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BILATERAL NEPHROBLASTOMA 
A clinical review of 19 cases 

BEKTA JEREB 

The prognosis in bilateral nephroblastoma remains poor although in the last 
two decades occasional reports of survivors have appeared (1-5, 8-10, 20, 27, 
28, 31) .  The 19 bilateral cases now reviewed occurred among 334 cases of this 
condition reported in the Scandinavian countries between 1927 and 1967 - an 
incidence of 5.7 per cent. Thirteen were treated in Sweden, 2 in Norway and 4 
cases in Finland. 

Bilateral nephroblastomas present some interesting clinical features; the prog- 
nosis is poorer than for the unilateral tumour and the patients are younger. The 
diagnostic problems are reflected in the difficulty of choosing the appropriate 
therapy, and in the need for numerous compromises. Associated congenital anom- 
alies are frequent. 

Material. All the patients in whom nephroblastoma was detected in both 
kidneys during life have for the purpose of this review been considered as having 
bilateral nephroblastoma. Eleven of the 19 patients (8  girls and 11 boys) 
under one year of age, one was 13 months, three were 3 years, three were 4 
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Table 1 

Two;liear cure rate f o r  three methods of  treatment of  15patients of the present series ( 2  received no treatment 
and 2 were operated upon only) 

Bilateral irradiation Unilateral irradiation 

No chenio- Chemotherapy 
therapy 

No. Cured No. Cured 

No chemo- Chemotherapy 
therapy 

No. C u r d  No. Currd 

3 2 

1 1 

Nephrectomy +resection - - 
Unilateral nephrcctomy 1 0 3 0 
Unilateral resection - - 

and one 5 years old. The first sign of the disease in 7 children was haematuria 
and in the remaining 12 children was an abdominal swelling. Haematuria is 
more common in bilateral than in unilateral nephroblastoma ( 13).  The ab- 
dominal swelling had been observed shortly after birth in 2 children but in one 
of these, four months elapsed before a diagnosis was made - when the swelling 
started to increase - and in the other a sudden change in the appearances of 
‘bilateral cystic kidneys’ at three years led to discovery of a tumour. Bilateral 
nephroblastoma was present in a 5-year-old girl who had been under medical 
supervision for two years for ‘bilateral malformation of the kidneys’. 

Bilateral disease was diagnosed before the first treatment in 13 patients, one of 
whom had pulmonary metastases on admission. The tumour in the second 
kidney was noticed later in 6 patients, in 4 of these within a year of the first 
treatment, in one after six and in the last after nine years. Metastases were de- 
tected, at the same time as the tumour, in the second kidney in 3 patients. As- 
zociated congenital malformations were present in 3 patients, bilateral kryptor- 
chismus in 2 of these, one of whom also had hypospadias, while the third was a 
male intersex. 

Two patients received no treatment at all and 2 only surgery, whiIe in 15 
patients surgery, radiotherapy and chemotherapy were combined (Table 1 ) . 
Irradiation was applied to 26 tumour bed regions in 15 patients. In one patient 
given bilateral irradiation the dose is unknown, and in one the dose was 1000 
rad to each side. One patient was treated on three occasions for recurrence, and 
over a period of 2 years received a dose of 4 300 rad to each region. The dose 
ranged from 1500 to 3 000 rad in 12 patients and 18 regions. Radiotherapy 
was given before operation in 4 patients. 
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Table 2 
Tmo-year cure rate f o r  the various methods of treatment of 19 patients 

No. of Cured 
cases 

No treatment 
Operation only 
Unilateral operation + bilateral irradiation 
Bilateral operation +unilateral irradiation 
Bilateral operation + bilatcral irradiation 

* One patient died at operation 

- 2 
2* 
5 1 
7 1 
3 2 

- 

Results 
Patients free of symptoms for at least two years were regarded as cured since 

in an earlier series no metastases occurred more than fifteen months after the 
operation. Of the 6 patients treated in the period 1943-59 none survived. Of 
the 13 patients treated between 1960 and 1966 4 were alive and well at least 
two years after the last treatment; 3 of these were less than one year old, and 
the fourth was thirteen months old on admission. The two-year cure rate for the 
various methods of treatment is given in Table 2. 

Case reports 
Case 2 .  Boy, aged 9 months, who in November 1966 underwent right nephrectoniy and 

urctcrectorny for nephroblastoma twicc the size of a man’s fist; the left kidney appeared 
to be normal. Cyclophosphamide was given on the day of the operation and on each of the 
next 9 days together with 2500 rad to the tumour bed ovcr a period of four weeks. 
Haematuria occurred in June 1967. Surgical exploration after inconclusive urography re- 
vealed no neoplasm. Exploration in November 1967 after another episode of haeinaturia 
disclosed a growth in the upper lobe and two tumours in the central part of the left kidney. 
Partial resection of the left kidney was followed by a coursc of cyclophospharnide. Morc 
than two years after the last treatment the patient was without signs of a neoplasm or 
impaired renal functions. 

Case 2. Boy, ayed 11 months. Exploratory laparotomy in September 1963 confirmed the 
clinical diagnosis of bilateral nephroblastoma with lymph-nodc metastases. Treatmrnt con- 
sisted of 2 000 rad over four weeks to the left kidney and I 000 rad over two weeks to the 
right kidney with actinomycin D, the latter repeated every two months. In  June 1964 a 
recurrence in the left kidney initiated approximately I 100 rad to the left and 2 300 rad to 
thc right kidney. In January 1965, the residual mass was partially resected from the left 
kidney and actinomycin Jj given for six consecutive days. Another 1000 rad was delivered 
to both kidneys ovcr a period of one week. In August 1965, complete failure of the left 
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Table 3 
Fifteen patients with bilateral nephroblastoma treated during the period 1943-1967 

Sex Age First Datr of Stage at  first Treatment Death 
sign diagno- treatment 

sis Date Stage 

10 Abdominal 
mos swelling 

4 Abdominal 
mos swelling 

5 Haemattiria 
yrs 

7 Abdominal 
riios swelling 

6 Abdominal 
nios swelling 

3 Haematuria 
yrs 

3 Haematuria 

Yrs 

7 Abdominal 
mos swelling + 

haematuria 

June 
1943 

Nov. 
1964 
Dee. 
1955 

Sept. 
1958 

Dee. 
1958 

Dee. 
1959 

Sept. 
1959 
Feb. 
1959 

March 
19.;9 

Sept. 
1960 

Left: - 
Right : Fixation, 
inoperable 

Left: Pulmonary 
metastases 
Right: Encap- 
sulated 

Lcft : Lymph 
nodc nietastases 

Right: Extension 
bcyond the cap- 
sule and invasion 
of vessels 

Left: - 
Right: - 

Lcft : Encapsu- 
lated 

Right: Invasion 
of vessels 

Left: Pulmonary 
niestastasrs 
Right: Encapsu- 
latcd 

Lcft: Invasion 
of m a s &  

Right: Fixation, 
inoperable 

Left: Encapsu- 
lated 
Right: Encapsu- 
latrd 

None Nov. 
1943 

Irradiation, I500 Feb. 
rad. ActinomycinD 1965 
Nephrectoniy + 
irradiation (dose 
unknown) 

Ncphrectomy+ Jan. 
irradiation, 1500 1959 
rad 
Resection 

None Jan. 
1959 

Nephrrctomyt- Jan. 
irradiation, 1500 1961 
rad 
Resection (not 
radical) 

Irradiation, 2500 .June 
rad 1960 
Nephrrctorn-h-r 
irradiation, 1500 
rad 

Nephrectomy+ Dee. 
irradiation, 2200 1959 
rad. Actinomyein D 
Biopsy firradia- 
tion, 2200 rad. 
Actinomyein D 

Resection + irra- April 
diation, 1900 rad 1962 
Nephrectoni y 

Primary tumour, 
bilat. No 
metastases 

Primary tumour, 
left. Metastases 

? Primary tiinlour 
No mestastases 

Primary tumour, 
bilat. No 
metastases 

Primary tumour, 
right. No 
iiietastascs 

Primary tumour, 
Icft. 
? Metastases 

Primary tumour, 
bilat. Metastases 

Primary tumour, 
left. Nornetastases 
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Table 3 (cont.) 
~ ~~ 

Sex Age First Date of Stage at  first Treatment Death 
sign diagno- treatment 

sis Date Stage 

3 .\hdoniinal 
yrs swelling 

11 Abdominal 
inos awelling 

4 rlbdominal 
yrs swelling 

10 Abdominal 
]nos swelling+ 

haematuria 

4 i\bdominal 
yrs swelling 

4 Abcloriiinal 
yrs swelling 

7 Abdominal 
mos swelling 

Sept. 
1963 

Oct. 
1960 

April 
1962 

Feb. 
1964 

Dee. 
1965 

May 
1965 

Ju ly  
1964 

hlarch 
1967 

Left : Extension Nephrectorny Feb. Primary tuniour, 
beyond thc 1964 right. hlctastases 
capsule 
Right: - None 

Left : Encapsu- Resrction Oct. Primary tuinour, 
latcd 196 1 left. Metastascs 
Right: Invasion Irradiation, 1300 
of vessels rad, nephrectorny+ 

irradiation, 1000 
rad 

Lcft : Encapsu- Nephrectomy + March Primary tuniour, 
lated irradiation, 1500 1963 bilat. Rfetastases 

Right: Burst at  Resection 
operation 

Left: Invasion Nrphrectoniy+ Scpt. ? Primary tuniour 
of vessels irradiation, 2000 1965 hfctastases 

rad Actinomyein D 
Right: Fixation, Biopsy-I- irradia- 
inoperable tion, 2000 rad 

rad 

Actinoniycin D 

Lcft : Invasion Ncphrectomy+ Dcc. Primary tuniour, 
of vessels, lymph Actinoniycin D 1965 right. No 
node metastasrs mestatasc-s 
Right: - Actinoniycin D Died at opcration 

Left: Lymph Irradiation, 2800 hlay Primary tuniour, 
node a n d  pul- rad, resection 1966 left. Metastases 
monary nietastases Vincristine 
Right: Invasion Nephrectomy+ 
of vessels irradiation, 2000 

rad. Actinoniycin D 

Left: Gencralized Irradiation, 1000 May Primary tumour, 
disease rad, nephrectorny 19G7 right. Rlctastascs 

Right: - Resection 4- 
Actinomyein D 

Actinoniycin D 
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kidney necessitated nephrectomy. The last follow-up performed in March 1970 revealed no 
cvidence of a neoplasm or of renal failure. (Previously published, 13, 27.) 

Case 3. Boy, aged 13 months, in whom bilateral nephroblastoma was treated by partial 
resection of both kidneys; the right tumour was encapsulated and the left penetrated thc 
capsule and invaded the vessels. Actinomycin D was given on the day of the operation and 
during thc next six days. ‘4 total of 2 000 and 1 500 rad was delivered to the right and lrft 
tumour bed regions, respectively, over a period of four weeks. Left nephrectomy was per- 
formed for recurrcnt tuniour teii months later. Oncovin was administercd ( 1  nig weekly) 
during the next seven weeks. About a year from this second operation there was no evidence 
of a growth or of impaired renal function. (Prwiously published, 13, 27.j 

Case 4. Boy, aged 1 year, who in 1960 had had right nephrectomy for a nephroblastoma 
followed by about 2 000 rad to the tumour bed. An abdominal swelling was palpated in 
the region of the left kidney in 1966 arid, after irradiation with a tissue dose of about 1800 
rad, partially resected. The tumour was encapsulated. Actinomycin D and cyclophosphamide 
medication were administered at regular intervals for about a year. Two years after the last 
trratiricnt the boy was well, and there were no signs of recurrence, metastases or impairment 
of renal function. (Previously published, 13, 27.) 

More detailed data relating to the non-survivors are presented in Table 3. 
There were local recurrences in all 5 patients in whom no postoperative ir- 

radiation was applied to the tumour bed and in 6 of the 15 patients in whom 
irradiation was administered, in 3 after irradiation only ( 2  200, 2 500 and 1 500 
+ 1 500 rad) and in 3 patients after resection and postoperative irradiation 
( 2  000, 1 500 and 1 900 rad). The doses to the cured patients were 2 500, 2 000, 
4 300 and 1 800 rad. 

One patient died at operation, and in another the stage at death was not 
known. In  6 of the remaining 13 patients the clinical findings suggested that the 
primary tumour and renal insufficiency were the cause of death; at autopsy the 
renal outflow tract was obstructed by the growth and no distant metastases were 
evident. Autopsy in one patient disclosed metastases in the lungs, pleura, liver 
and cerebellum and a primary growth in one kidney. Distant metastases were 
present in 8 patients in whom no autopsy was performed; in 3 patients the stage 
of the primary growth at death was not known. No patient died from renal in- 
sufficiency unless there was local recurrence of the neoplasm. 

Discussion 
Eleven of the 19 patients comprising this material were less than one year old 

on admission (57 per cent). The peak incidence of nephroblastoma occurred 
at 2 years. The low age of the patients with the condition, its occasional observa- 
tion at birth and the relatively high frequency of associated congenital malforma- 
tion of the urogenital tract point to a foetal origin of the neoplasm. If some 
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measure of immunologic dependence of this kind of tumour is assumed, it would 
seem reasonable to ascribe the relatively high incidence of bilateral involvement 
in this age group to the established low level of the immunologic protection in 
children below one year of age. 

While the difficulty of distinguishing between primary bilateral nephro- 
blastoma and a unilateral growth that has spread to the other kidney is recog- 
nized ( 7 ,  12, 16, 21, 25, 26) ,  the clinical problems presented by the two condi- 
tions are roughly the same, and the two types have therefore been considered as 
a single group. 

The low incidence of bilateral anomalies should always suggest neoplasms as 
has been pointed out elsewhere (1, 26) .  Quite a long period elapsed before a 
diagnosis of malformation was corrected in 3 of the present cases of bilateral 
nephroblastoma. 

The more aggressive treatment of this condition given in the last decade has 
yielded better results ( 9, 3 1 ) , and in recent years there has been a greater number 
of survivors with bilateral involvement ( I ,  2, 23) .  Six children of the present 
material died from local damage caused by the primary growth (there were no 
metastases); with more energetic treatment a t  least some of these lives might 
have been saved. 

A compromise between radical removal of the neoplasm and preservation of 
renal function must be sought before deciding the treatment to be given in bi- 
lateral cases. Few cures have been secured by operation alone (8, l l ,  13) ,  and 
surgery combined with radiation is the treatment of choice. The effect of actino- 
mvcin D on the cure rate has yet to be conclusively established (29, 30) .  Partial 
nephrectomy may be as effective as total nephrectomy with encapsulated tu- 
mours (8, 13, 28). The radiation dose required in bilateral growths is also 
uncertain. The tolerance of the kidney in children has yet to be ascertained (15, 
22, 32) .  Some relevant figures have been reported for 6 children ( 17) in whom 
nephrectomy was followed by irradiation with doses of more than 2 400 rad and 
who died from renal failure due to radiation nephritis. Doses higher than 2 000 
rad have been reported to cause radiation nephritis (6, 19) .  Recurrences were 
observed in the present series after irradiation with doses above 2 000 rad. O n  
the other hand, one patient given 4 300 rad to both kidneys still had no evidence 
of renal failure 3 years later; there are, however, reports of this sequela devel- 
oping through radiation nephritis as long as twenty years after treatment (14, 
15, 18) .  The results for the present material throw no light on this matter. 

The value of preoperative radiotherapy is difficult to establish even in quite 
large series (24 ) .  Of 4 patients with bilateral tumours so treated, 2 were cured 
and 2 died. (One of these had metastases on admission.) I t  would seem that 
the value of preoperative irradiation in diminishing the growth and facilitating 
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the surgical procedure is even greater in the bilateral conditions; these of course 
present more severe surgical problems, quite apart from the potential reduction 
in the number of metastases. For 2 out of 4 surviving patients the treatment 
consisted in combined bilateral surgery and irradiation, for another survivor 
partial nephrectomy on one side and bilateral irradiation with high doses, and 
for the fourth (cured) partial resection 6 years after nephrectomy and irradia- 
tion for the primary tumour; all 4 patients received chemotherapy. A combina- 
tion of surgery and irradiation of both kidneys would seem to be the method 
of choice. The appropriate surgical procedure must be chosen individually. Since 
actinornycin D has not been found to impair renal function there would appear 
to be nothing against its employment ( 17 ) . 

The fact that the results were better for the afflicted children under 1 year of 
age than for the older ones cannot be easily explained since it is not known 
whether a specific imniunologic response may be more easily induced in infants. 
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S U M M A R Y  
A series of 19 patients with bilateral nephroblastoma is prrsented and some clinical 

features of the condition, its treatnicnt and the outcome arc discussed. T h e  trcatment of 
choice would seem to he radical removal of the two tuinours followed by radiotherapy. T h e  
rolc of chemotherapy could not bc established. 

Z U S A M M E N F A S  S U N G  
Eine Seric vori 1 Y Paticntcn niit hilateralem Nephrolilastom wird hinsichtlich dcr kli- 

riischen Erscheinung dieser Krankheit und deren Behandlung und Prognose diskutirrt. Die 
Methodc der Wahl schcint radiknle Exstirpation cler beiden Tumorrn init nachfolgcndcl- 
Bestrahlung zu sein. Uber den Wert der Chemotherapie konnte kein Urteil ahgegeben wer- 
den. 

R E S U M E  
Lau t ru r  prtsente line strie de 19 nialades atteints de nephroblastome bilateral et exa- 

mine certains des caracttres cliniques de cette affection, son traitement et son pronostic. Le 
traitement de choix semble t t re  l'extrkse radicale des deux tumeurs suivie de radiothtrapie. 
Le r6le de la chiniiotherapie n'a pas pu &tre ttabli. 
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