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Abstract 

Lymphography was performed in 67 consecutive cases of bone tumors. The diagnosis 
of the type of bone tumor was confirmed by biopsy in a ll cases. Biopsy of the lymph
nodes was performed 14 times. Metastases in lymphnodes were found in 24 cases 
( 43,60/o). Lymphatic metastases occurred mostly in osteogenic sarcoma, reticulum cell 
sarcoma and metastases of carcinoma into bones. There was a significantly shorter 
survival of patients with lymphnode metastases. It is argued. that in malignant bone 
tumors treatment of the regional lymphnodes should be considered at the same time as 
the tumor itself. 

Introduction 

I t has only been in the last 6 years, that papers on lymphogenous metastases of bone 
tumors began to appear. These papers were published mostly by pathologists. some by 
general and orthopaedic surgeons. Me Kenna et a!. (11 ) found on autopsies of 500 bone 
tumors in 320Jo of cases metastases in the lymphnodes. Aegerter, Ki1·hjJatrick (2), Abbes 
( I) and recently Baumann (3) stress the significance of lymphogenic metastases of bone 
tumors, which in their opinion is equally important as bloodborne metastases. Till now 
there was no systematic lymphographic proof of lymphogenous metastases from bone 
tumors. 

The aim of the present article is to examine malignant bone tumors by lymphography 
and to study the va lue of this procedure in the diagnosis and prognosis of the disease. 

Material and Methods 

Lymphography was performed in 67 consecutive cases of bone tumors suspected of 
mal ignancy. In all cases the diagnosis was confirmed by biopsy taken from the tumor 
and examined by 3 pathologists. All cases were followed up by regular control exam
inations. In 14 cases the lymphnodes were excised and examined. 

All lymphographies were performed by 1\.inmonth's technique of direct lymphography. 
1n 15 cases we used the s.c. 2 stage lymphography introduced by Maleh and Bel(m {16): 
in the first stage fi lling with a water soluble contrast medium, in the second stage an 
oily contrast medium (sec case No. I, Fig. 2, 3). ' •Ve used an average of 15 ml of Uro
graphin or Uromiro and 7-10 ml of Lipiodol in the lower extremity and 5-i ml in the 
upper extremity. 1n 30 cases an arteriography was also done; in I 0 cases radioactive 
lymphography was performed prior to contrast lymphography. 
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Results 

Histological exami nation of the 6i cases of bone tumors, 55 cases proved to be malig

nant. W e found lymphnode metastases in 2-! cases out of the 55 m a lignant tumors (·13,60/o 
- see T a ble 1). Lymphat ic metastases we re most fr equently in osteogenic sa rcoma, reti

culum cell sarcoma and meta static tumors. T he survival of the patients w ith the more 
benign fibro- and chondrosarcomas was 

longer. In the T able 1 diagra m we can also 
T able I sec that survival was s ignifi cantly longer in 

Lymphography 

positive negative 

Osteogenic sarcoma 7 

fib rosarcoma 5 10 
Chondrosarcoma 3 6 
Reticulum cell sarcoma 3 
Ewings Sa rcoma 4 

G iant-ccll tumours 3 

Metastat ic tumours 5 3 

Others, benign tumours 9 
Survival (months) 6,3 17 

illustrative Case RefJorts 

patients wi thout l ymphnodes metastases. 

Our best correlati on w as when arterio

g raphy a nd lymphog raphy were combined. 

W ith positiv e ar teriog raph y a nd nega tive 

lymphograph y the p rogn osis was r elatively 

good , but wi th p ositive arteriogra phy and 
positive lymphograph y it was poor (see case 

o. •1, Fig. ll , 12 and 13). 

Despi te the limitat ion of isotop ly mpho
graph y the combinat ion o f cont rast and 

isotope lym p hograp hy proved to be useful. 

T he resul ts will b e di scussed in deta il in 

a nother publica tion. 

Case 1: A 16-year -old boy with a fibrosarcoma of the tibia (Fig. 1). In tl1 e first phase of 
lymphography (Fig. 2) (with a water-soluble contrast medi um-Urograph in) and also in the second 
phase (wi th an oily contrast med ium-Lipiodol UF- Fig. 3) we discovered a central defect in the 
lower inguinal lymph-node. Biopsy showed that th is defect of the lymph node was a metastasis 
of the fibrosa rcoma (Fig. 4). T he patient died six months later with pulmonary metastases. 

Case 2: A 56-year-old man, with the diagnosis of chondroosteosa rcoma of the scapula. Patient's 
symptoms dated back three years. Lymphogram demonstrates the metastatic axi llary lymphnodes 
(Fig. 5). After scapulcctomy a recurrence required disarticulation of the upper extremi ty per
formed. On biopsy a H istologic examina tion of axill :~ry nodes showed met<lstasis of osteo
chondrosa rcoma (Fig. 6) (with osteo id fo rmation). 

CaseS: A 22-year-old woman, who was treated by her local physician for two years for rheu
matism, was referred to us because of intractable pain and cachexia. T he lymphogram shows 
a large metastasis in an iliac node (Fig. 7). We also see the destruction of the hip j oint. On biopsy 
: /s of the lymph node were fi lled with the metastasis of reticu lum cell sarcoma (Fig. 8). Thtre 
was another metastasis in a lumbar lymph node. The patient died at home four months later. 

Case 4: A 61-year-old patient was sent to our clep:~nmcnt with the di:~gnosis of osteoarthritis 
of the hip joint. Radiographs show destruction of the hip and a sharp ly outl ined metastasis in a 
nearby iliacal lymph node (Fig. 9. biopsy Fig. 10). Shortly a fterwards we found that the primary 
tumor was in the kidney. 
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F ig. 2 Fig. 3 

Fig. 1 Roentgenograph of Case I. showing a fibrosarcomn of the upper end of the tibia in a 
sixteen year old boy. 

Fig.~ Lymphogram of Case I. using a water soluble contrast medium. Note the central defect in 
the lower inguinal lymph node (arrow). 

Fig. 3 Lymphogram of Case I, using an oily contrast medium. Note the central defect in the 
lower inguinal lymph node (arrow). 

Case 5: A l6-ycar-old girl, with a diagnosis of recurrent, Ewing's sarcoma of the femur, and a 
pathologic fracture. The arteriogram shows (Fig. 11) a highly vascular tumor with a local meta
Siasis into the muscles of the thigh. T he lymphogram (Fig. 12) demonstrates a la rge metastas is 
in the outer iliacal lymph node. Follow up films taken after amputation show progression in the 
size of the metastasis in the lymph node (Fig. 13). The patient died two months later with gcne
r;J.lizcd metastases. 

Discussion 

Most well-known monographs on bone tumors (6, i, 8, 9. 12} acknowledge primarily 
only the bloodborne metastases. In the second edition of his monograph about bone 
tumors Coley (6) referres to bloodborne and lymphatic metastases of bone tumors as 
tqually important; he doesn't though mention lymphography as an aid in diagnosis. 
Bud:ilovidt el a l. (5} revealed tumorous giant cells in the regional lymph nodes 
in cases of recidivant giant cell tumors. Aegerter and Kirkpatrick (2} in their 
outstanding book "Orthopaedic diseases~ in the chapter about osteogenic sarcomas 
refer to lymphatic metastases as more important than bloodborne. They stress 
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Fig . .J Fig.5 

Fig . .J Biopsy of the lymph node (sec. fig. 2-.3}. Central defect caused by metastasis of fibro
sarcoma in the center of the lymph node. 

Fig. 5 Metastatic involvement of axillary lymph nodes from Case 2. 

the danger of lymphatic metastases mostly during operat ions, when in the surroundings 
of the tumor, mu ltiple lymphatic channels are opened. Abbes eL al. (1) restress this point. 
We started to perform lymphographies in bone tumors in 1961. Our findings, as pre
sented in Table J, a re in contrast with the statements o[ most above named monographs 
about bone tumors. Our work is in full agreement with the publicat ion of i\llc Kenna eta!. 
(11 ), who criticises Lhe absence of radica l lymphnode resection or irradiation after 
operations of bone tumors. They found at autopsies of 500 patients with bone tumors 
that 32°/o! of the patients had lymphnode metastases. Osteogenic sarcoma was the tumor 
which most f requenlly had metastases. This finding is similar to our lymphographic 
observations. vVe did not have any false negative lymphograms. Early in this series 
we had 2 cases of unsatisfactory filling of lymphnodes with contrast material. resulting 
in 2 false positive interpretations (both in the lower inguinal lymphnodes, where there 
are so many unspecific inRammatory and degeneratiYe changes! ). Our data suggest that 
the survival of pat ients with osteogenic sarcomas with lymphatic metastases was accord· 
ing to Student's T-test significantly shorter, than the survival of patients with choodro· 
sarcomas. The degree of invasion with increased potentia l of breakthrough in to lym
phatic vessels and the expansion of the tumor were not decisive factors in regional 
lymphnodc metasta!\eS as Baumann already pointed out in 1969 (3). 
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Fig. 6 Fig. 7 

Fig. G Biopsy of Case 2 - metastasis of osteochondrosarcoma with osteoid formation m the 
lymph node. 

Fig. 7 Lymphogram of Case 3. Large metastasis in an external iliac lymph node (arrow). 

Fig.8 

Fig. 8 Biopsy of Case 3 - metastasis or reticu lum cell sarcoma 
in the lymph node. 

Fig. 9 Lymphogram of case 4 - note the destroyed left hip 
jo;nt and a sharply outlined metastasis in a nearby iliac 
lymph node (arrow). 

9 Lympholog-y 3/ i 1 

Fig. !J 
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Fig. 10 Biopsy of Case -1 - meta
stasis of carcinoma in to the 
lymph nod e. 

Fig. 12 

Fig. I I Arteriogram of Case ~ - showing the high ly contr::~st filled ma ligna nt tumour of the lower 
end of the femur proved pathologically to be Ewing·s sarcoma . 

Fig. 12 Metastasis in the left external iliac lymph node as rc,·caled by lymphography of Case 5. 

Conclusion 

I n con trast to othe r in ves tigato rs, which a cknow ledge metastases of bone tumors to 
be mostly haemalogcnous. we found reg iona l lymph node metastases in 2-l cases of 
G7 pat ients with bone tumors ( -!3,60/o ou l of the 55 malignant tumors}. L ymphogenous 
metastases were p resent mostly in os teogen ic sarcoma, reticu lum cell sarcoma a nd meta-
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stases of carcinoma in to bones. The survival of 
patients with lymph node metastases was signi
f icant! y shorter. We had best results with the 
combination of arteriography and lymphograp hy 
and combining contrast and isotope lymphography. 
When treatment is contemplated, one should 
expect regional lymphoodc involvement. and 
consequently surgery or Irradiation should be 
planned in such a way to include these regions. 

Fig. 13 Further enlargement of the metastasis tn the 
lymph node of Case 5. 
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