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Abstract

died 5 months after surgical resection.

Background: Malignant rhabdoid tumor of the kidney is the most aggressive childhood renal tumor. A preoperative
diagnosis is critical in order to correctly establish a therapeutic strategy and a full metastatic workup.

Case presentation: \We report on a 3-month-old case with fever, diarrhea, and abdominal distension treated surgi-
cally with adjuvant chemotherapy. The diagnosis was confirmed postoperatively. Relapse was quick, and the child

Conclusions: Rhabdoid renal tumor in young age is associated with a high mortality rate even with invasive strate-
gies. Case reports and research are critical for evaluating existing protocols and improving prognosis. Diverse clinical
trials are being conducted in the hopes of improving the prognosis of rhabdoid renal tumors.
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Background

The malignant rhabdoid renal tumor is an extremely rare
and aggressive childhood renal tumor. In children, it
accounts for 0.9 to 2% of kidney tumors [1]. As it arises
from primitive medullar cells and invades both the hilum
and the collecting system, imagery can be characteristic
[1]. A full metastatic workup with a specific therapeutic
strategy could improve its outcomes if a correct preop-
erative diagnosis is made. However, it represents a low
overall survival rate ranging between 22 and 2% [2]. Giv-
ing its rarity, case reports and in vitro studies are critical
in improving its prognosis. Herein, we present a case of
an aggressive renal tumor affecting a 3-month-old infant
that resulted in poor outcomes.

Case presentation

A previously fit and healthy 3-month-old girl presented
to an outside emergency department with a 2-day his-
tory of relentless fever of 39 °C, diarrhea, and abdominal
distension. Upon examination, the infant was dehydrated
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and lethargic and had a palpable mass in the right hypo-
chondria. Laboratory tests revealed low hemoglobin and
hematocrit as well as an elevated C-reactive protein value
at 280. There was no hematuria, and the rest of the tests
was normal, particularly renal function and ionized cal-
cium levels.

Abdominal ultrasound was initially performed reveal-
ing a 7 cm heterogeneous spherical mass arising from the
right kidney with multiple hemorrhagic areas and fines
calcifications and no concomitant adenomegaly (Fig. 1).
Given the lack of necessary equipment in the outside
hospital, she was subsequently referred to our Depart-
ment of Pediatric Surgery in Children’s Hospital of Tunis
which is a well-established institution in Tunisia with a
multidisciplinary team.

An abdominal CT was performed revealing a 7 cm het-
erogeneous spherical mass arising from the apical pole
of the right kidney with multiple hemorrhagic areas and
fine calcifications with no concomitant adenomegaly.
There were no subscapular fluid accumulations or vascu-
lar thrombosis. There was an important uretero-pyelo-
calicielle dilation (Fig. 2).

There was no sign of metastatic disease to the chest.
At this point, a collaborative discussion between
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hemorrhagic areas and fine calcifications

Fig. 1 Ultrasound picture: revealing a 7 cm heterogeneous spherical mass arising from the apical pole of the right kidney with multiple

Fig. 2 A CT scan: revealing an important uretero-pyelo-calicielle
dilation with fine calcifications

radiologists, pediatric oncologists, and pediatric sur-
geons took place, and two diagnoses were proposed:
rhabdoid tumor or mesoblastic nephroma. Given her
young age, it was decided not to begin with preopera-
tive chemotherapy and instead start with a primary
surgery.

Peroperatively, the tumor was 10 ¢m long and pur-
plish-red in color. It had a solid-cystic consistency
that had developed at the expense of the posterior and
medial renal lip. It did not infiltrate the psoas, or adre-
nal gland, or the renal vein with multiple reactional
adenomegaly. The patient underwent a radical primary
ureteronephrectomy with regional lymphadenectomy.

The histological examination confirmed the diagno-
sis of a malignant rhabdoid tumor. It was composed of
solid sheets showing an unusual proliferation of epithe-
lioid cells with eosinophilic cytoplasm, single or multiple
atypical nuclei, and easily identifiable multiple mitoses.
The tumor was partially hemorrhagic and cystic with
focal necrosis. Urothelium was not involved. It showed
hilum and capsular invasion with no evidence of vascu-
lar or ganglion extension. The tumor was classified as
a rhabdoid kidney malignant tumor at stage 3 accord-
ing to COG’s staging of Wilms tumors. Postoperative
extension workout included a brain magnetic resonance
imaging and a bone scan and showed neither bone nor
brain metastases. The course of postoperative treatment
was chemotherapy and no radiation given her young age
despite a negative histology evaluation. The patient was
subsequently treated with vincristine, cisplatin, doxoru-
bicin, and cyclophosphamide. Serial imaging detected a
relapse with a local recurrence, cutaneous, and inferior
vena cava invasion (Fig. 3). The patient was given inten-
sive chemotherapy; however, she was later deceased 5
months after the surgery with cardiac failure.

Discussion

Renal tumors account for 7 to 8% of all pediatric malig-
nancies. Wilms tumor with favorable histology repre-
sents 75% of new cancers. It has been one of modern
medicine’s greatest achievements. Its overall survival rate
had exceeded 90% in both Children Oncology Group
(COQ) trials and the International Society of Pediatric
Oncology (SIOP) trials [2]. High-risk renal tumors such
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Fig. 3 Alocal recurrence: cutaneous bulging appearing 5 months
postoperatively and revealing a local recurrence

as anaplastic Wilms tumor, metastatic renal sarcoma,
malignant rhabdoid tumor, and carcinoma make up the
remaining 25% [1]. In 1978, the malignant rhabdoid renal
tumor was first recognized as a sarcomatoid variety of
Wilms tumor, but it was later characterized as a distinct
entity [3]. It represents 2% of all childhood renal tumors
according to the database of the International Incidence
of Childhood Cancer study [4]. According to this epide-
miological study published by 2020, the incidence of the
renal rhabdoid tumor had increased, while incidence of
other types had decreased which could indicate a butter
detection of this tumor [4]. It denotes a diverse epidemi-
ology, therapy, and prognostic variables which make it
harder to distinguish. Development in the histopathology
and cytogenetic studies has made this entity well-known
by pathologists. It has been by far the most lethal pediat-
ric tumor affecting primarily infants and young children.
The majority of individuals are diagnosed within the first
year of life, with a peak frequency occurring between
the ages of 10 and 18 months. Age has a predictive sig-
nificance in this type of tumors with worst prognosis
between 0 and 5 months of age [5]. Our patient was a
3-month-old infant which is associated with a progno-
sis of 8.8% at 4 years [5]. This age is linked to concomi-
tant central nervous system malignancies, which can
lead to an early relapse [6]. Gender represents as well a
prognostic factor [5-7]. Although there is no clear gen-
der bias in the literature, there has been some evidence
of a slight male predominance (1.5/1) [5-7]. Aside from
the patient’s age at the time of diagnosis and gender,
tumor stage and the presence or absence of central nerv-
ous system lesions are all prognostic factors [3]. Gross
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hematuria, hypercalcemia due to high serum parathor-
mone levels, abdominal distension or pain, fussiness, and
fever are all common symptoms at presentation [5-7].
Hematuria appears to be more frequently related with
renal rhabdoid tumor patients than with Wilms tumor
patients. An investigation conducted by Amar et al. of 50
patients had shown gross hematuria to be a presenting
symptom in 59% of renal rhabdoid patients and only 18%
of Wilms tumor patients [8]. However, severe hematuria
is less frequent. In rare cases, embolization [9] and urgent
nephrectomy [3] may be required. In our patient, hema-
turia was absent. On the other hand, fever, diarrhea, and
stomach distension were the most concerning symptoms.
Despite the fact that our patient had no alarming clini-
cal symptoms at the time of presentation, the tumor was
in an advanced stage. It was classified as a stage 3 malig-
nant rhabdoid tumor. Renal rhabdoid tumors are staged
according to the COG’s staging of Wilms tumors after
surgical resection [5]. At the time of diagnosis, more than
two-thirds of patients have advanced disease, including
metastases to the lungs and brain [5]. Stages 3 and 4 have
typically had a lower survival probability of 15% com-
pared to 40% survival at lower stages [5].

The treatment is multimodal following the renal tumor
guidelines according to the highest risk recommenda-
tions. The gold standard is a radical surgical resection
with lymph node dissection, followed by chemotherapy.
However, considering the tumor’s rarity, the appropri-
ate treatment remains unknown. No center has gained
enough clinical expertise to provide a standardized pro-
tocol to disease management. Although surgical schedul-
ing varies, chemotherapeutic drugs such as vincristine,
actinomycine D, doxorubicin, carboplatin, cyclophospha-
mide, and etoposide have been used often in conjunction
[10].

No single chemotherapeutic drug or combination of
agents has been proved to be the most effective in treat-
ing this malignancy [11]. Furthermore, after numerous
trials and diverse protocols with intense regimens, over-
all survival remains the poorest of all aggressive kidney
malignancies, with just 25% survival in SIOP and NWTS
studies [12]. Recently, the Eu-RHAB registry protocol in
Europe had permitted the use of high-dose chemother-
apy and stem cell rescue in addition to the conventional
aggressive protocol recommended [11].

It is critical to distinguish this tumor from other
kidney cancers since it requires a different therapeu-
tic approach, a different metastatic workup, and a dif-
ferent prognosis. It is still a challenge because it could
be mistaken for a clear cell carcinoma on imaging [13].
They both start in the renal medulla and spread to the
kidney, but the latter has extensive cystic regions with
bone metastases [13]. Additional findings include a
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peripheral subcapsular fluid collection which is found
in 70% of patients compared to 12% in other tumors [4].
There were no unique characteristics in our patient that
confirmed the diagnosis. It was, nevertheless, highly
suspected. In addition, extrarenal rhabdoid synchro-
nous tumors or metastases are frequent [14]; thus, the
diagnosis workup should include a chest X-ray and a
thoracic computed tomography scan when a pulmo-
nary lesion is suspected [15]. An analysis of 111 cases
of rhabdoid tumors had discovered that 8% of the
cases were extrarenal in origin [12]. Other typical sites
include the central nervous system, soft tissue, and
the liver [12]. In addition, metastases occur at an early
stage, and they are rapidly progressive. They occupy
especially the lungs, the liver, and the lymph nodes. In
a study conducted by a collaborative trial of the Soci-
ety of Pediatric Oncology and Hematology, SIOP had
found a 12.3% rate of primary lung nodules [15]. These
patients are associated with a limited estimate of sur-
vival at 36.4% [15]. As such, an MRI of the cerebrum
and the spine must always be performed along with
cancer genetic counseling as this location is common
[6]. It could be synchronous or metachronous [6]. Even
with no metastatic localized renal rhabdoid tumor,
prognosis remains poor. The 1-year survival rate is less
than 25%. This is particularly true for younger children
because of the limited indications for radiation in this
group. A study conducted by Gail et al. [4] compared
the survival rate association with radiation. The overall
survival was significantly higher in the irradiated group
with a survival at 28.5% at 4 years compared to 12.2% in
the other group [4]. Nonetheless, when accounting for
age and stage, the relative risk of mortality was found to
be similar. After comparing 25 Gy to no radiation, the
apparent benefit of radiation on survival was signifi-
cantly reduced and no longer statistically significant [4].
Prognosis could also be correlated with more intensive
chemotherapy in older group. Consequently, the role of
radiation is difficult to assess. Our patient underwent a
primary radical nephroureterectomy and regional lym-
phadenectomy with no prior chemotherapy. She did
not meet the criteria for radiation; therefore, an inten-
sive course of postoperative chemotherapy was indi-
cated. She received a vincristine, cisplatin, doxorubicin,
and cyclophosphamide. Still she developed an early
relapse and died after only 5 months. This category
has a high recurrence rate, with some studies report-
ing a rate of 50% in 10 months [3-16]. In addition, early
chemoresistance is common in rhabdoid tumors [16].
An Irish review was published concerning 25 patients
with rhabdoid tumors including 8 patients having a
renal localization [17]. Only 2 survived the tumor and
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remain relapse-free at 16 and 22 years. This is corre-
lated with a higher age and an early stage of diagnosis
with both diagnosed at stage 2 and being older than 6
months allowing an intensive chemotherapy protocol
[17]. They both received a combination of vincristine,
actinomycine D, doxorubicin, carboplatin, cyclophos-
phamide, and etoposide according to NWTS-5 proto-
col, and additional radiation of the flank was indicated
in the older child [17].

An early stage diagnosis is vital; therefore, it could
be interesting to determine a genetic predisposition to
some rhabdoid tumors in young infants that help for an
early detection. Clinical trials using targeting agents are
being conducted in the hopes of improving the prog-
nosis of rhabdoid renal tumors [18]. Both in vitro and
in vivo, EZH2 inhibitors have exhibited anti-rhabdoid
tumor properties [18]. Tazemetostat (EPZ-6438), a
small chemical inhibitor of the EZH2 gene, had caused
apoptosis and tumor reduction in mice and was effec-
tive in preventing the regrowth after dosing cessation
[19]. Thus, the development of research efforts and
critical examination of the ever-growing amount of
evidence acquired by clinical trials cooperative groups
offers a hopeful and optimistic future for both the chil-
dren afflicted and the treating physicians.

Conclusion

The renal rhabdoid tumor is a highly aggressive embry-
onal tumor that has an overall survival rate of 22 to
2%. The primary therapeutic option is a radical surgi-
cal excision with lymph node dissection. Multiple trials
have been conducted using extensive chemicals as adju-
vant chemotherapy, but due to the rarity of this malig-
nancy, no standardized protocol has been established.
The effectiveness of radiation is not well established
due to the low age of affected patients; thus, trials com-
paring radiation versus non-radiation therapy should
be conducted in older children. Case reports and
research are critical for evaluating existing protocols
and improving prognosis. Clinical trials using targeting
agents are being optimistic in the hopes of improving
the prognosis of rhabdoid renal tumors.
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