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A B S T R A C T   

Yellow nail syndrome (YNS) is a rare entity characterized by thickened yellowish nails, lymphedema and res-
piratory manifestations such as pleural effusion. Lymphatic dysfunction is considered as a cause of YNS. How-
ever, evidence of systemic dilatation/hyperplasia of lymphatics based on autopsy in YNS is not available. In this 
report, autopsy revealed dilatation and hyperplasia of lymphatic vessels in lungs, visceral and parietal pleurae, 
and intestines. We identified the direct opening of lymphatic vessels of the visceral pleura to the pleural cavity, 
which indicated the pathophysiology of uncontrollable pleural effusion in YNS. The current case was compro-
mised with primary biliary cholangitis (PBC). The onset of PBC seemed to be related with the progression of YNS.   

Introduction 

Yellow nail syndrome (YNS) is characterized by yellowish nails, 
lymphatic edema and respiratory symptoms and is either idiopathic or 
associated with other autoimmune diseases. Lymphatic dysfunction is 
considered as a cause of YNS. However, evidence of systemic dilatation/ 
hyperplasia of lymphatics based on autopsy in YNS is not available. 
Here, we report an autopsy report of YNS that details in the systemic 
pathology of the disease and describes the dilatation/hyperplasia of 
lymphatic vessels resulting in uncontrollable chylous pleural effusion 
and ascites. This is also the first case of YNS coincided with primary 
biliary cholangitis (PBC). 

Case description 

A-64-year-old woman was referred to our hospital for chronic dys-
pnea and bilateral pleural effusion. She reported yellowish fingernails 
and toenails for 10 years (Fig. 1). Chronic sinusitis, lymphedema of 
lower extremities, and pleural and pericardial effusions were identified, 
fulfilling the diagnostic criteria of YNS. Because bilateral pleural effu-
sion, which was exudative and lymphocyte-predominant, did not 
respond to treatments with furosemide and erythromycin, pleurodesis 
with minocycline was performed. During the follow-up over 10 years, 

because serum levels of alkaline phosphatase (Al-p) and γ-glutamyl 
transpeptidase elevated up to 844 U/L (normal range: 50–350 U/L) and 
680U/L (normal range: ≤ 32 U/L), respectively, and anti-mitochondrial 
M2 antibody turned positive, diagnosis of PBC was made at the age of 
75, followed by the administration of ursodeoxycolic acid. Increased 
pleural effusion and ascites were identified within one year after the 
diagnosis of PBC (Fig. 2). At age 78, effusions turned chylous and she 
needed repeated drainages due to progressive dyspnea. Despite the 
administration of diuretics, erythromycin, tocopherol nicotinate, levo-
thyroxine and dexamethasone, she was dead of respiratory failure. 

At autopsy, hyperplasia and dilatation of lymphatic vessels, and 
lymphocyte infiltration were widely identified in bronchial and bron-
chiolar mucosa and stroma, interlobular and perivascular interstitia, and 
visceral and parietal pleurae. Some of the dilated lymphatic vessels in 
the visceral pleura were directly open to the pleural cavity (Fig. 3). The 
thoracic duct was intact. Moreover, lymphatic vessel dilatations were 
observed in the entire thickened wall of the small intestine (Fig. 4) and 
the para-adrenal fat tissue. Mild pericholangial fibrosis, which was 
consistent with PBC, was observed (Fig. 5). The absence of hypo-
albuminemia and repeated confirmation of lymphocyte-predominant 
exudative features suggested that YNS was the cause of the effusions. 
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Discussion 

YNS is a rare entity characterized by the triad: slow-growing 
yellowish nails; lymphatic edema; and respiratory symptoms [1–3]. 
Pleural effusion, which is usually bilateral, exudative and 
lymphocyte-predominant, is present in 40% of YNS patients [4]. 

Pericardial effusion and ascites can be seen [5]. Impairment of 
lymphatic drainage has been considered to play a primary role in the 
pathogenesis of YNS, which was recently confirmed by a case-control 
study that utilized lymphoscintigraphy for patients with YNS and 
healthy controls [6]. Maldonado et al. reported that about one third of 
YNS cases with pleural fluid showed chylothorax, which also indicates 
that dysregulation of lymphatics is involved in the pathogenesis of YNS 
[4]. Although there have been several reports that showed pathological 
findings of lymphangiectasis in lungs [7,8], pleurae [9], and small in-
testines [10,11], autopsy reports detailing pathology of YNS in multiple 
organs are not available. 

In the current case, dilated lymphatic vessels and lymphocyte infil-
tration were identified in multiple organs. Strikingly, lymphatic vessels 
in the visceral pleurae showed marked dilatation and some of them were 
directly open to the pleural cavity, suggesting the pathogenesis of 
pleural effusion in YNS. Furthermore, lymphatic dilatation was observed 
in small intestine and peri-adrenal fat tissues, furthering the evidence 
that YNS is a systemic lymphatic disorder. 

YNS can be either idiopathic or associated with other diseases 
including autoimmune diseases such as rheumatoid arthritis (RA) [12], 
malignancies [13], immunodeficiency [14], titanium exposure [15] and 
so on. There have been cases whose onset of YNS were considered sec-
ondary to autoimmune thyroiditis [16] or Guillain-Barré syndrome 
[17]. In the present case, clinical deterioration of pleural effusion and 
ascites followed the diagnosis of PBC. PBC is an autoimmune disease 
characterized by diffuse inflammation, destruction, and fibrosis of 
intrahepatic bile ducts. Elevated serum Al-p levels and the positivity of 
serum anti-mitochondrial antibodies are useful for diagnosis [18]. Up to 
55% of PBC patients have other autoimmune diseases such as Sjögren’s 
syndrome, Raynaud’s syndrome, Hashimoto thyroiditis and RA [19,20]. 
To the best of our knowledge, this is also the first report of YNS 
co-existing with PBC. Although it is difficult to be definitive, the clinical 
course of YNS showing deterioration concomitant with the onset of PBC 
suggested the possible association between these two diseases. 

In conclusion, the current report described detailed autopsy findings 
of YNS including marked dilatation of pleural and intestinal lymphatic 
vessels that caused uncontrollable effusions. 

Fig. 1. Yellowish discoloration of the fingernails (A) and toenails (B).  

Fig. 2. Computed tomography one year after the diagnosis of primary biliary cholangitis showing severe bilateral pleural effusion and ascites.  
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Fig. 3. Dilated lymphatic vessels in the bronchial wall (A) and intralobular interstitium (B) (immunohistochemical staining for D2-40, ×10 objective). Visceral 
pleura with lymphocyte infiltration (C: elastic van Gieson staining, ×5 objective and D: hematoxylin and eosin staining, ×10 objective). Magnified images of visceral 
pleura with stained methothelial cells (arrows in E: immunohistochemical staining for AE1/3, ×40 objective) or lymphatic vessels (F: immunohistochemical staining 
for D2-40, ×40 objective). Dilated lymphatic vessels are directly open to thoracic cavity (arrowhead in F). 

Fig. 4. Overview image of the thickened wall of the small intestine. (A: H&E staining, ×5 objective) Magnified images of mucosal (i) and serosal (ii) regions of small 
intestine with dilated lymphatic vessels (immunohistochemical staining for D2-40, ×10 objective). 

Fig. 5. Pericholangial fibrosis considered to be the sequelae of cholangitis 
(H&E staining, ×20 objective). 
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