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A Study on Expansibility and Morphological Changes of Human
Epidermis Induced by Negative Pressure

Min-Jae Lee - Hyung-Chul Kang
Department of Dermatology, College of Medicine, Ewha Womans University

Recently, autologous epidermal graft using suction-blister has been used in the treatment of
depigmented diseases. The suction-blister is produced by separation of epidermis from dermis
by negative pressure, and the separated epidermis is a good source for studying the properties
of the epidermis itself.

In this study, we measured the pre-expanded control diameter and post-expanded diameter
induced by negative pressure in the anterior chest and abdomen of patients and calculated the
expansibility of epidermis from the measurements, and studied the morphological changes of
the expanded epidermis using scanning electron microscope and transmission electron
microscope.

As a result, the diameter of epidermis was elongated 46.4%, from a mean of 7.6mm to 11.
Omm and the calculated area was expanded 115.0%, from a mean of 45.0mm’ to 95.9mm’ by
suction. Both were statistically significant (p<{0.05). And morphologically, the thickness of
cpidermis was markedly decreased and the basal keratinocytes, their nuclei and intercellular
bridges were elongated parallel to the skin surface, and paranuclear vacuolization was observed
in keratinocytes and melanocytes.

In conclusion, above results are helpful in understanding the physical property and structure
of epidermis and can be used for estimating the exact size of the donor skin needed for

epidermal graft.
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Table 1. Expansibility of epidermis induced by suction

device
Case Diameter{mm)

No  Age/Sex Expanded Control % Increase
1 23/F 10.3 7.0 47.1
2 19/M 9.5 7.0 357
3 15/F 11.2 7.5 49.3
4 15/F 11.1 7.5 48.0
5 15/F 11.1 7.5 48.0
6 15/F 11.3 7.5 50.7
7 24/M 10.9 70 55.7
8 21/F 11.0 8.5 294
9 21/F 11.0 85 29.4

10 33M 10.2 7.0 45.7

11 33M 104 7.0 48.6

12 27/F 12.1 7.5 61.3

13 16/F 11.0 7.5 46.7

14 16/F 1.0 7.5 46.7

15 26/F 12.0 7.5 60.0

16 22/F 11.0 8.5 29.4

17 15/F 120 8.0 50.0

18 15/F 115 7.5 53.3

Mean 11.0* 7.6 46.4

*: p <005
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Fig. 1. Scanning electron microscopic flndlng of basal surface of ep|dermal sheets obtained by suction : the in-
tercellular bridges(arrow) between basal keratinocytes are stretched. The black bar represents 12um(X 3000).
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Fig. 2. Scanning electron microscopic findings of vertical view of epidermal sheets obtained by suction(A) compared
with normal epidermis(B) : the epidermis of suction-induced blister(A) is much thinner than normal epidermis
(B), and the horizontally stretched intercellular bridges(arrow) are observed(A). The black bars in each figure
represent 25pum(A, X2200 ; B, X400).
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Fig. 3. Transmission electron microscopic findings of epidermis obtained by suction : the basal cells and nuclei are
elongated parallel to the skin surface and paranuclear vacuolization(arrows) is observed in keratinocyte(A) and
melanocyte(B). The black bars in each figure represent 5um{A, X4000 ; B, X3500).
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