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Abstract. Epidermolysis bullosa is a rare hereditary 
mechanobullous skin disorder. Four patients with 
esophageal involvement are reported. These cases 
and review of reported cases of epidermolysis 
bullosa dystrophica-reeessive (EBD-R) showed 
distinct clinical and roentgenographie features of 
esophageal involvement: diffuse inflammatory 
changes, motility disorders, small blisters or bullae 
seen as constant nodular-filling defects, esophageal 
ulcers, scars, pseudodiverticula, transverse and cir- 
cumferential webs, various size strictures, shorten- 
ing of the esophagus with development of traction 
hiatal hernia and gastroesophageal reflux, perfora- 
tion, and complete obstruction of the esophageal 
lumen. Dysphagia is reversible when caused by 
bullae or webs and permanent when due to cica- 
trizing strictures. The strictures may remain un- 
changed in size for many years despite variations 
in dysphagic symptoms. 

Key words: Esophagus, inflammation - Esophage- 
al stricture, web, ulcer, perforation, obstruction - 
Epidermolysis bullosa, esophageal involvement. 

Epidermolysis bullosa is a rare genetic skin disease 
distinct from other bullous dermatoses. It encom- 
passes a group of  hereditary disorders character- 
ized by bullae and subsequent erosions in the areas 
of  mechanical irriation. Two major groups are 
defined; a dystrophic (scarring) group and a non- 
dystrophic group. Subgroups are identified accord- 
ing to the mode of inheritance, age of onset, pa- 
thology, and clinical course [1]. The dystrophic 
subgroups are epidermolysis bullosa dystrophica- 
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dominant inheritance (EBD-D), epidermolysis 
bullosa dystrophica-recessive inheritance, (EBD- 
R), and epidermolysis bullosa-acquisita (EBD-A). 
The nondystrophic group includes epidermolysis 
bullosa simplex, recurrent bullous eruptions of feet 
and hands (Weber's and Cockayne's syndromes), 
and epidermolysis bullosa letalis (junctional bul- 
lous dermatosis). 

The EBD-R also referred to as polydysplastic 
form usually manifests bullae in the perinatal peri- 
od. Bullae may involve the skin, mucous mem- 
branes, and other organs lined by stratified squa- 
mous epithelium. In severe cases, congenital local- 
ized absence of the skin may accompany the erup- 
tions [2]. Only patients with EBD-R develop clini- 
cally significant esophageal involvement. In pa- 
tients who survive past early childhood, esophageal 
involvement is exceedingly rare. Gedde-Dahl [3] 
found only 3 out of  55 patients with EBD-R 
showing esophageal involvement. Approximately 
60 cases with esophageal involvement in EBD-R 
have been recorded in the literature [3-14]. Dys- 
phagia is a major symptom as the lesions progress 
from bullae to erosions, ulcers, scars, and to stric- 
tures. Despite variable dysphagic symptoms, stric- 
tures remain unchanged in size for many years. 

We report 4 cases of EBD-R with esophageal 
involvement. Clinical and roentgenographic fea- 
tures with particular reference to distinct changes 
in the esophagus in these cases and previously re- 
ported cases from the literature review, form the 
basis of  this report. 

Case Reports 

Case 1 

A 32-year-old man had a known diagnosis of polydysplastic 
epidermolysis bullosa dating from birth. His disease had been 
characterized by recurrent blisters over his trunk and extremi- 
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Fig. 1. Case 1. A Esophagogram of April 1976 showing a small transverse web in the upper thoracic esophagus (arrow). B Esophago- 
gram of March 1978 demonstrates development of a circumferential web (arrowhead) causing marked luminal narrowing (luminal 
diameter, 6 mm). C Barium study from April 1979 reveals a tight short stricture (arrow) with luminal diameter of 3 mm 

ties. Secondary to this he had developed cutaneous scarring 
and flexion contractures of his hands and feet, deformed teeth 
with frequent caries, and occasional pharyngeal bullae. At age 
26 years he .first experienced mild dysphagia. He was referred 
to the out-patient dermatology clinic of West Virginia Universi- 
ty Hospital. A barium swallow in April 1976 (Fig. 1 A) showed 
a small transverse web in the upper esophagus. Symptoms of 
dysphagia gradually increased over the next 2 years. An esoph- 
agogram in March 1978 (Fig. 1B) revealed a circumferential 
web in the proximal esophagus with an inner diameter of  6 mm. 
Esophagoscopy using an infant endoscope revealed atrophic 
and friable mucosa. A circumferential web was encountered 
22 cm from the upper alveolar ridge. Using extreme caution 
the endoscopist dilated the esophagus with bougies to number 
38 French dilator. A year later the patient presented with 
extreme dysphagia. A 3 mm stricture (Fig. 1 C) had developed 
at the site of previous circumferential web. Apparently the 
trauma due to dilatation triggered progression of cicatrization. 
Since then he had required repeated bougienage. In addition 
he had received 5 mg prednisone 4 times daily. With treatment 
he has been able to eat a normal diet. He had no further prob- 
lems with his cutaneous and pharyngeal bullae since starting 
prednisone. When last seen in August 1979 he was eating with- 
out dysphagia. 

Case 2 

A 28-year-old woman with known diagnosis of epidermolysis 
bullosa dystrophica since birth first complained of dysphagia 
at J2 years of age. The dysphagia became progressively worse 
over the years. She was treated on and off by a local dermatolo- 
gist. In 1971 she was admitted to Bird S. Coler Hospital, New 
York City, for evaluation of  marked weakness. On examination 
an emaciated woman weighing 63 lbs with severe flexion con- 
tracture deformities of both extremities, atrophic scarring of 
the skin, and dystrophic nails was noted. She had erosions 
in her groin and a few blisters in her upper chest wall. Due 
to microstomia the opening of the mouth was limited to 2.5 cm 
and she could not protrude her tongue more than 2 cm. The 
oral mucosa was unusually raw and congested. A barium 
swallow obtained during her work-up revealed 2 strictures in 
the upper esophagus (Fig. 2). The upper stricture measured 
3 cm in length with a 2-3 mm lumen. A small ulcer was seen 
projecting posteriorly from the midpoint of this stricture. The 
cervical esophagus proximal to the stricture was minimally 
dilated with diminished peristaltic activity. The second stricture 
in the mid esophagus measured 1.5 cm in length with a maxi- 
mum luminal diameter of 6 mm. The mucosa was smooth. No 
hiatal hernia or gastroesophageal reflux was noted. An endo- 
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Fig. 2. Case 2. Esophagogram showing 2 strictures (arrows) in 
the proximal esophagus. The upper stricture is 3 cm long with 
a luminal diameter of 2-3 ram. An ulcer is seen projecting poste- 
riorly from the midportion of this stricture (broad arrow). 
Minimal prestenotic dilatation of proximal esophagus is pres- 
ent. The lower stricture is 1.5 cm long with luminal diameter 
of 6 mm 

scopic examination was limited because of  microstomia, 
blisters, and raw mucosa in the pharynx. The patient was 
treated with steroids and general supportive therapy including 
several blood transfusions. When last seen in 1974 she was 
eating liquid and semisolid foods with less dysphagia. 

Case 3 

A 34-year-old woman had EBD-R since birth in 1946. There 
was no family history of this disease. She was examined at 

irregular intervals by a dermatologist and received therapy of 
various kinds, both topical and systemic. At age 5 years she 
first experienced dysphagia which became progressively worse 
over the years. In September 1963 a barium swallow revealed 
complete obstruction of the esophagus at the level of the aortic 
arch. She underwent repeated esophageal dilatation during the 
next 2 years and eventually a number 43 French size plummer 
dilator could be passed without difficulty. In 1966 she experi- 
enced another acute episode of dysphagia. A barium swallow 
(Fig. 3 A) revealed several small constant nodular-filling defects 
consistent with esophageal bullae, diminished peristaltic activi- 
ty, spasm, and few areas of mucosal scarring. The dysphagia 
improved on steroid therapy. Recurrent buccal and pharyngeal 
bullae led to intraoral scarring and obliteration of the mandibu- 
lar mucobuccal folds. In 1970 an operation was performed to 
release buccal scarring and lower the floor of her mouth. This 
corrected mandibular-alveolar ridge deficiency and she was able 
to open her mouth and eat more easily; however, with increased 
ability to eat solid foods she noted increasing dysphagia. A 
barium swallow and cineradiographic study in 1970 (Fig. 3B) 
revealed diffuse narrowing of  the entire esophagus except for 
the ampullary portion. No ulceration was identified. Some 
stripping wave activity was noted in the proximal esophagus. 
She underwent esophageal dilations beginning with number 
23 French dilator and progressing to number 39 French. When 
the dilator was removed at the last procedure a cast of esopha- 
geal mucosa was avulsed. The dilatation was discontinued and 
in April 1971 she underwent a left colonic transplant with eso- 
phagogastrocolic anastosmosis, pyloroplasty, temporary gas- 
trostomy, and feeding jejunostomy. Before and after surgery 
she received corticosteroids and she has been maintained on 
low-dosage therapy thereafter. The postoperative period was 
complicated by extensive loss of epidermis from the chest and 
abdomen brought about by the surgical preparation of the op- 
erative field. However the skin healed readily on exposure to 
air, sterile petroleum jelly, and gentamycin ointment. The pa- 
tient was able to swallow food by the 8th postoperative day. 
When last seen in June 1980, 9 years after her operation, she 
was eating without dysphagia and the colon transplant was 
functioning well (Fig. 3C). 

Case 4 

A 16-year-old male with congenital EBD-R was admitted to 
Mott 's  Childrens Hospital, Ann Arbor, in October 1981 for 
general evaluation and initiation of Dilantin| (diphenylhydan- 
toin) therapy in the hope of decreasing the formation of new 
blisters. Five days prior to admission he spat up a small amount 
of blood secondary to rupture of a mucosal blister. 

He was a product of  normal gestation and, according to 
his mother, was born "without  skin." He is the only abnormal 
child of 4 children with no family history of EBD on either 
parent's side. Over the years he has developed severe flexion 
contracture deformities of his extremities, syndactyly of his 
fingers and toes, microstomia due to recurrent oropharyngeal 
blistering and scarring, extensive dental caries, and phimosis. 

In 1979 he complained of dysphagia; a barium swallow 
(Fig. 4A) revealed a high esophageal stricture. There was no 
obstruction to the flow of barium. He was maintained on liquid 
and semisolid diet. Recently he has been eating less due to 
oropharyngeal discomfort and has lost some weight. 

Physical examination at the time of admission revealed a 
small-stature male with diffuse muscle wasting weighing 34 lbs. 
His skin revealed fairly extensive blistering, erosions, and scar- 
ring. The extremities showed flexion contractures, syndactyly 
of fingers and toes, and dystrophies of nails. He was unable 
to open his mouth more than 3 cm and could not protrude 
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Fig, 3. Case 3. A Esophagogram of February 1966 during an acute episode of dysphagia associated with oropharyngeal bullae 
showing several constant nodular-tilling defects representing bullae (arrows show 2 defects only). B Esophagogram of November 
1970 showing diffuse narrowing of the entire esophagus with mucosal irregularities due to scarring. A 5-cm long narrow stricture 
was noted in the distal esophagus (,arrows) with development of a traction hiatal hernia. C Barium study from June 1980 showing 
status after colonic transplant with esophagogastrocolic anastomosis. This colonic replacement of esophagus was performed in 
April 1971 and is functioning well 9 years later 

his tongue. A 5 mm erosion on the dorsum of the tongue and 
an 8 mm erosion on the left side of hard palate were noted. 
Extensive dental caries with several previous dental extractions 
were noted. Chest and abdominal examination was unremark- 
able. 

Laboratory studies revealed chronic hypochromic micro- 
cytic anemia. A barium swallow (Fig. 4B) revealed a high 
esophageal stricture with mucosal irregularities secondary to 
scarring, a small hiatal hernia, and gastroesophageal reflux. 
There was no change in this study when compared with that 
done 2 years previously. The patient was treated with steroids. 
No esophageal dilatation was attempted. Dysphagia improved 
and he was maintained on liquid and semisolid diet. When 
last seen in June 1982 he had less dysphagia. However, anemia 
was refractory to conventional treatment and had worsened. 

Discussion 

K o b n e r  in  1886 [15] p r o p o s e d  the  n a m e  g e n e r a l l y  
a c c e p t e d  l a t e r  as  " e p i d e r m o l y s i s  b u l l o s a  h e r e d i -  
t a r i a . "  S i e m e n s  in  1921 [16] i n t r o d u c e d  a n a l y s i s  
o f  recess ive  M e n d e l i a n  i n h e r i t a n c e  in  th is  d i s ea se  
a n d  was  a b l e  to  s h o w  a c lose  a s s o c i a t i o n  b e t w e e n  
d o m i n a n t  i n h e r i t a n c e ,  a b s e n c e  o f  d y s t r o p h i e s ,  a n d  
i n t r a e p i d e r m a l  l o c a l i z a t i o n  o f  b l i s t e r s  o n  the  o n e  
h a n d  a n d  recess ive  i n h e r i t a n c e ,  d y s t r o p h i e s ,  a n d  
s u b e p i d e r m a l  b u l l a e  f o r m a t i o n  o n  the  o the r .  F r o m  
t h e n  o n  p a t i e n t s  s h o w i n g  na i l  d y s t r o p h i e s ,  sk in  
a t r o p h i e s ,  a n d  s c a r r i n g  h a v e  b e e n  c l a s s i f i ed  as  
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Collagenase activity of skin from friction bullae 
produced in patients with EBD-R is approximately 
6 times greater than that found in normal skin. 
Increased collagenolytic activity of epidermis and 
papillary dermis due to production of specific col- 
lagenase may contribute to bullae formation [21]. 

Fig. 4. Case 4. A Esophagogram of August 1979 showing a 
high esophageal stricture with mucosal irregularities. B Barium 
study of June 1981 showing no change in the size and shape 
of the stricture, although the symptoms of dysphagia had in- 
creased 

having EBD-R and those lacking signs of dystro- 
phies as having epidermolysis bullosa simplex. 

Pathogenetic Considerations 

Electron-microscopic examination of blistered and 
unblistered skin shows absence of derangement of 
connective-tissue fibrils and separation in the area 
immediately below the basal lamina. In all dys- 
trophic forms of epidermolysis bullosa the dermal- 
epidermal split is below the basal lamina lying in 
the upper part of dermis, therefore, the lamina 
densa forms the bulla's roof and the dermal tissue 
forms the bulla's base [16-19]. Anchoring fibrils 
are markedly diminished or absent and may con- 
tribute to the weakness in structural attachment 
of lamina densa to the dermis [20]. 

Clinical Features 

EBD-R begins at or soon after birth. Bullae may 
involve the skin, mucous membranes, and other 
organs lined by stratified squamous epithelium 
such as esophagus, bronchus, and anus. In severe 
cases congenital localized absence of the skin may 
accompany the eruptions [2]. Scarring frequently 
results in loss of hair, nails become dystrophic, 
and are subsequently lost. When cutaneous scar- 
ring is severe and occurs near a joint, it may cause 
flexion contractures; syndactyly may appear as re- 
peated bullae and cicatrization encase the phalan- 
ges and toes in scar tissue. 

Subsequently characteristic club-shaped defor- 
mities of hand and feet develop. Milia are common 
in EBD-R. Only patients with EBD-R develop 
clinically apparent esophageal involvement. Dys- 
phagia is the major presenting symptom as the dis- 
ease process involves the esophagus. Altough re- 
versible early on, dysphagia becomes permanent 
as the inflammatory lesions are replaced by scar 
formation and permanent strictures. Dysphagia 
usually starts insidiously in the first decade of life, 
but delay until the fifth decade has been reported. 
Fifty percent of the patients reviewed by Nix and 
Christianson [7] showed dysphagia for more than 
20 years. Three out of 4 of the patients reported 
here had symptoms of dysphagia for at least 
I0 years. The esophageal lesions that start by ado- 
lescence may contribute to patient's demise 
through inanition or aspiration [7, 14]. 

Roentgenographic Features 

Barium studies of the esophagus are an effective 
way of showing esophageal lesions. Steurer in 1921 
[22] reported narrowing of the esophageal lumen 
(a fluoroscopic observation). The first radiologic 
report of esophageal involvement was by Stout in 
1929 [23]. Radiographic features of esophageal in- 
volvement may be variable at different stages of 
the disease and can be best summarized as follows. 

Diffuse Inflammatory Changes. Nonspecific in- 
flammatory changes may be seen early in the 
course of the disease, manifested as mucosal 
edema, and areas of inconstant spasm. Superficial 
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erosions or ulcerations secondary to eruption of 
bullae may be seen. 

Disordered Motility. In early stages, motility is not 
affected. Primary stripping wave is seen without 
impairment. As diffuse inflammatory changes pro- 
gress to scarring, motility disturbances may devel- 
op. Peristalsis proximal to the stenotic segment is 
usually diminished in activity. 

Bullae, Ulcers, and Mucosal Scarring. Small con- 
stant nodular-filling defects representing bullae 
(Fig. 3 A) may be seen if the barium studies are 
done early in the course of the disease or during 
a recurrent bullous episode. Occasionally ulcers 
can be demonstrated (Fig. 2). These heal very slow- 
ly because of extensive surrounding scar tissue. 
Mucosal irregularities due to scarring are com- 
monly seen in patients during quiescent stages of 
the disease (Fig. 4A). Occasionally a pseudodiver- 
ticulum may develop as scarring and healing of 
ulcer progresses. 

Webs. Postinflammatory webs may develop 
(Fig. 1 A) as healing continues, starting as a small 
transverse web. As scarring progresses transverse 
webs may form circumferential webs by approxi- 
mation of opposite walls (Fig. 1 B) with severe 
dysphagic symptoms. These webs are quite similar 
to those described in pemphigoid [24]. 

Strictures. The most common site of involvement 
of the esophagus is the upper third (50%) followed 
by lower third (25%); in 25% of cases multiple 
sites are involved. Single or multiple strictures of 
variable length may be seen. The average length 
of strictures is 2-6 cm. However, longer strictures 
as well as the entire esophagus may be narrowed 
(Fig. 3 B) with areas of variable luminal stenosis. 
There is usually some prestenotic dilatation. At 
the proximal margin of the stricture, abrupt transi- 
tion from normal to abnormal mucosa may be 
seen; gradual tapering with smooth or scarred 
mucosa is seen distally. Once strictures are formed, 
they are permanent. They may remain unchanged 
in size and length for many years despite variations 
in dysphagic symptoms. Light trauma induced by 
solid food or endoscopy may trigger progression 
of the stricture. 

Traction Hiatal Hernia and Gastroesophageal Re- 
flux. As cicatrization progresses, shortening of 
esophagus may lead to development of traction 
hiatal hernia and gastroesophageal {-eflux. Mano- 
metric and radiologic studies for gastroesophageal 

reflux by Orlando et al. [14] failed to support the 
concept that reflux was the major factor in the 
production of lower esophageal strictures in EBD. 

Complete Obstruction of Esophagus. Complete oc- 
clusion of the lumen of the esophagus may occur 
due to diffuse bullous and ulcerative lesions of the 
esophagus, stenotic lesions 2-6 cm in length, and 
multiple areas of stricture formation. A markedly 
narrowed stricture may trap food particles and 
lead to complete luminal occlusion [7]. Case 3 de- 
veloped esophageal occlusion due to diffuse 
bullous disease during an episode of bullous erup- 
tions. 

Perforation of Esophagus. Nix et al. [7] reported 
a 22-year-old man with EBD-R since birth and 
esophageal lesions since 8 years of age, who perfor- 
ated his esophagus while attempting to eat a 
toasted cheese sandwich. A stricture trapped food 
particles causing obstruction, which prevented ade- 
quate propulsion of the esophageal contents. The 
resultant increased intraluminal pressure was suffi- 
cient to cause rupture. A 2-cm long tear occurred 
in the posterior wall of esophagus 5 cm above the 
gastroesophageal junction. The patient died 36 h 
after admission to the hospital despite aggressive 
therapeutic measures. 

Complications of Esophageal Lesions 

The most common complication of EBD-R of the 
esophagus is the lodging of food in the esophagus. 
This can usually be relieved by endoscopy. Serious 
hemorrhage has occurred, but there have been no 
reported fatalities [7]. Carcinoma developing at the 
cardia and extending into the esophagus has been 
reported in a 38-year-old woman with severe EBD 
of the esophagus [25]. Pulmonary disease was a 
predominant feature in a 32-year-old woman who 
had had EBD since childhood and esophageal 
stenosis for 10 years. Repeated aspirations into the 
right lung of residual food above the esophageal 
stricture resulted in "dysphagia pneumonit is"  
[26]. Spontaneous perforation of the esophagus, 
a fatal complication, has been reported by Nix 
et al. [7]. 

Severe malnutrition, refractory anemia, and 
death from inanition or aspiration pneumonitis 
typify the disabling nature of EBD-R. 

Treatment and Prognosis 

The prognosis of EBD-R of the esophagus is poor. 
Because of continued odynophagia and inability 
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to swallow many foods, severe malnutrition devel- 
ops. In some susceptible patients the trauma of 
coarse and hot foods apparently permits the squa- 
mous layer to slough off the lamina propria leading 
to blister and ulcer formation. This mechanical and 
thermal trauma can be avoided by maintaining pa- 
tients on a soft bland diet or pureed foods. Endos- 
copy is only recommended if uncertainty exists 
concerning the nature or the extent of the disease 
and prior to any attempt to relieve obstruction 
by bougineage. Because of the danger of esophage- 
al perforation, endoscopy is not recommended in 
active stages of the disease and should be per- 
formed when the disease is relatively quiescent or 
under good clinical control with corticosteroids. 

Once a stricture is dilated, frequent bougienage 
is usually required. Prednisone has been effective 
in controlling blister formation. Absolon [11] re- 
ported 2 brothers, aged 8 and 12 years, with pro- 
gressive dysphagia secondary to esophageal stric- 
tures resulting from EBD-R who were successfully 
treated with total esophageal replacement using 
right and transverse colon transplants. One patient 
reported here underwent esophageal replacement 
using right colon transplant which is functioning 
well after 10 years. If patients are too weak to 
undergo surgery or bougienage, a gastrostomy 
becomes necessary. 
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