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A B S T R A C T   

Introduction and importance: Wilms tumor (WT), a prevalent pediatric renal malignancy (7 %), frequently in-
tertwines with genitourinary anomalies. This unique report presents a case of WT combined with horseshoe 
Kidney and an extending atrial thrombus, emphasizing critical management considerations. 
Case presentation: A 3-year-old boy, experiencing flank pain and weight loss, manifested a WT linked to horseshoe 
Kidney, accompanied by an atrial thrombus. Neoadjuvant chemotherapy downsized the tumor and thrombus, 
enabling successful surgical intervention. Post-surgery, 27 weeks of adjuvant chemotherapy were administered. 
Over three years, follow-up exhibited renal recovery, no recurrence, and clear CT scans. 
Discussion: Prompt identification, precise imaging (via CT angiography), and multidisciplinary care are pivotal 
for managing WT in horseshoe Kidney cases. Preoperative chemotherapy notably reduced tumor and thrombus 
sizes, enhancing surgical feasibility. Long-term vigilance is essential for recurrence and treatment-related 
complications. 
Conclusion: Effectively managing WT in horseshoe Kidneys demands timely recognition, meticulous imaging, and 
collaborative management. Successful outcomes highlight preoperative chemotherapy's benefits and underscore 
extended monitoring's significance in confirming sustained recovery.   

1. Introduction 

WT, also referred to as Nephroblastoma, is the most common and 
prevalent pediatric renal tumor. WT comprises 87 % of all renal tumors 
and represents 7 % of all malignant tumors diagnosed in children [1]. 
WT typically occurs before the age of 15 years and the usual age of 
diagnosis is 3 years [2]. WT is a triphasic tumor, composed of blastema, 
epithelial, and stromal tissues. WT is often associated with several 
syndromes, including WAGR (WT, aniridia, genitourinary anomalies, 
and a variety of developmental delays) [3]. Genitourinary anomalies 
include conditions such as cryptorchidism, male pseudo hermaphro-
ditism, hypospadias, and renal anomalies like hypoplasia, ectopia, 
duplication anomalies, and horseshoe kidneys [3]. The term “horseshoe 

Kidney” refers to a congenital condition in which both kidneys are fused 
at the lower pole, preventing them from ascending to their normal po-
sitions. According to reports, the occurrence of horseshoe Kidney in the 
general population is approximately 1 in 400 [4]. Estimates suggest that 
approximately 0.5 % of all WT are discovered in individuals with 
horseshoe Kidney [4], and the presence of a vascular thrombus in such 
cases is extremely rare. We report a rare case of WT in a patient with 
horseshoe Kidney, accompanied by a thrombus in the inferior vena cava 
(IVC), extending up to the right atrium. The objective of reporting this 
case is to contribute to the existing medical literature by presenting a 
documented case of WT with inferior vena cava thrombus in a patient 
with horseshoe Kidney and highlighting the importance of early recog-
nition, accurate imaging, and appropriate treatment for optimal clinical 
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outcomes in such cases. The case report was reported according to the 
guidelines assembled by SCARE group [5]. 

2. Case report 

A 3-year-old boy presented with right flank pain and an abdominal 
mass for the past six months, along with a history of significant weight 
loss. Clinical examination revealed a non-tender, firm, non-mobile mass 
in the right flank. Past medical and surgical history was unremarkable. A 
CT scan of the abdomen and chest showed a horseshoe-shaped kidney 
with a heterogeneously enhancing mass (12.7 × 11.5 × 10.0 cm) arising 
from the isthmus and the adjacent part of the right kidney (Fig. 1). There 
was a large thrombus involving the renal vein and the inferior vena cava, 
extending up to the right atrium (Fig. 2). No evidence of pulmonary 
metastasis was found. Microscopic hematuria was observed on urine 
analysis. Hemoglobin was 9 g/dl, and serum urea and creatinine were 
within normal limits. A tru-cut biopsy of the mass showed a tumor 
consisting of mesenchymal, epithelial, blastemal components, and 
nephrogenic rest features suggestive of a triphasic WT. Echocardiogra-
phy showed a large Inferior vena cava thrombus extending into the right 
atrium, causing no obstruction to the tricuspid valve but some 
obstruction to IVC inflow. 

After six weeks of neoadjuvant chemotherapy (Vincristine, Doxoru-
bicin and Dactinomycin), a follow-up CT scan of the abdomen and chest 
showed regression in tumor size (7 × 6.9 × 5.8 cm) and decreased 
thrombus level in the IVC, up to the hepatic veins. CT angiography 
revealed three main renal arteries (one for the right kidney, one for the 
isthmus, and another one for the left kidney). Then the child underwent 
right radical nephrectomy, isthmectomy, and lymph nodes sampling by 
upper abdomen transverse incision (Fig. 4). The liver was mobilized 
(piggy-back maneuver) to expose the intrahepatic part of the IVC, and a 
longitudinal cavotomy was made after taking control of the left renal 
vein, proximal and distal vena cava (Figs. 5 and 6). The entire tumor 
thrombus was removed, the IVC was flushed, repaired using 4/0 pro-
lene, and flow was restored (Fig. 7). Histopathology revealed an 8.0 ×
3.5 × 6.0 cm mass with no viable tumor (Fig. 3). The renal hilum, renal 
vein, and ureter were free of the tumor. Seven lymph nodes were 
retrieved, all of which showed reactive hyperplasia. 

Post-operative recovery was smooth and uneventful. Doppler ultra-
sound study of the left kidney showed a normal flow pattern with a 
resistive index of 0.66 with normal flow in the IVC and normal echo-
cardiography. The patient was discharged on the 4th postoperative day. 
He received 27 weeks of adjuvant chemotherapy and is doing well for 
the last three years. He remained on three-monthly follow-up (initially 
for 2 years) to assess disease recurrence and potential chemotherapy- 

related complications. This follow-up included a comprehensive evalu-
ation comprising a medical history, physical examination, urine anal-
ysis, complete blood count, renal function tests, and abdominal and 
pelvic ultrasound. As of now, his follow-up schedule has transitioned to 
a six-month interval and he is in good health with normal renal function. 
His most recent abdominal CT scan revealed no signs of disease recur-
rence, and there were no observed complications related to his treat-
ment. (Fig. 8). 

3. Discussion 

WT is the most common renal malignancy of childhood and the fifth 
most common pediatric malignancy overall [6]. horseshoe kidney (HSK) 
is a renal fusion anomaly characterized by the fusion of the kidneys 
through an isthmus at the lower pole in 90 % of cases. This isthmus is 
predominantly composed of functional renal tissue, although it can oc-
casionally manifest as a fibrous band [7]. horseshoe kidney is a risk 
factor for renal malignancies, with renal cell carcinoma being the most 
common [8]. Among patients enrolled in the National WT Study 
(NWTS), the incidence of HSK among those with WT was found to be 
approximately 1.96 times higher than that of the general population [4]. 
Despite the elevated risk compared to the general population, HSK is not 
currently recommended as a condition warranting WT screening [3]. 
Since horseshoe kidney is usually an asymptomatic condition [6] most 
cases reported in the literature are diagnosed concurrently with the 
tumor itself. In NWTS, 13 out of 41 patients with WT were not diagnosed 
with HSK on preoperative imaging [4]. 

The most frequent presentation of WT in a horseshoe kidney is a 
painless abdominal mass. However, it tends to manifest at an earlier 
stage in horseshoe kidneys compared to normal kidneys due to its 
location directly above the vertebral column making it easily palpable 
[9] The manifestation of WT in horseshoe kidney does not differ 
significantly from that in the general population, as observed in reported 
cases of WT [4]. Ultrasound may be the first imaging modality to 
identify the mass; however, a CT scan with intravenous contrast is 
required for more detailed information and tumor staging [10]. Echo-
cardiography is strongly recommended for visualization in all patients 
with IVC thrombus [11] Both WT with intravascular invasion into the 
inferior vena cava and WT occurring in horseshoe kidneys present 
complex surgical challenges [9]. One distinguishing factor between WT 
in horseshoe kidney and the general population is the vascular supply to 
the tumor. Unlike the usual single arterial supply to the kidney, horse-
shoe kidney may exhibit variations in shape and blood supply, including 
duplicate or triplicate renal arteries [4]. Consequently, it becomes 
imperative to establish the blood supply to both the kidney and tumor 

Fig. 1. Preoperative CT scan (Axial view) Horseshoe kidney with Tumor.  
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through CT angiography to facilitate surgical resection of WT in horse-
shoe kidney [12]. In our case, three renal arteries were identified, one 
for each kidney and one for the isthmus. Intracaval thrombus is found in 
up to 8 % of patients with WT, as reported in the Children's Cancer Study 
Group UKW3 trial [13]. In our case, the IVC thrombus extended up to 
the right atrium. As the most common site of metastasis is the lungs and 
a CT scan of the chest is the optimum choice for ruling out metastasis. A 
core needle biopsy is not routinely recommended unless atypical find-
ings are present [6]; however, we performed percutaneous biopsy as 
recommended by UKCCSG/CCLG for all renal masses prior to chemo-
therapy as there is a risk of renal tumors resembling Wilms' tumor 
actually being different tumor types [14]. The use of preoperative 
chemotherapy in the treatment approach for WT recommended by the 
Société Internationale d'Oncologie Pédiatrique (SIOP) facilitates tumor 

size reduction, thereby enabling easier tumor resection and preservation 
of nephrons [15]. Additionally, preoperative chemotherapy reduces the 
risk of tumor spillage during surgical resection [15] Hence, this 
approach demonstrates potential benefits in scenarios involving bilat-
eral tumors as well as in cases where there is thrombus in the inferior 
vena cava and atrium or the presence of massive tumors [6]. 

It is also recommended in the Children's Cancer Study Group UKW3 
trial for cases with extensive thrombus [13] In our presented case, where 
tumor involved the isthmus and right-sided kidney with thrombus up to 
the right atrium, the utilization of preoperative chemotherapy yielded 
positive outcomes. The chemotherapy not only resulted in tumor size 
reduction but also diminished the thrombus extent from the right atrial 
level to the hepatic vein. Our findings align with the prevalent approach 
observed in previously reported cases of WT in horseshoe kidneys [12]. 

Fig. 2. Preoperative CT scan showing thrombus in IVC.  

Fig. 3. Histopathology (Tumor necrosis & chemotherapy induced changes).  

G.M. Zafar et al.                                                                                                                                                                                                                                



International Journal of Surgery Case Reports 112 (2023) 108951

4

To achieve an adequate tumor resection, radical nephroureter-
ectomy with lymph nodes sampling is recommended using a generous 
transverse, transperitoneal incision [6]. Complete resection of the 
affected kidney along with the isthmus is recommended for unilateral 
tumor in horshoe kidney [9] In the presented case, complete removal of 
the right kidney, isthmus, and tumor was carried out. For the extraction 
of thrombus, an intra-abdominal approach is generally sufficient, 
particularly for intrahepatic lesions. However, when there is an 

extension of the tumor thrombus above the hepatic veins or into the 
atrium, the utilization of cardiopulmonary bypass becomes necessary for 
thrombus removal [16]. Due to the reduction in postoperative thrombus 
level, which was achieved through neoadjuvant chemotherapy, our 
patient was fortunate to be spared the need for cardiopulmonary bypass. 
Certain studies have suggested the use of partial nephrectomies as an 
alternative approach for WT in the general population [17]. This 
approach is based on the evidence that nephron-sparing surgeries can 
decrease the risk of long-term renal insufficiency [18]. Recent research 
suggests that in certain cases of bilateral WT with intravascular 
thrombus, the feasibility and safety of nephron-sparing surgery can be 
achieved after administering chemotherapy, provided there is appro-
priate staging and careful mapping of the renal vascular supply [19]. 

Following the surgery, the need for and specific regimen of post-
operative chemotherapy is determined by histology-based risk classifi-
cation and staging. Consequently, lymph node sampling plays a crucial 
role in the decision-making process, even if there is no evidence of nodal 
involvement on preoperative imaging or during surgical inspection [20]. 
Complications associated with WT treatment are often related to the 
chemotherapeutic agent used, such as doxorubicin, which is known to 
be associated with cardiac toxicity [21]. In rare cases, complications 
may also arise from radiotherapy, including growth defects or secondary 
malignancies [22]. The incidence of renal failure in patients with WT is 
generally less than 1 %, although it may be higher in cases associated 
with congenital syndromes [23]. Over all the morbidity and survival 
rate of children diagnosed with WT in horseshoe kidneys appear to be 
similar to those observed in the general population [24]. 

4. Conclusion 

In conclusion, the presented case highlights the association between 
WT and horseshoe kidney, as well as the rare occurrence of an extensive 
vascular thrombus. Early recognition, appropriate imaging, and a 
multidisciplinary approach are essential for optimal management and 
improved outcomes in these rare cases. Further research on similar cases 

Fig. 4. Horseshoe kidney with Tumor.  

Fig. 5. Control of proximal, distal IVC & opposite renal vein.  
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will contribute to a better understanding of the clinical characteristics, 
treatment strategies, and long-term follow-up of WT in horseshoe 
kidneys. 

Parental consent (for minors) 

Written informed consent was obtained from the patient's parent/ 
legal guardian for publication and any accompanying images. A copy of 

the written consent is available for review by the editor-in-chief of this 
journal on request. 
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Fig. 6. Cavatomy and tumor thrombus.  

Fig. 7. Repaired IVC and Restoration of blood flow.  
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