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Abstract 

A 37-year-old male, who at the age of 8 years had been treated for right-sided Wilms’ tumor 

with nephrectomy, radiotherapy, and chemotherapy, presented with noncirrhotic portal hy-

pertension (NCPH), grade 2 esophageal varices, and ascites. A CT scan demonstrated hypo-

plasia of liver segments 2 and 3. A liver biopsy showed portal tract fibrosis without cirrhosis, 

with histological features of NCPH. Liver vein catheterization showed a normal portal pres-

sure gradient of 5 mm Hg while spleen to hepatic vein pressure was 29 mm Hg. NCPH after 

therapy for Wilms’ tumor is described in children within the first few years after treatment. 

This is the first case report in which the patient first presented symptoms as an adult, many 

years after cancer treatment. © 2018 The Author(s) 
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Introduction 

Wilms’ tumor (WT) or nephroblastoma is a rare primary renal tumor, affecting approx-
imately 8 in a million children. It is the most common childhood tumor of the kidney and is 
associated with a variety of syndromes [1]. Prognosis depends mostly on the TNM stage and 
histological characteristics. The overall survival has improved over the years, but at the 
same time the degree of late complications and side effects has increased [1, 2]. 

For more than 30 years, standard therapy for WT has been a combination of surgery, 
chemotherapy (vincristine, actinomycin D, and doxorubicin), and radiation therapy. Howev-
er, in light of WT patients’ excellent survival rates, and because of the high risk of treatment-
related late side effects, treatment regimens have been modified substantially over recent 
years. Thus, fewer patients now receive radiotherapy compared with 30 years ago, without 
any significant change in prognosis [2]. 

The 5-year survival rate for WT is now approximately 90%, with 65% of patients surviv-
ing beyond 30 years. Premature mortality in WT patients is primarily caused by secondary 
cancers and cardiac disease, and by a variety of other complications that have been de-
scribed as a result of therapy. One of the more common of these complications is the devel-
opment of noncirrhotic portal hypertension (NCPH). NCPH has been reported previously in 
children, within 6 years of tumor diagnosis. However, we here describe a patient who devel-
oped NCPH with associated esophageal varices and ascites 29 years after treatment for a 
right-sided WT in childhood. We present the case and a review of the literature. 

Case Report 

A 37-year-old male was seen in the outpatient clinic because of weight loss, fatigue, and 
abdominal discomfort. Current height was 175 cm, weight 67 kg, with an unintended weight 
loss of 6 kg over the last few months. There had been symptoms of fatigue, which the patient 
attributed to increased workload. The abdominal discomfort included distention without 
pain or nausea. There were normal and unchanged stools and no icterus.  

The patient had no other symptoms at presentation and showed a good performance 
status. At age 8, he had been diagnosed with right-sided WT with metastases to lymph nodes 
and lungs, and with thrombosis of the inferior vena cava and right renal vein. He was treated 
with intended curative right-sided nephrectomy and thrombosis evacuation, in combination 
with adjuvant radiation and chemotherapy. He received chemotherapy pre- and postopera-
tively with dactinomycin, actinomycin D, and vincristine, and 20 cycles with 30 Gy of radia-
tion treatment to the right side of the abdomen for lymph node metastases. There was a 
cover over a large portion of the right lobe of the liver. 

The patient had mildly elevated liver enzymes during the pre- and postoperative chemo-
therapy, with a maximum ASAT at 224 U/L (10–40), an elevated alkaline phosphatase level 
between 350 and 650 U/L (80–250), with persistent normal γ-glutamyltransferase.  

The liver enzymes normalized after the end of treatment. There was no evidence of he-
patomegaly, jaundice, ascites or liver pain during the 10 years of follow-up after radiation 
and chemotherapy. Follow-up included periodically clinical evaluation, blood tests, whole-
body CT scan, ultrasound of the abdomen, and a plain thoracic X-ray. Blood tests were nor-
mal apart from a moderate thrombocytopenia at 90–125 × 109/L (150–450). Radiograph-
ically, there were venous collaterals at the level of the previous inferior vena cava throm-
bosis. In addition, ultrasound showed slowly progressive splenomegaly to 16 cm developing 
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over the years, which was not further investigated. Five years after treatment, an abnormal 
ultrasound pattern was observed in the liver parenchyma without signs of cirrhosis and 
normal flow in the portal and liver veins; no further action was taken. At the age of 18, after 
10 years of follow-up, the patient was discharged in a clinically stable condition. Hereafter, 
the patient had had no contact with the health care system until the current admission. 

On admission, aged 37, the patient’s physical presentation was normal, apart from the 
findings of cutaneous abdominal varices and an enlarged spleen. Laboratory examinations 
showed elevated ALAT at 115 U/L (10–70), alkaline phosphatase at 199 U/L (35–105), low 
albumin at 35 g/L (36–48), normal bilirubin at 22 μmol/L (5–25), and thrombocytopenia at 
75 × 109/L (145–350). Other results, including a full blood count and screening for metabol-
ic, viral, and autoimmune liver disease, were all normal. A CT scan of the thorax/abdomen 
showed no sign of malignancy, but hypoplasia of liver segments 2 and 3 was seen, a reduced 
perfusion in the liver segments 6 and 8 as well as splenomegaly at 18 cm. In addition, several 
enlarged lymph nodes (1–3 cm) were observed in the retroperitoneum and around the celi-
ac trunk and radiation sequelae in the right colon (Fig. 1). A lymph node biopsy showed re-
active changes without evidence of malignancy and bone marrow biopsy was normal. A co-
lonoscopy revealed minor inflammation, histologically compatible with radiation sequelae.  

Two months after initial presentation, the patient developed ascites and new imaging 
with CT and ultrasound showed otherwise unchanged conditions. A gastroscopy revealed 
grade 2 esophageal varices. 

A needle biopsy of the liver was performed. This revealed an enlargement of most portal 
tracts, with varying mild to moderate fibrosis. There was some degree of periportal fibrosis, 
but only occasional short septa with no evidence of bridging fibrosis or of cirrhosis. Several 
of the fibrotic portal tracts showed evidence of obliterative portal venopathy, normal portal 
veins being either lost (with evidence of replacement by many smaller vascular structures), 
or showing sclerosis with fibrous thickening of the portal vein wall (Fig. 2a). In other portal 
areas, portal veins were dilated with herniation into the surrounding liver parenchyma (so-
called periportal shunt vessels; Fig. 2b). 

A combined liver vein and spleen pulp pressure measurement was performed as previ-
ously described [3] and showed a normal pressure gradient across the liver (5 mm Hg), but a 
high gradient from the spleen to the free hepatic vein (29 mm Hg). This confirmed the ex-
pected presinusoidal hepatic origin of the patient’s NCPH.  

The patient was treated with loop diuretic medicine and an aldosterone antagonist for 
ascites and propranolol was administered to reduce the portal pressure gradient. As a result, 
the patient became asymptomatic without ascites and is able to work full time. 

Discussion 

We believe this to be the first reported case of NCPH to develop in a WT patient as a side 
effect of radiation and chemotherapy in childhood, in which the primary presentation was in 
adulthood. 

There are a number of reports of the development of NCPH in children after treatment 
for WT [4–6]. However, these all developed within the first few years after treatment. Pa-
tients are typically presenting with variceal bleeding within 2–5 years following nephrecto-
my. In these cases, the pathological changes reported in liver biopsies are consistent with 
either acute or more chronic radiation-induced liver disease (RILD) [4–6]. A case control 
study on WT-treated patients showed that all cases of NCPH occurred within 6 years of WT 
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diagnosis and treatment [7]. The cumulative risk for development of NCPH at 6 years was 
0.7% for patients with right-sided WT and 0.1% for patients with left-sided WT. This study 
also showed that development of NCPH was strongly associated with radiotherapy. A mini-
mum dose of 15 Gy to the liver was associated with development of NCPH, with increasing 
incidence according to radiation dose to the liver [7]. 

Hepatic toxicity is a well-known complication of cancer treatment in general, and both 
radiotherapy and chemotherapy may be involved in hepatotoxicity in WT patients. RILD 
after conventional fractionated radiotherapy was described several decades ago, and symp-
toms typically appear 4–8 weeks after completion of treatment [8, 9]. A number of patho-
physiological changes are described as a result of liver irradiation. The early phase is charac-
terized by hyperemia and reticulin and collagen fiber formation [9, 10]. These pathological 
changes are often transient, but development of chronic radiation hepatitis is described with 
obliteration of the centrilobular veins, parenchymal cell loss, and collapse and distortion of 
the lobular architecture [11]. 

The pathophysiological changes of RILD are similar to those seen in veno-occlusive dis-
ease (VOD). VOD is a well-known complication of bone marrow transplantation, but may 
also be seen after treatment with various drugs, e.g., actinomycin D [12]. Several case reports 
of acute clinical VOD after chemotherapy for WT are reported in the literature [13–15]. The 
condition is interpreted as an unusual hepatotoxic reaction and is seen in up to 8% of the 
treated children [16, 17]. The diagnosis is primarily based on clinical features of jaundice, 
hepatomegaly, upper right quadrant pain and ascites. Histopathological confirmation of VOD 
has been reported in only very few cases [16, 18]. The condition is typically transient, but 
may last from a few days until a couple of months. Risk factors for development of VOD after 
chemotherapy are young age and concomitant radiotherapy [16]. 

Both RILD and VOD are most often seen transiently in the acute phase after radiation 
and chemotherapy. Our patient did not have clinical signs of RILD or VOD at the time of 
treatment or in the first years of follow-up. However, the patient had a marginally enlarged 
spleen at diagnosis, which slowly progressed during follow-up and was interpreted as a con-
sequence of the previous vena cave inferior thrombosis. Persistent splenomegaly has been 
described in other patients after right-sided irradiation for WT and may suggest long-term 
alterations in the portal circulation and development of NCPH [19]. 

Our patient was first diagnosed with NCPH 29 years after diagnosis and treatment of 
right-sided childhood WT. This is a markedly later presentation than in previous reports. In 
children with WT, the cumulative risk for development of NCPH is substantially greater after 
right-sighted, compared with left-sided tumors [19]. Given that the original WT in our pa-
tient was right-sided, this provides circumstantial evidence for WT treatment being the like-
ly cause of NCPH in our patient. In general, the histological diagnosis of NCPH on liver needle 
biopsy may be challenging. However, our patient’s liver biopsy showed several morphologi-
cal features that have been well-described in cases of NCPH of varying etiology. In particular, 
the presence of portal tract fibrosis, obliterative portal venopathy, portal vein sclerosis, and 
periportal shunt vessel formation, together with the absence of bridging fibrosis or other 
evidence of cirrhosis, attest to the diagnosis. Furthermore, we confirmed that the patient had 
true NCPH by combined liver vein catheterization and spleen pressure measurement. Al-
though our patient had no clear symptoms of NCPH until his presentation, it is possible that 
he may have had slowly progressive liver disease following his cancer treatment, with a 
long-lasting latent phase with sudden deterioration in adulthood. 

Increasing numbers of WT patients are long-time survivors after treatment, suggesting 
that more cases may be expected in the future to present with NCPH and its complications. 
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Early recognition and correct treatment of these late side effects and their complications are 
important for the quality of life and continued survival of these long-term cancer survivors. 
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Fig. 1. CT scan of the abdomen showing ascites, splenomegaly, and hypoplasia of the liver segments 2  

and 3. 
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Fig. 2. a An expanded portal tract showing fibrosis without septa. There is no evidence of cirrhosis. Central-

ly, a large portal vein shows sclerosis with fibrous thickening of the vessel wall (H&E). b A fibrotic portal 

tract containing an abnormally dilated portal vein. To the left, there is associated herniation of the vein into 

the adjacent hepatic lobule (a so-called periportal shunt vessel) (H&E). 
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