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A 17-year-old male presented with a smooth surfaced, blu-
ish nodule on the dorsal aspect of the left wrist. The lesion 
had been first noted 4 to 5 years ago, and it had increased 

minimally in size with time. The lesion was asymptomatic, and 
the patient was otherwise in good health. There is no family 
history of skin cancer. He used tanning salons on occasion.

Physical examination revealed a dome-shaped, blue-black 
nodule on the dorsal surface of the left wrist. The lesion was 
firm to the touch. The rest of the physical examination findings 
were normal.

What’s your diagnosis?
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Answer: Blue nevus
Blue nevi are benign neoplasms composed of dermal melano-

cytes presenting as papules, nodules, or, rarely, plaques of blue, 
blue-gray, or blue-black color. Histologically, the lesion is charac-
terized by a proliferation of spindled and dendritic melanocytes 
in a focal area of the reticular dermis. There are a number of 
variants, with the two main ones being common blue nevus (also 
known as dendritic blue nevus) and cellular blue nevus.

Clinical Manifestations
The common blue nevus typically presents as a solitary, 

smooth, well-demarcated, dome-shaped papule or nodule that 
measures less than 1 cm in diameter,1,2 as illustrated in the 
present case. The lesion is homogeneously blue to blue-gray to 
blue-black in color and is asymptomatic.1,2 The characteristic 
blue color can be attributed to the deep dermal location of mel-
anin, and that shorter-wavelength blue light cannot penetrate 
deeply and is reflected back to the observer (Tyndall effect).2 
Sites of predilection include the face and the dorsal surfaces of 
the hands and feet. Rarely, blue nevi may occur in the subun-
gual area, conjunctiva, oral mucosa, genital mucosa, sinonasal 
mucosa, orbit, esophagus, bronchus, lymph nodes, endome-
trium, uterine cervix, vagina, penis, and prostate.2,3

The cellular blue nevus is less common and is larger (typi-
cally 1 to 3 cm in diameter), is more elevated, often is more 
heavily pigmented, and has a more irregular surface. Sites of 
predilection include the scalp, lower back, and buttocks.

Rarely, blue nevi with peripheral satellitosis also have been 
described.4 A blue nevus with satellite lesions must be differen-
tiated from a malignant melanoma.

The plaque-type variant is usually present at birth or devel-
ops in early childhood, and it may enlarge at puberty.3 The 
lesion usually is blue-gray and composed of a single plaque or a 
confluence of several small macules and/or papules.3 The scalp 
is the site of predilection.

Epithelioid blue nevus is a distinctive variant that presents as 
a solitary, heavily pigmented, blue-black, dome-shaped nodule 
or as multiple nodules.5 Multiple epithelioid blue nevi have a 
strong association with the Carney complex (myxomas, blue 
nevi, lentigines, endocrine overactivity, myxoid mammary fi-
broadenomas, and psammomatous melanotic schwannomas).5

Epidemiology
Blue nevus occurs in 3% of Japanese and 0.5% to 4% of 

white adults.6 Common blue nevi frequently arise in adoles-
cence. The sex ratio is approximately equal. 

The cellular blue nevus may be congenital or acquired. The 
condition most commonly is first noted in adults younger 
than 40 years of age. The male to female ratio is approxi-
mately 1 to 2.2,3

Pathogenesis
Presumably, a blue nevus results from a dermal arrest in the 

migration of neural crest melanocytes during fetal develop-
ment. This is supported by the fact that melanocytes in blue 
nevi typically stain positive for monoclonal antibody human 
melanoma black 45.5 The majority of blue nevi have a somatic 
mutation in GNAQ, the gene that encodes guanine nucleotide-
binding protein, q polypeptide, subunit α.1 Blue nevi with mu-
tations in KRAS also have been reported.1

Histopathology
Histologic examination of a blue nevus reveals groups of in-

tensely pigmented, spindle-shaped and dendritic melanocytes 
in the dermis with an associated infiltrate of pigment-laden 
macrophages (melanophages).2 In addition to these findings, a 
cellular nevus also shows islands of large spindle-shaped cells 
in the dermis that may extend into the subcutaneous adipose 
tissue. Histologic examination of an epithelioid blue nevus 
shows a poorly circumscribed admixture of heavily pigment-
ed epithelioid and spindled melanocytes.

Diagnosis
The diagnosis is a clinical one and can be aided by der-

moscopy. Dermoscopy typically shows a bluish or steel blue, 
well-circumscribed, homogeneous, structureless pigmentation 
secondary to the presence of heavily pigmented melanocytes 
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ABSTRACT
Attention deficit hyperactivity disorder (ADHD) is a common neuro- 

developmental disorder affecting children and adolescents, and manifests as an 

inability to pay attention, an inability to control impulsive behaviors, and/or over- 

active behavior. Whereas pharmacologic treatments and behavioral therapy are 

the primary treatment for children and adolescents diagnosed with ADHD, im-

proving nutritional intake will complement the primary treatment for children with 

ADHD. Often the medications prescribed, especially stimulants, are associated with 

appetite suppression. In addition to the poor appetite, children with ADHD often 

have rigid food behaviors. These food aversions in ADHD can lead to impairments 

in growth velocity during a critical time of childhood development, but may go unrec-

ognized by both health care providers and caregivers. Moreover, nutritional status 

and nutritional deficits have been found to be important factors in ADHD symptoms 

and response to therapy. A concerted, cross-functional effort is therefore needed to 

better recognize nutritional inadequacies in children and adolescents with ADHD so 

that appropriate interventions, including dietitian consultation and complete nutri-

tion supplementation, can be implemented in a timely manner.

INTRODUCTION

Attention deficit hyperactivity disorder (ADHD) is one of the most com-

mon neurodevelopmental disorders affecti
ng children and adolescents. Symp-

toms of ADHD include trouble paying attention or controlling impulsive 

behaviors, or overactive 
behavior.1 The American Psychiatric Association es-

timates that approximately 5% of US children and adolescents have ADHD,2 

and approximately 5.9 million US children ages 3 to 17 years of age have re-

ceived a diagnosis.3 The American Academy of Pediatrics suggests that primary 

care physicians prescribe approved pharmacologic therapies for the treatment 

of ADHD in children 6 to 11 years of age.4 Chronic stimulants are often used 

to treat ADHD, but are associated with a variety of adverse effe
cts, including 

stomach ache, nausea, headache, insomnia, nervousness, and decrease in
 ap-

petite.
5 Whereas decreases in

 appetite are o
ften attributed to picky eating by 

parents and health care providers,5 60% of adolescents receiving medications 

for ADHD self-report appetite suppression.6 Appetite suppression can be par-

ticularly troubling in children and adolescents, due to the potential effect 
on 

long-term growth and development. In fact, influences on both weight and 

height velocity have been reported with medications used to treat ADHD, 

among other effects.
5 This review will discuss the effect o

f long-standing ap-

petite suppression on growth and development and the role of a complete nu-

trition supplement to fill nutritional gaps in children and adolescents receiving 

chronic treatment for ADHD.

APPETITE SUPPRESSION AND EFFECT ON GROWTH

Long-term stimulant treatment for ADHD is common but has long been 

recognized as having the potential to produce a decrease in
 growth velocity 

in children. Past studies focusing on stimulant-induced growth suppression in 

children reported that the effect of stimulant medication on weight usually oc-

curs in the first 1 to 3 months of therapy but is later at
tenuated, whereas effec

ts 

on height are observed at least 1
 year or later afte

r the initiation of treatment, 

and may persist for 3 years or more. Available data suggest that the loss of ex-

pected growth in height is approximately 1 cm per year with methylphenidate 

treatment at doses of more than 20 mg per day, when treatment continues for 

3 years or longer.5 This is of considerable clinical importance because most 

ADHD patients receive 
chronic stimulant treatment over many years. Nutri-

tional supplements have therefore been proposed as a strate
gy to help provide 

needed nutrition during this critical 
stage of growth.

Whereas growth and development are affected by a variety of factors, 

including birth size, sex, physical activ
ity, and ethnicity, nutrition can play a 

prominent role in maintaining expected trajectories in height and weight over 

childhood and adolescence.7 Growth is a primary marker of nutrition and 

good health, and poor nutrition can quickly affect a c
hild’s ability to main-

tain expected growth. The rapid growth of childhood requires considerable 

needs for macronutrients (protein, carbohydrates, and fat) and micronutrients 

(vitamins and minerals) (Table 1).8,9 Recommended daily servings of differ-

ent foods and calorie intake to satisfy these macronutrient and micronutrient 

requirements are summarized in Table 2.1-11

NUTRITIONAL EFFECT OF FOOD AVERSION IN ADHD

A healthy diet requires a balance of carbohydrates, protein, and fat, as well 

as the range of vitamins and minerals that are typically supplied by a regular 

variety of foods.8-11 In children and adolescents affected
 by food aversion due 

to ADHD medications, nutritional needs may vary based on specific deficits 

resulting from eating habits or food avoidance. Current research
 suggests that 

diet and nutrition may be an important factor in symptom management and 

in improving children’s overall wellbeing. 

The appetite suppression and rigid food preferences often seen in ADHD 

patients may result in vitamin and mineral deficits, most notably iron deficien-

cy that may independently affect mood, energy levels, an
d the ability to con-

centrate. In addition, low serum ferritin concentrations due to iron deficiency 

have been associated with stimulant response in children with ADHD.12 Poor 

diet is also a factor in other nutrient deficiencies. For instance, iron deficiency 

may be accompanied by dietary deficits in essential fatty acids.13 Trace minerals, 

such as zinc and magnesium, have also been the focus of research to determine 

the effect of nutrition on ADHD symptoms and response to treatment.

Targeted supplementation of nutrients has been explored in an effort to 

address the dietary and nutritional deficits seen in ADHD. For instance, the 

role of dietary essential fatty acids in ADHD has been demonstrated in a study 
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Table 1. Nutritional Recommendations in Children & Adolescents

Nutrient

4-8 Years
9-13 Years

Protein (g)

19

34

Iron (mg)

10

8

Calcium (mg)
800

1300

Vitamin A (IU)
1333

2000

Vitamin C (mg)
25

45

Fiber (g)

19-23
Female: 23-28  

Male: 25-28

Sodium (mg)
1200-1900

1500-2200

Cholesterol (mg)
<300

<300

Total fat (g)

39-62 

(25%-35% of calories)

62-85 

(25%-35% of calories)

Saturated fat (g)
16-18 

(<10% calories)

Female: 18-22 

Male: 20-24

IU=international unit. Adapted from: USDA/ARS Children’s Nutrition Research 

Center at Baylor College of Medicine. How do the daily values found on food la-

bels compare to the nutritional recommendations for children? http://www.bcm.

edu/cnrc/consumer/archives/percentDV.htm. Accessed May 14, 2014. 
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in the dermis.7,8 No distinct blue dots, blue globules, pigment 
network, or vessels are readily visible.8

Differential diagnoses include blue rubber bleb nevus, con-
genital and acquired melanocytic nevus, dermatofibroma, neu-
rofibroma, melanoma, Spitz nevus, pigmented basal cell car-
cinoma, cavernous hemangioma, pilomatricoma, angiokera-
toma, thrombosed angioma, argyria, mongolian spot, nevus of 
Ota, nevus of Ito, traumatic tattoo or radiation tattoo marking, 
and glomus tumor.

Complications
The nevus can be cosmetically unsightly and an esthetic con-

cern if it occurs in an exposed area. Malignant transformation 
is rare but should be considered if there is a sudden increase in 
size of the lesion, deepening of color, or recurrence after the 
excision of the lesion.

Management
Stable blue nevi require no intervention. Referral to a der-

matologist or excisional biopsy should be considered if the di-
agnosis is in doubt or cosmetic removal requested. n

Alexander K. C. Leung, MD, is a clinical professor of pediat-
rics at the University of Calgary and a pediatric consultant at the 
Alberta Children’s Hospital in Calgary.

Benjamin Barankin, MD, is medical director and founder of 
the Toronto Dermatology Centre.
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