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Abstract

Yellow nail syndrome (YNS) is a rare disorder, and diagnosis is based on the clinical findings and

the exclusion of other possible causes; the pathogenesis is poorly understood. YNS can be an

isolated condition or associated with other diseases; however, YNS associated with multiple

myeloma (MM) is rare. A 53-year-old male patient presented with coughing and shortness of

breath, and he was diagnosed with YNS with MM. He underwent chemotherapy and achieved a

good response. Although the etiology of YNS remains unknown, treating the underlying disease

may help prevent or relieve the clinical signs.
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Background

Yellow nail syndrome (YNS) is a rare dis-

order that involves the combination of

yellow nails, lymphedema, and pleural effu-

sion.1 The diagnosis is based on the clinical

findings and the exclusion of other possible

causes, and the pathogenesis is poorly

understood. Some researchers have sug-

gested that YNS is caused by an

abnormality in the lymphatic vessels. YNS

was first reported in 1927 by Heller,2 and

can present as either an isolated condition

or in association with other diseases,3,4

such as malignancies, immunodeficiencies,
and rheumatic disease. However, YNS
associated with multiple myeloma (MM)
is rare.
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Case summary

A 53-year-old nonsmoking male patient
presented with coughing and shortness of
breath for 2 months. His medical and
family history were unremarkable, and he
denied infection, bronchitis, diabetes,
and heart disease. Physical examination
revealed multiple areas of edema, especially
on the lower limbs and the chest wall, but

there was no evidence of cardiac failure. His

lower lobe respiratory sounds were faint,

and chest percussion revealed dullness. His

fingernails and toenails appeared yellow

and thickened with excessive curvature

and onycholysis (Figure 1). B-mode ultra-

sonography showed bilateral pleural effu-

sion (Figure 2a,b) and multiple areas of

edema on the chest wall, neck, and in the

axillae, and chest computed tomography

Figure 1. Photographs of the patient’s hands and feet showing (a) left fingernails; (b) right fingernails;
(c) toenails.
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(CT) revealed pleural effusion (Figure 2c,d).
The results of testing for human immuno-

deficiency virus (HIV), hepatitis B virus

surface antigen (HBsAg), anti-nuclear anti-
body, anti-neutrophil cytoplasmic anti-

body, and lung cancer indicators were

negative. Thoracentesis revealed an exudate
with a protein concentration of 31 g/L,

adenosine deaminase concentration of
208.38 nkat/L, and lactate dehydrogenase

concentration of 13,200 ukat/L. Test results

for pleural chylous effusion were moderate-
ly positive, and cultures of the pleural effu-

sion for bacteria, tuberculosis, and fungi

were negative. Medical thoracoscopy was
performed, and histopathology of the pleu-

ral biopsy revealed chronic nonspecific
inflammation (Figure 3). According to the

yellow nails, lymphedema, bilateral pleural

effusion, and the negative results of inves-
tigations for other causes, the patient was

diagnosed with YNS. He underwent

continuous external drainage, and he
received diuretics, vitamin E, and octreotide

long-acting repeatable (lar) therapy. His
clinical symptoms improved slightly, but
the daily drainage volume still exceeded
250mL. Twenty-four-hour urinary protein
quantitation was performed because rou-
tine urinalysis showed a urine protein of
1þ (normal: negative). The protein

Figure 2. Imaging findings confirming pleural effusion: (a) color duplex ultrasonography image showing right
pleural effusion; (b) light pleural effusion; (c, d) chest computed tomography (CT) images showing pleural
effusion and left chest drainage.

Figure 3. Hematoxylin and eosin (HE)-stained
photomicrograph showing chronic nonspecific
inflammation (scale bar: 50mm).
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quantitation result was 1.8157 g/day
(normal: 0–0.15 g/day). Moreover, mono-
clonal (M) protein was detected by serum
free light chain (FLC) analysis, and bone
marrow aspiration and biopsy showed
26% involvement of lambda light chain-
restricted plasma cells with a labeling
index of 0.4%. The final diagnosis was
YNS with light-chain MM, and chemother-
apy was initiated after the patient was
transferred to the hematology department.
Six weeks later, the patient’s clinical symp-
toms had improved significantly, the soft
tissue edema had resolved, and the pleural
effusion was effectively controlled.

Discussion

YNS is an uncommon disorder character-
ized by yellow nails without a cuticle or
lunula,3,5 lymphedema, and pulmonary
manifestations, which was added to the
diagnostic criteria by Emerson in 1966.
Pulmonary manifestations may include
chronic cough, bronchiectasis, and pleural
effusion.3,5 In previous studies, the most
frequent pulmonary manifestation was
chronic cough (56%), followed by pleural
effusion (14%–46%), bronchiectasis
(44%), chronic sinusitis (41%), and recur-
rent pneumonia (22%).6 Diffuse panbron-
chiolitis and cystic lesions are observed
rarely in YNS patients.7,8 Our patient pre-
sented with coughing and shortness of
breath and denied infection and bronchitis,
and chest CT revealed pleural effusion
without pneumonia or bronchiectasis.

Most cases of YNS are sporadic, but the
condition can be inherited as an autosomal
dominant or recessive trait.9 We performed
clinical whole-exome sequencing, and the
results were negative. YNS was first
reported in 1927 by Heller,2 and it is asso-
ciated with a variety of diseases,3,4 includ-
ing immunodeficiencies and autoimmune
diseases, such as rheumatoid arthritis, and
the condition may be induced by certain

drugs,3 such as penicillamine, gold, bucill-
amine, methotrexate, and tiopronine.10

Among these drugs, bucillamine is most
common in drug-induced YNS, especially
in rheumatoid arthritis, followed by penicil-
lamine. Most of the drugs that may induce
YNS belong to the thiol group of drugs,
which may be associated with the pathogen-
esis because of their special characteristic
structure.11,12 In the current case, the
patient’s medical history was unremark-
able, no drugs with the potential to cause
YNS were used, and the concentrations of
connective tissue disease markers, such as
anti-nuclear antibody and anti-neutrophil
cytoplasmic antibody, were normal. As
other causes, YNS may also be associated
with malignancies, such as solid tumors,
including lung cancer and breast cancer.
Hematologic malignancies have also been
reported, but all of these reports were asso-
ciations with lymphoma.3 YNS associated
with MM is rare. We report a case in
which a patient was diagnosed with YNS
and MM. The patient initially responded
poorly to routine treatments for YNS,
such as diuretics, vitamin E, and octreotide
lar therapy. However, he responded well to
chemotherapy, which is a treatment for
MM. His clinical symptoms improved
significantly with chemotherapy, and the
pleural effusion was effectively controlled.
According to the findings in this
patient, we considered whether YNS was
secondary to MM.

The etiology of YNS is still unknown.
Lymphatic impairment, which could be
innate or acquired, may explain the clinical
symptoms. Microvasculopathy is another
condition with increased capillary perme-
ability that could also cause clinically-
similar disorders.13 A typical characteristic
feature of MM is the production of a mono-
clonal immunoglobulin that could induce
or aggravate lymphatic impairment or
disrupt the microvascular environment
through abnormal angiogenesis and
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plasma cell infiltration into the organs.14

This could explain the remarkable relief of

clinical symptoms after chemotherapy in

our patient, and we hope that clinical

trials evaluating this therapy can be per-

formed in the future.

Conclusion

YNS is rare, and very little information

regarding YNS associated with MM has

been reported. The etiology of YNS

remains unknown. Treating the underlying

disease may help prevent or relieve the clin-

ical signs of YNS.15,16
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