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ABSTRACT 
 

INTRODUCTION 

 

Melasma is a hyperpigmentation disorder particularly affecting face, 

associated with significant psychological impact and the treatment should make 

an effective change to make patient satisfaction. The management of melasma is 

challenging  and  requires a long-term treatment plan along with avoidance of 

triggering factors. This study is aimed at assessing the efficacy of tranexamic acid 

microinjections  versus  Nd YAG laser in treatment of melasma 

 

 

MATERIALS AND METHODS 

 

The study was double blinded randomized trial among 64 subjects; 32 in 

tranexamic acid microinjections ( GroupA) and 32 in the Nd YAG laser group 

(Group B). Patients with facial melasma belonging to both sexes, within an age 

group of 18 -50 years, and willing to undergo treatment and follow up were 

included in the study. Patients who were on other melasma therapies within last 

6 months and having unrealistic expectation from the treatment were excluded 

from the study.  Group A  patients received intralesional Tranexemic acid and 

Group B patients  received Nd YAG laser .Evaluation  of the patients was done 

by detailed history, clinical examination and Melasma Area and Severity Index 

(MASI) score at baseline, 2 nd week and 4
th week. Also side effects and 

recurrence were also assessed during the time. The data was entered in Microsoft 

excel sheet and a master chart was prepared and it was analysed using IBM SPSS 

software version20. 
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Descriptive analysis was carried out by mean and standard deviation for 

quantitative variables, frequency and proportion for categorical variables. 

Inferential statistics was done using appropriate tests. P value <0.05 was 

considered statistically significant. 

 

 

RESULTS 

 

The mean ( SD) age in years of the Tranexamic acid group and Nd YAG 

laser group was 39.25( 8.41) years and  37.2(8.64)  years respectively .In our 

study majority 38(59.4%) of the study subjects were females. The study showed 

that in both the groups malar type  of melasma was present mostly 19(59.4%) and 

20(62.5%)].The two weeks score  mean (SD) for the Tranexemic acid and Nd 

YAG laser group was  14.75(4.63)  and  14.88( 5.70) respectively. The four 

weeks score mean (SD) for the  tranexamic acid group and Nd YAG laser was 

13.28( 4.68) and 10.81(4.68) respectively which was statistically significant.  

 

 

CONCLUSION 

The study showed that both intralesional Tranexemic acid and Nd YAG laser 

were helpful in the treatment of melasma .But  Nd YAG laser has an effective 

role in treating melasma along with other modalities 
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INTRODUCTION 

 

Pigmentation which is acquired is the most distressing condition 

particularly if it affects the face( 1 ) .There are many types of facial 

pigmentation types where melasma is a commoner one. Melasma is an 

acquired hypermelanosis of the face manifesting as light brown to dark, 

muddy brown macules on the face. People with Fitzpatrick skin photo 

types III- V, existing in regions of powerful ultraviolet (UV) light 

exposure are more usually affected ( 2 ) .  Melasma affects the self-esteem 

of the patients ( 3 ) . Management is hard, often unacceptable and sustained 

treatment is required to maintain the results as reversions are inevitable ( 4 ) 

. 

Appropriate patient counselling, sufficient sun protective actions 

and topical depigmenting agents (interfering with melanin synthesis) 

include the primary line of treatment. Different topical agents functions 

on various steps of melanogenesis thus proving to be an apt reason for 

combining them for the treatment.
(5)

Though common in both sexes, 

melasma is more common in females. The treatment of melasma has always 

been challenging and various modalities of treatment include broad spectrum 

sunscreens, hydroquinone with various concentration, tretinoin, fluorinated 

steroids, salicylic acid, glycolic acid, azelaic acid kojic acid, lactic acid, 

chemical peels, laser therapy like Q-switched ruby, Alexandrite, Nd:YAG 

laser etc. 

 

Cosmetics also assume an important role in the management of  this 
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condition  is a temporary means of camouflage.  

This study aimed at comparing the effectiveness of intralesional tranexamic 

acid and Nd YAG Laser in the treatment of melasma  
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OBJECTIVES 

 

Aims and Objectives of the Study: 

 

1) To assess the efficacy of Tranexamic acid in the treatment of melasma. 

2) To assess the efficacy of Nd YAG laser in the treatment of melasma. 

3) To compare the therapeutic effectiveness of Nd YAG laser with Tranexamic acid 

microinjections in melasma. 
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Centrofacial 

Mandibular Clinical 
 

Malar 

Mixed 

REVIEW OF LITERATURE 

 

Melasma and its classification 

Melasma is a chronic, recurring and acquired facial melanosis seen 

as symmetrical, hyperpigmented light to dark brown or greyish brown 

patches usually seen over the sun exposed areas mainly the face. The 

pigmentation can be like a constellation of macules, linear or large 

patches. Melasma is basically a dysfunction in human melanogenesis ( 5)  

 

There are different classification types of melasma based on 

distribution, histology, duration and recurrence, diagnosis and site of 

appearance 

 

Table 1: Classification based on distribution and clinical appearance ( 2 )
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1 

 

 

CENTROFACIAL PATTERN 

 Seen in  63%  of patients Most  

common pattern Involvement of 

cheeks, forehead, nose, upper 

lip &chin 

2 

 

 

MALAR PATTERN 

 Seen in 21 % of the patients 

 Distributed over the cheeks 

alone or cheeks and nose 

3 

 

 

MANDIBULAR PATTERN 

 Seen in 16% of the patients Seen 

along ramus of the mandible 

4 MIXED PATTERN 

More than one pattern 

coexisting in  the  same patient 
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Table 2: Classification based on histology and Wood’ slamp ( 6 )
 

 

Type 

Normal 

light 

Wood’s 

light 

Histology 

Response to 

treatment 

Epidermal Light brown 

Enhancement of 

contrast 

Melanin deposition in 

basal and suprabasal 

layers of epidermis 

Good 

Dermal 
 

Bluish grey 

No 

enhancement 

Melanin laden 

melanophages 

seen in superficial 

and mid dermis 

Poor 

Mixed Dark Brown 

Some areas show 

contrast 

enhancement 

Melanin deposition 

found in epidermis and 

dermis 

Partial 

Indeterminate Bluish grey Not evident 

Melanin deposition in 

the dermis 

Unpredictable 
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Table 3: Based on dermoscopy and Reflectance confocal 

microscopy(RCM) (7,8) 

 

Diagnosis of melisma can be done by Dermascopy.  Lesions of 

melasma demonstrate disperse reticular pigmentation in a variety of 

shades of brown without affecting follicular openings.  

Types Dermoscopy RCM 

Epidermal 

melasma 

If confined to stratum corneum- dark 

brown colour and well defined border 

Not involve follicular openings If 

involving lower layers  of 

epidermis- appear light brown 

with irregular network 

Hyper refractile 

cobblestone cells and 

dendritic cells 

Dermal melasma Blue or bluish grey with 

pseudo reticular pigmentation 

Plump bright cells, ragged 

and less refractile lacy 

structures. Dark round to 

tubular structures. 

 

Based on duration of disease 

 Transient: Usually persists for one year and disappear after the stimuli 

ceases to occur like hormones 

 Persistent: This type will remain even after the triggering factor is 

removed. This can be due to the presence of other overlying triggering 

factors which still make  the melasma  last. 
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Based on the site 

 Facial-forehead, cheeks, chin, nose and mandible 

 Extra facial: areas of neck, sterna areas, forearm and back 

 

Epidemiology of melasma Prevalence 

A variety of epidemiologic  studies  measured  the  occurrence of 

melasma in the common inhabitants at 1% and in high risk inhabitants at 9 

–50% ( 9 - 12 ) . A prospective study done in Latino females in  the south 

western United States noted occurrence of  8.8%( 1 0 ) . Another 

longitudinal study on melasma prevalence in a New York City found a  

prevalence of  8.2% among 1000 Latino subjects ( 9 ) . A study of 3298 

citizens in Saudi Arabia  exposed 2.9% occurrence, in comparison to 13.4 

–15.5% seen in an Arab- American population in Michigan ( 1 3 , 14 ) . In 

addition, a retrospective study in a health center in Ethiopia established 

1.5% prevalence ( 15) . A study done in Nepal in the year 2008 with 546 

patients,  melisma was  ranked to be the 4th  common pigmentary 

disorder ( 16 ) .Sarkar et al. in a study done in tertiary care hospital of New 

Delhi noted a prevalence of melasma to be about 20.5% in men ( 3 )  

. 
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Genetic 
factors 
and race 

Miscellaneous 

Epidemiological 
factors 

Gender 
and age 

Hormonal 
and drug 
factors 

Predisposing factors of melasma and its pathogenesis 

 

Gender and age 

The most significant association is between melasma and gender. 

All studies showed a rising percentage of women being affected by 

melisma dissimilar to men. Studies  show  that  the disease is 7 - to 9-times 

fold more often  in  women  than  men( 1 7 ) . Only 5 -10 % is seen in males. 

In a multi center study done on 953 melasma subjects in Brazil established 

a 39:1 ratio ( 18) . An Indian study showed 4: 1 women to men ratio ( 19) . The 

reason can be  due to the difference in physiological and hormonal effects  

between  the  both genders. 

 

There is a  significant association present amid  melasma and  the 

age of commencement. Some studies state that  60%  of  the patients build 

up melasma under 30 years of age ( 2 0 ) .  Other  study done in brazilian 

patients stated extra -facial melasma being more frequent in menopausal 

women ( 21). 

UV rays 
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Genetic factor and Race 

Family history has a significant association in melasma. 55– 64% 

of subjects with melasma have affirmative family history was observed in 

several studies ( 12, 2 2 ) . Genes accountable are concerned  in pigmentary, 

inflammatory, hormonal and vascular reactions. 

 

Subjects with Fitzpatrick skin type II and III a have fewer possibility to have a 

positive family history than in subjects with darker skin types (IV–VI) ( 21, 23) It is 

theorized that the type I rarely causes increase in pigmentation whereas 

the type VI is already pigmented to the maximum. Hence type I and type 

VI skin types are with stable  pigmentation. This is also supported  by the  

low incidence of melasma in fair skin type that is the Europeans and the 

people with type VI skin type – the Negros. For melasma delayed tanning 

is more important than burning (24). 

 

In a study done on 2,000 skin subjects of black origin in 

Washington, DC, exposed 3rd frequently seen skin disease were 

pigmentary troubles other than vitiligo ( 2 5 ) . Of these patients, the 

preponderance had a diagnosis of post inflammatory hyperpigmentation, 

followed in frequency by melasma. However, epidemiological studies 

have described elevated occurrence in extra pigmented phenotypes, such 

as East Asians (Japanese, Korean and Chinese), Indian, Pakistani, Middle 

Eastern and Mediterranean - African. It is frequent amongst Hispanic- 

Americans and Brazilians who reside in intertropical areas, where there is 

larger coverage to ultraviolet radiation ( UVR) ( 9, 2 6 ) . 
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Certain races relatively showed a higher genetic predisposition. 

The prevalence was observe d to be 10 to 70%  in studies from Iran, 

Singapore and in Latino men. Affirmative family history has been stated 

in 40% women subjects and  20%  men  subjects of melasma in a study 

from southeast Asia( 27 ) . 

 

Outcome of a transcriptional investigation study executed in lesional 

samples in comparison with regular skin discovered that many 

melanogenesis-related genes and melanocyte markers such as TYR, 

MITF, SILV and TYRP1152 were  up  regulated. A  subset of  wnt 

pathway modulator genes ( wnt inhibitory factor 1, produced frizzled 

related protein II and wnt5a 0) were observed to be differentially 

manifested in lesional skin( 28 ) . 

 

Genes related to lipid metabolism   :   

PPARα, ADIPOQ, FABP4, perilipin1( PLIN1) and lipoprotein lipase 

(LPL),DGAT2L3 and PPARGC1A were observed to be decreased in the 

melasma lesional skin(29). 

 

Genes   involved  with   skin   barrier function:  

Current  studies  have Reported that melasma skin is having features of 

impaired  integrity  of  stratum corneum and  slowing of  barrier revival 

found   onstage Of TEWL  noted by  tape  stripping done on melasma 

lesions.. Chung et al. have revealed alteration in degree of the appearance 

of  genes that are directly or not directly concerned in skin barrier 
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function,i.e.S100AB.SPRR2A,SPRR2B and  KLK16  are  decreased     by  

>2fold in lesional skin in comparison with surrounding skin ( 3 0 ) . 

 

Gene  level expression by  means  of  estrogens:   

PDZ  domain protein kidney1 (PDZK1) gene, whose expression is up 

regulated by oestrogens, has been observed to be upregulated in melasma 

lesional skin. PDZK1 is an affiliate of sodium-hydrogen exchanger 

regulatory factor (NHERF) family proteins,  therein  melanocytes and 

keratinocytes and enhances melanogenesis and melanosomes transport 

via ERs ( 31 ). 

 

Gene expression studies on lesional skin observed an increase in 

estrogen sulfotransferase 1E, member concerned in estrogen metabolism. 

Chung et al. in in their study on  gene  expression profiling in Korean 

women showed genes concerned in  the  activity of testosterone  17 -β-

dehydrogenase like  hydroxyl  steroid( 17 -β) and dehydro genase 2( 

HSD17B2)and aldo- keto reductase family 1, member c3(3 -α-hydroxy 

steroid dehydrogenase, type 2)( AKR1C3) i n lesional skin were found to 

be upregulated ( 3 0 ) . 

 

Non coding RNA also appear to contribute in the pathogenesis of Melasma in a 

current melanocyte-keratinocyte culturestudy,theH19 gene which 

transcribes a noncoding RNA was established to be considerably down- 

regulated in lesional skin (  31 ) . Stimulus of melanogenesis and transport of 

melanin to keratinocytes were linked with reduced transcription of H19 
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suggesting the role of this gene in evolution of melasma (  31) . 

Other genes: Activation of INOS(inducible nitric oxide synthase) in 

Keratinocytes on UV exposure contributing to the melanogenesis process 

has   also   been   suggested in   melasma,  seemingly  due to activation of 

AKT/ nuclear factor kappa B pathway ( 3 2 ) . Genes stating guanine 

mediators like guainine deaminase and INH has been observed to be 

elevated in melasma lesional skin. NQO1 is a vital enzymatic antioxidant 

that has been observed to augment melanin synthesis, probably 

intervening the repression of tyrosine degradation and this has been 

observed to be upregulated in  one study( 33 ) . 

 

Hormonal and drug factors 

Melasma is commonly seen when the female sex hormones are at a 

rise or at most demand. Estrogen and progestins are also found to be 

involved in development of melasma. Pregnancy, oral contraceptives and 

HRT are the common activating factors. A study in 1967 among women 

who developed melasma was taking oral contraceptives. 87% reported to 

have it at the time of pregnancy ( 34).  In third trimester of pregnancy ,  there  

is  stimulus  for melanogenesis, and the augmented stage of placental, 

ovarian and pituitary hormones provide justification that melasma linked 

with pregnancy. Alteration of melanocyte-stimulating hormone (MSH), 

estrogen and progesterone also lead to augmented transcription of 

tyrosinase and dopachrometautomerase, and lead to augmentation of 

pigmentation (23,35). 
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A study in India compared FSH, LH, prolactin, estrogen and progesterone 

amongst 36 females with melasma and controls of the similar age. There were 

dissimilarity in the levels of  17 -β- estradiol  at the commencement of the 

menstrual cycle among the groups, proving circulating estrogens may 

have a role in disease  ( 36 ) .In another study accomplished in Pakistan on 

138 females the authors executed serum measurements of estradiol, 

progesterone and prolactin. The study demonstrated a significant augment 

in estradiol levels both in the follicular and luteal phases in melasma 

subjects, in comparison to the controls ( 37 ). Estrogens by acting on nuclear 

receptors and, in a nongenomic fashion on melanocytes, increases 

pigmentation (38). In men, melasma is reported with intake of oral 

medications that have property to stimulate testosterone production (39). 

 

Expression of hormonal receptors -increase in estrogen receptors(ER) and 

Progesterone receptors (PR) in diseased skin has been reported. Elevated 

levels of ER-alpha, ER-beta mRNA was noted in Hyperpigmented lesions 

in comparison to regular skin as shown by RT-PCR(43-45). 

Recommended mechanisms by which estrogen induced  

melanogenes is occurs are Increase in mRNA appearance of tyrosinase, 

Trp -1 and Trp- 2 and the activity of tyrosinase   melanocytes 

1. Activation of cAMP- protein kinase A ( PKA) pathway and upregulation 

of tyrosinase and MITF appearance and  activity  is also a means by which 

estrogen  improve   melanin  production (46) . 

2. Estrogens amplified expression of PDZK1, a member of  NHERF family 

proteins, in both melanocytes and keratinocytes,  motivate melanogenesis 
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and melanosome transport via ERs. Expression of PDZK1 is up regulated  

in hyper pigmented skin of melasma patients ( 31) 

 

UV RADIATION-Sun exposure is usually supposed to be the 

Significant reason and infuriating issue of melasma . The local occurrence of 

the lesions and aggravation of symptoms on sun coverage propose a sturdy role 

of UVR in melisma. Frequent occurrence of solar elastosis in diseased skin 

additionally supports  this. 

 

The effects of UV radiation in melasma involve multifaceted 

cellular interactions and inter play of cytokines and hormones. Apart from 

melanocytes, other skin mechanism, particularly, keratinocytes, dermal 

fibroblasts and cutaneous vasculature appear to be concerned in UV 

radiation provoked melanogenesis.  

 

Effects  of UV  exposure  on  melanocytes  and  keratinocyte  derived 

factors -UV   radiation discharges   diacylglycerol   and arachidonic acid 

from melanocyte membrane that guide to activation of protein kinase C 

and enhances melanogenesis. An  upregulation  in  cell surface expression 

of receptor for keratinocyte - derived melanogenic factors  like  basic  

fibroblast  growth  factor (bFGF),  nerve growth  factor(NGF),endothelin-

1(ET-1),and propio-melanocortin(POMC)- derived peptides, such as 

melanocyte stimulating hormone(MSH),adrenocorticotrophic 

hormone(ACTH) and beta - endorphin have been established. 

Keratinocytes liberate nitric oxide in reaction to UV radiation, and plays a 
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significant role  in melanogenesis intervened  by cyclic GMP pathway( 5 1) . 

 

Effect of UV radiation on dermal fibroblasts - chronic sun exposure guides to 

dermal inflammation, elastotic degeneration  and dilatation of dermal 

blood vessels which is seen in the melasma lesions. Fibroblast activation 

due to dermal inflammation and discharge of a variety of cytokines like 

the stem  cell factor ( SCF)and prostaglandins direct to proliferation of 

melanocytes and melanogenesis. Studies have also shown over expression 

of cyclo - oxygenase 2 and C-kit in the lesional skin ( 41,4 2 ) . 

 

Visible light and melasma- visible  light  can  make  alike  alterations  of Those 

caused by UV radiation on dark- skinned patients. UV- VL sunscreen ( 

containing iron oxide to  protect  against  VL) demonstrated better 

development in melasma subjects in comparison to UV- only sun screens 

suggestive of the function of visible light in melasma (41). 

 

Miscellaneous factors 

Vascular Factors in Melasma 

Kim et al. confirmed augment in  the  quantity and  dimension  of 

blood vessels in dermis, and upregulation of  VEGF,  in  the diseased skin 

in comparison with the perilesional normal skin(47). Increase in 

vascularisation could be a determinant factor in the appearance of lesions, 

by stimulation of melanocytes and liberation of vessel growth factors. 

VEGF appear to augment melanogenesis by enhancing liberation of 

arachidonic acid metabolites and plasminogen from the dermal 
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vasculature following interaction with VEGF receptors present over  

epidermal keratinocytes. The reports of efficacy of two newer treatment 

modalities that  is, tranexamic acid, a plasminogen inhibitor, and pulsed 

dye laser, which targets mainly vascular components of the skin, add 

support to the vascular theory of melasma ( 48 ). 

 

Melasma affected skin shows augment in vascularity when 

compared to normal skin. This might be attributable to the raise in the 

vascular endothelial growth factor (VEGF). UV rays causes up - 

regulation of the VEGF, beta FGF and interleukin 8. In a study from 

Korea, it was established that there was noteworthy increase in VEGF and 

factor VIII a-related antigen in lesional skin compared to adjacent skin 

and also the pigmentation severity was directly proportional to the 

vasculature ( 47 ) . 

 

Neural role in Melasma 

Melasma is usually seen over malar  and mandibular  area  along 

the distribution of the trigeminal nerve. Researches in South Korea in 

2009 carried out a relative study amid the involved and adjacent skin 

biopsies from six Asian Patients. An amplify in the number of 

Keratinocytes expressing NGFR ( nerve growth factor receptor), neural 

endopeptidase and important nerve fibres in the superficial dermis of the 

diseased skin was evidenced ( 73 ). 
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Paracrine Influences: 

Paracrine cell to cell relation amid keratinocytes, melanocytes and 

fibroblast also play a significant role in melanogenesis in melasma. UV 

radiation can cause fibroblast activation and increased release of stem 

cell factor (SCF), hepatocyte growth factor (HGF), and bFGF leading to 

increased melanogenesis ( 50 ) . There is down regulation of Wnt inhibitory 

factor-1 (WIF- 1) in fibroblasts or in keratinocytes I that leads to 

development of  melasma by  stimulation of melanosome transfer ( 51 ). 

 

Melanosomal PH regulates melanin production in process of 

melanogenesis.  The adenosine tri phosphate ( ATP) - driven Na+ / Ca2+ upholds 

an assured pH in melanosomes. The Na+/ Ca2+ - K+ exchanger  

(NCKX;SLC24),  NCKX5   (SLC24A5),  and   SLC5A2 is expressed in the skin 

and is established to have key role in human pigmentation. Alpha- MSH or for 

skolin stimulate the cAMP pathway and leads to alkalization of melanosomes 

by regulating ion transportation. Recent study identified ion exchangers Na+ / 

H+ exchanger,  cystic fibrosis  trans  membrane  conductance  regulator ( 

CFTR), and SLC26A3in estrogen- related hyperpigmentation signalled by 

PDZK1 molecule (52,53). 

 

Others- Stress has a pronounced effect on melasma. This can be due to the  release 

of  factors from  adrenal or pituitary gland which in  turn augments 

melanin production ( 5 4 ) . 

Pigmented cosmetic dermatitis and cosmetics contact sensitivity 

should be looked for in etiologic factors when melasma is not linked with 

pregnancy, lactation, or hormone therapy.  But, some of these cases 
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having diffuse to reticulated outline of hyper pigmentation (brown, slate- 

grey, grey-brown, red- brown, or blue brown depending upon the causal 

agent) and diagnosed clinically as melasma are perhaps due to pigmented 

cosmetic dermatitis ( 5 5) . 

 

The application of cosmetics and ingestion of drugs like anti 

convulsants and photo sensitizing substance also triggers melasma. 

Similarly, chemicals such as arsenic, iron, copper, bismuth, silver, gold; 

and drugs like anti-malarials, tetracyclines,  anticonvulsants, amiodarone, 

sulfonylureas, among others, can cause hyper pigmentation of the skin, by  

accumulation in  the layers of  skin  or  by enhancing melanogenesis (2,56,57). 

 

Diagnosis ofmelasma 

The diagnosis can be done by clinical, dermoscopy, RCM, 

wood‘slamp and histopathology examination. 

 

The differentials of melasma are freckles, solar lentigo, toxic 

melanodermia, Riehl's melanosis, post inflammatory hyperpigmentation, 

friction melanosis, ochronosis (endogenous and exogenous), and 

cutaneous erythematosus lupus. Other differential that can be considered 

are nevus of Ota, café au lait macules, seborrheic keratosis, Civatte's  

poikiloderma, acquired   bilateral nevus of Ota-like macules (Hori's 

nevus),  periorbital  hyper pigmentation, erythrose pigmentaire peri 

buccale of Brocq, erythro melanosis follicularis faciei, facial acanthosis 

nigricans, drug- induced pigmentation ( e.g.:  amiodarone)  and  actinic  



 
 

 Page 20 
 

lichen Planus (58,59). 

 

Clinical examination 

Melasma presents with brownish macules with varying contours 

and clear margins. It occurs on sun -exposed areas, particularly the face 

and in less frequently in extrafacial sites like the arms and sternal region.  

Clinically, epidermal melasma is usually light brown whereas dermal 

melasma is usually bluish grey  and mixed is dark brown in natural light( 2). 

 

Wood’s lamp 

Wood's lamp examination (340 to 400nm) highlights the dissimilarity in 

pigmentation of the involved skin. Melasmas which show enhancement like 

epidermal melasma show good response to topical treatments. Other than diagnosing 

melasma wood‘ s lamp can predict the therapeutic outcome of melasma ( 6 0 ) . 

 

Based on wood‘ s lamp melasma is classified into four types: 

 Epidermal melasma – pigment is accentuated under  wood‘s lamp 

 Dermal melasma – no accentuation of the pigmentation under woods lamp 

 Mixed – both patterns of epidermal and dermal melasma are noted. 

 Indeterminate –    seen   in   skin   types   V and VI .No clear evidence 

under wood‘slamp. 

 

Dermoscopy 

Dermoscopy of melasma ( 6to 400x) shows  key  features  in skin at 

a very high magnification. Vascular part, can be visualized which is there 
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in a most of the patients. The colour strength of melanin and pigment 

network discloses thickness as well as site of melanin. It appears dark 

brown color with prominent pigment network when positioned at stratum 

corneum; light browned shades and network indiscretion of when 

positioned in basal layer; and bluish- gray colour in dermal layers of skin. 

It  helps in  the  diagnosis of melasma from other circumstances alike to 

melasma particularly exogenous ochronosis but also helps in 

differentiating epidermal from the dermal melasma ( 61 ) . 

 

RCM 

Reflectance confocal microscopy permits the in  vivo assessment in 

melasma when there is significant involvement. It is a non-invasive 

method. Hypertrophied melanocytes are showed at high resolution. 

Melanin is noticed in dermis and epidermis, in all cases. RCM is generally 

used for the diagnosis of pigmented tumors and several inflammatory skin 

diseases contribution an outstanding association with histologic result. 

Since melanin is the strongest endogenous contrast of the skin, cutaneous 

disorders with atypical amounts of melanin appear to be the most 

appropriate candidates for RCM examination. Particularly, RCM can  

exactly  notice melanocytes, pigmented keratinocytes and melanophages 

inside epidermis and superficial dermis, thus rising  as  a  suitable 

instrument for the assessment of melasma ( 62 - 64) . 
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Histopathologic examination 

The melanocytes become visible with large and more outstanding 

dendrites, cytoplasmic organelles representing that they have elevated  

activity. The number of melanosomes is also augmented. In the dermis,  

augmented melanin  is present in melanophages, in the upper and middle  

dermis, where  they combined around the dilated blood vessels. The 

melanophages and the melanin deposition are amplified. There is thin 

mononuclear infiltrate, mast cells and elastosis. Dermal blood vessels are 

dilated signifying increased vascularity ( 64). 

 

FIGURE 1;H and E, ×200 epidermis shows increased melanin 

concentration in basal keratinocytes and underlying  solar elastosis 

along with dermal melanophages ( 6 5)
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Measures to assess the severity of melasma 

 

Colorimetry: 

It is an objective evaluation of the severity of melasma. 

Quantitative and qualitative evaluation of the reaction of a standard 

source of monochromatic light applied on the skin. Most commonly used 

method is L*a*b* method – melanin pigmentation is directly relative to 

lessening in channel  L* (luminance); erythema   is indicated by channel 

a* (red-green); variation between yellow and blue is indicated by channel 

b*. Arctangent ( L* - 50/ b*)×( 180/ π) is used to compute dimension of 

individual typological angle (ITA 0 ), which is done by colorimetry, and is 

inversely proportional to hyper pigmentation (66). 

 

Mexametry 

Mexametry uses a single mono chromatic basis to look for surface 

reflectance intensities. Erythema as well as melanin indices of the surface  

will be  assesed.  Grades   are  repeatable and  sensitive (67). 

 

MASI score ( 68 )
 

 

The MASI SCORE was put  forward by  Kimbrough - Green et  al, 

for the assessment of melasma involving the face. Factors assessed are: 1. 

Affected area ( A)  

2. hyperpigmentation( D)   

3.  Homogeneity of pigmentation ( H).  

4. Regions of face are assessed ;1.Forehead 



 
 

 Page 24 
 

                                                          2. right malar region  

                                                          3. Left malar region  

                                                          4.chin. 

Total MASI score: Forehead 0.3 ( D+H) A + right malar 0.3 ( D+H) A+ left malar 

0.3 ( D+H) A + chin 0.1 ( D+H) A. The final score can be ranged from 0 

to48. 

 

Figure 2 : Scheme for calculating MASI score 

 

Modified MASI total score: ( 68 )
 

Only Area of involvement ( A) and darkness ( D) are taken into 

consideration. Homogeneity is excluded. Score ranges from 0 to 24. 

mMASI = 0.3A(f) D( f) + 0.3A(lm)D(lm) + 0.3A(rm)D(rm) +A( c) D(c). 

Here f - forehead, lm - left malar, rm - right malar, c - chin. 

 

Melasma severity Index: ( 69 , 70 )
 

MSI = 0.4 (a × p 2) l + 0.4 (a × p 2) r + 0.2 (a × p 2) n. 

In  the  formula, "a"  stands for  " area of  involvement," "p"  for " 

severity of pigmentation," "l"  for  left face, "r"for right face, and  " n" for 
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nose. The  area of involvement and severity of pigmentation is scored 

from 0 to4 

 

TREATMENT OF MELASMA 

 

 

 

 

 

 

 

 

 

 

 

Melasma a disease which frequently affects the face is always a 

concern for the affected ones. So the most important part of the treatment 

is to make the patient  understand the avoidance of aggravating factors, 

the extensive period of treatment and adherence to treatment.  

 

Sun screens 

 

Sunscreens are first line modality of treatments in melasma.  The 

most important trigger for  melasma is  sun  exposure which  can be 

tackled by use of sunscreens 

 

Topical 
depigmentation 

agents 

Systemic 
agents Sunscreens 

  Management 
of melasma 

Chemical peeling Miscellaneous 
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APPLICATION OF SUNSCREENS-( 7 1 )
 

Sunscreens have to be applied to sun exposed  parts of  the  body 

liberally at a concentration of  2  mg/ cm 2 .  Repeated  applications have to 

be done at a gap of 2 hours. 

 

Figure 3 : Mechanism of action of sunscreens( 71 )
 

 

The sunscreens are classified based on  UV  filters; Inorganic ( 

physical) and organic (chemical) sunscreens ( 71 ) . 
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 Inorganic(physical)sunscreens: 

They function by absorbing, scattering and reflecting the UV rays. 

They are opaque in nature which produces the whitening effect  of the 

sunscreen. 

 

Zinc oxide and titanium oxide are commonly used inorganic sunscreens. 

 

 Organic(chemical) sunscreens: 

They absorb UVR of particular  wavelength and  moves  on from a 

lower energy level to higher energy level.  It  usually dissipates energy in 

the form of insensible heat. 

Organic sunscreens are further divided into UVB and UVA filters: 

  

1.UVB filter 

 PABA derivatives - PadimateO 

 Cinnamates - Octinoxate, Cinoxate 

 Salicylates - Octisalate, Homosalate, Trolamine salicylate  

 Octocrylene 

 Ensulizole 

 

2.  UVAfilters 

 Benzophenones ( UVB and UVA2 absorbers) - Oxybenzone, 

Sulisobenzone, Dioxybenzone 

 Avobenzone or Parsol 1789 (UVA1absorber) 

 Meradimate ( UVA2absorber) 
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Topical de pigmentation agents 

 Hydroquinone 

Hydroquinone is a di hydroxyl benzene, which has a structure alike 

to melanin precusors. By blocking tyrosinase enzyme it reverts 

conversion of DOPA to melanin. HQ influences not only the 

configuration, melanization, and dilapidation of melanosomes,it also has 

an effect on the membranous structures of melanocytes and Finally leads 

to melanocyte necrosis. HQ is approved as gold standard depigmenting 

medication in the management of epidermal melasma, HQ containing 

creams ( 2 to 5%) are used as once daily applications in treating melasma 

.The de pigmenting effects become obvious in about 5 - 7weeks. 

 

Long term usage of HQ can cause side effects linked to its amount. 

Irritation is the most frequent side effect. Other side effects include 

redness, burning sensation, and contact dermatitis, discoloration of nails, 

depigmentation, and paradoxical PIH. The alleged ‗confetti-like‘ de 

pigmentation or guttate hypomelanosis is featured by mottled de 

pigmented spots that expand over melasma lesions. This is seen when HQ 

creams are used at  concentrationof more than 2%. Exogenous ochronosis  

is seen  in  darker  skin types due to extended use of high concentration 

creams , ( 72- 75 ) . 

 

 Retinoids 

Tretinoin encourages the fast loss of pigment by epidermopoiesis 

and amplified turnover of epidermis, reduce the contact  time   amid   
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keratinocytes and   melanocytes.  Retinoic  acid( RA) decreases UVB- 

induced  pigmentation by decreasing the activity of tyrosinase. RA acts at 

post transcriptional level on tyrosinase and tyrosinase related protein. In 

comparison with HQ, RA takes long duration to show effects. It  probably 

shows  visible skin lightening effects in 6months Tretinoin monotherapy 

showed fairly good results in clinical  trials but improved results are 

shown when used in combination with Hydroquinone and corticosteroids. 

The most frequent side results include redness, burning, stinging, xerosis 

and flaking. The inflammation can lead to hyper pigmentation, in dark 

skinned individuals ( 73, 7 6 ,77 ) . 

 

 Topical steroids 

Reversible hypopigmentation of usual skin is disagreeable effect of  

extended strong steroid application. Melanocytes react to  an extensive 

diversity of chemical mediators. The inhibitory effects of corticosteroids 

on the synthesis of mediators like  prostaglandin and leukotriene may 

partially clarify their effects on melanogenesis. Unfavorable effects of 

topical steroids  include irritation,  rosacea like dermatosis, atrophy, 

telangiectasia, and hypertrichosis ( 79 ). 

 

 Triple combination: (65 )
 

It is mixture of topical hydroquinone, tretinoin and steroid. Each 

element is synergistic with the other; equally side effects are also more 

when compared to mono  therapy. Triple combination is  one of the widely 

used first line therapy for the management of melasma. The first triple 
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combination formulated by Kligman Willis also known as Kligman‘ s 

regimen was introduced in  the  year 1975.It contains 5% hydroquinone, 

0.1% tretinoin and  0.1% dexamethasone.  

 

 Hydroquinone: Demelanising agent that slow down the enzyme tyrosinase 

thus producing reduction in pigmentation.  

 Tretinoin: Prevents  oxidation of HQ and increase epidermal diffusion by 

keratolytic effect melanocyte dispersal and also reduce the atrophy 

caused by steroid 

 Corticosteroid: Reduces irritation caused by the other 2 and also inhibits 

the melanogenesis by dropping down cellular metabolism ( 5 ). 

 

MODIFIED REGIMENS: 

1. Modified Kligman‘s formula :It consists of 4% hydroquinone, 0.05% 

tretinoin and 1% hydrocortisone acetate. Mometasone based triple 

combination cream was another modification which comprises of 2% 

hydroquinone, 0.025% tretinoin and 0.1% mometasone. A successful 

modification  with  minimal side effect consists of 4% hydroquinone, 

0.05% tretinoin and 0.01%fluocinoloneacetonide (80). 

2. Pathak‘s formula : which has 2% hydroquinone and 0.05 -0.1% tretinoin 

3. Westerhof‘s formula: which consists of 4.7% N  - acetylcysteine, 2% 

hydroquinone and 0.1% triamcinolone acetonide (79). 
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 Azelaic acid 

 

It inhibits tyrosinase enzyme competitively. Azelaic acid was 

proposed for use in acne but since it acts on  tyrosinase, it  is  also  used in 

treatment of hyper pigmentary disorders like  melasma. Topical azelaic 

doesn‘ tcause depigmentation of  normal  skin  and acts only on 

pigmented skin; because it acts only on abnormal melanocytes. It can be 

employedfor post inflammatory hyper pigmentation due to acne. Free 

radicals have a role in inducing hyperpigmentation and azelaic acid acts 

by decreasing the reduction  of free radicals. 

 

A mixture of azelaicacid with tretinoin  0.05%  or  with glycolic 

acid 15 to 20% can shower rapid skin lightening. Unfavorable effects of 

azelaic acid are itching, mild redness, and burning sensation ( 8 0-82). 

 

 Kojicacid 

Kojic acid is obtained from hydrophilic fungal species of 

Acetobacter, Aspergillus, and Penicillium. It works by restricting the 

manufacture of free tyrosinase by binding to the copper moiety of 

tyrosinase and thus inhibits melanogenesis; it is also a potent antioxidant. 

Kojic (KA) acid is use that  concentrations ranging from   1 to 4%.It may 

cause contact dermatitis and erythema ( 82 - 84 ). 

 

 Arbutin: 

It is a D-glucopyranoside of HQ resultant which is naturally extracted from 
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bear berry leaves. It inhibits tyrosinase Its synthetic form, deoxyarbutin is more 

efficacious than arbutin ( 85 ) . 

 

 Soy: 

Soy contains active ingredients like protease inhibitors, 

isoflavones and vitamin E. It inhibits melanosome transfer ( 86) . 

 

 Vitamin E andC: 

It is a powerful antioxidant that interferes with the lipid peroxidation of 

melanocyte membranes, inhibits tyrosinase and increases glutathione. When 

combined with other anti -oxidants, it gives a synergistic effect ( 85 ) . 

 

Chemical peels 

Chemical peels have the ability of causing  controlled epidermal 

lysis and subsequent renewal. The peeling agent causes external effects, 

i.e., enable elimination of epidermal melanin as well as  melanin from the 

keratinocytes, stops melanosome transport  to keratinocytes, hence being 

an indispensible mode in  the treatment of melasma. The type of 

substance, its amount, number of coats applied and period of application 

are the chief factors  which  influence the effectiveness and unfavorable 

effects as well ( 87 ). 

 

Commonly used peels for melasma include glycolic acid, mandelic acid, 

salicylic acid, tretinoin peel and Jessner‘ s peel. Chemical peels can be used alone or 

in combination with other modalities of treatment like topicals, microneedling, lasers 
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and microdermabrasion Better response is seen when peels are used in mixture with 

topical therapies. Peels and lasers in darker skin types always pose a danger of Post 

Inflammatory Hyper pigmentation ( 8 7 ) . 

 

CLASSIFICATION OF PEELS: ( 88 , 89 )
 

1. Very Superficial light peels: causes necrosis upto stratum corneum 

level. Agents used: 10% TCA, 30 -50% GA, 20-30%Salicylic acid, 1- 3 

coats of Jessner‘ s solution, 1 - 5%Tretinoin. 

2. Superficial light peels: causes necrosis upto level of basal layer. 

Agents used: 10-30% TCA 1, 50- 70%GA, 4 -7coats of Jessner‘s 

solution. 

3. Medium depth peels: causes Necrosis upto level of  upper reticular 

dermis. Agents used: 35 - 50% TCA, 70%GA + 35% TCA, phenol 

unoccluded88%, Jessner's solution +35%TCA, solid CO 2 +35% TCA D.  

4. Deep peels: causes Necrosis to a level of mid-reticular dermis.  Peels 

used: Baker- Gordon phenol peel 

 

 Glycolic acid 

It is most commonly used peeling agent for the treatment of 

melasma. Glycolic acid is α hydroxy acid that is typically used in 

combination with other agents at an application of  5 - 10%cream for its 

skin lightening property .In chemical peeling it is used at various 

concentrations ( 35%, 50%, 70%).It  causes  epidermal  remodeling and  

augmented desquamation, leading to   faster pigment dispersal   on 

pigmented lesions. It reduces  melanin synthesis in  melanocytes  by 
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inhibiting tyrosinase. Irritation is frequently noted which can be 

decreased by applying topical moisturizer ( 9 0 ). 

 

Systemic agents 

Tranexamic acid –is used in oral, topical and intra dermal routes for the treating 

melasma. TXA is lysine  amino acid derivative that lessen   the  dissolution of 

fibrin. TXA shows its anti fibrinolytic effects by reversible blockage of lysine 

binding sites on plasminogen.  This averts plasmin from relating with lysine 

residues on the fibrin that leads to succeeding fibrin degradation. The human 

plasminogen has4– 5 lysine attaching sites. Though, their attraction for TXA is 

less. The high affinity site for lysine binding of plasminogen is concerned  in 

its attatchment to fibrin. Plasminogen gets relocated from its fibrin attachment 

after the high affinity binding site is  saturated with tranexamic acid. Although 

plasmin may be formed due to conformational changes in plasminogen, binding 

to and dissolution of the fibrin matrix is inhibited. TXA is excreted unchanged 

in the urine(91,92). 

 

 

 

 

 

 

 

 



 
 

 Page 35 
 

Figure 4 - Mechanism of action of tranexamic acid ( 93 ) . 

 

 

TXA- tranexamic acid; PA- Plasminogen Activator; uPA- urokinase PA 

 

Inhibition of ultraviolet‑induced plasmin activity 

 

UV exposure accentuates plasminogen activator production by 
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epidermal keratinocytes in situ. TXA is a plasmin  inhibitor that blocks 

the conversion of plasminogen to plasmin.  The drug accomplishes this 

through the  inhibition of  plasminogen  activator by creating a reversible 

complex with plasminogen. TXA also prevents the attachment of 

plasminogen  to the  keratinocytes  and thus slow down UV induced 

plasmin activity  in  keratinocytes. Plasmin augments the liberation of 

arachidonic acid ( AA) and alpha 

‑melanocyte‑stimulating hormone ( α‑MSH) intracellularly. AA and α

‑MSH have melanogenesis stimulating properties. Thus Tranexamic 

acid by plasmin inhibition reduce the keratinocyte pool of AA 

concerned in UV induced melanogenesis ( 94- 98 ) . 

 

Reduction in prostaglandin production 

 

On UV exposure, prostaglandins ( PGs) activate  various signalling pathways 

that are involved in growth, differentiation, and apoptosis of melanocytes. TXA 

inhibits PG production and thus reduces the melanocyte tyrosinase activity. This 

particular characteristic of TXA is successfully applied in the treatment of melasma, 

UV induced hyperpigmentation, and other Post inflammatory hyperpigmentation ( 99 ) . 

 

Reduction of vascularity in melasma 

 

UVR enhances production of angiogenic factors like vascular endothelial 

growth factor ( VEGF), basic fibroblast  growth  factor, and inter leukin‑ 8.VEGF 

interacts with VEGF receptors in keratinocytes of epidermis and discharges 
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metabolites of AA and plasminogen from the proliferated vessels. This enhances 

melanogenesis. TXA targets these vascular components of the skin  and hence adds 

support to the vascular theory of melasma. 

 

Plasmin plays an important role in  the release  of  b ‑FGF, which is 

a potent melanocyte growth factor and promotes melanocyte proliferation. 

TXA  indirectly reduces  b ‑FGF production. It also has effect on  

angiogenesis and  neo vascularization induced by b‑FGF (47,64,100). 

 

Effects on melanogenesis 

Tyrosinase‑related protein( TRP‑1)and TRP‑2 are key enzymes in 

the Raper mason pathway of melanogenesis.  TXA reduces tyrosinase 

levels and also levels of TRP ‑1 and TRP‑2. Activation of the signaling 

pathway extracellular signal ‑regulated kinase( ERK) provokes 

microphthalmia‑associated transcription factor (MITF) degradation, 

ensuing in decreased melanogenesis. MITF is the transcription factor 

regulating these enzymes concerned in melanogenesis. TXA stimulates 

the ERK signaling pathway and downregulates MITF protein level. This 

reduces inflammation ‑ induced melanogenesis by decreasing tyrosinase 

protein expression. TXA is also capable of suppressing melanogenesis by 

regulating tyrosinase transcription in addition  to  an  anti ‑inflammatory  

action  (94,98). 

 

DOSE ( 101) - It is administered as oral formulation at a dose of 250 
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mg BD, Topically as 2% emulsion, 3% cream, and 5%  solution  and 

intradermal injections are given at a concentration of 4mg/ ml. 

 

Side effects 

Topical TXA – minimal side effects are reported. They include erythema, 

stinging, burning ,xerosis Oral tranexamic acid: in melasma low dose of  

TXA  is  used  hence side effects  are minimal  which include  nausea, 

diarrhoea, oligomenorrhoea ,palpitations at high doses –venous 

Thromboembolism, CVA and pulmonary embolism has  been reported  

Intradermal – pain, edema, burning( 9 1 ) . 

 

Table 4: Studies showing effectiveness of TA 

Study Conclusion 

Karn et al( 98 )
 Notable reduction in mean MASI 

Wu et al( 97 )
 

65% have shown to have major 

improvements 

Na et al( 48 )
 

Decreased basal melanin formation and 

dermal changes were reversed 

Amir and Naseem( 102 )
 63% showed better results 

Li et al( 103 )
 

4 th,  12 th  and16 th  week improvements were 

there 

Padhi et al( 104)
 Faster and constant improvement 

Tan et al( 105 )
 Low dose oral TA is better 

Lee et al( 106 )
 90% reported to have noteworthy changes 
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Glutathione ( 107 )
 

Glutathione, a low molecular weight thiol peptide plays a 

significant role in maintaining the intracellular  redox balance,  itself 

being a powerful antioxidant. Recently, it  is being  promoted  as a 

systemic skin lightening means for the management of several conditions 

including melasma. Glutathione exerts its hypopigmentary effect by 

several mechanisms namely direct (by binding with the copper- 

containing active sites) and indirect( via antioxidant effect  leading  to 

exhaustion of free radicals and peroxides) inhibition of tyrosinase 

enzyme (the key enzyme for melanogenesis).  

 

L- Cysteine peptide 

It is another remarkable antioxidant which may  be used  for the 

management of melasma due to its skin-lightening property. It is claimed 

to be 3 –5 times more powerful than glutathione. Elevated concentration 

of this molecule inhibits the tyrosinase enzyme ( rate limiting enzyme for 

melanogenesis) and promotes pheomelanin synthesis by forming 

cysteinyl- dopa. L- Cysteine may be obtained from natural sources such as 

poultry, yoghurt, egg yolks( 108) . 

 

Laser and Light Therapies 
(109) 

LASER (an acronym; Light Amplification by Stimulated Emission of 

Radiation) gives an insight to its creation. Laser is emission of a radiation which is 

stimulated, and light amplifies it further. 

Laser and light therapy represent an alternative third-line approach to treat 
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melasma and may be particularly beneficial for patients with melasma that is 

refractory to topical therapy or chemical peel regimens, or when a patient wishes for 

an accelerated pace of improvement. Analogous to chemical peels, these modalities 

accelerate the removal of pathways for melanin but do not target the melanin 

production itself. 

 

Intense pulsed light 

IPL therapy uses a flash lamp light source that emits non coherent light with 

wavelengths between 515 nm and 1200 nm. Filter sets allow for the targeting of 

selective chromophores (melanin vs. hemoglobin) and has been used to treat various 

pigmentary disorders. 

 

IPL therapy appears to give modest improvement in patients with melasma 

that is refractory to topical therapy alone but have a modest recurrence rate unless an 

aggressive topical therapy is maintained at least 6 to 12 months post-treatment. IPL 

therapy is best suited to treat patients with Fitzpatrick skin types 1 to 3 because use 

with patients who have a darker skin type carries an elevated risk to target normal 

endogenous skin pigment. 

 

Patients with epidermal melasma may respond more favorably to IPL therapy 

compared with those with mixed or dermal melasma. 

 

Combination of Laser Toning and IPL 

―Laser toning‖ with Q-switched Nd:YAG 1064-nm laser combined with IPL 

for the treatment of melasma has been reported to enhance the efficaciousness of the 
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two individual procedures. Skin toning with the QS Nd:YAG laser targets deeper 

pigment, while IPL targets a wide range of superficial cutaneous structures. 
(110) 

 

Picosecond lasers
(111) 

Recent innovations in laser design have introduced a new class of lasers that 

generate picosecond-domain pulses. Shorter laser pulse durations result in pigment 

fragmentation that is more a result of photoacoustic than photothermal effects. 

 

Therefore, it may be more efficient at pigment removal without inducing thermal 

damage to surrounding tissue. 

 

This thermal damage seems to be the greatest drawback of conventional Q-switched 

laser treatment for patients with melasma and likely the cause of the high PIH rates 

after treatment. Picosecond lasers are currently available with laser outputs of 532 

nm, 755nm, and 1064 nm. More recently, fractionated picosecond hand pieces have 

been developed for the purpose of resurfacing and rejuvenation. 

 

Only a few clinical studies have been completed with these new devices and 

thus far, no results with regard to melasma have been reported. Due to the potential of 

picosecond lasers to work via photoacoustic mechanisms, they may present a new 

treatment modality that is suitable for patients with melasma. 

 

Pulsed Dye and Copper Bromide Lasers 

The vascular lasers were used to treat melasma with variable results. There 

are not enough good scientific reports to confirm the role of vascular laser and copper 
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bromide lasers for the treatment of melasma . 

 

Nd-YAG Lasers
(112) 

Q-Switched laser have output in nano sec range with high peak power. ―Q‖ 

stands for quality factor of a resonant circuit. Switching ―Q‖ means varying the 

circuit quality to store the energy or let it out. 

 

Mechanism of action of Q-Switch lasers: 

Q switching is a method for obtaining energetic pulses from lasers by 

modulating the intracavity losses. It is a technique for obtaining energetic short (but 

not ultra short) pulses from a laser by modulating the intracavity losses, the so-called 

the Q factor of the laser resonator. The technique is mainly applied for the generation 

of nanosecond pulses of high energy and peak power with solid-state bulk lasers. 

These giant pulses are responsible for the unique laser-tissue interaction that is seen 

with QS lasers. 

Q-switched lasers work on the principle of selective photothermolysis and 

also produce an additional photoacoustic effect producing shock waves that cause 

explosion of target. Very high energy, to the tune of 300 megawatts, is delivered in a 

very short period of time (5–100 ns) which leads to rapid thermal expansion. This 

produces shock waves that rupture the targets such as melanosomes and  ink particles. 

The ruptured fragments are cleared by tissue macrophages either to the 

lymphatic channels or to the regional lymph nodes. Some fragments may be 

eliminated trans-epidermally. To be selective, the pulse duration of the laser should 

match the thermal relaxation time (TRT) of the target. The estimated TRT of 

epidermis is 1–10 ms and the TRT of tattoo ink particles is 0.1–10 ns, although some 
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newer estimates are in the range of 10–100 picoseconds. The size of the tattoo ink 

particles is about 10–100 nm and is generally placed at a depth of 1.1–2.9 mm. Laser 

tissue interaction produces intracellular steam and vacuole formation, which leads to 

immediate whitening. An audible popping sound is heard during the procedure due to 

the photo-acoustic effect. 

 

INDICATIONS: 

Epidermal lesions: 

 CALM 

 Lentigines 

 Freckles 

 Solar lentigo 

 Nevus spilus 

 Pigmented seborrheic keratosis 

 DPN 

 Melasma 

 

Dermal lesions: 

 Nevus of Ota 

 Melasma 

 Blue nevus 

 Hori‘s nevus (acquired bilateral nevus of Ota-like macules) 

 Tattoos—amateur, professional, cosmetic, medicinal and traumatic 
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Epidermal-dermal lesions: 

 Post inflammatory hyperpigmentation 

 Nevus spilus 

 Periorbital pigmentation 

 Perioral pigmentation 

 Acquired melanocytic nevi(moles) 

 Melasma 

 Becker‘snevus 

 

Contraindications : 

Absolute: 

 Associated photoaggravated skin diseases and medical illness, for example, 

SLE. 

 Treatment area with active cutaneous infections, for example, herpes labialis, 

staphylococcal infections. 

 Unstable vitiligo and psoriasis for risk of koebnerization of treated area. 

 Tattoo granuloma. 

 Allergic reactions 

 

Relative: 

o Keloid and keloidal tendencies. 

o Patient on isotretinoin. 

o History of herpes simplex/history of herpes for increased risk of 

reactivation: This risk should be seriously considered prior to performing 

the procedure. If the treating physician decides to perform the procedure, 



 
 

 Page 45 
 

the risk and benefit should be explained to the patient and the procedure 

should be performed after proper informed consent and only after a course 

of acyclovir. 

o Patient who is not cooperative or has unrealistic expectation 
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MATERIALS AND METHODS 

 

METHODOLOGY 

This study was carried out  in the  outpatient clinic of Dermatology, Venereology and 

Leprosy in R L Jalappa Hospital and Research centre attached to Sri Devaraj Urs 

Medical College, Tamaka, Kolar from November 2018 to July2020 in patients with 

melasma. A total of 64 patients with melasma (32 in each group) were included in 

this study.  

This was a hospital based interventional study.  

 

Inclusion criteria:   

All patients in the age group years 18 -50 from either gender from the outpatient 

department   diagnosed with melasma were included in the study. 

 

Exclusion criteria: 

o Lactating and pregnant women were excluded. 

o Patients with any systemic co morbidities, bleeding disorders, patients 

on anticoagulants,  any drug allergy to the study drug were excluded. 

 

Data collection tools and techniques- 

 All  patients who  fulfills the  selection criteria was allocated and 

divided into group A and B by block randomization 

 Informed consent was obtained from the patient after 

explaining the details of the study. 

 Demographic data like name, age, address and telephone number were 
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recorded. 

 A detailed history including patient details, chief complaints related to 

skin, onset and duration of disease and associated medical or skin 

disorders were noted. 

 MASI scoring was done and baseline photographs were taken 

 Group A patients received intralesional tranexamic acid once per week 

for4 weeks.  

 Tranexamic acid is available as 5 mL ampoule containing 500 mg of the 

drug. After gentle cleansing, topical EMLA cream will be applied over 

the area to be treated for about 45 to 60 min an d then treated with 

multiple microinjections of TA ( 4mg/ mL) intradermally into the 

melasma lesions at 1 cm intervals, depending on the extent of 

involvement. Tranexamic acid dilution of 0.4 ml will be injected intradermally 

into the lesions of melasma. A Tranexamic acid   dilution of 0.0525mg/ml was 

prepared using insulin syringe with 3 units of tranexamic (TA 100 mg/ml) and 37 

units of sterile water and one ml of 0.0525 mg/ml of Tranexamic acid was 

administered. 

 Group B patients were administered 1064-nm QSNYL is 6-8 mm SS, 10 Hz, 0.5-

1J/ cm 2, 10 passes at once in two weeks for a total of 4 weeks. Treatment is 

performed with the hand piece held perpendicular to skin surface with minimum 

overlap. The entire lesion is covered in a single pass. All person in the laser room 

must wear appropriate eye protection glasses during the treatment. Increment of 

0.1 J/ 3 weeks is done .The treatment was given For three sittings at a gap of two 

weeks. Passes are stopped in case of immediate lightening or mild erythema of 

skin. Ice cubes were applied after the procedure. Sun screen were applied and 
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advised to strict sun protection in day time. 

 All patients were advised to apply broad spectrum sunscreens during 

daytime with an SPF of 30 at 2 hourly intervals.  

 Post treatment evaluation was done with detailed history, clinical 

examination, melasma area severity index(MASI) scoring, and colour 

photographs. The evaluations were taken at baseline, 2 weeks and 4 

weeks after treatment. 

 

STATISTICAL METHODS USED FOR DATA ANALYSIS 

Statistical analysis: 

Data was entered into Microsoft excel data sheet and was analyzed using SPSS 22 

version software. Categorical data was represented in the form of Frequencies and 

proportions. Chi-square test or Fischer’s exact test (for 2x2 tables only) was used 

as test of significance for qualitative data. 

 

Continuous data was represented as mean and standard deviation. Independent t test 

was used as test of significance to identify the mean difference between two 

quantitative variables. 

 

Paired t test is the test of significance for paired data.  

Graphical representation of data: MS Excel and MS word was used to obtain 

various types of graphs  

 

P value (Probability that the result is true) of <0.05 was considered as statistically 

significant after assuming all the rules of statistical tests. 
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Statistical software:  MS Excel, SPSS version 22 (IBM SPSS Statistics, Somers NY, 

USA) was used to analyze data 

 

Sample size calculation: 

Sample size is based on the difference in MASI score in epidermal melasma in a 

study ―A comparative of lowfluence 1064-nm Q- switched Nd YAG laser with 

topical 20% Azelaic acid cream and their combination in melasma in Indian patients‖ 

in year 2012 observed an average variance estimate of 5.41 in MASI score at 12 

weeks in comparing Nd:YAG laser with 10% Azelaic acid. In the presence of study 

instead of Azelaic acid, Tranexemic acid will be used to find an effect size of 10% 

Tranexemic acid in MASI score at 12 weeks between laser and Tranexemic acid with 

95% confidence interval 80% power with alpha error of 5%. The calculated sample 

size per group will be 26. Expecting a drop out rate of 20% during the follow up the 

final sample per group is estimated as 26+6 =32. 

 

 

 

 

 

 

 

 Sample size: 32 in each group. Total = 64. 

 

 Method of collection of data (including sampling procedure) 

Block randomisation technique 
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RESULTS 

 

 

Table 5:- Distribution of subjects according to sex between groups 

 

 
Group 

Total 
Tranexamic acid Nd YAGLaser 

Male 
15 11 26 

46.9% 34.4% 40.6% 

Female 
17 21 38 

53.1% 65.6% 59.4% 

Total 
32 32 64 

100.0% 100.0% 100.0% 

P Value 0.309, there was no statistically significant difference found between groups 

with respect to sex. Among subjects with treatment Tranexamic acid 53.1% of the 

subjects were female and 46.9% of the subjects were male. Among subjects with 

treatment Nd YAG laser 65.6% of the subjects were female and 34.4% of the subjects 

were male. 

 
 

Graph 1:- Graph showing Distribution of subjects according to sex between 

groups 
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Table 6:- Distribution of subjects according to age group between groups 

 

 
Group 

Total 
Tranexamic acid Nd YAGLaser 

25-30yrs 
4 2 6 

12.5% 6.3% 9.4% 

30-35yrs 
8 6 14 

25.0% 18.8% 21.9% 

35-40yrs 
5 7 12 

15.6% 21.9% 18.8% 

40-45yrs 
6 6 12 

18.8% 18.8% 18.8% 

45-50ysr 
9 11 20 

28.1% 34.4% 31.3% 

Total 
32 32 64 

100.0% 100.0% 100.0% 

 

P Value 0.829, there was no statistically significant difference found between groups 

with respect to age. Among subjects with treatment Tranexamic acid 28.1% of the 

subjects were in 45-50yrs age group followed by 25% of the subjects were in 30-

35yrs age group, 18.8% of the subjects were in 40-45yrs age group , 15.6% of the 

subjects were in 35-40yrs age group and 12.5% of the subjects were  in 25-30yrs age 

group. Among subjects with treatment Nd YAG laser 34.4% of the subjects were in 

45-50yrs age group followed by 18.8% of the subjects were in 30-35yrs age group, 

18.8% of the subjects were in 40-45yrs age group,21.9% of the subjects were in 35-

40yrs age group and 6.3% of the subjects were  in 25-30yrs age group  
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Graph 2:- Graph showing Distribution of subjects according to age group 
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Table 7:- Distribution of subjects according to occupation between groups 

 
Group 

Total 
Tranexamic acid Nd YAGLaser 

Housewife 
11 10 21 

34.4% 31.3% 32.8% 

Software 
3 2 5 

9.4% 6.3% 7.8% 

Farmer 
8 5 13 

25.0% 15.6% 20.3% 

labourer 
4 5 9 

12.5% 15.6% 14.1% 

Tailor 
0 2 2 

.0% 6.3% 3.1% 

Nurse 
3 2 5 

9.4% 6.3% 7.8% 

Driver 
0 1 1 

.0% 3.1% 1.6% 

Vendor 
0 3 3 

.0% 9.4% 4.7% 

Teacher 
3 2 5 

9.4% 6.3% 7.8% 

Total 
32 32 64 

100.0% 100.0% 100.0% 

 

Majority of the subjects were housewife followed by farmer by occupation in both 

groups. 

P value 0.489, there was no statistically significant difference found between groups 

with respect to occupation. 
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Graph 3:- Graph showing Distribution of subjects according to occupation. 
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Table 8:- Distribution of subjects according to duration of disease  

 

 

Group 

Total 

Tranexamic acid Nd YAGLaser 

0-6months 

9 5 14 

28.1% 15.6% 21.9% 

6month-1yrs 

3 11 14 

9.4% 34.4% 21.9% 

1-1.5yrs 

1 0 1 

3.1% .0% 1.6% 

1.5-2yrs 

8 5 13 

25.0% 15.6% 20.3% 

>2yrs 

11 11 22 

34.4% 34.4% 34.4% 

Total 

32 32 64 

100.0% 100.0% 100.0% 

 

Majority of the subjects had duration of disease for more than >2yrs followed 0-6 

months in Tranexamic acid group whereas in group Nd YAG laser Majority of the 

subjects had duration of disease more than >2yrs followed 6months- 1yrs. 

P value 0.116, there was no statistically significant difference found between groups 

with respect to duration of disease. 

 

 

 



 
 

 Page 56 
 

 

Graph 4:- Graph showing Distribution of subjects according to duration of 

disease 
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Table 9:- Distribution of subjects according to duration of exposure to sunlight  

 
Group 

Total 

Tranexamic acid Nd YAGLaser 

0-2hr 

16 10 26 

50.0% 31.3% 40.6% 

2-4hr 

3 10 13 

9.4% 31.3% 20.3% 

4-6hr 

5 7 12 

15.6% 21.9% 18.8% 

>6hrs 
8 5 13 

25.0% 15.6% 20.3% 

Total 
32 32 64 

100.0% 100.0% 100.0% 

 

Majority of the subjects had duration of exposure to sunlight between 0-2hrs followed 

>6hrs in Tranexamic acid group whereas in group Nd YAG laser the subjects had 

duration of exposure to sunlight between 2-4hrs, 0-2hrs equally followed by 4-6hrs. 

P value 0.103, there was no statistically significant difference found between groups 

with respect to duration of sun exposure. 
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Graph 5:- Graph showing Distribution of subjects according to duration of 

exposure to sunlight. 
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Table 10:- Distribution of subjects according to OCP usage  

 

 

Group 

Total 

Tranexamic acid Nd YAGLaser 

Yes 

4 2 6 

12.5% 6.3% 9.4% 

No 

13 22 35 

40.6% 68.8% 54.7% 

NA 

15 8 23 

46.9% 25.0% 35.9% 

Total 

32 32 64 

100.0% 100.0% 100.0% 

P value 0.078, there was no statistically significant difference found between groups 

with respect to OCP usage. 

 

 

Graph 6:- Graph showing Distribution of subjects according to OCP usage. 
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Table 11:- Distribution of subjects according to usage of cosmetics  

 

 
Group 

Total 
Tranexamic acid Nd YAG Laser 

Yes 
8 8 16 

25.0% 25.0% 25% 

NO 
24 24 48 

75.0% 75.0% 75% 

Total 
32 32 64 

100.0% 100.0% 100.0% 

 

P Value 1.00, there was no statistically significant difference found between groups 

with respect to usage of cosmetics. Among subjects with treatment Tranexamic 

acid25% of the subjects had used cosmetics and 75% of the subjects were didn’t used. 

Among subjects with treatment Nd YAG laser 25% of the subjects had used 

cosmetics and 75% of the subjects were didn’t used  

 

 

Graph 7:- Graph showing Distribution of subjects according to cosmetic usage  
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Table 12:- Distribution of subjects according to type of melasma   

 

 
Group 

Total 
Tranexamic acid Nd YAG Laser 

Centro facial 
13 12 25 

40.6% 37.5% 39.1% 

Malar 
19 20 39 

59.4% 62.5% 60.9% 

Total 
32 32 64 

100.0% 100.0% 100.0% 

 

P Value 0.798, there was no statistically significant difference found between groups 

with respect to type of melasma. Among subjects with treatment  Tranexamic acid 

59.4% of the subjects had malar and 40.6% of the subjects had centro facial melasma. 

Among subjects with treatment Nd YAG laser 62.5% of the subjects had malar and 

37.5% of the subjects had centro facial melisma 

 
 

 

Graph 8:- Graph showing Distribution of subjects according to type of melasma  
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Table 13:- Distribution of subjects according to woods lamp examination  

 

 
Group 

Total 
Tranexamic acid Nd YAG Laser 

Epidermal 
19 17 36 

59.4% 53.1% 56.3% 

Dermal 
7 8 15 

21.9% 25.0% 23.4% 

Mixed 
6 7 13 

18.8% 21.9% 20.3% 

Total 
32 32 64 

100.0% 100.0% 100.0% 

 

P value 0.888, there was no statistically significant difference found between groups 

with respect to woods lamp examination 

 

 

Graph 9:- Graph showing Distribution of subjects according to woods lamp 

examination. 
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Table 14:- Distribution of subjects according to recurrence  

 

 
Group 

Total 
Tranexamic acid Nd YAGLaser 

Yes 
14 10 24 

43.8% 31.3% 37.5% 

No 
18 22 40 

56.3% 68.8% 62.5% 

Total 
32 32 64 

100.0% 100.0% 100.0% 

 

P Value 0.302, there was no statistically significant difference found between groups 

with respect to recurrence. Among subjects with treatment Tranexamic acid 43.8% of 

the subjects had recurrence and 56.3% of the subjects did not had. Among subjects 

with treatment Nd YAG laser 31.8% of the subjects had recurrence and 68.8% of the 

subjects did not had. 

 

 

 

Graph 10:- Graph showing Distribution of subjects according to recurrence 
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Table 15:- Distribution of subjects according to side effects  

 

 
Group 

Total 
Tranexamic acid Nd YAG Laser 

Pain 
12 5 17 

37.5% 15.6% 26.6% 

Burning 
1 6 7 

3.1% 18.8% 10.9% 

Erythema 
3 5 8 

9.4% 15.6% 12.5% 

PIH 
0 2 2 

.0% 6.3% 3.1% 

Nil 
16 14 30 

50.0% 43.8% 46.9% 

Total 
32 32 64 

100.0% 100.0% 100.0% 

 

P value 0.059, there was no statistically significant difference found between groups 

with respect to side effects.  

 

Graph 11:- Graph showing Distribution of subjects according to side effects 
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Table 16:- mean MASI difference in Tranexamic acid group 

 

 

MASI SCORE Tranexamic acid 

Mean SD 

Baseline  15.30 4.76 

2 week 14.75 4.63 

3week 14.39 4.61 

4week 13.28 4.68 

P value  <0.001 

 

Among group Tranexamic acid Shows the mean values of difference between MASI 

at baseline (MASI I) and MASI in final follow up (MASI IV) were analyzed by 

ANOVA (analysis of variance).The P value is 0.0001. This clearly indicates that there 

exists a statistical significant. 

 

Table 17:- Multiple comparison with Tranexamic acid group 

 

MASI 

SCORE 
Mean SD  Mean SD P value 

Baseline 15.29 4.75 2 week 14.7500 4.6344 <0.001 

Baseline 15.29 4.75 3week 14.3938 4.6132 <0.001 

Baseline 15.29 4.75 4week 13.2781 4.6799 <0.001 

 

 

There was a statistically significant difference found between baseline and 2
nd

 week, 

There was a statistically significant difference found between baseline and 3rd week, 

There was a statistically significant difference found between baseline and 4
th

  week. 
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Table 18:- mean MASI difference in Nd YAG Laser group 

 

MASI SCORE Nd YAG Laser 

Mean SD 

( BASELINE) 19.26 5.67 

2 week 14.88 5.70 

4week 10.81 4.68 

P value  <0.001 

 

Among group Nd YAG Laser Shows the mean values of difference between MASI at 

baseline (MASI I) and MASI in final follow up (MASI IV) were analyzed by 

ANOVA (analysis of variance).The P value is 0.0001. This clearly indicates that there 

exists a statistical significant 

 

 

 

Table 19:- multiple comparison with Nd YAG Laser group 
 

MASI 

SCORE 
Mean SD  Mean SD P value 

Baseline 19.26 5.67 2 week 14.88 5.70 <0.001 

Baseline 19.26 5.67 4week 10.81 4.68 <0.001 

 

There was a statistically significant difference found between baseline and 2
nd

 week, 

there was a statistically significant difference found between baseline and 3rd week, 

there was a statistically significant difference found between baseline and 4
th

 week. 

 

 

 

 



 
 

 Page 67 
 

Table 20:- Comparison of reduction in mean MASI between two groups 

 

 Tranexamic acid Nd YAG Laser 

P value 

 Mean SD Mean SD 

2week 0.5453 .4788 4.3781 1.9615 <0.001 

4week 2.0172 .7848 8.4500 2.9163 <0.001 

 

There was a statistically significant difference found between two groups with respect 

to mean MASI reduction at 2
nd

 week and 4
th

 week. 

 

 

 
 
 

Graph 12:- Graph showing comparison of reduction in mean MASI between two 

groups 
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Graph 12:- MASI score at different timelines for both the study groups 
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PHOTOGRAPHS 

 
GROUP A- INTRALESIONAL TRANEXEMIC ACID 

CASE 1 
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GROUP 2: ND YAG LASER  

 

CASE 1: 
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CASE 4 
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DISCUSSION 

 

Our study was aimed at comparing the efficacy of intralesional 

tranexamic acid and Nd YAG laser in melasma in 64 patients ( 32 in each 

group A and group B) 

 
 

The mean (SD) age in years of the Tranexamic acid group and Nd 

YAG laser group was 39.25 (8.41) years and 37.2 (8.64) years 

respectively. The minimum age of the population was 27 years and 

maximum was 50 years. The mean (SD) age of  the  population was  

39.96 (8.67) years. In this study most of the subjects belong to the age 

group of 45-50years 46(31.25%) and next in 30-35years 35(21.1%). 

Melasma is a disease which is much rarer before puberty and after 50 

years. The mean age in our study is comparable with  other 

studies. (21,99,100). 

 

In our study majority 38(59.4%) of the study subjects were females 

and 26(40.6%) of the subjects were males. Our  study showed a female 

preponderance by 1.4:1. All the studies clearly showed an increased 

occurrence in females ( 19, 9 7, 98 ) . This higher difference can be attributed to 

many facts. One factor is the presence of hormonal aggravating factor or 

application of  cosmetics in females compared to males. Also another 

factor can be due to the increased treatment seeking behaviour of females 

as melasma is a hyper pigmentation primarily appearing on face. 

 

In our study both the groups had a maximum number of housewives 
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11(34.4%) in Tranexemic group and 10(31.3%) in Nd YAG laser group.  

This result is consistent with another study done by Bhattari S et al in 

Nepal (  11 6 ) . This can be due  to the triggering factor of stress or the more 

treatment seeking behaviour among females who may be esthetically more 

apprehensive as  melasma affects face. 

 

The mean (SD) duration of disease among the population was 

26.14(24.35) months. The mean (SD) of duration of disease was 

27.59(24.12) and 24.56( 24.49) months among the Tranexemic Acid and 

Nd YAG laser. In the study maximum subjects 22 (34.4%) had a duration of 

disease for more than 2 years . Most  11 (34.4%) 16(34%) of the subjects in  

Tranexemic acid group had a duration  of  more than 2 years. In the  Nd 

YAG laser group subjects  most 11(34.4%) had a duration of more than 2 

year. The disease melasma is a chronic condition and high chance of 

relapse and recurrence is there for the disease. In our study the mean 

duration of both the group is more than 2 - 3  years.  This   was   similar to 

other  studies ( Achar A et al,karn D et al,pawar s et al) where mean 

duration was above 3 years (  19, 98 , 1 16 ) .  

 

In our study 16(50.0%) of the  population  in  tranexamic acid group 

had an exposure to sun for 1 - 2 hours. In Nd YAG laser  group both 0-2 hrs 

and 2-4 hrs sun exposure had 10 (31.3%). In the study 26 ( 40.6%) had an 

exposure between 0 - 2 hours and 13( 20.3%) had an exposure of more than 

6 hours. In Orientals, 72.4% patients reported flaring due to sun exposure( 

99) and another study in India showed exacerbation in 55.1% patients with 

melasma (19). Griffiths CE, et al study showed duration of sun exposure was 
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a precipitating factor in98%of melasma cases (1,18) .The use of sunscreen is 

successful in preventing the development of melasma  and in improving 

the efficacy of additional topical therapies for melasma. 

 
 

In the study majority of population in both the groups were having 

no history of OCP usage in the past. Also most of the populations in both 

the groups were not in the habit of  using cosmetics [24( 75%) and 24( 

75%)]. In about 40 - 50% of the female patients the disease is advanced by 

pregnancy or by the utilization of oral contraceptive. 8% to 34% of women 

taking combined hormonal oral contraceptive build up melasma, which 

was also showed  after hormone  replacement therapy( 34 , 1 19 ) . Even 

cosmetics can also play  a  significant  role  in  flaring   up  of melasma (56). 

 

The study showed that in both the groups malar type  of melasma 

was present mostly 19(59.4%) and 20(62.5%)]. Also wood’s lamp 

examination showed epidermal pattern mostly 19(59.4%) in tranexamic 

acid group and 17(53.1%) in ND YAG laser group. 

 
 

A study by Kumari, et al, who reported that malar pattern was 

common among Indian melasma patients and constituted about 60% and 

centrofacial pattern was 40% (  1 15 ) . Similar results were seen in a study 

done by Grover C, et al which concluded that 53.3% of Indian patients had 

malar pattern of melisma and 46.6% had centrofacial (  11 4 ) . This was also 

in concordance with a study done by Chan et al, Manjula Jaganathan et al, 

Sabina et al  in  which majority of Asian patients had malar 
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pattern (120,121,122). 

 

Controversial results  were also found in some studies. According 

to the study done  among Tunisia  patients by Guinot C, et al,76%  had 

centrofacial  pattern,  23%  malar  and  1% mandibular (  20 ) . Arun, et al in a 

study of  312 patients reported that 55.44% had centrofacial pattern, 

followed by malar( 43.26%) and then mandibular (1.6%) (  19 ) .  MMU Khan 

et al came to the conclusion that 64% of Indian melasma patients had 

centrofacial type, 24% had malar type and 6% had mandibular type ( 123 ) . 

Similar  results were seen with a study by Bansal C, et al, 88.33%  patients  

had  centro facial melasma (124). 

 

The mean (SD) baseline score for the tranexamic group and Nd 

YAG laser was 15.25(4.73) and 19.25( 5.67) respectively. The two weeks 

score  mean (SD) for the Tranexemic acid and Nd YAG laser group was  

14.75(4.63)  and  14.88( 5.70) respectively. The four weeks score mean 

(SD) for the  tranexamic acid group and Nd YAG laser was 13.28( 4.68) 

and 10.81(4.68) respectively. Also there was a significance difference 

between MASI score in the both the groups at both  two weeks and four 

weeks. 

 

The other study comparison is shown down. 

 

A study was done by Patil et al where 180 patients were included in the study.  

Patients were divided into three groups. Group A selected 60 patients who were given 
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0.05 mL (4 mg/mL) intradermal TA in each cm
2 

melasma using an insulin syringe 

with a 30-gauge needle after application of topical anesthesia with lidocaine and 

prilocaine every 15 days. Group B selected 76 patients who were given topical 

application of 3% TA cream once a day. Group C selected 64 patients who were given 

topical application of triple combination (hydroquinone 2%, tretinoin 0.025%, 

fluocinolone acetonide 0.01%) once a day with the application of emollient in the 

morning.  The MASI score at baseline and at 6 months for Groups A, B, and C was 

15.4 and 2.2, 15.4 and 6.4, and 15.3 and 5.4, respectively. In this study, Group A 

showed most percentage improvement in MASI score; Group C was next most 

improved on MASI score with P value.
(128) 

 

The study by Xu et al. in 2017 was in accord with the Lee et al., although the results 

were achieved with microneedling (MN) followed by application of TA solution on 

diseased areas to facilitate epidermal absorption. This group studied a randomized, 

self-controlled split face study on 28 women, performed weekly for 12 weeks. The 

study suggested that more than 25% of improvement was observed in 25 patients who 

treated with MN plus TA and only 10% was found on the control side of the face 

which was treated with only 0.5% topical TA.
(129) 

A study done by Parra et al included twenty patients  who were treated with 10 

weekly sessions of low-fluence 1064-nm QS Nd:YAG laser at 1-week intervals. The 

modified Melasma Area and Severity Index (mMASI) score was evaluated at 

baseline; 1 week; and 1, 3, and 6 months after treatment. All patients showed 

improvement by mMASI scores, range (21%–75%) compared with that at baseline. 

There were no permanent side effects occurred and the recurrence rate was 81%.
(130)
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A study was done by Fabi et al where 20 patients were included in  

the study.  Patient’s  face  was  divided  into  two  halves ( split face), and 

on one half of the face low-fluence Q-switched Nd:YAG laser on one side and the 

low-fluence QSAL to the other side . Masi scores were calculated after three 

treatments and each follow-up visit 2, 12, and 24 weeks after the last treatment. Both 

the laser treated sides showed a significant improvement in MMASI evaluations after 

two treatments (22% improvement on the QS-Nd:YAG, 17% QSAL) and each 

follow-up visit 2 (36% QS-Nd:YAG; 44% QSAL), 12 (27% QS-Nd:YAG; and 24% 

QSAL), and 24 weeks (27% QS-Nd:YAG; and 19% QSAL) after the last treatment, 

but there was no significant difference was seen between study groups at any visit.
(131) 

The above results along with the result obtained in our study showed that both 

the treatment modalities have shown promising results but the Nd YAG laser group 

has been to shown better reduction in the MASI score . 

 

 

LIMITATIONS OF THE STUDY- 

 

1. Dropout rate is higher in intradermal tranexamic acid group probably due 

to fear of repeated injections 
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CONCLUSION 

There are umpteen therapeutic options for melasma. 

Q switched Nd:YAG laser was better than intralesional Tranexemic acid  for the 

treatment of melasma. 

There was a statistically significant reduction in percentage of MASI with both 

Intralesional Tranexemic Acid and Q switched Nd:YAG laser. 

 

Pain during the injections and recurrences were some of the common side effects 

associated with Intralesional Tranexemic acids There is no consensus literature  

on optimum  route,  dose and timing of  treatments with  topical 

tranexamic acid. The efficacy of tranexamic acid is understood from this 

study but which mode of administration is  better was  not  studied here.  

Further studies have  to be done to assess which mode  of administration 

of tranexamic acid shows better results and which  combination  therapies  

works best for melasma  in terms of clearance of pigmentation and 

maintenance of remission. 

 

Q switched Nd:YAG laser is  an effective treatment for melasma patients as it showed 

larger reduction in MASI score, and also lesser chances of recurrences 
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SUMMARY 

 

The study was double blinded randomized trial among 64 subjects; 

32 in intra lesional tranexamic acid group and 32 in the  Nd YAG laser 

group. Patients with facial melisma belonging to both sexes, within an age 

group of  18- 50yrs,  and willing to undergo treatment and follow up were 

included in the study. Patients who were on other melasma therapies 

within last 6 months and having an unrealistic expectation from the 

treatment were excluded from the study. Both  the groups were given 

instructions  for the application of sunscreens at daytime and  group  A  

patients received intradermal tranexamic acid injections at concentration 

of 4mg/ml once weekly for 4 weeks whereas group B patients received ND 

YAG laser once in two weeks and assessed using Melasma Severity Index 

( MASI) score  at  baseline,  2nd week and 4 th week. Also side effects and 

recurrence were also assessed during the time. 

 
The mean (SD) age in years of the Tranexamic acid group and Nd 

YAG laser group was 39.25(8.41) years and 37.2(8.64) years respectively. 

The minimum age of the population was 27 years and maximum was 50 

years. The mean (SD) age of  the  population was 39.96 (8.67) years. In 

this study most of the subjects belong to the age group of 45-50 years 

46(31.25%) and next in 30-35years 35(21.1%).  

  In our study majority 38(59.4%) of the study subjects were 

females and   26(40.6%) of the subjects were males. Our  study showed a 

female preponderance by 1.4:1. 
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The mean (SD) duration of disease among the population was 

26.14(24.35) months. The mean (SD) of duration of disease was 

27.59(24.12) and 24.56(24.49) months among the Tranexemic Acid and Nd 

YAG laser. In the study maximum subjects 22 (34.4%)  had a duration of 

disease for more than 2 years . 

 

In our study 16(50.0%) of the  population  in  tranexamic acid group had 

an exposure to sun for 1 - 2 hours. In Nd YAG laser  group both 0-2 hrs and 

2-4hrs sun exposure had 10(31.3%). In the study 26 (40.6%) had an 

exposure between 0 - 2 hours and 13(20.3%) had an exposure of more than 

6 hours. 

 

The study showed that in both the groups malar type  of melasma 

was present mostly 19(59.4%) and 20(62.5%)]. 

The mean (SD) baseline score for the tranexamic group and Nd YAG laser 

was 15.25(4.73) and 19.25(5.67) respectively. The two weeks score  mean 

(SD) for the Tranexemic acid and Nd YAG laser group was  14.75(4.63)  

and  14.88(5.70) respectively. The four weeks score mean (SD) for the  

tranexamic acid group and Nd YAG laser was 13.28(4.68) and 10.81(4.68) 

respectively.  

 
There is a significance difference between MASI score in intralesional 

Tranexemic acid and Nd YAG laser 34( 53.1%) of the population had some form 

of side effects after the treatment. Pain were exclusively for the tranexamic acid 

group. Erythema and burning sensation were the side effects for the Nd YAG 

laser group. 
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ANNEXURE I 

PROFORMA 

 

Name:          Age:                Sex: M/F 

OP No.:          Education: 

Address:          Occupation: 

   Ph No.: 

Email id: 

C/C:- 

HOPI:- 

Drug history:- 

Past history:- DM/ HTN/ TB/ Epilepsy/ Asthma/ Atopy. 

         Others – 

Family history:- DM/ HTN/ TB/ Epilepsy/ Asthma/ Atopy. 

             Others – 

Personal history:- 

Diet – veg/ non-veg/ mixed  Appetite – 

Sleep – adequate/ disturbed  Bowel & Bladder – 

Other habits – 
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Menstrual history:- 

Obstetric history:- 

Occupational history:- 

1. Exposure to sunlight:   yes/ no. 

2. Duration of exposure: 

3. Type of exposure:   intermittent/ continuous/ seasonal. 

4. Usage of sunscreen:   yes/ no. 

 

General physical examination:- 

PR =     bpm     BP =        /       mmHg 

RR =     cpm     Temperature = 

P   I   C   C   L   E    Others – 

Systemic examination:- 

CVS –      RS – 

P/A –      CNS – 

Local examination:- 

Skin – 

Fitzpatrick skin type: 

Hair – 

Oral mucosa – 
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Nails – 

Melasma:- 

I. Pattern of involvement – 

o Centrofacial (cheeks, forehead, upper lip, nose & chin). 

o Malar (cheeks & nose). 

o Mandibular (ramus of mandible). 

II. Type – 

o Light brown.  

o Ashen/ bluish grey. 

o Dark brown. 

o Ashen grey/ unrecognized. 

III. Wood’s lamp examination – 

o Enhancement seen. 

o No enhancement seen. 

o Patchy enhancement seen. 

IV. Dermatoscopic examination – 

o Scattered islands of reticular network of light brown or tan color with dark 

fine granules. 

o Diffuse blotchy brownish reticular pattern with dark brown granules & 

globules. 

o Greyish brown or greyish black pigmented specks/ arcuate/ star-shaped/ 

honey-comb/ annular structures. 

o Diffuse reticular pigmentation of dark brown or black irregular blotches 

with varying surface morphologies along with dark brown granules & 

globules. 
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V. Melasma Area & Severity Index (MASI) – 

Factors Forehead (f) Right malar 

(rm) 

Left malar 

(lm) 

Chin 

© 

Area     

Darkness     

Homogeneity     

D + H     

(D + H)*A *0.3 *0.3 *0.3 *0.1 

Total     

Area (A) = 0-6       Darkness (D) = 0-4        Homogeneity (H) = 0-4 

0 = no involvement 

1 = <10%   MASI = 0.3(Df + Hf)Af + 0.3(Drm + Hrm)Arm  

2 = 10-29%     + 0.3(Dlm + Hlm)Alm + 0.1(Dc + Hc)Ac 

3 = 30-49% 

4 = 50-69%   

5 = 70-89%  MASI =          +          +          +          = 

6 = 90-100%   

Investigations:- 

CBC:  

Hb%=          mg/dl ESR=    mm/hr AEC=    cells/mm
3 

RBC=          M/mm
3
 WBC=         T/mm

3
 Plt=      L/mm

3
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RBS=     mg/dl FBS=    mg/dl PPBS=    mg/dl 

Urine analysis: 

SIDE EFFECTS 1
ST

 SITTING 2
ND

 3
RD

 

ERYTHEMA    

PHOTOSENSITIVITY    

HERPES LABIALIS    

EROSIONS    

CRUSTS    

BLISTERS    

SCARRING AND 

OTHERS 
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ANNEXURE II 

Consent form – A COMPARATIVE STUDY OF TRANEXAMIC ACID 

MICROINJECTIONS  VERSUS ND YAG LASER IN THE TREATMENT OF 

MELASMA 

I, Mr./Mrs./Ms. ___________________________________, aged ________ years, 

S/D/o ________________________________, & a resident of ________________ 

_____________________________________________________________________

__________________________________________, do hereby declare that I am 

voluntarily giving my consent to participate/ let my son/ daughter to participate in the 

study of “A COMPARATIVE STUDY OF TRANEXAMIC ACID 

MICROINJECTIONS  VERSUS ND YAG LASER IN THE TREATMENT OF 

MELASMA”. 

 

I have been explained in my own language about the nature of my skin condition, its 

prognosis, the treatment options available & their respective side effects. I have also 

been explained to my full satisfaction, in my own language about the procedure 

involved in the study. I have been explained that my refusal to consent is however not 

going to affect my / my patient’s right to receive treatment from the department. 

 

I do hereby declare that I will provide complete medical history of the disease, allow 

myself/ my patient to undergo clinical examination & allow collection of necessary 

clinical material by the treating Doctor. 
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I also hereby accord consent to be photographed as & when necessary for the purpose 

of the study. However, these photographs have to be used only for teaching purposes, 

clinical presentations & publications but not for advertisements or any other 

commercial purposes. 

Name of the declarant / guardian _______________________________________ 

Signature of the declarant / guardian ____________________________________ 

 

Name of the witness: _________________________________________________ 

 

Signature of the witness: ______________________________________________ 

 

Name & Signature of the investigator: ___________________________________ 

Date: _______________                                      Place: SDUAHER, KOLAR. 
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ANNEXURE III 

 

PATIENT INFORMATION SHEET 

Study title: A COMPARATIVE STUDY OF  TRANEXAMIC ACID 

MICROINJECTIONS  VERSUS ND YAG LASER IN THE TREATMENT OF 

MELASMA 

Study site: R.L Jalappa Hospital , Tamaka, Kolar.  

Aim: 1) To study the efficacy of Tranexamic acid in the treatment of melasma. 

2) To study the efficacy of Nd YAG laser in the treatment of melasma. 

3) To compare the therapeutic effectiveness of Nd YAG laser with Tranexamic  

      acid microinjections  in melasma. 

Please read the following information and discuss with your family members. You 

can ask any question regarding the study. If you agree to participate in this study we 

will collect information(as per proforma) from you.  Relevant blood investigations 

will be carried out if required. This information collected will be used for dissertation 

and publication only.  

 

All information collected from you will be kept confidential and will not be disclosed 

to any outsider. Your identity will not be revealed. The expenses required for the 

above investigations will be funded by the study investigator. This study has been 

reviewed by the Institutional Ethics Committee and you are free to contact the 

member of the Institutional Ethics Committee. There is no compulsion to agree to this 

study. The care you will get will not change if you don’t wish to participate. You are 
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required to sign/ provide thumb impression only if you voluntarily agree to participate 

in this study. 

 

For any further clarification you can contact the study investigator: 

Dr. Amulya.Y.S 

Mobile no: 8867571423 

E-mail id: amulya.sathyanarayana@gmail.com 
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ANNEXURE IV 

KEY TO MASTER CHART 

 

AGE(years)  

25-30     1 

30-35     2 

35-40    3 

40-45    4 

45-50    5 

 

SEX  

MALE        1 

FEMALE   2 

 

OCCUPATION 

HOUSEWIFE            1 

SOFTWARE              2 

FARMER                   3 

LABOURER              4 

TAILOR                    5 

NURSE                     6 

DRIVER                   7 

VENDOR                8 
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TEACHER            9 

 

OCP USAGE 

YES     1 

NO       2 

NA       3 

 

SUN EXPOSURE 

0-2HRS       1 

2-4 HRS      2 

4-6HRS       3 

>6 HRS       4 

 

DURATION OF DISEASE 

0-6MTS             1 

6MTS-1YR        2 

1-1.5YRS           3 

1.5YRS-2YRS   4 

>2HRS               5 

 

TYPES OF MELASMA 

CENTROFACIAL     1 

MANDIBULAR        2 

MALAR                    3 
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MIXED                    4 

 SIDE EFFECTS 

PAIN                   1  

BURNING          2 

ERYTHEMA      3 

PIH                     4 

NIL                     5 

 

WOODS LAMP EXAMINATION  

EPIDERMAL     1 

DERMAL           2 

MIXED               3 

 

RECURRENCES 

YES       1 

NO         2 

 

 



S.NO OP NO SEX AGE OCCUPATION DURATION 
OF DISEASE

DURATION 
OF SUN 

EXPOSURE

OCP 
USAGE 

USAGE OF 
COSMETICS

TYPE OF 
MELASM

A 

WOODS LAMP 
EXAMINATION

MASI SCORE ( 
BASELINE) 2 week 3week 4week RECURRENCES SIDE 

EFFECTS

1 317343 2 36 1 1 1 2 1 3 1 14.5 14 13.8 12.1 1 1

2 380556 1 46 3 4 1 3 2 3 1 10.3 10.1 9.9 9 2 1

3 381048 1 49 6 5 1 3 2 1 2 9.5 9.4 9 7.7 2 5

4 326096 2 33 1 1 1 1 1 3 1 8.7 8.5 8.1 7.2 1 1

5 359563 2 50 1 5 2 2 1 3 1 14.1 13.7 13.4 12.5 2 2

6 327610 1 35 9 1 3 3 2 1 3 13.5 13.1 12.5 11.3 2 5

7 316653 2 43 3 5 4 2 2 3 3 16.8 16.3 16 15.4 1 1

8 320032 2 44 1 3 3 3 2 1 1 13.45 11.4 10.4 9.3 2 5

9 683271 2 38 1 2 3 2 2 1 2 14.9 14.2 14 13.2 1 5

10 543251 2 30 1 4 1 2 2 1 3 21.3 19.6 19.4 18.1 2 5

11 782150 2 39 9 5 1 2 1 3 2 14.7 13.9 13.5 11.5 1 5

12 663251 1 55 3 4 4 3 2 1 3 21.3 19.8 19.4 17.8 1 5

13 364321 1 55 3 4 3 2 2 3 1 10.5 10 9 8.1 2 5

14 657230 1 41 4 4 1 3 2 3 3 8.4 8.3 8 7.2 2 5

15 634587 1 37 6 1 1 3 2 3 1 25 24 23.1 22.9 2 1

16 644196 1 29 2 4 2 3 2 3 3 24 23.5 22 21.2 2 5

17 629360 2 32 1 2 1 2 2 3 1 16.8 15.4 15 14.1 2 1

18 612115 2 33 2 1 3 3 3 1 2 7 6.3 5.8 4.8 2 5

19 732250 1 39 9 5 1 2 2 1 1 11.5 11.3 11 10.2 1 1

20 643210 2 35 1 1 1 1 2 3 1 12.4 12.1 11.9 10.3 2 1

21 663630 1 42 3 5 4 3 2 3 1 13.5 13.2 13 12.2 2 3

22 678312 1 42 4 5 4 3 2 3 1 20.3 20 19.7 18.2 1 5

23 605589 2 29 6 1 1 1 1 3 1 9.5 9.1 8.9 7.3 1 1

24 603145 2 30 1 2 1 2 1 1 1 15 14.7 14.5 13.3 2 5

25 663616 1 60 3 5 4 3 2 3 2 17 16.7 17.4 16.4 1 5

26 652524 1 46 3 5 4 3 2 1 1 20 19.7 19.5 18.3 1 5

27 651493 1 31 4 5 4 3 2 1 1 19 18.7 18.4 17.3 2 1

28 648617 2 46 1 1 1 2 2 3 1 18.5 18.2 18 17.1 1 1

29 689723 2 31 2 1 1 2 1 1 2 14.5 14.2 14 13.2 1 3

30 723002 2 32 1 4 1 1 2 3 1 13 12.7 12.5 10.1 2 1

31 699865 1 41 4 4 4 3 2 3 2 23 22.7 22.5 21.2 1 3

32 660527 2 48 3 5 2 2 2 1 1 17.5 17.2 17 16.4 2 5

GROUP 1: TRANEXEMIC ACID



S.NO  OP NO  SEX AGE
OCCUPAT

ION

DURATIO
N OF 

DISEASE

DURATION 
OF SUN 

EXPOSURE

OCP 
USAGE 

USAGE OF 
COSMETICS

TYPE OF 
MELASMA 

WOODS 
LAMP 

EXAMINATI
ON

MASI SCORE 
( BASELINE)

2 weeks 4weeks
RECURRE
NCES

SIDE 
EFFECTS

1 615493 1 30 2 1 2 3 2 3 1 15.6 13 11.2 2 2
2 648617 2 46 1 4 2 2 1 1 1 20 15.4 11 2 1
3 648775 1 43 3 5 3 3 2 1 2 24 20.1 12.3 1 4
4 613414 1 34 4 2 3 3 2 3 1 17.2 15.3 11.1 2 4
5 620413 2 56 3 5 1 2 2 3 2 20.3 16 13 2 5
6 612115 2 35 9 1 2 1 1 3 3 18.8 13.3 9.8 2 3
7 728487 1 27 2 2 2 2 1 3 3 19.8 17.5 13 2 5
8 604292 2 33 4 5 2 2 2 3 2 12.9 10.3 6.7 1 5
9 730748 2 49 5 2 1 2 2 1 1 28.6 25.5 20 2 5
10 734457 1 44 6 2 2 3 2 1 1 10.6 7.1 5.2 2 3
11 553576 1 49 8 5 2 3 2 3 1 27.4 23.9 19.4 1 2
12 557635 2 49 1 1 2 2 2 3 2 25.4 23.2 16 2 3
13 557635 2 46 1 2 1 2 1 1 3 20.1 17.2 14.5 2 3
14 569002 2 43 4 5 3 2 2 3 1 26.5 23.3 20.1 2 1
15 545965 2 36 6 2 2 2 1 3 1 13 11.2 8.2 2 2
16 544604 2 48 9 4 1 2 2 3 1 20.9 17.2 11.3 1 1
17 547589 2 44 5 2 2 2 2 1 2 15.4 11.2 8.6 2 5
18 547197 2 32 1 4 1 2 1 3 1 18.4 15.4 12.2 1 5
19 506229 1 39 7 5 3 3 2 1 3 19.2 15.3 10.2 1 5
20 541811 2 36 1 5 1 1 1 1 1 30.5 25.4 19.5 2 2
21 738628 1 48 3 5 4 3 2 3 3 24.7 19.5 13.5 2 5
22 543166 2 35 1 2 1 2 2 1 2 15 9.8 7.3 1 5
23 603507 2 42 8 5 3 2 2 3 1 8.9 3.3 2 1 5
24 740540 2 36 1 4 3 2 2 1 1 27 17.5 11 2 5
25 606595 2 39 3 5 4 2 2 3 2 13.7 8.4 5.5 2 3
26 650318 2 46 1 4 1 2 2 3 1 23 13.4 6.5 2 5
27 644241 2 38 8 1 4 2 1 3 3 23.4 15.4 10 2 5
28 616948 1 63 1 2 1 2 2 1 1 16.5 10.5 6.8 1 5
29 613414 1 34 3 5 4 2 2 1 1 19.4 16.9 12.4 2 1
30 620413 2 63 1 2 1 2 2 3 3 14.5 9.2 5.7 1 1
31 695398 2 34 4 1 3 2 2 3 2 9.6 5.4 4.1 2 2
32 696921 1 39 4 2 4 3 2 3 1 16 10.1 7.8 2 2

GROUP 2: ND YAG LASER
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