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in adolescents or adults was long thought to have a worse 
prognosis at all stages of the disease. However, a recent 
retrospective pooled analysis of the National Wilms Tu-
mor Study (NWTS) demonstrated comparable survival 
rates in adult Wilms tumor patients if treatment followed 
the guidelines established for children  [1] , a finding con-
firmed by the Society of Pediatric Oncology (SIOP)  [2] .

  However, treatment of Wilms tumor patients during 
pregnancy remains a great challenge to the clinician with 
only a few cases described in the literature  [3–6] . Here, 
we report for the first time on a female patient with a 
Wilms tumor, diagnosed during pregnancy, who under-
went multimodal therapy before and after delivering a 
healthy child.

  Case Report 

 A 31-year-old native African woman from Ghana was admit-
ted during her third pregnancy at 18 weeks gestation complaining 
of persistent hyperemesis gravidarum. Her general and obstetri-
cal history was uneventful; she had already delivered 2 healthy 
children. Laboratory findings including urine analysis, as well as 
the ultrasound scan of the fetus were normal. The patient dis-
played no hematuria or flank pain or any other urological symp-
tom. A routine abdominal sonography revealed an 8  !  6  !  4 cm 
mass in the lower pole of the right kidney ( fig. 1 ).
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 Abstract 

 Wilms tumor, or nephroblastoma, is the most common ma-
lignant tumor of the urinary tract in children, but is rarely 
found in adults. Here, we report the first case of a female pa-
tient with a Wilms tumor, diagnosed during pregnancy, who 
underwent radical nephrectomy and adjuvant chemothera-
py before and after delivering a healthy child. Generally, 
treatment should follow the guidelines established for the 
pediatric setting. 
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 Introduction 

 Wilms tumor, or nephroblastoma, is the most com-
mon malignant tumor of the urinary tract in children but 
is rarely found in adults with an incidence rate of  ! 0.2 per 
million per year and only about 300 cases described in 
the literature. Presently, a high cure rate can be achieved 
in children with multimodal therapy regimes, even in pa-
tients with advanced stages of the disease. Wilms tumor 
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  MRI confirmed the diagnosis of a large tumor of the right kid-
ney suspicious for a renal cell carcinoma or nephroblastoma 
( fig. 2 ). Subsequently, radical nephrectomy without adrenalecto-
my was performed at 19 weeks of gestation. Pathologic analysis 
showed a Wilms tumor of the right kidney invading the renal pel-
vis, classified stage II according to the NWTS-5 ( fig. 3 ). Estrogen 
and progesterone receptors were not expressed in the tumor.

  The patient received chemotherapy with vincristine 1.5 mg/
m 2  weekly (maximum 2 mg) and 45  � g/kg dactinomycin (maxi-

mum 2 mg) every 3 weeks from 22 weeks gestation ( fig. 4 ). Prior 
to every chemotherapy application, fetal sonography and car-
diotocography and routine laboratory values were performed. 
The fetus developed adequately. Despite alopecia, nausea with 
vomiting and recurrent abdominal pain, no side effects were ob-
served. Supportive treatment with antiemetics (metoclopramide, 
granisetron), laxatives (bisacodyl) and mild analgesics (para-
cetamol) was administered as needed.

  At 32 weeks gestation the abdominal pain aggravated, pre-
dominately during fetal movements. Cesarean section was per-
formed at 33 weeks of gestation after sufficient lung maturation 
of the fetus. The child was a healthy boy of 2,400 g, adequately 
developed for gestational age, APGAR 8 and 9 after 5 and 10 min. 
Except for mild anemia he did not show any signs of bone marrow 
suppression.

  After delivery chemotherapy was continued with vincristine 
1.5 mg/m 2  (maximum 2 mg), dactinomycin 45  � g/kg (maximum 
2 mg) every 3 weeks and doxorubicin 50 mg/m 2  (maximum cu-
mulative dosis 300 mg) every 6 weeks for 6 additional cycles. No 
severe adverse effects were observed. At the 4-year follow-up the 
mother showed no evidence of disease and the child had devel-
oped normally.

  Discussion 

 Preoperative diagnosis of an adult Wilms tumor is dif-
ficult as no typical radiographic signs, tumor markers or 
clinical presentation exist that can distinguish it from a 
more common renal cell carcinoma. Furthermore, be-
cause of the rarity of the disease, adults with Wilms tu-
mors are at risk of either under-treatment or incorrect 
treatment. The poor compliance to the existing therapeu-
tic guidelines established for children may, at least partly, 
explain the worse prognosis of this patient group  [7] . It 
has been repeatedly reported that significant survival im-
provement can be achieved in adult patients if the multi-
modal treatment protocols used in pediatric settings are 
employed in adult patients  [2] . The most recent update on 
treatment outcomes in adults with favorable histological 
type Wilms tumor from the NWTS group showed a 5-
year relapse-free survival of 77.3% and a disease-specific 
survival of 95.7%  [3] . Treatment toxicity is higher than in 
children, but acceptable in terms of high remission rates 
 [2] . As this tumor entity is rarely observed in adults, it is 
recommended that all patients be entered into the study 
protocols of the NWTS or SIOP.

  Wilms tumor diagnosed during or after pregnancy is 
extremely rare, with only a few cases reported in the lit-
erature  [3–6] . One 19-year-old female patient with a fa-
vorable histology Wilms tumor underwent perioperative 
chemotherapy with vincristine, dactinomycin and doxo-
rubicin postpartum. 16 years later she again presented 

  Fig. 1.  Ultrasound showing the right kidney with a large mass 
evolving from the lower pole. L = Liver; N = kidney; NTU = tumor 
of the kidney. 

  Fig. 2.  T2-weighted pulse sequence (coronal plane) shows the 
large lobulized tumor mass of the right kidney with areas of hem-
orrhage and necrosis. 
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with a Wilms tumor in the contralateral kidney after 
pregnancy. Following neoadjuvant chemotherapy with 
the same regimen, a left nephrectomy and intraoperative 
irradiation therapy were undertaken. After the operation 
the patient required hemodialysis and expired 6 months 
later with no adjuvant chemotherapy initiated  [5] . Anoth-
er 19-year-old patient with a stage IIa Wilms tumor re-
ceived no adjuvant chemotherapy after left nephroureter-
ectomy and presented with local and distant recurrences 
(lung, vertebrae, paraspinal mass) causing motor deficit, 
pain, weakness and paresthesia of the right lower extrem-
ity 8 months later at 25 weeks gestation. A chemotherapy 
regime of vincristine and dactomycin was initiated. After 
delivery and irradiation of the tumor bed, chemotherapy 
was extended with ifosfamide, carboplatin, etoposide and 
cyclophosphamide. The authors reported complete re-
mission without any signs of fetal toxicity  [4] .There is only 
anecdotal experience on chemotherapy of adult Wilms 
tumor patients during pregnancy  [4] . Thus cytotoxic 
therapy remains a challenge. Chemotherapy during preg-
nancy is possible as is known from treatment of tumors 
found more frequently during women’s reproductive age, 
such as breast cancer or hematologic diseases. For the per-
fect selection of cytotoxic drugs, detailed knowledge of 
the toxicity and risk of teratogenity for the fetus is crucial. 
Determining the adequate dosage poses major difficulties 
due to pharmacokinetic changes during pregnancy, but 
nevertheless should be selected to reach therapeutic doses 
in order to avoid recurrences  [8] .

  In children born to mothers who received chemother-
apy during pregnancy due to hematological malignancy, 
birth weight, learning and educational performance were 
normal, and no congenital, neurological, or psychologi-
cal abnormalities were noted. With a median follow-up 
of 18.7 (range 6–29) years no cancer or acute leukemia 
was observed. The authors of this study conclude that 
chemotherapy at full dosage can be safely administered 
during pregnancy, even during the first trimester  [9] . 
However, as only a few cases have been published, there 
are only limited data concerning long-term effects of in-
trauterine cytotoxic therapy on the offspring.
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  Fig. 4.  Overview of chemotherapy treatment. VCR = Vincristine; 
ACT-D = actinomycin-D; DOX = doxorubicin.         

  Fig. 3.   a  Solid (upper half) and glandular (lower half) growth pattern of tumor cells. HE.  ! 200.  b  Homer-
Wright rosettes characteristic for neuroblastic differentiation as found in nephroblastoma. HE.  ! 400. 
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  There are no controlled trials on surgical management 
of cancer in pregnancy. Surgical interventions pose some 
risk to the fetus, especially laparotomy for abdominal tu-
mors and procedures undertaken during the first trimes-
ter. If indicated, surgery should be performed in the sec-
ond trimester since the risk of involuntary induction of 
labor and subsequent abortion is minimized. Intraopera-
tive monitoring of the fetus as well as the use of tocolytics 
should be considered on a individual basis  [10] .

  As the preoperative diagnosis of an adult Wilms tu-
mor is difficult, we primarily recommend radical surgi-

cal resection for histological diagnosis. Radical surgery 
can be safely performed during pregnancy. Postoperative 
adjuvant chemotherapy with vincristine and dactinomy-
cin can also be administered during pregnancy. Induc-
tion of labor and premature termination of gravidity 
without harming the fetus, though, may seem reason-
able.

  In conclusion, to provide maximum patient benefit, 
treatment of nephroblastoma in adults should always 
follow the guidelines established for the pediatric set-
ting.
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