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Abstract. Two women had each borne a child who had 
died of Herlitz syndrome, i.e., epidermolysis bullosa 
atrophicans generalisata gravis. In subsequent preg
nancies, the women requested prenatal diagnosis. Sam
ples of skin from the two fetuses were obtained al feto
scopy in the 19th week of gestation. In both cases the 
disorder could be ruled out prenatally on the basis of 
ultrastructural demonstration of the regular presence of 
normal hemidesmosomes with well-developed sub-basal 
den se plates at the dermo-epidermal juoction. The infants 
were subsequently born and had normal skin, the sites 
of fetal skin biopsies showing oo scarring. 
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The first reports of a successful prenatal diagnosis 

of inborn skin diseases appeared in 1980. The dis

orders in question were ichthyosiform erythro-

derma (7), the Herlitz syndrome (13), and Harlequin 

ichthyosis (5). 

This paper reports two cases of prenatal ex

clusion of the Herlitz syndrome, i.e., epidermolysis 

bullosa atrophicans generalisata gravis. It also de

scribes the technical difficulties of fetal skin sam

pling. 

MATERIAL AND METHODS 

Case 1 

Neither the woman nor her husband were aware of any 
skin disease in their farnilies. Their first child, born 1974, 
is a healthy boy without any skin abnormalities. The 
second child, a gir! bom 1979, had blisters around the 
nails and umbilicus at birth. She also had oral muco
sal Jesions. New blisters appeared continuously. Herlitz 
syndrome was diagnosed on the basis of the electron 
microscopic findings of junctional blister formations and 
hypoplasia of hemidesmosomes. Death of the infant 
within 19 days of birth, from sepsis, despite massive 
antibiotic medication, confirmed the grave prognosis of 

13-832806 

the Herlitz syndrome. Post-mortem skin biopsies again 
revealed juactional cleavage. 

Both parents must be regarded as heterozygous caniers 
of the Herlitz gene, which is transmitted in an autosomal 
reccssive pattem. The parents were informed of the 
I: 4 risk of their having a child affected by the disease. 

In the third pregnancy, the woman requested prenatal 
diagnosis. In the 19th week of gestation (menstrual 
weeks), fetal skin specimens were obtained al fetoscopy. 
A preliminary report on this case has been published 
(11). 

Case2 

This case resembled case 1, with a female baby suffering 
from Herlitz syndrome and succumbing at the age of 
5 months. In the 19th week of a second pregnancy, fetal 
skin specimens were taken at fetoscopy. 

Controls 

The fetuses of 5 women who were to undergo elective 
abortion by hysterotomy in the 16th to 21st week of gesta
tion served as controls. Tmmcdialcly prior to th hystero
tomy, fetal skin biopsy specimens were taken at feto
scopy. 

The examinations were done after obtainiog informed 
consent from the women and the approval of the Ethical 
Committee at the University Hospital in Lund. 

Fetal skin sampling 

A sharp trocar and cannula (diameter 2.2 mm) were in
troduced percutaneously into the uterus under local 
anesthesia (Fig. I). The trocar was withdrawn and, in the 
2 cases of diagnosis, 20 ml of amniotic fluid was aspirated 
for chromosomal analysis and a-fetoprotein determina
tion. A 1.7 mm diameter "Needlescope" (Dyonics, Inc.) 
was inserted through the cannula. A suitable site for skin 
biopsy was chosen (thigh, buttock or back). The cannula 
was gently placed against the fetal skin at the selected 
site. The fetoscope was withdrawn, a biopsy forceps 
(2x2 mmjaws) was passed down the cannula and a biopsy 
specimeo was obtained "blind". 

Electron microscopy 

The samples were placed immediately in fixation solution 
freshly prepared according to Peracchia & Mittler (12). 
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This consisted of 3 % glutaraldehyde in 0. I mol cacodylate 
buffer solution, pH 7.4. panially oxidizcd by adding 

6 drops of 30% hydrogen peroxide to 25 ml buffered 
glutaraldehyde solution and stirring for JO min before use. 
Fixation was performed at room temperature for 2 h 
in this solution and continued after changing to 3 % buf
fered glutaraldehyde without hydrogen peroxide at room 
temperature. The biopsies were sent to Heidelberg and 
there processed as described elsewhere (1). 

RESULTS 

Contro/s 

Of 17 biopsy specimens obtained from the control 

group, only 2 consisted of skin, one from each of 

the 2 fe tu ses in the 21 st week of gestation (see 

Table J). Of the remaining 15 biopsy specimens, 

9 consisted of fetal membranes; 3, of myometrium; 

and 3, of trophoblast. The electron microscopy 
examination in the control group was thus confined 

to only two skin specimens. 

Hemidesmosomes, fully developed or still devel

oping, were found along the dermo-epidermal junc

tion. This region is of special interest since blisters 
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Fig. I. Fetal skin 
biopsy sampling by the 
"blind" technique. 

form within that area in most types of epidermo
ly�is bullosa. The ultrastructure of the dermo

epidermal junction was consistent with that in post

natal skin, although not fully developed in all de

tails. 

Case I 

Altogether 8 biopsy samples were obtained from 

the thighs and buttocks at fetoscopy in the 19th 

week of gestation. Two of the specimens turned 

out to be fetal membranes. Thus 6 biopsies of fetal 

skin were available for electron microscope ex

amination. 

Completely normal conditions comparable to 

those in control skin were found. There was no 

indication of junctional separation. At the dermo

epidermal junction, the basal lamina was thus con

tinuous. The hemidesmosomes showed their nor
mal ultrastructure, including well-developed sub

basal dense plates. Complete hemidesmosomes 

were less common than after birth. This was not 

different from the control samples studied in paral

lel, indicating that the dermo-epidermal junction 
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Table I. Fetal skin sampling 

Tissue obtained 

Case Gestational No. of Fetal 
no.0 age (weeks) biopsies Skin membranesb Myometrium< Trophoblast< 

Conrrols 

I 17 3 0 2 1 0 
2 21 5 J 2 0 
3 16 3 0 2 I 0 

21 5 0 3 I I 

21 I I 0 0 0 

Diagnostic cases 

6 19 8 6 2 0 0 
19 8 2 3 2 I 

a Cases numbered in order in which they were studied. 
• This specimen was either amnion alone or botb amnion and chorion.
< [n most cases, this specimen included fetal membranes. 

at the 19th to 21st week of gestation is still under

going development. The constant demonstrability 

of well-developed sub-basal dense plates in all 

hemidesmosomes cut perpendicularly was taken as 

evidence of the normal, non-Herlitz condition of the 

fetus. The time needed for processing the biopsies 

and for diagnostic electron microscopy was 7 days 

(9-16.7. 1980), 

After an uneventful pregnancy, a healthy male 

infant was bom in due course (41st week of gesta

tion). After birth, he was carefully examined; no 

scars or sequelae were visible at the sites of the 

fetal biopsies. For confirmatory studies, two biop

sies were taken on day 2, one knife biopsy and 
one shave biopsy. Normal ultrastructural skin 

development for a newborn was found in both 

biopsies. The child is now I year 7 months old and 

is developing normally. 

Case2 

Altogether 8 biopsy specimens were obtained from 

the thighs at fetoscopy in the 19th week of gesta

tion. Examination under the light microscope 

showed that only 2 of the samples were of skin; 

the remaining 6 were fetal membranes, myomet

rium and trophoblast (see table). 

No split or cleft formation was found between 

the epidermis and the connective tissue, and the 

dermo-epiderrnal junction showed normal ultra

structural features (Fig. 2) similar to those in case 
I . The hemidesmosomes were present in the same 

frequency as in the control specimens, and they 

regularly presented a well-developed sub-basal 

dense plate. Thus, the Herlitz syndrome could 

be ruled out regarding this fetus too. The time 

needed for prenatal diagnosis was 7 days (5-12.5. 

1981). 
There were no early complications following the 

fetoscopy, but from the 26th week of gestation 

the woman was hospitalized because of intermittent 

leakage of amniotic fluid. Labour started in the 

33rd week, and a healthy boy weighing 2.02 kg 

was born by cesarean section. No scars were seen 

at the si tes of fetal biopsy. The infant is now 11 

months old and is developing normally. 

DISCUSSION 

It is much easier to demonstrate a disease when 

specific changes such as blisters are present, than 

it is to exclude it with certainty. Although blister 

formation can occur in the Herlitz syndrome even 

during fetal life, most Herlitz babies are bom with 

intact skin and develop blisters first some hours 

or even days after brith. Blisters appear in dusters 

in most epidermolyses, can occur in some regions 

only, or be fortuitously absent at the time and site 

of biopsy. Blisters can also be produced by the 

sampling of the fetal skin. Therefore, reliable cri

teria for abnormality or normality are a necessary 

basis for the safe exclusion of the disease in a high

risk pregnancy. 

The Herlitz syndrome offers such criteria, the 
most important of which is the hypoplasia of hemi

desmosomes which has been proved constantly 

demonstrable in homozygous carriers of this reces-
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Fig. 2. Skin biopsy from a Herlitz baby (top) showing 
hypoplasia of hemidesmosomes (open arrows) and Jack 
of sub-basal dense plates in dermo-epidermal junction 
without any signs of blister formation as compared with 
normal junction area (bottom) with well-developed hemi-

sive gene (3). This hypoplasia includes a numerical 

reduction of hemidesmosomes and complete ab

sence of the sub-basal dense plates below the basal 
celJ plasma membrane in the space of the lamina 

rara. Such hypoplastic hemidesmosomes represent 

points of minor resistance and explain the site of 

separation within the junction area, i.e., in the 

space of the lamina rara. 

Hemidesmosomes appear at the dermo-epidermal 

junction at about the 12th week of gestation (9, 
10). From that time of fetal development, the Her
litz syndrome-as well as the other genetic types 

of junctional epidermolyses with hypoplasia of 

hemidesmosomes (6)-should be demonstrable on 
the basis of their hypoplasia of the hemidesmo

somes. However, since hemidesmosomes increase 
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desmosomes and sub-basal dense plates (small arrows) 
in a skin biopsy obiained at fetoscopy in case 2. E = 
epidermis. BL= basal lamina. D = dermal connective 
tissue. 

in both quantity and size during the subsequent 

weeks of fetal development (1, 9), prenatal dia

gnosis becomes more reliable with progressing pre

gnancy. Therefore, it would appear most advisable 

to do prenatal evaluation of a fetus at risk for Her

Litz syndrome or related skin disorders between the 
19th and 21st week of gestation. Even then suffi

cient time remains for legal termination in case of 

an affected fetus since, in our experience, the time 

needed for the preparation procedure and ultra
structural analysis is about 7 days after receipt 
of the biopsies. 

The "blind" biopsy procedure is the conventional 

method for obtaining fetal skin specimens in utero 

(I, 2, 4, 5, 7, 8, 11). This method involves a risk 

of erroneously collecting fetal membranes (amnion, 



chorion) or placental and uterine wall fragments 

instead of skin (see table). This can occur if the 

tip of the cannula inadvertently slips off the fetus 

and onto the fetal membranes lining the uterine 
wall or lining the placcnta, from which the biopsy 
specimen is then removed. This happened especial
ly in case 2. The damage to the amniotic sac caused 

by such unsuccessful biopsy attempts was probably 

responsible for the intermittent leakage of amniotic 

fluid that occurred in this woman from the 26th 

week of gestation and for her premature delivery 

in the 33rd week. Using the "blind" technique in 

a case for prenatal diagnosis, Elias et al. (5) ob

tained only one single biopsy specimen and even 

that turned out to be a piece of the amniotic mem
brane; 4 weeks later, they repeated the fetoscopy 
with success. Thus, there is an urgent need for 
a set of instruments that makes it possible to per
form the biopsy under direct vision. 
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