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BACKGROUND: Alopecia areata (AA) is a frequent nonscarring alopecia affecting the body or scalp, distinguished by hair loss without clinical
inflammatory indicators. OBJECTIVE: To compare the efficiency and safety of trichloroacetic acid (TCA), 35%, vs superficial cryotherapy in the
treatment of resistant AA. METHODS: In a double-armed, single-blinded, randomized clinical trial, 32 patients with resistant AA were randomized
into 2 groups of 16 patients each: superficial cryotherapy group and topical TCA group. The first group was treated with superficial cryotherapy
administered by spraying liquid nitrogen for 15 seconds, followed by thawing, and repeated for 2 further cycles, every 2 weeks for 3 months (6
sessions). The second group was treated with topical TCA performed once monthly for 3 months (3 sessions). RESULTS: No statistically significant
variance was discovered among the examined groups according to Severity of Alopecia Tool (SALT) score before treatment (P=0.93). Following
treatment, a SALT score reduction from 10.93+3.90 to 7.28+3.27 was demonstrated among the cryotherapy group and from 10.81+4.91 to
4.46+2.88 in the TCA group. A more significant reduction in alopecia severity (P<0.01) was discovered after treatment among the TCA group.
CONCLUSION: We have demonstrated the efficacy of both treatments with a more significant result favoring TCA. Considering that it is less
painful and easier to perform, superficial cryotherapy is especially worthy of application to patients with mild AA and with stable course who have
difficulty with conventional treatments. KEYWORDS: Alopecia areata, trichloroacetic acid, cryotherapy

the body and/or scalp, distinguished by loss of hair without any
clinical inflammatory indicators. It is one of the most prevalent
forms of hair loss observed by dermatologists, constituting 25% of all
alopecia cases. AAis classified as resistant only if it has not responded to
aminimum of 2 distinct treatment modalities. If AA fails to respond after
between 3 to 6 months, therapeutic resistance may be deemed probable.?
Multiple investigations have demonstrated that AA impacts 1%
to 2% of the general population, with an estimated lifetime risk of
1.7%. Nevertheless, prevalence may fluctuate between 0.1% and 6.9%
depending on the population. Several smaller investigations suggest a
minor female-to-male gender bias, potentially attributable to greater
female concern over hair loss and subsequent therapy.?
The condition may manifest at any age, and the lifetime frequency
seems to rise at an almost linear rate.* The median age at diagnosis is
33 years old. Men are more frequently diagnosed in childhood, while
women are more susceptible to diagnosis throughout adolescence
and demonstrate elevated concomitant nail involvement or related
autoimmune disorders.®

A lopecia areata (AA) is a prevalent nonscarring alopecia that affects

Trichloroacetic acid (TCA) is a chemical peeling agent that denatures
epidermal proteins and damages the superficial dermis. TCA, 35%, has
exhibited efficacy in treating patchy AA. The suggested mechanism of
action involves the stimulation of growth factor and cytokines during the
wound healing process.”

Superficial cryotherapy (SC) is a brief exposure to liquid nitrogen to
induce reactive vasodilation and enhance blood flow, potentially improving
microcirculation and nutritional conditions surrounding hair follicles.
Cryotherapy is an effective and safe method for treating AA patches.®

This study aimed to compare the efficacy and safety of TCA, 35%, vs SC
in the management of resistant AA.

METHODS

This single-blinded, double-armed, randomized clinical trial enrolled
32 patients with treatment-resistant AA. Participants were randomly
allocated into 2 groups of 16 patients each: one group received SCand the
other received topical TCA, 35%. The study was conducted at tertiary-care
university-affiliated teaching hospitals including Al-Azhar University
Hospital (New Damietta) and Al-Hussein University Hospital (Cairo), Egypt.
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Sample size calculation. Sample size was
calculated based on the change in the number
of hair follicles before and after liquid nitrogen
cryotherapy, as previously reported.” Using
G*Power (version 3.1.9.7) and assuming an
effect size of 0.769, a 2-tailed test with 0=0.05
and 80% power indicated a minimum sample
of 16 patients per group. Randomization was
performed using a computer-generated random
number sequence prepared by an independent
investigator. Allocation was concealed using
sequentially numbered opaque sealed
envelopes. Equal group sizes were achieved
through 1:1 allocation.

Inclusion criteria. Patients of both sexes
with resistant patchy AA who had discontinued
topical treatments, minoxidil lotion, and
intralesional corticosteroid injections at least
2 months before enrollment were included.
Patients aged 10 years and older were eligible
for inclusion.

Exclusion criteria. Patients with current or
past scalp dermatoses, recent (within 2 months)
use of hair growth—promoting agents, or severe
systemic illnesses were excluded.

Ethical considerations. The study protocol
and potential risks were explained in detail to
participants and guardians. Written informed
consent and photographic consent were
obtained. Ethical approval was secured from the
Institutional Review Board (IRB) of the Faculty
of Medicine, Al-Azhar University, Damietta.

Procedures. All participants underwent a
comprehensive history, physical examination,
and dermoscopic evaluation. Patients were
randomized into:

« Group A: Treated with SC using liquid

nitrogen spray for 15 seconds per cycle,

with 2 additional cycles following thawing.

Sessions were conducted biweekly over 3
months (6 sessions total).

« Group B: Treated with TCA, 35%, monthly
for 3 months (3 sessions). The target
area was degreased with 70% alcohol
and acetone before applying 1 mL of TCA
using a cotton-tipped applicator until
mild burning or level | frosting occurred.
The agent was feathered into surrounding
normal skin to avoid demarcation.

Follow-ups occurred at Weeks 4, 8, and 12.

Outcome measures. Efficacy was assessed
using the Severity of Alopecia Tool (SALT) score,
clinical hair regrowth, dermoscopic evaluation,

TABLE 1. Distribution of patient characteristics among the examined groups

SUPERFICIAL
0,
CRYOTHERAPY GROUP UL ek ol PVALUE
(n=16)
(n=16)
Mean+SD 24.37+9.72 25.37+£10.97 078
Median (range) 23.5(10-41) 22.5(10-45) ’
Male 7 (43.75) 8(50) 07
Female 9 (56.25) 8(50) ’
Mean+SD 8.25+2.38 8.31+2.41 0.94
Median (range) 8 (5-13) 8 (5-13) ’
Positive family history of
alopecia areata, n (%) 7 (43.75) 7 (43.75) 1.00
Progressive 5(31.25) 7(43.75) 046
Stable 11 (68.75) 9(56.25)

TCA: trichloroacetic acid

and photographic documentation. Progressive
disease was defined as enlargement of existing
patches or appearance of new lesions during the
preceding three months, whereas stable disease
was defined as absence of new lesions and no
increase in lesion size during the same period.
(linical improvement was categorized according
to percentage hair regrowth relative to
baseline as follows: no improvement (<10%),
mild improvement (10—25%), moderate
improvement (26—50%), and excellent
improvement (>50%).

Trichoscopic assessment was performed
with a handheld polarized dermoscope.
Images were captured using a digital single-
lens reflex camera and reviewed by a blinded
dermatologist. The SALT score categorizes AA
severity as 1to 20 (mild), 21 to 49 (moderate),
50 to 94 (severe), and 95 to 100 (very severe).®

Statistical analysis. Data were analyzed
using SPSS version 22. Qualitative variables
were presented as counts and percentages.
The Shapiro-Wilk test assessed normality of
quantitative variables, which were expressed
as means=SD (normal distribution) or median
(range) for non-normal data. Statistical tests
included x?, Mann-Whitney U, and t test, as
appropriate.

RESULTS

Demographics and baseline
characteristics. The mean age in the SC
group was 24.37+9.72 years (range: 10—41)
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vs 25.37+10.97 years (range: 10—45) in the
TCA group. Female patients constituted 53.1%
(n=17) of the total study population, and male
patients comprised 46.9% (n=15). The average
disease duration was 8.2542.38 months
(range: 5—13), and 47.5% of patients reported
a positive family history of AA in a first-degree
relative. No statistically significant differences
were observed between the groups in terms of
age, sex, disease duration, progression, or family
history (Table 1).

Baseline trichoscopic findings. Prior to
treatment, trichoscopic evaluation revealed yellow
dots as the most common feature in the SC group
(81.25%), followed by black dots (56.25%),
dystrophic hairs (50%), and exclamation mark
hairs (18.75%). In the TCA group, dystrophic hairs
were most frequent (62.5%), followed by yellow
dots (56.25%). The differences between groups
in these haseline trichoscopic features were not
statistically significant (Table 2).

Post-treatment trichoscopic changes.
Both treatment groups exhibited significant
reductions in yellow dots, black dots, and
dystrophic hairs (P<0.05). While no significant
intergroup differences were found in the reduction
of black dots, exclamation mark hairs, and
dystrophic hairs, the reduction in yellow dots was
significantly greater in the TCA-treated group
(P=0.02; Table 3).

SALT score analysis. The baseline SALT scores
were similar between the 2 groups (SC group:
10.9343.90; TCA group: 10.81+4.91; P=0.93).
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TABLE 2. Trichoscopic features before treatment among studied groups

SUPERFICIAL
CRYOTHERAPY GROUP
(n=16)

Yellow dots, n (%) 13 (81.25)
Black dots, n (%) 9(56.25)
Exclamation mark, n (%) 3(18.75)
Dystrophic hair, n (%) 8(50)

TCA: trichloroacetic acid

TOPICAL TCA 35% GROUP

(n=16) PVALUE

9 (56.25)
12(75)
7(43.75)
10(62.5)

TABLE 3. Trichoscopic features after treatment among studied groups

SUPERFICIAL
CRYOTHERAPY GROUP
(n=16)

Yellow dots, n (%) 9(56.25)
Black dots, n (%) 6 (37.5)
Exclamation mark, n (%) 2(12.5)
Dystrophic hair, n (%) 4(25)

*Statistically significant; TCA: trichloroacetic acid

TABLE 4. Alopecia areata severity before and after treatment

SUPERFICIAL
CRYOTHERAPY GROUP
(n=16)

10.93+3.90
10.5 (5-18)

Mean+SD
Median (range)

Mean=+SD
Median (range)

7.28+3.27
7.25(3-14)

TOPICAL TCA 35% GROUP

(n=16) PVALUE

3(18.75)
4(25)
3(18.75)
4(25)

TOPICAL TCA 35% GROUP

(n=16) PVALUE

10.81£4.91

10.5 (3-19)

4.46+2.88
3.75(1-10)

*Statistically significant; SALT: Severity of Alopecia Tool; TCA: trichloroacetic acid

TABLE 5. Degree of improvement at last session among the examined groups
SUPERFICIAL
CRYOTHERAPY GROUP
(n=16)

7 (43.75)
3(18.75)
5(31.25)
Excellent 1(6.25)
*Statistically significant; TCA: trichloroacetic acid

No change
Mild
Moderate

Post-treatment SALT score significantly decreased
in both groups (P<0.001):

« SCgroup: 10.93+3.90 to 7.28+3.27

« TCAgroup: 10.81+4.91 to 4.46+2.88

The reduction was significantly more
pronounced in the TCA group (P<0.01). Regarding
clinical outcomes:

« No change was noted in 43.75% of the SC

group vs 12.5% of the TCA group (P=0.04)

« Excellentimprovement occurred in 37.5%
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TOPICAL TCA 35% GROUP

(n=16) PVALUE

2(12.5)
3(18.75)
3(18.75)
6(37.5)

of the TCA group vs 6.25% of the SC group
(P=0.03)

« Differences in mild and moderate
improvement were not statistically
significant (Table 4, Table 5, Figure 1,
Figure 2)

Effect based on disease activity. In the SC
group, significant improvement was only seen in
patients with stable AA, whereas no significant
change was observed in those with progressive

disease. Conversely, in the TCA group, a significant
reduction in severity was observed in both stable
and progressive disease (Table 6).

Patient satisfaction and adverse events.
Patient satisfaction was reported by 25% in the
SCgroup and 62.5% in the TCA group, though
this did not reach statistical significance (P=0.09;
Table 7). All patients experienced mild transient
discomfort during treatment. In the SC group, 2
patients developed transient hypopigmentation
and 1 experienced vesiculation, which resolved
spontaneously. No severe adverse events were
reported in either group.

DISCUSSION

AA'is an autoimmune condition primarily
affecting the scalp but can also involve other hair-
bearing areas." This study aimed to compare the
efficacy and safety of TCA, 35%, vs SCin managing
resistant cases of AA.

Both treatment modalities resulted in
significant clinical and trichoscopic improvement.
However, the TCA group exhibited greater
reductions in SALT score and trichoscopic disease
markers, particularly yellow dots, suggesting
superior efficacy.

Mechanisms of action. The therapeutic
effects of TCA may be attributed to its irritant
properties, inducing the release of cytokines
and growth factors such as platelet-derived
growth factor, vascular endothelial growth
factor, keratinocyte-derived growth factor, and
interleukin (IL)-10." Additionally, TCA may
promote dermal remodeling and hair follicle
stimulation through localized inflammation and
immunomodulatory effects, potentially reducing
autoreactive T-cell activity.™

Anter et al™ observed clinical improvement
in AA using TCA, 35%, reporting a reduction
in trichoscopic markers and inflammatory
infiltrates on histopathology. Another study
comparing intralesional corticosteroids with
topical TCA showed comparable efficacy, with
TCA significantly reducing all disease activity
markers including yellow dots and exclamation
mark hairs." These findings are consistent with
the present study’s results, where TCA achieved
superior outcomes compared to cryotherapy.

Comparison with previous cryotherapy
studies. Sardana et al” found cryotherapy to
be effective, especially in stable cases, which
aligns with our observation that SC was more
effective in nonprogressive AA. Cryotherapy
has been proposed to enhance circulation and
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modulate immune responses through localized
inflammation and cytokine suppression, including
reduced levels of IL-17, IL-1B, and IL-23.1-"
Studies such as that by Huang et al'® and
others®?" have also reported positive outcomes
with SC, especially when applied in dual freeze/
thaw cycles. A recent meta-analysis demonstrated
major and minor regrowth in 26.2% and
37.8% of patients treated with cryotherapy,
respectively.2 While our study confirms its utility,
TCA demonstrated more consistent improvement
across both stable and progressive disease
subgroups.

LIMITATIONS

The primary limitations include a relatively
small sample size, gender imbalance, and limited
follow-up duration, which may have impacted
the assessment of recurrence. Additionally, the
absence of a control (untreated) group limits
comparative interpretation. Despite these, the
study provides meaningful insight into the
comparative efficacy of 2 promising AA treatment
options.

CONCLUSION

Both SCand TCA, 35%, are effective treatments
for resistant AA. However, TCA demonstrated
significantly superior outcomes in disease severity
reduction, trichoscopic improvement, and patient
satisfaction. Given its ease of application and
effectiveness in both stable and progressive
disease, TCA may be considered a preferred
therapeutic option.
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