
THE JOURNAL OF INVESTIGATIVE DERMATOLOGY, 67 :305-312, 1976 
Copyright © 1976 by The Williams & Wilkins Co. 

Vol. 67 , No . 3 
Printed in U.S .A. 

THE STRUCTURE OF NORMAL SKIN AND THE MORPHOLOGY OF ATOPIC 
ECZEMA 

MARTIN C. MIHM, JR., M.D., NICHOLAS A. SOTER, M.D., HAROLD F. DVORAK, M.D., AND 
K. FRANK AUSTEN, M.D. 

Departments of Dermatology, Pathology, and Medicine , Harvard Medical School; Dermatology Service and James 
Homer Wright Laboratories of the Department of Pathology, Massachusetts General Hospital; and Divisions of 

Dermatology, Departments of Medicine, Robert B . Brigham and Peter Bent Brigham Hospitals, 
Boston, Massachusetts, U. S. A. 

The understanding of cutaneous diseases re
quires a thorough knowledge of the anatomy of 
normal skin. Morphology traditionally has been 
observed in tissues fixed in different manners, 
embedded in paraffin, cut 6 to 10 ~m in thickness , 
and stained with hematoxylin and eosin. Dvorak 
and co-workers [1] developed a method for the 
examination of cellular detail in tissues from 
experimental animals and this technique was ap 
plied effectively to human biopsy material [2). 
Cells such as mast cells and basophils were easily 
visualized, and the details of cutaneous structures 
including the vasculature were observed [2,3]. The 
purpose of this presentation is to provide a brief 
description of normal cutaneous histology as ob
served in l-~m-thick Epon-embedded sections, 
and to describe the alterations which characterize 
atopic eczema. 

MATERIALS AND METHODS 

Approximately 300 biopsy specimens from the skin of 
the deltoid regions and the forearms of normal male 
volunteers, ranging in age from 19 to 34, were utilized for 
the study of the histology of normal skin. Informed 
consent was obtained from all volunteers . Biopsy speci
mens were procured with a Keyes 4-mm cutaneous 
punch, using field anesthesia with 1 or 2% lidocaine 
without epinephrine . The anesthetic was injected at 4 
sites in the periphery of the area to be biopsied. Fixation 
was carried out for 5 hr at room temperature in a 
Karnovsky's fixative [4] composed of 2% paraformalde
hyde, 2.5 % glutaraldehyde, and 0.025 % CaC1 2 in 0.1 M 
cacodylate buffer at pH 7.4 [2]. Postfixation in osmium 
tetroxide was followed by dehydration and embedding in 
Epon [1]. One-fLm-thick sections, approximately 5 to 8 
mm on edge, were stained with Giemsa's reagent. At least 
two observers evaluated all sections at magnifications up 
to 1000 x . One observer (MM) performed quantitative 
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Abbreviations: 
SCV: superficial capillary-venule 
SVP: superficial venular plexus 

analyses of mast cells in normal skin of healthy volun
teers as well as in clinically uninvolved and lesional skin 
of patients with atopic eczema. 

RESULTS 

The Histology of Skin in Normal Subjects 

The normal skin as depicted schematically (Fig. 
1) consists of the epidermis, papillary and reticular 
dermis, and the subcutaneous fat (Fig. 2a). 

Epidermis. The epidermis is composed of layers 
[5,6] respectively termed horny, granular, squa
mous, and basal. The most superficial of these is 
the horny layer or stratum corneum which , on the 
skin of the forearm, is composed of several lami
nated and loosely attached layers of anucleate 
keratinized cells. The granular layer is composed of 
2 to 3 tightly apposed cell layers that contain 
minute, deeply blue-staining keratohyaline gran
ules. The squamous layer consists of 5 to 7 layers of 
polyhedral cells attached to each other by intercel-
lular bridges that contain desmosomes [6,7]. These 
polyhedral cells have prominent nuclei and one or 
more small nucleoli . The cytoplasm is filled with 
filamentous-like material that surrounds the nu
cleus and usually runs parallel to the cell margins. 
The basal cells that lie along the dermoepidermal 
junction are cuboidal or columnar cells that con
tain blue-grey filamentous-appearing material and 
are attached to each other and to the overlying 
squamous cells by intercellular bridges. The basal 
cells contain aggregates of melanin granules that 
appear green. They may be irregularly dispersed 
throughout the cell or form aggregates above the 
nuclei. These granules may also be present in cells 
of the squamous layer but in reduced numbers. 
Scattered among basal cells are melanocytes, the 
pigment-producing cells, with ample, pale, non
filamentous cytoplasm. They do not connect to 
adjacent cells with intercellular bridges. These 
cells possess large oval to round nuclei, a single 
small nucleolus , and pale, dendritic processes that 
extend between intercellular spaces of keratino
cytes. Melanocytes exhibit a slightly foamy cyto
plasm that rarely contains melanin granules unless 
the cell has been activated to produce increased 
amounts of pigment. 

Other nonfilamentous cells without intercellular 
bridges may be observed singly disposed through-
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FIG. 1. Schematic diagram of the skin of a normal person contrasted with vesicular and lichenified lesions from 
patients with atopic eczema. ART (artery); SM ART/A (small artery/arteriole) ; SAP (superficial arteriolar plexus); 
SCV (superficial capillary-venule); SVP1 and SVP2 (components of superficial venular plexus); V/SM VN 
(venules/small vein); VN (vein); MC (mast cell); L (lymphocyte); MO (monocyte/macrophage): AH (activated 
histiocyte); VES (vesicle). 

out the squamous cell layer. Some of these have 
been shown to be Langerhans cells which possess a 
foamy cytoplasm, dendritic processes, and a highly 
irregular nuclear shape [5]. 

Subepidermal basement zone. The basal cells 
rest upon the subepidermal basement zone [5], 
also called the basement membrane zone, that 
separates the epidermis from the dermis. Often 
small, variably sized cellular processes of the basal 
cells interdigitate with this zone and the papillary 
dermis. The normal basement membrane zone 
appears as a thin, variably dense, light pale-green 
area along the dermoepidermal interface. 

Dermis. The papillary dermis (Fig. 2a) lies 
between the subepidermal basement zone and the 
reticular dermis. It is composed of collagen fibers 
that are randomly dispersed but which do not 
interlace [5,6]. The papillary dermis extends irreg
ularly upward as "pegs" or papillae, which inter
digitate with the rete ridges, the irregular columns 
of epithelium that project downward. These epi
thelial ridges vary in width and depth in different 

areas of the body. Collagen similar to that found in 
the papillary dermis surrounds appendages and 
blood vessels. 

The reticular dermis is composed of variably 
sized bundles of collagen fibers that interlace 
irregularly, especially in the lower one-third of the 
reticular dermis where many fibers run parallel to 
the long axis of the skin [5]. Variable numbers of 
fibroblasts are scattered among these bundles. The 
collagen fibers of the reticular dermis appear 
closely apposed in l-,um-thick sections and do not 
exhibit the artifactual separation characteristic of 
the paraffin-embedded tissue [5]. Elastic fibers are 
irregularly distributed throughout the reticular 
dermis, but are most prevalent in the lower reticu
lar dermis [5]; they stain deep blue and have a 
wavy, sometimes fragmented appearance [5,8]. 

Subcutaneous fat. Beneath the dermis and ap
posing it along an irregular interface is the subcu
taneous fat. This is arrayed in lobules delimited by 
collagenous septa whose fibers arise from the lower 
reticular dermis. 
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FIG. 2. a: Normal skin with finely fibrillar papillary dermis (PD) and reticular dermis (RD) with its large bundles of 
collagen. Elastic tissue (ET) stains as dark wavy fibers . Note portion of SVP (Giemsa, x 200) . b. Vesicular lesion 
demonstrating psoriasiform epidermal hyperplasia, intercellular edema (ED) and compaction of the sev (Giemsa , x 
500) . 

Microvasculature of the skin. The microvascula
ture of the human skin [9-13] (Fig. 1) originates in 
the medium-sized arteries that enter the subcuta
neous fat and branch in the lower reticular dermis 
to form a deep arterial plexus, disposed horizon
tally to the long axis of the epidermis. From this 
plexus vertical branches (ART) of diminishing 
caliber arise and form arcades of small arteries and 
arterioles (SM ART I A) that extend to the superfi 
cial reticular dermis where they, in turn , branch 
into the horizontally oriented, superficial arteriolar 
plexus (SAP). Smaller afferent vessels arise from 
this plexus and extend vertically into the dermal 
papillae where they form hairpin loops which then 
descend to the lower papillary and upper reticular 
dermis. The afferent and efferent vessels of this 
anatomically and functionally distinct system, the 
superficial capillary venules (SCV) [13], are indis
tinguishable at 1000x magnification in 1-.um-thick 
sections taken parallel to the skin surface . The 
efferent limb of the SCV drains into the horizon
tally disposed superficial venular plexus (SVP) 
(Fig. 2a). This plexus is composed of several 
venular components including interconnecting ver
tical shunts, which lie above and below the SAP 
and have been designated SVP l and SVP 2 (Fig. 1) 
[13] . From the SVP 2 , larger vertically oriented 
venules and small veins (V ISM VN) drain in a 
fashion paralleling the arterial system with medi
um-sized veins (VN) exiting from the lower dermis 
into the fat. Cutaneous appendages are enveloped 
by a plexus of venules which correspond to the 
SVP l and drain into small veins . 

Cutaneous venules are surrounded by occasional 
lymphocytes (L) , some monocyte-macrophages 
(MO), and a regular complement of mast cells 
(MC ). The latter cells are irregularly arranged 
about venules, may appear as polyhedral or rectan
gular forms or even as elongate fusiform cells, and 
may manifest dendrite-like cytoplasmic processes 
extending considerable distances from the cell 
body. The cytoplasm of mast cells is variably 
crowded with prominent metachromatically stain
ing (purple) granules that measure approximately 
0.5 .um in diameter; the nucleus is oval with 
distinct chromatin margination and 1 or 2 small 
nucleoli. 

Small lymph capillaries are present at the junc
tion of the p.:lpillary and reticular layers of the 
dermis. These small vessels are lined by endo
thelial cells and are surrounded by a rim of elastic 
fibers. The lymph capillaries drain into variably 
sized lymphatics that may be observed throughout 
the dermis and enter in the subcutaneous septa 
[5 ]. 

Cutaneous sensory nerves . The sensory nerves 
are composed of one or more fibers , each of which 
consists of a strongly osmophilic myelin sheath 
surrounding a lightly staining central axon . Indi
vidual nerve fibers are separated and collectively 
enveloped by a collagenous perineurium. In the 
deep dermis large nerve trunks are visible, usually 
adjacent to blood vessels. 

Cutaneous appendages. The hair follicle has 
been traditionally divided into five portions in
cluding the dermal hair papilla, the hair matrix, 
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the hair, and the inner and outer or external root 
sheath. The external root sheath extends from the 
epidermis to the hair bulb located variably in the 
deep dermis or subcutaneous fat [5]. From the skin 
surface down to the entrance of the sebaceous 
gland, located in the reticular dermis, the hair 
follicle undergoes keratinization similar to that of 
the surface epidermis. The sebaceous glands open 
into the follicle and have at their perimeter kerati
nocytes similar to those of the basal layer. In the 
center of the sebaceous gland lobule are lipid-laden 
cells whose vacuoles stain pale green. 

The eccrine sweat glands begin in a coiled 
secretory portion in the subcutaneous fat and lower 
dermis and continue upward as a duct 2 cell layers 
thick which enters the epidermis at the bottom of a 
rete ridge. The intraepidermal duct is a specialized 
structure lined by a layer of luminal cells and a few 
layers of outer cells that exhibit keratohyaline 
granules. The lumen is surrounded by a thin 
cuticle that stains pale blue. 

The Histology of Atopic Eczema 

Atopic eczema [14-17], an inflammatory skin 
disorder with an immunologic background [18,19], 
occurs in patients with a personal and/or family 
history of atopy consisting of asthma, allergic 
rhinitis, or urticaria. Some patients have typical 
skin lesions without an atopic history. The disorder 
may begin in infancy, childhood, or adulthood. 
The acute lesions exhibit erythema, edema, and 
vesiculation that may lead to oozing. The chronic 
lesions are present as lichenified plaques with 
prominent skin markings. In adults the lesions are 
typically localized to the flexural areas, especially 
the antecubital and popliteal fossae, and may be 
either acute or chronic. Pruritus is the major 
symptom. 

Biopsy specimens from the antecubital fossae 
were obtained from 9 patients with atopic eczema 
whose ages ranged from 23 to 35 years. There were 
no associated diseases known to affect blood ves
sels, such as diabetes mellitus or hypertension . 
Four specimens were obtained from acute vesicular 
lesions, 5 from lichenified plaques, and 8 from 
apparently normal skin, 2 to 8 em from the lesional 
sites. Scoring of l-~m-thick sections was based on 
a semiquantitative description of variables on a 
scale of 0 to 4+ (Table). As previously described 
[3], a score of ± signifies trace pathology, 1+ to 2+ 
an intermediate or moderate reaction, and 3+ to 
4+ a marked change. The number of mast cells 
was determined quantitatively [2] in each of these 
specimens and on normal forearm skin from 7 
healthy volunteers. 

Acute vesicular lesions. Epidermal psoriasiform 
hyperplasia (::3+) was present in lesional sites of 
each of the 4 patients with acute lesions; intercel
lular edema (::2+) with vesiculation was present 
in 2 patients. An epidermal infiltrate (::1+) con
sisting predominately of lymphocytes and occa
sional monocyte/macrophages was regularly ob
served. Compaction ('" 1 +) of erythrocytes in the 
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SCV was noted without extravasation (Fig 2b). A 
marked perivenular infiltrate (::2+) and slight 
intervascular infiltrate (±) about the SVP 1 and 
SVP 2 was observed in each instance and was 
comprised of lymphocytes (1+/2+), lymphoblasts 
(1 + /2 +), and monocyte/macrophages (1 + ) 
(Fig. 3). Only occasional neutrophils, eosinophils, 
and basophils were noted; plasma cells were ab
sent. Activated histiocytes (2+) were distributed 
throughout both the superficial and deep layers of 
the dermis and often contained melanin. Mast 
cells were not significantly increased in acute 
vesicular areas (5.8 ± 0.8/100 ~m) when compared 
with clinically uninvolved skin (6.8 ± 1.1/100 ~m) 
or skin from a control population (4.7 ± 0.5/100 
~m). Changes of the SVP (Fig. 3) included endo
thelial cell hypertrophy, a rare endothelial cell 
mitosis, and large activated nuclei containing 
clumped prominent chromatin and prominent nu
cleoli; there was no evidence of endothelial cell 
necrosis. Vascular basement membrane alterations 
included apparent edema, possible reduplication 
recognized as multilayered concentric lines, and in 
some instances a homogeneously thickened base
ment membrane. Pericyte hypertrophy was fre
quently noted. Arterioles were normal. 

Lichenified plaque. Hyperkeratosis (::2+), pso
riasiform hyperplasia (~2+), and dyskeratosis 
('" 1 +) of the epidermis were noted in the 5 biopsy 
specimens. In 3 specimens there were varying 
degrees of intercellular edema (::2+) and slight 
infiltration by lymphocytes was observed in 4 
specimens. Dermal edema was minimal, although 
compaction of the SVC varied from 0 to 3+/4+ 
without red blood cell extravasation. A moderate 
cellular infiltrate (~1 + ) containing predominately 
monocyte/macrophages as well as lymphocytes 
was present in both perivenular and intervascular 
locations (Fig. 4a). The number of mast cells was 
significantly increased (p < 0.01) in lichenified 
skin (8.8 ± 0.9/100 ~m) when compared to clini
cally uninvolved skin (4.3 ± 0.4/100 ~m) or to skin 

FIG. 3. Dermis in an acute vesicular lesion with lym
phocytes (L) about SVP that exhibits enlarged endo
thelial cells, slight basement membrane thickening and 
pericyte hypertrophy. Note mast cell (Me) (Giemsa, x 
410). 
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FIG. 4 . a: Dermis in lichenified lesion showing monocyte/macrophage (MO) adjacent to venule with marked 
basement membrane thickening. Note activated histiocyte (AR), numerous mast cells (MC), and demyelinated 
cutaneous sensory nerve (N) (Giemsa, x 660). b: Normal cutaneous sensory nerve (N) and arteriole (8M ART/A) are 
adjacent to affected venule (V) (Giemsa, x 460). 

from a control population (4.7 ± 0.5/100 .urn). 
Numerous activated histiocytes (2+ /3+) were ob
served. Venular changes (3+/4+) noted about the 
SVP and deeper venules included endothelial cell 
hypertrophy with activation of nuclei with promi
nent nucleoli; variable, often marked degrees of 
basement membrane thickening; and focal peri
cyte hypertrophy (Fig. 5). In severe lesions the 
SCV exhibited similar but less marked changes. 
Dilated lymphatics were observed in the reticular 
dermis of 2 specimens. Arterioles appeared unal
tered except in biopsy specimens from patient SD 
in which slight endothelial cell and pericyte hyper
trophy were noted. 

Cutaneous nerves at all levels of the dermis 
exhibited alterations including evidence of demye
lination and apparent fibrosis (Fig. 4b). Occasion
ally, small irregular discrete, green-staining vacuo
lated areas appeared within nerve fibers, and 
suggested lipid accumulation. 

Clinically normal skin. In 7 biopsy specimens, 
6 taken 2 em from the lesional site and 1 (BH) 8 em 
from the lesion, varying but distinct histologic 
changes were observed. Notable were traces of hy
perkeratosis and epidermal hyperplasia, intercellu
lar edema (±/1+), and a slight dermal cellular infil
trate consisting primarily of lymphocytes. All bi
opsy specimens exhibited significant alterations in 
most venules varying from 1 + to 4+. These 
changes included: endothelial cell enlargement 
with focal luminal obliteration and prominent nu
clei with, at times, multiple nucleoli; basement 
membrane changes varying from slight to marked 
thickening or multiple laminar reduplication; and 
prominent pericytes with activated nuclei about al
most all affected venules. Dilated lymphatics were 
observed in two specimens. In 4 specimens variable 
intercellular edema of the hair follicle (2+/3+) was 
observed. Sweat glands in all specimens appeared 

FIG. 6. Dermis of a lichenified lesion with severely 
altered venules (V). Note enlarged endothelial cells with 
prominent nuclei, variable basement membrane thicken
ing, suggestion of reduplication of basement membrane, 
and pericyte hypertrophy. Infiltrate contains prominent 
mast cells (MC) and activated histiocytes (AR) (Giemsa, 
x 410). 

unaltered. In 2 specimens fibrosis and focal demye
lination of cutaneous sensory nerves were noted. 

DISCUSSION 

Descriptions [5,17,20,21] of atopic eczema have 
been based on studies of paraffin-embedded biopsy 
specimens stained with hematoxylin and eosin or 
toluidine blue or on ultrastructural studies of 
infantile eczema [22,23]. Utilization of 1-.um-thick, 
glutaraldehyde-fixed, Epon-embedded tissue [1,3] 
stained with Giemsa's reagent avoids the sampling 
problem inherent in electron microscopy but per
mits definition of normal skin structure (Fig 2a) 
and of the inflammatory response [2,3], which is 
poorly characterized in routinely processed tissue. 

In atopic eczema the changes of the epidermis 
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and dermis varied with the nature of the clinical 
lesion (Fig. 1). Vesicular areas (Fig 2b) exhibited 
marked intercellular edema with so-called spongi
otic vesicle formation, variable epidermal hyper
plasia usually of a psoriasiform nature, and an 
inflammatory infiltrate of lymphocytes and lym
phoblasts (Fig. 3) disposed mainly about the SVP 1 

and SVP2 • Changes of the SVP 1 and SVP 2 were 
noteworthy (Fig. 3), including endothelial cell 
hypertrophy with apparent activation of nuclei; in 
some instances there was an array of radially 
disposed purple lines that suggested reduplication 
of the basement membrane, and in others sclerosis 
and thickening of the basement membrane zone 
were apparent. Dermal edema appeared minimal 
in the vesicular lesions.' Macrophages containing 
melanin granules were present throughout the 
dermis. 

In lichenified lesions there was irregular epider
mal hyperplasia with minimal intercellular edema 
and marked thickening of the papillary dermis 
with increased numbers of monocyte/macrophages 
and mast cells. The abnormalities of the SCV, 
SVP, and of venules in other portions of the reticu
lar dermis included endothelial cell alterations and 
marked basement membrane zone thickening 
(Figs. 4a,b, 5). 

Biopsy specimens from clinically normal skin 
in all patients exhibited varying abnormalities of 
the SVP and venules qualitatively similar to those 
of the lesional sites. The epidermal hyperplasia, 
intercellular edema, and dermal cellular infiltrates 
were minimal. The histopathologic alterations of 
clinically normal skin may reflect either subclini
cal disease or residual involvement from a previous 
clinical episode. 

The changes in atopic eczema in the l-,um-thick 
sections exhibit both similarities to and differences 
from those observed in allergic contact dermatitis. 
In allergic contact dermatitis the changes in ven
ules are noted only in relation to perivenular 
lymphocyte cuffs, whereas in atopic eczema they 
occurred without and with a surrounding infiltrate . 
Allergic contact dermatitis [2,3] manifests severe 
epidermal involvement, often with striking vesicu
lation and epidermal necrosis, and an infiltrate 
which, in addition to lymphocytes and lympho
blasts, exhibits more numerous basophils and 
eosinophils than are observed in atopic eczema. A 
striking difference between these reactions is the 
prominence of interstitial fibrin deposition in con
tact dermatitis [8] and its absence in atopic 
eczema. Also, the demyelination and fibrotic 
changes of cutaneous nerves found only in licheni
fied lesions have not been observed in contact 
dermatitis. 

Previous descriptions noting edema of the venu
lar endothelial cells in atopic eczema [21,22] have 
been extended by the recognition of endothelial 
cell hypertrophy, basement membrane reduplica
tion and homogeneous thickening, and pericyte 
hypertrophy in acute and lichenified phases of the 
disease. The alterations of venules in the absence 

ATOPIC ECZEMA 311 

of an inflammatory infiltrate in lesional skin may 
reflect local involvement or, alternatively, a wide
spread underlying disorder. 

The increase in absolute numbers of mast cells 
in lichenified plaques to almost twice those (p < 
0.01) in clinically uninvolved skin, acute vesicular 
ar~as, or skin from a control population, is compat
ible with the qualitative histologic observations 
previously made [21]. It is also consistent with 
quantitative determinations of increased levels of 
tissue histamine in chronic lichenified plaques 
[24 J. In acute vesicular areas the mast cells ap
peared variably hypogranulated, whereas most of 
those in lichenified plaques appeared full of gran
ules. 

Cutaneous myelinated nerves from the licheni
fied lesional sites exhibited apparent demyelina
tion and sclerosis (Fig. 4b). These nerve changes 
were not associated with cellular infiltrates. In 
view of the venular changes , the possibility of an 
ischemic mechanism must be considered. Prolifer
ation of cutaneous nerves in response to hyperplas
tic and neoplastic epidermal alterations has been 
described [25] as well as patchy degeneration of 
nerve fibers in lichen simplex chronicus [26]. The 
derangement of neural structures may be related to 
the symptoms, especially since mast cells contain 
mediators capable of eliciting pruritus. 

The authors wish to thank Eleanor Manseau for her 
expert technical assistance. 
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DISCUSSION 

Austen: What are your speculations as to the patho
genetic mechanism(s) 'of atopic dermatitis in the light of 
the natural history of lesions? 

Mihm: I have no definite clue as to pathogenesis based 
on this study. Many of the findings sur.h as the vascular 
abnormalities and mast cell changes, although they may 
be secondary to the basic etiologic factors, warrant ex
planation. The alterations of cutaneous sensory nerves 
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are intriguing, especially in the light of the primary symp
tom, itching, and they may be related to pathogenesis. 

Claman: One of the ·hallmarks of atopic disease in the 
nose and lungs is an infiltration of eosinophils. Would 
you discuss why you didn't see many eosinophils in the 
acute or chronic lesions? Were your patients in fact 
atopic? 

Mihm: We biopsied randomly chosen acute and 
chronic lesions from patients with atopic eczema. Eosino
phils may participate in the development of these le
sions, but only serially performed biopsies of lesions from 
their onset to their fully developed stage will resolve this 
question. 

Lazarus: Please define endothelial cell activation. 
Mihm: Endothelial cell activation involves an increase 

in endothelial cell mass and enlargement of nuclei with 
slightly irregular chromatin distribution about the nu
clear membrane. We have observed these changes in sev
eral inflammatory disorders, including allergic contact 
dermatitis, reactions to intradermally injected protein 
antigens, and cutaneous necrotizing angiitis . 

Provost: A great deal of emphasis has been placed on 
the possible role of elevated serum IgE levels in the patho
genesis of atopic dermatitis. It should be noted that as 
many as 20% of atopic dermatitis patients have normal 
or low serum IgE levels. Recently Johansson has pre
sented evidence that atopic dermatitis patients without 
physical or historical evidence of asthma or allergic rhini
tis have low or normal serum IgE levels. They further 
stated that serum IgE levels correlated with the presence 
of asthma and allergic rhinitis. 




