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Background: This case report documents the affliction of the lymph vessels as a phenotypic 

feature of neurofibromatosis-1 (NF-1).

Methodology: Routine transthoracic echocardiography, computed tomography scan of 

the thorax, magnetic resonance angiography of the renal arteries, and conventional digital 

subtraction angiography were applied. Comprehensive NF-1 mutation analysis was carried 

out by fluorescence in situ hybridization analysis, long-range reverse transcriptase polymerase 

chain reaction, and multiple-ligation probe assay. All other investigations were performed using 

routine, well-established techniques.

Results: The subject is a 34-year-old, half-Chinese male; NF-1 was suspected at age 15 years 

for the first time. His medical history included preterm birth, mild facial dysmorphism, “café au 

lait” spots, subcutaneous and paravertebral fibromas, multifocal tachycardia, atrial fibrillation, 

and heart failure in early infancy. Noncalcified bone fibromas in the femur and tibia were 

detected at age 8 years. Surgical right leg lengthening was carried out at age 11 years. Bilateral 

renal artery stenosis, stenosis and aneurysm of the superior mesenteric artery, and an infrarenal 

aortic stenosis were detected at age 15 years. Leg edema and ectasia of the basilar artery were 

diagnosed at age 18 years. After an episode with an erysipela at age 34 years, he developed 

pericardial and pleural effusion during a 4-month period. Stenosis of the left subclavian vein at 

the level of thoracic duct insertion was detected. After repeated pleural punctures, pleural effusion 

was interpreted as chylothorax. Reduction of lymph fluid production by diet and injection of 

talcum into the pleural cavity had a long-term beneficial effect on the chylothorax. Leg edema 

and chylothorax were attributed to affliction of the lymph vessels by the NF-1.

Discussion: Lymphangiopathy resulting in impaired lymph fluid flow and sequestration of 

lymph fluid into the pleural sinus and the legs may be a rare phenotypic feature of NF-1.

Keywords: angiodysplasia, lymph edema, lymph fluid, Recklinghausen’s disease, genetics, 

mutation

Background
Neurofibromatosis type-I (NF-I) is an autosomal dominant RASopathy affecting one 

in 3000 individuals.1 Other RASopathies include Noonan syndrome, Costello syndrome, 

LEOPARD syndrome, cardiofaciocutaneous syndrome, or Leopold syndrome. Vascular 

anomalies, predominantly affecting the arteries, are well-recognized manifestations 

of NF-I1 and manifest as aneurysms, arterial stenoses, arteriovenous malformations, 

arteries compressed or invaded by neural tumors, or heart valve abnormalities.1 

Abnormalities of the lymph vessels, in particular the thoracic duct, as in the following 

case, have been only rarely reported.2
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Case report
The patient is a 34-year-old, non-smoking, HIV-negative, 

half-Chinese male, weighing 103 kg, height of 186 cm, with 

a medical history including preterm birth, congenital “café 

au lait” macules (CALM) in the right half of the face and 

the right trunk, multifocal tachycardia, atrial fibrillation, and 

heart failure between birth and 8 months. At age 8 years, non-

calcified, bilateral bone fibromas were detected in the femur 

and tibia, and orchidopexy and herniotomy were carried out. 

Surgical right leg lengthening was performed at age 11 years. 

At the age of 15 years arterial hypertension was noted, and 

diagnostic work-up revealed bilateral renal artery stenosis, 

and both stenosis and aneurysm of the superior mesenteric 

artery. An infrarenal aortic stenosis was successfully dilated. 

Marked varicosities of the lower legs developed. Based upon 

these abnormalities, NF-1 was suspected for the first time. 

Since the age of 18 years, lymphatic edema of both lower 

legs developed, and ectasia of the basilar artery was found 

on cerebral computed tomography (CT). He experienced his 

first tonic-clonic seizure at the age of 28 years, followed by 

recurrent absences at age 32 years. He received levetiracetam 

for seizures, but discontinued it 2 weeks later, opting to treat 

the epilepsy with acupuncture instead. The family history 

was negative for NF-1.

In June 2011, at the age of 34 years, he experienced 

a minimal trauma to the distal lower left leg while in 

Turkey, and consecutively developed fever and erysipelas. 

Echocardiography revealed dilation, systolic dysfunction, 

increased pulmonary pressure, and pericardial effusion of 

10 mm. During the flight back home he experienced his 

second generalized tonic-clonic seizure in his life, believed 

to have been triggered by sleep deprivation. On admission, 

X-ray of the lungs showed bronchitis and suspected interstitial 

fibrosis. Hypothyroidism with struma diffusa and struma 

nodosa were additionally detected. In addition to the left renal 

artery stenosis, magnetic resonance angiography of the renal 

arteries revealed a splenorenal shunt, hepatosplenomegaly, 

a liver cyst (segment V), and right-sided renal cysts. Magnetic 

resonance angiography of the abdominal aorta in July 2011 

showed moderate stenosis of the left and high-grade stenosis 

of the doubled right renal artery, elongated external iliac and 

common femoral artery on the right side, and strong lumbar 

arteries with collaterals to the inferior epigastric artery. 

Additionally, prevertebral neurofibromas were detected along 

the thoracic spine.

In August 2011 he was admitted for thoracic pain. 

Chest X-ray showed an enlarged heart and left pleural 

effusion. Transthoracic echocardiography revealed slight left 

ventricular myocardial thickening, bilaterally enlarged atria, 

mitral valve insufficiency, and slight pericardial effusion. 

Puncture of the pleura was indicative of inflammation and 

graded as PAPIII. Clinical neurologic investigation in August 

2011 revealed hypertelorism, slight distal wasting on the 

upper limbs, exaggerated tendon reflexes on the left upper 

limb, reduced patella tendon reflexes, lymphedema of the 

left lower limb, and some subcutaneous fibromas on the 

upper limbs. Cerebral magnetic resonance imaging showed 

elongation of the vertebral arteries exclusively.

DNA analysis of the NF-1 gene was carried out in 

August 2011. Comprehensive NF-1 mutation analysis of 

leukocytic DNA initially aimed at identifying microsatellite 

polymorphisms. Since no heterozygous signal was detected, 

fluorescence in situ hybridization analysis was performed. 

The total coding region of the NF-1 gene was analyzed by 

long-range reverse transcriptase polymerase chain reaction. 

Since no mutation could be detected, a multiple-ligation 

probe assay was performed. Though genetic testing was 

negative for mutations in the NF-1 gene, the patient was 

diagnosed with NF-1 since he fulfilled the diagnostic criteria.3 

He had developed >2 simple or 1 plexiform congenital or 

developmental neurofibroma, he showed >5/15mm “Café 

au lait” spots, and he had developed skeletal abnormalities.3 

He did not have axillary or inguinal freckles, no pigmented 

harmartomas of the iris (Lish nodules), no optic gliomas, 

and no affected first-degree relative.

After repeated pleural punctures, carried out by 

pulmonologists, excess pleural fluid was interpreted as lymph 

fluid and a chylothorax was diagnosed. Search for causes of 

the chylothorax revealed a stenosis of the left subclavian vein 

at the site where the thoracic duct enters the vein. Though 

recommended, lymphography was not carried out. For the 

chylothorax, talcum was injected into the pleural sinus, 

initially with only a transient effect. After repeated drainage 

of the chylothorax and repeated talcum injections, however, 

a permanent beneficial therapeutic effect was achieved. Leg 

edema did not increase after talcum injections into the pleural 

sinus. Also, ligation of the thoracic duct at the level of the 

diaphragmatic hiatus was considered but not carried out. 

It was recommended that he wear compression stockings to 

control leg edema, but he did not follow these instructions.

Discussion
NF-1 is a neurocutaneous disorder (RASopathy, phakomatosis), 

which affects the neuroectoderm as well as the mesoderm.3 

Frequent clinical manifestations of NF-1 include cutaneous 

lesions, skeletal abnormalities, and multiple nerve sheath 
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tumors.4,5 Three types of neurofibromas are found in NF-1 

patients: localized neurofibroma, plexiform neurofibroma 

(involving an entire extremity), and diffuse neurofibroma.6 

More rarely, patients with NF-1 exhibit vasculopathy affecting 

the arteries,1 the veins, or even the lymph vessels.1,7,8 Affliction 

of the mesenteric artery or vein may coincide with marked 

thickening of the intima due to spindle cell proliferation,8 

and may result in protein-losing enteropathy by altering 

the hemodynamic state and microvascular permeability in 

the intestines. Impairment of the superior mesenteric artery 

in NF-1 has also been previously reported by others.9 The 

vascular abnormalities in our patient were interpreted as a 

manifestation of the underlying genetic defect. In diagnosing 

NF-1, an individual must meet two or more of the following 

criteria: six or more CALM, two or more neurofibromas 

or one plexiform neurofibroma; freckling in the axillary or 

inguinal regions; optic glioma; two or more Lisch nodules; 

distinctive osseous lesions; or a first-degree relative with the 

diagnosis of NF-1. Patients with Legius syndrome may also 

meet the National Institutes of Health diagnostic criteria for 

NF-1 based on pigmentary abnormalities like CALM and 

distinctive freckling pattern alone but may develop additional 

phenotypic features. Absence of an NF-1 mutation in the 

presented patient does not exclude NF-1 and may be due to 

mosaicism which could be confirmed by investigating tissues 

other than blood cells. An indication for mosaicism could be 

the half-sided occurrence of the CALM.

Though affliction of the lymphatic vessels in NF-1 is 

regarded as rare,10 it has occasionally been reported.2,7,8,11 

Lymphangiopathy frequently manifests as leg edema. Only 

in a single patient has pericardial effusion been described as 

a consequence of lymphangiopathy.7 In a report from Japan, 

the authors described affliction of the thoracic duct in the 

form of a cyst, which ruptured and resulted in a chylothorax.2 

Another paper reported the occurrence of severe diarrhea 

in a 44-year-old male with NF-1 resulting in progressive 

hypoproteinemia.8 Diarrhea in this patient subsided not 

earlier than after ileocecal resection. Macroscopic inspection 

of the resected ileum revealed marked edema of the wall and 

a pseudomembranous enteritis-like appearance of the luminal 

surface. Histological examination revealed dilated lymph 

vessels in the intestinal wall.8 Gastrointestinal affliction 

was also reported in a 26-year-old female in whom capsule 

endoscopy revealed small-intestinal lymphangioectasia.12

Pleural effusion and pericardial effusion in our patient 

were initially attributed to systemic involvement in 

erysipelas or bronchitis. After identification of the pleural 

effusion as lymph fluid, however, the previously suspected 

pathomechanism was dismissed. Presumably, there was 

preexisting generalized lymphangiopathy,13 which became 

symptomatic not earlier than after lymph fluid overproduction 

during the infection. According to this scenario, lymph fluid 

overproduction in association with lymphangiopathy results 

in sequestration of the lymph fluid into the pleural cavity, 

the pericardium, and the legs. A preexisting stenosis of 

the thoracic duct at the site of the subclavian vein stenosis 

could have increased the pressure within the thoracic duct 

with consecutive sequestration of lymph fluid into the 

cavities. According to another speculation, chylothorax 

could be explained by a leaky or ruptured thoracic duct.2 

It is also conceivable that development of the chylothorax 

simply reflects the progression of the NF-1. There was no 

indication for malignancy, idiopathic lymphangiectasia 

with lymph node hypoplasia, or thoracic duct obstruction. 

Filariasis was unlikely, given the absence of eosinophilia, 

stool samples negative for worm eggs, and the beneficial 

outcome after talcum application. Most likely, however, 

the erysipelas triggered the development of pleural and 

pericardial effusion since the subject had never previously 

had such a problem. Leg edema in the described patient could 

be also due to compression of paravertebral lymph vessels 

by the paravertebral fibromas. However, all explanations of 

the leg edema remain speculative. Legius-syndrome (CALM 

with/without freckling but absence of neurofibromas, optic 

pathway gliomas, iris Lisch nodules, or bone abnormalities)14 

was excluded upon the clinical presentation (presence of 

neurofibromas, presence of bone abnormalities). There 

was also no indication for a heart defect, or cognitive 

impairment, which are frequent phenotypic features of RAS-

MAPK (RAS-mitogen-activated protein kinase) disorders.14 

Contrary to NF-1, there is no increased risk for malignancy 

in Legius syndrome. Other features Legius syndrome 

shares with NF-1, such as macrocephaly, lipomas, learning 

difficulties, Noonan syndrome-like facial features, attention 

deficit hyperactivity disorder (ADHD), or pectus excavatum 

were also absent in our patient.15 NF-2 was excluded upon 

absence of bilateral vestibular schwannomas, spinal cord 

schwannomas, meningiomas, or ependymomas, and absence 

of juvenile cataracts.16 Possibly, the vascular abnormalities of 

our patient were not causally related to NF-1 and represent 

a mere coincidental finding.

This case suggests that NF-1 may affect, in addition to 

the arteries and the veins, also the lymph vessels resulting 

in impaired lymph fluid flow and sequestration of lymph 

fluid into the pleural sinus, possibly the pericardium, and 

the legs, triggered by an infection. Reduction of lymph 
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fluid production by diet or palliative injection of talcum 

into the pleural cavity may have a beneficial effect on the 

chylothorax.
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