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ABSTRACT 

Preoperative Wilms tumour rupture has been reported sporadically. But when identified, SIOP (Societe In-
ternationale d’Oncologie Pediatrique) recommends that these patients should be upstaged to the 3rd stage.
The purpose of this publication was to present the clinical and radiological features of preoperative tumour 
rupture in our patient.
A 4-year-old girl was treated in the oncology department for a large Wilms tumour. The child presented in-
conclusive clinical and radiographical features of preoperative tumour rupture. Therefore, standard 4-week 
preoperative chemotherapy was used. Unfortunately, a tight connection between the cystic part of the tumour 
and the peritoneum became the cause of tumour rupture during surgery.
Not every child who meets the radiological criteria for preoperative tumour rupture should be upgraded. 
The radiological features of preoperative tumour rupture shouldvery much increase the caution of the surgeon.
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INTRODUCTION

Wilms tumour is the most common kidney cancer 
in children [1]. It is characterized by chemo- and radio-
sensitivity, otherwise its fragility is associated with a risk 
of tumour rupture [2]. The last one is a major risk factor 
for recurrence of the tumour. To reduce the likelihood 
of a tumour rupture during surgery, International Soci-
ety of Paediatric Oncology (Societe Internationale d’On-
cologie Pediatrique [SIOP]) recommends preoperative 
treatment of patients with neoadjuvant chemotherapy 
[3]. Pre-operative Wilms tumour rupture with anaemia, 
pain and acute abdomen is reported incidentally. But 

once identified during diagnosis, SIOP recommends 
that these patients be upstaged to the 3rd stage, regard-
less of the outcome of the histopathology after surgery. 
This results in more intense chemo- and radiation ther-
apy. Other ambiguous clinical and radiological features 
suggesting preoperative tumour rupture are described in 
the literature, but their role remains debatable and they 
do not clearly indicate a specific procedure [4].

The purpose of  this publication was to present 
the clinical and radiological features of preoperative 
tumour rupture in our patient in relation to those de-
scribed in the literature. We believe that such an analysis 
performed in every patient would be helpful for surgeon 
before removing the Wilms tumour.
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A 4-year-old girl was admitted to the oncology de-
partment because of an abdominal tumour. Two days 
earlier, sudden abdominal pain at night and a single fever 
incident were observed. No abdominal injury has been 
reported. At admission, the child was in a good condi-
tion, and was painless during palpation. Ultrasound, 
CT (computer tomography) and scintigraphy indicated 

a large tumour with the cystic part of the right kidney, 
without metastases to the lungs and liver. The tumour 
was heterogeneous, hypodense; 9 × 10 × 16 cm in size. 
Calcification and a few hypodense liquid areas were vis-
ible; the largest was 8 × 7 × 10 cm in size. Additionally, 
in the lower pole of the kidney a hypodense lesion, 17 × 
18 × 23 mm in size, with calcification was found (Figures 
1, 2 and 3). Upwards, the tumour adhered to the visceral 
surface of the right lobe of the liver without maintaining 
peri-organ fat reserve. This suggested infiltration. A small 
amount of free retroperitoneal fluid in the subcapsular, 
perirenal, and pararenal space was visible (Figures 1 
and 3). A capsular break and numerous, enlarged lymph 
nodes were found.

Laboratory tests showed anaemia and a slightly higher 
number of leukocytes and platelets (Table 1).

The child was given pre-operative 4-weeks’ chemo-
therapy (vincristine and actinomycin according to SIOP 
WILMS 2001). CT performed after this treatment showed 
that the tumour dimensions did not change. This was 
mainly due to the presence of intra-tumour cysts that re-
mained as large as in the first CT scan. A decision was 
made to remove the tumour. A transperitoneal approach 
was used. During the surgery a tumour closely related 
to the peritoneum was found. This caused a rupture of a 
cystic part of the tumour. Radical right nephrectomy 
was performed with lymph node sampling. Apart from 
the described tumour rupture, no other complications oc-
curred. In the histopathological examination the nephro-
blastoma-diffuse anaplasia type was found. A high-risk 
Wilms tumour (3rd stage acc. to SIOP WILMS 2001) with 
an infiltration of liver and peritoneum was diagnosed. 

FIGURE 1. CT in transverse plane with right kidney tumor. The ca-
psular break and retroperitoneal fluid in the subcapsular, perirenal, 
and pararenal space was observed

FIGURE 2. CT in transverse plane with right kidney tumor and fat 
stranding around tumor (linear areas of soft-tissue attenuation in 
the fat around the tumor)

FIGURE 3. CT in frontal plane with poorly circumscribed tumor of ri-
ght kidney and intraabdominal fluid

TABLE 1. Complete blood count in our patient during admission to 
the hospital

Parameter (unit) Patient’s result Normal value

Haemoglobin (g%) 9,5 10-15

Haematocrit (%) 27 30-45

White blood cells (109/l) 17 8-15

Platelets (109/l) 467 150-300
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This child needed an aggressive treatment and whole ab-
dominal irradiation acc. to the protocol. The child has 
finished treatment and has been in a complete remission 
of the disease for two years.

DISCUSSION

Pre-operative tumour rupture is a significant risk fac-
tor for recurrence the Wilms tumour [5, 6]. Wilms tu-
mour grow quickly and are often very large when a child 
is admitted to hospital. This makes the tumour prone to 
spontaneous rupture, or it can be  after an unnoticed trau-
ma. In Europe, the diagnosis of preoperative rupture is 
based on the history, imaging, surgery and histopathology 
after pre-operative chemotherapy [7]. However, abdomi-
nal CT is not always conclusive in detecting pre-operative 
Wilms tumour rupture. Moreover, radiological markers 
of tumour rupture are also not always confirmed by sur-
gery and histopathological examination [8].

Le Rouzic et al. performed a retrospective analysis 
of patients treated for Wilms tumour [2]. The clinical 
criteria for tumour rupture included: intense abdominal 
pain, history of recent abdominal trauma and acute hae-
morrhage with rapid decrease in haemoglobin level. Ra-
diological features for tumour rupture included: capsular 
rupture, haemorrhage inside the tumour or in the perire-
nal space, retroperitoneal and/or intraabdominal effusion. 
The analysis was based on CT and histopathological re-
sults. Clinical manifestations of tumour rupture were ob-
served in 22 out of 28 patients and radiological symptoms 
in up to 24 children. Histopathological studies confirmed 
the rupture only in 5 cases. Four out of the 28 patients 
presented the criteria for tumour rupture during surgery. 
Our patient presented both clinical and radiological fea-
tures of tumour rupture. These were abdominal pain, de-
creased haemoglobin level, the presence of retroperito-
neal fluid, and an irregular outline of the tumour capsule 
without maintaining periorgan fat reserves.

Brisse et al. retrospectively analysed 250 patients 
treated with the protocols recommended by SIOP [9]. Ra-
diologic criteria set for retroperitoneal rupture included 
haemorrhage inside the tumour, retroperitoneal effusion, 
subcapsular and perirenal space haemorrhage and/or ret-
roperitoneal tumour nodules separated from the primary 
tumour. Criteria of intraperitoneal rupture included in-
traperitoneal acute hemorrhage, intraperitoneal tumour 
nodules, tumour damage communicating with peritoneal 
effusion and/or visibility of mesenteric infiltration. In 57 
patients clinical and radiological signs of pre-operative 
tumour rupture were described. Clinical criteria, such as 
abdominal pain, decrease in haemoglobin level, history 
of abdominal trauma were found in 39 children. The ra-
diological features without clinical signs were observed 
in the next 18 patients. In 48 children with the radio-
logical signs of retroperitoneal bleeding, the histopatho-
logical examination confirmed rupture only in 22 cases; 

these were all cases with intraperitoneal haemorrhage in 
CT examination. In our child apart from the previous-
ly listed features lymph node enlargement distant from 
the tumour was observed. The cystic part of the tumour 
described in CT might be the result of bleeding inside 
the tumour.

Khanna et al. performed a retrospective study, and 
they analysed CT examination from 204 research centres 
done in the years 2006 to 2010 [10]. Seventy children with 
Wilms tumour rupture were matched to 70 cases of  un-
complicated nephroblastoma. The radiological features 
of preoperative tumour rupture included poorly circum-
scribed mass, perinephric fat stranding, peritumoural 
fat planes obscured, retroperitoneal fluid, ascites beyond 
the cul-de-sac, peritoneal implants, ipsilateral pleural ef-
fusion, and haemorrhage inside the tumour. This study 
confirmed relatively low sensitivity of CT in the detec-
tion of preoperative Wilms tumour rupture. Ascites be-
yond the cul-de-sac was found to be the most predictive 
of tumour rupture. Other highly predictive factors were 
fat stranding around the tumour and the presence of ret-
roperitoneal fluid. In our patient fat stranding around 
the tumour and the presence of retroperitoneal fluid were 
observed. 

Fukuzawa et al. indicated that large tumour mass and 
a high ratio of the tumour area to the abdominal area in 
a preoperative single horizontal CT (T/A ratio- the ratio 
of the tumour area to the abdominal area in a preoper-
ative single horizontal computed tomography slice) are 
important risk factors for rupture during surgery [11]. 
The authors compared two groups of children with Wilms 
tumour. The T/A ratio in the ruptured group was signifi-
cantly higher than in the non-ruptured group. This was 
an important factor also in our child.

Considering all clinical and radiological features of tu-
mour rupture, the number of such cases will be very high. 
However, according to the SIOP report, preoperative tu-
mour rupture is estimated at only 3% of all Wilms tumour 
cases [12, 13]. Our patient did not manifest the features 
of acute abdomen and increasing anemisation caused by 
bleeding, despite big cystic lesions present in the tumour. 
So, neoadjuvant chemotherapy was the first line of treat-
ment, followed by surgery.

All clinical and radiological symptoms might suggest 
pre-operative tumour rupture. 

A decision about surgical treatment was made, despite 
the lack of clear reduction in tumour size after initial che-
motherapy.

CONCLUSIONS

In summary, according to the data presented, it is very 
important to treat each patient individually. Not every 
child who meets the radiological criteria for preoperative 
tumour rupture should be upgraded. Features of preop-
erative tumour rupture in CT are often not clearly objec-
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tive. Perhaps in the future this will be possible thanks to 
the increased precision and more advanced equipment. 
Until then, all known features of tumour rupture must 
be precisely analysed to avoid overstaging and over-treat-
ment. There is no doubt, however, that the radiological 
features of preoperative tumour rupture should be known 
to both radiologists and surgeons.
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