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Abstract

The case report presents the clinical case of a pregnant patient with renal
Ewing’s sarcoma, an extremely rare tumor. Renal tumors during pregnancy
are uncommon, with renal cell carcinoma being the most frequent. The diag-
nosis of cancer during pregnancy has increased due to the use of non-invasive
prenatal testing (NIPT) and advanced maternal age. Renal tumors, such as
Ewing’s sarcoma, present a diagnostic and therapeutic challenge due to the
physiological changes during pregnancy. Renal Ewing’s sarcoma is aggressive
and tends to manifest with abdominal pain, a palpable mass, and severe he-
maturia. However, its symptoms often go unnoticed, leading to late diagnosis
with distant metastasis and poor prognosis. This type of tumor is diagnosed
through histopathological studies, as imaging alone is insufficient for its char-
acterization. In the presented case, multiparametric magnetic resonance im-
aging (MP-MRI) was used to assess the renal mass due to the limitations of
using computed tomography in pregnant women. MRI provides both mor-
phological and behavioral information about the tumor and is particularly
useful in patients where radiation exposure is contraindicated. In this case, the
MRI revealed a large tumor in the left kidney, with extension to adjacent struc-
tures, thrombosis in the vena cava, and hepatic and bone metastases. The ar-
ticle concludes that this is the largest renal Ewing’s sarcoma tumor described
in a pregnant patient in the literature. It highlights the importance of early
diagnosis and appropriate intervention to improve the prognosis in these rare
but aggressive cases.
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1. Introduction

Pregnancy-related cancer is that neoplastic process which is detected during the
pregnancy and up to one year after childbirth. Currently, there has been an in-
crease in cancer diagnosis during pregnancy due to the tendency of advanced ma-
ternal age, as well as the rise in incidental findings because of the use of noninva-
sive prenatal testing (NIPT) in the search of fetal aneuploidies. Some hypotheses
state there is a high estrogen production, an augment in the production of angio-
genesis by the placenta, and immunosuppression during pregnancy, which in-
creases the risk of having cancer during gestation. The interpretation of diagnosis
image methods and staging in pregnant women with cancer represent a challenge
due to physiological changes [1]. Among the most common neoplasias during
pregnancy are breast cancer (41%), lymphoma (14%), cervical cancer (10%), leu-
kemia (8%), and ovary tumors (22%) [2].

Renal tumors are seldom found during pregnancy, being the renal cell carci-
noma the most frequent gestational renal tumor. It appears with mass and pain in
abdominal flank, hematuria, fever, abdominal distension and hypertension; he-
molytic anemia, hypercalcemia, and tumor rupture cases are among other less fre-
quent symptoms. Regardless the primary or secondary etiology nature of renal
tumors, they become a real challenge for their diagnosis and treatment during
pregnancy. In addition, it is necessary to take the risk factors which can condition
renal cancer during gestation into consideration. Among the most important risk
factors are obesity, tobacco consumption, analgesics, use, hypertension, diabetes,
chronic renal disease, and hormone medicine use. Also, it has been noticed a risk
of renal cancer in multiparous patients (more than 5 pregnancies) [3] [4].

Ewing’s Sarcoma (ES), also known as Primitive Neuroectodermal Tumor (PNET)
in kidney was first described by Seemaver and colleagues in 1975. It represents 1%
of all renal tumors with scarce literature and scarce case reports. Tumors with a
clinical aggressive behavior often appear between 20s and 30s, being slightly more
common in women. Renal ES tumors often present the typical abdominal pain
triad, palpable mass, and severe hematuria. Nevertheless, ES tends to hide its
symptoms given its high malignant nature, which results in a distant metastasis
diagnosis with a poor prognosis. Given the scarcity of clinical cases of renal ES, its
diagnosis means a real challenge, in addition to the inconsistent proper handling.
The final diagnosis is made through histopathology, since it is almost impossible
to characterize the histological strain of kidney tumors by imaging methods [5]-
[7]. As far as it is known, the case that is going to be described next is the biggest
renal tumor ever found in a pregnant patient in literature.

The objective of the presented clinical case is to document a rare case of renal
Ewing’s sarcoma in a pregnant patient, emphasizing the diagnostic and therapeu-
tic challenges that this type of tumor poses during pregnancy. It aims to highlight
the importance of early diagnosis and the use of non-invasive imaging techniques,
such as multiparametric magnetic resonance imaging (MP-MRI), to improve the

prognosis in patients diagnosed with this aggressive tumor, as well as to raise
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awareness about the incidence of renal tumors during pregnancy, in a context
where advances in prenatal testing and the increasing maternal age have contrib-

uted to more frequent cancer diagnoses in pregnant women.

2. The Multi-Parametric Magnetic Resonance Imaging (MRI)

MRI represents a valuable imaging technique which is a complement for the renal
masses assessment, giving morphologic information as well as information related
to their behavior because of the sequences. Its use is mainly recommended when
a computerized CT scan cannot be done (whether it happens because of a severe
allergy caused by iodine with contrast medium, or the high risk of induced nephrop-
athy with contrast medium), or when radiation exposure is contraindicated (whether
it is because of an early age or pregnant women).

Both 1,5-T and 3-T magnetic resonance imaging systems can be used to obtain
images during pregnancy. Animal simulation studies and computerized studies
have proven fetal tissues heating it is not significant, particularly to a 1,5 T field
force [2].

Renal magnetic resonance imaging protocol comprehends the following se-
quences: T1-weighted imaging (in phase and out of phase), also known as DIXON
technique, T2-weighted imaging, diffusion weighted imaging (DWI), T1-weighted
contrast-enhanced dynamic subtraction images in early and late arterial phase.

Clear-cell renal cell carcinoma (RCC) is the most frequent malignant tumor in
the urinary system in pregnant women. It often appears in large sizes and is het-
erogenous, with an increase of the signal intensity in T2 and ADC; as well as an
avid heterogenous rise in an early phase after the contrast agent is administrated.

Magnetic resonance imaging provides additional information in cases where
there have been indetermined TC injuries, especially when the perinephric fat in-
filtration is assessed, as well as the casing and vascular extension [8].

Variables of RCC sarcomatoid show high degree transformation signs without
being a different histological entity, and they are the most frequent ill-defined and
infiltrative injuries in the images [9] [10].

3. Non-Contrast-Enhanced Magnetic Resonance Imaging
Acquisitions for Hepatic Metastasis Assessment

In-phase and Out-of-phase T1: they are gradient echo sequences (GRE) which are
prone to susceptibility and to chemical shift artifacts. This property can be used
to detect and quantify the iron deposition and fat inside the liver parenchyma, or
in focal lesions. Chemical shift artifacts are caused by the differences in the pre-
cession frequency of fat and water protons. This creates coherence in the periodic
phase where voxel signals are the sum or the opposition of water and fat signals.
These differences allow the detection of intracellular fat in hepatic lesions or in
the hepatic parenchyma [11].

Fast spin-echo sequences or T2 turbo spin-echo, with or without fat suppressed

imaging: they are rather fast sequences; currently, they can also be acquired
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through the breath-holding technique. They are known for having a 90° pulse fol-
lowed by various 180° refocusing pulses to fill several K-space lines (echo train)
during a repetition period. The contents of the liquid are the predominant infor-
mation obtained from this type of sequences, which permits the discrimination
between solid and cystic focal lesions. Fat-suppressed imaging must be used reg-
ularly to increase contrast resolution.

Diffusion weighted imaging (DWI) are T2-weighted images obtained with only
one taking and echo-planar imaging techniques. Several series of diffusion weighted
imaging are obtained modifying the gradient strength and the magnitude (b-
value). It is important to acquire a series with a 0 b-value to be able to gather
similar information to fat sequences. Other series must be taken with increasing
b-values (b50, b400, b800) to detect secondary lesions, provided black-blood in-
creases notability of lesions located next to the vessels. Series with a high b-value
(b800) are essential to determine hepatic lesions, dude to the fact that highly cel-
lular tissues, such as metastasis, show a diffusion restriction, which makes them
hyperintense in DWI. Diffusion weighted sequences have a high special resolu-
tion, and they are useful to study the movement of water molecules in the tissue

in a microscopic level [12].

4. Weighted Acquisitions in Magnetic Resonance
Imaging to Assess Hepatic Metastasis

The gadolinium-based contrast agent is category C during pregnancy with adverse
effects. Therefore, DWI can be used as an alternative to gadolinium. Small solid renal
masses in kidney limit water diffusion (DWI) and decrease the Apparent Diffusion
Coefficient (ADC) value, which makes them seem hypointense in ADC maps [2].

Hepatic metastases show characteristics of lesions in the form of a target in T2
sequences, which are an indicative of hypovascular metastases, being the adeno-
carcinoma the most common cause. In T1 and T2 sequences, the central area of
the lesions appears as hypointensity, which suggests the presence of fibrous shift
or old hemorrahage. Moreover, in cases in which there is liquefactive necrosis or
cystic degeneration it is possible to observe hyperintensity areas in T2-weighted
images, and a mild hyperintensity in T1-weighted images. The histopathologic
contrast between the central and peripherical areas is visualized as the character-
istic sign in target.

On the other hand, there are hypervascular metastases which tend to be more
common in renal, thyroid, hepatocellular, and melanoma primary tumors. These
metastases can be observed with hypo in moderated hyperintensity in T1 and T2
sequences respectively. Metastases that are observed in a hyperintense way in T1
suggest a melanoma primary. Hypervascular metastases can only be observed with

contrast agents [13].

5. Acquisitions in Magnetic Resonance Imaging to Assess
Bone Tissue Metastasis

Due to its high contrast between soft tissues and the spatial resolution, the MRI
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can detect bone tissue metastasis with a 91% accuracy, and 95% specificity even
in early stages, before changes can be distinguished by a CT scan in bone mass
[14].

The second commonest place for kidney tumor spreading is to bone tissue
structures. In comparison among other malignancies, the distribution of bone tis-
sue metastases varies and has the pelvis, the spine, and ribs as the most common
places.

Using T1-weighted sequences, Short tau inversion recovery (STIR) and Diffu-
sion weighted imaging with ADC mapping, it has been proved that magnetic res-
onance imaging is more sensitive and specific than the bone gammagraphy. There
are focal or diffused areas of hypointensity shown in T1; in the STIR sequence,

lesions are hyperintense [15].

6. Clinical Case Report

In the following lines, it is described the case of a 23-year-olf female patient, with
a 17.2 weeks of gestation pregnancy in her third gestation, with alcohol, tobacco,
and cocaine consumption records. She states she stopped consuming them two
years ago. The patient arrives to the emergency room showing pelvic pain, nausea,
vomit, and orthopnea, without any other symptoms. During physical examination
it is detected a globose abdomen due to gestating uterus and a painful, indurated,
fixed tumor with asymmetrical and irregular edges on the left side. An abdominal
echography is performed where the following important findings are shown: left
kidney with morphology loss, with an augmented size in a generalized form with
237 x 147 x 185 mm dimensions in their greatest axes, indefinite edges, heteroge-
neous parenchyma with areas of greater or smaller echogenicity, there is a loss of
the marrow cortex relation which conditions the movement of intra-abdominal
adjacent structures. In addition, it is identified in the inferior vena cava an echo-
genic image which partially obstructs its light, with a segmental absence of the
Doppler color flow. This is non-compressible to the transduce in relation with
thrombosis (Figure 1). Subsequently, a MRI is performed, recommended by the
radiologist, where it can be observed that the left kidney has a morphology loss
caused by a major irregular heterogeneous lesion, T1 hypointense and T2 mixed
sign intensity, as well as solid-predominant T2 FAT-SAT with an ill-defined high
intensity center in relation to cystic degeneration VS necrosis. Additionally, there
is a peripheral-predominant DWI restriction. The lesion has an extension of 186 x
177 mm in its axial axes (Figure 2). There are nodular images with a random dis-
tribution in the mesentery and parietal peritoneum. The biggest image is 36 mm
in size which are compatibles with implants. In addition to this, a thrombosis in
the vena cava was found, which was described using an echography (Figure 3).
The liver and bone structures with lesions compatible with metastasis were shown
(Figure 4 and Figure 5).

After conducting the appropriate imaging studies, it was determined that a

biopsy of the tumor in the left kidney was necessary, which would be carried out
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Figure 1. Echography images with a high frequency convex transducer in topography of
the left renal fossa (A) and (B) where a great lesion with irregular morphology can be seen,
as well as undefined and heterogeneous edges at the expense of ill-defined zones of greater
and smaller echogenicity. (C) In the inferior vena cava the presence of an image with ovoid
morphology, circumscribed margins, and echogenic, with an endoluminal localization re-
lated to thrombosis (white arrow).

Figure 2. Magnetic resonance images in axial and coronal plane show the left kidney with
a morphology change due to a great tumoral lesion with irregular and undefined margins.
This lesion affects the interface with adjacent structures. It is hypointense in the T1 se-
quence, while in the fluid sensitive sequences (T2 and T2 FS) it shows a heterogeneous
sequence with isointense predominance, together with a center with irregular and ill-de-
fined increase because of the signal intensity that suggests the existance of necrosis or cystic
degeneration. In DWI, it can be seen an irregular peripherical restriction with a loss of
signal in ADC, and the lesion center appears to be hypointense in DWI, and heterogeneous
in ADC (yellow arrow).

Figure 3. T2-weighted turbo spin-echo sequences and DWI magnetic resonance images in
axial plane with a thrombosis presence in the inferior vena cava (white arrow), as well as
peritoneal implants (yellow arrow). In DWI sequences, adenopathies in the peripheral area
of the renal lesion can be observed (blue arrow).
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Figure 4. Magnetic resonance images with acquisitions in different axial pulse sequences
where, at the Couinaud segment 7 of the hepatic gland, circumscribed lesions with round
morphology, hypointense in T1, and hyperintense in T2 FS (white arrows) are observed.
They are associated with a focal restriction on DWI, and they have an increase in the signal
intensity in ADC (yellow arrows). Besides the topography of the 4b segment, there is a
circumscribed focal lesion with an ovoid morphology, which is hypointense in T1 se-
quence, and isointense to the parenchyma in T2 FS (white circles). This lesion has a re-
striction in DWT with a signal loss in ADC (yellow circles).

Figure 5. Magnetic resonance images obtained in an axial and sagital plane where an ill-
defined lesion with irregular morphology in the posterior wall of the vertebral body L1 with
pedicle involvement and right neural foramen can be distinguished (white arrow). In ad-
dition to this, it is shown with a restriction on DWI (yellow circle).

by the interventional radiology department of our hospital. An ultrasound exam-
ination of the abdomen was performed, where a mass occupying almost the en-
tirety of this cavity was identified. It was decided to proceed with the approach to
the lesion in the hypogastric region. Proper aseptic preparation was carried out,
sterile fields were placed, and the area was infiltrated with a solution of lidocaine
combined with epinephrine. Subsequently, a 16 G, 16 cm needle was introduced,
and five tissue cylinders were obtained. The procedure was carried out without
complications.

Histopathological result with a positive report for CD45, CD99, FLI-1, and WT-
1, specific to Ewing’s sarcoma.

A uterine instrumental curettage was performed for the termination of the preg-
nancy. Subsequently, a chemotherapy treatment was initiated that included vin-

cristine, doxorubicin, and cyclophosphamide, completing a total of six cycles to
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date. Currently, the patient is under the care of a palliative care team, where pain
management is provided through buprenorphine patches, with no other medical

or surgical treatment available to offer at this time.

7. Discussion

The trend of starting pregnancy at an older age is a significant risk factor for can-
cer during pregnancy. In the case of kidney tumors, there is often a delay in diag-
nosis as the symptoms can be very similar to those of other urinary tract diseases
that may occur during pregnancy. However, the diagnosed renal cancer suspicion
must be considered in case a pregnant woman has symptoms of a recurrent uri-
nary tract disease, or immune to a treatment, palpable mass and renal pain [16]
[17].

The standard imaging modality for detecting renal masses is multiphasic CT of
the kidneys, but it is contraindicated in pregnant patients. Alternatives such as
ultrasound and MRI are considered. The guidelines from the Royal Australian and
New Zealand College of Radiologists indicate a theoretical risk of teratogenesis
due to exposure to electromagnetic fields during the first trimester, as well as pos-
sible concerns about fetal hearing and thermal stress. However, follow-up studies
have shown that children exposed to scans in different trimesters do not exhibit
harmful effects [6]. Through imaging methods RCC and renal ES are similar, In
fact, all solid renal tumors identified during pregnancy should be considered as
RCC unless proven otherwise [3].

The renal ES is an extremely rare disease with scarce reported cases. Its unusual
therapeutical approach presentation tends to be unspecified, and it has a poor
prognosis with a survival rate up to 5 years of 45% - 55%. The recurrency rate in
patients who receive local treatment is greater than 80%. Furthermore, due to its
high degree of malignancy and its fast growth at the moment of the diagnostic
approach they tend to have locoregional and distant metastases. Most frequent
metastases affect lungs, liver, and bones. The definite diagnostic is done through
histopathology and immunohistochemistry. They often show small round cells
with a relatively uniform size. They also show preserved nuclear chromatin, as
well as round cells with a rosette pattern, and they are positive to CD99, FLI-1,
and SYN during immunohistochemical staining [5] [18].

Due to the existing risks to exposing the fetus to radiation during the CT, as
well as the use of intravenous contrast agents, the echography and MRI are really
useful when there is a suspicion of renal tumors, even during the initial staging
[19].

To the best of our knowledge, this article talks about the biggest primary renal
ES tumor in a pregnant woman ever described in literature. Moreover, there were
descriptions of compatible images, peritoneal implants, hepatic lesions, and bone
lesions using magnetic resonance imaging in relation to metastasis. The most use-
ful sequence to use in case of acquisition in simple phase is DWI, which has a

sensitivity and specificity of 95% to distinguish between benign and malignant
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lesions [20] [21].
It is expected that the information shown in this article be of great usefulness

in the clinical and radiology areas to identify future ES with a renal origin.

8. Conclusion

Renal ES is extremely rare, and its definite diagnostic is done through histopathol-
ogy. Given that renal ES has a high degree of malignancy with a fast growth and
poor prognosis, a timely diagnostic is crucial to intervene with an adequate han-
dling, so a promising result is achieved. Radiologists must recognize and interpret
malignancy characteristics through imaging methods, thus recognizing locore-
gional and distant metastases, which allows an adequate staging for prognosis and

medical handling of the patient.
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