Striae Distensae: physiopathology

[ ABSTRACT

Introduction: Cutaneous atrophic striae or striae distensae (SD) is a very common disease.
Although SD is considered an aesthetic complaint, it can have important psychosocial
consequences. Moreover, its occurrence may reflect changes in tissue, and express local and
systemic pathological conditions. Considering the multiplicity of factors involved, the literature
is divergent and inconclusive. Objective: To investigate striae physiopathological aspects, which
have been studied, through systematic review of the literature. Method: We conducted searches
using three databases: MEDLINE (1966-2009), Cochrane Library and LILACS, in Portuguese,
English and Spanish, besides search for keywords in PubMed, review of bibliographic references
of the articles found, and manual search of the main Dermatology journals. Results: We
identified 113 articles, 101 in MEDLINE, 12 in Cochrane Library and none in LILACS,
for striae distensae. Of these, 25 publications were considered for descriptive purposes, were
analyzed 10 studies that were individually controlled (compared with samples of healthy skin)
or comparative (recent and old striae). Conclusions: There are few researches of good quality
on the physiopathology of cutaneous striae. The priority of most studies is on therapy, with little
interest in understanding the physiopathology. The knowledge of SD physiopathology is not
only important for the development of preventive methods and more effective treatment, but
also for better understanding of local and systemic changes related to the connective tissue.
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INTRODUCTION

Cutaneous atrophic striae or striae distensae (SD) is a very common disease, which causes
frequent dermatological consultations. Although SD is considered an aesthetic complaint, it can
have important psychosocial consequences.! Moreover, the occurrence of striae distensae may
reflect changes in tissue, and express local and systemic pathological conditions.?

According to Rabello,” SD are characterized by “skin atrophy with elongated form,
sometimes wavy, elevated, flat or depressed, but always soft and depressive, which after some
time become less apparent. The color is pale or bluish when recent, and pearly white towards
the end. When touched, they seem soft with a relative emptiness, as if the skin was over a
mobile and fleeting plan. The direction, roughly speaking, corresponds to cleavage lines or skin
tension”.

Striae can be associated with puberty (Figure 1), pregnancy (Figure 2),** Cushing’s

syndrome,® obesity,” and topical® and sistemic™!"

use of corticosteroids (Figure 3). Associations
have also been described with Marfan’s syndrome,'" infections such as tuberculosis,'? load lifting
and bodybuilding," rapid changes in weight, tissue expansion, sutures with tension'* and, more
recently, related to breast enlargement surgery.'

Although striae are described by some authors as a condition of skin stretching or distention,
with loss or disruption of elastic fibers in the affected region, others note that the striae do not
arise frequently on the abdominal skin above tumors, ascites, extensive bleeding or large hernias.®
Despite innumerous studies, the cause of striae appearance remains obscure. Rosenthal'® proposed
four etiological mechanisms of striae formation: insufficient development of tegument, including
elastic properties deficiency; rapid stretching of the skin; endocrinal changes; and other causes, possibly
toxic. Considering the multiplicity of factors involved, the literature is divergent and inconclusive.
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OBJECTIVE
The objective was to study through systematic review of
literature the physiopathological aspects of striae.

METHOD
Search strategy and studies selection

In the period from March 5 to April 15, 2009, searches
were performed using three databases: MEDLINE (1966-
2009), Cochrane Library, and LILACS, in Portuguese, English
and Spanish. We used the following keywords: striae distensae,
stretch marks, estrias cutaneas; and cross searching with the
words:  fisiopatologia/physiopathology,  genética/genetics,
fatores mecanicos/mechanical factors, fatores hormonais/
hormonal factors, estrégeno/estrogen, androégeno/androgen,
glicocorticoide/glicocorticoid, fibras elasticas/elastic fibers
and colageno/colagen. Other strategies used were: search for
keywords in PubMed, review of bibliographic references of
the articles found, and manual search of the main Dermatology

journals.

Study selection criteria

A total of 113 articles were identified, 101 in MEDLINE,
12 in Cochrane Library and none in LILACS, for striae
distensae. Twenty five publications were considered for
descriptive purposes, with joint analysis, since they mentioned
some aspects of striae physiopathology. For the proposed
objective, 10 studies that were either controlled (compared
with samples of healthy skin) or comparative (recent and old
striae) were individually analyzed. Included in these categories
were also the randomized, blind, or open studies.

Methodological quality

The methodological quality of the studies was assessed
through evaluation of to the following criteria: appropriate
randomization, use of control group, inclusion and exclusion
criteria clearly described; technique appropriately described,
use of laboratory methods for evaluation, biopsy of skin,
and anatomopathological examination with special staining,
electron microscopy, immunohistochemistry, among other
methods.

RESULTS

For didactic purposes, the physiopathological aspects were
divided into genetic factors, mechanical factors, and hormonal
factors. Nine publications were related to mechanical factors,
8 to hormonal factors, and 8 to genetic predisposition.

1 - Genetic predisposition

Some authors attributed the onset of cutaneous striae
to a familial tendency.*”” Chang ef al.'® in a retrospective
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study found genetic factors, such as family history, personal
background and ethnicity, as important predictors for the
onset of SD. Lernia ef al.” reported the onset of striae rubrae
in monozygotic twins of 6 years old. The patients had no
dimorphic features or musculoskeletal deformities. They had
moderate hyperextension of the joints and ligaments, and
present no hematological or endocrinal changes.

Genetic factors may be related with the presence of
striae, and may be associated with syndromes such as Ehlers-
Danlos,”

dominant familial striae distensae.?! Watson et al.?* attribute

Marfan,'" ectodermal dysplasia, and autosomal

the pathogenesis of striae to changes in the components of
extracellular matrix, including fibrillin, elastin, and collagen.
Lee et al.,” extracted total RNA from five samples of skin
with striae, studied procollagen gene expression for type I and
II1, elastin, fibronectin and beta-actin, and compared with no
skin lesion. The authors observed reduction of genes encoding
for collagen, elastin and fibronectin, a marked change in the
metabolism of fibroblasts.

2 - Mechanical agents

According to Shuster, the skin is a heterogeneous tissue
and can produce 3 responses in response to a stretching force:

1. Reversible elongation, i.e., an “elastic” stretch response;

2. Elongation failure, to the extreme, with cleavage, i.e., an
“inelastic” rigid response;

3. Mixture of the two responses with limited stretch and
rigidity.

The third response corresponds to cutaneous striae. The
author suggests that striae are always initiated by stretching,
no matter if the stimulus is excessive or minimum. The
cross-linking of collagen seems to be more important than
the quantity of collagen in striae response to stretching. An
increase in cross links, such as older age, increases the resistance
to the deformation by stretching, but this rigidity leads to skin
cleavage and not to formation of striae. On the other hand,
the absence of cross-linking leads to excessive elasticity and
stretchability, with possible rupture of the skin if stretching is
beyond the limit of elasticity, but without formation of striae.
This occurs only in the skin area where the connective tissue
is partially mature with a critical amount of collagen cross-
linked and immature “elastic” collagen, which allows a limited
degree of stretch and a partial intradermal rupture, or the striae.
The limited balance of stretching and cleavage would be a
continuous process and an adaptation to the needs of growth in
adolescence, and to changes in body mass in early adulthood.

Pieraggi et al.® suggest that striae result from disruption of
elastic fibers due to the forces of tension. Histological changes
found in this study, such as fragmented collagen, abundant
essential substance, and globular and quiescent fibroblasts



that lose all signs of fibrillar secretion suggest a fibroblastic
dysfunction due to distension.

However, Zheng et al.* believe that striae are the result
of an inflammatory reaction that determines the initial
destruction of elastic fibers and collagen. The process would
be followed by regeneration of elastic fibers in the direction
imposed by mechanical forces.

l.27

Henry et al.*” observed changes in mechanical properties
of the skin throughout pregnancy, with increased extensibility
and maintenance of elasticity, leading to the formation of
striae, especially in the last 3 months.

Piérard et al®

reported differences between mechanical
properties of the skin with striae in vivo and ex wvivo. The
mechanical properties of skin with SD were markedly
different from the apparently normal skin. In the skin with SD,
all rheological parameters of elasticity and extensibility had
abnormal responses. Increase was observed in the extensibility
of striae site. However, elasticity was reported to be decreased
ex vivo and unchanged in vivo, probably due to inherent forces
present in situ. It is assumed that in SD, the connective tissue
shows weak resistance to tensile stress.

Moraes etal.,”

in a study on skin distensibility and elasticity,
observed that it is possible to predict the onset of atrophic scars
and cutaneous striae through a clinical test of distensibility
with deformation higher than 0.4 cm.There are also studies on
the contractile properties of skin with SD fibroblasts**'. They
found no significant difference in the generation of forces
between fibroblasts from old SD, compared to normal skin
fibroblasts. Furthermore, it was observed that the contractile
properties of SD fibroblasts vary according to the lesion stage.
In early injury, fibroblasts have a more contractile phenotype,
similar to myofibroblasts.

3 - Hormonal and biochemical factors in the genesis of
striae
Until very recently, despite the involvement of hormonal

factors being cited in many studies of striae,*>%%10

mainly
in cases related to pregnancy, puberty, and the use of
corticosteroids, few studies actually found their involvement
in the physiopathogenesis of SD.

Simkim and Arce* studied the 24 hours urinary excretion
of 17-cetosteroides and 17-ketogenic steroids in obese patients.
Although the mean excretion of all obese patients (15.8 mg)
was significantly higher, compared to nonobese patients, the
excretion was higher in obese patients who had skin striae
(20.4 mg). Approximately 78% of obese patients with striae
showed increased 17-cetosteroides, but this result was not
statistically significant.

Cordeiro, Zecchin and Moraes™ observed significant
increase in the expression of androgen, glucocorticoid, and
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especially estrogen receptors in skin with early SD, compared
to skin without cutaneous striae. From this study; it is assumed
that changes in the expression of receptor hormones occur
in a well-defined time period of SD formation; therefore,
there would be differences in the skin hormonal action in
difterent stages of evolution of striae lesions. Similarly to the
tissue repair that occurs in the process of skin healing, in order
to form cutaneous striae, there should be a reorganization
and restructuring of the extracellular matrix (ECM) — related
to factors that initiate the process of degradation of ECM
macromolecules, coordinated by hormonal stimulation.

DISCUSSION

There are few researches of good quality on the
physiopathology of cutaneous striae. The focus of most
studies is on therapy, with little interest in understanding the
physiopathology. Among the studies on striae physiopathology,
the majority emphasizes only one of the factors associated with
the onset of SD, with the mechanical factor been the most

Figura 1 - Striae associated with puberty.

Figura 2 - Striae associated with pregnancy.

Figura 3 - Striae associated with use of systemic corticosteroids.
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studied. Perhaps the methodological difficulty of conducting
further laboratory studies explains the lack of systematic studies
on this subject. SD are basically an aesthetic dermatological
change, disfiguring but harmless, so there are restrictions on
obtaining material for skin biopsies in larger studies, especially
for early striae, and comparative studies with healthy skin.

The knowledge of SD physiopathology is not only
important for the development of prevention methods and
more effective treatment, but also for a better understanding
of local and systemic changes related to the connective
tissue.

REFERENCES

. Bergfeld WF A lifetime of healthy skin: implications for women. Int | Fertil
Women Med 1999;44:83-95.

2. Moraes AM, Sampaio SAP, Sotto MN, Golcman B. Previsio das cicatrizes
atroficas por meio da distensibilidade cutanea.An Bras Dermatol 2000;75:447-
456.

3. Rabello FE. Nomenclatura dermatoldgica. An Bras Dermatol Sif 1952;30:65-

194.

Liu DTY. Striae gravidarum. Lancet 1974;1(7858):625.

Atwal GS,Manku LK, Griffiths CE, Polson DW.Striae gravidarum in primiparae.

Br | Dermatol 2006;155:965-969.

6. Simkin B,Arce R. Steroid excretion in obese patient with colored abdominal
striae. N Engl | Med 1962;266:1031-1035.

7. Yosipovitch G, DeVore A, Dawn A. Obesity and skin: skin physiology and skin
manifestations of obesity.] Am Acad Dermatol 2007;56:901-916.

8.  Rogalski C, Hautein UF, Glander H], Paasch U. Extensive striae distensae as
a result of topical corticosteroid therapy in psoriasis vulgaris. Acta Derm
Venereol 2003;83:54-55.

9.  Lee JH, Lee EK, Kim CW, Kim TY. A case of edematous striae distensae in
lupus nephritis. ] Dermatol 1999;26(2):122-124.

10.  Euvrad S, Kanitakis J, Cochat P, Cambazard F, Claudy A. Skin diseases in children
with organ transplants. ] Am Acad Dermatol 200 1;44(6):932-939.

Il. Aoyama T, Francke U, Gasner C, Furthmayr H. Fibrillin abnormalities and
prognosis in Marfan syndrome and related disorders. Am ] Med Genet
1995;58:169-176.

12. Lawrence SH, Slakin D, Schwartz ]JA, Fortner HC. Rupture of abdominal wall
through striae distensae during cortisone therapy. JAMA 1953;152:1526-
1527.

ok

140  Surgical & Cosmetic Dermatology

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

Karamfilov T, Elsner P. Sports as a risk factor and therapeutic principle in
dermatology. Hautarzt 2002;53(2):98-103.

Ergun SS, Ozcan RH, Kural YB. Striae distensae: a rare complication resulting
from overinflation of tissue expander. Aesthetic Plast Surg 2007;31(5):606-
607.

Keramidas E, Rodopoulus S. Striae distensae after subfascial breast
augmentation. Aesthtic Plast Surg 2008;32(2):377-380.

Rosenthal DB. Striae atrophicae cutis. Lancet 1937;232:557-560.

Tashima CK. Striae gravidarum. Lancet 1974;1(7863):924.

Chang AS, AgredanoYZ, Kimball AB. Risk factor associated with striae
gravidarum. ] Am Acad Dermatol 2004;51:881-885.

Lernia V, Bonci A, Cattania M, Bisighini G. Striae Distensae (rubrae) in
Monozygotic Twins (letter). Pediatr Dermatol 2001;18(3):261-262.

Moraes AM, Cintra ML, Sampaio SAP, Sotto MN, Sesso A.The ultrastrusctural
and Histophtometric Study of Elastic and Collagen Fibers in Type Il Ehlers-
Danlos syndrome and Subclinical forms. Ultrastructural Pathol 2000;24:129-
134.

MCkusicVA. Transversae Striae Distensae in the lumbar area in father and
two sons. Birth Defects 1971;7:260-261.

Watson RE, Parry EJ, Humphries D et al. Fibrillin microfibrils are reduced in
skin exhibiting striae distensae. Br | Dermatol 1998;138(6):931-937.

Lee KS, Rho Y], Jang Sl et al. Decreased expression of collagen an fibronectin
gene in striae distensae tissue. Clin Exp Dermatol 1994;19:285-288.

Shuster S.The cause of striae distensae.Acta DermVenereol Suppl 1979;59(85):
105-108.

Pieraggi MT, Julian M, Delmas M, Bouissoun H. Striae: Morphological Aspects
of Connective Tissue.Virchows arch (Pathol Anat) 1982;396:279-289.

Zheng P, Lavker RM, Kligman AM. Anatomy of striae. Br ] Dermatol
1985;112(2): 185-193.

Henry F, Piérard-Franchimont C, Pans A, Piérard GE. Striae distensae of
pregnancy.An in vivo biomechanical evaluation. Int ] Dermatol 1997;36:506-
508.

Piérard GE, Nizet JL, Adanta JP Camacho MA, Pans, Fissette J. Tensile
properties of relaxed excised skin exhibiting striae distensae. | Med Eng
Technol 1999;23(2):69-72.

Moraes AM, Sampaio SAP, Sotto MN, Golcman B. Previsdo das cicatrizes
atroficas por meio da distensibilidade cutinea. An Bras Dermatol
2000;75(4):447-456.

Viennet C, Bride J, ArmbrusterV et al. Contractile forces generated by striae
distensae fibroblasts embedded in collagen lattices. Arch Dermatol Res
2005;297(1):10-17.

Piérard-Franchimont C, Hermanns JF, Hermanns-Lé T, Piérard GE. Striae
distensae in darker skin types: the influence of melanocyte mechanobiolgy. |
Cosmet Dermatol 2005;4(3):174-178.

Simkin B,Arce R. Steroid excretion in obese patient with colored abdominal
striae. N Engl | Med 1962;266:1031-1035.

Cordeiro RCT, Zecchin KG, Moraes AP. Expression of estrogen,androgen and
glucocorticoid in recent striae distensae. Int ] Dermatol In print.





