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Objective: Determination of histopathological changes in different types of skin aging.
Methods and Results: The study included a group of 60 women with various types of skin aging. 
Three groups were distinguished, each group containing 20 individuals. Group I consisted of women 
with menopausal skin aging, Group II with photoaging, and Group III with chronological aging. Bi-
opsy specimens were taken from the preauricular region for morphological examination. Signs of 
elastosis, inflammatory infiltrations, and collagenization were assessed. Elastosis was most often 
observed in Group II (in 80% of cases). Inflammatory infiltrations were observed in Group II in 75%, 
in Group III in 60%, and in Group I in 55% of patients. The largest collagenization lesions were found 
in photoaging. This phenomenon was observed in 90% of the women. Collagenization occurred in 
55% of women in Groups I and III.
Conclusions: The morphological picture of photoaging is typical and consists of collagenization 
occurrence in the corium, more pronounced elastosis, and the presence of inflammatory infiltrati-
ons. There are no characteristic morphological differences between chronological and menopau-
sal aging, in which lesions occur to a considerably lesser degree.

A B S T R A C T

Introduction
The process of skin aging involves the whole or-

ganism, including the skin. Because skin is directly 
exposed to the destructive action of external factors, 
skin undergoes more rapid aging than the other or-
gans that can be easily observed during physical ex-
amination. Biological, biochemical, and molecular 
mechanisms influence the development of all types 
of skin aging. Some types of skin aging are distin-
guished: 1) endogenous aging, or that connected with 

age (chronological) and hormonal (menopausal), 2) ex-
ogenous aging (photoaging), which appears due to the 
influence of exogenous factors, those connected with 
excessive exposure to UV radiation (photoaging) and 
connected with cigarette smoking (smoker’s skin), and 
3) mimical aging (myo-aging; 1–5).

Histopathological examination can reveal the 
presence of lesions in all types of skin aging involving 
the epidermis, corium, and subcutaneous tissue. Some 
histopathological features are characteristic for en-
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dogenous aging – both chronological and menopausal 
– and they also have an atrophic character. These le-
sions consist of epidermal hypertrophy in photoaging. 
Aging processes overlap and influence one another. 
They are present in different proportions and proceed 
individually in every person, and may or may not cor-
relate with age (6–12).

The aim of this study was to determine the types 
of lesions in histopathological examination during the 
course of particular types of skin aging.

Materials and Methods
This study included a group of 60 healthy women, 

26 to 62 years old, with various signs of skin aging. 
Three separate groups were distinguished, each group 
containing 20 individuals.

Group I consisted of women (with symptoms of 
menopausal skin aging) 45 to 62 years old, mean age 
52.70 ± 4.73, non-smoking, not menstruating, not us-
ing hormonal replacement therapy, not using tanning 
beds or sunbathing, and using photoprotection.

Group II (photoaging) comprised 20 women 26 
to 49 years old, mean age 38.3 ± 7.46. Eleven (55%) 
of the women in this group smoked cigarettes, from 
several to several dozen cigarettes a day. This group 
included menstruating women that do not use hor-
monal replacement therapy or hormonal contracep-
tion. These women often sunbathed, used tanning 
beds 2 to 12 times a month, and did not use photo-
protection.

The third group was formed of women (with symp-
toms of chronological skin aging) between 49 and 62 
years old, mean age 55 ± 3.78. All the women in this 
group were non-smokers, used hormonal replacement 
therapy during the study, did not use tanning beds, did 
not sunbathe, and used photoprotection daily.

Biopsy specimens for examinations were taken un-
der regional anesthesia (after administration of 2% li-
gnocaine solution without adrenaline) from the preau-
ricular region, using a punch biopsy. Biopsy specimens 
were fixed in 10% buffered formalin. Specimens were 
routinely stained with hematoxylin and eosin (H-E). 
The presence of elastosis, lymphocytic inflammatory 
infiltrations, and collagenization were assessed in his-
topathological examination. A four-point scale was 
used to assess the degree of elastosis:

0 =  No degeneration
1 =  Focal lesions or a thin layer just under the   

 epi dermis
2 =  Lesions reaching skin appendages
3 = Extensive lesions in the whole corium
  Inflammatory lymphocytic infiltration was   

 assessed on a four-point scale:
0 =  No infiltration

1 =  Small: some to several cells together with   
 single skin appendages

2 =  Strong: a few hundred cells together with   
 single skin appendages

3 =  Extensive to infiltration together with nu  
 merous skin appendages

Statistical analysis
Interpretation of the results obtained was based on 

standard statistical methods. Selection of the statisti-
cal test in the case of normal distribution depended 
on the result of variance comparison. If there was no 
basis for rejecting the hypothesis of variance equality, 
a traditional Student’s t-test was used. The generalized 
Student’s t-test (Cochran-Cox test) was used in cases 
that justified rejection of this hypothesis.

Results
The presence of lesions of varying severity and per-

centage of prevalence were observed in all groups. The 
most frequent and most severe symptoms occurred in 
Group II. Elastosis lesions were found in 12 women 
in Group I (60%) and they were most often symptoms 
graded as grade 1. This level occurred in seven (35%) 
of these individuals, but in five (25%) individuals elas-
tosis reached the skin appendages (grade 2). Symptoms 
of elastosis were not observed in the remaining eight 
women (40%). In Group II, as many as 16 (80%) of 
the patients showed symptoms of elastosis, including 
10 (50%) women with grade 2 lesions (they reached 
the shin appendages), but the remaining patients re-
vealed focal lesions or lesions just under the epider-
mis. Symptoms of elastosis occurred in the corium in 
Group III in 10 (50%) individuals. These lesions were 
focal in nature or they occurred as thin layer just un-
der the epidermis (grade 1) in five of the patients, and 
they also reached grade 2 in five women (Figure 1). In 
comparing the results of the presence and severity of 
elastosis among Groups I and II and also Groups I and 
III, no statistically significant differences were found. 
However, statistically significant differences occurred 
between Groups II and III ( p = 0.047; Figure 2).

Lymphocytic infiltrations were observed most of-
ten in Group II. The presence of inflammatory infiltra-
tions in Group I was observed in 11 (55%) individuals. 
Low-level infiltrations (grade 1) in the form of some 
or several lymphocytic cells together with single skin 
appendages were found in 10 (50%) individuals. The 
remaining nine (45%) individuals did not show the 
presence of inflammatory infiltrations. Lymphocytic 
inflammatory infiltrations were observed in Group II 
in 15 (75%) individuals. The level of infiltration var-
ied; small amounts of infiltration (grade 1) occurred in 
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nine (45%) individuals, moderate amounts (grade 2) in 
four individuals, and two individuals showed infiltra-
tion of a few hundred cells together with numerous 
skin appendages. In Group III, 12 (60%) individuals 
showed the presence of infiltrations in low amounts 
(grade 1), but three individuals had moderate amounts 
(grade 2), and one case showed extensive infiltrations 
(grade 3; Figure 3). Differences in the occurrence and 
amount of inflammatory infiltrations were noticeable 
between groups, but they were not statistically signifi-
cant (Figure 4).

The most significant collagenization lesions were 
found in the photoaging group. These changes were 
observed in 18 (90%) women. Symptoms of collageni-
zation were observed in 11 (55%) women from Groups 
I and III (Figure 5). In comparing the occurrence of 
this phenomenon in all groups, a statistically signifi-
cant difference was found between Groups I and II 
and also between Groups II and III, with p = 0.013 
in both cases. A statistically significant difference was 
not found between Groups I and III (Figure 6).

Discussion
This study assessed the occurrence of lesions within 

collagen and elastic fibers and the presence of infiltra-
tions from lymphocytic cells. Degenerative symptoms 
concerning collagen fibers were found in 55% of the 
women in Group I with symptoms of menopausal ag-
ing. The majority of researchers have similarly noted a 
decreased number of fibroblasts in the corium result-
ing from menopausal aging, as well as degenerative 
changes in the elastic and collagen fibers and distur-
bance of the collagen type I:III ratio. In 1941, Fuller 
Albright was the first to observe a decreased amount 
of type I and III collagen simultaneously with osteo-
porosis in postmenopausal women. Mark P. Brincat 
observed not only a decreased amount of collagen in 
postmenopausal women, but also many degenerative 
lesions and irregular locations of these lesions (8). Sim-
ilar observations were also made by other researchers. 
Studies using immunohistochemical and computer 
photo analysis demonstrated that this decrease occurs 
predominantly during the postmenopausal period (2, 
13–17). According to the literature, this decrease in 
the amount and quality change of collagen fibers also 
occurs in chronological aging. Most often the lesions 
involve collagen type III, but to a lesser extent they 
also involve collagen type I. Our study also revealed 
signs of collagenization in 11 women from Group III 
(55%). These data are in accordance with results of 
studies performed by other authors (1, 11, 18). Lesions 
in Groups I and III, and also the lack of statistically 
significant differences between them, prove that the 
collagenization process is similarly advanced within 

collagen fibers regardless of the type of endogenous 
aging.

Many studies have stated that hypertrophy of the 
horny layer of the epidermis occurs under the influ-
ence of UV radiation, while collagen fibers in the 
corium become thicker, deformed, and less numer-
ous, but lesions in the corium have a form of elasto-
tic degeneration (19–22). The results of our study are 
consistent with other researchers’ results. The most 
significant collagenization lesions involving collagen 
fibers were observed in Group II (photoaging). This 
phenomenon was observed in as many as 90% of the 
women. Comparing the incidence of collagenization 
signs between Groups I and II and also Groups II 
and III (in which this phenomenon concerned 55% 
of women), this difference was statistically significant. 
UV radiation causes lesions within collagen and elas-
tic fibers and also causes increases in reactive oxygen 
forms, activation of epidermal growth factor (EGF), 
interleukin 1(IL-1), tumor necrosis factor α (TNFα), 
transcription factor AP-1, ranks of kinases, and the 
matrix metalloproteinases MMP-1, MMP-3, and 
MMP-9 (7, 11, 23–25). It should be added that 55% 
of in the individuals in Group II smoked cigarettes. 
Other studies have demonstrated that smoking ciga-
rettes and external environmental pollution addition-
ally intensify these processes. Increased activity of 
MMP-1, MMP-3, RFT, and mRNA occurs under the 
influence of cigarette smoke, resulting in additional le-
sions within collagen and elastic fibers (26–28). It was 
found that cigarette smoking by women in amounts 
over five cigarettes daily causes menopause to start 
about 2 years earlier in relation to non-smoking wom-
en (29).

The most characteristic symptom of photoaging 
is elastosis, particularly in the upper layers of the co-
rium. Our studies revealed that elastosis signs of vari-
ous degrees of lesion severity most often occurred in 
Group II and concerned up to 80% of the women. 
This abnormal accumulation of elastin masses under 
the influence of UV rays is connected with degrada-
tion of protein netting elastin (fibrillin) on the dermal-
epidermal border. Lesions within elastic fibers also 
occur in chronological and menopausal aging, but 
they are definitely less severe and they mainly consist 
of lower amounts of fibers and elasticity, and irregular 
fiber locations (18, 23, 30).

Our study also revealed signs of elastosis in the 
menopausal aging group (I) and chronological aging 
group (III), but to a lesser degree than in the photoa-
ging group (II). A statistically significant difference 
concerning elastosis incidence between Groups II and 
III was demonstrated. Like other studies, our study 
showed that elastosis occurs in all types of skin aging. 
Women with photoaging showed significantly higher 
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grades of these changes, which could reflect the nega-
tive influence of the external environment.

Another feature characteristic of photoaging that 
occurs as a result of the chronic influence particu-
larly of UVA in the corium is inflammatory infiltra-
tions mainly consisting of lymphocytic cells (24, 31, 
32). These lymphocytic infiltrations in the corium, 
called “sun dermatitis,” were observed in our stud-
ies in all groups, with the greatest severity in Group 
II. Although the differences between the groups were 
not statistically significant, they probably indicate that 
inflammatory processes occur with greater intensity in 
photoaging than in endogenous aging.

Conclusions
Our study revealed that morphological lesions oc-

cur in all types of skin aging. The greatest severity 
appears in photoaging, which indicates the damaging 
activity of UV radiation and other external factors, 
including cigarette smoke. Morphological changes in 
photoaging are characteristic and consist of collageni-
zation, pronounced elastosis, and inflammatory infil-
trations in the corium. There were no characteristic 
differences in morphological changes between chron-
ological and menopausal aging, in which lesions occur 
to a lesser degree than in photoaging.

1. Gilchrest BA. Skin aging 2003: recent advances and current concepts. Cutis. 2003;72:5–10.

2. Yaar M, Eller MS. Mechanisms of aging. Arch Dermatol. 2002;11:1429–33.

3. Yaar M, Gilchrest BA. Photoageing: mechanisms, prevention and therapy. Br J Dermatol. 2007;5:874–87.

4. Gosain A, DiPietro L. Ageing and wound healing. World J Surg. 2004;28;321–6.

5. Ma W, Wlaschek M, Tanntcheva-Poor I, et al. Chronological ageing and photoageing of the fibroblasts and the 
dermal connective tissue. Clin Exp Dermatol. 2001;26:592–9.

6. Yaar M, Gilchrest BA. Skin ageing: postulated mechanisms and consequent changes in structure and function. 
Clin Geriatr Med. 2001;17:617–30.

7. Rocquet C, Bonte F. Molecular aspects of skin ageing-recent data. Acta Dermatovenerol Alp Pannonica Adriat. 
2002;11:71–94.

8. Brincat MP, Muscat Baron Y, Galea R. Estrogens and the skin. Climacteric. 2005;8:110–23.

9. Raine-Fenning NJ, Brincat MP, Muscat-Baron Y. Skin ageing and menopause. Implications for treatment. Am 
J Clin Dermatol. 2003;4:371–8.

10. Südel KM, Venzke K, Mielke H, et al. Novel aspects of intrinsic and extrinsic ageing of human skin: beneficial 
effects of soy extract. Photochem Photobiol. 2005;81:581–7.

11. Fisher G, Kang S, Varani J. Mechanisms of photoageing and chronological skin ageing. Arch Dermatol. 
2002;11:1462–70.

12. Zegarska B. The effects of the menopause on the skin. Eur J Dermatol. 2008;3:12–3.

13. Albright F, Smith PH, Richardson A. Postmenopausal osteoporosis: its clinical features. JAMA. 1941;116:2465–
74.

14. Brincat M, Moniz CF, Studd JW, et al. Sex hormones and skin collagen content in postmenopausal women. 
Br Med J. 1983;287:1337–8.

15. Castelo-Branco C, Duran M, Gonzales-Merlo J. Skin collagen changes related to age and hormone replacement 
therapy. Maturitas. 1992;15:113–9.

16. Affinito P, Palomba S, Sorrentino C, et al. Effects of postmenopausal hypoestrogenism on skin collagen. 
Maturitas. 1999;33:239–47.

17. Verdier-Sevrain S, Bonte F, Gilchrest B. Biology of estrogens in skin: implications for skin ageing. Exp 
Dermatol. 2006;2:83–94.

18. Bhattacharyya TK, Thomas JR. Histomorphologic changes in ageing skin. Observations in the CBA mouse 
model. Arch Facial Plast Surg. 2004;6:21–5.

R E F E R E N C E S



21

C l i n i c a l  s t u d y Histopathological lesions in different types of skin aging

Acta Dermatoven APA Vol 19, 2010, No 2

A U T H O R S ’
A D D R E S S E S

19. Rabe JH, Mamelak AJ, McElgunn PJ, et al. Photoageing: mechanisms and repair. J Am Acad Dermatol. 
2006;1:1–19.

20. Scharffetter-Kochanek K, Brenneisen P, Wenk J, et al. Photoageing of the skin: from phenotype to mechanisms. 
Exp Gerontol. 2000;35:307–16.

21. Lautenschlager S, Wulf HC, Pittelkow MR. Photoprotection. Lancet. 2007;370:528–37.

22. Eller MS, Asarch A, Gilchrest BA. Photoprotection in human skin-a multifaceted SOS response. Photochem 
Photobiol. 2008;2:339–49.

23. Berneburg M, Plettenberg H, Krutmann. Photoageing of human skin. Photodermatol Photoimmunol 
Photomed. 2000;16:239–44.

24. Verschooten L, Claerhout S, Van Laethem A, et al. New strategies of photoprotection. Photochem Photobiol. 
2006;82:1016–23.

25. Watanabe H, Shimizu T, Nishihira J, et al. Ultraviolet A-induced production of matrix metalloproteinase-1 
is mediated by macrophage migration inhibitory factor (MIF) in human dermal fibroblasts. J Biol Chem. 
2004;3:1676–83.

26. Lahmann C, Bergemann J, Harrison G, et al. Matrix metalloproteinase-1 and skin ageing in smokers. Lancet. 
2001;9260:935–6.

27. Doshi DD, Hanneman KK, Cooper KD. Smoking and skin ageing in identical twins. Arch Dermatol. 
2007;12:1543–6.

28. Puzina-Ivić N. Skin ageing. Acta Dermatovenerol Alp Pannonica Adriat. 2008;2:47–54.

29. Pawlińska-Chmara R, Szwed A. How the age at menopause is related to cigarette smoking in Polish women? 
Acta Medica Lituanica. 2005;4:43–7.

30. Guinot C, Malvy D, Ambroisine L, et al. Relative contribution of intrinsic vs extrinsic factors to skin ageing 
as determined by validated skin age score. Arch Dermatol. 2002;11:1454–60.

31. Gilchrest BA. Skin aging and photoaging: an overview. J Am Acad Dermatol. 1989;21:610–3.

32. Kwon OS, Yoo HG, Han JH, et al. Photoageing-associated changes in epidermal proliferative cell fractions in 
vivo. Arch Dermatol Res. 2008;1:47–52.

Barbara Zegarska, MD, PhD, Nicolaus Copernicus University in 
Torun, Ludwik Rydygier Medical College in Bydgoszcz, Department of 
Cosmetology, Jagiellońska 15, 85-067 Bydgoszcz, Poland
Wojciech Jóźwicki, MD, PhD, Nicolaus Copernicus University in Torun, 
Ludwik Rydygier Medical College in Bydgoszcz, Department of Tumor 
Pathology and Pathomorphology, Franciszek Łukaszczyk Oncology Center, 
Romanowska 2, 85-796 Bydgoszcz, Poland
Wojciech Zegarski, MD, PhD, Nicolaus Copernicus University in Torun, 
Ludwik Rydygier Medical College in Bydgoszcz, Department of Oncologic 
Surgery, Franciszek Łukaszczyk Oncology Center, Romanowska 2, 85-796 
Bydgoszcz, Poland
Rafał Czajkowski, MD, PhD, Nicolaus Copernicus University in Torun, 
Ludwik Rydygier Medical College in Bydgoszcz, Department of Tissue 
Engineering, Karłowicza 24, 85-092 Bydgoszcz, Poland, corresponding 
author, Tel.: +48 52 585 3737, Fax.: +48 52 585 3742, E-mail: r.czajkowski@
poczta.pf.pl


