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ARTICLE INFO ABSTRACT

Keywords:

Yellow nail syndrome (YNS) is a rare condition characterized by the triad of yellow nails, lymphedema, and
respiratory manifestations. Diuretics and thoracic drainage are often not effective in YNS, and the most effective
treatments are pleurodesis and decortication/pleurectomy. A 66-year-old man was admitted to our hospital for
YNS after esophagectomy with gastric tube reconstruction for esophageal cancer. The patient presented with
yellow nails and lymphedema. Chest X-rays and computed tomography showed massive pleural effusions and
ascites that were both chylous. The patient was considered to have YNS that became apparent after surgery. He
recovered with diuretics and a low-fat diet without pleurodesis and decortication/pleurectomy. Thoracic surgery
can exacerbate the functional impairment of lymphatic drainage in patients with asymptomatic and undiagnosed
YNS, and can lead to further development of YNS-related clinical symptoms. Despite relatively massive chylo-
thorax following thoracic surgery, chylothorax related to YNS could be successfully controlled with conservative
treatment without pleurodesis and decortication/pleurectomy.
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1. Introduction

Yellow nail syndrome (YNS) is a rare condition characterized by the
triad of yellow nails, lymphedema, and respiratory manifestations [1].
The treatment for YNS has not been established, although some treat-
ments such as oral administration of vitamin E for yellow nails and
decortication/pleurectomy or pleurodesis for pleural effusion can be
effective. Although the etiology of YNS remains unknown, lymphatic
impairment is often involved [2]. Only a few cases of YNS that became
apparent after surgery have been reported; however, neither the clinical
features nor the course were clear in those cases [3-6]. Herein, we
present a case of YNS that presented as massive chylothorax and chylous
ascites after esophagectomy, and was resolved using conservative
treatment without pleurodesis or the need for surgery.

2. Case presentation

A 66-year-old man was referred to our department with pleural
effusion and dyspnea. He had Parkinson’s disease and dementia and had

been treated with levodopa and pramipexole. Two months prior, he had
undergone esophagectomy with gastric tube reconstruction for esoph-
ageal cancer. Three weeks after the surgery, a cough and edema in the
lower limbs appeared. Furosemide at a daily dose of 10 mg was
administered by the department of general surgery.

The patient was admitted four days after the first visit to our
department for treatment of the pleural effusion. Upon admission, the
patient’s weight was 65 kg and his height was 168 cm. His vital signs
were as follows: blood pressure, 100/83 mm Hg; pulse rate, 85 beats/
min; pulse oximetry, 95% in room air; body temperature, 37.2 °C.
Physical examination showed diminished breath sounds in the right
middle and lower lung fields, significant edema in the lower extremities,
and yellow discoloration of the fingernails (Fig. 1). Laboratory exami-
nations showed low albumin levels (3.3 g/dL; Table 1). Chest X-ray and
computed tomography (CT) showed bilateral pleural effusions
(Fig. 2A-E) and CT also showed a large amount of ascites (Fig. 3A and
B).

The patient underwent thoracentesis for a right pleural effusion, and
200 mL of the plural effusion was aspirated. The appearance of the
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Fig. 1. (A) The nail color of the patient’s right hand was yellow upon admis-
sion. (B) An enlarged view of the third and fourth fingers of the patient’s right
hand demonstrates the characteristic yellow coloration of YNS. (For interpre-
tation of the references to color in this figure legend, the reader is referred to
the Web version of this article.)

pleural effusion was milky (Fig. 2F) and laboratory examination
revealed that it was chylothorax (triglyceride concentration, 579 mg/
dL), lymphocyte-predominant, and transudative (Table 1). Bacterial
culture and cytological examination of the pleural effusion were nega-
tive for bacterial infection and malignancy. Bilateral thoracentesis and
abdominal paracentesis were performed. The left pleural effusion and
ascites were chylous, similar to the right pleural effusion (Fig. 3C).
Initially, administration of diuretics and a low-fat diet were planned
during hospitalization; however, the patient was discharged two days
after admission due to restlessness. After discharge, the dosage of
furosemide was increased to 20 mg per day, and a low-fat diet was
continued. A week after discharge, right thoracentesis was performed
again and aspirated 1500 mL of the pleural effusion. Furosemide was
discontinued due to dehydration. The pleural effusion subsequently
decreased gradually without the need for additional thoracentesis, and
two months after discharge, the low-fat diet was discontinued. Four
months after discharge, the pleural effusion and ascites disappeared; the

Table 1
Laboratory data upon admission.
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nail discoloration and lymphedema also resolved (Fig. 4). No medication
was required and there was no recurrence of YNS-related symptoms.

3. Discussion

There were two notable clinical findings in this case. First, surgical
invasion for esophageal cancer can exacerbate the functional impair-
ment of lymphatic drainage in patients with asymptomatic and undi-
agnosed YNS, and can lead to the development of YNS-related clinical
symptoms. Second, YNS after thoracic surgery can resolve with con-
servative treatment alone, even in cases with massive chylothorax,
chylous ascites, and systemic edemas.

Thoracic surgery, including esophagectomy, can trigger YNS symp-
toms. In patients with YNS, the functional impairment of lymphatic
drainage can be associated with lymphedema, pleural effusion, or nail
discoloration [2]. The conditions associated with YNS, including
lymphatic impairment, can constitute secondary insults causing func-
tionally anomalous lymphatics, presenting clinically as intrathoracic
findings, nail changes, and/or edema [5,7]. Another trigger that causes
functionally anomalous lymphatics to manifest clinically as YNS may be
the traumatic disruption of lymphatic vessels [5]. Intraoperative dam-
age to the thoracic duct or other lymphatic tributaries may overwhelm
the lymphatic network, causing accumulation of chyle in the pleural
space where it manifests as chylothorax, while in the lower extremity
soft tissues it manifests as yellow nails [5].

The cause of previously reported cases of pleural effusion after
thoracic surgery could be related to YNS. The four previously reported
cases of postoperative YNS all followed cardiac surgery: three were
coronary artery bypass graft surgeries and one was a mitral valve
replacement (Table 2) [3-6]. The age of the patients was 60 years or
older in all but one case. Conservative treatment such as diuretics and a

Complete blood count Blood chemistry

Plural effusion (Right)

White blood cell count 4800 /pL Aspartate aminotransferase 17 U/L White blood cell count 600 /uL
Neutrophil 78.6 % Alanine aminotransferase 9 U/L Neutrophil 6.1 %
Eosinophil 0.6 % Lactate dehydrogenase 205 U/L Eosinophil 2.0 %
Monocyte 9.5 % Alkaline phosphatase 207 U/L Lymphocyte 90.8 %
Lymphocyte 10.8 % y-glutamyltransferase 13 U/L Total protein 2.1 g/dL
Red blood cell count 409 x 10* /pL Total protein 5.8 g/dL Albumin 1.5 g/dL
Hemoglobin 13.1 g/dL Albumin 3.3 g/dL Triglyceride 579 mg/dL
Hematocrit 40.2 % Urea nitrogen 24.5 mg/dL Lactate dehydrogenase 91 U/L
Platelet count 18.0 x 10* /pL Creatinine 0.90 mg/dL Glucose 133 mg/dL
Sodium 141 mmol/L Carcinoembryonic antigen 0.6 ng/mL
Immune serum Potassium 4.1 mmol/L Hyaluronic acid 5100 ng/mL
C-reactive protein 0.66 mg/dL Chlorine 100 mmol/L Adenosine deaminase 5.8 U/L
Brain natriuretic peptide 58.7 pg/dL
Carcinoembryonic antigen 0.8 ng/mL
Cytokeratin 19 fragment 1.22 ng/mL
Pro-gastrin-releasing peptide 20.3 pg/dL

Fig. 2. (A) Chest X-ray upon admission reveals bilateral pleural effusions. (B-E) Chest computed tomography reveals bilateral pleural effusions and ascites.
Additionally, edema is visible in the right chest wall. (F) The plural effusion aspirated through thoracentesis upon admission demonstrates chylothorax.
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Fig. 3. (A-B) Abdominal computed tomography reveals ascites. (C) Ascites aspirated through abdominocentesis upon admission demonstrates chylous ascites.
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Fig. 4. A timeline demonstrating the clinical course and chest X-ray.

low-fat diet failed in three of the four cases, and pleurodesis was sub-
sequently performed [3,5,6]. In the case that resolved with conservative
treatment, oral vitamin E and diuretics were administered [4]. In our
case, chylothorax, chylous ascites, and yellow nails appeared after
esophagectomy. The case in this report suggests that all intrathoracic

procedures, not only cardiac surgery, may make YNS apparent.

In this case, other than thoracic surgery, injury to the thoracic duct
and albumin loss may be the cause of the chylothorax; however, either of
these on their own do not explain other presented symptoms, such as
yellow nails and lymphedema. Since lymphangiography was not
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Table 2
Previously reported cases of yellow nail syndrome after thoracic surgery.
Report Year Age  Sex Underlying disease Operation Symptoms Treatment
Banta DP 2009 80 Male triple vessel coronary coronary artery bypass graft  yellow nails, right pleural vitamin E, diuretics, antibiotics,
et al. artery disease, diabetes, surgery effusion, lower extremity thoracentesis, pleurodesis
emphysema edema, pneumonia
Waliany S 2018 62 Male four-vessel coronary coronary artery bypass graft  yellow nails, left chylothorax low-fat diet, octreotide, thoracic
et al. artery disease surgery drainage, pleurodesis
Omori T 2018 76 Male coronary artery disease coronary artery bypass graft  yellow nails, bilateral pleural vitamin E, diuretics
et al. surgery effusion, leg edema
Sarmast H 2019 39 Female  mitral valve stenosis mitral valve replacement yellow nails, leg edema, left diuretics, low-fat diet, octreotide,
et al. chylothorax, sinusitis physical therapy, thoracic drainage,
vitamin E, pleurodesis
Present 2020 66 Male esophageal cancer subtotal esophagectomy and  yellow nails, systemic edema, diuretics, low-fat diet
case gastric tube reconstruction chylothorax, ascites

performed, the possibility of thoracic duct injury cannot be excluded.
However, the chylous ascites and lymphedema that was observed with
chylothorax cannot be explained exclusively by the leakage of lymph
fluid due to only thoracic duct injury. While thoracic duct ligation is a
treatment for chylothorax due to overt thoracic duct injury, it may
exacerbate the symptoms in YNS due to the presence of lymphatic
perfusion disorders. The edema observed in this case may be explained
by albumin loss due to chylothorax. Nonetheless, the decrease in albu-
min was mild and when combined with the finding of yellow nails it is
considered to possibly be lymphedema rather than albumin loss. From
the above, this case was considered to involve asymptomatic and un-
diagnosed lymphatic dysfunction of YNS that became apparent after
increased lymphatic perfusion due to surgical invasion and consequent
damage to the small lymphatic vessels.

The preoperative diagnosis of YNS can be challenging because
symptoms such as yellow nails and lymphedema can be mild or may not
manifest before surgery. Patients with YNS have an increased risk of
recurrent respiratory infections, and thoracic duct ligation can exacer-
bate their condition by increasing the risk of pleural effusion due to YNS-
associated lymphatic impairment. In this case, the yellow nails dis-
appeared along with the chylothorax, which suggests that the symptoms
of YNS could have been undetectable before surgery. Therefore, pre-
operative diagnosis could be difficult as any preexisting yellowing of the
nails or lymphedema could be mild. Because YNS could recur due to
infection or other diseases, successful diagnosis will lead to an assess-
ment of the risk for future recurrence. Therefore, it may be useful to
inspect the patient’s nails to check for the characteristic nail discolor-
ation before surgery and when pleural effusion appears after surgery,
which will lead to the diagnosis of YNS.

Although YNS treatment is not codified [2], even large amounts of
chylothorax after surgery may be controlled with conservative treat-
ment. The pleural effusions associated with YNS are often intractable;
water deprivation or dietary restriction and the administration of
diuretic drugs are not effective [8]. Additionally, therapeutic thor-
acentesis is usually not effective due to recurrence [9]. The indwelling
pleural catheter (IPC) may be useful in the management of recurrent
malignant pleural effusions [10]. However, IPC can be associated with a
risk of complications such as pleural infection, nutrient loss, and
immunological impairment [11]. Because chylous pleural effusions are
richer in protein and lipid than malignant pleural effusions, the use of
IPC for chylothorax may exacerbate nutrient loss. Therefore, IPC may
not be the ideal treatment for chylothorax. In refractory cases, pleu-
rodesis and decortication/pleurectomy could be the most effective
treatment [9]. However, pleurodesis has the disadvantage of risking
irreversible pleural adhesion and decortication/pleurectomy may be
highly invasive for patients. In our patient, IPC and pleurodesis were not
performed because it was difficult to continue hospitalization due to
delirium, in addition to the above reasons. Our case resolved with di-
uretics and a low-fat diet, despite respiratory failure due to massive
chylothorax and systemic edema. YNS can be controlled with conser-
vative treatment even if a relatively large amount of chylothorax exists;

therefore, continuing conservative treatment in postoperative YNS can
be an alternative if the respiratory condition allows.

4. Conclusions

Here, we presented a case of YNS that was definitively diagnosed
after thoracic surgery that included esophagectomy. If chylothorax is
observed after thoracic surgery, YNS can be considered as a differential
diagnosis. Continuing conservative treatment can be considered even if
the patient with YNS has a large pleural effusion.
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