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Bone metastases in children presenting with renal
tumours
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SUMMARY A survey of bone metastases in 132 children presenting with renal tumours has been car-
ried out using material from the Manchester (England) Children's Tumour Registry during the period
1954 to 1976. Seven such cases were found. Only one of the 117 Wilms' tumours developed bone
metastases. The remainder included carcinoma (1/4), 'bone metastasising renal tumour of childhood'
(2/3), atypical tumours (2/2), and lymphosarcoma (1/1). Bone metastases from true nephroblastoma
seem to be an exceptional finding.

Bone metastases are uncommon in children present-
ing with renal tumours. An analysis of such cases,
verified histologically, in the Manchester Children's
Tumour Registry (CTR) during the period 1954 to
1976 inclusive is shown in the accompanying table.

Table Total number of children presenting with renal
tumours in the Manchester Children's Tumour Registry
(1954-76) and number of cases with bone metastases

Pathological diagnosis Total no. of Cases with bone
cases metastases

Wilms' tumour 117 1
Hypernephroma 4 1
Mesoblastic nephroma 3 0
'Bone metastasising renal tumour of
childhood' 3 2
Atypical tumours 2 2
Lymphosarcoma 1 1
Unclassifiable (lack ofadequate
material) 2 0
Total 132 7

Clinical and pathological features

CASE 1
DCMR (CIR 40/55) May 1955. A boy aged 4 years
and 10 months presented with haematuria. No
abdominal mass was palpable. Intravenous and
retrograde pyelography showed enlargement of the
left kidney, hydronephrosis, and a filling defect in
the pelvis and upper calyx. At laparotomy there was
a tumour of the upper pole of the left kidney with a
papillary growth ulcerating into the upper calyx and
pelvis. Nephrectomy was carried out, and radio-
therapy was given. Five months later there was
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evidence of metastases in both lung fields. These
responded to x-ray therapy but a shadow persisted
in the left lung, and one year later segmental
resection of the left lower lobe was performed. There
was a 2 cm diameter metastasis at the apex of this
lobe, and a smaller subpleural nodule. During the
following months the child developed bone pain and
began to limp. X-rays showed metastases in the
pelvis, femora, and left tibia. He died two years after
diagnosis. Necropsy was not carried out.

Pathology
The renal tumour was a typical nephroblastoma with
blastema, loose mesenchyme, and moderate tubular
differentiation. The metastasis at the apex of the left
lower lobe had a similar appearance; the subpleural
nodule consisted of striated muscle only.

CASE 2
PB (CTR 122/70) November 1970. A boy aged 11
years presented with haematuria and loss of weight.
A mobile mass was palpable in the right para-
umbilical region. At laparotomy a tumour was
found involving the medial aspect of the lower pole
of the right kidney. There were many enlarged lymph
nodes. Nephrectomy was performed together with
excision of the hilar nodes; none of the para-aortic
nodes could be removed. Radiotherapy was given
with vincristine followed by actinomycin D. Six
months later there was pain in the lumbar spine, and
an x-ray showed bony destruction; radiotherapy was
given. He subsequently developed enlargement ofthe
liver, and a metastasis appeared in the left lung. The
patient died 17 months after diagnosis. There was no
necropsy.
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Pathology
The tumour was 7 x 6 x 6 cm in size, lobular, white,
and firm, with a small blood-filled cyst. There were
also small outlying nodules. Microscopically the
appearances were typical of a clear cell primary renal
carcinoma with extensive lymph node involvement.

CASE 3
MF (CTR 100/70) October 1970. A boy aged 1 year
11 months presented with two episodes ofhaematuria
in the preceding six weeks. He had become feverish
and irritable with loss of appetite and weakness of
the legs. Flexion of the right hip was limited, and
there was a palpable mass on the right side of the
abdomen. Intravenous and retrograde pyelography
showed right hydronephrosis with distortion of the
renal outline. At operation a tumour of the upper
pole of the right kidney was found, and nephrectomy
was performed. No enlarged lymph nodes were
noted. Radiotherapy and actinomycin D were given.
Two weeks later a lytic lesion was found in the shaft
of the left femur with periosteal reaction. Chest x-
rays were normal. There was limitation of movement
of the cervical spine, although no metastases were
detected on x-ray. The child deteriorated and died

with widespread metastases, the clinical course being
six months. No necropsy was carried out.

Pathology
The kidney had a tumour mass 10 x 8 x 7 cm at the
upper pole. The capsule was intact. The cut surface
was solid and grey-white with one area of necrosis.
The ureter, major vessels, and lymph nodes were not
involved. On microscopy there was a prominent
capillary pattern throughout, and rounded, ovoid, or
polygonal tumour cells, 10-18 ,Iin size, with a delicate
chromatin pattern were present (Fig. 1). Occasional
tubules lined by cuboidal epithelium were seen at the
periphery of the tumour. The appearances were
unlike those of a Wilms' tumour, and the neoplasm
was regarded as a 'bone metastasizing renal tumour
of childhood', more detailed descriptions of which
have been given elsewhere (Marsden and Lawler,
1978; Marsden et al., 1978).

CASE 4
SMR (CTR 139/70) December 1970. An asympto-
matic boy aged 1 year 11 months but abdominal
enlargement over a period of several months had
been noticed by the father. On examination a mass

Fig. 1 Case 3. 'Bone metastasising renal tumour of childhood' showing a prominent capillary pattern and tumour
cells with delicate chromatin.
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was palpable in the right hypochondrium, extending
to the pelvic brim and across the midline. Cate-
cholamine levels and x-rays of the chest and skeleton
were normal. Intravenous pyelography showed
distortion and displacement of the renal outline, and
a renal aortogram indicated a tumour in the lower
two-thirds of the right kidney. At operation a large
tumour was found, and nephrectomy was carried out
together with removal of two enlarged hilar lymph
nodes. Radiotherapy and actinomycin D were given.
Seven months later there was swelling of the right
zygoma and weakness of the right leg. X-rays
showed destruction of the right malar bone and
evidence of metastases in the right femur with a
pathological fracture. He was treated with radio-
therapy but died after a clinical course of 13 months.
Metastases developed in the vault of the skull, both
scapulae, ribs, sternum, clavicle, vertebrae, pelvis,
both femora, both humeri, right ulna, and left tibia.
Deposits were also noted in both lung fields. There
was no necropsy.

Pathology
The kidney had a tumour 17 x 13 x 8 cm in its
lower pole. The capsule was intact, and the renal vein
and the double renal pelvis were not involved. The
cut surfaces were buff-white and uniform, a few small
cysts containing clear fluid. Microscopy showed the
appearances of a 'bone metastasising renal tumour
of childhood' similar to those in case 3. The lymph
nodes contained metastatic tumour.

CASE 5
CHN (CTR 114/57) August 1957. A coloured boy
aged 4 years, born in Kingston, Jamaica, presented
on account of intermittent attacks of vague abdomi-
nal pain over a period of approximately 18 months.
His abdomen had been rather swollen. A mass was
palpable in the left hypochondrium, and intravenous
pyelography showed deformity of the calyceal pat-
tern on the left side. Chest x-rays were normal. At
operation a tumour of the lower two-thirds of the left
kidney was found. Nephrectomy was carried out
together with removal of enlarged para-aortic lymph
nodes. Radiotherapy was given. Sixteen months
later the patient developed VI and VII cranial nerve
palsies. Palpable masses were present over the
frontal region, and x-rays showed widespread skull
metastases. These were controlled by radiotherapy,
but a lytic lesion developed in the right femur fol-
lowed by pathological fractures in the right femur
and the left humerus. There was a good response to
radiotherapy, but the child died from broncho-
pneumonia after a clinical course of four and a half
years. There was no necropsy.

Pathology
Macroscopic examination showed a firm, cream-
coloured tumour, 11 cm in maximum diameter, with
some lobulation and thin fibrous trabeculae. There
were small cystic areas up to 1-5 cm in diameter. The
tumour was in the lower pole of the kidney and had a
narrow covering of renal tissue. The remaining pelvis
and calyces showed moderate dilatation. The lymph
nodes were enlarged, matted together, and replaced
by tissue similar to that of the main tumour. Micro-
scopic examination showed a rather varied appear-
ance. The greater part of the tumour consisted of
narrow clefts or spaces lined by small cells. A number
of these spaces contained red blood corpuscles.
Closely packed, intervening, fibrous septa were a
prominent feature. Tubules lined by cuboidal
epithelium were also present (Fig. 2). In addition,
there was a second component where more pleo-
morphic cells were associated with a prominent
capillary pattern, and where neither fibrous septa nor
tubules lined by cuboidal epithelium were present
(Fig. 3).

There was considerable discussion as to the nature
of this tumour, but the consensus was that it was an
angiosarcoma; in a previous analysis of the CTR
material, it was designated as such (Marsden and
Steward, 1976). The prominent capillary pattern in
the 'bone metastasising renal tumour of childhood'
(Marsden et al., 1978) and the similarity between this
tumour and the second component described in the
present case raise the possibility that it may be an
atypical variant of this tumour.

CASE 6
AKB (CTR 110/74) October 1974. A girl aged 5
months presented with a one-week history of
haematuria and 'being off colour'. A large mass was
palpable on the left side ofthe abdomen. Laparotomy
was performed and showed almost complete replace-
ment of the left kidney by white tumour. The capsule
was penetrated by tumour and there were enlarged
lymph nodes around the aorta above and below the
renal vessels. Nephrectomy was attempted, but
residual tumour was left in the abdomen. Chest x-
rays and liver scans were normal. Radiotherapy was
given. One month later bone destruction in the lower
shaft of the right femur was noted. The infant
developed chylous ascites and died a few days later.
There was no necropsy.

Pathology
The kidney was almost entirely replaced by white
tumour, 10 x 7 x 7 cm, of variable consistency, and
with areas of necrosis. A small portion of hydro-
nephrotic kidney was present at one pole. Micro-
scopically, the tumour had a prominent fibrous
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Fig. 2 Case 5. Atypical tumour with fibrous septa and clefts lined by small cells. Tubules lined by cuboidal epithelium
are also present.

structure in which were embedded polygonal cells.
The cell collections were variable in size, with single
cells, small groups, and larger aggregates (Fig. 4).
The overall appearances were uniform, although
there was some variation in the density of the back-
ground fibrous stroma. Nucleoli were readily visible,
but mitoses were very infrequent. Only occasional
thin-walled capillaries were noted. Scanty tubules
lined by cuboidal epithelium were present. The
appearances were not regarded as those of a Wilms'
tumour, and the neoplasm could not be placed into
any existing classification ofprimary renal tumours of
childhood.

CASE 7
AJH (CTR 73/55) September 1955. A boy aged 23
months whose parents had noted enlargement of his
abdomen and pallor. He suddenly developed inter-
mittent abdominal pain and vomiting. Examination
of the abdomen showed a mass on the right side. At
this stage the haemoglobin was 62%, and the blood
count was normal. Intravenous pyelography revealed
enlargement of the right renal shadow and a mass in
the upper pole of this kidney with distortion of the
upper calyces and pelvis. X-rays of the skeleton
were normal. At operation there was a purplish

tumour mass arising from the right kidney, which
extended through the peritoneum and which was
adherent to the liver and transverse colon. Enlarged
lymph nodes were present along the inferior vena
cava, and there were peritoneal seedlings. Nephrec-
tomy and excision of the tumour was carried out, but
the wall of the latter ruptured during manipulation.
Treatment with radiation baths to the abdomen was
given. Four months later there was limitation of
movement of the right arm, and x-rays showed a
metastasis in the right humerus. Local radiotherapy
was given. At this time there was also radiological
evidence of spread to the mediastinum. A few weeks
later a pathological fracture of the left femur
developed, and there were enlarged lymph nodes in
the left groin. There was also bony destruction in the
left tibia. Abdominal masses developed with enlarge-
ment of lymph nodes in the right groin. The child
died from bronchopneumonia after a clinical course
of six months. The peripheral blood count was
normal throughout. At necropsy there were masses
in the right loin, pink tumour nodules up to 0-5 cm in
diameter throughout the left kidney, enlarged
mediastinal and abdominal para-aortic lymph
nodes, and tumour deposits in the sternum and left
femur.
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Fig. 3 Case 5. Minor component of the tumour shown in Fig. 2 with a prominent capillary pattern and cells showing
more pleomorphism.

Pathology
Two-thirds of the right kidney was destroyed by a
spherical mass of pink, friable, haemorrhagic, and
necrotic tumour, 8 cm in maximum diameter, which
extended into the renal pelvis. A second, rather
smaller mass and an enlarged lymph node were
attached to the kidney. Microscopy revealed the
typical appearances of a lymphoblastic lympho-
sarcoma.

Discussion

Although there are several large series of Wilms'
tumours in which bone metastases are briefly
mentioned, there appear to be very few papers in
which the histological appearances of the tumours
which metastasised to bone have been described in
detail; in most, no morphological descriptions are
given.
Dean and Pack (1932) found bone metastases in

two out of 16 cases of Wilms' tumour. Although they
describe the pathology of their Wilms' tumours in
general, they make no specific comments about the
histology of the two which metastasised to bones.

Klapproth (1959) mentions bone metastases in one

out of 36 cases where the diagnosis of Wilms'
tumour was 'confirmed by histologic study'.
Hardwick and Stowens (1961), in a paper describ-

ing six histological types of Wilms' tumour from 84
cases, found one patient who subsequently developed
bone metastases but do not state which type of
tumour was found in this case.
Sukarochana and Kiesewetter (1966) noted that

two out of their 62 children with Wilms' tumour
developed bone metastases, but no mention of the
histology in these cases is made.
Bannayan et al. (1971) found bone metastases in

six children out of 55 with metastatic Wilms' tumour.
They state that these patients had 'histologically
proven Wilms' tumours', but no details are given.

Six of the 156 cases described by Cassady et al.
(1973) had bones as the site of initial relapse, with or
without involvement of lungs and/or liver. In this
report 'the histologic diagnosis in all patients has
been confirmed by the Pathology Department'.
Aron (1974) noted that one patient out of 81 with

the diagnosis of Wilms' tumour subsequently
developed bone metastases. No histopathological
details are given.

Similarly, Wolff et al. (1974) make no mention of
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Fig. 4 Case 6. Atypical tumour with a prominentfibrous structure and embedded polygonal cells.

the pathology of their two patients with bone
metastases out of 73 with Wilms' tumours.
Bond and Martin (1975) give clinical details of

their two bone-metastasising Wilms' tumours out of
81 cases. In their case 1, 'histological study confirmed
the diagnosis of Wilms' tumour', and in their case 2,
'histology of the renal mass showed an undifferen-
tiated Wilms' tumour'.

Lemerle et al. (1976) analyse various histological
features of Wilms' tumours but make no comment
about the microscopic appearances of the tumours of
the 8% of their patients at risk who developed bone
metastases.

Single case reports of Wilms' tumours metastasis-
ing to uncommon sites, including bones, are given by
Mintz (1934), Movassaghi et al. (1974), and Kumari
(1976). Mintz (1934) describes the histological
appearances of the tumour in his patient but pro-
vides no photomicrographs. He states that 'the
tumour is composed of small, poorly differentiated
spindle-shaped cells' with an occasional 'suggestion
of acinar arrangements'. Movassaghi et al. (1974)
state that 'microscopic examination of the (renal)
tumour showed homogeneous primitive cells with
some attempts at tubular formation', although the
accompanying photomicrograph does not suggest a

typical Wilms' tumour. Kumari (1976) states that the
diagnosis of Wilms' tumour was confirmed patho-
logically, but no details are given.
The incidence for bone metastases in the published

series of Wilms' tumours varies between 1-2% and
12.5%. In a review of 1267 cases, Bond and Martin
(1975) stated that 3.5% developed metastases to bone.
In this CTR series, only one typical Wilms' tumour
out of 117 cases developed bone metastases (case 1).
Five other cases in this series were initially regarded
as nephroblastomata, but a review of the histology
does not support this diagnosis (vide infra). There is
limited information regarding the histopathological
features of the published cases, and it is possible that
some are not Wilms' tumours.

Skeletal deposits from primary renal carcinoma
(hypernephroma) in adults are fairly common-in
necropsy series they are seen in approximately one-
third of cases (Lucke and Schlumberger, 1957;
Thackray, 1964; Robbins 1974). In clinical series
from adults, the incidence of bone metastases from
hypernephroma has been 3% (Judd and Hand, 1929),
4-2% (Cook et al., 1975), 13% (Ochsner et al., 1973),
and 18-9% (Nalle, 1947). Aron and Gross (1969)
reviewed 30 cases of renal adenocarcinoma in infancy
and childhood and found that two of these subse-
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quently developed skeletal metastases. Of the four
children in the CTR with hypernephroma, one
developed bone metastases (case 2).
The concept of a bone-metastasising renal tumour

of childhood, which merits separation from nephro-
blastoma, appears to have been first propounded by
Kidd (1970). Two cases in this present series (3 and
4) have, together with several other cases, been
included as examples of a 'bone metastasising renal
tumour of childhood' in previous reports in which
more detailed descriptions of these tumours have
been given (Marsden et al., 1978; Marsden and
Lawler, 1978).

Cases 5 and 6 are atypical and are difficult to
classify. In case 5, there are histological features in
some areas which are similar to those seen in the
'bone metastasising renal tumour of childhood',
although the overall prominent vascular component
suggested a diagnosis of angiosarcoma. Capillary
formation is, however, a striking feature of the 'bone
metastasising renal tumour of childhood'. This capil-
lary pattern is not a feature of case 6, and the
tumour did not appear to fit into any existing
classification of primary renal tumour of childhood.
Lymphosarcoma rarely presents with renal

enlargement sufficient to be confused clinically with
a primary renal tumour (de Lorrimer, 1976). Scott
(1954) described two children, one with Hodgkin's
disease and one with lymphosarcoma, who presented
in this way. Three adults with lymphosarcomas
presenting as renal tumours were reported by Gibson
(1948). Case 7 in this present series also showed
similar features.

Conclusions

Spread to bone is uncommon in children presenting
with renal tumours. In this series, only one Wilms'
tumour behaved in this way, and four out of the six
primary renal tumours with bone metastases were
found to be atypical on microscopy. Particular
attention should be paid to the histological features
of renal tumours which subsequently metastasise to
bones.

HBM is in receipt of a grant from The Children's
Research Fund, 6, Castle Street, Liverpool.
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