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Abstract: Lentigines are defined as multiple small pigmented macules measuring up to one centimeter and surrounded by normal- 
appearing skin, commonly caused by genetic factors. LEOPARD syndrome (LS) is an autosomal dominant distinguished by the 
presence of several lentigines, with specific phenotypic characteristics that resembles Noonan syndrome (NS). LS is likely to be 
underdiagnosed or misdiagnosed because many of its symptoms are minor and the accurate diagnosis may be overlooked. Therapy for 
lentigines are generally aimed at tackling aesthetic disfigurement and its subsequent psychological impacts. This case report aims to 
highlight the efficacy of 532-nanometer (nm) Q-switched (QS) Nd:YAG laser in treating lentigines in a 21-year-old woman with LS 
overlap NS. The patient initially came to seek treatment of her facial lentigines. However, some mild abnormalities such as ocular 
hypertelorism, left eye ptosis, and webbed neck were observed. Hormonal, cardiac, and pulmonary functions were within normal limit. 
Histopathological results supported the diagnosis of lentigo. The patient was given sunscreen and depigmenting agents and was 
instructed to apply the medications routinely. The patient then underwent two sessions of 532-nm QS Nd:YAG laser with a 3 mm spot 
size, 1 J/cm2 fluence, and a 1 Hz frequency. Objective clinical improvements were observed using spectrophotometer examination, 
there were no side effects found, and she was satisfied with the results. Dermatologists should play an integral role in establishing the 
diagnosis and management of systemic syndrome, manifesting specifically as dermatological symptoms. Lentigines in LS last 
throughout the patient’s lifespan. Nd:YAG laser therapy can be effective in treating lentigines with long-lasting results. It plays 
a role in improving the patient’s life quality, especially where the genetic disorder itself is a debilitating condition. The limitation of 
this case report was the lack of a genetic test, as the suspected diagnosis was made based on clinical symptoms. 
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Introduction
Small, sharply-circumscribed, macular, pigmented, and mucocutaneous lesions, including lentigo, have been described 
using a variety of terminology. When referring to these lesions, the terms lentigo (singular) and lentigines (plural) are 
sometimes used interchangeably.1 Generalized lentigines may be an isolated phenomenon without an underlying disease. 
They can either be present at birth or manifesting themselves during childhood or adolescence. In addition, it may also be 
a sign of a genetic disorder, such as LS and NS.2 LEOPARD is the abbreviation for multiple lentigines, electrocardio-
graphic (ECG) conduction problems, ocular hypertelorism, pulmonary valve stenosis, abnormalities of genitalia, retarda-
tion of growth, and sensorineural deafness.3 LS is thought to be a rare condition.4 About 200 cases have been 
documented worldwide, although the true incidence of LS has not been determined. LS is probably underdiagnosed or 
misdiagnosed due to the fact that many of its symptoms are minor and the accurate diagnosis might be missed in the 
absence of lentigines.5

The manifestation of NS shares common features with LS, such as hypertelorism, eyelid ptosis, delayed development 
of secondary sex characteristics, and lentigines. The exact relation between LS and NS is unclear. It is possible that they 
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are both the result of same pleiotropic gene. It appears very clear that there are cases that could be placed in either 
syndrome.6 Due to their visibility, facial lentigines either in LS or NS are the most cosmetically important.7 Treatment 
other than for cosmetic purposes is generally not indicated.8 Lentigines are effectively treated using 532-nm QS Nd:YAG 
laser.9 This case report aims to present the use of 532-nm QS Nd-YAG laser in the treatment of facial lentigines in a 21- 
year-old woman suspected with LS overlapping NS.

Case
A 21-year-old woman presented to the Dermatology and Venereology Department with chief complaint of hyperpig-
mented macules across nearly the entire face and neck without pain or itch. The lesions first noticed by her mother when 
she was 4 years old, appeared on her cheeks and gradually increased in number, and spread to almost her entire face and 
neck. However, during physical examination, we discovered some abnormalities, such as ocular hypertelorism and left 
eye ptosis (Figure 1A), webbed neck (Figure 1B), vertebrae scoliosis (Figure 1C), and a lack of pubic hair. Regarding 
Leopard overlap Noonan syndrome, we referred the patient to Internal Medicine Department for further evaluation. 
Echocardiographic revealed no ventricular hypertrophy related to LS. No abnormalities were found from electrocardio-
grams with sinus rhythm interpretation. Patient also underwent thoracal radiologic examination that visualized 
a projected internal fixation at the level of corpus vertebrae Th4-L2 related to her scoliosis history. Laboratory results 
consist of routine blood examination, thyroid, liver, and renal function were within normal range. Electrolytes and 
hormonal laboratory values, such as estradiol and follicle stimulating hormone, were within normal limit. Dermatological 
examination revealed generalized hyperpigmented macules on almost the entire face and body. The histopathological 
analysis of hyperpigmented macules from the right arm revealed a greater number of melanocytes in the epidermis’ basal 
layer, elongated epidermal rete ridges, mild inflammatory cells infiltrate on the upper dermis, dilation of blood vessels, 
and no tumor cells (Figure 2). These histopathological findings were consistent with lentigines. The patient was treated 
with a combination of kojic acid and 4% hydroquinone cream twice per day, as well as two sessions of 532-nm QS Nd: 
YAG laser (3 mm spot, 1 J/cm2, 1 Hz) administered at a monthly interval. The patient was also advised to re-apply 
sunscreen with minimum SPF of 30 every 2 hours during the day. Improvement was observed in terms of skin tone 
brightness as assessed using spectrophotometry (Figure 3A and B). No issues were observed and the patient was pleased 
with the outcome.

Discussion
Lentigo derives from the Latin word “lens”, which means lentil. Lentigines are commonly found across all ethnicities.9 

Their pigmentation varies from light-brown or brown-black, and their shapes are quite regular, typically circular or oval 
with a diameter of 3–5 mm.10 They may develop gradually over a number of years, or they may be eruptive, emerging 
suddenly. Depending on the types of lentigo, they may be solitary or multiple and can develop anywhere on the body 

Figure 1 Clinical image of physical finding. (A) Ocular hypertelorism and left eye ptosis. (B) Webbed neck. (C) Scoliosis.
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surface.9 Lentigo is classified according to its etiology, such as lentigo associated with excessive UV exposure, lentigo 
not associated with excessive UV exposure, and lentigo associated with syndrome.10 Histopathological findings include 
epidermal hyperplasia with increased basal layer pigmentation, elongated epidermal rete ridges, and mild inflammatory 
cells infiltrate on the upper dermis.9,11–13

In 1969, Dr. Michael Blaw published a review about “The multiple Lentigines Syndrome”, currently known as LS. 
Multiple lentigines, ECG conduction abnormalities, ocular hypertelorism, pulmonary valve stenosis, abnormalities of 
genitalia, retardation of growth, and sensorineural deafness were the major characteristics of LS.14 Multiple lentigines 
plus two additional known features or a first-degree relative with multiple lentigines plus three other features are 
diagnostic criteria for LS.15

Figure 2 Histopathological examination from hyperpigmented macules on right arm showed melanocytes deposition on basal layer of epidermis.

Figure 3 Comparison between skin manifestation before and after two sessions of treatment. (A) Hyperpigmented macules on right cheek. (B) Improvement on right 
cheek skin lesions after two sessions of treatment.
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The presence of lentigines in LS is an aesthetic problem since malignant transformation of the lentigines has not been 
reported. However, other associated features need to be considered in the clinical presentation as they may be associated 
with multisystem anomaly.16 Hypertelorism is almost always present, as are a flat nasal bridge and dysmorphic ears in 
around 87% of patients. Furthermore, palpebral ptosis, thick lips, and low-set ears with overfolded helix were discovered 
in 50% of patients. Meanwhile, redundant neck skin or webbed neck were found in 37% of patients.17

In 1963, Noonan described several children manifest many feature in common with LS. The label “Noonan 
syndrome” has been applied. Both syndromes are predicted to be the result of the same pleiotropic gene.6 Short stature, 
congenital heart defect, pectus deformities, developmental delay of varying degrees, cryptorchidism, which contributes to 
lower fertility, and distinctive facies such as ptosis, downslanting palpebral fissures, and webbed neck, are all features of 
NS in which could be found in LS. Many of the phenotypic abnormalities in NS and LS are extremely similar, both have 
proportionate short stature, facial dysmorphism, and skeletal anomalies. However, their cardiac phenotypes are substan-
tially diverse. The majority of LS patients with ECG anomalies have left ventricular hypertrophy.17 Making the diagnosis 
of LS is more challenging. Besides, LS patients’ do not usually present with all its typical clinical features, increasing the 
possibility of underdiagnosis or misdiagnosis.5 Despite frequent cardiac involvement, most individuals with LS are 
asymptomatic. Long-term prognosis is relatively good in patients with LS with only mild abnormalities.17

In this case report, hyperpigmented macules without pain or itch on almost the entire face and body were part of the 
clinical symptoms. Cutaneous lesion manifested initially as a solitary lentigo on the face which later increased in number 
and size, forming lentigines. The presence of lentigines is an aesthetic problem as the patient presented to the clinic 
asking for aesthetic treatment of multiple lentigines covering her face. The initial physical examination revealed 
hypertelorism of the eyes, a webbed neck, and vertebral scoliosis. Therefore, further examination is required to determine 
the possibility of any syndrome related internal disorders. Examinations of hormonal, cardiac, and pulmonary functions 
were within normal limit. Histopathological findings showed greater number of melanocytes within the epidermis’ basal 
layer, elongated epidermal rete ridges, mild inflammatory cells infiltrate on the upper dermis, dilation of blood vessels, 
and no tumor cells. These findings supported lentigines as the skin manifestation. The patient was suspected of having LS 
overlapping with NS based on physical examination findings, which included multiple lentigines, left eye ptosis, webbed 
neck, vertebrae scoliosis, and secondary sexual growth disorder as shown in the lack of pubic hair. Despite this, the 
patient was never bothered by the abnormality and felt that genetic testing was not necessary to be done.

Most of pigmentary lesions are cosmetic concern and may not need treatment, although other organ systems may be 
involved as part of a syndrome.17 Facial hyperpigmentation can cause substantial cosmetic deformity with subsequent 
emotional impact. Hydroquinone and kojic acid are depigmenting agents impede the conversion of L-3,4- dihydrox-
yphenylalanine (L-DOPA) into melanin.18,19 A combination therapy with two depigmenting agents show better result 
compared to monotherapy and sunscreens are essential as complementary treatment to prevent repigmentation.20

Multiple types of laser have been used in the treatment of lentigines,21 among them is QS Nd:YAG laser due to the 
fact that the absorption spectrum of melanin ranges from 351 to 1064 nm.21,22 It has been reported that the QS Nd:YAG 
laser achieves superior outcomes compared to other types of laser.22 Its therapeutic endpoint is immediate whitening of 
the pigmented lesion that indicate melanosomes rupture resulting in the release of gas bubbles into the tissue. The laser’s 
brief burst of high energy destroys melanosomes and melanin-containing cells by selective photothermal and photo-
mechanical effects.23 However, postinflammatory hyperpigmentation (PIH) commonly occurred in patients with 
Fitzpatrick skin type III–IV as the laser’s side effect.22

To assess the efficacy of treatment in pigmentation disorder, it is necessary to evaluate color changes as indicators of 
treatment response. Objective quantification of skin color can be achieved with spectrophotometer. This tool objectively 
evaluates three parameters, namely L* (luminance: black and white) to examine the level of skin brightness, a* (green 
and red) to examine erythema, and b* (blue and yellow) to examine hyperpigmentation problems.24 Based on the 
spectrophotometric examination, the patient’s skin got brighter with an increased L* value and less pigmentation with 
a decreased b* value. The L* value on the forehead was increased from 80.58 to 82.51, on the right cheek from 101.41 to 
103.16 and on the left cheek from 59.26 to 99.73. The b* value on the forehead was decreased from 3.32 to 2.63 and on 
the left cheek from 15.74 to 0.45. Improvement was reported after two sessions with no adverse effects. The use of lasers 
as adjuvant and maintenance therapy is relatively safe and can be continued for long-term use.
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Conclusion
In conclusion, dermatologists provide a crucial role in the diagnosis and management of systemic syndrome that 
manifests as dermatological symptoms. This case demonstrates that the 532-nm QS Nd:YAG laser is effective for 
treating facial lentigines in patients with either LS or Noonan syndrome, contributing to enhance the patient’s quality of 
life, as the genetic disorder itself is a debilitating condition. A limitation to this case was the lack of genetic examination, 
thus the diagnosis was established based solely on clinical manifestations.
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