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Abstract

Striae distensae (SD), commonly known as stretch marks, are dermal scars that develop due to rapid stretching of the
skin, often observed in young adult females during periods of hormonal or physical changes such as puberty,
pregnancy, or weight fluctuations. Although typically considered cosmetic, emerging evidence suggests a possible link
between SD and systemic alterations in inflammatory and hematological parameters. This study aimed to evaluate the
levels of selected inflammatory markers and hematological parameters in young adult females presenting with striae
distensae at Imo State University, Owerri. A total of one hundred (100) participants were recruited for the study,
comprising fifty (50) young adult females with confirmed SD and fifty (50) apparently healthy age-matched females
without SD serving as controls. Informed consent was obtained from all participants. S EVEN milliliters (7ml)
of venous blood were collected aseptically from each participant. 2ml was dispensed into EDTA container and mixed
with inversion. The anticoagulant samples were used for determination of heamatological parameters. The remaining
5ml was dispensed into the vaccutainer tube with minimal stasis, allowed to clot, and centrifuged at 3000 rpm for 5
minutes to obtain serum. Inflammatory markers (CRP, IL-6, and TNF-a) were analyzed using enzyme-linked
immunosorbent assay (ELISA) methods. Data collected were analyzed using the Statistical Package for Social Sciences
(SPSS) version 27.0 and expressed as mean * standard deviation (SD). A P-value less than 0.05 (P < 0.05) was
considered statistically significant. Results showed that Patients with Striae Distensae exhibited significantly elevated
inflammatory markers compared to controls. The mean CRP level in the test group was 45.86 + 0.85 mg/L versus
31.78 £ 1.74 mg/L in controls (P < 0.05). IL-6 was 8.87 £ 0.15 pg/mL in patients and 6.72 + 0.13 pg/mL in controls
(P < 0.05), while TNF-a measured 150.66 * 2.84 in patients versus 121.69 £ 1.46 in controls (P < 0.05). This study
has demonstrated significant elevations in inflammatory markers alterations in a cohort of patients with chronic
inflammation. The cytokine dysregulation observed particularly involving CRP, IL-6, and TNF-a is reflective of active
systemic inflammation and provides a plausible mechanistic link to dermal tissue remodeling, which is relevant to SD.
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Introduction:

Stretch marks, also known as Striae Distensae (SD), are a common dermatological disorder that is characterised by linear skin
scars. The usual architecture of the skin is disrupted by dermal ripping and skin overstretching, which results in these scars.
Depending on the developmental stage, Striae Distensae (SD) manifest as streaks that differ in colour, texture, and appearance.
In their early stages, they frequently appear as reddish or purplish lines (striae rubrae), and as they mature, they change to a
hypopigmented or white phase (striae albae). The abdomen, thighs, buttocks, breasts, and hips are among the body parts that
are most commonly affected by SD because they are frequently stretched [1]. Despite not being fatal, the disorder can have a
substantial negative influence on a person's quality of life, particularly for young adult females who may suffer from
psychological anguish as a result of the aesthetic and cosmetic consequences [2].

Between 50 and 80 percent of people will experience SD at some point in their life, making it extremely common across a wide
range of demographics. Due to physiological changes brought on by puberty, weight fluctuations, and pregnancy, young adult
females are especially at risk. People experiencing quick growth spurts, substantial weight gain, or hormonal therapy are also
commonly observed to have the syndrome. Genetic predisposition, hormonal changes, mechanical stress, and lifestyle variables
are some of the risk factors that lead to the development of SD. The chance of getting SD is increased if there is a family history
of the disorder, suggesting a possible genetic foundation for susceptibility [3]. Furthermore, increased oestrogen and
corticosteroids during pregnancy and puberty hinder the production of collagen and elastin, which increases the likelihood of
skin tears.

One of the main causes of SD is the mechanical stretching of the skin that occurs during pregnancy, muscle hypertrophy, or
rapid weight increase. Scarring results from the overstretching's disruption of the skin's collagen and elastin network.
Furthermore, a high body mass index (BMI), inadequate diet, and inadequate hydration are aggravating lifestyle factors. A
comprehensive approach to SD, which is sometimes dismissed as a purely cosmetic issue but may have deeper physiological
ramifications, is made easier by an understanding of these interrelated causes [4].

Mechanical, hormonal, and molecular disturbances are all part of the pathophysiology of SD. Tensile pressures that exceed the
skin's capacity cause the dermis to weaken and elastic fibres to rupture, which is the main pathological alteration. The cells
called fibroblasts, which produce collagen and elastin, are less active in skin afflicted by SD. The production of extracellular
matrix proteins necessary for skin integrity is disrupted by hormonal changes, especially high cortisol levels, which also affect
fibroblast function [5]. Inflammatory reactions cause erythema and vascular alterations in the early stages of SD. The mature
SD appears atrophic and hypopigmented as the inflammation gradually goes down.

Inflammatory mediators play a critical role in the early stages of SD formation, according to recent developments in
dermatological research. Immune cell infiltration, particularly that of macrophages and lymphocytes, has been noted in the
dermal layers during the early rubrae phase. These immune cells release pro-inflammatory cytokines including interleukin-6
(IL-6) and tumour necrosis factor-alpha (TNF-a), which cause matrix metalloproteinases (MMPs) to break down the extracellular
matrix. The skin structure is weakened by this enzymatic breakdown of collagen and elastin fibres, which also starts the
development of noticeable stretch marks [6].

Additionally, it is becoming more widely acknowledged that C-reactive protein (CRP), a systemic acute-phase reactant produced
in the liver in response to IL-6, may be a diagnostic of subclinical inflammation in skin conditions like SD. Particularly in
inflammatory skin disorders, elevated CRP levels may be a reflection of systemic immune activation and ongoing tissue
remodelling. Investigating these indicators presents a viable way to learn more about the pathophysiological underpinnings of
SD and could aid in early detection and individualised treatment plans [7].

One of the most common dermatological disorders, especially in young adult females, is Striae distensae (SD). Even though SD
is regarded as benign and non-life-threatening, those who are affected bear a significant psychological and cosmetic cost. It
frequently results in negative body image, low self-esteem, and emotional suffering, particularly in a group that is already
heavily influenced by society and culture to preserve physical attractiveness. However, the majority of current research focusses
mostly on cosmetic treatment techniques rather than its biological basis, indicating that the scientific community is still
struggling with an imperfect grasp of its pathophysiological roots [8].

Clinical observations clearly show that SD progresses from striae rubrae (early inflammatory phase) to striae albae (chronic
scar phase) [9]. The precise cellular and molecular processes causing this evolution are still unknown, though. According to
new research, fibroblast dysfunction, extracellular matrix breakdown, and local inflammation are key factors in the
development of lesions [10]. Numerous inflammatory skin conditions have been linked to systemic indicators including C-
reactive protein (CRP) and inflammatory cytokines like interleukin-6 (IL-6) and tumour necrosis factor-alpha (TNF-a).
Nevertheless, little is known about their precise function and therapeutic importance in relation to striae distensae. [11]
Despite being medically innocuous, stretch marks, or striae distensae (SD), can be very problematic from a cosmetic and
psychological standpoint, especially for young adult women. Even though it affects up to 90% of pregnant women and a
significant portion of female adolescents and young adults, little is known about the condition's molecular and systemic causes.
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Important gaps in our understanding of its pathogenesis, development, and possible systemic implications have been created
by the overemphasis on cosmetic therapy at the expense of scientific research. Therefore, this study is warranted on a number
of important clinical, scientific, psychological, and public health fronts [12].

Due to hormonal changes throughout puberty, weight fluctuations, genetic predispositions, and lifestyle variables, SD is very
common in young adult females. Even though striae are frequently written off as a cosmetic annoyance, they can cause serious
emotional anguish, anxiety, social shame, and low self-esteem. Especially for young women navigating formative educational,
professional, and interpersonal situations, these psychological repercussions might impede social connections and quality of
life. SD rarely receives clinical attention despite this burden unless patients actively seek dermatological advice. Examining the
molecular causes of SD can improve clinical identification and de-stigmatization, redefining it as a disease deserving of study
and treatment [13].

The precise pathophysiological mechanisms are still unclear, despite the fact that several histological studies have shown
collagen disintegration and decreased elastin in SD lesions. Although not well investigated, the significance of inflammatory
mediators such C-reactive protein (CRP), tumour necrosis factor-alpha (TNF-a), and interleukin-6 (IL-6) in skin remodelling and
dermal alterations linked to SD has been hypothesised. By examining these indicators, the study hopes to shed light on the
inflammatory aspect of SD and provide a possible molecular explanation for the clinically observed skin deterioration. Beyond
topical cosmetics that may target inflammatory pathways, establishing a connection between inflammation and SD could direct
future therapies [14].

The possible discovery of inflammatory biomarkers that could be used as prognostic, diagnostic, or treatment-monitoring
instruments for SD provides a significant rationale for this investigation. Clinicians may be able to determine the risk of SD
progression or evaluate disease activity if specific inflammatory markers or blood indices are regularly increased in afflicted
individuals. Additionally, this would open the door for more individualised treatment plans that target patients according to
their biomarker profiles rather than just their appearance.

Materials And Method:

Study Area

The area was Imo State University (IMSU) a public university located in Owerri, the capital city of Imo State, Nigeria.

Advocacy, Mobilization and Pre-survey Contact.

Informed consent was obtained from study participants who are eligible for the study. With the help of a structured
questionnaire, data of individual participants were collected.

Study Population

The sample size for the study was calculated using the Fisher’s formula below. The assumed prevalence rate of Striae Distensae
in females in Imo State University is 3%.

Therefore, calculating the sample size using
n=22P (1-P)
E?
Where :
» n =required sample size =?
Z = Z-value corresponding to the desired confidence level = 1.96
P = Expected prevalence or proportion 3% (P = 0.03)
E = Margin of error 5% (E = 0.05)

vV V V

n= (1.96)2 x (0.03) x (1- 0.03)

nne2
U.VUO

n=3.8416 x 0.03 x 0.97 n=44.7

faW aVaVal

0-:0025

Therefore, a total of 50 test subject would be used, and the same number of controls will be used also.
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Subject Selection:

Inclusion Criteria:

1. Young adult females aged 18 to 35 years.

2 Participants with clinically visible and confirmed Striae Distensae (striae rubrae or striae albae).

3. Participants who provide informed consent and agree to comply with the study protocols.

4 Participants with no acute or chronic illnesses that might independently affect inflammatory markers and

Hematological parameters.
5. Participants who are not pregnant at the time of the study.

Exclusion Criteria:

1. Participants below 18years and above 35years of age.

2. Individuals with systemic diseases or dermatological conditions such as diabetes mellitus, autoimmune disorders,
eczema, Or psoriasis.

3. Participants with a history of systemic or topical corticosteroid use within the past six months, as these may affect
skin integrity and immune response.

4. Pregnant women or those who have given birth within the past year, as hormonal changes during pregnancy can
independently influence SD development.

5. Individuals who have undergone recent surgical or cosmetic procedures targeting SD (e.g., laser treatments,
microneedling).

6. Participants who are unwilling to follow the study protocol or withdraw consent at any stage.

7. Individuals with a history of smoking, alcohol dependence, or substance abuse, as these factors may confound the

study results.
Study Design

This research was a comparative cross-sectional study aimed at evaluating and comparing specific inflammatory markers
between young adult females with striae distensae and apparently healthy females without the condition. The target population
included 50 females aged 18 to 35 years with clinically confirmed SD, alongside an age-matched control group of 50 females
without SD for comparative purposes. Participants were recruited through outreach, and referrals, with eligibility assessed
based on pre-defined inclusion and exclusion criteria.

Data Collection

Study Parameters

The parameters determined included; inflammatory markers (CRP, IL-6, TNF- a),
Sample Collection

Tourniquet was applied to upper forearm of the subjects after assuming a comfortable sitting position. The site chosen for
vene-puncture was wiped with 70% alcohol for sterilization. 5 milliliters (7 ml) of blood was then collected. The 5ml was
dispensed into the vaccutainer tube with minimal stasis. The tube was properly labeled with the subject's name, sample number
and date of collection. The blood was allowed to clot at room temperature, and serum separated and harvested into clean dry
well labelled sample bottles following centrifugation at 3000 rpm for 5 minutes. The sample was stored in a freezer at -20°C.

Laboratory Procedures

All reagents were commercially prepared and the manufacturer’s standard operating procedures (SOP) strictly adhered to.
The determination of C-reactive Protein Interleukin 6 (IL-6) and Tumour necrosis factor o (TNF - a) were done Using ELISA
Statistical Analysis

All statistical analysis was conducted using SPSS version 21.0, with a significance level set at p<0.05. Data was expressed as
mean * standard deviation. Comparison of groups was done using Student t-test at p< 0.05.

Results:

Results obtained was expressed in tables as illustrated below


https://sciencefrontier.org/journals/biomedical-research-and-clinical-advancements
https://sciencefrontier.org/journals/biomedical-research-and-clinical-advancements

cal-research-and-clinical-advancements

Il” ttps://sciencefrontier.org/journals/biomeq © 2025 Johnkennedy Nnodim, et al.

Variables Test Control t-Value P-value
Subject Subject
(N = 50) (N = 50)
CRP (mg/L) 45.86 + 0.85 31.78 £ 1.74 14.5692 | 0.000
IL-6 (pg/mL) 8.87 £0.15 6.72 =0.13 21.5498 | 0.000

TNF- a (pg/mL) | 150.66 +2.84 | 121.69 £ 1.46 | 18.2558 | 0.000

Table 1: The mean + standard deviation values of inflammation makers in young adult females with striae distensae (Test Subjects) compared

to controls
Keywords:
P < 0.05 = Statistically Significant
P > 0.05 = Not Statistically Significant
CRP: C-reactive Protein
IL-6: Interleukin 6
TNF- o: Tumour necrosis factor a

Table 1 shows the mean values of inflammatory markers C-reactive protein (CRP), Interleukin-6 (IL-6), and Tumor Necrosis
Factor-alpha (TNF-a) in patients with Striae Distensae (Test group) compared to the control group. The mean value of CRP in
the test subjects was 45.86 + 0.85 mg/L, which was significantly higher than that of the control subjects (31.78 + 1.74 mg/L) at
P < 0.05. Similarly, the mean value of IL-6 was significantly elevated in test subjects (8.87 + 0.15 pg/mL) compared to controls
(6.72 £ 0.13 pg/mL) at P < 0.05.

Furthermore, the mean value of TNF-a was also significantly increased in patients with Striae Distensae (150.66 + 2.84 pg/mL)
compared to the control group (121.69 + 1.46 pg/mL) at P < 0.05.

Discussion:

In order to draw conclusions that may be pertinent to the pathophysiology of Striae Distensae (SD), this study sought to assess
the levels of specific inflammatory markers in young adult females with the disease using a reference model: C-reactive protein
(CRP), interleukin-6 (IL-6), and tumour necrosis factor-alpha (TNF-«) [15]. In order to provide light on the systemic effects of
inflammation and its function in tissue remodelling and vascular changes—both of which are probably implicated in the
development of SD—the study additionally evaluated the association between these indicators [16].

The results showed that SD patients had significantly higher levels of the inflammatory markers TNF-q, IL-6, and CRP than did
healthy controls. One important acute-phase protein that is generated in response to cytokine stimulation, especially IL-6, is
CRP. Chronic inflammatory diseases like SD are known to have elevated CRP levels [17]. Psoriasis and atopic dermatitis patients
have also been found to have elevated CRP, indicating that systemic inflammation may affect the skin and may play a role in
the extracellular matrix remodelling observed in SD [18].

Test respondents' levels of IL-6, a cytokine essential to both acute and chronic inflammatory responses, were noticeably greater
than those of controls. This conclusion is consistent with that of [19], who demonstrated that IL-6 mediates chronic
inflammation by preventing erythropoiesis and causing vascular dysfunction, in addition to inducing hepatic synthesis of acute-
phase proteins. Additionally, the overexpression of IL-6 has been linked to the breakdown of dermal matrix proteins by inducing
matrix metalloproteinases (MMPs), which are enzymes that break down collagen and elastin, a crucial aspect of the
pathophysiology of [20].

The condition's inflammatory nature is further supported by test subjects' higher TNF-a levels as compared to controls. Strong
pro-inflammatory cytokine TNF-a promotes a persistent inflammatory state that hinders tissue healing by inducing leukocyte
recruitment and endothelial activation [21]. TNF-a also promotes fibroblast dysfunction and increases adhesion molecule
expression. According to skin physiology, this might promote dermal tearing and collagen disruption, which would aid in the
development of SD.

Our results are corroborated by a study by [22] that found that those with striae distensae had higher levels of serum pro-
inflammatory cytokines, including interleukin-6 (IL-6) and tumour necrosis factor-alpha (TNF-a), suggesting an inflammatory
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foundation for the disorder. [23,24]

Conclusion:

In a sample of individuals with persistent inflammation, this study has shown notable increases in inflammatory marker
changes. Particularly including CRP, IL-6, and TNF-«, the cytokine dysregulation seen here is indicative of ongoing systemic
inflammation and offers a tenable molecular explanation for dermal tissue remodelling, which is pertinent to SD.

References

1. Clementoni, M. T., Motta, L. R., Pedrelli, V., and Zaccaria, G. (2022). Striae distensae. Effects and Side-Effects of
Lasers, Flash Lamps and Other Sources of Energy. Energy for the Skin, 6: 301-313).
View at Google Scholar | View at Publisher

2. Soliman, A. M., and Barreda, D. R. (2022). Acute inflammation in tissue healing. International journal of molecular
sciences, 24(1): 641-652.
View at Google Scholar | View at Publisher

3. Tai, Y., Woods, E. L., Dally, J., Kong, D., Steadman, R., Moseley, R., and Midgley, A. C. (2021). Myofibroblasts: function,
formation, and scope of molecular therapies for skin fibrosis. Biomolecules, 11(8): 1095-1110.
View at Google Scholar | View at Publisher

4, El Nagdy, H. A. A., Atwa, E. M., Morsi, H. M., and El Qishishi, K. A. (2023). Brief Overview About Striae Distensae.
Journal of Pharmaceutical Negative Results, 14(2): 42-45.
View at Google Scholar | View at Publisher

5. Elbuluk, N., Saizan, A. L., Hurtado, A. C. M., Hamilton, T., and Kang, S. (2025). Differences in clinical features and
risk factors for striae distensae in Black and White women. Archives of Dermatological Research, 317(1): 1-10.
View at Google Scholar | View at Publisher

6. Silva, V., Schukow, C. P., and Restini, C. B. A. (2023). Striae distensae as a diagnostic indicator for eating disorder
pathologies. International Journal of Dermatology, 62(6): 713-844, e321-e369.
View at Google Scholar | View at Publisher

7. Katzer, K., Hill, J. L., Mclver, K. B., and Foster, M. T. (2021). Lipedema and the potential role of estrogen in excessive
adipose tissue accumulation. International journal of molecular sciences, 22(21): 11720-11722.
View at Google Scholar | View at Publisher

8. Askin, O., Ozcakir, E. C., Uzuncakmak, T. K., Kutlubay, Z., and Serdaroglu, S. (2021). Evaluation of quality of life in
children and adolescents diagnosed with striae distensae. Turkish Archives of Pediatrics, 56(5): 447-499.
View at Google Scholar | View at Publisher

9. Borrelli, M. R., Griffin, M., Ngaage, L. M., Longaker, M. T., and Lorenz, H. P. (2021). Striae distensae: Scars without

wounds. Plastic and Reconstructive Surgery, 148(1): 77-87.

View at Google Scholar | View at Publisher

10. Cheng, J., Zhou, C., Liu, J., Geng, Y., Liu, L., and Fan, Y. (2024). Expression of neutrophil extracellular trap-related
proteins and its correlation with IL-17 and TNF-a in patients with oral lichen planus. Peer Journal, 12: 18-19.

View at Google Scholar | View at Publisher

11. Singh, D., Rai, V., and Agrawal, D. K. (2023). Regulation of collagen I and collagen III in tissue injury and
regeneration. Cardiology and cardiovascular medicine, 7(1): 5-11.

View at Google Scholar | View at Publisher

12. Smoller, B., and Bagherani, N. (2021). Atlas of Dermatology, Dermatopathology and Venereology: Cutaneous
Anatomy, Biology and Inherited Disorders and General Dermatologic Concepts. Springer.

View at Google Scholar | View at Publisher

13. Wang, Z., Qi, F., Luo, H., Xu, G., and Wang, D. (2022). Inflammatory microenvironment of skin wounds. Frontiers in
immunology, 13: 789274-789293.

View at Google Scholar | View at Publisher



https://sciencefrontier.org/journals/biomedical-research-and-clinical-advancements
https://sciencefrontier.org/journals/biomedical-research-and-clinical-advancements
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=1.%09Clementoni%2C+M.+T.%2C+Motta%2C+L.+R.%2C+Pedrelli%2C+V.%2C+and+Zaccaria%2C+G.+%282022%29.+Striae+distensae.+Effects+and+Side-Effects+of+Lasers%2C+Flash+Lamps+and+Other+Sources+of+Energy.+Energy+for+the+Skin%2C+6%3A+301-313%29.&btnG=
https://link.springer.com/chapter/10.1007/978-3-030-90680-1_27
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=2.%09Soliman%2C+A.+M.%2C+and+Barreda%2C+D.+R.+%282022%29.+Acute+inflammation+in+tissue+healing.+International+journal+of+molecular+sciences%2C+24%281%29%3A+641-652.&btnG=
https://www.mdpi.com/1422-0067/24/1/641
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=3.%09Tai%2C+Y.%2C+Woods%2C+E.+L.%2C+Dally%2C+J.%2C+Kong%2C+D.%2C+Steadman%2C+R.%2C+Moseley%2C+R.%2C+and+Midgley%2C+A.+C.+%282021%29.+Myofibroblasts%3A+function%2C+formation%2C+and+scope+of+molecular+therapies+for+skin+fibrosis.+Biomolecules%2C+11%288%29%3A+1095-1110.&btnG=
https://www.mdpi.com/2218-273X/11/8/1095
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Brief+Overview+About+Striae+Distensae.+Journal+of+Pharmaceutical+Negative+Results%2C+14%282%29%3A+42-45.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=5.%09Elbuluk%2C+N.%2C+Saizan%2C+A.+L.%2C+Hurtado%2C+A.+C.+M.%2C+Hamilton%2C+T.%2C+and+Kang%2C+S.+%282025%29.+Differences+in+clinical+features+and+risk+factors+for+striae+distensae+in+Black+and+White+women.+Archives+of+Dermatological+Research%2C+317%281%29%3A+1-10.&btnG=
https://link.springer.com/article/10.1007/s00403-025-04050-z
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=6.%09Silva%2C+V.%2C+Schukow%2C+C.+P.%2C+and+Restini%2C+C.+B.+A.+%282023%29.+Striae+distensae+as+a+diagnostic+indicator+for+eating+disorder+pathologies.+International+Journal+of+Dermatology%2C+62%286%29%3A+713%E2%80%93844%2C+e321%E2%80%93e369.+&btnG=
https://onlinelibrary.wiley.com/doi/abs/10.1111/ijd.16223
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=7.%09Katzer%2C+K.%2C+Hill%2C+J.+L.%2C+McIver%2C+K.+B.%2C+and+Foster%2C+M.+T.+%282021%29.+Lipedema+and+the+potential+role+of+estrogen+in+excessive+adipose+tissue+accumulation.+International+journal+of+molecular+sciences%2C+22%2821%29%3A+11720-11722.&btnG=
https://www.mdpi.com/1422-0067/22/21/11720
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=8.%09A%C5%9Fk%C4%B1n%2C+%C3%96.%2C+%C3%96z%C3%A7ak%C4%B1r%2C+E.+C.%2C+Uzun%C3%A7akmak%2C+T.+K.%2C+Kutlubay%2C+Z.%2C+and+Serdaro%C4%9Flu%2C+S.+%282021%29.+Evaluation+of+quality+of+life+in+children+and+adolescents+diagnosed+with+striae+distensae.+Turkish+Archives+of+Pediatrics%2C+56%285%29%3A+447-499.&btnG=
https://pmc.ncbi.nlm.nih.gov/articles/PMC8849104/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=9.%09Borrelli%2C+M.+R.%2C+Griffin%2C+M.%2C+Ngaage%2C+L.+M.%2C+Longaker%2C+M.+T.%2C+and+Lorenz%2C+H.+P.+%282021%29.+Striae+distensae%3A+Scars+without+wounds.+Plastic+and+Reconstructive+Surgery%2C+148%281%29%3A+77-87.+&btnG=
https://journals.lww.com/plasreconsurg/fulltext/2021/07000/striae_distensae__scars_without_wounds.13.aspx
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=10.%09Cheng%2C+J.%2C+Zhou%2C+C.%2C+Liu%2C+J.%2C+Geng%2C+Y.%2C+Liu%2C+L.%2C+and+Fan%2C+Y.+%282024%29.+Expression+of+neutrophil+extracellular+trap-related+proteins+and+its+correlation+with+IL-17+and+TNF-%CE%B1+in+patients+with+oral+lichen+planus.+Peer+Journal%2C+12%3A+18-19.&btnG=
https://peerj.com/articles/18260/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=11.%09Singh%2C+D.%2C+Rai%2C+V.%2C+and+Agrawal%2C+D.+K.+%282023%29.+Regulation+of+collagen+I+and+collagen+III+in+tissue+injury+and+regeneration.+Cardiology+and+cardiovascular+medicine%2C+7%281%29%3A+5-11.&btnG=
https://pmc.ncbi.nlm.nih.gov/articles/PMC9912297/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=12.%09Smoller%2C+B.%2C+and+Bagherani%2C+N.+%282021%29.+Atlas+of+Dermatology%2C+Dermatopathology+and+Venereology%3A+Cutaneous+Anatomy%2C+Biology+and+Inherited+Disorders+and+General+Dermatologic+Concepts.+Springer.+&btnG=
https://link.springer.com/book/9783030925093
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=13.%09Wang%2C+Z.%2C+Qi%2C+F.%2C+Luo%2C+H.%2C+Xu%2C+G.%2C+and+Wang%2C+D.+%282022%29.+Inflammatory+microenvironment+of+skin+wounds.+Frontiers+in+immunology%2C+13%3A+789274-789293.&btnG=
https://www.frontiersin.org/articles/10.3389/fimmu.2022.789274/full

ttps://sciencefrontier.org/journals/biomeq
cal-research-and-clinical-advancements

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

© 2025 Johnkennedy Nnodim, et al.

Elsedfy, H. (2020). Striae distensae in adolescents: a mini review. Acta Bio Medica: Atenei Parmensis, 91(1): 176-
177.

View at Google Scholar | View at Publisher

Huang, J., Heng, S., Zhang, W., Liu, Y., Xia, T., Ji, C.,, and Zhang, L. J. (2022). Dermal extracellular matrix molecules
in skin development, homeostasis, wound regeneration and diseases. Cell and Developmental Biology, 128: 137-
144.

View at Google Scholar | View at Publisher

Li, Y. H, Chuang, S. H., Huang, Y. C., and Yang, H. J. (2025). A comprehensive systemic review and meta-analysis of
the association between lipid profile and hidradenitis suppurativa. Archives of Dermatological Research, 317(1):
225-228.

View at Google Scholar | View at Publisher

Pfisterer, K., Shaw, L. E., Symmank, D., and Weninger, W. (2021). The extracellular matrix in skin inflammation and
infection. Frontiers in cell and developmental biology, 9, 682414.

View at Google Scholar | View at Publisher

Xiao, T., Yan, Z., Xiao, S., and Xia, Y. (2020). Proinflammatory cytokines regulate epidermal stem cells in wound
epithelialization. Stem cell research and therapy, 11(1): 232-242.

View at Google Scholar | View at Publisher

Zahra, M., Zubair, A., Aslam, N., and Naz, M. (2025). Investigating the impact of perceived social stigmatization and
social appearance anxiety on quality of life among patients with facial skin diseases. Archives of Dermatological
Research, 317(1): 1-9.

View at Google Scholar | View at Publisher

Potekaev, N. N., Borzykh, O. B., Medvedev, G. V., Pushkin, D. V., Petrova, M. M., Petrov, A. V., and Shnayder, N. A.
(2021). The role of extracellular matrix in skin wound healing. Journal of Clinical Medicine, 10(24): 5947-5972.

View at Google Scholar | View at Publisher

Rodriguez, A. J., Boonya-Ananta, M. T., Gonzalez, M., Le, V. N. D., Fine, J., Palacios, C., and Ramella-Roman, J. C.
(2022). Skin optical properties in the obese and their relation to body mass index: A review. Journal of Biomedical
Optics, 27(3): 030902-030902.

View at Google Scholar | View at Publisher

Sawetz, L., Lebo, P. B., Nischwitz, S. P., Winter, R., Schaunig, C., Brinskelle, P., and Lumenta, D. B. (2021). Platelet-
rich plasma for striae distensae: What do we know about processed autologous blood contents for treating skin
stretchmarks? A systematic review. International Wound Journal, 18(3): 387-395.

View at Google Scholar | View at Publisher

Huang, Q., Xu, L. L., Wu, T., and Mu, Y. Z. (2022). New progress in therapeutic modalities of striae distensae. Clinical,
Cosmetic and Investigational Dermatology, 23: 2101-2115.

View at Google Scholar | View at Publisher

Johnson, B. Z., Stevenson, A. W., Préle, C. M., Fear, M. W., and Wood, F. M. (2020). The role of IL-6 in skin fibrosis
and cutaneous wound healing. Biomedicines, 8(5): 101-104.

View at Google Scholar | View at Publisher



https://sciencefrontier.org/journals/biomedical-research-and-clinical-advancements
https://sciencefrontier.org/journals/biomedical-research-and-clinical-advancements
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=14.%09Elsedfy%2C+H.+%282020%29.+Striae+distensae+in+adolescents%3A+a+mini+review.+Acta+Bio+Medica%3A+Atenei+Parmensis%2C+91%281%29%3A+176-177.&btnG=
https://pmc.ncbi.nlm.nih.gov/articles/PMC7569590/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=15.%09Huang%2C+J.%2C+Heng%2C+S.%2C+Zhang%2C+W.%2C+Liu%2C+Y.%2C+Xia%2C+T.%2C+Ji%2C+C.%2C+and+Zhang%2C+L.+J.+%282022%29.+Dermal+extracellular+matrix+molecules+in+skin+development%2C+homeostasis%2C+wound+regeneration+and+diseases.+Cell+and+Developmental+Biology%2C+128%3A+137-144.&btnG=
https://www.sciencedirect.com/science/article/pii/S1084952122000647
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=16.%09Li%2C+Y.+H.%2C+Chuang%2C+S.+H.%2C+Huang%2C+Y.+C.%2C+and+Yang%2C+H.+J.+%282025%29.+A+comprehensive+systemic+review+and+meta-analysis+of+the+association+between+lipid+profile+and+hidradenitis+suppurativa.+Archives+of+Dermatological+Research%2C+317%281%29%3A+225-228.+&btnG=
https://link.springer.com/article/10.1007/s00403-024-03762-y
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=17.%09Pfisterer%2C+K.%2C+Shaw%2C+L.+E.%2C+Symmank%2C+D.%2C+and+Weninger%2C+W.+%282021%29.+The+extracellular+matrix+in+skin+inflammation+and+infection.+Frontiers+in+cell+and+developmental+biology%2C+9%2C+682414.&btnG=
https://www.frontiersin.org/journals/cell-and-developmental-biology/articles/10.3389/fcell.2021.682414/full
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=18.%09Xiao%2C+T.%2C+Yan%2C+Z.%2C+Xiao%2C+S.%2C+and+Xia%2C+Y.+%282020%29.+Proinflammatory+cytokines+regulate+epidermal+stem+cells+in+wound+epithelialization.+Stem+cell+research+and+therapy%2C+11%281%29%3A+232-242.&btnG=
https://link.springer.com/article/10.1186/s13287-020-01755-y
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=19.%09Zahra%2C+M.%2C+Zubair%2C+A.%2C+Aslam%2C+N.%2C+and+Naz%2C+M.+%282025%29.+Investigating+the+impact+of+perceived+social+stigmatization+and+social+appearance+anxiety+on+quality+of+life+among+patients+with+facial+skin+diseases.+Archives+of+Dermatological+Research%2C+317%281%29%3A+1-9.&btnG=
https://link.springer.com/article/10.1007/s00403-024-03719-1
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=20.%09Potekaev%2C+N.+N.%2C+Borzykh%2C+O.+B.%2C+Medvedev%2C+G.+V.%2C+Pushkin%2C+D.+V.%2C+Petrova%2C+M.+M.%2C+Petrov%2C+A.+V.%2C+and+Shnayder%2C+N.+A.+%282021%29.+The+role+of+extracellular+matrix+in+skin+wound+healing.+Journal+of+Clinical+Medicine%2C+10%2824%29%3A+5947-5972.&btnG=
https://www.mdpi.com/2077-0383/10/24/5947
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=21.%09Rodriguez%2C+A.+J.%2C+Boonya-Ananta%2C+M.+T.%2C+Gonzalez%2C+M.%2C+Le%2C+V.+N.+D.%2C+Fine%2C+J.%2C+Palacios%2C+C.%2C+and+Ramella-Roman%2C+J.+C.+%282022%29.+Skin+optical+properties+in+the+obese+and+their+relation+to+body+mass+index%3A+A+review.+Journal+of+Biomedical+Optics%2C+27%283%29%3A+030902%E2%80%93030902.+&btnG=
https://www.spiedigitallibrary.org/journals/journal-of-biomedical-optics/volume-27/issue-3/030902/Skin-optical-properties-in-the-obese-and-their-relation-to/10.1117/1.JBO.27.3.030902.short
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=22.%09Sawetz%2C+I.%2C+Lebo%2C+P.+B.%2C+Nischwitz%2C+S.+P.%2C+Winter%2C+R.%2C+Schaunig%2C+C.%2C+Brinskelle%2C+P.%2C+and+Lumenta%2C+D.+B.+%282021%29.+Platelet%E2%80%90rich+plasma+for+striae+distensae%3A+What+do+we+know+about+processed+autologous+blood+contents+for+treating+skin+stretchmarks%3F+A+systematic+review.+International+Wound+Journal%2C+18%283%29%3A+387-395.&btnG=
https://onlinelibrary.wiley.com/doi/abs/10.1111/iwj.13541
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=23.%09Huang%2C+Q.%2C+Xu%2C+L.+L.%2C+Wu%2C+T.%2C+and+Mu%2C+Y.+Z.+%282022%29.+New+progress+in+therapeutic+modalities+of+striae+distensae.+Clinical%2C+Cosmetic+and+Investigational+Dermatology%2C+23%3A+2101-2115.&btnG=
https://www.tandfonline.com/doi/abs/10.2147/CCID.S379904
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=24.%09Johnson%2C+B.+Z.%2C+Stevenson%2C+A.+W.%2C+Pr%C3%AAle%2C+C.+M.%2C+Fear%2C+M.+W.%2C+and+Wood%2C+F.+M.+%282020%29.+The+role+of+IL-6+in+skin+fibrosis+and+cutaneous+wound+healing.+Biomedicines%2C+8%285%29%3A+101-104.&btnG=
https://www.mdpi.com/2227-9059/8/5/101

© 2025 Johnkennedy Nnodim, et al.

ttps://sciencefrontier.org/journals/biomed
cal-research-and-clinical-advancements

Submit your next manuscript to ScienceFrontier and take full advantage of:

* Convenient online submission

* Thorough peer review

* No space constraints or color figure charges

» Immediate publication on acceptance

» Research which is freely available for redistribution

* Submit your manuscript at: https://sciencefrontier.org/submit-manuscript?e=2

GJ © The Author(s) 2024. This article is an open access article distributed under the terms and conditions of the Creative Commons
Attribution (CC BY) license,
Ev


https://sciencefrontier.org/journals/biomedical-research-and-clinical-advancements
https://sciencefrontier.org/journals/biomedical-research-and-clinical-advancements
https://sciencefrontier.org/submit-manuscript?e=1

