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L E T T E R S  T O  T H E  E D I T O R

The first study on combined carboxytherapy and minoxidil 
20% in the treatment of Lichen planopilaris: A case series and 
literature review

To the Editor,
LP is an inflammatory clinical condition affecting hair, nails, and mu-
cosal membranes.Lichen planopilaris is a rare variant of LP involving 
hair follicles and causes primary cicatricial alopecia. The course of 
hair loss in LPP is sudden onset accompanying by itching, burning, 
and scalp pain. During the active phase of the disease, scalp scarring 
is presented due to inflammation.1 The main goal of LPP treatment 
is to prevent hair loss and scar formation. Most systemic treatments 

present unfavorable adverse effects such as immunosuppression 
that limit their use; hence, localized treatment can play an essential 
role. Carboxytherapy has frequently been used for cosmetic and 
therapeutic purposes in recent years.2,3 Carbon dioxide (CO2) in-
duced hypercapnia and decreased pH increase blood supply and ox-
ygen transportation to the site of injection.4 The promising effects 
of carboxytherapy, especially in patients with alopecia, prompted 
us to the current study. In this study, nine patients (20–50) with 
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F I G U R E  1  Study patients: Patient A 
with an alopecia patch on the top of the 
scalp progressing to the crown, patient B 
with an alopecia patch on the top of the 
scalp and another patch on the left side 
of the scalp and patient C with scattered 
alopecia areas from frontal to the crown 
before the treatment and 12 months after 
the treatment
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cicatricial alopecia resulted from chronic Lichen planopilaris were 
enrolled. All patients had patch-like alopecia that were not exten-
sive, and they all were in the moderate stage of LPP, resistant to the 
first line of LPP treatment. Patients received Carboxytherapy every 
2 weeks (three total sessions), and topical Minoxidil 20% per month 
for a total of three consecutive months. Hair-pull test, dermoscopy, 
and photography were performed to record the treatment's results 
before and every 3 months after treatment for 1 year. One year after 
the combination therapy, the results of hair-pull test significantly de-
creased in all nine patients. The post-treatment assessment showed 
a significant increase in the hair density and diameter. The photo-
graphs of three patients are displayed before and 12 months after 
the treatment (Figure 1). The LPPAI score ranges is shown in Table 1 
and indicating the decrease of LPPAI after treatment (p < 0.01). To 
the best of our knowledge, this is the first study to assess the ef-
ficacy of the combination of carboxytherapy and Minoxidil 20% in 
the treatment of Primary cicatricial alopecia resulted from LPP. Our 
results showed that carboxytherapy combined with minoxidil 20% 
significantly remitted LPP, and the remission is proved by biopsy 
1 year after the treatment. The treatment decreased the perifolli-
cular erythema and scaling, and hair-pull test. Additionally, hair den-
sity and diameter in all patients significantly increased. Some recent 
studies are looking for non-systemic treatments to prevent general 
adverse effects resulting from common medications in LPP such 
as cyclosporine and prednisolone. Among all the novel treatments 
for PCA and LPP, carboxytherapy is one of the most resultful, cost-
effective methods, and has a favorable safety profile. The primary 
mechanism of carboxytherapy is explained with the Verigo–Bohr 
effect, wherein rising CO2 in tissues causes hypercapnia and aci-
dosis in hemoglobin (Hb) molecules that induce O2 release from Hb 
and increase ventilation.5 Another major CO2 mechanism of action 
is the direct influence on vessels, causing vasodilation and increas-
ing blood flow to the injection site. In this mechanism, local angio-
genic growth factors such as Venous Endothelial Growth Factor 
(VEGF) and Fibroblasts Growth Factor (FGF) are released, causing 
further circulation increase, lipolysis, lymph drainage, and dermal 

regeneration.6 Moreover, CO2 causes a reflex stimulation of respira-
tory and vasomotor centers of the medulla oblongata7; all these ac-
tions ultimately result in enhancing synthesis, turnover, deposition, 
and reorganization of collagen in the skin, that eventually improve 
skin remodeling, self-healing, texture, and tone.8 Adverse effects 
following carboxytherapy were not serious and primarily included 
self-limiting bruising, small hematoma, and mild to moderate pain 
and burning at the site of injection. Briefly, Carboxytherapy can be 
a potential treatment for LPP-induced alopecia due to stimulating 
angiogenic growth factors production, increasing blood flow to the 
injection site and collagen remodeling.
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TA B L E  1  Signs, symptoms, and LPPAI in the patients before and after the combination therapy

ID Age A b/a B b/a C b/a
D 
b/a E b/a F b/a G b/a

H 
b/a Medication LPPAI

1 41 2/0 3/1 3/1 2/1 2/1 3/1 1/0 1/0 HXC twice daily 8.24

2 37 2/0 2/1 2/1 2/0 2/0 1/0 1/0 1/0 HXC + prednisolone 7.58

3 44 2/0 2/0 2/0 3/1 3/1 1/0 1/0 1/0 HXC + prednisolone 8.58

4 28 1/0 3/1 3/1 2/1 2/1 2/1 1/0 1/0 HXC twice daily 7.58

5 48 1/0 3/0 3/0 2/0 2/0 1/1 1/0 1/0 HXC + prednisolone 7.24

6 38 1/0 3/1 3/1 2/0 2/0 1/0 1/0 1/0 HXC twice daily + prednisolone twice daily 7.25

7 42 1/0 3/1 3/1 3/1 3/1 2/0 1/0 1/0 HXC twice daily 8.24

8 48 1/0 3/1 3/1 2/0 2/0 2/1 1/0 1/0 HXC twice daily 7.58

9 34 1/0 3/1 3/1 2/0 2/0 2/1 1/0 1/0 HXC + prednisolone 7.58

Note: A: Pain, B: Burning, C: Itching, D: Scalp Erythema, E: Perifollicular Erythema, F: Perifollicular Scaling, G: Spreading, H: Hair-pull Test.
Abbreviations: a, after; b, before.
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