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Recent Advances in Nails 
in Systemic Disease

Mark Holzberg

The nail is known as the “window” to the human 
body. In classic physical diagnosis in medicine, 
changes in the nails were often used as clues to 
systemic disease. With modern technology, these 
changes are less relied upon, but they can be very 
helpful in bedside diagnosis and in pointing the 
clinician to the underlying associated systemic 
disease state.

This chapter reviews recent advances in the 
literature which associate nail changes with 
systemic disease. Discussion will group these 
changes by the associated anatomic position in 
the nail apparatus.

�Proximal Nail Fold

�Color

Capillary changes in the proximal nail fold are 
most often associated with collagen vascular 
disease. Two patterns of capillary nail fold telan-
giectasias can be best visualized with magnifica-
tion using a dermatoscope or an ophthalmoscope 
with a drop of oil over the proximal nail fold: 
(1) a systemic lupus (SLE) pattern involving 
tortuous meandering capillary loops and (2) a 
scleroderma-dermatomyositis pattern character-

ized by capillary dilation and avascular areas. 
Ragged cuticles and nail fold infarcts can also be 
associated findings in the proximal nail fold. In 
addition to SLE, scleroderma, dermatomyositis, 
and mixed connective tissue disease, nail fold 
capillary telangiectasias have been associated 
with Sjogren’s syndrome, rheumatoid arthritis, 
inflammatory bowel disease, Henoch-Schönlein 
purpura, diabetes, cryoglobulinemia, cystic fibro-
sis, and schizophrenia [1]. In a recent retrospec-
tive article examining 176 patients, measurable 
capillaroscopic changes consisting of ischemic 
areas and wider proximal nail fold capillary loops 
were found in both limited cutaneous and diffuse 
systemic sclerosis [2]. Capillary microscopy has 
been of value in the diagnosis of hereditary hem-
orrhagic telangiectasia [3].

Bywaters lesions are purpuric lesions on 
the fingers in patients with rheumatoid arthri-
tis and are a sign of leukocytoclastic vasculitis 
(Fig. 9.1). A recent case report of a 79-year-old 
Finnish woman with a 40-year history of rheuma-
toid arthritis describes biopsy-proven Bywaters 
lesions of the nail folds, fingers, and palms 
confirming leukocytoclastic vasculitis [4]. The 
authors comment that rheumatoid vasculitis 
rarely occurs in rheumatoid arthritis patients 
(<1%) and usually occurs late in the disease. 
When an isolated finding, the prognosis is con-
sidered favorable.M. Holzberg (*) 
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�Matrix

�Color

When red lunulae are noted in just one digit, the 
clinician should consider a dermal tumor, but 
when the lunulae in multiple nails are involved, 
one should consider a more generalized associa-
tion [5]. Red lunulae are associated with a number 
of conditions including cardiac failure and alope-
cia areata [6]. The condition has been reported 
in cirrhosis, gastrointestinal disorders, Hodgkin’s 
disease, osteoarthritis, pneumonia, polymyal-
gia rheumatica, lichen planus, psoriasis, renal 
and respiratory diseases, rheumatoid arthritis, 
thyroid disease, and tuberculosis [1]. Morrissey 
et al. reported a case in which the red lunula was 
biopsied and found histologically to be due to 
an increased density of benign-appearing and 
mildly dilated vascular channels present in the 
superficial papillary dermis of the nail matrix [6]. 
Wollina et al. reported red lunulae in lupus ery-
thematosus and noted it was most common in all 
fingernails and in 19.6% of lupus erythematosus 
patients examined [7].

Roest et al. reported that nail changes occur in 
up to 64% of alopecia areata patients with pitting 
(29.7%) being most frequent followed by tra-
chyonychia (18.0%) and red spots in the lunula 
(5.1%) [8]. The presence of these nail changes 
reflects the severity of the disease, with red spots 
in the lunula being the best predictor for severe 
alopecia.

�Shape

Lunula shape changes in response to certain sys-
temic disease states [1]. The lunula is absent in 
patients with certain porphyrias and renal dis-
ease, especially patients on hemodialysis and 
post-renal transplantation. Despite being associ-
ated with habit tic deformity nails, macrolunulae 
are also associated with hyperthyroidism and lep-
rosy patients. Triangular lunulae are the hallmark 
of nail-patella syndrome.

�Nail Bed

�Color

In 1954, Richard Terry published a report docu-
menting a nail change consisting of a ground-
glass-like opacity of almost the entire nail bed 
except for a distal 1–2 mm pink band (Fig. 9.2) 
and associated it with 82 or 100 cirrhosis patients 
[9]. Holzberg and Walker examined 512 con-
secutive hospitalized patients and found Terry’s 
nail in 25.2% but with slightly modified criteria 
[10]. Nails with a 0.5–3.0  mm distal pink nail 

Fig. 9.1  Bywaters lesions

Fig. 9.2  Terry’s nail
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bed band and proximal pallor were associated 
with cirrhosis but further associated with chronic 
congestive heart failure and adult-onset diabetes 
especially in older patients. Terry hinted at addi-
tional associations with pulmonary tuberculosis, 
rheumatoid arthritis, convalescent hepatitis, dis-
seminated sclerosis, and carcinoma [9]. Terry’s 
nails have also been reported in reactive arthri-
tis, renal transplant patients, POEMS syndrome, 
leprosy, and inflammatory bowel disease, but it 
is cirrhosis that appears to be the most reliable 
physical associated sign [11]. Nelson et al. noted 
that clinicians observing Terry’s nails in an adult 
outpatient setting should strongly consider the 
possibility of cirrhosis, a finding they found as 
strongly associated [12].

Both Terry’s nails and the half-and-half nail 
exhibit a distal pink to brown band and proximal 
pallor, and both can be seen in completely normal 
individuals as a normal variant [13]. The half-
and-half nail, or Lindsay’s nail, however presents 
with a distal band covering 20–60% of the dis-
tal nail bed (Fig. 9.3). First described by Bean in 
azotemia [14], Lindsay found the nail change in 
25 of 1500 consecutive hospital admissions and 
associated it most commonly with azotemia of 
chronic renal failure (84%) and less commonly 
with urinary casts and a low creatinine clearance 
[15]. The nail change has also been associated 
with Behcet’s disease, cirrhosis, Crohn’s disease, 

HIV, pellagra, citrullinemia, and zinc deficiency 
[1]. A recent report from Tunisia documents the 
half-and-half nail with end-stage renal disease 
and chronic dialysis in 13.5% of patients [16]. In 
an Israeli case-control study of 73 chronic renal 
failure patients and 77 patients undergoing hemo-
dialysis, the incidence of half-and-half nails was 
12.3% and 16.9%, respectively [17]. The associa-
tion of half-and-half nail and Crohn’s disease is 
an interesting one. In one report, the association 
may be due to an associated zinc deficiency [18], 
but in yet another case report, zinc levels were 
normal [19]. Adding to the literature of andro-
gen and chemotherapeutic agent drug-induced 
half-and-half nails [1], the half-and-half nail was 
recently reported in a seven-year-old girl after 
1 month of chemotherapy with oral methotrexate 
and 6-mercaptopurine for pre-B acute lympho-
blastic leukemia [20].

In addition to the half-and-half nail, there are a 
constellation of nail findings associated with renal 
failure. Other nail changes commonly seen in renal 
failure are absent lunula and onycholysis and, less 
frequently, brittle nails, Beau’s lines, clubbing, 
longitudinal ridging, onychomycosis, subungual 
hyperkeratosis, koilonychia, total leukonychia, 
pitting, pincer nail deformity, chromonychia, 
nail dystrophy, melanonychia, leukonychia, lon-
gitudinal striae, trachyonychia, koilonychia, and 
Muehrcke’s lines [21]. In patients with chronic 
renal failure undergoing hemodialysis, the half-
and-half nail is the most common nail finding, 
but other findings in decreasing order are absent 
lunula, onycholysis, brittle nail, Beau’s lines, 
clubbing, longitudinal ridging, onychomycosis, 
subungual hyperkeratosis, koilonychia, total leuk-
onychia, splinter hemorrhage, pitting, and pincer 
nail deformity [22].

In 1956, Muehrcke described two transverse 
bands of pallor in the nail beds (Fig.  9.4) of 
patients with hypoalbuminemia and an albumin of 
<2.2 g/dl [23]. However, hypoalbuminemia is not 
a reliable finding in patients with Muehrcke’s lines 
[1]. These bands of pallor can be seen in nephrotic 
syndrome, glomerulonephritis, liver disease, mal-
nutrition, acrodermatitis enteropathica, and che-
motherapy [1]. One case report emphasized that 
perhaps the unifying condition for all associated Fig. 9.3  Half-and-half nail
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disease states in patients with Muehrcke’s lines 
might be a severe chronic and catabolic systemic 
disease state [24].

Vascular injury interrupts the parallel vascu-
lature of the nail bed and causes a linear hemor-
rhage clinically apparent as a splinter hemorrhage 
(Fig.  9.5). These tiny hemorrhages are reddish 
usually asymptomatic linear streaks under the 
nail plate usually at the distal third of the nail 
bed. First observed by Sir Thomas Horder in 
1920, these small linear hemorrhages in the nail 
bed were first noted in a patient with bacterial 
endocarditis but are now known to be recognized 

and associated with a variety of systemic disease 
states including vasculitis, connective tissue dis-
ease, and antiphospholipid syndrome; infections 
such as chronic meningococcemia; exposure to 
high altitude; trauma; activities of daily living; 
and many other conditions [25]. Other causes 
include cardiovascular, gastrointestinal, renal, 
neurologic, endocrine, and drug-related asso-
ciations [1]. To many, splinter hemorrhages still 
remain an invaluable physical sign and clue that 
lead to early recognition, diagnosis, and treat-
ment of a variety of significant health issues, 
especially in association with emboli, Osler’s 
nodes, Janeway lesions, Bowman lesions of the 
eye, Roth spots, petechiae, and clubbing [26]. In 
endocarditis, splinter hemorrhages are usually 
found in infectious endocarditis. But a recent 
report by Usui et  al. associates splinter hemor-
rhages and Janeway lesions with a noninfec-
tious eosinophilic endocarditis, improving as the 
endocarditis improved [27]. In another recent 
article of a hypereosinophilc vasculitis associ-
ated with Raynaud’s phenomenon, digital isch-
emia, and vasculitic rash, a 39-year-old man also 
had splinter hemorrhages which improved with 
treatment [28].

Splinter hemorrhages are found in individuals 
at high altitude, shown nicely in a recent report 
of a group of adults hiking at 11,000  feet [29]. 
Originally described by physician and mountain 
climber Rennie in 1974, splinter hemorrhages 
were noted at 19,300 feet and were thought to be 
associated with trauma, exertion, and cold tem-
peratures [30], but in Musher’s group of adults, 
none of these conditions existed. He concluded 
that the principal cause of splinter hemorrhages 
at high altitude is due to low barometric pressure.

A number of infections have been associ-
ated with splinter hemorrhages: chronic menin-
gococcaemia, HIV, psittacosis, rheumatic fever, 
septicemia, and trichinosis [1]. In psittacosis, 
it is the lung infection that can cause splinter 
hemorrhages. But recently, disseminated histo-
plasmosis was found in an immunocompetent 
traveler with prolonged fever, arthritis, and splin-
ter hemorrhages perhaps unassociated with a con-
current lung infection [31]. In trichinosis, splinter 
hemorrhages are seen in up to 60% of cases of 

Fig. 9.4  Muehrcke’s lines

Fig. 9.5  Splinter hemorrhages
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Trichinella spiralis infections and are caused by 
direct damage to the vasculature caused by larval 
migration [32].

Splinter hemorrhages have been associated 
with a number of rheumatologic conditions and 
collagen vascular disease states, namely, acro-
cyanosis, antiphospholipid antibody syndrome, 
Behcet’s disease, Reiter’s syndrome, rheumatoid 
arthritis, Still’s disease, dermatomyositis, sys-
temic lupus erythematosus, vasculitis, periarteri-
tis nodosa, and granulomatosis with polyangiitis 
[1]. It is the recognition of these nail changes 
in combination with highly sensitive diagnos-
tic modalities that helps to establish an accurate 
diagnosis in collagen vascular disease. Tunc 
et  al. showed that proximal nail fold erythema 
and telangiectasias and splinter hemorrhages in 
fingernails were more common in systemic lupus 
patients than in controls and that only splinter 
hemorrhages were associated with disease activ-
ity [33]. In Sjogren’s syndrome, dermatomyositis 
and polymyositis, splinter hemorrhages, and nail 
fold telangiectasias were statistically more com-
mon than controls. In medicine today, criteria for 
the diagnosis of antiphospholipid antibody syn-
drome center around thrombosis and laboratory 
criteria. But Kriseman et al. advocate for appro-
priate recognition of physical signs in antiphos-
pholipid antibody syndrome, namely, splinter 
hemorrhages, livedo reticularis, and ulceration 
which help the clinician point to the most prob-
able diagnosis [34].

�Shape

Onycholysis describes the distal separation of 
the nail plate from the underlying nail bed lead-
ing to the proximal extension of free air. Its 
association with systemic disease is overrated 
and is most commonly due to contact with local 
agents. However, inherited conditions, skin dis-
ease (e.g., psoriasis), exposure to medications, 
and certain systemic diseases are also associated 
with onycholysis. Associated systemic diseases 
include thyroid disease, Cronkhite-Canada syn-
drome, hemodialysis, diabetes, iron deficiency 
anemia and other hematologic conditions, rheu-

matologic disease, infection, and certain types of 
carcinoma [1]. Onycholysis has classically been 
associated with thyroid disease. In a recent case 
report in the literature associating onycholysis 
and Graves’ disease, Malan et al. warn that any 
unexplained onycholysis should prompt the clini-
cian to investigate the patient for asymptomatic 
hyperthyroidism [35]. Pellagra has been associ-
ated with onycholysis, and this relationship was 
recently re-emphasized in the literature [36]. 
A recent report noted onycholysis in Kawasaki 
disease [37], and another report associates ony-
cholysis and subungual hemorrhages with hand, 
foot, and mouth disease [38]. Onycholysis is 
observed in pregnancy infrequently (1.9% of 312 
healthy pregnant patients) and is most frequently 
observed at 29–42  weeks [39]. Onycholysis 
with some ridging, thinning, and red and white 
bands in association with abdominal bloating and 
excessive flatus was found to be the presenting 
signs in a case of celiac disease all resolving with 
treatment [40].

�Nail Plate

�Color

Chromonychia most commonly involves brown, 
white, and yellow discoloration. Chromonychia 
can occur in the nail plate, matrix, or nail bed. 
When the discoloration occurs in the nail plate, 
the color change is usually opaque and grows out 
as the nail plate grows out. Brown and white dis-
coloration are the most common color changes 
observed and can be complete, partial, or linear. 
The pattern and color change in the nail plate can 
give useful clues for associated systemic disease.

Brown discoloration of the nail plate can be 
either linear or diffuse and can be inherited or 
associated with bacterial, fungal, HIV infection, 
endocrine conditions (e.g., Addison’s disease), or 
medications, such as chemotherapy or minocy-
cline [41]. Robert et  al. describe melanonychia 
associated with chemotherapy appearing 
1–2  months after the chemotherapy has begun, 
and it may be associated with skin and/or muco-
sal pigmentation [42]. Diffuse and longitudinal 
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melanonychia is associated with adrenal dis-
ease, Peutz-Jeghers syndrome (Fig.  9.6), and 
Laugier-Hunziker-Baran syndrome [1]. Patients 
with Addison’s disease have pigmentation of 
the mucosa (buccal mucosa, areola, gums, and 
tongue), skin (nipples, areola, axilla, perineum, 
genitalia, and anal mucosa), and skin pressure 
points (elbows, knees, skinfolds, and palmar 
creases) and can have longitudinal melanonychia, 
which may be the presenting sign. Peutz-Jeghers 
syndrome associates pigmented macules on the 
oral mucosa, lips, fingers, toes, and nails with 
potentially malignant intestinal polyposis. Nail 
presentation is most commonly seen as longitudi-
nal melanonychia of the fingernails and toenails 
due to melanin deposits in the nail plate. Laugier-
Hunziker-Baran syndrome describes the sponta-
neous acquired occurrence in early to mid adult 
life of pigmented macules of the buccal mucosa 
and lips with no underlying disease process nor 
intestinal polyposis. Approximately half of these 
cases have associated nail pigmentation, most 
typically longitudinal melanonychia, and some 
patients have pigmented macules on the lateral 
nail fold.

Leukonychia (white discoloration of the nail) 
is either true or apparent, depending on if the ori-
gin is in the matrix and consequently the plate 
(true) or if the origin is in the nail bed (apparent: 
pallor). In true leukonychia, abnormal keratini-
zation occurs in the matrix delivering nucleated 
cells to the nail plate. Leukonychia can be con-
genital, familial, acquired, skin disease related, 
or associated with internal disease. Transverse 
leukonychia can be associated with a variety of 
systemic disease states, is fairly nonspecific, and 
has been associated with acute renal failure, heart 
failure, ulcerative colitis, breast cancer, infec-
tions, toxic metal exposure, and systemic lupus 
erythematosus [41]. It is also associated with 
medications such as antimetabolite chemothera-
peutic agents [42]. A recent report in the pediatric 
literature associates transverse leukonychia with 
Kawasaki disease in three patients [43]. When 
transverse leukonychia is associated with arsenic 
poisoning, it is called Mees lines [44]. Arsenic 
can be detected in the plate, and the distance from 
the matrix is an indication as to when the poison-
ing occurred. True leukonychia can also be total 
(diffuse and opaque) or punctate. Another recent 
report associated a unilateral total true leuk-
onychia with a unilateral multifocal neurologic 
motor abnormality [45]. There are other reports 
of neurologic-associated leukonychia, includ-
ing a recent report associating acquired total and 
partial leukonychia with reflex sympathetic dys-
trophy [46]. A recent report associates a partial 
true leukonychia with Crohn’s disease induced 
by selenium deficiency [47]. In a large study of 
312 pregnant women, leukonychia was the most 
common finding in approximately one-quarter of 
patients examined [39]. Patient photographs indi-
cate that these patients had punctate leukonychia.

Yellow nail syndrome is a rare condition 
thought to be due to functional anomalies or 
disturbances in pleural lymphatic drainage 
(Fig.  9.7). The conclusion of a 2018 study by 
Cousins et al. found that yellow nail syndrome is 
a lymphatic phenotype due to widespread upper 
and lower limb lymphatic insufficiency and a 
common mechanistic fault of poor transport 
found in all patients [48]. It is thought that a stress 
on the pleural lymphatics leads to the manifesta-Fig. 9.6  Peutz-Jeghers syndrome
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tions of this condition. Yet it also appears that the 
immune system may play a role. A recent report 
suggests that both T and B cell defects and its 
consequent poor response to mitogens, antigens, 
and infections are important in the pathogenesis 
of this condition [49]. Yellow nail syndrome is 
characterized by the triad of nail discoloration, 
respiratory or intrathoracic manifestations, and 
lymphedema. Most commonly associated with 
disease and malignancy of the chest and lungs, 
yellow nail syndrome has also been reported 
in association with congenital heart disease, 
nephrotic syndrome, rheumatoid arthritis, HIV, 
and a number of malignancies, including lym-
phoma, breast, laryngeal, and gastrointestinal 
tract [1]. In another recent report of the syndrome, 
a 39-year-old woman who underwent mitral 
valve replacement developed cough, dyspnea, 
pleural effusion, and chylothorax in association 
with lower extremity edema and yellow nails, all 
resolving with resolution of her pulmonary and 
chest disease [50]. Other conditions may precipi-
tate it, like titanium from an artificial joint, dental 
implant [51], titanium dioxide toothpaste [52], or 
cardiac pacemaker [53]. In a patient with a tita-
nium dental implant, titanium was found in nail 
clippings and thought to be due to the oxidative 

action of fluorides [54]. Patients with congenital 
heart disease, especially on broad-spectrum anti-
biotics, may be at risk of Candida parapsilosis 
onychomycosis. A 4-year-old male with a ven-
tricular septal defect developed a yellowish dis-
coloration subungually which showed numerous 
yeast elements microscopically proven to be C. 
parapsilosis [55]. Yellow nail syndrome may be 
congenital [56] or inherited [57]. Symptomatic 
relief, such as topical vitamin E and antifungal 
therapy, has been used with some benefit. First-
line treatment should be vitamin E in a dose of 
1200  IU/day which has an approximately 50% 
success rate [58]. Additionally, the combination 
of fluconazole and alpha-tocopherol stimulates 
linear growth and has been shown effective in a 
majority of treated patients [59]. A new treatment 
modality reported by Matsubayashi et al. showed 
the successful use of an anti-inflammatory mac-
rolide antibiotic clarithromycin [60]. Intravenous 
immunoglobulin may help to improve the clinical 
manifestations of yellow nail syndrome through 
a potential immunomodulatory effect [61].

�Shape

Clubbing is defined when the angle between the 
proximal nail fold and the proximal nail plate 
(Lovibond’s angle greater than 180°) is obtuse 
(Fig.  9.8). It appears to be due to hypervascu-
larity below the matrix demonstrated by high-
resolution MRI with contrast [62].

Differential clubbing, clubbing in one area 
and normal nails in another (left vs. right or fin-

Fig. 9.7  Yellow nail syndrome

Fig. 9.8  Clubbing
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gers vs. toes), allows the clinician to identify 
where the cardiovascular system abnormality can 
be found. When differential clubbing involves the 
toes but not the fingers, this is the hallmark of 
patent ductus arteriosus with reversal of shunt or 
aortic interruption with the ductus profusing the 
lower extremities [63]. Differential clubbing has 
also been reported in both lower extremities and 
the left upper limb sparing the right upper limb 
[64]. This occurs when the left subclavian artery 
originates distal to the patent ductus or when a 
very large-sized patent ductus causes a jet effect 
with selective streaming of deoxygenated blood 
to left subclavian artery, descending aorta, and 
resultant left upper extremity.

Other forms of cardiovascular disease, partic-
ularly heart disease, are also associated with club-
bing. Several recent case reports of clubbing with 
or without cyanosis in association with an atrial 
septal defect with a right-to-left shunt have been 
reported [65, 66]. Endocarditis in a recent case 
in the Spanish literature reports a patient with 
Listeria monocytogenes endocarditis associated 
with clubbing [67]. Clubbing has been shown to 
resolve after removal of the offending agent. In 
a 63-year-old woman with infective endocarditis 
causing a rupture of the mitral papillary muscle, 
clubbing resolved after corrective cardiac surgery 
and antibiotics [68].

Clubbing is associated with a number of 
hypoxic conditions. It has been associated with 
pulmonary alveolar proteinosis, a condition 
known to occur in adults with a peak incidence 
in the third and fourth decade of life but recently 
described in children [69]. The condition is 
characterized by a diffuse accumulation of phos-
pholipoprotein in the lung and associated with 
shortness of breath, cough, and fever. Digital 
clubbing is a common presentation in patients 
with interstitial lung disease; however, a recent 
study in 102 patients showed that the associa-
tion is actually due to lower oxygen levels and 
lower pulmonary function in interstitial pul-
monary disease patients [70]. Yet other studies, 
including one which evaluated 153 consecutive 
patients with interstitial lung disease, showed 
no association with disease severity [71]. A case 
report of a 49-year-old man associated clubbing 

with pulmonary metastases from a cutaneous 
melanoma [72].

Clubbing has been associated with a number 
of non-cardiovascular non-respiratory diseases, 
such as cystic fibrosis [1]. Thyroid acropachy, 
severe autoimmune Graves’ disease, classically 
presents with clubbing of the fingers and toes, 
even in pediatric patients, in addition to pretibial 
myxedema [73]. Clubbing of the hands and feet 
and acromegaloid facial features were recently 
newly reported in association with a pituitary 
microadenoma [74]. An acute onset of unilateral 
painful clubbing associated with transient loss of 
vision was associated with a thrombosis of the 
left subclavian artery and polycythemia rubra 
vera [75]. The patient’s clubbing presentation 
was due to the polycythemia.

Clubbing may occur in the context of a syn-
drome. One such syndrome, hypertrophic osteo-
arthropathy, is defined by six signs: clubbing of 
the fingers and toes, acromegalic hypertrophy 
of upper and lower extremities, bone pain and 
pathology, joint pain and swelling, peripheral 
neurovascular disease, and muscle weakness 
[1]. Periosteal reaction, polyarthralgia, arthri-
tis, and synovitis can be associated [76]. It can 
occur as a primary phenomenon or, more com-
monly, secondary to underlying disease espe-
cially pulmonary malignancies. Hypertrophic 
osteoarthropathy with clubbing has recently been 
reported in association with pulmonary tubercu-
losis [77]. But it is tumors of the lung, especially 
non-small cell carcinoma, that have been the 
hallmark association with hypertrophic osteo-
arthropathy. Bronchogenic carcinoma is com-
mon in this paraneoplastic syndrome. However, 
another recent review argues that the most com-
mon primary pulmonary tumor is nasopharyn-
geal carcinoma and most common secondary 
tumor is lung metastasis [78]. A recent case 
report cites a 38-year-old woman who presented 
with clubbing of the fingers and then was found 
to have a solitary fibrous tumor of the pleura 
[79]. On examination, this patient had hypertro-
phic osteoarthropathy (Pierre-Marie-Bamberger 
syndrome) characterized by clubbing of the fin-
gers associated with bone surface and soft tis-
sue calcification. Treatment of the tumor in this 
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case improved the condition as is true in many 
clubbing-associated pulmonary tumors [80].

Hypertrophic osteoarthropathy is also an 
important presenting sign in paraneoplastic dis-
ease in gastrointestinal disease. A recent review 
found that the most common primary gastroin-
testinal tumor is esophageal carcinoma [78]. The 
onset of unexplained clubbing warrants the search 
for an underlying tumor. A case report associates 
clubbing with quadrant pain, fever, and vomit-
ing found to be caused by a rare vascular hepatic 
tumor [81]. In a recent case, evaluation revealed 
a giant esophageal mesenchymal stromal tumor 
as the associated finding [82]. In gastrointestinal 
disease, the association of hypertrophic osteo-
arthropathy and inflammatory bowel disease 
is rare. There are only a few case reports in the 
literature including a recent one which associ-
ated Crohn’s disease in a 27-year-old gentleman 
with hypertrophic osteoarthropathy diagnosed by 
x-ray radiography [83].

Koilonychia, or spoon nails, is thought to be 
the “opposite” of clubbing (Fig. 9.9). Increased 
blood flow in clubbing raises the relative position 
of the matrix to the nail bed raising Lovibond’s 
angle to greater than 180°. In koilonychia, the 
relative position of the matrix is lower than the 
nail bed causing a spoon appearance in the nail 
plate [84]. The clinician must be aware of sys-
temic associations in order to guide appropriate 
workup, treatment, and/or referral. Koilonychia 

may be idiopathic, familial, or acquired asso-
ciated both with dermatologic conditions and 
systemic disease. Systemic disease associa-
tions include iron store abnormalities, anemia, 
Plummer-Vinson syndrome, hemochromatosis, 
hypothyroidism, diabetes, collagen vascular dis-
ease, and nutritional deficiencies [85]. Plummer-
Vinson syndrome is rare and defined by the triad 
of dysphagia, esophageal webs, and iron defi-
ciency anemia with koilonychia present in almost 
half of cases. It may be the presenting sign. 
Appropriate treatment resolves the koilonychia 
and the syndrome [86]. High altitude can produce 
koilonychia [87].

J.H.S.  Beau first associated a transverse 
depression in multiple nails in a patient with 
typhoid fever in 1846 (Fig.  9.10). The distance 
from the matrix indicates the length of time since 
the insult, and the width of the depression indi-
cates the length of time of the illness. Not a very 
specific sign, its presence on multiple nails more 
likely indicates an associated internal condition 
[1]. Even though J.H.S. Beau first described these 
transverse depressions with typhoid fever, there 
are many systemic diseases, infections, and med-
ications that have been associated with Beau’s 
lines. Antimitotic chemotherapeutic agents are a 
cause [42]. Multiple Beau’s lines have been asso-
ciated with each recurrent chemotherapy cycle 

Fig. 9.9  Koilonychia Fig. 9.10  Beau’s line
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[88]. A recent article by Gönül et  al. described 
a patient with unilateral Beau’s lines associated 
anatomically with the patient’s reflex sympa-
thetic dystrophy [89].

Beau’s lines, onychomadesis (nail shedding), 
and retronychia (shedding at the matrix fol-
lowed by embedding of the proximal plate into 
the undersurface of the proximal nail fold) may 
be variants of the same process. Onychomadesis 
may be a more “complete” Beau’s line. In a 
recent article which studied both onychomade-
sis and Beau’s lines in patients with hand, foot, 
and mouth disease, Chiu et al. demonstrated cox-
sackie A6 virus and echovirus in the nail samples 
of four patients hypothesizing that these virulent 
viruses damage the matrix and cause a transient 
decrease in the mitotic activity in the matrix [90].

Onychoschizia is defined as the fracturing 
of the distal nail plate into lamellae. It is most 
often associated with repeated hand washing or 
the use of chemicals or detergents, but onycho-
schizia has also been reported in systemic dis-
orders such as anemia, polycythemia, infectious 
diseases, poor peripheral blood flow, and kidney 
transplant patients [1]. Onychoschizia represents 
the second most common nail change found in 
pregnancy, according to a study of 312 healthy 
pregnant women revealing an association in 9% 
of patients [39].

Onychorrhexis is characterized by longitudi-
nal parallel ridging of the nail plate and can give 
the nail plate a rough textured appearance. It can 
be seen in skin disease (lichen planus, Darier’s 
disease, and diseases associated with distal vas-
cular lesions) and systemic disease (a common 
finding in rheumatoid arthritis but also seen in 
osteoarthritis), but it is often seen in the general 
population as we age [1]. The ridges gradually 
become more marked leading to nail plate thin-
ning and distal splitting. It is a fairly nonspecific 
sign. In a case-controlled study of 400 Egyptian 
patients, onychorrhexis was seen in just under 
half (45.5%) of those over 60 years of age [91]. 
Classically, onychorrhexis is associated with 
rheumatoid arthritis. A recent case report associ-
ates sarcoidosis of the lungs and nose with patho-
logic confirmation of sarcoidosis of the nail [92]. 
Clinical presentation of the nail changes revealed 

onychorrhexis but also a progressive longitudinal 
erythronychia in the toenails which improved 
with intralesional corticosteroid treatment.
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