tHo allelic recessive genes. 

!L 
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Despite the marked phenotypic variations in the different 

subt;;""P9s 1 e:...-pression ;.;i thin a faJnily is invariable, and 

homogeneity of a subtype in a kindred is predictable. This 

observation is important, especially in terms of genetic 

counselling. 

The classification of EB has alw-ays been complex and in some 

respects over-complicated. A neH approach to diagnosis using 

a system of flow- charts in a dichotomous arrangement has been 

suggested in this thesis. In the classification of the 

disorder, the concept of tmajor' and 1minor' subtypes of EB 

is proposed. The three major t".>T.ft2S, i.e. Simplex, Atrophicans 

and Dystrophica, AR or AD may be further broken down into the 

minor subtypes. How-ever, for practical purposes of 

predictions of prognosis, recurrence risks to future 

pre.gnancies and, indeed, management, no further distinction 

need be made. For this reason, t;,;o classifications which are 

complementary have been constructed .. 

Special investigations in this study have confirmed existing 

information. The ultrastructural changes of the different 

subt)-pes are w-ell delineated and studies of this nature 

yielded results as predicted. The electron microscopic 

investigation of the teeth in EB demonstrated significant 

char1ges in the structure of the dentition. 

---. ..__ 

391 



Ultrastructural histopathological studies are essential in 

the neonatal period, when the acute lesions in an infant are 

similar in the different subt~~es and complications such as 

scarring and atrophy have not yet developed. The 

ultrastructural changes of EB are not age dependent and are 

useful to differentiate beh;een the major subt;ypes. The is 

of particular relevance to the prognosis of the infant, and 

the counselling of the parents. Indeed, the management of 

the specific subt;y"})e will depend on an accurate diagnosis .. 

lvith advancing age, the clinical manifestations become more 

specific, and the importance of histology diminishes to some 

extent. 

A technique for the removal of skin. samples in EB is outlined 

in Chapter 3. This method is specifically designed method to 

minimise trauma to the specimen, so reducing artifactual 

alterations of the architecture of the skin. 

Studies of genetic lirucage failed to demonstrate significant 

linkage in any of the EB subt~-pes to HLA, red cell enzymes or 

blood groups. Similarly L , the polymorphic probe which 
7 

recognises a site close to Q23 on Chromosome 11 was not 

specifically liru:;:ed to. EBD Hallopeau Siemens, in this study. 
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The procedures facilitating prenatal diagnosis are as yet 

unavailable in South Africa. l"lethods less invasi"\·-e than 

foetoscopy have been sought -without success and foetoscopy 

remains the only n:ethod of antenatal diagnosis '"orld-wide. No 

effective means of carrier detection have been developed. 

An aspect ;,;hich cailnot be ignored in EB is the social 

implication of the disease, and this aspect of the 

genodermatosis has been ex-plored. An affiliate of the 

British Society DEBRA. (Dystrophic Epidermolysis Bullosa 

Research Association) has been established in South Africa to 

form a support group for those affect~ed and their fa..-nilies. 

Suggestions for ongoing studies 

Epidermolysis Bullosa is a condition that occurs in all the 

peoples of South Africa ~~d ongoing research into its causes 

and management is important. The recent developmen·t of a 

monoclonal antibody to tj-pe VII collagen, a ma.jor structural 

component of the anchoring fibrils, has laid the ground.,orh: 

for a study of this antibody with the derma-epidermal 

junction in EB Dystrophica. 

~·-
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UNIVERSITY OF CAPE TOWN 
(WITH WHICH IS INCORPORATED THE SOUTH AFRICAN COLLEGE) 

PROFESSOR PETER BEIGHTON. 
M.D., Ph.D., F.R.C.P., D.C.H. 

TELEPHONE 47-1250 
Ext 297 

Dear Doctor 

DEPARTMENT OF HUMAN GENETICS 

MEDICAL SCHOOL 

OBSERVATORY, 7925 

SOUTH AFRICA 

I am presently Research Associate in the Department of Human Genetics 
at the University of Cape Town, and plan to embark on a course in 
Dermatology in the near future. 

I am planning to do a Doctoral thesis on the subject of Epidermolysis 
Bullosa and need to know whether a sufficient number of cases are 
accessible to me for investigation, before I start. I have circularised 
all the Dermatologists and Paediatricians on the Medical Register in 
order to establish these numbers, with good success. I apologise for 
the duplication if you have already received my earlier letter. 

I am now contacting the heads of the academic centres for Dermatology 
in an attempt to ascertain further patient numbers. I would be 
grateful if you could let me know this information, and if you would 
allow me access to details and past records of these patients. 

I promise to keep all records confidential, and naturally any costs 
incurred by patients participating in this study would be met by 
my research grant. 

Thank you for your assistance. 

Yours 

I M WINSHIP (MB, ChB) 



UNIVERSITY OF CAPE TOWN 
(WITH WHICH IS INCORPORATED THE SOUTH AFRICAN COLLEGE) 

PROFESSOR PETER BEIGHTON. 
M.D .. Ph.D .. F.R.C.P., D.C.H. 

TELEPHONE 47-1250 
Ext 297 

28th October 1983 

Dear Doctor, 

DEPARTMENT OF HUMAN GENETICS 

MEDICAL SCHOOL 

OBSERVATORY. 7925 

SOUTH AFRICA 

I am presently a Senior House Officer in the Department of Human 
Genetics, University of Cape Town, and plan to embark on an 
academic career in Dermatology in the near future. 

I intend to do a doctoral thesis during 1984 and my proposed 
subject is a study of the Epidermolysis Bullosa group of inherited 
disorders. Before beginning such a study, I need to know whether 
a sufficient number of patients would be accessible to me for 
investigation. For this reason, I would be most grateful if you 
would let me have an indication of the number of patients with 
Epidermolysis Bullosa known to your practice. 

Should the affected persons be willing to participate in this 
study, I would be able to travel throughout the Republic in order 
to see them. All expenses would be met from my resources and 
there would be no cost of any kind to the patients. In addition, 
no invasive tests would be undertaken. 

I enclose a reply slip and would be most grateful if you would 
be kind enough to return this to me. 

Thank you for your help. 

Yours faithfully, 
~ 

I M WINSHIP (M.B., ChB.) 



REPLY SLIP 

NAME 

ADDRESS 

TELEPHONE NUMBER 

I have known cases of Epidermolysis Bullosa in my -------
practice. 



Dear D.r 

Thank you so much for your reply to my Epidermolysis Buliosa 
I 

search. 

I am having quite good success with my numbers, and am 

most grateful for the consideration being shown to me. 

I M WINSHIP (MB, ChB) 



PROFORMA EPIDERMOLYSIS BULLOSA 

NAME: 

DATE OF EXAMINATION: 

DATE OF BIRTH: 

RACE: 

TRIBAL GROUP: 

ADDRESS: 

PHONE: 

REFERRING DOCTOR AND ADDRESS: 

PEDIGREE: 

POSTULATED MODE OF INHERITANCE: 



SPECIFIC HISTORY 

AGE: 

AGE OF ONSET: 

BLISTERING IN UTERO: 

2 

DISTRIBUTION OF LESIONS (AT VARIOUS STAGES): 

SCARRING: 

NAILS 

TEETH: 

ever present 

when lost 

if regained 

PROGRESSION/RECOVERY: 

WAS DIAGNOSIS CLEAR CUT? 

ANY OTHER ASSOCIATED FEATURES: 

VACCINATION: 

GENERAL HISTORY: 

ANY OTHER UNASSOCIATED FEATURES 



3 

EXAMINATION: 

CLINICAL SUBTYPE: 

DISTRIBUTION OF LESIONS: 

SCARRING: 

NAILS: 

EYES: 

TEETH: 

GENERAL EXAMINATION: 

DIFFERENTIAL DIAGNOSIS: 

POSSIBLE HETEROGENEITY WITHIN FAMILY: 



DATE 

4 

TREATMENT GIVEN EFFECT OF TREATMENT 



5 

LABORATORY 

l HISTOPATHOLOGY: Light microscopy 

- E/M 

2 BIOCHEMISTRY - COLLAGENASE 

3 LINKAGE STUDIES HLA 

L? 

4 PHOTOGRAPHS 

5 PERMISSION TO PUBLISH 

6 ANY OTHER SPECIAL INVESTIGATIONS INDICATED 



) 

PROTOCOL FOR FIXATION AND EMBEDDING OF SKIN. 

1. Fix in Karnovsky's fixative for 120 minutes at 4° C. 

2. Rinse in 0.1M phosphate buffer, 3 times in 10 minutes. 

3. Post fix in 50:50 solution of 2% Oso4 and 0 .. 2M phosphate buffer 

for 60 minutes. 

4. Rinse in buffer, 3 times in 10 minutes. 

5. Dehydrate in alcohol: 

70% Ethanol 

80% Ethanol 

90% Ethanol 

100% Ethanol 

6. Acetone for 60 minutes. 

3 times in 10 minutes 

3 times 1n 10 minutes 

3 times in 10 minutes 

3 times in 30 minutes 

7. Overnight in 50:50 Acetone:ERL 

8. Fresh ERL for 120 minutes. 

9. Fresh ERL for 120 minutes under vacuum. 

10.Fresh ERL for 120 minutes under vacuum. 

11~ Embed in fresh ERL. 

12. Polymerise at 60° C for 16 hours. 



KARNOVSKY'S FIXATIVE. 

Dissolve 2g paraformaldehyde in 25 ml of H2o, with heating to 

steam but not to boil. (70°C) 

Add 1N NaOH dropwise with shaking, until clear(1-3 drops required) 

Cool and add 5 ml of 50% gluteraldehyde 

Add 20 ml 0.2M(4.28g/100 ml) cacodylate buffer: pH 7.4-7.5 

Add 25 mg CaC12 anhydrous. Final pH is 7.2. 



EPIDERMOLYSIS BULLOSA IN SOUTHERN AFRICA - A NATIONWIDE SURVEY. 

I.M. WINSHIP. 

M.R.C. Unit for Inherited Skeletal Disorders, University of Cape Town, 
South Africa. 

Epidermolysis Bullosa (EB) is a rare but important 
genodermatosis. The condition is heterogenous and 
several different subtype~ have been delineated, some 
of which are potentially lethal. 

A nationwide study of EB in South Africa has been 
undertaken, in which 50 affected persons had been 

. studied. -The clinical, genetic, epidemiological, 
histopathological, biochemical and molecular facets 
of the disorder have been investigated in these persons. 

It has become apparent that, although uncommon, almost 
·all the established subtypes of EB are present in South 
Africa. Despite heterogeneity, there is consistency 
in the manifestations of EB within any specific family. 
Precise diagnosis of the various forms of EB and 
recognition of their presence has considerable clinical 
and genetical implications. 

CLINICAL GENETICS 

SOCIETY 

Programme 

Northwick Park 

H . t ' ospi.a• London 

&9. November 19~5 

\ 



Cl.INICAL GE:'IiETICS 

(241) 

HET<:~OG!:::iE fiT rN EPIDER.'10L'{S IS BGLLOSA [~I SO liTH .!.F:l.ICA. I.~. :.1 i.nsnip, ~~C !:nit ~or 
i.nhe:-it~ci :ikelt!tai. di.;;ord2rs .. C:;,i.ve:-sic~: o£ C.1oe !own, South AF::ica. (Int:-o. ~y 
Dr Jack Goldblatt). · . 

Spider::iolysis Bullosa Ht!!'12dit..1ria (ES) is ~he desct:iptive term used for the 
mechanobulious genodermatoses. !he condition is ~eteroeeneous and ~anv different 
subtypes have been delineated. Th~re is con£us~on in :~e ciassiiicati~n of ches~ 
subtypes. and in cr~er to eiucidace c~is p~abi~~. SO affected ?ersons have been 
studi~d using clinical, genetic, ht~copachoiogic3i, biochemical 3nd ~olecular para­
meters, in ~ nationwide investigaticn of EB in South Africa. 

r:: has :,ecome .J.;>parent that ::llchough :.tnco::rrrnon. ::he gene for SB exists in .5uuch 
Africans of all ethnic 0rigins, ~nd almost dli the $Ubtyp~s Qf EB ~re ?r~sent in 
Souch Africa. The~e ~re, ho~ever, consider3~i~ discrepancies in che relative ?reva­
lence of the various forms of EB. The observa"ions of disparate clinical ?resentacion 
and frequencies have i.mportant implications for. genetic -management particularly 
counselling and antenatal diagnosis. These findings and a classification of SB *ill 
be ?resented and disc~ssed. 
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Reprinced from "SA Medical Journal", Vol. 69, 7 June 1986, pp. 743- 746. 

Epidermolysis bullosa Africa • tn South 
INGRID WINSHIP 

Summary 
~-.The term 'epidermolysis bullosa hereditaria' is applied 
-·t_o ·a""heterogen·e_ous · gfoup of m~chan·obullous 
~ -diseases of which .at least 19 different forms have 

:been reported. Classification of these separate· 
' gene1ic entities into .various subtypes is possible-on 
· 'clinical, genetic, biochemical and histopathological 
. ~9._a_§~s. Some; foqns a~e Potentially lethal, whil~. others 
'·"areperiign."Ma!"JY of the subgroup~ are represented 

in South Africa, although little has been published 
iocally on these conditions. On the basis of a wide­
s'cale study in the RSA, the_condition'is reviewed in 
ord~r to present ctirre,t concepts and future dec 

" velopments of 'this rare but significant geno-
dermatosis. _ .. · ' •. 
S Air ¥ed J 1986: 69: 743-746. 

Epidermolysis bullosa hereditaria is a rare group of inherited 
disorders of the skin characterized by blistering induced by 
minimal trauma. The phenomenon was first reported in 1876 
by von Hebra, 1 who described 'erblichen Pemphigus' in a family 
where members of three generations complained of blistering 
on minor trauma. Kobner,2 in 1886, proposed the name 
'epidermolysis bullosa hereditaria', which became generally 
accepted. However, this has latterly been shown to be a 
misnomer since the ultrastructural defect is not in fact 

· epidermal lysis. 
In recent years, this unusual condition has been the focus of 

much international ·attention, although the South African 
experience of epidermolysis bullosa has not been compre­

. hensively documented. In the only publication in the RSA, 
Menter and Patz3 described it in blacks in the Transvaal in 
1971. 

An extensive i'nvestigation of the clinical, genetic and 
epidemiological features of epidermolysis bullosa in the RSA 
was conducted, employing biochemical, histopathological and 
molecular techniques, in search of the basic defect. A review 
to aid understanding of this interesting and important condition 

· )s presented. 

Clinical features 
. . 

The clinical features vary depending on the subtype. Initial 
presentation in most forms is at birth or in infancy, and manifests 
as blistering after trauma. The late sequelae are skin_ atrophy, 
scarring, milia and nail dystrophy; these depend on the level of 
blister formation in relation to the derma-epidermal junction (Fig. 
1). There is considerable overlap of the clinical features of the 
different subtypes; clinical assessment alone is inadequate in 
establishing a definitive diagnosis of a specific form. 

The degree of severity of epidermolysis bullosa ranges from the 

Department of Human Genetics and MRC Unit for In­
herited Disorders of the Skeleton, University of Cape Town 
INGRID WINSHIP, M.B. CH.B., Research Associate 

innocuous to the more severe and even lethal types. One form in 
which the diagnosis may easily be missed is the very mild type 
which presents in late childhood or adolescence; blistering occurs 
only with participation in sport or when the affected individual is 
subjected to the physical stresses experienced on entering the 
army. Apart from this moderate increase in skin fragility and a 
tendency to blister with pressure, the person remains healthy. 

The severe forms present at birth with a range of appearances 
from absence of skin to blistering confined to pressure areas. The 
mouth, oesophagus, teeth and nails may be affected. Generalized 
blistering of the whole body may ensue . 
· Specific clinical concomitants of the various subtypes are 
tabulated in Table I. 

Non scarring --- Epidt!rmis 

/''.:-r--- Derrno-epiderrnal 

junction 

Fig. 1. Diagrammatic representation of the derma-epidermal 
junction. 

Classification 
There are three main categories of epidermolysis bullosa: (1) 

non-scarring (simplex); (ii) non-scarring with skin atrophy 
. (junctional); and (iiz) scarring (dystrophic). 

Specific clinical features such as the anatomical distribution of 
lesions and the presence of nail dystrophies, as well as ultra­
structural changes, differentiate these three main groups, which 
can be· further subdivided in terms of the mode of inheritance. 
The features of the different. subtypes are listed in Table I; 

Genetics 
The condition is uncommon and there is marked geographical 

variation in the frequency of the gene in its different forms. 
Patterns of inheritance vary according to the subtype, and both 
autosomal dominant and autosomal recessive forms are known. 
Furthermore, an X-linked form has been recognized in a single 
Dutch family.• . 

In general, the non-scarring forms appear to be dominantly 
inherited, while the junctional types have a recessive pattern. Both 
dominant and recessive inheritance have been noted in the scarring 
forms. · 

Despite great heterogeneity, with at least 19 distinct genetic 
forms documented/·6 the manifestations within a family appear to 
be consistent in terms of clinical and ultrastructural features and 
severity. 

Menter and Patz3 recorded relatively few cases in whites, with 
only I case in their own series. By contrast, at least 50% of the 
affected people in this study are white, although it has been noted 
in all the population groups of the RSA. 

The specific genetic linkage relations in the various subtypes 
serve both to differentiate between clinically similar types and to 
offer a means ~or prenatal diagnosis. 

Histopathology 
Ultrastructural and clinical features depend essentially on the 

'level of blister formation in relation to the derma-epidermal 
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junction (Fig. 1 ). Intra-epidermal blisters heal without scarring; 
junctional blisters, i.e. those between the plasma membrane of 
basal cells and the sub-basal dense plate, will cause skin atrophy 
but no scarring. Dermolytic blistering, deep to the basal lamina, 
results in scarring milia and atrophy. 

Light microscopy will detect intra-epidermal blistering but is of 
little value in the accurate differentiation of all the subtypes . 
Electron microscopy has reached a level of great sophistication 
and accuracy, and the ultrastructural defects have been well 
established in many forms. 

Biochemistry 
Important biochemical investigation into the condition is being 

undertaken, the most significant finding being increased collagenase 
activity in the recessive dystrophic type. 7 Furthermore a deficiency 
of galactosyl-hydroxylysyl glucosyl transferase8 in a dominant 
simplex subtype has led to its recognition as a separate entity . 

Fig. 2. Large denuded areas of de-roofed blisters on the legs and 
feet of a neonate with a junctional form of epidermolysis bullosa. 

Fig. 3. Scarring and nail dystrophy seen in a child with recessive 
dystrophic epidermolysis bullosa. 
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Fig. 4. Incapacitating blistering of the feet in a dystrophic form of 
epidermolysis bullosa. 

Management 
To date, no really effective treatment has been found for any of 

the types. Palliation has been achieved with varying success in 
some cases with the use of systemic and topical preparations of 
vitamin E and corticosteroids. Recently, successful topical treat­
ment of localized forms has been reported by using aluminium 
chloride hexahydrate;9 to date we have no experience of this 
therapy. 

A recent approach to treatment in the recessive dystrophic form 
with increased collagenase activity is the use of phenytoin 
(Epanutin; Parke-Davis). This is known to decrease collagenase 
activity in vitro, and extrapolating this knowledge to this clinical 
setting has led to fairly successful treatment of recessive epidermo­
lysis bullosa dystrophica. 10 In addition, good results have been 
achieved in a number of cases of the lethal junctional type known 
as the Herlitz syndrome. II 

In the more severe forms where scarring has resulted in con­
tracture formation, surgical intervention is an important therapeutic 
option. 

Differential diagnosis 
The general diagnosis on clinical grounds is not difficult, though 

ultrastructural examination is necessary to classify the subtype. 
Bart's syndrome, i.e. epidermolysis bullosa with congenital localized 
absence of the skin, is well recognized as a part of the disease 
spectrum. 12 The coexistence with aplasia cutis congenita has posed 
a diagnostic question; blistering does not occur with the areas of 
aplasia and the usual scalp defect of aplasia cutis congenita 
is not associated with epidermolysis bullosa. Although the two are 
recognized as distinct entities, Carmi er af. 1S suggested linkage 
between these genes and pyloric atresia. 

Epidermolysis bullosa acquisita, though not an inherited disease, 
is uncommon and warrants mention. Roenigk er a/. 14 set out 
distinct criteria, stipulating that this diagnosis could be made 
where the clinical lesions commenced in adulthood, without a 
family history and after the exclusion of other bullous diseases. 
More recently, additional criteria have been delineated.l5 The 
presence of IgG at the basement membrane zone on direct 
immunofluorescent microscopy -as well as IgG deposition beneath 
the basal lamina with specific electron microscopic findings confirm 
the diagnosis of the acquired form. · 

The latter, while rare, may be associated with systemic disease, 
generally of the auto-immune type. Inflammatory bowel disease 
and, less commonly, systemic lupus erythematosus, amyloidosis, 
tuberculosis, and the result of renal dialysis are some of the 
associations. 

i.. '.) l, • 

Comment 

Epidermolysis bullosa hereditaria, though rare, is devastating 
for affected individuals and their families . The mildest forms 
impose immense limitations, while patients with the severe 
forms are totally incapacitated. This spectrum extends to the 
lethal form, where death ensues in infancy . Although the 
ultrastructural abnormalities have been well illustrated by 
electron microscopy and immunofluorescence, the nature of 
the defect responsible for blistering is as yet ill understood. 
Newer lines of investigation include biochemical studies of 
collagenase activity7 and monoclonal antibody reactions .16 

Genetic linkage studies have been undertaken in the various 
types and it is anticipated that in the near future gene localiza­
tion may be possible using restriction fragment polymorphisms. 

In some forms, prenatal diagnosis can be undertaken by 
electron microscopic examination of fetal skin biopsy 
specimens. 17 At present this test is not avaihible in the RSA, 
but biochemical parameters for prenatal diagnosis are being 
investigated. 

Treatment is largely unsuccessful, but a variety of methods 
are continually being evaluated. 

Epidermolysis bullosa in the RSA ranges in presentation 
from the mildest to most severe form of the disease. For this 
reason a nation-wide study of this genodermatosis is under 
way, and the results will be published later elsewhere. 
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