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Introduction

Wilms tumor is the most common primary renal tumor,
second most common intraabdominal tumor, and fourth
most common overall malignancy in children with a
peak incidence between ages 2 and 3.!* Metastatic dis-
ease is seen in a minority of patients and most com-
monly located in the lung parenchyma. However,
metastatic disease to the pleura with subsequent presen-
tation of a pleural effusion is exceedingly rare and sel-
domly described. We discuss an interesting case along
with a review of the available literature on the incidence,
management, and long-term outcomes for malignant
pleural effusions in the setting of Wilms tumor.

Ethical Approval and Informed
Consent

According to the Beaumont Research Institute policy,
neither approval from the ethics committee nor informed
consent from the study population was required given
the number of cases being presented.

Case Presentation

A 12-year-old female with a past medical history of
sickle cell trait presented to the emergency department
(ED) with 2 days of right-sided abdominal pain, nausea,
vomiting, fevers, and fatigue. Her abdomen was soft,
non-distended, with right-sided tenderness and a palpa-
ble mass. Computed tomography (CT) of the abdomen/
pelvis with oral and intravenous contrast demonstrated a
large, heterogeneous mass in the right kidney measuring
12.8 X 9cm with subcapsular and perinephric hemor-
rhage (Figure 1). The left kidney was unremarkable.
Chest CT was unremarkable for metastatic disease or
pleural effusion. She underwent a right radical nephrec-
tomy with lymph node sampling. The tumor had intra-
operatively ruptured posteriorly and at the superior pole.
The hilar, para-caval, and para-aortic regions were eval-
uated and only 1 hilar lymph node was found. Pathology

was consistent with stage-III ruptured Wilms tumor with
favorable histology, without loss of heterozygosity
(LOH) for chromosomes 1p and 16q, negative final mar-
gins, and invasion through the renal capsule into peri-
nephric soft tissue without extension into adjacent
organs or the main renal vein. There was lymphovascu-
lar involvement in the renal sinus. The hilar lymph node
was negative for metastatic disease. Pathology was con-
firmed by expert consultation at the Children’s Oncology
Group (COG) Renal Tumor Pathology Center.

After multidisciplinary discussion, our patient was
treated according to the COG guidelines for standard
risk patients (defined as stage-III, favorable histology,
without LOH 1p and 16q) and completed 1 week of radi-
ation therapy directed at the tumor bed, as rupture was
very limited and localized to the flank, and 6 months of
chemotherapy consisting of vincristine, actinomycin D,
and doxorubicin. One year after completing therapy, she
presented with abdominal pain, distension, constipation,
and fatigue. CT and MRI of the abdomen/pelvis revealed
a large, vascular, heterogeneous mass with solid and
cystic components consistent with intraperitoneal tumor
with areas of necrosis and associated hemorrhagic asci-
tes that filled the pelvis causing a mass effect. The tumor
involved the root of the mesentery with evidence of
multiple omental and peritoneal masses from the dia-
phragm to the pelvis. Ultrasound-guided biopsy was
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Figure |I. Computed tomography of the abdomen/pelvis
with oral and intravenous contrast demonstrating mass in
the right kidney.

consistent with recurrence of Wilms tumor with favor-
able histology. Chest imaging was unremarkable for
metastatic disease; however, it did demonstrate bilateral
pleural effusions with atelectasis without any signs of
mediastinal adenopathy. Given the extensive disease
and tumor encasement of multiple large vessels, salvage
chemotherapy with 6 cycles of ICE (ifosfamide, carbo-
platin, and etoposide) was initiated prior to surgical deb-
ulking. Following the second cycle, repeat MRI
demonstrated extensive decrease in tumor bulk with no
evidence of ascites or pleural effusions. She underwent
an exploratory laparotomy for excision of residual tumor
and subsequently underwent radiation therapy to the
pelvis.

Four months after completing therapy, follow-up
imaging revealed a trace right-sided pleural effusion
with slightly increased pleural thickening along the pos-
terior aspect of the right middle lobe and a new 3.6 X
3.6 X 3.8cm soft tissue density adjacent to the dome of
the liver concerning for tumor recurrence. Ultrasound-
guided biopsy confirmed recurrent Wilms tumor.

Before chemotherapy was resumed, she developed
progressively worsening shortness of breath and pre-
sented to the emergency department with tachypnea.
Chest imaging demonstrated a massive right pleural
effusion with mass effect on the heart, mediastinal
shift, and associated complete atelectasis of right lung.
(Figure 2A and B) Additionally, there was interval
development of a 11.6 X 6.5 X 5.8 cm pleural mass at

the inferior aspect of the right hemi-thorax. The previ-
ously noted mass at the dome of the liver had progressed
in size. No pleural effusion was appreciated on the left
side. A thoracentesis was performed with removal of
>1500cc of serosanguineous fluid. Cytology of the
pleural fluid comprised tumor cells similar in morphol-
ogy to the previously resected specimen and immuno-
histochemistry and immunofluorescence were consistent
with Wilms tumor, indicating a malignant effusion.

The effusion resolved with chest tube drainage and
initiation of salvage chemotherapy with vincristine, iri-
notecan, and temozolamide, and whole-lung and abdo-
men radiation therapy with a boost to the pleura and
hepatic dome of the diaphragm.

Follow-up CT revealed near complete resolution of
previous pleural thickening and nodularity. Five months
later, follow-up imaging demonstrated recurrent tumor
within the abdomen and pelvis associated with ascites,
but no evidence of a pleural effusion. She was restarted on
chemotherapy with vincristine, irinotecan, and temozolo-
mide. She was not felt to be a candidate for radiation.

Discussion

Wilms tumor is the most common primary renal tumor,
second most common intraabdominal tumor, and fourth
most common overall malignancy in children with a
peak incidence between ages 2 and 3.!** A critical prog-
nostic factor that profoundly impacts outcomes is histol-
ogy. Ninety percent of patients present with favorable
histology, which is associated with >90% survival.’
Older age at diagnosis (>4 years old) and tumor rupture
with spillage are considered negative prognostic factors
associated with higher risks of relapse and mortality.®
Metastatic disease at presentation is seen in 12% of
patients with 80% of lesions located within the pulmo-
nary parenchyma.'®!! However, the presence, subse-
quent management, and prognosis of pleural metastasis
is very rarely described.

A retrospective analysis of patients with Wilms tumor
at St. Jude Children’s Research Hospital over a 16-year
period identified only 10 out of 233 patients (4.3%) with
a pleural effusion on pre-nephrectomy CT imaging.'® All
occurred on the side of the tumor, none had tumor inva-
sion of the diaphragm, and 6 had concurrent ascites
(3 with pre-nephrectomy tumor rupture). Only 2 patients
underwent a thoracentesis, both without any evidence of
malignant cells. All 10 patients had complete resolution
of their pleural effusions following treatment for local
staging with no mortality or recurrence at 68 months of
median follow-up. Two of the 10 patients did receive
pulmonary irradiation for stage IV disease.!” The etiol-
ogy of pleural effusions are numerous. While undergoing
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Figure 2A and B. Chest imaging demonstrated a massive right pleural effusion with mass effect.

cytotoxic chemotherapy and radiation, infection and
drug-induced liver dysfunction (leading to hypoalbumin-
emia and subsequent development of anasarca, ascites,
and pleural effusions) are potential causes.!? Resolution
of pleural effusions may be secondary to resolution of the
initial insult or, if truly malignant, adequate treatment
with chemotherapy. However, since the majority of the
effusions were not investigated for malignant cells, no
definitive conclusions can be drawn.

There are only a few reported cases of confirmed
malignant effusions in the setting of Wilms tumor. An
autopsy study identified pleural metastasis in 10 of 43
patients with Wilms tumor; however, clinical presenta-
tion and symptoms of these patients are unknown.'
Consequently, there is no consensus on the treatment of
malignant effusions. One report describes a patient with
a confirmed malignant effusion who, due to the size of
the primary tumor and concern for disseminated disease,
underwent neoadjuvant chemotherapy. There was con-
siderable reduction in tumor size and complete resolu-
tion of the pleural effusion. Upon parental request to
avoid possibly unnecessary radiation, the patient under-
went close follow-up in place of pulmonary irradiation
and after 8-years remained disease-free.!* Two other
cases were identified where patients improved after
receiving chest irradiation.'>!> One was a patient who
presented clinically unstable with a large intraabdominal
tumor and, shortly after starting abdominal radiation,
developed a symptomatic pleural effusion requiring a
thoracentesis which revealed the diagnosis of Wilms
tumor. Abdominal radiation therapy was extended to the
affected hemi-thorax with the addition of vincristine and

actinomycin D. The patient had a good response with no
recurrence after 4.5 years. !

At least 60% of young adults who are survivors of a
childhood cancer suffer from a chronic health problem.’
With excellent outcomes following treatment of Wilms
tumor, efforts to reduce toxicity of therapy due to sig-
nificant long-term sequelae from treatment are emerg-
ing. This can be accomplished by reducing intensity,
duration, and number of therapeutic agents. Furthermore,
there is growing evidence supporting the avoidance of
unnecessary radiation therapy to the chest in patients
with a rapid response to initial chemotherapy in the set-
ting of pulmonary parenchymal metastasis.!® Radiation
has been shown to cause restricted spinal growth, scolio-
sis, secondary malignancies (sarcomas, breast cancer,
lymphoma/leukemia, melanoma, GI tumors) where
approximately 70% occur within the radiation field, and
may present issues with fertility and childbirth (sponta-
neous miscarriage, restricted fetal growth, premature
or low-birth weight birth, and early menopause).>!7-*
Furthermore, pulmonary irradiation can be associated
with diffuse interstitial pneumonitis, restrictive lung
disease, cardiomyopathy (particularly if doxorubicin is
used as a radiation sensitizer), and female breast cancer
(cumulative incidence of 30% by age 50).11:20-22

In the setting of cytological confirmation of a malig-
nant effusion, withholding pulmonary radiation therapy
would be exceedingly controversial given the lack of data
supporting outcomes of limited therapy.!®!* When our
patient presented with recurrent abdominal disease,
asymptomatic bilateral pleural effusions were identified
on CT imaging along with tumor deposition on the
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diaphragm. Similar to the previously mentioned case, the
pleural effusions resolved after systemic chemotherapy
and abdominal radiation for her local disease. However,
4months after completion of her therapy, routine follow-
up imaging identified a mass at the dome of the liver and
pleural thickening with a trace right-sided pleural effusion
that significantly progressed and became symptomatic
within a matter of a few weeks and required chest tube
drainage. After cytology findings were consistent with a
malignant effusion, the patient underwent whole lung radi-
ation with a boost to the pleura and hepatic dome. Follow-up
imaging revealed complete resolution of the pleural effu-
sion and near complete resolution of the pleural disease. No
subsequent pleural effusions were identified on imaging
within the 13-months following radiation therapy. Notably
however, she was restarted on chemotherapy within that
period for recurrent intraabdominal disease.

Conclusion

Given the low occurrence of pleural effusions associated
with Wilms tumor, and the remarkably rare instances of
confirmed malignant effusions, the ideal management of
pleural effusions in the setting of Wilms tumor is
unknown. Further investigation is required to identify
potential risk factors (like pleural thickening or dia-
phragmatic involvement) for malignant etiology of
pleural effusions and to identify the most appropriate
and least toxic method of treatment.
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