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THE GRANULAR LAYER THICKNE IN ATOPY AND 
ICHTHYO I VULGAR! * 

LARRY ERICKSON, MAJOR, MC, U AF A rn QUINTER KAHN, M.D. 

ABSTRACT 

Our data confirm the finding that the granular cell layer i markedly decrea ed in 
thickness in ichthyosis vulgaris. The granular layer cannot be u ed a an index of dr 
kin in the atopic state because no significant difference in O'ranular cell layer thicknes 

were present in skin specimens from atopic patient with normal kin or dry kin. 

The deficient granular layer in ichthyosis 
YUlO'aris a confirmed by Frost and Van Scott 
( 1) ha provided fresh insight into the 
mechanism of the formation of dry skin. Thi 
study was designed to determine whether the 
()'ranular layer also is diminished in another 
dry skin state. The extent of the granular 
la~'er thicknes of patients with atopy, with 
either dry or normal skin was evaluated by 
means of hematoxylin and eo in tained speci
men of skin. 

METHOD AND MATERIALS 

Fifty-six boys and girls, age 3- 15, from the Out
pati nt Pediatric Allergy Clinic of the University 
of Colorado Medical Center and from the Chil
dren' Asthma R esearch Institute and Hospital 
(CARIB). DenYer, Colorado. participated in the 
::;tudv. Thirty-five of the children were being fol
lowe.d becau .e of atopic re piratory di ease (asthma 
and haY fever). Of the e. 14 al o had atopic derma
titi . . The patient were cla ified as in T able I. 
T'n'nty-one children ,,·i th normal skin and no 
knmm disease sen ·ed as cont rol . A specim n for 
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biopsy wa taken from the kin of the left upper, 
ou ter quadrant of the buttock. 

Granular layers of H and E ctions were grad d 
to the nearest 0.5 uni t b~r th following scale: 
1.0 -granular layer virtually ab ent 
2.0 -granular layer l than one cell thick 
3.0 -granular layer more than 1. but les than 2 

cell layers thick 
4.0 -granular layer mor than 2 c 11 layers thick 

Evaluation of the dr~·ne of the kin of the 
buttocks wa accomplish d by subjective grading 1 
through 4. where 1 wa maximally dry and 4 was 
normal kin . 

RESULT 

The difference in the number of granular 
cell layer are found to be highly ignificant 
(P < 0.005), among all cla sifications (Table I) . 
The difference among ob ervers A, B, and C, 
t houO'h formally ignificant, are unimportant 
for evaluation, ince a relatively con i tent 
bias, seen as low readinO'~ by observer A, i 
noted without tatistical evidence of interac
tion. The remarkable clo ene of ranking in 
atopy, whether the kin be dry or normal 
(3 .25 ver u 3.21) is ven· t ronO' evidence t hat 
the th ickne. of the granular layer is not re
la t d to the dryne . of the kin in the atopic 
stat . An attempt to further eparate atopic 
dermatiti into dry and normal categories re
Yen l a t ndency toward a diminished gran
ular layer in the dry group, but this tendency 
i not found to be statistically ignificant, (P > 
0.1 ) . 

Since approximately one-half of t he patients 
with atopy (with or without atopic dermatitis) 
were taking predni one, an attempt wa made 
to a certain the ffect of thi · t reatment on the 
thickness of the O'ranular layer. The mean 
t hickne of the granular layer was deter
mined, both in patient taking prednisone and 
tho e who had not taken it for more than a 
month prior to the study. No effect of this 
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TABLE I 
Granular layer analysis 

An analy is of the number of granular cell 
layers of the skin of 56 patients by three observers 
(A, B, C). Their average value for each condition 
isinthelastc 1umn. 

Observer 

Classification No. of Average patients 
A B c 

-- -- -
Normal skin 21 3.45 3.G9 3.83 3.66 
Atopic dermatitis 14 2.88 3.12 3.04 3.01 
Atopy (dry skin) 7 2.88 3.38 3.50 3 .25 
Atopy (normal kin) 7 3.21 3.21 3.21 3.21 
Ichthyosis vulgaris 7 1.43 1.14 1.43 1.33 

Total 5G 

drug on the number of granular cell layers was 
shown. In atopic dermatitis, results were op
posite to those in atopy without dermatitis, 
i.e., patients with atopic dermatitis who were 
taking prednisone had thicker granular layers 
than those not taking the drug, while those 
with other atopic disease who were taking 
prednisone had thinner granular layers than 
patients who were not taking the drug. In 
neither ca e wa~ the difference considered ig
nificant. 

DI CUS ION 

In thi tudy an attempt is made to ascer
tain if the relationship between the diminished 
number of O'r::mular cell layers and dryness of 
the kin a noted by Frost and Van cott in 
ichthyo is vulo-aris, is also found in another 
condition in \Yhich the slcin is dry. Atopic pa
tients having dry skin or normal skin are 
compared and found to have imilar numbers 

of granular cells. Normal skin has more lay
ers of granular cells than skin of atopic pa
tients (normal or dry), and w bile this dif
ference is statistically significant, it is not large 
enough to use as reliable guide when ascertain
ing individual claims about atopic skin. As a 
group it appears that atopies have a thinner 
granular layer than do normal people. 

An association between atopic dermatitis 
and ichthyosis was first pointed out by Besnier 
and Brocq, 75 years ago (2). This association 
has also been noted more recently by Wells, 
et al. (3). Two of our subjects (one with atopic 
dermatitis and asthma and one with only 
asthma) also had ichthyosis vulgaris. The his
tologic sections of buttock skin of both of these 
children revealed virtual absence of the gran
ular layer, similar to that seen in our other five 
patients with ichtbyo is vulgaris who were not 
atopies. 

Our data confirm the finding that the gran
ular cell layer is of markedly decreased thick
ness in ichthyosis vulgaris . The granular layer 
cannot be used as an index of dry skin in the 
atopic state, becau e no significant differences 
in granular cell layer thickness were present in 
skin specimens from atopic patients with nor
mnl kin or dry skin. 
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