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To the Editor: Patients with persistent melasma strive to achieve long-term remission despite 50 

rigorous compliance to traditional dermatologic therapy such as topicals, and lasers.1 Phenol 51 

formulations have been used with success for melasma when mixed with castor oil (Ricinus 52 

communis oil), but there is a dearth of literature regarding results with phenol-croton oil peels 53 

(Croton tiglium oil, CO) at different concentrations for the treatment of melasma.2,3 In this 54 

retrospective international cohort study, we aimed to compare the safety and efficacy in those 55 

treated with medium concentration of CO (0.7–0.9%, CO<1%) versus at higher concentration 56 

(1.1–1.6%, CO>1%) for the treatment of recalcitrant melasma. 57 

The primary outcome was the relative improvement in the modified Melasma Area Severity Index 58 

(mMASI) compared to baseline. Wilcoxon signed-rank test was performed with P<0.05 59 

considered statistically significant. Secondary outcomes: proportion of remission (achieving 60 

mMASI≤1 at the last follow-up), physician Global Aesthetic Improvement Scale (GAIS), and side 61 

effects. Statistics were calculated using Stata/SE 17.0 (StataCorp, College Station, TX). 62 

Twenty-six females (mean age 46 years) were included, 42% had skin type IV (range: II-IV), 92% 63 

received full face treatment. Routine electrocardiographic screening and intraoperative monitoring 64 

revealed no abnormalities. 65% of patients had CO>1% peels, baseline mMASI=6, interquartile 65 

range (IQR) 5–8, with 8 (IQR:6–9) for CO<1%, and 6 (IQR:4–7) for CO>1%. The median follow-66 

up was 46 months, Table 1.  67 

The relative improvement in mMASI was greater in CO<1%, median 100% (IQR:100-100) 68 

compared to CO>1%, median 88% (IQR:83-100), P<0.001. For individual improvement see Fig.1. 69 

There was a significant difference between baseline and post-treatment mMASI (P<0.001) for both 70 

concentrations. The median physician GAIS was 5 (much improved) for both CO<1% and 71 

CO>1%. Overall, 85% maintained remission, 78% for CO<1% and 88% for CO>1%, P=0.591. 72 
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Histology evaluation was obtained in 3 (12%) patients. The most common adverse event was 73 

temporary post-inflammatory hyperpigmentation seen in 44% of patients for CO <1% and 30% 74 

for CO>1%, which underwent spontaneous recovery with strict sun-protection. Such evolution is 75 

also observed during periorbital dark circle treatment with phenol-croton oil peels.4 Extremely 76 

relevant clinical-histopathological Figures S1-6 and dataset available (Supplement). 77 

Limitations of our study include a modest number of cases, retrospective design, and the lack of 78 

patients treated with lighter concentrations of croton oil, such as 0.1-0.4%. A careful selection of 79 

patients, including those who failed previous treatments despite strict compliance, and 80 

perimenopausal women who are no longer planning to become pregnant, might have contributed 81 

to the favorable outcomes. This cohort study included 12 patients with skin type IV, adding to the 82 

current literature of safety of phenol-croton oil peels in skin of color individuals.5 83 

In conclusion, our study provides preliminary evidence to support deep chemical peel for the 84 

treatment of melasma refractory to topical and oral treatments. Moreover, CO<1% had increased 85 

relative improvement in mMASI compared to CO>1%, however both were effective and had 86 

similar side effect profiles, suggesting that for melasma, contrary to the treatment of deep wrinkles, 87 

higher concentrations of croton oil are not required to achieve a significant long-term clinical 88 

improvement. 89 
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Tables and Figures 107 

Table 1.  Characteristics of 26 women with persistent melasma treated with phenol-croton oil 108 
peel formulas. 109 
Characteristics Overall Croton Oil <1% Croton Oil 

>1% 

Total, n (%) N=26 

(100) 

n=9  

(35) 

n=17 

(65) 

Age median (IQR), y 46 (39–56) 44 (40–46) 46 (39–60) 

Skin Type median (min-max) 3 (2–5) 4 (4–4) 3 (2–4) 

Baseline mMASI median (IQR) 6 (5–8) 8 (6–9) 6 (4–7) 

Histology confirmation, n (%) 3 (12)  1 (11.1) 2 (12) 

Previous Treatments†    

Peelings    

Superficial, n (%) 12 (46) - 12 (71) 

Medium-Depth, n (%) 2 (8) - 2 (12) 

Lasers    

1,064nm nanosecond 6 (23) - 6 (35) 

1,064nm picosecond 1 (4) - 1 (6) 

2,940nm 2 (8) - 2 (12) 

10,600nm 2 (8) - 2 (12) 

Microneedling 2 (8) - 2 (12) 

Oral isotretinoin 1 (4) - 1 (6) 

Phenol-croton oil peel    

Year of Procedure x̄ (SD), year 2017(4.7) 2015 (6.1) 2019 (3.4) 

Follow-Up Time median (IQR), months 46 (23–87) 144 (24–168) 44 (11–77) 

Facial surface treated, %    

Full Face 24 (92) 9 (100) 15 (88) 

Segmental peels 2 (8) - 2 (12) 

Croton oil, % (volume/volume)    

0.7 8 (31) 8 (89) - 

0.8 1 (4) 1 (11) - 

1.1 1 (4) - 1 (6) 

1.2 12 (46) - 12 (71) 

1.6 4 (15) - 4 (23) 

Outcomes    

Post mMASI median (IQR) 0 (0–1) 0 (0–0) 1 (0–1) 

Relative mMASI improvement, %(IQR) 100% (84-100) 100% (100-100) 88% (83-100) 

mMASI median improvement (IQR) 6 (5–8) 7 (6–8) 5 (4–7) 

Remission (Achieved mMASI ≤1), n(%) 22 (85) 7 (78) 15 (88) 

Baseline versus Post mMASI* p<0.001 p=0.009 P<0.001 

Physician GAIS median (IQR) 5 (5-5) 5 (5-5) 5 (4-5) 

Side Effects, %    

Post-inflammatory 

hyperpigmentation 

9 (35) 4 (44) 5 (30) 

Acne 1 (4) - 1 (6) 
† Percentage of patient cohort receiving each treatment. Percentages does not add to 100 as patients may have received multiple treatments. IQR= 110 
Interquartile range, expressed as 1st Quartile – 3rd Quartile. 111 
* Two-tailed Wilcoxon signed-rank test was applied. 112 
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Figure Legend 114 
 115 
Figure 1. Persistent Melasma. Relative improvement (% difference in mMASI scores) among 26 116 
patients treated with phenol-croton oil chemical peeling, per croton oil concentration (<1% and 117 
>1%). 118 
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