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ABSTRACT 

Backgrounds: Retroperitoneal tumor is a type of tumor that develops in the peritoneal cavity. In which neuroblastoma and renal 

papillae are the most common. Imaging diagnosis takes an essential role in the detection, diagnosis, follow of tumors, and so does 

Computed tomography. We aim to determine the value of computed tomography in the diagnosis of primary retroperitoneal 

neoplasms in children. Methods: Ninety-six pediatric patients diagnosed with neuroblastoma (49 cases) and Wilms (47 cases) at the 

Children Hospital 2 Ho Chi Minh City from August 2013 to September 2017. The study designed with prospective analysis. Tools and 

means of study: CT images were taken by the "CT Light Speed" machine with eight probe ranges of GE incorporation, USA. Results: 

Most tumors are heterogeneous after contrast injection. The calcification rate in neuroblastoma (83.7%) was significantly higher than 
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that in Wilms' tumor (17%). Necrotic tumors were high, accounting for 77.6% of neuroblastoma and 74.5% of Wilms' tumor. The 

incidence of hemorrhage was more elevated in neuroblastoma (77.6%) than in Wilms' tumor (46.8%). The prevalence of vascular 

occlusion in the neuroblastoma group was significantly higher in the Wilms' tumorgroup (69.4% vs. 2.1%). Vascular pressure in 

neuroblastoma was 59.2%, and in Wilms' tumor was 55.3%. Signs of tumors crossing the midline accounted for 57.1% of patients 

with neuroblastoma and 59.6% of patients Wilms' tumor. Conclusions: CT scan is valuable in the diagnosis of primary retroperitoneal 

neoplasms in children to distinguish neuroblastoma with Wilms' tumor. Also, the CT scan helps to choose appropriate therapy and 

follow up after treatment as well. 

 

Keywords: computed tomography, neuroblastoma, Wilms' tumor, children 

 

 

1. INTRODUCTION 

Primary retroperitoneal tumors are types of tumors that develop in the retroperitoneal cavity (Mota et al., 2018). Retroperitoneal 

tumors may be originated from the kidneys, adrenal glands, vital nerves, lymph nodes, lymphatic tubes, sympathetic nodes (Zderic, 

2004; Acar et al., 2015). In particular, neuroblastoma and Wilms' tumor are the two most common tumors (Dickson et al., 2008). 

Neuroblastoma is common cancer, with histopathological characteristics as well as diverse clinical symptoms, the disease may be 

asymptomatic until severe clinical presentation due to invasion other organs of the tumor (Colon and Chung, 2011). Neuroblastoma 

accounts for 15% of childhood cancer deaths (Kushner, 2004).  

Neuroblastoma is one of the most common types of tumors in children, accounting for 95% of kidney cancers in children under 

15 years of age (Lonergan et al., 2002). Retroperitoneal tumor evaluation is important in the selection of appropriate treatment. 

There are many methods of investigating retroperitoneal tumors such as ultrasound, X-ray, magnetic resonance imaging, and 

computed tomography (Piccardo et al., 2020). In particular, computerized tomography is an increasingly popular method, widely 

used, providing much-needed information, contributing to the orientation of appropriate treatment regimens and prognosis of the 

disease (Wu and Ghimire, 2009; Liguori et al., 2015). Therefore, we conducted this study to determine the value of computed 

tomography in the diagnosis of primary retroperitoneal neoplasms in children. 

 

2. MATERIALS AND METHODS 

Children under 15 years of age, diagnosed with retroperitoneal tumors (including neuroblastoma and Wilms' tumor) at Children 

Hospital 2 from August 2013 to September 2017. Institutional review board of the hospital approved this study (IRB number: 

26/2013). Informed consent of patients was obtained. 

During the study time, we selected 96 cases of retroperitoneal tumor (49 cases of neuroblastoma, 47 cases of kidney tumor) on 

computerized tomography. The image of CT scan was taken by 8-segment transducer "CT Light Speed" of GE, USA. The procedure 

of scanning for neuroblastoma in children: + Survey field: Chest and abdomen, extending from the neck area to the bottom of the 

pubic bone, assessing the entire tumor as well as investigating suspected metastatic lesions, in both pelvic and chest region, 

according to the number is pre-set. + Assessment: Image quality of images is reproduced of axial plane, Coronal, Sagittal. Data 

processing using SPSS 20.0 program. 

 

3. RESULTS 

Ninety-six cases of the retroperitoneal tumor (including 49 neuroblastoma and 47 Wilms' tumor) were taken CT scan. Table 1 shows 

the tumors enhancement heterogeneous after contrast injection, and there is no difference between patients with neuroblastoma 

(Figure 1) and Wilms' tumor (Figure 2). The majority of neuroblastoma in the study were calcified (83.7%), while this rate in Wilms' 

tumorgroup was only 17%; the difference was significant (p <0.01) (Table 2). 

 

Table 1 Enhancement characteristic 

Enhancement 

characteristic 

Neuroblastoma Wilms' tumor 

n % n % 

Homogeneous 03 6.1 3 6.4 

Heterogeneous 46 93.9 44 93.6 

Total 49 100% 47 100 
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Figure 1 A patient with enhanced heterogeneous neuroblastoma 

 

 

 

Figure 2 Axial CT image of a Wilms' tumor with enhanced heterogeneous 

 

 

Table 2 Calcification in tumor 

Calcification in tumor 
Neuroblastoma Wilms' tumor 

n % n % 

Calcification 41 83.7 8 17.0 

Non calcification 8 16.3 39 83.0 

Total 49 100% 47 100 

 

Necrotic tumors have a high rate, accounting for 77.6% of neuroblastoma and 74.5% of Wilms' tumor (Table 3). Hemorrhagic 

tumors have a high rate in neuroblastoma (accounting for 77.6%) while this proportion in Wilms' tumorgroup is 46.8% (p <0.05) 

(Table 4).  

 

Table 3 Necrosis in the tumor 

Necrosis in the tumor 
Neuroblastoma Wilms' tumor 

n % n % 

Necrosis 37 75.5 35 74.5 

Non necrosis 12 24.5 10 21.3 

Total 49 100% 47 100 
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Table 4 Hemorrhage in tumor 

Hemorrhage in tumor 
Neuroblastoma Wilms' tumor 

n % n % 

Hemorrhage 37 75.5 22 46.8 

Hemorrhage 12 24.5 25 53.2 

Total 49 100% 47 100 

 

The rate of vascular coating in the group of neuroblastoma was significantly higher than that of the group of Wilms' tumor 

(69.4% compared with 2.1%, p <0.01) (Table 5). The rate of vascular suppression in the neuroblastoma is 59.2%, and in the Wilms' 

tumor is 55.3% (Table 6). The signs of tumor crossing the middle line accounted for 57.1% of the neuroblastoma and 59.6% of the 

Wilms' tumor (Table 7). 

 

Table 5 Vascular coating characteristic 

Vascular  

coating characteristic 

Neuroblastoma Wilms' tumor 

n % n % 

Surrounds blood vessels 34 69.4 1 2.1 

 Non surrounds blood vessels 15 30.6 46 97.9 

Total 49 100% 47 100 

 

Table 6 Vascular suppression characteristic 

Vascular  

suppression characteristic 

Neuroblastoma Wilms' tumor 

n % n % 

Vascular suppression 29 59.2 26 55.3 

 Non vascular suppression 20 40.8 21 44.7 

Total 49 100% 47 100 

 

Table 7 Relating the tumor to the midline 

Relating the  

tumor to the midline 

Neuroblastoma Wilms' tumor 

n % n % 

Yes 28 57.1 28 59.6 

No 21 42.9 19 40.4 

Total 49 100% 47 100 

 

4. DISCUSSION 

From August 2013 to September 2017, we collected 96 cases of retroperitoneal tumor (49 cases of neuroblastoma, 47 cases of 

kidney tumor) which were fully filled the inclusion criteria. Some other common retroperitoneal neoplasms such as Paraganglioma, 

rhabdomyosarcoma, benign teratoma lipoblastoma and lymphoma were not seen or excluded from the study due to the very small 

number (one or two cases for each type). Contrast-blocking properties: The inconsistent contrast-arrest rate of neuroblastoma in our 

study is 95.9%, higher than that of the author Le Thi Kim Ngoc (78%) (Le Thi Kim Ngoc, 2008). This is due to the size of the tumor, 

hemorrhage, calcification or necrosis. Our research results show that the Wilms' tumor with heterogeneous contrast dye is 94%.  

Calcification in the tumor: Our research results show that calcification in neuroblastoma accounts for 83.7%, equivalent to that of Le 

Thi Kim Ngoc (80%) (Le Thi Kim Ngoc, 2008). Meanwhile, renal tumors, calcification accounts for 17%. Calcification is a characteristic 

feature of neuroblastoma, which helps distinguish it from Wilms' tumor. 

Necrosis in tumors: Necrosis in neuroblastoma accounts for 75.5%. Necrosis in Wilms' tumor accounts for 74.5%. Necrosis in tumors 

is usually caused by a large mass resulting in poor vascular nourishment. 

Hemorrhage in tumor: Hemorrhage in neuroblastoma accounts for 75.5%. Meanwhile, hemorrhagic intracellular hemorrhage 

accounted for 46.8%. Hemorrhage in the tumor is often seen in large tumors. According to the study of Richard E, hemorrhage in 

neuroblastoma accounts for 55%.  

Vascular coating: The rate of neuroblastoma with a vascular coating, according to our study, is 69.4%; the rate of neuroblastoma 

with a vascular coating is 2.1% (Richard et al., 1984). The study results show that the vascularity of neuroblastoma is much higher 

than that of Wilms' tumor. Evaluation of tumor vascular encapsulation is very valuable in surgical prognosis. 
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Pushing blood vessels: According to our research, the rate of neuroblastoma that pushes blood vessels is 59.2%, of Wilms' tumor, is 

55.3%. Thus the rate of vascular suppression of these two types of tumors is nearly the same.  

Related to the midline: Neuroblastoma crosses the middle line accounting for 42.9% while, our research results also show that the 

midline rate of Wilms' tumor is 59.6%. 

Retrospective study and small sample size were limitations of this study. Further studies are strongly recommended in the field 

with larger sample size for longer study duration to get more accurate results. 

 

5. CONCLUSION 

Most enhancement tumors were heterogeneous after contrast injection, and there was no difference between the patients with 

neuroblastoma and Wilms' tumor group. The rate of calcification in the neuroblastoma was significantly higher than that of the 

Wilms' tumor. Necrotic tumors have a high rate of neuroblastoma and Wilms' tumor. The rate of hemorrhagic tumors in 

neuroblastoma is higher than that in Wilms' tumor. The rate of vascular coating in the group of the autonomic tumor was 

significantly higher than that of Wilms' tumor group. The rate of hemorrhage in neuroblastoma is 59.2% and in Wilms' tumor. The 

signs of tumor crossing the middle line accounted for 57.1% of the neuroblastoma and the Wilms' tumor. 
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