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ABSTRACT

Yellow nail syndrome (YNS; OMIM 153300, ORPHA662) is a rare disorder that almost always occurs
after 50 years of age, but juvenile or familial forms have been observed. It is characterized by the triad
of typical yellow nail discolorations, lower limb lymphedema, and pulmonary manifestations like chronic
cough, bronchiectasis, and pleural effusion. It may also be associated with autoimmune diseases, cancer,
and other rare lymphatic disorders such as lymphedema-distichiasis syndrome or primary intestinal
lymphangiectasia. We present the case of a nine-year-old boy with YNS and congenital onset of lymphedema
of the lower left limb and foot. Since the age of 4, additional lymphedema on the right leg was diagnosed
after several episodes of acute cellulitis. Yellow discoloration of the nail-plates of both thumbs and the feet
appeared between age 4 to 5 years. So far, no pulmonary affections were observed. However, congenital
adhesions of the tear canal were found. Despite the fact that most cases of YNS become apparent only after
50 years of age, this case demonstrates that early onset, even at birth, is possible. Presence of lymphedema
at birth should trigger close follow-up to detect further alterations associated with YNS to ensure early and

effective treatment of this syndrome.
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Case Presentation

We report the case of a nine-year-old boy who was admitted to
our clinic for the first time in October 2020 and again in May 2022 to
our clinic. Detailed medical history revealed the presence of a most
likely congenital lymphedema on the left lower limb and foot. Lymph-
edema of the right leg was diagnosed for the first time in April 2018,
together with cellulitis of the right leg. It is noteworthy that celluli-
tis occurred several times before the initial lymphedema diagnosis.
Repeated clinical, and abdominal and lung ultrasound exams did not
reveal any additional pathological findings except for marginally in-
creased lymph nodes in both groins. In July 2015, the patient under-
went magnetic resonance tomography (MRT) of the legs demonstrat-
ing an increase of subcutaneous tissue associated with the known
lymphedema but no other pathological findings. Discoloration of the
nails on both thumbs and the feet were described for the first time in

2016. Together with the presence lymphedema of the lower limbs the
diagnostic criteria for Yellow Nail Syndrome (YNS) were fulfilled [1].
Other causes of YNS including exposure to chemical agents such as
titanium dioxide, or anti-rheumatic drugs, Candida-, Aspergillus- or
dermatophyte-caused nail mycosis or planus lichen, psoriasis, alope-
cia areata, chronic paronychia, onychogryphosis and acquired pachy-
onychia were ruled out [2].

On his last admission to our institution, the patient presented in
an age-appropriate general and nutritional state. He is known for con-
stitutional dwarfism (127 cm, 27.4 kg [10th percentile]). No abnor-
malities in the head and neck region, and no pathologically enlarged
peripheral lymph nodes were found. Cardiac, pulmonary, and abdom-
inal findings were unremarkable. Furthermore, no orthopaedic or
neurological abnormalities were found. The toenails were noted to
have a yellowish discoloration (Figure 1). There was moderate soft
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connective tissue volume increase of both thighs, predominantly on
the left side with bulbous distension, which was found interspersed
with connective tissue and only sparse pitting edema. Stemmer’s skin
fold sign on his left foot was positive. On the right lower leg, connec-
tive tissue volume was visible with only sparse pitting edema, moder-

ate decontouring of the upper ankle joint and cushion-like collection
of connective tissue in the dorsal region of the right foot. Stemmer’s
skin fold sign was positive with box toe deformity and widening of the
dorsal toe skin fold (Figure 2).

Figure 1: Typical nail discoloration in a 9-year-old boy with Yellow Nail Syndrome.

Figure 2: Lymphedema of lower limbs in a nine-year-old patient with Yellow Nail Syndrome.

Complete obliteration due to an adhesion of walls of the tear ducts
on both sides was detected at the time birth. So far, neither distichia-
sis nor conjunctival changes or facial lymphedema have occurred. We
initiated complex decongestive therapy with the aim of lymphedema
volume reduction and improvement of fibrosis. This consisted of dai-
ly administration of low-stretch bandages, manual lymphatic drain-
age twice daily and specific skin care to both legs and feet. This was
complemented by physical exercise. In addition, the patient and the

accompanying parent were instructed with regards to self-treatment
and self-bandaging that need to be performed on a regular basis at
home together with continuing lymph therapy performed by an expe-
rienced lymph therapist. So far, the patient has not complained about
pain or onycholysis associated with signs and symptoms of YNS and,
at least for the moment, is not disturbed by the discoloration of the
nails. Therefore, no medical treatment was initiated, in particular no
oral vitamin E substitution [2].
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Discussion

Yellow Nail Syndrome (YNS; OMIM 153300, ORPHA662) is a rare
disease that comprises a clinical trial of yellow nails, lymphedema,
and respiratory tract involvement. It was first reported by Heller in
1927 [3]. In 1964, Samman & White described a series of 13 patients,
aged 25-65 years, who demonstrated abnormal nail-plate discolor-
ations ranging from pale yellow to dark greenish associated with
lymphedema [4]. Pleural effusion was added as a third diagnostic cri-
terion by Emerson in 1966 [5].

Diagnosis

Among the three clinical YNS characteristics (yellow nail syn-
drome, respiratory tract involvement, lymphedema), only two are
required to diagnose YNS [2]. However, these components are only
present in 27-60% of the patients and may appear individually and
sequentially [1,3-7].

Nail Discoloration

The most important clinical characteristic of the YNS is nail
discoloration varying from pale yellow to dark green together with
thickening of the nail plate making the nails very hard. There is a
disappearance of the lunula because of nail hyperkeratosis and dis-
appearance of the cuticle [8]. These alterations result in longitudinal
nail growth that is half that of a normal nail and nail thickness that is
double of that of a normal nail [9,10].

Pulmonary Manifestations

Respiratory tract involvement occurs in 56-71% of cases [4-6].
The most common lung conditions with YNS are chronic cough in
56% and pleural effusion in 14-46% of the patients [4,5]. Valdés et al.
reported that 68,3% of pleural effusion were bilateral, serous in 75%
and milky (chylothorax) in 22% and generally rich in proteins (exu-
dates) [11]. Bronchiectasis is seen in 44% [12]. Further pulmonary
manifestations associated with YNS include chronic sinusitis (41%),
bronchitis, and recurrent pneumonias (22%) [4,6,11-13].

Lymphedema

Lymphedema occurs in 29-80% of the patients with YNS [4-6]. In
one third of the patients, it is the first manifestation [4-6]. Lymphede-
ma is typically located bilaterally in the lower limbs, below the knee,
and clinically does not differ from primary lymphedema [5,6,13].
Lymphedema can also involve the arms or the face [12]. The excess
lymph accumulation leads to a fibroblast stimulation with a consec-
utive fibrosis [14,15]. As a pathognomic sign of lymphedema, Stem-
mer’s skin fold sign is positive and pitting edema can be found in
the lower limb [16]. Cellulitis is the most important complication in
lymphedema and associated with worsening of the edema [16].

Pathogenesis

The pathogenesis of YNS is incompletely understood. Less than
400 cases have been published and the prevalence is estimated
1:1.000.000 [2]. Mainly individuals over 50 years of age are affected
and there is no sex predominance [3-5]. YNS in children is only rarely
described [17-25]. In these cases, clinical manifestation can be con-
genital or develop during childhood. Very few reported familial cases
are reported with a suspected genetic cause but could not be proven
until now [3]. With the majority of evidence stemming from case re-
ports and only very few clinical studies available, the etiology of YNS
continues to remain unclear. It was hypothesized that either innate
or acquired lymphatic impairment may be the cause of lymphedema
and pleural effusion. This notion is based on the observation of a high
rate of lymphatic morphological abnormalities and reduced regional
nodal tracer uptake in patients with YNS [26,27]. Defective lymphatic
drainage may be responsible for the sclerosis of the nail matrix tissue
in the presence of ectatic lymphatic vessels explaining the thickening
and slow growth of the nails observed in YNS [17,28]. However, other
authors have attributed the clinical findings of YNS to protein leakage
due to microvasculopathy rather than functional lymphatic impair-
ment [29]. Recent publications point to a role of titanium, in particu-
lar titanium dioxide, stemming from titanium implants such as inlays,
crowns or joint implants, food (e.g. chewing gum), or cosmetics such
as sunscreen, shampoo or toothpaste. On the other hand, despite au-
topsy findings of titanium in liver, spleen, lymph nodes, and the lung,
there was no detectable association with YNS [2].

Molecular Genetics of YNS

Finegold and colleagues identified a mutation in the FOXC2 gene
in affected members of a family with lymphedema-distichiasis syn-
drome [30]. However, none of the patients were reported as having
yellow nails. On the other hand, the same mutation was found in 7
affected members of another family with lymphedema-distichiasis
syndrome, with 3 patients having yellow nails. Although these find-
ings indicate a phenotypic overlap between lymphedema-distichi-
asis syndrome and lymphedema-YNS, the phenotypic classification
of autosomal dominant lymphedema does not appear to reflect the
underlying genetic causation of these disorders, as they may be al-
lelic [30]. Rezaie and colleagues suggested that lymphedema with
yellow nails is not a distinct disorder but rather in the spectrum of
lymphedema-distichiasis syndrome [31]. Despite the fact that 6 of
the 7 patients in the family reported to having yellow-nail syndrome
and also had distichiasis characteristic of the lymphedema-distichi-
asis syndrome, no FOXC2 mutations was were found in 4 additional
families with lymphedema and yellow nails, leading to the view that
yellow discoloration of the nails is not uncommon with lymphedema
but does not necessarily indicate a diagnosis of so-called ‘yellow nail
syndrome, in which the nail changes are very specific [30].
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Therapeutic Approaches

Improvement of the frequently unaesthetic nail appearance to-
gether with the associated pain, which at least in part is due to on-
ycholysis, may be the primary goal in patients with YNS. Treatment
is based on systemic or topical administration of vitamin E [32,33].
Although YNS is not caused by fungi, antifungals have been used to
treat this condition [34]. The treatment of pulmonary manifestations
depends on the underlying pathological changes and includes physio-
therapy and antibiotic therapies where needed. Vaccinations against
flu, Covid-19, and pneumococci are strongly recommended. The treat-
ment of lymphedema is based on the complex decongestive therapy
as described by Foldi, et al. [16].

Summary and Conclusion

The Yellow Nail Syndrome is a very rare entity of nail discolor-
ation, lung manifestation or sinusitis and lymphedema. It is mostly
isolated but can also be associated with other diseases such as auto-
immune diseases, immunodeficiencies or cancers or can be induced
by drugs [2]. In the case of our nine-year-old patient we only found
congenital lymphedema on both legs and the typical nail alterations
but no manifestations in the respiratory system. Treatment of his
lymphedema is currently sufficient for symptom reliefand prevention
of skin infections. At this stage the patient does not wish for treatment
of the nail discolorations with vitamin E. Our patient demonstrates
an unusual finding i.e. bilateral tear duct occlusion due to adhesion of
the walls of the duct. Only one further case in a patient with YNS and
involvement of the tear ducts could be identified in an extensive lit-
erature search [35]. In this patient, obstructed palpebral puncta and
invisible orifices were found. In this case report we describe a further
tear duct obstruction resulting from adhesion of the tear duct walls.
Given the sparsity of evidence on YNS, further research is required to
better understand, diagnose and treat this rare syndrome.
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