Editorials

Spongiosis

The process of spongiosis has been well de-
scribed in the dermatology literature:

A pronounced degree of intercellular edema is called
spongiosis because it makes an epidermal section re-
semble a sponge.'

Spongiosis: a process in which intercellular edema be-
tween the squamous cells of the epidermis causes an
increase in the width of the spaces between them.?

Spongiosis (intercellular edema): edema between the
spinous cells resulting in widening of the intercellular
spaces and a spongy appearance.?®

Spongiosis indicates epidermal edema and shows itself
by separation of the Malphighian cells with stretching
and eventually rupture of the intercellular prickles.*

Alan,® Graham,® and many others have pro-
vided very similar descriptive definitions.

Spongiosis, as a phenomenon, has been well
described, but what it means and how it develops
is not even considered in most accounts. Calling
spongiosis ‘‘intercellular edema’’ may be mislead-
ing since edema, referring to an increase in extra-
cellular and extravascular fluid, often implies a
vascular etiology, i.e., it is caused by lymphatic
obstruction, increased vascular permeability, in-
creased capillary blood pressure, decreased plasma
proteins, or altered tissue factors (decreased hy-

drostatic pressure and increased colloid osmotic '
pressure of the interstitial fluid with respect to the
intravascular fluid). Certainly spongiosis is not

due to a primary vascular abnormality since there
are neither blood nor lymphatic vessels in the epi-
dermis.

From where then does the fluid in the intercellu-
lar space arise? There are two reasonable possibil-
ities: (1) from the epidermal cells or (2) from the
dermal fluids which arise, in turn, from the ves-
sels. That the epidermal cells alone cannot account
for all the fluid is obvious in that an extremely
spongiotic epidermis (e.g., a blister of contact
dermatitis) often assumes a greater volume than
the initial epidermis.
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If we accept that most of the fluid comes from
the dermis, then why does that fluid accumulate in
the epidermis. Again, there are two reasonable
hypotheses: (1) the fluid is pushed there by dermal
hydrostatic pressure, or (2) the fluid is pulled there
by epidermal osmotic pressure. In both cases a
permissive basement membrane is assumed. The
first possibility is clearly not operative; for under
conditions in which there is massive dermal edema
(increased dermal hydrostatic pressure), such as in
urticaria or erythema multiforme, bullous forma-
tions often result in the upper dermis before any
spongiosis is appreciable in the epidermis.

The most reasonable mechanism of epidermal
spongiotic fluid accumulation is the development
of an osmotic gradient with the gradient vector
pointing toward the keratin layer. This gradient
could be established either by reducing the os-
motic pressure of the dermis or by increasing the
osmotic pressure of the interkeratinocyte space.
While the former may play a role in some situ-
ations, it is easier to visualize the epidermal cell as
the agent influencing this process. The kera-
tinocyte may respond to injury actively, for
example, by altering its membrane cation pump,
favoring an outflow of ions. A review of the cell
physiology literature yields some experimental
data from frog skin studies, suggesting that
stratum spinosum cells may pump sodium ions
into the epithelial interspaces,” and enough so-
dium salt may be transported into the interspaces
to keep them expanded.® In one report when so-
dium transport was stimulated by oxytocin, the
intercellular spaces widened, and when sodium
transport was inhibited by ouabain or dinitrophe-
nol, the intercellular spaces closed.®!® A passive
mechanism can also be imagined. Permeability of
the keratinocyte plasma membrane could increase
(e.g., from cell death), with leakage of cytoplas-
mic protein and the establishment of a Gibbs-
Donnan equilibrium. This in turn would pull fluids
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to the interkeratinocyte area. Such are possible
mechanisms. These particular hypotheses are ap-
pealing because they are experimentally testable
using dynamic technics of biochemistry and bio-
physics. It goes without saying that careful ultra-
structural studies are also needed to establish the
morphologic correlates.

The causes of spongiosis are probably manifold
and sundry. In some cases the injury could be

_ toxic, in others physical, e.g., heat, trauma, or

radiation, and in others immunologic, being exe-
cuted by effector lymphocytic cells, e.g., via lym-

phokines. Nevertheless, despite the varied causes, /

the ultimate mechanism of spongiosis must be
common to them all; namely, the pathogenetic
formation of an osmotic gradient toward the
epidermis.

Establishing the mechanism of spongiosis, a
common epidermal manifestation of injury, is im-
portant to our understanding of the development of
dermatitic diseases. Understanding that mecha-
nism may suggest effective therapeutic means of
controlling that process.
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