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INTRODUCTION 

 
Skin is one of the visible and largest organs of the 

body and ensheaths all other organ.[1] It protects 

against various external   physical,   chemical,   and  

 

 

 

 

 

 

               

biological assailants, as well as prevents excess 

water loss  from      body.[2] Variations     in      skin 

reaction depends upon its epidermal  and dermal 

thickness, and distribution of epidermal 

appendages.[3] Accurate values of thickness of 

epidermis of skin and its variation with body site, 

age and sex are important in the fields of medical 

and biological research.  

A wide variety of agents encountered in the 

workplace may cause injury, irritation, 

sensitization, infection or discoloration in the skin 

of the exposed worker. Some agents even can 

induce cancerous changes in the skin.[4] Variations 
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Background: Knowledge of basic elements provides opportunity to make clear vision of structure of any 
organ. It is well known that accurate values of thickness of epidermis of skin and its variation with body site, 
age and sex are important in the fields of medical and biological research. The variations in skin reaction to 
certain stimuli could be due to biological factors such as the epidermal thickness, dermal thickness, 
distribution of epidermal appendages etc. Methods: Skin was procured from palm of six freshly embalmed 
human cadavers. Out of these three were males and three were females. Age of the male and female 
cadavers ranged between 60 to 70years (mean age 67years). Skin samples measuring 1cm (L) X 0.5cm (B) 
were taken from center of palm. Tissue was preserved in 10% formaldehyde for 48 hours. Fixed tissue 
specimens were dehydrated through increasing concentrations (30%, 50%, 70%, 90% and absolute) of 
ethanol. After clearing the tissue in xylene, embedding was done in paraffin wax. 5 µm thick sections were 
cut using rotary microtome. Whole thickness of tissue was sectioned. Haematoxylin[Harris’s] and Eosin 
stained section was observed for 3 different fields thus for each cadaver 27 observations were obtained. 
Results: In females thickness of epidermis(Edp) of were observed 404.43±23.41µm,thickness of stratum 
corneum (330±32.83µm),layers of stratum spinosum, stratum granulosum were 4 and 3 respectively, 
number of rete pegs (7.52±0.94), depth of rete pegs (195.78±18.05µm), thickness of papillary dermis and 
reticular dermis were(135.92±13.230µm) and (386.10±8.24µm) respectively. Whereas In males thickness of 
epidermis(Edp) of were observed (296.63±107.03µm),thickness of stratum corneum were 
(112.20±63.92µm),layers of stratum spinosum and stratum granulosum were 2, number of rete pegs 
16.15±3.71, depth of rete pegs (104.56±15.28µm), thicknesss of papillary dermis and reticular dermis 
were(142.63±40.84µm) and (483.27±116.43µm) respectively. Conclusion: Despite of the fact that subjects 
from both sexes belonged to the same age group, clear and statistically significant histological differences 
were observed in the skin of palm. Females showed thicker epidermis as well as stratum corneum but 
thinner dermis in comparison to males. Males had more number of rete pegs but these are shallower than 
females. 
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in thickness of skin can affect absorption of 

ionizing radiations. This is particularly important in 

nuclear power industry where dose to basal layer of 

skin (deepest epidermal layer) can set limit on time, 

during which operators are allowed to perform 

work. Diffusion of a radioactively labeled 

compound occurs through epidermis and dermis 

into blood vascular system of living subjects. 

Hence, it is essential to have values of epidermal 

thickness so that measurements can be interpreted 

in terms of dose to basal layer. Protective measures 

against exposure of radioactive components are 

dependent on skin thickness of various exposed 

parts. In absence of quantitative data, some parts 

which are thick may unnecessarily protected or 

vice versa.[3] 

Several studies have been performed regarding 

various parameters of normal skin, both from 

cadaveric skin and from living healthy 

volunteers.[3,5-7] Data is also available stating the 

histological changes in skin with advancing age but 

a clear lacuna is seen in the documentation of 

differences in the histological features of skin of 

palm  of human male and female.[8-10] Therefore, 

the present study was carried out to formulate a 

basic background of differences which can set a 

standard to compare pathological and chronological 

changes. 

 

MATERIALS AND METHODS 

 
After obtaining the ethical clearance from 

Institutional Ethics Committee, skin was procured 

from palm of six freshly embalmed human 

cadavers. Out of these three were males and three 

were females. Age of the male and female cadavers 

ranged between 60 to 70years (mean age 67years). 

Skin samples measuring 1cm (L) X 0.5cm (B) were 

taken from center of palm.Tissue was preserved in 

10% formaldehyde for 48 hours.  

Fixed tissue specimens were dehydrated through 

increasing concentrations (30%, 50%, 70%, 90% 

and absolute) of ethanol. After clearing the tissue in 

xylene, embedding was done in paraffin wax. 5 µm 

thick sections were cut using rotary microtome. 

Whole thickness of tissue was sectioned. Three 

regions, each containing 3 sections were chosen at 

the interval of 20 sections. Thus, for each site of 

each cadaver 3 slides were prepared. Hence, 3 

slides were containing total 9 sections of each 

tissues from each cadaver. Slides were stained by 

Haematoxylin [Harris’s] and Eosin stain.Each 

stained section was observed for 3 different fields 

thus for each cadaver 27 observations were 

obtained.  

Following 8 quantitative parameters were observed 

for each slide ; 

1. Thickness of epidermis at dermal papilla (Edp) 

2. Thickness of stratum corneum (Tsc) 

3. Number of layers of stratum spinosum at dermal 

papilla (ss) 

4. Number of layers of stratum granulosum at dermal 

papilla (sg) 

5. Depth of rete pegs (Drp) 

6. Number of rete pegs (rp) 

7. Thickness of papillary dermis (Tpd) 

8. Thickness of reticular dermis (Trd) 

The thickness of above mentioned parameters were 

measured with the help of ERMA’s micrometer. 

Value of each parameter in micrometer was entered 

into word excel sheet. For each parameter 9 values 

were taken and the mean value was calculated. The 

values were represented in Number and Mean±SD. 

The mean value of each parameter were compared 

for gender wise changes by using student t test and 

Mann-Whitney test. P value less than 0.01 was 

considered highly significant.  The statistical 

analysis was done using SPSS (Statistical Package 

for Social Sciences) Version 21.0 statistical 

Analysis Software.  The microphotography was 

done with the help of device incorporated with 

software easy capture U S B 2.0 high quality video 

and audio. 

 

RESULTS 
 

Table 1: Gender wise comparison of various skin 

parameters from Palm Region 

 Female 

(n=27) 

Male (n=27) Statistical 

significanc

e 

Mean(

µm) 

(Medi

an) 

SD Mean(

µm) 

(Medi

an) 

SD ‘t’/

Z 

‘p’ 

Thickness 

of 
epidermis 

(Edp) 

404.43 23.

41 

296.63 107.

03 

5.11

3 

<0.0

01 

Thickness 

of stratum 
corneum(s

c) 

330.00 32.

83 

112.20 63.9

2 

15.7

48 

<0.0

01 

Sc:Edp 0.814 0.0
39 

0.431 0.33
3 

5.95
2 

<0.0
01 

Layers of 

stratum 

spinoum(s

s)* 

4.41 

(4.00) 

0.5

0 

2.48 

(2.00) 

0.51 -

6.52

3 

<0.0

01 

Layers of 

stratum 
granulosu

m(sg)* 

3.33 

(3.00) 

0.4

8 

2.00 0.68 -

5.71
0 

<0.0

01 

Number of 
rete pegs 

7.52 0.9
4 

16.15 3.71 -
11.7

27 

<0.0
01 

Depth of 

rete pegs 

195.78 18.

05 

104.56 15.2

8 

20.0

49 

<0.0

01 

Thickness 

of 

papillary 
dermis 

135.92 13.

23 

142.63 40.8

4 

-

0.81

2 

0.42

0 

Thickness 

of reticular 

dermis 

386.10 8.2

4 

483.27 116.

43 

-

4.32

6 

<0.0

01 

*Mann-Whitney 
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Epidermis: 

The thickness of epidermis at dermal papilla of 

females was significantly higher as compared to 

males. Stratum corneum of female palm was 

thicker as compared to males. Ratio of thickness of 

epidermis at dermal papilla and stratum corneum 

was found to be higher among females as compared 

to males. Female skin showed more cell layers in 

stratum spinosum and stratum granulosum. These 

values were statistically significant also. In none of 

the specimen stratum lucidum was clearly 

observed. [Table 1, Figure 1.1,1,2] 

 

  

 
Dermoepidermal Junction: 

Number of rete pegs was significantly higher in 

male palm as compared to female. As far as depth 

of rete pegs was concerned, in female palm these 

were significantly much deeper than males. 

[Table1]  

Dermis: 

Papillary dermis of   palmar skin did not show 

significant differences in its depth in both genders. 

Statistically significant values were observed for 

higher thickness of reticular dermis of male palm. 

[Table 1, Figure 1.1,1,2] 

  
Figure 1.1: Stain: H&E. Microphotograph of palm 

of female showing epi,rd sc,swt g, ss in 4X, 10X & 

40X respectively. 

{Here epi-epidermis, rd- reticular dermis,sc- 

stratum corneum, swt g-sweat gland and ss- stratum 

spinosum} 
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Figure 1.2: Stain:H&E .Microphotograph of palm 

of male showing  epi,sc, rd, swt g & sg in 4X, 10X, 

& 40X respectively.  

{Here epi-epidermis, rd- reticular dermis,sc- 

stratum corneum, swt g-sweat gland and ss- stratum 

spinosum. 

 

DISCUSSION 

 
The skin of  palm has highest coefficient of friction 

as compare to dorsum of hand, anterior and 

posterior side of forearm, middle anterior and 

posterior leg.[11] It has been also shown that 

frictional properties can reflect the chemical and 

physical properties of skin surface and thus 

depends on the physiological variations and 

pathological conditions of skin.[12] 

In the present study thickness of epidermis at 

dermal papilla, thickness of stratum corneum, 

SC/Edp ratio (proportion of stratum corneum to 

whole thickness), layers of stratum spinosum and 

stratum granulosum of non friction site of palm was 

significantly higher in females. It can be clearly 

appreciated that higher number of layers or number 

of keratinocytes in stratum spinosum and 

granulosum resulted in not only greater thickness 

of stratum corneum but also increased thickness of 

epidermis in females. Also, in females greater 

depth of rete pegs could have been responsible for 

contributing more number of basal keratinocytes 

and hence greater thickness of epidermis. 

Relatively, contribution of stratum corneum in total 

epidermal thickness was less in males. In males, 

there was greater number of rete peg suggesting 

better interlocking to avoid greater frictional forces 

but these were shallow in comparison to females.  

In contrast, thickness of both papillary as well as 

reticular dermis was more in males than females. 

So, disparity in thickness of epidermis and dermis 

between genders suggest some regulation which is 

affected more than by mere its function [Table 1]. 

It is observed that collagen density and packing of 

fibrils in dermis is influenced by age as well as sex. 

With increasing age, skin collagen decreases more 

rapidly than skin thickness so collagen density 

decreases.  Thickness of dermis is proportional to 

the collagen content and collagen density is less in 

females of all ages.  Probably this could explain the 

reason for lesser thikness of female dermis  than 

males in the present study. 

Very little information on the microscopic 

topography of normal skin is available. Lee and 

Hwang reported the thickness of epidermis of palm 

and sole in Korean population in the range of 601- 

637 µm.[13] Egawa M et al., found the thickness of 

stratum corneum of palm 173µm which is lesser 

than the thickness of stratum corneum of palm of 

females but greater than males in the present 

study.[14] These reports definitely highlights the 

racial variations of skin thickness and suggest the 

need to create a reference model for quantitative 

characteristics of healthy skin from various sites in 

different populations..  

Gender differences in the various parameters of 

skin could be attributed to estrogen. Recently 

estrogen receptors are demonstrated in skin of 

mice. Shuster S et al., (1975) observed that the 

thickness of skin decreases in a linear manner in 

male as early as, at the age of 20 in contrast it 

remains constant in female till 50 years and then it 

decreases.[15] Waller JM et al., (2005) stated that 

the thickness of epidermis decreases about 6.4% 

per decade on average whereas in postmenopausal 

women thickness decreases with much higher rate 

than men.[16] McCall ion Ret al., (1993) observed 

that the thickness of dermis decreases up to 20%in 

both male and female whereas de Rigal J (1989) 

mentioned in his study that thickness of dermis of 

sun unexposed sites decreases after 80 years.[17,18] 

 

CONCLUSION 

 
Despite of the fact that subjects from both sexes 

belonged to the same age group, clear and 

statistically significant histological differences 

were observed in the skin of palm.  Females 

showed thicker epidermis as well as stratum 

corneum but thinner dermis in comparison to 

males. Males had more number of rete pegs but 

these are shallower than females. 

 

REFERENCES 

 
1. Venkataram M. Textbook on cutaneous and aesthetic sugery. 

Jaypee Brothers Medical Publishers pvt.Ltd.2012;1:4-5. 

2. Kolarsick PAJ, Kolarsick MA and Goodwin C. Anatomy 

and physiology of skin: Erratum. Journal of the 

Dermatology Nurses’ Association: 2011; 3( 6):366. 

sg 



 Dande et al; Microanatomy of Skin of Palm in Humans 

Annals of International Medical and Dental Research, Vol (5), Issue (2) Page 13 
 

S
ectio

n
: A

n
a
to

m
y

 

3. Whitton JT and Everall JD. The thickness of epidermis. 

British journal of  dermatology 1973;89: 467-476.    

4. Occupational disease of skin. Australian government 

publishing service.canberra.1990.3. 

5. Holbrook  KA and Odland  GF. Regional differences in the 

thickness (cell layers) of the human stratum corneum: An 

ultra structural analysis.J Invest Dermatol.1974; 62: 415-

422. 

6. Bergstresser PR and Taylor JR.Epidermal “turnover-time”—

a new examination.Br J Dermatol.1977;96 : 503-506. 

7. Chopra K, Calva D, Sosin M,Tadisina KK,  Banda BS, Cruz 

CDL et al. A comprehensive examination of topographic 

thickness of skin in the human face.Aesthetic Surgery 

Journal.2015; 35(8):1007–1013. 

8. Habib MFA and Kadhim SS. Age-related Changes in 

Human Skin:                    Histological,Morphometric and 

Immuncytochemical Study Using S100.iraqi 

jms.2015;10(2):112-113. 

9. Neerken S,  Lucassen GW, Bisschop MA and Lenderink E. 

characterization of age related effects in human skin: a 

comparative study that applies confocal laser scanning 

microscopy and optical coherence tomography. Journal of 

biomedical optics.2004;9(2):274-281. 

10. Kawasaki K, Yamanishi K and Yamada H. Age related 

morphometric changes of inner structures of the skin 

assessed by in vivo reflectance confocal microscopy. 

International journal off dermatology.2015;54:295-301. 

11. Zhang M and Mak AFT.In vivo friction properties of 

skin.SAGEjournal.1999;23(2):135-141. 

12. https://www.researchgate.net/publication/257380822_Measu

rement_of_the_friction_coefficient_of_the_human_skin_in_

vivo_Quantification_of_the_cutaneous_smoothness 

13. Y Lee and K Hwang. Skin thickness of Korean 

adults.Surgical and Radiological Anatomy. Jan2002;24(3-

4):183-189. 

14. Egawa M , Hirao T and Takahashi M.In vivo Estimation of 

Stratum Corneum Thickness 

fromWaterConcentrationProfilesObtainedwith Raman 

Spectroscopy.Acta Derm Venereol 2007; 87: 4–8. 

15. Shuster S,Black MM, Mcvitie E. The influence of age and 

sex on skin thickness, skin collagen and density. Br J 

Dermatol.1975;93:639-643. 

16. Waller JM and Maibach HI. Age and skin structure and 

function, a qualitative approach(l): blood flow,Ph,thickness 

and ultrasound echogenicity. Skin res technol.2005;11:221-

235. 

17. Mccallion R and Wan A. Dry and photo aged skin: 

manifestations and management. J clin pharm 

ther.1993;18:15-32. 

18. Rigal J, Escoffier C, Querleux B, Faivre B, Agache P. 

Assessment of aging of the human skin by in vivo ultrasonic 

imaging. j invest dermatol.1989;93:621-625. 

 

 

 

 

 

 

How to cite this article: Dande K, Pankaj AK, Rani A, 

Chopra J, Rani A, Verma A. Gender Differences in the 

Microanatomy of Skin of Palm in Humans. Ann. Int. Med. 

Den. Res. 2019; 5(2):AT09-AT13. 

Source of Support: Nil, Conflict of Interest: None declared 

 


