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PHOTO QUIZ

An 81-year-old man was referred to our 
dermatology clinic with discoloration of 
the right thumbnail. The nail discoloration 
had been present for a month and a half 
and was not associated with pain. He 
had been applying an antifungal solu-
tion to the affected nails with only slight 
reduction in the size of the streaks and 
no substantial change in the hue of the 
pigmentation. 

His medical history was significant for 
idiopathic bronchiectasis associated with 
a productive cough.  He had spent his 
daily life indoors doing office work for his 
personal publishing company and did not 
engage in outdoor hobbies, work with 
dyes, or do a substantial amount of wet 
work. 

Results of a physical examination were 
significant for a greenish-black linear 
streak along the lateral edge of the right 
thumbnail, uniform in width and extend-
ing from the proximal nailfold to the free 
edge of the nail (Figure 1). A similar linear 
streak was present on the right index 
fingernail and was light green in color. 
He did not have Hutchinson’s sign. The 

color penetrated the full thickness of the 
affected nails and could not be scraped 
off. There was also distal onycholysis 
of the right thumbnail, as well as of the 
middle fingers bilaterally. The patient’s 
toenails had notable opacification and 
thickening bilaterally. 

Based on this patient’s presentation, 
what is the most likely diagnosis?

A. Subungual hematoma
B. Subungual melanoma
C. Bacterial infection
D. Cyanosis
E. Melanonychia
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Figure 1. Thumbnail with a greenish-black linear streak extending from the proximal nail fold to 
the free edge of the nail and distal onycholysis.
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Correct answer: C. Bacterial 
infection

Histopathological evaluation of the 
patient’s nail clippings from the affect-
ed thumbnail revealed the presence of 
fungal organisms with periodic acid–
Schiff stain, as well as focal increases in 
melanin pigment (Figure 2). A Gram stain 
was positive for bacteria (gram-positive 
vs gram-negative cannot be discerned on 
tissue stains). Bacterial culture of the nail 
clippings grew Pseudomonas aeruginosa 
and coagulase-negative staphylococcus 
species. A chart review revealed that seri-
al sputum samples over the last 8 months 
prior to his presentation at our clinic had 
all grown Staphylococcus aureus and P 
aeruginosa.

Green nail syndrome (GNS) sec-
ondary to pseudomonas, with an 
incidental finding of onychomycosis, 
was diagnosed. The focally increased 
melanin was likely a benign reactive 
process because of low-grade inflam-
mation from pseudomonas near the 
nail matrix. Of note, the patient did not 
have any overt signs or symptoms of 
nail fold inflammation or paronychia. 
Suggested treatment included soaking 
his fingernails in common household 
white vinegar, diluted to a 4:1 solution 
with tap water, for 5 minutes daily for 
a 3-month course. One month into the 
treatment course, the patient reported 
no recurrence. The onychomycosis was 
treated with oral antifungal agents.

Discussion
GNS typically presents as a triad of 

chronic paronychia, distolateral onycholy-
sis, and a bluish-green discoloration of 
the nail plate.1 Pseudomonas infection 
is the most common etiology, less often 
staphylococcus or streptococcus species.1 
The greenish discoloration of the nail 
plate is attributed to pyocyanin and py-
overdine pigments produced by pseudo-
monas.1 Pseudomonas is a gram-negative 
aerobic coccobacillus that is ubiquitous 
in nature and preferentially grows in 
moist environments.2 It is not typically 

found on the skin because the skin is 
relatively dry. However, certain predis-
posing factors can enable pseudomonas 
to proliferate on the skin.1,2 These include 
trauma, burns, prolonged water expo-
sure (especially occupational exposure, 
including barbers, dishwashers, bakers, 
and medical personnel), use of soaps 
and detergents, immunosuppression, and 
skin conditions that cause nail dystrophy 
(eg, onychomycosis, psoriasis, eczema) 
serving as an entry point for bacteria.1,3,4 
Coexisting onychomycosis is especially 
common in patients with GNS, with one 
study reporting up to 65% of patients 
with fungal coinfection.4

Potential risk factors in our patient 
included longstanding onychomycosis 
leading to onychodystrophy of both 
fingernails and toenails. His sputum was 
a suspected source of the pseudomonas 
spreading to his fingernails during his 
frequent bouts of coughing. His presenta-
tion of GNS was atypical in the sense that 

there was no significant paronychia, with 
absence of the usual nailfold tender-
ness, erythema, and edema.1 However, 
inflammation was likely present, at least 
subclinically, as evidenced by reactive, 
focally increased melanin in the nail 
plate.5 Another atypical feature is the 
linear morphology mimicking longitudinal 
melanonychia, as GNS usually appears as 
broader patches on the nail plate. 

The differential for nail discoloration 
includes fungal infection (eg, opaque and 
yellow change, thickening, onycholysis, 
subungual debris), longitudinal melanon-
ychia (eg, linear band because of normal 
variation, neoplasm, or even an exoge-
nous source such as a green slime toy6), 
subungual hematoma (travels distally 
over time), or other exogenous exposures 
such as dyes7 or medications that may 
cause nail discoloration. In particular, the 
antiepileptic agent retigabine can cause 
diffuse black-gray nail discoloration that 
can last years.8 

Figure 2. Gram stain of nail clippings from the affected thumbnail at 40x magnification. Bacilli 
were adherent to the nail plate surface (arrow). 
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A green color is strongly suggestive of 
pseudomonas but could also be exog-
enous. The diagnosis is usually made 
clinically, but a culture of nail clippings 
can be performed for confirmation if there 
are atypical features. Assessment for co-
existing nail fungus is recommended, as 
it may be a risk factor for recurrence. The 
most sensitive means of detecting fungal 
nail infections is testing a nail clipping for 
histopathology rather than a culture. 

The most critical entity to rule out is 
melanoma, which classically presents 
as solitary longitudinal melanonychia 
of uneven width, sometimes associated 
with pigmentation of the nailfold skin (ie, 
Hutchinson’s sign). Notably, acral lentig-
inous melanoma is a subtype of mela-
noma that can affect the nail bed.9 Early 
forms of acral lentiginous melanoma may 
have irregular brown-gray pigmentation 
visible only with dermatoscopy, whereas 
advanced stages may have black-gray 
discoloration, abnormal vascularization, 
or gross changes such as erosion or 
ulceration of the nail unit.9 This can pres-
ent subtly, and any history of change or 
growth warrants consideration of referral 
for possible nail matrix biopsy.8 This is in 
contrast to ethnic pigmentation, present-
ing as multiple lesions of uniform width, 
usually in individuals with darker skin.  

There is a lack of randomized clini-
cal trials on treatment options for GNS. 
Most evidence is based on clinical case 
reports. First-line therapies usually 
consist of minimizing risk factors such as 
water exposure and prescribing topical 
antiseptics, including diluted household 
white vinegar (acetic acid) or bleach 
(sodium hypochlorite). Dilution ratios and 
treatment durations vary among studies, 
but a 4:1 ratio of liquids and daily 5-min-
ute soaks for 1 to 3 months are com-
mon.1,2,3 Topical antibiotics are generally 
not recommended, as they are less likely 
to adequately treat the infection and can 
lead to resistance.1,2,3 Oral antibiotics that 
provide pseudomonas coverage can be 
considered when topical therapies do not 
lead to resolution or for significant pain 
suggestive of more systemic involve-

ment.3 Refractory cases may warrant nail 
removal.2 Any concomitant nail fungal 
infection should be treated with oral 
antifungals, generally oral terbinafine or 
fluconazole.10

Conclusions
This is an unusual presentation of GNS 

mimicking melanonychia, with green col-
or remaining a reliable indicator for pseu-
domonas infection, even if just a slight 
tinge and in the absence of overt infec-
tion. In our patient’s situation, there was 
evidence of seeding from a pulmonary 
source, which should be not be over-
looked during history gathering. The high 
incidence of concomitant onychomycosis 
emphasizes the importance of a thorough 
hand, foot, and nail examination.
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