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Summary 

A patient howing an unusua l association of various 
abnormalitie of the lymphatic vascu lar system is re­
por(ed. The e abnormalities became first evident in 
early childhood and consisted of lymphoedema of the 
left leg, lymphangiectasis in various organs and occlu­
sion of the thoracic duct at its entrance into the ven­
ou angle. Chylous effusion and subcutaneous ehylo­
edema appeared in adolescence. Diagnostic biopsie 
of spleen, liver and bone-marrow revealed the pre ence 
of multiple foamceUs, uggesting the diagnoses of lipid 
torage disease. The patient died from severe honey­

comb-lungs at the age of 20 . This case cannot be attri· 
butcd to one of the wellknown disease cntitic of the 
lymphatic ystern. TI1e " pseudo"-storage disease i re­
garded a~ secondary to the backflow of chylus into 
the tissues. 

Dysplasias of the lymphatic system may result 
in various clinical syndromes, depending on 
the nature , site and extension of the primary 
lesions. Out of these, rather well defined 
groups are a) local or generalized lymphangio­
mas , b) lymphangio-myomatosis occurring on­
ly in females, c) congenital pulmonary lymph­
angiectasis and d) congenital lymphoedemas 
of the lower limbs. In many of these patients, 
the disease becomes manifest during childhood 
or adolescence. In addition , cases of lymphatic 
dysplasia are observed with nontraumatic chy­
lothorax as the main clinical feature, which 
cannot be definitely attributed to any of the 
disorders already mentioned (2, 5, I 0). 

Case report 

The patient C.L. is the first son of healthy , 
unrelated parents. No hereditary disorders or 
malformations are known in the family , one 
younger sister is absolutely normal. He was 
born by normal vaginal delivery. 

The physical development was normal up to 
the age of 2 1/2 years when oedematous swel­
ling of the penis and scrotum and enlargement 
of the liver wer noticed. At the age of 4 , dur­
ing a severe febrile episode, the spleen was al­
so found to be enlarged. On the basis of these 
findings and that of "atypical lymphoid cells" 
in the bone marrow aspirate, the diagnosis of 
acute leukemia was made. The child was treat· 
ed with small doses of 6-Mercaptopurine and 
Prednisone for 2 years . 

At the age of 6 years, the left leg became pro­
gressively oedematous. Oozing of opaque, yel ­
lowish secretion was observed from the oede­
matous regions, especially from between the 
first and second left tow and the scrotum. Sur­
gical disocclusion of the left iliac vein did not 
improve the oedema. Physical development and 
weight gain were retarded. At the age of 10 
years , there was roentgenological evidence of 
interstitial fibrosis of the lungs predominantly 
in the lower and middle lobes; similar changes 
could be detected retrospectively on the chest 

This report describes a patient with occlusion X-rays taken at the age of 3 years. The diagno· 
of large lymphatic vessels at two different sis of acute leukemia was discarded at this 
si tes, generalised lymphangiectasis, chylous ef- stage; moderate pancytopenia was regarded as 
fusions, severe fibrotic lung disease and the a consequence of hypersplenism. The liver and 
presence of many lipid storage cells in diffe- spleen were still palpable 8 em and 5 em below 
rent organs of the body including the bone the costal margin respectively. Liver biopsy 
marrow. The latter changes are regarded as showed moderate lipomatosis of the hepatocy-
secondary to the malformation of the lympha- tes and distinct "histiocytic" infiltration with 
tic vascular system . the presence of foam cells. 
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Dysplasia of the Lymphatics with Lymphoedema 229 

An abdominal lymph node specimen, though 
not well preserved, showed also some histio­
cytosis. Differential diagnosis included reticu­
losis, histiocytosis-X, lipid-storage disease, Ban­
ti-syndrome, Budd-Chiari-syndrome or throm­
bosis of the portal vein. However, none of 
these diagnoses could be established, even 
though the patient was repeatedly examined 
by different specialists in many clinical insti­
tutions. Bone marrow aspiration one year 
later showed an increase of the "lymphoid 
histiocytic" cells and foam cells, supporting 
the diagnosis of lipid storage disease. How­
ever, another lymph node biopsy from the 
right groin revealed only nonspecific inflam­
matory changes. 

During adolescence, physical development 
was retarded, but mental and intellectual de­
velopment were completely normal. No neu­
rological abnormalities were present. The boy 
went to high school with the permanent dis­
abilities of low body weight, decreased mus­
cular strength, recurrent infections, increasing 
swelling of the leg and persistent secretion 
from the lower limb and scrotum. At the age 
of 16 years, he was examined for the first 
time in the Department of Pediatrics, Univer­
sity of Tiibingen. The main clinical features 
at this time were retardation of growth and 
sexual development; anomalies of pigmenta­
tion consisting of irregular brownish and 
white, vitiligo-Like areas; massive Lymphoede­
ma of penis, scrotum and left leg with lym­
phatic secretions and papillomatous changes 
between the left first and second toe and the 
scrotum; and hepatosplenomegaly. Laboratory 
parameters were normal except for moderate 
pancytopenia. Chest X-rays showed once again 
prominent interstitial fibrosis. Bone marrow 
biopsies from the anterior superior iliac crest* 
showed severe hyperplasia of large foam cells; 
containing birefringent needles (Fig. 8 ). Ra­
dioactive colloidal gold, injected subcutane­
ously at the insteps, was not transported 
through the lymphatics to the groins. Lymph­
angiography of the left leg using aqueous con­
trast dye showed dilatation and varicosity of 
the lymphatic vessels and retrograde filling of 
the smaller lymphatic vessels (Fig. 1 ). No fil­
ling could be achieved above the knee. 

[n the following years, the patient noticed re­
current subcutaneous swellings mainly confin­
ed to the trunk, which were slightly reddish , 
warm and painful , sometimes up to 10 em in 
dian1eter, and which disappeared after a few 
days. Transient enlargement of axillary lymph 
nodes was also observed. These subcutaneous 
and lymph node swellings were accompanied 
by temperatures up to 40 °C. At the age of 
19 years, for the first time a left sided chylo­
thorax developed, which required repeated 
pleural drainages. A special diet rich in proteins 
and medium chain triglycerides did not prevent 
recurrence of lhe chylothorax. 

At the age of 20 years, the patient was first 
seen at the Department of Surgery and Medi ­
cine, University of Ulm for surgical repair of 
the assumed lesion of the thoracic duct. The 
provisional diagnosis was: 'Lymphatic vascu­
lar malformation along with a storage disease 
of indefinite classification. Clinical and labora­
tory findings (Tab. I) were essentially unalter­
ed , except for fibrotic changes of the left pleu­
ral cavity and a severe restrictive pattern of 
pulmonary function defect. Laparatomy with. 
splenectomy and direct visualization of the 
thoracic duct was planned, but could not be 
carried out because of the severe impairment 
of ventilation . Instead , a decortication of the 
left lung was performed, which failed to re­
sult in persisting improvement of pulmonary 
function. One year later, chylothorax appeared 
also on the right side (U1e chylous origin of 
the effusion was proved by the presence of 
many chylomicrons and high content of tri­
glycerides ( l ,7 g/1 00 ml in the fluid). The pa­
tient thereafter had recurrent episodes of sep­
ticemia and died from progressive pulmonary 
fai lure at the age of 22 . 

Autopsy 
Autopsy was performed immediately after death. 
The left Leg was heavily swollen. Ulcerations 
of the skin were noted on the toes of the left 
side. A milky fluid was seen oozing out from 
atrophic subcutaneous and muscular tissues. 
predominantly on the left ide of lateral wall 
of the chest and abdomen. Milky chylous fluid 
was also obtained from pericardium (400 ml) 
and peritoneum (600 ml). Both pleural cavities 
were obliterated by fibrotic tissue with spongy 

*Courtesy of Prof. Burkhardt ,lnstitut of 1-laematology. Miinchen 
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Fig. l Lymphangiogram of the left leg. Aequeous dye. 

Table 1 Main laboratory data of patient C.L. at the age of 20. Pathological values in italics 

Patients values 1974 Range of control values 

Haem a tok.ri t % 34 41 42 - 52 
Leukocytes ILI-I 4400 8500 4000 10000 

Lymphocytes ILI-I 600 1200 500 - 1500 
Monocytes iJI-1 150 - 300 100 - 400 
Platelets ILI-I 170 000 - 230 000 150 000 - 450 000 

Serum protein g/L 69 - 86 61 - 82 
Serumalbumin g/L 27 - 50 35 - 55 
Serum-y-globulin g/L 10 - 18 5 - 17 

alkal . Pho phata e U/L 90 - 130 60 - 200 

Urin acid ILMoi /L 170 - 620 0 422 
Kreatinin ILMol/L 60 - 135 0 - 142 
010lesterin MMoi/L 2,4 - 4,6 0 - 6,7 
T rigl y ceri des MMoi/L 1 '1 4,5 0 - 1,6 
Cltylomik.rones 
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Fig. 2a Widened monotruncular thoracic duct (arrows) with thickened walls. Its upper arch-shaped portion 
approached the venous angle (v). 
b) Photomicrograph of the demarcated area ( quare) showing occlusion of the entrance of the thoracic duct 
(arrows) to the vein (v) by a pleated membrane (m). 
(H.E. X 40) 

areas filled with chylous fluid (approx. 300 ml). 
The lungs were collapsed and severely compressed 
by the pleural fibrosis , the left upper lobe being 
most severely affected. There was generalized in­
duration of the lungs, again predominantly in 
the left upper lobe. Large lymphatic vessels fill­
ed with chylous fluid were prominently seen in 
the serosa of the small intestine and mesentery. 
Axillary and paraaortic, parailiac, mesenteric 
and bilateral inguinallymphnodes were enlarged. 
Proximal Jymphnodes, mainly on the left side, 
were spongy and filled with chylous fluid. 

TI1e liver (1780 g) and spleen (450 g) were enlarg­
ed. The thoracic duct was dilated and could be 
followed from the cisterna chyli up to the left 
jugular vein. Its entrance to the vein was comple­
tely occluded by a thin membrane (Fig. 2). No 
accessory inlet of the final part of the thoracic 
duct into the venous angle could be detected. 

Most impressive microscopic changes were 
seen in the enlarged lymphatics of the skin 
of the lateral walls of chest and abdomen and 
scrotum, in the fibrotic areas of the pleura on 
both sides, in the hilus of liver and in the re­
gions of interstitial lung fibrosis, especially in 
that surrounding the large blood vessels of 
the lung interstitium (Fig. 3). 

Axillary lymphnodes exhibited similar ectasia 
of sinusoids, leading to their spongy consisten­
cy. In contrast, distal Jymphnodes were more 
fibrotic, intermingled with proliferating muscle 
tissue in reticular or nodular arrangement, 
which surrounded spaces with endothelial-like 
covers. Occasionally , smooth muscular prolife­
ration was restricted to vasa afferentia near 
their entrance into the subcapsular sinus. 

lnterstitial fibrosis was seen in both the lungs, 
most prominent in the left upper lobe. Large 
lymphatic spaces without muscular prolifera­
tions were present in the lung interstitium. 
Many macrophages were detectable in the lung, 
both in the alveoli and in the interstitial space, 
suggesting "fatty chylous" pneumonia (Fig.5). 

Of particular interest is the presence and dis­
tribution of lipid storing macrophages in the 
bone marrow, spleen and lymphnodes. These 
cells ranged from 1 0- l 00 J1.f11 in diameter and 
exhibited a foamy appearance with small drop­
lets of lipid in the cytoplasm (Figs. 6 and 7). 
They stained positively with Sudan-red and 
faintly with PAS. 

Review of the bone marrow material obtained 
pre-mortem revealed identical cells in smears 
and sections (Fig. 8). The presence of storage 
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Table 2 Distribution of characteristic histological 
abnormalities in bone marrow and lymph nodes of 
patient C.L. 

Lymph- Myomatosis roam 
angie- and/or cells 
ectasy fibrosis 

Bone marrow 
Thoracic vertebra +++ 
Sternum ++ 
Humerus right + 
Humerus left + 
Femur right + 
Femur left + 
Skull + 
Iliac crest left + 

Lymph nodes 
Beneath thoracic 
duel orifice + +++ (+) 

Paraaortal left ++ ++ ++ 
Paraaortal right + +++ + 
Mesen terium ++ +++ ++ 
Axillary left +++ + +++ 
Axillary right +++ + +++ 
Inguinal left + +++ ++ 
Inguinal right ++ +++ ++ 
Omental ++ ++ ++ 

cells in lymphatic organs and in multiple bone 
marrow specimens obtained at autopsy is 
shown in Tab . 2. In the bone marrow increas­
ed cellularity with prominent erythropoietic 
hyperplasia was seen mainly in those areas 
filled with storage cells. There was no evid­
ence of neoplasia of the lympho-reticular tis­
sue . 

Discussion 

The patient described in this paper showed an 
unusual association of pathological changes 
within the lymphatic vascular system , consist­
ing of lymphoedema of the left leg, generaliz­
ed lymphangiectasis, occlusion of the entrance 
of the thoracic duct to the internal jugular 
vein , and of pleural , pericardia! and peritoneal 
chylous effusions. The disorder became evident 
at the age of two and progressed throughout 
infancy and adolescence. Death at the age of 
22 resulted from progressive pulmonary insuf­
ficiency , resulting from severe pleural fibrosis 
and severe fibrotic changes in the parenchyma 
of the lungs. In addition , a great number of 

lipid storing cells were present in the spleen, 
lymph nodes and bone marrow, suggesting the 
additional diagnosis of one of the lipid storage 
diseases. 

This syndrome cannot be attributed to anyone 
of U1e well-known disorders of the lymphatic 
system. No sinlilar case report could be found 
in the literature . The differential diagnosis in­
cluded the following disorders: 

1. Congenital lymphoedema of the lower ex­
tremity , as extensively studied and reviewed 
by Kinmonth (8). The findings in our case 
are consistent with the more frequent hypo­
plastic type, as in so-called Milroys or Meiges' 
disease . This was shown by the absence of 
chylous reflux into the affected linlb and the 
results of a lymphangiography. The disorder 
may affect more than one limb , but is not 
connected with abnormalities of the central 
lymphatic vessels and chylous effusions. 

2. Generalised or pulmonary lymphangiomyo­
matosis is a well defined disorder affecting 
mainly the lungs and the lymph nodes in 
which chylous effusions , particularly chylo­
thorax often occur. The microscopic picture , 
especially of the lymph nodes, is sinlilar to 
the changes observed in some lymph node 
groups in the present case. However, all 75 
patients reviewed by Corrin et al. (3) were 
females, and lymphoedema of the limbs has 
never been observed in this condition. 

3. Generalised lymphangiomatosis with chy­
loU10rax is a rare , usually lethal form of con­
genital malformation of the lymphatic sys­
tem (I). The characteristic lymphangiomas 
in the bone, appearing as multiple osteolytic 
lesions in X-rays , often lead to pathological 
fractures. No such lesions were present in our 
case. Lymphoedema of the limbs is not ob­
served in skeletal lymphangiomatosis. 

4. Secondary lymphatic occlusion resulting 
from hereditary Upid storage disease was 
thought of, even though such a complication 
has not been reported before. The autopsy 
findings did not show mechanical obstruction 
of lymphatic channels by enlarged lymph 
nodes . The possible coex.istence of two inde­
pendent diseases - malformation of the 
lymphatic system and hereditary lipid storage 
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Fig. 3 Histological appeaiance of scrotal skin (a), pleura tissue (b), liver hilus (c) and lung interstitium (d). 
Many lymphatics aLe angioma-Like airanged and some show myomatous thickened walls. Lung interstitium 
was fibrotic mainly in the left upper lobe, most of medium- ized interstitial blood vessels being surrounded 
by laige dilated lymphatics. (H.E. x 40) 

disease - has to be considered. However, the 
clinical and morphological picture - irrespec­
tive of the lymphatic changes - does not cor­
respond to that of hereditary thesaurismoses. 
The glangliositoses are ruled out because of 
absence of neurological and mental defects. 
The non-neuronopathk form of Gaucher's 
disease shows morphologically as well as cy­
tochemically characteristic foam cells and ele­
vation of alkalin phosphatase, both features 
being absent in our case. Chronic non-neuro­
nopathic (Typ B) Niemann-Pick-disease can-

not be completely excluded, because lipid 
analysis of the organs has not been performed. 
Lack of vacuoles in the mononuclear cells of 
the peripheral blood and lack of significant 
changes in the liver render this rare form of 
Sphingomyelin lipoidosis unlikely (4). 

5. Various syndroms of lymphatic vascular 
abnormalities, including lymphoedema, gene­
ralized lymphangiecta is, lymphomatosis and 
chylous effusions have been described mostly 
as single case reports , without forming any 
(Continued page 237) 
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Fig. 4 Inguinal (a, b, c) and axillary (d) lymph nodes. Bundles of smooth muscles in reticular or nodular 
arrangement are intermingled with endothel-lined anastomosing vascular clefts (b). Similar angiomyomatou · 
proliferations were present in U1e afferent lymphatic (c). In contrast, axillary lmyph nodes exhibited ex­
tremely dilated sinus (d). (H.E.; a and d x 40, band c x 90) 
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Fig. 5 Lung, left upper lobe (a), right upper and lower lobe (b, c, d). 
Alveolar walls and interstitial ti ssue mainly in the left upper lobe are broadened by fibrotic tissue. The alveoli 
in all lung areas are filled with numerous foamy macrophages. (H.E.; ax 40, b x 230, c and d x 90) 
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Fig. 6 Spleen (a, b), spinal (c) and sternal (d) bone marrow. Numerou foamy macrophages are present. 
(a, b, d Methylacrylate, Galliamin-Biuc-Gicmsa~ c Paraffin, H.E.: a and c x 230, b x 580, d x 360). 
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Fig. 7 Leftsided axillary lymph node. 
Numerous macrophages with foamy 
cytoplasm are present in the marginal 
sinus and in the network of extremely 
dil ated medullar sinus. 
(Methylacrylate, Galliamin-Blue-Giemsa ; 
a X 230, b X 580, C X 1450) 

clear-cut nosological entity. Chylous ascites , 
chylothorax and lymphoedema were reported 
by McKendry et al. (I 0). In the latter case , 
multiple lymphangiectasis was observed at 
autopsy , corresponding to the findings in our 
patient. The same was seen in an adult female 
patient reported by Freundlich (5) , who died 
from pulmonary insufficiency at the age of 
30, and of one of the two children extensive­
ly studied by Chang et al. (2). In Chang's se­
cond case , the occlusion of the thoracic duct 
orifice was probably brought about by secon­
dary thrombotic changes involving the adja­
cent veins . In none of these cases, the pre­
sence of lipid foam ceLls was reported . Such 
cases of generalised lymphangiectasis have 

been separated from lymphangiomas by Chang 
et al. (2) and are regarded as delayed ectasia 
of abnormally developed lymphatic vessels . 

In summary, the syndrome described cannot 
be attributed to any known disorder of the 
lymphatic system. The most probable explana­
tion is a multiple malformation of the lympha­
tic system, with at least two well defined sites 
of abnormalities , the lymphatic channels of 
the left lower limb and the occlusion of the 
thoracic duct to its entrance into the left ve­
nous angle . The fact that non-chylous lympha­
tic fluid was being excreted from the skin of 
the lower part of the body, i.e. below the le­
vel of the cysterna chyli , and that chylous 
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Fig. 8 Marrow specimens 
from U1e iliac crest. In as­
pirated material from 1960 
(a) some storage cells with 
foamy cytoplasm (b) were 
seen. In the biopsy from 
1971 (c) one sees similar 
storage cells (d). The 
amount of histiocytic stor­
age cells in bone marrow 
increased up to 1974 (e). 
Phagocytes (0 were morpho­
logically similar to those ob­
served previously (a). 
(a, c, e x 5 80; b, d, f x 
1450; a, b, e, f, Giemsa; 
c, d, Methylacrylate, Gal­
liamin-Blue-Giemsa) 
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lymph fluid was escaping into the serous ca­
vities and into the soft tissues of the upper 
part of the body, corroborates such an as­
sumption. The recurrent, inflammatory, pain­
ful oedematous swellings of the subcutaneous 
tissue of the trunk can be attributed to ecta­
tic lymphatics or lympho-venous anastomosis 
in the drainage area of the cysterna chyli and 
thoracic duct. The main evidence for such 
"chyloedema" was the leaking of milky fluid 
from the subcutaneous tissue of the chest 
wall at autopsy . The fibrotic changes in the 
lung were less prominent in the lower lobe of 
the left and the right lung, both areas drained 
by the right lymphatic trunk and not by the 
thoracic duct. 

The question whether the occlusion of the 
thoracic duct at its termination is by itself 
responsible for the ubiquitous lymphangiecta­
sis and the chylous reflux in the drainage area 
of the thoracic duct remains open. In proxi­
mal thoracic duct occlusion occurring in chil­
dren or adults secondary to trauma, mediasti­
nitis, tumor or venous thrombosis , chylotho­
rax but no chyloedema has been observed 
(7 , 12, 13 , 14, 16). Experimental ligation of 
the thoracic duct in animals does not lead to 
chyloedema and leads to chylothorax in only 
a minority of the animals (9). fn patients with 
traumatic or neoplastic chylothorax, ligation 
of the thoracic duct at the diaphragmatic le­
vel is well tolerated (6). This is explained by 
the presence of lympho-venous anastomoses 
at various segments of the thoracic duct. On 
the other hand , multiple lymphangiectasis si­
milar to our observation were described by 
McKendry et al. ( 1 0) and by Chang et al . (2) 
in patients with patent thoracic duct. There­
fore , the combination of lymphangiectasis as 
primary malformation of the smaller lympha­
tic vessels with loss of valve function and of 
additional occlusion of the duct orifice with 
increased intraductal pressure and chylous 
backflow is the most likely explanation . It is 
possible that some patency of the thoracic 
duct or of one of its proximal branches -
double or triple branch ducts occurring in 
about 30 % (1 2, 15) - existed up to the time 
when the first chylothorax occurred . It is to 
be presumed that this opening was secondarily 

occluded , leading to recurrent chylous refluxes 
and rapid deterioration in late adolescence. 

The presence of numerous foam cells in the 
area drained by the thoracic duct including 
subcutaneous tissues, lymph nodes, spleen, 
pancreas and lungs, could be secondary to 
the backflow of chyle into these tissues. The 
lipids were apparently not reabsorbed into 
the blood stream , because plasma lipids in 
this case were essentially normal (lipophago­
cytosis resulting from hyperlipidemia occurs 
at excessively increased plasma triglyceride or 
cholesterin levels only) . The access of bone 
marrow macrophages to chyle is difficult to 
explain , because lymphatics are normally not 
detectable within the marrow (Calvo , pers. 
comm.) and have not been seen in the bone 
marrow biopsies of our patient. However, this 
may be different in lymphatic malformations, 
e.g. Morphis et al . ( 11) noticed lymphatic 
spaces in the bone marrow of a child with ge­
neralised lymphangioma involving the bones. 

Foam cells in lung tissue were reported in 
lymphangiomyomatosis with chylothorax by 
Pamuckloglu (13) and explained as " chylosta­
sis". It is somewhat surprising that similar lipo­
phagocytosis has not been reported in any of 
the other cases of multiple lymphatic malfor­
mations . However, in many of these no detail­
ed description of lymph node and bone mar­
row biopsy is given . 

In summary, we believe that the lymphatic 
dysplasia in the present case is not the result 
of noxious external factors. This is a congeni­
tal disorder which became clinically apparent 
in early childhood and adolescence. Delayed 
appearance of lymphoedema of the limbs -
a disease commonly accepted as a congenital 
malformation - has been reported (8). 

The therapeutic measures planned were frus­
trated by the poor and progressively deterio­
rating pulmonary functions . This did not per­
mit major abdominal surgery when the pa­
tient was seen for the first time by the vascu­
lar surgeon. Decortication of the left lung 
failed to improve pulmonary insufficiency. 
With early diagnosis and surgical treatment 
with reopening of the thoracic duct , chylous 
effusions and chyloedema migl1t have been 
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cured or alleviated. A therapeutic alternative 
could be the ligation of the duct at the le­
vel of the diaphragm in an attempt to prevent 
recurrent chylothorax and pulmonary hylos­
ta is. Thi naturally calls for energetic attempt 
to diagnose possible malformations of the cen­
tral lymphatic duct by operative lymphangio­
graphy if a lymphatic vascular dy pia ia i su -
pected . 
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