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 The recognition and correct elucidation of the cutaneous 
signs of diseases that primarily affect the pulmonary system 
may assist the clinician in diagnosis and estimation of prog-
nosis. This chapter describes selected pulmonary diseases 
with distinctive cutaneous fi ndings. Often times in medicine, 
fi ndings on the skin may prove very helpful in exposing an 
underlying systemic condition. Pulmonary conditions can be 
particularly life threatening, and early detection and treat-
ment may impact the course of a patient’s life. In all fi elds of 
medicine, especially internal medicine, pneumology, neph-
rology, pediatrics, and dermatology, physicians can enhance 
their clinical profi ciency by better understanding the rare and 
common cutaneous manifestations of pulmonary diseases 
such as sarcoidosis, tuberculosis, Birt–Hogg–Dubé syn-
drome (BHDS), and cystic fi brosis. 

   Sarcoidosis 

 The variable, multi-systemic disease of sarcoidosis was fi rst 
described by Jonathan Hutchinson from England in 1875. 
Shortly after, in 1877, he described a patient with cutaneous 
sarcoidosis  [  1–  3  ] . In 1899, the Norwegian dermatologist 
Caesar Boeck from Norway was accredited for the word 
“sarcoidosis” and the histopathologic description of skin 
nodules characterized by “epithelioid cells with large pale 
nuclei and also a few giant cells” which he called “multiple 
benign sarcoid of the skin”  [  4,   5  ] . The etiology remains 
uncertain; however, several genetic polymorphisms are asso-
ciated with an increased risk of developing sarcoidosis, sug-
gesting that genetic susceptibility to sarcoidosis is probably 

polygenic  [  6  ] . Environmental factors may also modify the 
susceptibility to sarcoidosis. The pathogenesis of this condi-
tion involves a T-helper-1-mediated immune response to 
environmental antigens in a genetically susceptible host  [  6  ] .
The characteristic histologic feature of the non-infectious, 
non-caseating granulomas of sarcoidosis are the epithelioid 
tubercles (macrophages faced with chronic cytokine stimula-
tion differentiate into epithelioid cells) that are “naked,” in 
other words, there are few to no plasma cells or lymphocytes 
associated with the granuloma  [  5,   7  ] . 

 Pulmonary disease occurs in up to 90% of sarcoid patients, 
of which 90% are associated with hilar and/or paratracheal 
lymphadenopathy. Fibrosis with bronchiolectasis (dilatation 
of the bronchioles) and honeycombing of the lung paren-
chyma occurs in 25% of patients and is the most common 
mechanism responsible for pulmonary hypertension in these 
patients  [  5,   7  ] . Although the lung is the most common organ 
affected by the disease, there have been reports of skin 
involvement in approximately 25–35% of the patients  [  5,   8,   9  ] . 
Cutaneous sarcoidosis can represent a diagnostic challenge 
due to its widely variable morphologies; hence, it is often 
known as one of the great imitators in dermatology  [  10  ] . The 
presence of cutaneous manifestations in sarcoidosis has 
shown signifi cantly decreased time to diagnosis and can pro-
vide relevant prognostic implications. The importance of 
taking into account cutaneous sarcoidosis in the clinical dif-
ferential diagnosis of a given skin lesion depends on the sys-
temic involvement and the convenience of the skin as a tissue 
source for histologic analysis  [  9,   11  ] . 

 The cutaneous lesions of sarcoidosis are classifi ed in one of 
two ways: either specifi c, because of the presence of the hall-
mark naked sarcoid granulomas upon histologic evaluation, or 
nonspecifi c, because of the absence of such granulomas  [  9  ] . 
Specifi c lesions occur in 16% of patients and are associated 
with a poor prognosis or a chronic form of the disease  [  3,   12  ] . 
The most common specifi c lesions of cutaneous sarcoidosis 
include lupus pernio, infi ltrated plaques, macular and papular 
lesions, and subcutaneous nodules  [  13  ] . Other such lesions 
include scar sarcoidosis, alopecia,  ulcerative lesions, and 
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hypopigmented patches. Patients with  nonspecifi c lesions tend 
to have a good prognosis since these are mostly associated 
with an acute form of sarcoidosis. The most common nonspe-
cifi c lesion is erythema nodosum. Other forms include nail, 
mucosal, and childhood sarcoidosis  [  9  ] .  

   Specifi c Sarcoidosis 

   Lupus Pernio (Besnier–Boeck–Schaumann 
Disease) 

 The classic specifi c lesion of sarcoidosis is lupus pernio, fi rst 
described in 1889 by Besnier  [  14  ] . It is characterized by rela-
tively symmetric, violaceous, shiny, indurated, smooth, and 
doughy plaques and papules. The term “lupus” was used 
originally to describe lesions with an eroded appearance and 
the term “pernio” is used to describe the infl ammation caused 
upon exposure to the cold  [  14  ] . The violaceous color has 
often been described as having a cyanotic hue as that seen in 
frostbite. It is frequently found on the nose (especially the 
alar rim), earlobes, cheeks, and sometimes the fi ngers, areas 
primarily affected by cold weather (Fig.  1 ). It occurs more 
commonly in women and in patients with black skin  [  3,   11, 
  12,   15  ] . This persistent lesion is not painful and does not 
disturb the epidermis causing ulceration; however, the lesions 
are disfi guring and may erode into the underlying cartilage 
and bone. Even a small amount of little papules on the nose 
may be associated with granulomatous dissemination into 
the nasal mucosa and upper respiratory tract, resulting in 
ulcerations, masses, or even serious airway obstruction  [  16  ] . 
Lupus pernio is associated with the chronic form of sarcoi-
dosis and extra-pulmonary involvement  [  5,   9,   12,   16,   17  ] .  

 Lupus Pernio patients have lung involvement in 75% of 
the cases and upper respiratory tract involvement 50% of 

the time  [  7  ] . In addition, patients with lupus pernio have 
increased occurrence of lytic and cystic bone lesions under-
lying affected skin areas, especially the hands and feet, 
chronic uveitis, and fi brotic sarcoid in the kidneys and lacri-
mal glands  [  7,   18  ] .  

   Papules, Macules, Nodules, and Plaques 

 Granulomatous infi ltrates of the skin most commonly  present 
as persistent papules, nodules, or plaques. Papules, nodules, 
and maculopapular eruptions, as a group, are the most com-
mon cutaneous manifestations of sarcoidosis (Fig.  2 )  [  3  ] . 
They may be red-brown or yellow-brown with an erythema-
tous base, or violaceous in color and the surface is smooth 
due to the lack of epidermal involvement  [  1,   12  ] . They are 
most commonly found on the face, specifi cally the eyelids, 
periorbital area, and nasolabial folds, but are also common in 
other areas of the body such as the trunk, extremities, nape of 
the neck, and upper back  [  5,   9,   19  ] . Diascopy, a procedure 
used to study the lesions by compressing a slide against them, 
reveals blanching, and a yellowish brown or “apple-jelly” 
color, which is characteristic of sarcoidal skin  [  9,   13  ] .  

 Papules can evolve into plaques. Some plaques may show 
hyperpigmentation with scales and they commonly form an 
annular confi guration with central clearing (Figs.  3  and  4 ). 
When the plaques contain telangiectasias, or dilated blood 
vessels near the surface of the skin, it is called angiolupoid 
sarcoidosis  [  7,   19  ] . Sarcoid plaques are usually distributed 
symmetrically and bilaterally  [  8,   9  ] . It is important for a phy-
sician to be able to distinguish the presence of plaques because 
they are more likely to be associated with a chronic form of 
the disease  [  9,   13  ] . Since these lesions are often  elevated and 
crusted, they are more likely than papules to resolve with 
scarring  [  9,   13,   19  ] . A rare variant of the sarcoid plaques that 

  Fig. 1    ( a ,  b ) Lupus pernio. The cyanotic hue is characteristic. The earlobes, nose, and cheeks are affected areas most prone to perniosis. It may 
be disfi guring and destructive (origin of name lupus)       
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presents with scaly lesions on the knees and elbows is called 
psoriasiform plaques. It can be distinguished from true pso-
riasis by the fact that they heal with scarring  [  9,   13  ] .    

   Subcutaneous Nodules (Darier–Roussy) 

 The fi rst documented case of subcutaneous sarcoidosis was 
in 1904 by Darrier and Roussy  [  20,   21  ] . It encompasses 
12.0% of the specifi c lesions of sarcoidosis and it occurs in 
1.4–6.0% of patients who have systemic disease  [  9,   13,   22  ] . 
The peak incidence occurs during the fourth decade of age. 
The pathology of subcutaneous nodules are restricted to the 
subcutaneous tissue and does not affect the epidermis. These 

lesions can be painless or tender, fi rm, mobile, and the nodules 
vary from about 0.5 to 2.0 cm in diameter (Fig.  5 )  [  19  ] . They 
are mostly found on the extremities, specifi cally the fore-
arms, but may also be found on the trunk and face with a 
symmetric distribution. When the forearms are affected, the 
dorsum of the hand and the fi ngers tend to swell in a fusiform 
pattern  [  13,   20–  22  ] .  

 These skin lesions are the only subset of sarcoidosis fre-
quently (80%) associated with systemic disease, particularly 
bilateral hilar adenopathy. Despite the associated systemic 
disease, it usually resolves within several months and is not 
associated with a chronic fi brotic disease  [  3,   9,   13,   21,   23,   24  ] . 
Subcutaneous sarcoidosis has a consistent clinicopathologic 
presentation and usually appears at the beginning of the 
 disease. The confi rmatory diagnosis requires the detection 
of pannicular (fat lobules) sarcoid or epitheliod granulomas 
with minimal lymphocytic infl ammation and minimal septal 
involvement (Fig.  6 )  [  21,   24,   25  ] .   

   Scar Sarcoidosis 

 Scar sarcoidosis was fi rst described in 1899 by Caesar Boeck. 
It frequently presents in West Africans  [  26,   27  ] . Scar sarcoi-
dosis shows characteristic granulomatous invasion of previ-
ously traumatized skin or areas with imbedded foreign 
material, such as tattoos  [  3,   5,   23  ] . It often occurs with other 
cutaneous manifestations; however, it tends to occur near the 
beginning of the onset of sarcoidosis when the presence of 
pulmonary involvement may have not yet begun  [  13,   26  ] . 
Particular attention should be given to sites on the body such 
as areas for venipuncture access, previous Mantoux test sites, 

  Fig. 2    Sarcoidosis: papules and nodules.  Red-brown  nodules occur 
predominantly around the nose       

  Fig. 3    ( a ,  b ) Sarcoidosis: 
annular plaques. Plaques with an 
annular confi guration and central 
clearing affecting the face and 
arms       
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healed herpes zoster dermatomes, tattoos, post-cutaneous 
laser surgery areas, post-consecutive botox injection areas, 
and injury scars  [  26,   28,   29  ] . The old scars, often atrophic 
and hypopigmented, evolve into elevated, purple or red 
lesions with associated new nodules or plaques (Fig.  7 )  [  3,   9, 
  13,   19,   23  ] .   

  Fig. 4    ( a ,  b ) Sarcoidosis: plaques. A patient presenting with wide-
spread  red-brown  plaques occurring on the bilateral extremities. The 
trunk is a common site. Most of these patients have pulmonary involve-
ment, lymphadenopathy, and splenomegaly       

  Fig. 5    Sarcoidosis: subcutaneous nodules (Darier–Roussy)       

  Fig. 6    Histopathology of Darier–Roussy. Sarcoid granulomas in the 
inferior dermis and subcutaneous tissue       

  Fig. 7    Sarcoidosis associated with a scar. Granulomatous invasion 
of old scar tissue is particularly characteristic       
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   Alopecia 

 Sarcoidal alopecia is a type of secondary scarring alopecia 
 [  30  ] . It tends to commence on the fronto-parietal area and 
progress into the scalp as an atrophic, red, and scaly plaque 
of alopecia. It can easily be confused with cutaneous discoid 
lupus erythematosus because it also presents as an erythema-
tous, scaly, and atrophic plaque of alopecia  [  30,   31  ] . A biopsy 
is needed in such situations to differentiate between these 
two conditions histopathologically. These lesions present in 
various morphologies including macular lesions, scaly 
plaques, and infi ltrated nodules  [  9  ] . The few cases reported 
mostly involve African-American women, of which, also 
tend to have other cutaneous manifestations. Physicians 
should carefully evaluate the patient to rule out systemic 
 sarcoidosis after the diagnosis of scalp sarcoidosis is 
 established  [  30,   32  ] .  

   Ichthyosiform Sarcoidosis 

 An acquired ichthyosis secondary to sarcoidosis was fi rst 
described by Braverman in 1981  [  33  ] . Ichthyosis refers to 
dry and scaly skin due to a defect in keratinization. The clas-
sic presentation of this rare manifestation of sarcoidosis is 
nontender, adherent, pigmented, polygonal scales on the 
anterior lower limbs  [  33,   34  ] . Histopathology reveals the 
specifi c naked granuloma and ichthyosis vulgaris changes of 
the epidermis, such as compact orthokeratosis and a decrease 
or absence of the granular layer  [  34  ] . This subtype of sarcoi-
dosis is signifi cant due to its high association with systemic 
disease, where over 95% of reported cases have systemic 
involvement  [  33,   34  ] .  

   Hypopigmentation 

 The fi rst report of sarcoidosis hypopigmented macules was 
in 1963 by Thomas et al   .  [  35,   36  ] . Oftentimes, sarcoidosis on 
black or dark skin only presents with hypopigmented  papules, 
macules, or dermal nodules. They are most often found on 
the extremities. Since it may be the  presenting sign of the 
disease, it is important to recognize these lesions and rule out 
similar clinical presentations seen in vitiligo, pinta, post-
infl ammatory changes, and pityriasis versicolor  [  35,   36  ] . 
A biopsy showing dermal sarcoid granulomas is always con-
fi rmatory  [  9,   36  ] . The mechanism of action remains contro-
versial; however, a nutritional defi ciency in melanocytes, a 
fi xation artifact, or an increased susceptibility to damage of 
the mitochondria of melanocytes are postulated hypotheses 
 [  36–  38  ] .   

   Nonspecifi c Sarcoidosis 

   Erythema Nodosum 

 Erythema nodosum (EN) is the most common nonspecifi c 
cutaneous eruption of sarcoidosis  [  18  ] . It occurs in about 
10% of patients with sarcoidosis and usually resolves spon-
taneously within 6 weeks  [  5,   9,   39  ] . It is a painful disorder of 
the subcutaneous fat. The characteristic lesion is a tender, 
erythematous, poorly delineated subcutaneous nodule usu-
ally distributed in a symmetric pattern. The main causes of 
EN include idiopathic (55%), streptococcal pharyngitis 
(48%), sarcoidosis (25%), drugs (10%), pregnancy (5%), 
and enteropathies (4%)  [  40  ] . EN lesions typically occur on 
the anterior tibial surface, but can also be present on the 
extensor surface of the forearms, the thighs, and the trunk  [  3, 
  8,   40  ] . The nodules can vary from 1 to 10 cm in diameter. 
The essential histologic features are those of a septal pan-
niculitis where there is intense infl ammation of the deep der-
mis and fi brous septum with relative sparing of the fat 
lobules, without evidence of vasculitis  [  9,   40  ] . 

 In the 1950s, Lofgren and Lundback discovered the asso-
ciation between EN and bilateral hilar lymphadenopathy, 
now referred to as Löfgren’s syndrome  [  3  ] . Löfgren’s syn-
drome encompasses sarcoidosis with hilar adenopathy, pol-
yarthritis, and EN. Other symptoms may include fever or 
ocular involvement. This syndrome, similar to the EN sarcoid 
patients, has a good prognosis due to the association with an 
acute or transient form of the disease  [  3,   8,   9,   13,   40  ] .   

   Other 

   Nail, Mucosal, and Childhood Sarcoidosis 

 Some of the most unusual manifestations of sarcoidosis are 
those lesions involving in the nails or mucosa, as well as pre-
senting with disease manifestations as a child. Nail sarcoido-
sis fi ndings include clubbing, subungual hyperkeratosis, 
brittleness, pitting, discoloration, and onycholysis. Nail 
involvement is indicative of the chronic form of the disease 
and is considered a specifi c lesion because of the presence of 
the hallmark non-caseating granulomas upon histologic 
examination  [  2,   7,   9  ] . 

 Mucosal sarcoidosis presents as granulomatous lesions 
affecting the oral, nasal, anal, and, less frequently, the genital 
mucosa. The most common presentation is nodules of the 
buccal mucosa, gingival tissue, tongue, lips, hard palate, and 
salivary glands  [  7,   9  ] . 

 Sarcoidosis is uncommon in adolescents and children. 
In the case of children ranging from 9 to 15 years, the disease 
presents with the same lesions adults exhibit, except  erythema 
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nodosum and lupus pernio. In children younger than 6 years, 
sarcoidosis has the characteristic triad presentation of skin 
lesions, arthritis, and uveitis. The fi rst manifestation is cuta-
neous: erythematous maculopapular rash on the extremities 
which later becomes generalized. The pulmonary manifesta-
tions are rare, but when present, include stage one changes 
on chest radiographs (bilateral hilar lymphadenopathy with-
out infi ltration). Childhood sarcoidosis can be easily con-
fused with polyarticular rheumatoid juvenile arthritis and 
Blau’s syndrome (however Blau’s syndrome does not involve 
the lung), so it is important for the physician to carefully 
distinguish between the three  [  7,   9  ] . 

   Treatment 
 The fi rst-line treatment of choice is corticosteroids, either in 
the topical, intralesional, or oral from. The cutaneous lesions 
in sarcoidosis are not life threatening and the therapeutic 
regimen should be dependent and adjusted according to the 
progression and severity of the disease. The most mutilated 
skin lesions should be injected with triamcinolone acetonide 
weekly. The traditional treatment of systemic disease is oral 
prednisone at a dose of 1 mg/kg/day for 4–6 weeks, usually 
20–40 mg in daily divided doses, followed by tapering of the 
dose over the following months. The alternate day use of 
prednisone for maintenance therapy has proven to be just as 
effective as the daily dose regimen  [  9,   12,   21  ] . 

 Chronic skin lesions tend to respond well to chloroquine 
(250–500 mg/day) and hydroxychloroquine (200–400 mg/day) 
antimalarial drugs, but one must be cautious for serious side 
effects such as retinopathy and blindness. Chloroquine can also 
be used intralesionally once a month. Other treatment options 
include the following: methotrexate (15 mg/week), thalidomide 
(50–300 mg/day), infl iximab and allopurinol (100–300 mg/day), 
to mention a few  [  9,   12,   21  ] . 

 Lupus pernio and disfi guring skin plaques have been 
treated successfully in some patients with laser treatments 
such as pulsed-dye and the CO 

2
  laser, however, as with all 

medications, not all patients respond the same. Cosmetic 
options should be taken into consideration due to the social 
and psychological impact such cutaneous lesions can have 
on a patient  [  16,   41  ] .    

   Tuberculosis 

 Théophile Laennec, from France, especially known for his 
invention of the stethoscope, can also be recognized for his 
elucidation of the pathogenesis and the description of the 
physical fi ndings in pulmonary disease of tuberculosis at the 
beginning of the nineteenth century (1819). Laennec 
described a “prosecutor wart” in 1826, the fi rst reported 
example of cutaneous tuberculosis  [  42,   43  ] . The German 
physician and scientist, Dr. Robert Koch, discovered the 

 etiology of tuberculosis, the infectious bacillus bacteria. 
He was awarded a Nobel Prize for his discovery in 1905 and 
became known as the “father of bacteriology”  [  44  ] . 

 Tuberculosis presents a signifi cant public health issue 
with 8–9 million new infections annually. The World Health 
Organization estimates that approximately one-third of the 
world’s population is affected, and claims about 3 million 
lives a year  [  45  ] . TB has become the most common cause of 
death in AIDS-infected patients and is considered a true 
AIDS-defi ning illness in patients infected with human immu-
nodefi ciency virus (HIV) by the Center for Disease Control 
(CDC)  [  46,   47  ] . An estimated 15 million people are co-
infected with HIV and  Mycobacterium tuberculosis , and 
6,00,000 of the 3 million HIV deaths in 2003 were specifi -
cally ascribed to TB  [  45,   48  ] . 

 Tuberculosis was a major problem in the late nineteenth 
century but declined due to improved hygiene, improved 
 living standards, use of BCG immunization, and the intro-
duction of chemotherapy  [  49  ] . However, there has been a 
resurgence of TB since the 1980s, for which, the Centers for 
Disease Control and Prevention attributes to several factors, 
including HIV infection, TB among foreign-born immi-
grants, the rise of drug-resistant TB, and the decline of TB 
control programs  [  48,   50  ] . In developing countries, contrib-
uting issues include shortages of healthcare facilities with 
appropriate diagnostic equipment, reduced access to treat-
ment, and poor treatment compliance among patients who 
often resort to traditional medicine  [  51  ] . The global inci-
dence of TB is increasing at a rate of 1.1% per year, fueled 
primarily by countries in sub-Saharan Africa and the former 
Soviet Union  [  52  ] . In addition, the recent FDA approval of 
biologic therapies for plaque psoriasis and other autoimmune 
diseases has introduced dermatologists into the management 
and screening of TB infections. Biologic agents, especially 
etanercept, infl iximab, alefacept, efalizumab, and adali-
mumab, are known to cause reactivation TB due to the sup-
pression of the cell-mediated immune response  [  48  ] . The 
ability to detect tuberculosis of the skin will serve as a valu-
able skill in the rapid detection and realization of therapy for 
physicians of the twenty-fi rst century. 

 The disease primarily affects the lungs due to the trans-
mission via droplets of respiratory secretions. Since 
TB-causing bacteria are obligate aerobes, they are able to 
remain suspended in the air for hours (droplet nuclei) and 
survive in well-ventilated alveoli  [  53  ] . Pulmonary mac-
rophages swallow up the TB organisms in the alveolar spaces 
and then migrate to draining regional lymph nodes to initiate 
a cell-mediated immune response to contain the infection. 
The introduction of TB into the lungs is asymptomatic in the 
majority of patients and without radiographic changes, but 
later develops into a chronic non-productive cough. The pri-
mary disease may also present with constitutional symptoms 
such as fever, weight loss, night sweats, anorexia, and  malaise 
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 [  54,   55  ] . Primary infections are traditionally characterized 
by any pneumonic infi ltrate (granuloma) in the middle or 
lower lung zones (Ghon focus), especially a circular shape, 
associated with an ipsilateral hilar or mediastinal adenopa-
thy, together known as the primary complex. A reactivation 
of TB, in contrast, classically has cavitary lesions in the 
upper lobes of the lung  [  48  ] . 

 Systemic involvement in tuberculosis is commonly asso-
ciated with cutaneous TB. The incidence of skin tuberculo-
sis is gradually rising in both developing and developed 
countries parallel to systemic TB. It remains to be one of the 
most elusive and more diffi cult diseases to diagnose  [  56  ] . 
The incidence of systemic tuberculosis in children is around 
26% and up to 35% in adults  [  57,   58  ] . Extra-pulmonary 
manifestations of TB account for approximately 13.7% of 
cases, and this percent may be much higher in patients co-
infected with HIV  [  47  ] . Cutaneous manifestations of TB are 
very rare and only represent 1.5% of all extra-pulmonary 
forms of TB  [  42,   59,   60  ] . Several published studies have 
revealed that cutaneous TB is best diagnosed using a com-
prehensive work up of the patient in which histologic study 
of the skin biopsy specimen is most essential  [  61  ] . Skin 
lesions are distinguished by whether  M. tuberculosis  is 
revealed upon acid-fast bacilli (AFB) stains, culture, or poly-
merase chain reaction (PCR). Lesions that in fact demon-
strate the presence of  M. tuberculosis  are classifi ed as true 
cutaneous tuberculosis. True cutaneous tuberculosis can be 
acquired exogenously or endogenously and includes such 

lesions as tuberculous chancre, tuberculosis verrucosa cutis 
(TVC), lupus vulgaris (LV), scrofuloderma, miliary tubercu-
losis, orifi cial tuberculosis, and gummatous tuberculosis. 
Tuberculids, on the other hand, do not reveal  M. tuberculosis  
on AFB stains, culture, or PCR and are defi ned as cutaneous 
hypersensitivity reactions to an underlying focus of tubercu-
losis  [  42  ] . The tuberculids include lichen scrofulosorum, 
erythema induratum of Bazin (EIB), tuberculonecrotic tuber-
culid, and nodular tuberculid  [  49,   59  ] . 

 Cutaneous lesions of tuberculosis can also be attributed to 
another strain of bacteria, specifi cally  M. bovis , or even by 
the BCG vaccine which is an attenuated form of the former 
 [  49  ] . The major difference is that  M. bovis  infection is spread 
from animals to humans, most frequently through infected 
milk products  [  62  ]  (Table  1    ).   

   True Cutaneous Tuberculosis 

   Endogenously Acquired Disease 

   Lupus Vulgaris 
 LV is the most common form of cutaneous tuberculosis in 
most countries, especially in India and Africa  [  63–  66  ] . Up to 
40% of LV cases are associated with lymphadenitis and up to 
20% involve the lungs and bones  [  65  ] . Its pathogenesis is mul-
tifactorial: direct inoculation, BCG vaccination, contiguous, 
lymphatic, and hematogenous route of infection  [  49,   65  ] . 

   Table 1    Cutaneous manifestations of tuberculosis   

 Disease  Infection  Clinical presentation  Dermatopathology  Culture 
  True cutaneous TB  
 Lupus vulgaris  H,L,C, BCG 

vaccine, direct 
 Types: Plaque, hypertrophic, ulcerative, 
or painless papulonodule that ulcerates 
with adenopathy 

 +/− Tuberculoid granuloma  +/− (Direct+) 

 Scrofuloderma  C  Nodule over affected lymph node, 
ulcerates 

 Necrosis, abscess, bacilli  + 

 Miliary TB  H  Copious discrete pinpoint papules  Microabscesses, many bacilli  + 
 Orifi cial TB  Auto-inoculation  Nodules, painful punched-out ulcers  Tuberculoid granuloma, many 

bacilli 
 + 

 TB chancre  D (exogenous)  Painless papulonodule, ulcerates, 
adenopathy 

 Acute infl ammation, reaction 
granuloma, many bacilli 

 + 

 TB verrucosa cutis  D (exogenous)  Papule, verrucous plaque with soft center  Tuberculoid granuloma  +/− 
  Tuberculids  
 Lichen scrofulosorum  H  Perifollicular lichenoid papules in clusters 

on the trunk, heals without scarring 
 Tuberculoid granuloma in 
papillary dermis 

 – 

 Erythema induratum of 
Bazin 

 H  Indurated, ulcerated erythematous nodules 
of calf veins healing with atrophic scars 

 Tuberculoid granuloma, lobular 
panniculitis 

 – 

 Papulonecrotic tuberculid  H  Small papules, crust, ulcerates  Wedge-shaped necrosis  – 
 Nodular tuberculid  H  1–2 cm nodules, non-ulcerating, 

red-blue in color, lower extremities 
 Granulomatous vasculitis at the 
junction of the dermis and 
subcutaneous fat 

 – 

  Derived from Tables I, II, and III in Cutaneous tuberculosis diagnosis and treatment. Am J Clin Dermatol 2002;3:319–28 
  H  Hematogenous,  L  lymphatic,  C  contiguous,  D  direct, + positive, − negative, +/− may or may not be present  
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 The lesions may present in a variety of morphologies 
including the classic plaque or keratotic type (gelatinous), 
the hypertrophic form (tumor-like soft nodule), the ulcerative 
form (necrosis), and the vegetative form (papule with ulcer-
ation and necrosis). The plaque form is the most common 
form of LV, accounting for 32% of cases  [  42,   57  ] . It initially 
presents as asymptomatic, fl at, red-brown papules and 
plaques. It progresses into slowly expanding skin-colored or 
erythematous plaques with deep tiny nodules arising near the 
margins of the plaque. On diascopy, the nodules are seen as 
yellow-brown macules (the characteristic “apple-jelly” 
color). The expanding plaque has an atrophic center with a 
raised red-brown border, occasionally with scaling  [  67  ] . The 
ulcerative form is the most destructive and deforming of all 
LV lesions because the underlying tissue becomes ulcerated 
and necrotic, leaving behind an atrophic scar. It can be espe-
cially destructive, if the auricular or nasal cartilage is 
involved. Finally, the vegetative form is similar to the ulcer-
ative form in that it is characterized by necrosis and ulcer-
ation; however, there is minimal scarring left behind  [  49, 
  59  ] . After many decades with the disease, squamous cell car-
cinoma may develop in the lupus vulgaris lesion  [  67,   68  ] . 

 The areas in the body where these lesions appear vary 
among different places in the world. In Western countries, LV 
is most commonly seen on the neck and face, especially the 
nose and cheeks, and rarely involves the mucous membranes 
 [  69  ] . In the tropics and developing countries, on the other 
hand, where kids play without protective clothing, it occurs 
most often on the lower extremities and buttocks  [  42,   49  ] . 

 As a consequence of the developed antibodies due to pre-
vious exposure to the organism, LV is exceptionally chronic 
with a slow and destructive progression. It occurs in patients 
with moderate to high immunity against  M. tuberculosis , as 
evidenced by a strongly positive tuberculin test  [  70  ] . Since 
lupus vulgaris is a paucibacillary form of tuberculous infec-
tion, the culture is often negative and the diagnosis is mainly 
based on the histopathological appearance and the response 
to chemotherapy  [  59  ] . 

 The histopathologic examination shows the hallmark tuber-
cles, which consist of accumulations of epithelioid histiocytes 
with Langerhans giant cells and varying amount of caseation 
necrosis in the center  [  71  ] . A signifi cant fi nding also includes 
fi brosis of the dermis due to the chronic long-standing course 
with intermittent episodes of healing. Neither caseation necro-
sis nor tuberculoid granulomas are pathognomonic because 
deep fungal infections, syphilis, and leprosy can show similar 
histological features. It is the additional clinical criteria that is 
helpful in the differential diagnosis, such as the soft texture of 
the lesions, the brownish-red color, the slow progression, and 
the apple-jelly nodules revealed by diascopy  [  71  ] .  

   Scrofuloderma 
 Scrofuloderma, also known as tuberculosis cutis colliqua-
tiva, arises from the extension of underlying tubercle bacilli 

from an infected lymph node, bone, joint, or epididymis to 
the overlying skin in patients with a weak immune response 
 [  69,   72,   73  ] . This is the most common cutaneous TB in chil-
dren and it is more common in girls than in boys  [  42,   57,   66, 
  69  ] . It has been postulated that the consumption of unboiled/
unpasteurized milk is a common occurrence around the 
world that leads to the  M. bovis  infestation of the cervical 
lymph nodes  [  49,   66,   69,   72,   73  ] . 

 Scrofuloderma initially presents as a red-brown profound 
nodule overlying the site of the deeper infection. The nodule 
becomes indurated and forms an abscess. Over a period of 
months, it begins to ulcerate, eventually forming the hall-
mark sinus tracts that drain watery, purulent, or caseous 
material  [  49,   60,   72  ] .The ulcers are shallow with undermined 
blue-colored borders. Healing forms an elongated scar or 
keloid, the characteristic puckered scar  [  49,   59,   60  ] . 

 The presence of scrofuloderma suggests a systemic TB 
infection, especially pulmonary involvement  [  49,   59,   66, 
  69  ] . The incidence of systemic involvement in adults with 
scrofuloderma is 35%  [  58  ] .The most commonly affected 
area is the neck, but may also occur on the axillae, chest, or 
groin  [  66,   69,   72–  74  ] . At times, lupus vulgaris may arise 
from scrofuloderma. This form of cutaneous TB may take 
several years to spontaneously heal  [  49,   59,   71  ] . 

 Gummatous TB is another cutaneous tuberculosis lesion, 
indistinguishable from scrofuloderma. It is also referred to as 
metastatic tuberculous abscesses that arise on the trunk, 
extremities, or head  [  46,   47,   49,   54,   59,   74  ] . It occurs after 
dissemination of an active infection, usually in seasons of 
low immunologic resistance, as occurs with undernourished 
children or immunosuppressed patients.  

   Acute Miliary Tuberculosis 
 Acute miliary tuberculosis is the extensive dissemination of  
M. tuberculosis  due to hematogenous spread. It is a rare presen-
tation encompassing 1–3% of all TB cases. The internal focus 
of the active disease most commonly originates from the lungs. 
This rare form of TB has become increasingly common among 
HIV-infected patients. The fi rst documented case that presented 
with cutaneous fi ndings was reported in 1990 in an AIDS 
patient  [  75  ] . Patients with acute miliary TB usually have a seri-
ous systemic infection, especially those with AIDS because of 
their extreme CD4 +  T cell depletion. As a result, they have a 
poor prognosis, with many cases leading to death  [  49,   59  ] . 

 The cutaneous manifestations consists of widespread 
 discrete blue-red to brown-colored papules, pustules, pur-
pura, and uncommonly, umbilicated vesicles  [  49,   60,   71–  73  ] .
The vesicles may either rupture or dry with a crust that later 
develops into an ulcer. By the fourth week, the lesions are 
usually healed with remaining white atrophic scars that have 
a surrounding brown halo  [  49,   71,   72  ] . Histology confi rms 
the diagnosis, revealing multiple microabscesses with neu-
trophils and numerous AFB organisms surrounded by mac-
rophages and giant cells  [  49,   60  ] .  
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   Orifi cial Tuberculosis 
 Orifi cial tuberculosis, also known as tuberculosis cutis 
 orifi cialis, is an atypical manifestation of TB that usually 
occurs in patients with advanced infection of the lungs, intes-
tine, or genito-urinary tract. Recognizing this cutaneous 
lesion is signifi cant because it indicates advanced internal 
disease and poor prognosis. It presents as red- or yellow-
colored nodules that ulcerate around the mucosal orifi ces, 
such as on the lips, inside the mouth, or on the anogenital 
region. These painful ulcers have an irregular circular shape, 
with an undermined border and a shallow, punched-out, and 
granulomatous appearance. It spreads to infect the mucosa or 
orifi cial skin by means of autoinoculation, where an active 
infection drains to the nearest orifi ce  [  49,   59  ] . An active TB 
infection of the lungs and pharynx tends to manifest in the 
mouth, whereas infection of the intestines manifests in the 
anus orifi ce  [  49,   59,   60,   74  ] . Perianal tuberculosis is believed 
to be a consequence of auto-inoculation from swallowed 
bacilli-containing sputum through defects in the perianal 
mucosa  [  71  ] .   

   Exogenously Acquired Disease 

   Tuberculous Chancre 
 The tuberculous chancre, also known as the primary inocula-
tion tuberculosis, is seen following primary infection with 
 M. tuberculosis , in other words, the patient is nonsensitized 
or non-immune (initially negative purifi ed protein derivative 
test)  [  49,   59,   60  ] . It accounts for 1–2% of cutaneous TB  [  46, 
  47,   49,   54,   59  ] . The tubercle bacilli cannot penetrate intact 
skin, thus only after the patient suffers some sort of skin 
trauma or minor abrasion can the organism infi ltrate and 
cause infection. It has also been reported to occur post-
mouth-to-mouth resuscitation, jail-house tattooing, circum-
cision, piercings, and in health care workers  [  49,   72  ] . 

 The chancre appears 2–4 weeks after inoculation as a 
reddish- brown papulonodular lesion, which quickly grows 
and erodes  [  49,   59  ] . The resultant shallow ulcer is painless, 
with an indurated granular base. The borders of the ulcer are 
well defi ned, blue-red in color, and have an undermined 
appearance. Sometimes the border has scattered pustules 
and the edge may have an adherent crust on the surface  [  68, 
  71,   72,   76  ] . When the chancre is coupled with regional 
lymphadenopathy, usually 3–8 weeks after inoculation, it 
accounts for what is known as primary tuberculous complex 
 [  71  ] . These lesions appear primarily on the face and extremi-
ties and are able to heal without treatment after several 
months, but may leave an atrophic scar. Treating this condi-
tion with anti-tuberculous medications can not only prevent 
scarring, but can also avoid the evolution of these lesions 
into Tuberculosis Verrucosa Cutis (TVC), lupus vulgaris, or 
scrofuloderma  [  49,   59,   72,   73  ] . Histologically, it initially 

reveals nonspecifi c infl ammation and later, after the devel-
opment of adenopathy, a granulomatous pattern with scat-
tered bacilli can be seen  [  62,   72  ] . 

 After the bacilli Calmette-Guerin (BCG) vaccination, a 
sore may persist, on the upper outer arm, which imitates the 
TB chancre, but is referred to as a BCG granuloma. It tends 
to occur 2–6 weeks after vaccination. It appears as a small 
solitary brown nodule or papule that ulcerates, scabs, and 
heals as a scar  [  62,   72  ] .  

   Tuberculosis Verrucosa Cutis 
 TVC results from a reinfection with  M. tuberculosis  or 
 M. bovis  by direct inoculation (through abrasions or wounds). 
Unlike the chancre, these patients are previously sensitized 
and have strongly positive PPD’s; therefore, BCG vaccina-
tion would be futile  [  49,   74,   77  ] . Since this cutaneous mani-
festation entails reinfection, it occurs most often in those 
who have occupational exposure, such as physicians 
 (especially pathologists or forensic scientists), other medical 
personnel, or butchers  [  49,   62,   68  ] . This cutaneous variant of 
TB occurs in patients with strong cell-mediated immunity. 

 The lesion fi rst appears as a small, solitary, asymptomatic, 
and reddish-brown papule that progresses into a large, irreg-
ular verrucous plaque  [  49,   60  ] . The margins are fi rm while 
the center is soft, and there is a surrounding erythematous 
border. There are deep fi ssures on the surface which often 
expel pus  [  49,   59  ] . TVC is found most commonly on the 
lower limbs and buttocks in eastern countries and on the dor-
sal hands in western countries  [  77  ] . There have been cases 
where it appears on the face or around the anus  [  74  ] . They 
persist for several years (slow growing and chronic in nature), 
but they eventually heal spontaneously with an atrophic scar 
 [  49,   77  ] . 

 Histology reveals hyperkeratosis and papillomatosis of 
the epidermis. The dermis contains tuberculoid granulomas 
with necrosis and occasional acid-fast bacilli  [  49,   60  ] .    

   Tuberculids 

 Tuberculids are due to an immune response to the antigenic 
component of  M. tuberculosis , often described as a hyper-
sensitivity reaction. They are characterized by negative 
smears and cultures, but strong positive PPD reactivity. No 
bacilli are seen in the lesions due to the rapid destruction in 
the skin by the high immune system of the patient  [  49,   78, 
  79  ] . The skin lesions are numerous and distributed sym-
metrically. In 1896, Jean Darier introduced the term tuber-
culid to designate papular and nodular skin outbreaks that 
spontaneously  involute and recur in individuals with a pre-
vious history of active TB  [  49,   79  ] . Histologically, all tuber-
culids share a granulomatous infl ammation, necrosis, and 
vasculitis  [  49  ] . 
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   Lichen Scrofulosorum 

 Lichen scrofulosorum (LS) has been reported as the most 
common form of tuberculids and the most common cutane-
ous manifestation of TB in children. It was fi rst described by 
Hebra in 1868 and it accounts for about 8% of all patients 
with cutaneous tuberculosis. This form of cutaneous TB is 
associated with the infection of the lungs, lymph nodes, or 
bones  [  42,   49,   74,   80,   81  ] . The lesions of LS usually appear 
on the trunk and proximal extremities as asymptomatic, 
lichenoid, fi rm follicular, and parafollicular papules. 
Micropustules and central adherent crust may also be pres-
ent, but scaling is minimal or absent. Lesions may coalesce 
to form annular or discoid plaques  [  82  ] . The papules have a 
yellow-brown or pink color  [  7,   42,   49,   60,   78  ] . Upon histo-
logic evaluation, there is evidence of dermal non-caseating 
granulomas around the hair follicles and sweat ducts. These 
lesions heal spontaneously without scarring after several 
months  [  49,   59,   74  ] . Lichen scrofulosorum needs to be dif-
ferentiated from similar follicular disorders such as keratosis 
pilaris, lichen spinulosus, lichen nitidus, pityriasis rubra 
pilaris, and lichenoid sarcoidosis  [  42  ] .  

   Erythema Induratum of Bazin 

 EIB, also known as nodular vasculitis, was fi rst described in 
1861 by Ernest Bazin  [  83,   84  ] . About 15% of EIB cases are 
associated with lung disease  [  85  ] . This form of cutaneous 
TB is one of the most common types of tuberculids among 
patients, the typical patient being a middle-aged woman with 
fatty or heavy legs characterized by some degree of venous 
insuffi ciency  [  65,   79,   86,   87  ] . It describes a tuberculid 
response manifesting with fl ares of indurated violaceous 
nodules of the calves that tend to ulcerate and then recur 
every 3–4 months  [  79,   88,   89  ] . The lesions appear bilaterally 
on the posterior calves, or, in rare occasions on the thighs or 
arms  [  49,   59  ] . There are four common histologic fi ndings 
involving the deep subcutaneous fat including septal pan-
niculitis, fat tissue necrosis, vasculitis, and caseating granu-
lomas  [  74,   89  ] . Healing usually occurs spontaneously after 
several months with postinfl ammatory hyperpigmentation 
and atrophic scarring. The differential diagnosis for such 
lesions includes nodular vasculitis, perniosis, polyarteritis 
nodosa, and erythema nodosum  [  88  ] .  

   Papulonecrotic Tuberculid 

 Papulonecrotic tuberculid presents as multiple, painless, and 
scattered pustular or necrotizing papules on the extensor aspects 
of the extremities and buttocks of children or adolescents. 
These dusky-red papules become necrotic and leave behind a 

hyperpigmented atrophic scar or may even progress to lupus 
vulgaris  [  89  ] . These lesions occasionally coexist with EIB  [  79  ] . 
Histologic examination reveals the presence of vasculitis and 
wedge-shaped areas of necrosis or infarction  [  59,   71  ] .  

   Nodular Tuberculid 

 Nodular tuberculid, the fourth and most recent adoption to 
the tuberculid family, was described in 1997 in Japan by Hara 
as a nodular thickening along the course of the veins  [  89–  91  ] . 
The nodules are 1 and 2 cm in diameter, non-ulcerating, red-
blue in color, and predominately occur on the lower extremi-
ties  [  89  ] . Nodular tuberculid has a characteristic histological 
pattern: a granulomatous vasculitis at the junction of the der-
mis and subcutaneous fat, between the superfi cial papulone-
crotic tuberculid (papillary dermis) and the deep EIB 
(subcutaneous fat)  [  89,   91  ] . It has been previously called 
“nodular granulomatous phlebitis” and has remarkable simi-
larities with superfi cial migratory thrombophlebitis. 

   Treatment 
 The treatment regimens used for pulmonary tuberculosis are 
suffi cient for treating cutaneous tuberculosis because the 
bacillary load is much smaller in cutaneous tuberculosis than 
in pulmonary tuberculosis  [  49  ] . The Centers for Disease 
Control and Prevention recommends a two phase treatment 
schedule: an intense initial phase with isoniazid, rifampin, 
pyrazinamide and either ethambutol or streptomycin for 8 
weeks and a fi nal continuation stage of isoniazid and rifampin 
for 16 weeks. The initial phase is meant to quickly destroy a 
large number of living organisms and the second mainte-
nance phase is meant to kill the remaining persistent organ-
isms  [  60,   71  ] . The treatment should be continued for at least 
2 months after the cutaneous lesions have entirely regressed 
due to the fact that viable organisms can be cultured from 
clinically healed lesions. Surgical excision is a useful adjunct 
to the management in scrofuloderma and the localized lesions 
of verrucosa cutis and lupus vulgaris  [  71,   81  ] . Lupoid nod-
ules in areas of scar tissue can be eliminated with electrocau-
tery or cryotherapy  [  49,   73  ] .    

   Birt–Hogg–Dubé Syndrome 

 BHDS was fi rst described in 1977 by the Canadian physicians 
Birt, Hogg, and Dubé  [  92,   93  ] . BHDS is a rare, autosomal 
dominant predisposition to the development of benign skin 
tumors, lung cysts, and spontaneous pneumothorax. Also, 
there is a strong association with renal cancers, often multiple 
and bilateral, and detected at a median age of 51  [  94  ] . BHDS 
is caused by a mutation of the folliculin gene (FLCN) 
whose product is a novel protein with tumor suppressor 



27Cutaneous Manifestations of Pulmonary Disease

effects  [  94  ] . The folliculin gene lies within the chromosome 
band 17p11.2. This genodermatosis is characterized by a large 
spectrum of mutations and clinical heterogeneity. It is thought 
to be associated with colonic neoplastic polyps, medullary car-
cinoma of the thyroid, and connective tissue nevi. Eighty-four 
percent of BHDS patients have lung cysts on CT imaging and 
38% of patients have a history of pneumothorax. The skin 
lesions usually develop during the third or fourth decades of 
life. The three skin lesions originally described in the BHDS 
include fi brofolliculomas, trichodiscomas, and acrochordons 
(skin tags). Ninety percent of families with BHDS had indi-
viduals with multiple histologically confi rmed fi brofolliculo-
mas  [  95  ] . All these three associated skin lesions are small, fi rm, 
papular, and painless. There can be several to over a hundred 
papules that develop gradually over the scalp, face, neck, upper 
chest, back, popliteal fossa, and antecubital fossa. It is impor-
tant to be able to recognize these three benign skin lesions 
associated with this syndrome as it may aid in a more rapid 
detection of renal carcinoma or a spontaneous pneumothorax, 
ensuing in possible better prognosis and decreased mortality 
 [  92,   93,   95  ] . 

   Fibrofolliculoma 

 A fi brofolliculoma is a benign tumor developing from the 
hair follicle. They are small, fl esh, or pale yellow-colored 
papules measuring 2–4 mm in diameter. Histologically, they 
are circumscribed proliferations of collagen and fi broblasts 
that surround the distorted hair follicles. The inside of the 
hair follicle is packed with keratinous debris or a hair shaft, 
appearing as a dilated cyst. This is surrounded by abundant 
loose connective tissue full of elastic fi bers, fi ne collagen, 
and numerous vessels  [  7,   19,   96  ] .  

   Trichodiscomas 

 Trichodiscomas cannot be distinguished from fi brofolliculo-
mas based on clinical inspection. Both are 2–4 mm, white or 
fl esh colored, smooth, and dome-shaped papules. A trichodis-
coma, however, is a benign tumor or hamartoma of the hair 
disk, which is now considered a non-existent structure. 
Trichodiscomas are today considered to be fi brofolliculomas or 
perifollicular fi bromas. In the superfi cial dermis there is a loose 
myxoid stroma and spindle cell proliferation  [  93,   95,   96  ] .  

   Acrochordons 

 Acrochordons are also known as skin tags, cutaneous papil-
loma, soft fi bromas, and fi broepithelial polyps. Acrochordons 
are tiny raised or pedunculated pigmented soft papules, with 

a tan or brown color. Most acrochordons in BHDS are smaller 
than usual, about 1–2 mm in diameter. The polyps are 
 histologically characterized by mature keratinizing squamous 
epithelium overlying a fi brovascular core with papillomato-
sis and hyperkeratosis  [  93,   95,   96  ] .   

   Cystic Fibrosis 

 Cystic fi brosis is an autosomal recessive disorder reported in 
1/1,500 live births in Northern American and Northern 
European Caucasian populations  [  97  ] . The mutated gene, 
called the cystic fi brosis transmembrane conductance regula-
tor (CFTR), is the reason for the abnormal ion transport. 
Approximately 90% of children with cystic fi brosis present 
with classic pulmonary or gastrointestinal symptoms, such 
as cough, dyspnea, or steatorrhea  [  98  ] . The cutaneous mani-
festations that have been reported are nonspecifi c, yet may 
be important initial presentations which include: wrinkling, 
cutaneous vasculitis, and cystic fi brosis nutrient defi ciency 
dermatitis (CFNDD) or an acrodermatitis enteropathica-like 
eruption. 

 Premature skin wrinkling subsequent to water exposure is 
a primary consequence of cystic fi brosis. It is due to the 
increased concentration of electrolytes in the sweat, creating 
an aquagenic    skin wrinkling effect  [  97,   99–  101  ] . It presents 
clinically as poorly demarcated edematous white papules 
and plaques of the palms and soles that develop after expo-
sure to water. 

 The vasculitis, a secondary sequela, most commonly 
presents with a recurrent macular purpura that progresses to 
palpable purpura on the lower extremities  [  97,   102–  105  ] . 
Urticarial vasculitis and bullae secondary to vasculitis have 
also been reported  [  102,   103,   106,   107  ] . Intermittent arthral-
gias have been associated with such skin lesions  [  102,   105, 
  108  ] . In these patients, vasculitic dermatoses are associated 
with exacerbations of pulmonary symptoms  [  23  ] . The mech-
anism of action of such vasculitic lesions has been shown to 
be due to antigens from bacteria, antibiotics, and from pan-
creatic enzyme supplements because they lead to increased 
circulating immune complexes  [  102,   104,   107,   109–  111  ] . 

 Rarely, cystic fi brosis may present with CFNDD, a pri-
mary and secondary sequela, presenting at 2 weeks to 6 
months of age. The skin involvement commences in the 
perineum, perioral, and periorbital regions as erythematous 
papules that subsequently spread to the extremities over 
weeks to months and progress to desquamating plaques  [  97, 
  98,   112–  116  ] . This cutaneous manifestation is typically 
coexistent with failure to thrive, hypoproteinemia, and edema 
prior to any pulmonary manifestations  [  117–  120  ] . It can be 
differentiated from acrodermatitis enteropathica due to the 
normal mucous membranes and nails, and the lack of involve-
ment of the skin folds  [  97,   112–  114  ] .      
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