
514

Renal Tumor and Trauma: a Pitfall for Conversative Management
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ABSTRACT

Surgery Department, Federal University of São Paulo, Paulista School of Medicine, São Paulo, 
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Purpose: Conservative management has been largely used for renal trauma. Although this approach is safe and highly 
recommended, it can hide a pre-existing unknown condition, such as tumors or urinary malformations. A high index of 
suspicion is needed for early recognition of these conditions. We present four cases treated at the Pediatric Oncology 
Institute - Federal University of São Paulo, which have been initially treated conservatively for renal trauma.
Materials and Methods: We reviewed all 218 renal cases of renal tumors treated at our institution in a 22-year period, 
searching for associated trauma events. 
Results: Four cases of renal tumors were initially treated conservatively for blunt renal trauma of low energy mechanism. 
Patients’ ages ranged from 7 to 12 years old. Two patients had no previous symptoms, one patient had hematuria and 
another had an abdominal mass. Computerized Axial Tomography (CT) of the abdomen revealed disparate magnitude of 
the renal bleeding to the low energy mechanism of trauma. All patients underwent surgical treatment. Kidney specimens 
showed Wilms tumor in three cases and renal carcinoma in one.
Conclusions: The association between renal tumors and trauma should be suspected when renal trauma hemorrhage on 
abdominal CT scan does not match the low energy mechanism of blunt abdominal trauma. The key for a successful diag-
nosis of renal tumor or congenital malformations is the high index of suspicion for these conditions.
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INTRODUCTION

	According to the World Health Organiza-
tion (1), approximately six million people die due 
to trauma each year. Of these, 800.000 deaths and 
50 million of permanently disabled individuals are 
aged between 0 and 14 years. Ten percent of all ab-
dominal traumas involve the kidney, but it is often 
detected after the primary exam of the traumatized 
patient, except when the patients presents initially 
with hypovolemia. It can also be suspected when 
hematuria is observed after bladder catheteriza-

tion. Thus, when there are no other associated in-
juries, it rarely causes death. Often conservative 
management of renal trauma is the gold standard 
of treatment fr majority of injuries (2-7). It is a safe 
and highly recommended approach, but an under-
lying unknown condition can be also present.

	The association between trauma and uri-
nary malformations or other pre-existing condi-
tions is well known. Schmidlin et al. found an in-
cidence of 19% of abnormal kidneys in their series 
of blunt renal trauma. (8)  A trauma episode often 
occurs prior to the diagnosis of those pre existing 
unknown conditions.
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	Literature does not refer to the incidence of 
pre existing renal tumors and trauma. Renal tumors 
are also quite frequent, being the second most com-
mon malignant solid tumor in children, accounting 
for 6% of childhood cancers.

	The aim of this report is to analyze the se-
ries of renal tumors of a pediatric oncology center 
and its association with renal trauma.

 
MATERIALS AND METHODS

A 22-year retrospective chart review of clin-
ical and surgical records of 218 renal cases of renal 
tumors treated at the Pediatric Oncology Institute 
of the Federal University of São Paulo, Brazil.

RESULTS

	We found four cases of renal trauma associ-
ated with renal tumors. Three were male and one, 
female (Table-1).

	Case 1: A 7-year-old male, presented with 
gross hematuria for one week. Six months before he 
had fallen from a tree and was conservatively treated 
for renal trauma in another hospital, but lost follow-
up. He had a painless abdominal mass on the right 
flank. CT showed an abnormal kidney, suspicious of 
renal tumor/ urinoma (Figure-1). Laparotomy was 
performed, due to gross hematuria, and a ruptured tu-
mor of the upper pole of the right kidney was found. 
Nefrectomy was performed, as well as surgical stag-
ing of the tumor. Postoperative period was unevent-
ful. Pathology revealed an anaplastic Wilms tumor 
and postoperative staging showed a pulmonary me-
tastasis, thus the patient was staged IV. Patient was 
alive and well until three years after surgery. Follow 
up was lost afterwards.

	Case 2: A 10-year-old, female, presented 
with abdominal pain after falling from the couch. A 
CT was performed and showed a large hematoma / 
tumor in the right upper renal pole, with calcifica-
tions (Figure-2). No renal injury was observed. She 
was initially treated conservatively for renal trauma 
in a different hospital, but due disparate size of the 
CT findings and mechanism of trauma and renal cal-
cifications, she was refered to our institution. Lapa-

rotomy was performed, revealing a ruptured right 
upper pole tumor. Nefrectomy and surgical staging 
were undertaken. Pathology showed blastematous 
Wilms tumor. Patient refused further treatment, as 
stage III and returned two years later with pulmonary 
metastasis. She underwent chemo and radiotherapy, 
as well as thoracotomy. Patient is alive, three years 
disease-free after the end of treatment.

	Case 3: A 9-year-old, male, presented with 
hematuria and abdominal mass. During the inves-
tigation, he fell from roller skate and had severe 
abdominal pain. Laparotomy was performed and 
showed a ruptured right renal tumor. The kidney 
was removed and surgical staging was undertak-
en. The patient was considered stage III. He was 
treated with chemo and radiotherapy. He has been 
disease-free for 12 years.

	Case 4: A 12-year-old male, was refered to 
our hospital after being treated conservatively for 
renal trauma elsewhere for three days. The patient 
fell from a tree. CT is shown at Figure-3. Suspect-
ing of a ruptured renal tumor, laparotomy was per-
formed and showed a ruptured and bleeding right 
renal mass (Figure-4). Pathology revealed a renal 
carcinoma. Postoperative period was uneventful 
and the patient is alive and disease-free one year 
after the end of treatment.

 
DISCUSSION

Since trauma is an endemic disease, treated 
mostly by general surgeons, it is important that trau-
ma surgeons are aware that renal tumors can be pres-
ent when treating renal trauma conservatively in the 
pediatric population, particularly when CT and ultra-
sound findings are discordant to a low energy mecha-
nism of abdominal trauma.

	Often conservative treatment of renal trauma 
is successful (89-95%), even for complex injuries 
(2,9-11). However, renal tumor or other urinary ab-
normalities maybe masked by trauma. Late diagno-
sis of a renal tumor may impact patients’ outcome as 
shown in our first case, which had pulmonary metas-
tasis six months after renal trauma.

Due to particular issues with these pediatric 
patients such as surgical staging of childhood renal tu-
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mors, it is advisable to transfer the patient to a pediatric 
oncology center. Children’s kidneys are more suscep-
tible to trauma than in the adult poopulation, since they 
are relatively larger, have fetal lobulation, less muscle 
and fat in the abdominal wall and peri-nephric area.

	The association between trauma and urinary 
malformations or other pre-existing conditions is well 
known. Schmidlin et al. (8) found an incidence of 19% 
of abnormal kidneys in their series of blunt renal trau-
ma. Chaparro et al. (12) reported 11.6% of abnormal 

Figure 1 - CT of case 1: a large renal mass due to Wilms 
tumor, with intratumoral hemorrhage.

Figure 2 - CT of case 2: renal mass due to Wilms tumor 
with hemorrhage and calcifications.

Figure 3 - CT of case 4: peri-renal hematoma due to ruptured renal carcinoma.

Table 1 - Summary of reported cases.

Table 1 - Summary of reported cases. 
 
 
Case Sex Age Trauma Mechanism Tumor Patology 

1 Male 7 yo Fall from a tree Wilms tumor 

2 Female 10 yo Fall from the sofa Wilms tumor 

3 Male 9 yo Fall from roller skate Wilms tumor 

4 Male 12 yo Fall from a tree Clear Cell Carcinoma 
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Figure 4 - Ruptured tumor – case 4: surgical findings of 
a ruptured renal carcinoma.
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kidneys associated with trauma. A trauma episode of-
ten occurs prior to the diagnosis of those pre existing 
unknown conditions.

	The real incidence of renal tumor is not well 
defined in the literature. Levant and Feldman reported 
one of the first reports (13), of ruptured Wilms tumor. 
Fraley and Halverstadt (14) related a case of fall from 
standing height, which was initially treated conserva-
tively for renal trauma, but surgery was indicated due 
to abdominal pain and bleeding. A ruptured Wilms 
tumor was found. A ruptured renal adenocarcinoma, 
as in our fourth case, was described in a 10-year-old 
girl (15). A similar case was described in an adult by 
Woodside and Borden (16).

	Diagnosis can be very challenging. It is piv-
otal to consider the mechanism of injury and degree 
of trauma, and disparate CT findings. Differentiation 
between a hematoma and hemorrhage associated 
with an underlying benign or malignant lesion can 
be challenging (17). CT scans are often inconclusive, 
thus a high index of suspicion is needed by the at-
tending doctors.

CONCLUSIONS

	We conclude that clinical and CT findings 
of renal injury out of proportion to blunt abdominal 
trauma mechanism should raise the presence of a 
concomitant renal tumor in the pediatric population. 
Therefore, a high index of suspicion must be exer-

cised when dealing with pediatric renal trauma pa-
tients. Although the association between renal tumors 
and trauma is already known, often patients with renal 
tumors post blunt abdominal trauma receive conser-
vative treatment since renal trauma may mask rupture 
renal masses. Finally, one may investigate  pediatric 
and general surgeons to consider the possibility of 
dealing with a renal tumor, especially when the image 
does not correspond to the related energy transfer.
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