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Abstract:

Alopecia areata is a common cause of nonscarring alopecia, with patchy, confluent, or
diffuse patterns, involving mainly the scalp and other hairy areas of the body. It's
considered a therapeutic challenge due to prognosis, unpredictable course, and variable
efficacy of available therapies. Several studies have evaluated the efficacy of
cryotherapy in the treatment of alopecia areata with varying success rates.

Superficial cryotherapy using liquid nitrogen mainly was used in several studies for
treating alopecia areata with various subtypes including mild, moderate, and
recalcitrant alopecia areata, and alopecia totalis with variable rates of therapeutically
accepted terminal hair regrowth. Its main mechanisms of efficacy in alopecia areata are
vascular changes and immunomodulation.

Superficial cryotherapy was effective and safe in treating alopecia areata of the
eyebrows. It was nearly as effective as topical steroids and topical PUVA therapy and
was combined with topical immunotherapy and topical steroid with increased efficacy.
It's a well-tolerated« convenient, and simple office-based procedure« especially in
children who are susceptible to side effects of other conventional therapeutic options.
The reported side effects of superficial cryotherapy included vesiculation, erosion, crust
formation, transient pigmentary alteration, and partial leukonychia, however, they were
transient.

Introduction:

Alopecia areata (AA) is the most preva- systemic corticosteroids, methotrexate,
lent autoimmune disorder and the seco- cyclosporine A and azathioprine ©),
nd most frequent cause of hair loss after biologic agents such as IL-12/IL-23 p40
androgenetic alopecia . It's a complex blockers ® and Janus kinase (JAK) inh-
inflammatory disease characterized by ibitors (. None of the traditional immu-
cellular infiltration of T lymphocytes ne-suppressive agents and immunolo-
targeting hair follicles (HFs), disrupting gically targeted newer therapies could
the anagen phase @. It affects 1-2% of establish long-lasting remission ®. No
the general population, with a lifetime systemic agents are approved by the
risk of 1.7% ©). Depression, generalized FDA for the treatment of AA ©. Sup-
anxiety, posttraumatic stress disorder, erficial cryotherapy is considered as one
social phobia, and suicidal thoughts are of the emerg-ing unconventional thera-
associated with AA @, Available treat- pies for AA 19, Cryotherapy is a contr-
ment options for AA inc-lude topical olled and targeted tissue destruction by
immunotherapy, topical and intralesi- applying a cold temperature substance
onal corticosteroids, PUVA therapy, 1, It's performed using a cryogen to
systemic immunosuppressants such as cool the targeted tissue to subzero

42



SOHAG MEDICAL JOURNAL
Vol. 25 No. 2 April 2021

Superficial cryotherapy, does it work in alopecia areata?

Zeinab Abu-El baha Gouda

temperatures. The cry-ogens used incl-
ude liquid nitrogen (-196°C), carbon
dioxide snow (—79°C), nitrous oxide
(=70°C), dimethyl ether and propane
(—=57°C), and salt-ice mixture (—20°C)
(12) Liquid nitrogen is the typical cryo-
gen. It's only used under the clinician’s
supervision to avoid unnecessary skin
damage 3. There are prescription-free
cryogenic devices, which freeze thro-
ugh evaporative cooling by the sudden
expansion of compressed solvents, such
as dimethyl ether (DME) and the mi-
xture of 75% and propane 25%
(DMEP)®415), The extent of tissue
injury induced by cryotherapy is deter-
mined by the rate of freezing, the cold-
est temperature reached, the freeze tim-
e, and the rate of thawing *?
Superficial cryotherapy refers to tissue
exposure to hypothermic cryogen for a
limited period of few seconds, unlike
the conventional standard cryotherapy
where the exposure is prolonged till ob-
taining an ice crystal. which can cause
cell disruption and rupture due to direct
effect or osmotic effect 617, and also
causes vascular damage vascular const-
riction, platelet aggregation« thrombus
formation occluding tissue blood flow,
ischemia, increased permeability, apop-
tosis, and immunological effect 9.
With this limited exposure to the cryo-
gen in superficial cryotherapy, neither
crystal formation nor blood flow occlu-
sion occurs 8, Superficial cryotherapy
induces hair regrowth in the AA throu-
gh those mechanisms:

After initial vasoconstriction induced
by cooling, during the thaw period as
the temperature reaches zero-degree
Celsius, significant local vasodilatation
occurs, with increased blood flow to the
tissues, followed by reactive vasodilata-
tion, improving the microcirculation®®.
The local edema and inflammation foll-
owing superficial cryotherapy may play
a role in inducing vasodilatation @9,

43

Superficial cryotherapy is suggested to
partially damage or denature keratino-
cytes, especially the antigenic compo-
nents of the HF keratin 16 and tricho-
hyalin which are targeted by antibodies,
this decreases the perifollicular cellular
infiltrates @9, Superficial cryotherapy
alters immune-logic processes by decr-
eesing the function of Langerhans cells
which are already have increased num-
bers in progressive AA, and this further
decreases the T cell infiltration @9,
Cryotherapy and hypothermia have
been associated with reduced in vitro
and in vivo T-cell and monocyte active-
ation response, reduced IL-17 release in
T cells, reduced IL-1B/IL-23 activation
of T cells, and reduced granzyme B pro-
duction ?Y. Abnormal melanocytes wit-
h large and bizarre melanosomes were
observed around the HFs of AA patie-
nts. So, superficial cryotherapy may
exert its therapeutic effects on AA by
blocking a pathology associated with
these abnor-mal melanocytes, or it
causes melan-ocyte alteration and prev-
ents their role in the initiation of AA.
(22)_Superficial cryotherapy using liquid
nitrogen was introduced by Huang et al
23- and has been used as a considerable
minimally invasive therapeutic modal-
ity for AA. The therapeutic efficacy of
superficial cryotherapy in AA has been
studied by various studies where:

Lei et al @ reported > 60% new hair
regrowth in 70/72 (97.2%) of the patie-
nts, considering superficial cryotherapy
effective, especially for mild AA, with
short treatment duration and minimal
adverse effects. Kim et al ®® reported
an overall clinical response of 66.7% in
33 patients with AA.

Also, Lee et al ?? reported an accepted
clinical response in 17/19 (89.5%) of
AA patients, Hong et al ®® reported an
overall clinical response in 105/153
(68.6%) of AA patients, after 12 weeks
of using liquid nitrogen for 3—4 cycles,
of 2-3 seconds each, and Faghihi and
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Radan @7 reported an overall response
of 80% in 38 patients with AA using
liquid nitrogen once a week for 12
weeks.

In the study of Jun et al ®®, 353 patients
with AA were treated using liquid
nitrogen for 3—4 cycles, of 2-3 seconds
each, with 215 (60.9%) of the patients
being responders. Amira et al @9,
reported a response rate of 60-90% ter-
minal hair regrowth, in 40/120 (33.3%)
of AA patients.

Additionally, Abdel-Majid et al 9
reported an accepted therapeutic resp-
onse (>50% terminal hair regrowth in
55% of AA lesions using liquid nitro-
gen once weekly for 6 weeks, while
Sayed et al @V, obtained > 50% terminal
hair regrowth in 62.9% of 27 patients
with AA using liquid nitrogen in 3—4
freeze-thaw cycles, of 2-3 seconds
each, every 2 weeks for 6 sessions.

For recalcitrant AA, Zawar and Karad
(19) obtained >50% terminal hair regro-
wth in 8/10 (80%) of patients with reca-
Icitrant AA. Owing to its non-
destructive and minimally painful nat-
ure, superficial cryotherapy was therap-
eutically effective in treating AA in
fragile areas other than the scalp like
eyebrows @233, Superficial cryotherap-
y was combined with other therapeutic
modalities for AA treatment, such as
prednicarbate 0.25% solution, with a
mean SALT score (Severity Alopecia
Tool, it deter-mines AA severity based
on hair loss percentage) decrease perce-
ntage of 40.7% versus 9.6% with pred-
nicarbate alone, ©®¥ and with topical
immunotherapy using squaric acid
dibutyl ester (SADBE) with more effi-
cacy than SADBE alone ©. Compared
to other therapeutic modalities of AA,
superficial cryotherapy resulted in
(>50%) terminal hair regrowth in
56.5% compared to 62.5% with 0.1%
betamethasone lotion, in 40 patients
with 120 recalcitrant AA patches ©8),
and it had a lower therapeutic effect of

44

80% than 91.5% achieved by topical
clobetasol propionate for patchy recalc-
itrant AA @9, Also, it was inferior to
intralesional triamcinolone injection
with a regrowth rate (>50%) in 23.3%
and 56.7% of patients respectively @9,
Superficial cryotherapy was less effect-
tive than topical PUVA therapy for
mild-to-moderate AA with >50% termi-
nal hair regrowth rates of 62.96%

and 80% respectively V. Regarding the
superficial cryotherapy technique; Lei
et al @ used a cotton swab soaked with
liquid nitrogen in two freeze-thaw cycl-
es, of 2-3 seconds free-ze and 2-3 sec-
onds thaw each, once weekly for 4 wee-
ks. Similarly, Gita and Mohammadreza
8 used a short duration of 2—3 seconds
of freeze and 3-5 seconds of a thaw;
and Jun et al ®®, sprayed liquid nitrogen
3-4 times on an ea-ch patch for 2-3 sec-
onds every 2 weeks.

Zawar and Karad 9, delivered liquid
nitrogen via a brass spray tip in 2 longer
freeze-thaw cycles, each of 15 seconds
freeze followed by 15seconds thaw,
however, Radmanesh and Azar-Beig
29 used a closed contact CO, system
applied for 10-15 seconds freeze for 8
weeks, with hair regrowth > 50% in
38.64% of 44 patients with AA or AT.
Recently, Abdel Motaleb and Sayed G7),
compared 3 different freezing durations
in 2 freeze-thaw cycles of liquid nitr-
ogen, of either 3-5, 8-10, or 1315 se-
conds each, with good to moderate resp-
onse in 65.2%, 76%, and 76.2%, respe-
ctively. They concluded that using 8-10
seconds dual freeze-thaw cycles is the
optimum and safe timing.

Superficial cryotherapy is contraindic-
ated in patients with intolerance to cold.
Adverse effects are usually mild, transi-
ent, reversible, and depend on the freez-
ing duration. They include mild pain,
pruritus, erythema, edema, blistering,
erosion, crustation, and transient pigm-
entary alteration % 28),
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Conclusion:

Superficial cryotherapy can be used as
a first-line treatment in mild forms of
AA especially in children, as it’s less
painful and has few and transient

side effects than intralesional and topic-
al steroids which are used as first-line
therapies. It can be considered a safe al-
ternative method particularly for those
who do not respond to topical or intral-
esional steroids and can be combined
with other therapeutic options in vario-
us subtypes of AA.
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