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Quantitative Growth of Skin and Subcutaneous Tissue in Rela- 
tion to Human Surface Area. 

HARRY A. WILMER. (Introduced by Richard E. Scaninion.) 
Fwni thc  Department of Anatomy and thc Graducxte School, Univmsit!i of 

M i  n n pso 1 ( I ,  W i n  n en pol is. 

The body is enveloped in skin in immediate contact with the ex- 
ternal environment. But the developmental changes in the mass of 
this covering and of the te!a subcutanea immediately under it have 
received little study. 

Bischoff' presented a carefully prepared study of the weights of 
the skin, fat, and various parts of the body of a premature and 2 
full-term infants, an adolescent child, and 2 adults. Various later 
authors (Bruel, Dursy, Volkmann and Wacherman, quoted from 
Welcker and Rrandt .2 von T,iehig,3 Vierordt ,4 Jack~on.~  and Roe') 

TABLE I. 
B g c  Clianges in  Amount of Skin and Tela Subcutanea from 5 Fetal  3lonths t o  

Maturity. - 
5 lunar Maturity 
months" Newborn" / \ 

Age Sex M + F  M + F  M F M + F  

xo. 
Mean age (yrs) 
Mean stature (em) 
Mcnn wt (kg) 
Calculated surf ace area (cmt-') 
Mean skin wt (g) 
Mean tela subcutanea wt ( g )  
Calculated skin w t  per ern2 

body surface (g) 
Calculated tela subcutanea wt 

per ern2 body surface (g) 
Ratio of skin wt to tela 

subcutanea wtt 

- .- 13 4 15 

23.9 50.5 168.8 159.5 - 
0.281 3.000 57.300 50.147 - 

347.8 2,102.0 16,273 14,953 15,613 
10.7 187.2 3,289.7 3,000.0 3,145.0 

2.0 392.0 6,604.0 11,897.0 9,250.5 

- 37 39 37+ - 

0,031 0.086 0.202 0.200 0.201 

0.006 0.200 0.406 0.79ti 0.601 

5.3: 0.48 0.50 0.25 0.34 

* Age calculated froin length according t o  the formula of Scarrimon and 

tThe ratio of skin to tela subcutanea was computed from the values for these 
Calkins.9 

structures given in 10 of the thirteen cadavers measured. 

1 Bischoff, E., 2. f .  rut. Men., 1863, Rer. 3, 20, 75. 
2 Welcker, H., und Braiidt, *I., .21~c7). f. Anthrop., 1903, 28, 1. 
3 von Liebig, G., Arch. f. Aitut. I ( .  PhysioZ., Jhrg.  1874, 96. 
4 Vierordt, H., Anatomische, plr?ysioEogische nlnd phgsikalisdte Datclr urrd 

5 Jackson, C. M., A m .  J .  Anat., 1909, 9, 119. 
GRoe, H. E., Anat. Rec., 1933, 53, 127. 

TabeUen, 3 Aufl., Jena, Gustav Fischer, 1906, p. 42 et s q .  
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have studied various parts of the body, including quantitative skin 
changes. 

The total weight of the skin and the tela subcutaiiea at 5 lunar 
months, at birth, and in maturity (in males, females, and both sexes) 
has been collated from these data. The niean skin weight and tela 
subcutanea weight per square cent inieter were calculated by the 
surface formulae of Scammon and Klein' and of Boyd,' and the 
body length-body weight formulae of Scammon and Calkins.' These 
data are shown in Table I. They are illustrated in histographic form 
in Figs. 1, 2, and 3. 

Between 5 and 10 lunar nioiiths there is a very striking change. 
The skin increases ahout 17..5 times in ahsolute weight, while the 
tela subcutanea increases alwut 196 tiiiies. But the surface area of 
the body increases to such a degree during this time interval that the 
tela subcutanea increases hut a little less than 35 times in terms of 
grams per square centimeter o f  surface. 

In the adult, when both sexes are considered, it is found that the 
ratio of skin and tela subcutanea per square centimeter of surface is 
almost identical with that at birth. However, the ratio of the tela 
subcutanea in adult females alone is highei- than in the newborn. 
There is coniparatively little change in the proportion of skin to tela 
subcutanea in the 2 sexes. 

The distribution of fat in the fetus and newborn infant (Berg'') 
is remarkably different from that in the adult. With this in mind, we 
might think of the changes in tela subcutanea as largely those of  
distribution, the relative quantity remaining approximately the same. 

7&?ammon, R. E., and Klein, A. D., PRW. Soc. Em. BIOL. AND MED., 1930, 
27, 461. 

8 Boyd, E., The Growth of the ,Surface Area of the Hzinzan Body, Minneapolis, 
riiiversity of Miiiriesota Press, 1935, 1). 103 et seq. 

Q Scammon, R. E., and Calkins, L. A., PRQC. Soc. EAV. BIOL. AND MED., 
1923, W, 353; Pmc. SOC. EXP. €3101,. AND MED., 1924, 21, 549; PRN. SW. 
ESP. BIOL. AND MED., 1924, !Z2> 157. 

10 Berg, W., Z .  f .  Morplaol. 21. Anthrop., 1911, 13, 205. 


