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Clinical evaluation of the efficacy of
trichloroacetic acid and subcision,
combined or isolated, for abdominal striae

ABSTRACT

Introduction: Striae are frequent complaints in dermatology, however most studies are based
on the use of laser, and the eftects of other treatment modalities are observed by few doctors.
Objective: To compare three therapeutic modalities: Subcision alone, trichloroacetic acid
(TCA) 20% alone, and subcision combined with application of TCA 20% in treatment of striae.
Materials and Methods: Eleven female patients, skin phototype II-IV with striae gravidarum,
had their lower abdomen divided into 4 quadrants. One stria of each quadrant was selected
to be subjected to one of 3 procedures and 1 quadrant was the control. Objective evaluation
was performed by the physician and subjective evaluation was performed by the patient.
Results: Reduction in width with subcision and in length with TCA 20% were observed
by measurement. In the subjective evaluation, improvement was observed mainly with the
subcision-TCA 20% treatment. Photografic evaluation was disregarded. At statistical analysis,
there was no significant difference between treatments. There were no adverse effects related
to treatments. Conclusion: Despite the reported improvement, especially with the subcision-

TCA 20% treatment, there was no statistically significant difference between treatments. .

INTRODUCTION AND OBJECTIVE

Striae is a quite common complaint in dermatology practice. However, there are only a few
conclusive studies regarding effective treatments for this condition. Clinically, striae are linear or
fusiform lesions of variable length and width according to the site and condition in which they
develop. Striae gravidarum predominate in abdomen and breast and, associated with changes in
weight, they predominate in arms and armpits.'*? Lesions are usually asymptomatic and follow
cleavage lines.! They are always transverse to the direction of greatest tension: when major
tension is horizontally applied, stria appears in vertical direction and vice versa.** They may
present slight burning and itching, but aesthetics is the main concern.!

Color of striae depends on combination of microvascular component and size and activity
of melanocytes.’ Clinical appearance is influenced by the patient’s skin phototype and, in dark-
skinned individuals, these two perceptions can be changed, since the human eye detect the
difference in color between striae distensae and the surrounded skin.>¢ Striae can be erythematous
(red), bluish (cerulae), white (alba), and blackened (nigra).®” In fair-skinned individuals, striae
begin as erythematous or pink lesions, with a smooth and tense surface (redish), and gradually
lose pigmentation becaming atrophic and white (alba).!® Striae cerulae appear in individuals
who have used steroids for a long time, and nigras in patients with skin phototypes IV and V. In
this case, the color appears to be controlled by a mechanical-biological process that activates or
inhibits melanogenesis in dark-skinned people.>®

Histological findings of striae are similar to a scar: flattening of epidermis, attenuation of
epidermal cones, and presence of thin collagen bands grouped mainly in the papillary dermis,
which could also extend to deeper layers in horizontal direction to the epidermis. Special stains
for elastic fibers showed that striae have absent and fine elastic fibers in some areas.>”
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A variety of clinical conditions predispose the onsent
of striae, a common problem in dermatology. Pregnancy,
adolescent growth spurt, infections, obesity, use of steroids,
and physical activity with muscle hypertrophy are the most
frequent conditions, justifying female predominancy as a
frequent cosmetic complaint. Among adolescents, 40% to 70%
have striae while 90% of women have at least one area of
striae after pregnancy. In the early stages, the lesions are usually
red or pink (striae rubrae), becoming white and atrophic with
evolution (striae alba). The etiology of striae is still unknown,
but the role of endocrine conditions and skin stretching are
accepted as triggering factors.'’

Striae predisposition was in the past associated with
diabetes, and fibroblasts
dysfunction; currently, however, the genetic predisposition

adreno-cortical  hyperactivity,
seems to be the main triggering factor. After excessive skin
stretching, to the rupture of dermal elastic fibers, fibroblasts
become unable to adequately repair the extracellular matrix
components responsible for skin resistance, and the striae
appear. In vitro, skin with striae, or apparently normal skin of
individuals with striae, shows a decrease in the rate of growth,
migration and proliferation of fibroblasts with decreased
production of elastin, fibrillin-1, collagen-1, and fibronectin,
compared with the skin of individuals without striae, showing
the previous susceptibility of these individuals.® In striae
gravidarum, the main risk factors are: low maternal age, weight
gain, and newborn weight.’

Treatment options for striae are very limited and have
disappointing results. Partial results have been reported with
topical use of tretinoin, combined or not with glycolic acids
or L-ascorbic acid. The new technologies derived from laser
gained popularity and were used in striae treatment. The 585-
nm pulsed dye laser is the most studied, with clinical and
histological improvement after treatment.”!®'"'> The 308-
nm Excimer laser and 585-nm pulsed dye laser associated
with non-ablative radiofrequency and intense pulsed light
were also tested, but the high cost limits these forms of
treatment.11,12,13,14,1516,17

New effective and easy to access methods are needed to
facilitate the access to striae treatment. Subcision was initially
described by Orentreich for treatment of scars and wrinkles
in 1995." As stria is considered a cutaneous scar by many
dermatologists, subcision could be a choice for treatment
of this condition. There are few reports regarding the use of
subcision for treatment of striae, with inconclusive results."
On the other hand, there was improvement in the appearance
of striae after the use of dermabrasion followed by TCA 15%.?!
There are no publications on the use of subcision associated
with TCA for striae treatment.
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The purpose of this study was to observe and compare,
in abdominal striae, the response to 3 treatment modalities:
subcision alone, subcision combined with application of TCA
20%, and application of TCA 20% alone.

MATERIALS AND METHODS

We conducted a comparative, experimental, prospective,
and longitudinal study with outpatients from the Dermatology
Department of Hospital de Clinicas from Curitiba, Parana.

Were included female patients with striae in the lower
abdomen, with 18 years of age or older and no history of
previous treatment. Patients with a history of hypertrophic
scar or keloid, use of topical or systemic medication in the
past year, pregnancy, and low capacity of understanding were
excluded from the study. The study was approved by the
Research Ethics Committee of the Hospital de Clinicas, and
all patients signed an informed consent.

Striae were classified as red, alba, cerulae, or nigra according
to color. The intensity was classified as mild, moderate, or
severe according to their numbers in each quadrant. In clinical
history, data such as skin type, age, sex, previous treatment,
hypertrophic scar or keloid history, evolution time, and striae
color were evaluated.

The lower abdomen was divided into 4 quadrants, and the
umbilical scar considered as the upper limit. The size of each
quadrant was 10 cm x 5 cm (length x width). One stria of each
quadrant was selected to be subject to one of the procedures
described below:

subcision alone: the area was cleaned with alcohol 70%,
stria limits was marked with ink, using anesthesia with
2% lidocaine with epinephrine, followed by insertion of
needle Nokor BD 18G into deep dermis, with forward and
backward movements until layer dissection was performed
without resistance;

TCA 20% alone: the area was cleaned with alcohol 70%,
stria limits was marked with ink, and TCA 20% applied twice
on stria with a cotton swab;

subcision+TCA 20:after completion of subcision according
to the technique described above, TCA 20% was applied twice
on sria with a cotton swab.

The last quadrant was reserved for control and received
no treatment. Photographs were taken with camera Sony
Super SteadyShot DSC-W 80 in auto-adjustment mode, with
maximum zoom (3x) and without flash in each quadrant at
baseline and 12 weeks after treatment.

Assessment of therapeutic response was as follows:

Objective: with observation of the lesion characteristics,
measurement of striae length and width by the same
investigator, and calculation of percentage change;
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Subjective: the patient rated the result as: no improvement
(0), poor (1-25%), fair (25-50%), good (50-75%), excellent
(75-100%), for each of the 3 treatments;

Photographic: with observation of the treated areas before
and after treatment by 2 independent dermatologists who
classified the response as: no improvement (0), poor (1-25%),
fair (25-50%), good (50- 75%), excellent (75-100%), for each
of the 3 treatments.

For statistical analysis, the Wilcoxon Signed-Rank was
used to compare the same treatment (before and after). For
comparison between different treatments, the Kruskal-Wallis
test was used with p < 0.05 considered statistically significant.

RESULTS

Eleven female patients were included in this study, with
Fitzpatrick’s skin phototype II-1V, aged between 20 and 48
years (mean 30.6 years), and striae gravidarum in the lower
abdomen without prior treatment. Ten patients had striae alba
and one patiente had striae nigra. One stria was classified as
severe, seven as moderate, and three as mild in intensity. Striae
duration ranged from 8 to 480 months (mean 153.1 months).
One patient did not complete the study due to follow-up loss.
(Table 1).

In subjective evaluation by patients, there was improvement
mainly with the subcision-TCA 20% treatment (Figure 1). Of
the 10 patients treated, 6 reported improvement of more than
75% compared to the stria initial state. Patients treated with
TCA 20% alone reported 50% improvement. However, only
two patients reported improvement above 50% with subcision
alone.There was ditficulty in performing the striae length and
width measurements. Some measures of width and length
increased significantly after treatment, suggesting technical
difficulties for the correct marking of points to be measured.

There was a decrease in width mainly with subcision
(23.3%), followed by treatment with TCA 20% alone
(15%), and after the combination of both (8.7%) (Figure 2).

Table | - Description of Patients Included in the Study

. Age Fototype | Evolution . Color
FelitE Sex (yegrs) (Fitzpai/r’i)ck) (months) Intensity (stria)
F 20 11 36 Moderate B
F 23 \% 9 Moderate N
F 22 \% 72 Moderate B
F 48 I 348 Discrete B
F 35 1] 192 Moderate B
F 48 1] 336 Moderate B
F 23 \% 72 Discrete B
F 26 \% 8 Moderate B
F 28 \% 48 Moderate B
F 42 \% 480 Discrete B
F 22 \% 84 Moderate B
F, female; B, white or alba; N, nigra.
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Figure 1 — Response assessment after treatment.
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Figure 2 — Comparison between treatments concerning width.

Regarding the decrease in length of striae, treatment with
TCA 20% showed higher scores than the others treatments
(18%), followed by subcision-TCA 20% (14%), and subcision
alone (8.1%) (Table 2 and Figure 3). Despite these results,
the overall performance of TCA 20% for abdominal striae
treatment was considered only mild (Figure 4).

Color, texture, and overall appearance of striae were
assessed at baseline and 3 months after treatment, presenting
no difference by the investigator evaluation. Among adverse
events, all patients reported tolerable discomfort during
treatment, with no difference between tecniques and peeling
of skin after treatment with TCA.There were no complications
related to striae treatment.

Photographicassessment was performed by two independent
dermatologists, but it was aborted due to the difficulty of a
standardized measurement for photographs, the treatment of
only one stria per quadrant, and the inconsistent results difficult
to observe and classify on the suggested parameters.

DISCUSSION

There is no standard treatment for striae,and the options are
very limited.” The results are disappointing in demonstrating
significantimprovement. Most published studies involve the use
of laser or new technologies of high cost. The 585 nm Pulsed
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Table Il - Percentage Decrease in Striae Measurement After Treatment

Striae1 Striael Reduction | Striae2 Striae2 Reduction | Striae 3 Striae 3 Reduction
baseline final % baseline |final % baseline final %
Total width 56 43 23.3 46 42 8.7 55 47 15
Total 571 525 8.1 542 471 14 125 74.7 18
length)

Striae 1, subcision; striae 2, subcision + TCA 20%; striae 3, TCA 20%.
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Figure 3 — Comparison between treatments concerning length.
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Figure 4 - TCA performance in striae treatment.

Dye laser is the most studied of all types, and has demonstrated
clinical and histological difference after treatment.”'" Other
technologies used for striae treatment are Pulsed Dye Laser -

® 11

PDL (585 nm) associated with radiofrequency Thermage®,

1213 and intense pulsed light.'

308 nm Excimer laser,

Reports on chemical treatment of striae are also limited
in literature. Many topical agents have been used. Elson ML
showed that among 20 patients with striae of various etiologies
treated with topical tretinoin 0.1%, 15 had significant
improvement in photographic evaluations.? However,
Pribanich et al. failed to reproduce the same results with a
concentration of 0.025% tretinoin in a blind study. > There are
reports of improvement in red striae with 20% glycolic acid
combined with tretinoin 0.05% or associated with L-ascorbic
acid 10%." In 10 patients with striae alba, after 4 and 12 weeks
of blind treatment, analyses by visual scale, profilometry and
histopathologic analysis showed that both regimens improved
the appearance of striae.

Evaluation of improvement and worsening in striae
treatment is complex. Many previous studies have reported
exclusive visual improvement, others report improvement
in photographic evaluation. The profilometric method is a
technique that allows quantification from the determination of
a surface roughness factor. Contact profilometry is done with
a profilometer equipped with a pointed edge to trace the skin
surface, thus producing vertical movements which are converted
into an electrical signal that is then integrated as a skin roughness
factor. In this study, the fragility of the support in these criteria
was clear, showing the need for histological complementation.
Both patient and investigator subjective criteria can definitely
affect the results evaluation, as well as the studies in which
improvement may not have been evident. Biopsies before and
after treatment are needed to evaluate the pattern of change in
elastic and collagen fibers to clarify the achieved results.

Trichloroacetic acid (TCA) at a concentration of 35-50%
has been used with variable results and complications when
used in large areas. TCA could stimulate fibroblastic reaction.?
The use of dermabrasion followed by TCA 15% in 69 patients
of various skin phototypes and after 1 to 8 treatments (mean
4.2) showed 70% improvement in striae appearance, as assessed
by both physician and patient.”

Treatment with TCA 20% alone was responsible for a
greater decrease in striae length (Table 2), which could validate
the data obtained in the previous study. According to patients’
evaluation, there was improvement mainly with subcision +
ATA 20% treatment, and the worst results were observed with
subcision alone (Figures 5 and 6). The improvement results
by striae measurement before and after treatment were not
concordant with the subjective analysis of the patients. There
was a greater decrease in width with subcision and in length
with TCA 20%, however, one must consider the technical
difficulties in striae measurement (Figures 2 and 3).

There are no other studies in literature with these treatment
modalities. Despite the limited response of subcision, there was no
complication of this procedure, as described in a previous study.

CONCLUSION

The treatments of striae with ATA 20% associated or not
with subcision seem to be effective in striae treatment. These
reatments are low cost and proved to be safe in this study.
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IMPROVEMENT EVALUATION WITH
SUBCISION
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Figure 5 - Subcision performance in striae treatment.

The subjective criteria and photographic assessment of

striae improvement are fragile, and histological evaluation

before and after treatment should always be included for an

objective assessment and, preferably, blind for the modalities

applied.
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