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A B S T R A C T   

Soft tissue sarcomas accounts for 1–2% of adult malignancies. Undifferentiated pleomorphic sarcoma (UPS) is a 
rare subtype that lack immunohistochemical markers for a specific definition. About 18% of sarcomas are at a 
locally advanced stage, often requiring several cycles of chemotherapy and radiotherapy, in addition to surgery. 
For a young woman, this can mean delaying pregnancies with a high risk of therapy-induced ovarian damage. 
For this reason, proper counseling on fertility preservation plays a key role. In addition, all women of child-
bearing age with cancer, should be informed about the importance of planning a pregnancy to improve maternal 
and neonatal outcomes. We report a rare case of a 40-year-old woman with a UPS who, during CT scan after 
chemotherapy to decide on surgery, find out she was pregnant. After counseling, the patient decides to go ahead 
with the pregnancy.   

Introduction 

Cancer during pregnancy, although rare, is an important ethical and 
biological issue for the appropriate care of both mother and fetus. 
Despite being a growing public health problem, details on its epidemi-
ology are scarce and conflicting due to lack of publications and data. [1]. 

The most common types of pregnancy associated cancer (PAC) are 
breast cancer, melanoma, cervical cancer, lymphomas and leukemias 
[2]. 

The estimated overall incidence of pregnancy-associated cancer is 1/ 
1000 pregnancies. [3]. 

However, the real incidence of PAC is probably underestimated 
because not all of cases are recorded in databases: spontaneous abortion 
and voluntary termination of pregnancy are often overlooked. 

Several studies showed that the incidence of PAC is increasing [3,4]. 
Although delayed childbearing appears to be a risk factor because the 
development of cancer is associated with older age, advanced diagnostic 
techniques and greater interaction with healthcare services during 
pregnancy could also be factors contributing to the increased incidence 
rates [4]. 

Eibye S. et al. estimated a rise from 5,4% to 8,3% the incidence of 

pregnancy-associated cancer during a 30-year period in Denmark [5]. 
Similarly, Lee YY et al. showed, over a 14-year period, the same 

increasing trend, especially for mothers older than 35 years [4]. 
In addition, the probability of initiating and managing a successful 

pregnancy in metastatic cancer is scarcely reported in literature [6]. 
In this article we present the case of a woman with a metastatic 

undifferentiated pleomorphic sarcoma (UPS) who started and conduced 
her pregnancy combined with a literature review to discuss the etiology, 
clinical manifestations, diagnosis, treatment and prognosis of pregnancy 
complicated with STS. 

Case-report 

A 40-year-old G2P0 woman presented at 14 + 4 weeks gestation to 
the High-Risk Pregnancy Unit of Vittore Buzzi University Hospital in 
Milan, Italy, in November 2020. 

Regarding her obstetrical history, in 2016 she underwent an urgent 
caesarean section with longitudinal hysterotomy for previa placental 
abruption at 24 + 4 gestational weeks. The newborn, weighing 699 g, 
died of septic shock on day 4. 

In 2018 she was diagnosed with a grade III undifferentiated 
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pleomorphic sarcoma (UPS WHP 2016) involving the left thigh without 
a specific phenotype. No genetically transmitted diseases or malig-
nancies were present in her family history. She underwent three cycles 
of chemotherapy with Adriamycin and Ifosmamide and radiotherapy for 
a dose of 50 Gy in 25 fractions with VMAT technique in view of surgery 
to remove soft parts in the left obturator region. Surgery was performed 
in July 2018 and histological examination showed undamaged surgical 
resection margins. In March 2019, the patient underwent double tho-
racotomy for lung metastasectomy with two further cycles of chemo-
therapy with Adriamycin and Ifosfamide. 

Planned surgery for an increased size of the focal lobar lesion had to 
be postponed due to the occasional CT scan finding of an evolving 
pregnancy at the 9th gestational week. 

The probability of stochastic and genetic effects on the unborn child, 
given the estimated in utero dose of 6.3 mSv, was calculated as <
0.028% and < 0.0001%, respectively (ICRP publication 103). 

The pregnancy, monitored every fortnight, developed physiologi-
cally. At 22 + 4 weeks’ gestation, the MRI detected an increased in 
volume of the focal apical lesion of the left lobe, so the patient under-
went left lower pulmonary lobectomy: postponing the surgery to post-
partum would have resulted in an increase in the volume of the lesion 
such that it was no longer surgically treatable. Nevertheless, the pro-
cedure had to be delayed two weeks later than planned due to an 
asymptomatic COVID-19 infection. The surgery was performed without 
intra- and post-operative complications. 

Histological examination confirmed lung metastases of undifferen-
tiated pleomorphic spindle cell sarcoma with massive infiltration of the 
visceral pleura but without peribronchial lymph nodes involvement. 

Subsequently, the pregnancy was complicated by gestational dia-
betes at 25 weeks, which was treated with diet alone. At the beginning of 
the third trimester, a diagnosis of fetal growth restriction (FGR) was 
made with an estimated fetal weight at the 6 th percentile according to 
the growth curves. 

Weekly fetal Doppler velocimetry monitoring was always regular, 
but the mean pulsatility index (mPI) of both uterine arteries was always 
above the 95th percentile. 

At 34 weeks the patient was hospitalized for hypertension and was 
diagnosed preeclampsia. The 24-hour proteinuria collection was nega-
tive (308 mg/lt) and blood tests were normal with no signs of organ 
damage. 

At 35 weeks and 5 days gestation, the patient underwent an urgent 
caesarean section due to altered computerized cardio-tocography 
(cCTG), reduced fetal movements, fetal growth arrest, preeclampsia 
and rhythmic uterine contractile activity. 

During the caesarean section, which was performed without any 
complications, both peritoneal lavage and fetal blood from the umbilical 
artery were sent for cytological analysis to assess the presence of further 
metastases. 

A live male baby weighing 2180 g (12th centile) was delivered; 
APGAR scores at one minute and five minutes were 9 and 10, respec-
tively. Arterial blood gas analysis of the umbilical cord blood showed no 
signs of acidosis: pH 7.29, pCO2 57,4 mmHg, base excess – 1.0 mmol/L, 
Lac 1.44 mmol/L. 

The infant was transferred to the neonatal intensive care unit for 
monitoring due to prematurity: he had no complications and was dis-
charged after 6 days. 

Breastfeeding was started and the mother’s postoperative course was 
uncomplicated, she was discharged with the baby. 

Cytologic examination of the peritoneal washings performed before 
and after opening the uterine cavity did not show any malignant tumor 
cells. Cytologic examination of umbilical cord blood with “buffy coat” 
preparation was negative for malignant tumor cells. [7]. 

Histological placental examination did not reveal the presence of 
neoplastic lesions. 

The histological and cytological reports of mother, foetus and 
placenta are shown in Table 1. 

The placenta showed areas of maternal vascular malperfusion: distal 
villous hypoplasia with a huge intervillous space (Fig. 1) and collapsed 
ghost villi diagnostic of an old infarct (Fig. 2), consistent with FGR. 

Although the amounts of ischemic areas are not in itself sufficient for 
a diagnosis of maternal vascular malperfusion, the combination of areas 
of old infarction and distal villous hypoplasia is suggestive of maternal 
vascular malperfusion. 

The patient died 18 months after the caesarean delivery due to 
complications from metastatic disease. 

Soft tissue sarcomas (STS) 

STS are tumor arising from muscles, tendons, synovial, adipose tissue 
and connective tissues that affect all ages and gender. They represent 
1–2% of adult malignancies. [8]. 

About 16% of sarcomas are found in a locally advanced stage, with a 
5-year relative survival rate of 17% and a median survival rate close to 
18 months. The main site of metastasis are lungs. [9,10]. 

STS include more than 80 different histological subtypes with spe-
cific biological characterizations [11]. Those reported in literature 
associated with pregnancy include osteosarcoma, liposarcoma, Ewing’s 
sarcoma, rhabdomyosarcoma, chondrosarcoma, gastrointestinal stromal 
tumor (GIST), fibromyxoid sarcoma, angiomyxoma, synovial sarcoma, 
fibrosarcoma, leiomyosarcoma, endometrial stromal sarcoma and 
angiosarcoma [12] and malignant fibrous histiocytoma (MFH) [13]. 

MFH has been permanently removed from the 2013 World Health 
Organization (WHO) classification of soft tissue tumors and reclassified 
as undifferentiated pleomorphic sarcoma (UPS) [14]. 

Pregnancies associated to Soft Tissue Sarcomas (STS) are rare [15] 
and data on pregnancies in women with histologically documented 
metastatic sarcomas are limited. 

Yazigi A et al. reported four cases of women with metastatic sarcomas 
who carried on their pregnancies after stopping systemic cancer treat-
ment with good maternal-fetal outcomes and prolonged maternal sur-
vival. Three histotypes were involved in the report: epithelioid 
hemangioendothelioma, low-grade fibromyxoid sarcoma and GIST. 

The only case of malignant fibrous MFH in pregnancy reported in 
literature concerns a 38-year-old woman who received the inauspicious 
diagnosis in the immediate postnatal period and died after 3 months. 
[13]. 

Diagnosis of STS 

In most cases, the diagnosis of STS is already known at the time of 
pregnancy. A recent case series conducted in Toronto reported 48 
women diagnosed with STS during a 10-year period: only 10 patients 
(20.8%) were diagnosed with cancer during pregnancy. [12]. 

The guiding symptom is pain and the main sign is a mass localized 
mainly to the abdominal-pelvic region and to the upper and lower limbs. 

Table 1 
Histological and cytological examination report of mother, foetus and placenta.   

Mother Foetus Placenta 

Type of Tumor Undifferentiated 
pleomorphic sarcoma, 
grade III 

No tumor 
detected 

No tumor 
detected 

Metastases Lung metastases of 
undifferentiated spindle 
cell sarcoma 

No metastasi 
detected 

No 
metastases 
detected 

Cytologic 
examination of 
peritoneal 
washing 

Negative for malignant 
tumor cells   

Cytologic 
examination of 
umbelical cord 
blood  

Negative for 
malignant 
tumor cells   
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Sometimes hemorrhagic syndromes are present due to involvement of 
large retroperitoneal vessels. [12]. 

Diagnostic imaging methods include both CT scan and magnetic 
resonance imaging (MRI). Ionizing diagnostic imaging during preg-
nancy should be avoided or used only when essential for the manage-
ment of the pregnancy. [16]. 

The cumulative fetal dose radiation should not exceed 100 mGY. 

[17]. 
Nonionizing imaging procedures such as ultrasound and MRI are safe 

during pregnancy except for the use of gadolinium. [18]. 
STS diagnosis with biopsy to define the histological subtype is 

difficult with pathologists’ discordance rate sometimes reaching 30%. 
[11]. 

Fig. 1. 4 × 0001: a field with distal villous hypoplasia, short villi and a huge intervillous space.  

Fig. 2. 4 × 0003: collapsed ghost villi diagnostic of an old infarct.  
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Treatment of STS 

Surgery 

Surgery is the standard treatment in case of localized adult-type STS. 
[19] The American College of Obstetricians and Gynecologists’ Com-
mittee on Obstetric Practice has stated that there are no data to make 
specific recommendations for non-obstetric surgery during pregnancy. 
However, at any gestational age, teratogenic have never been demon-
strated by anesthetic agents when used in standard concentrations, nor 
is there evidence that fetal exposure to anesthetic drugs affects neuro-
development. Therefore, a pregnant woman should never be denied a 
necessary and unpostponable surgery, regardless of trimester. It is 
reasonable to state that the first part of the second trimester should be 
preferred to limit miscarriage. 

Laparoscopy appears to be safer than laparotomy if the surgery is 
performed by experienced surgeons, also because it allows a better 
vision of the abdominal cavity. [20]. 

Post-operative radiotherapy 

ESMO - EURACAN Clinical Practice Guidelines recommend post-
operative radiotherapy as the standard treatment in tumor with unfa-
vorable prognostic factors such as high-grade, tissue invasion or tumor 
diameter > 5 cm. [10]. 

In clinical practice, it is usual to postpone treatment to the post- 
partum period to avoid fetal harm, unless there is an urgent clinical 
need and the irradiation site is sufficiently distant from the uterus. [21, 
22]. 

Several adverse effects have been reported for the fetus after gesta-
tional radiotherapy, including intrauterine growth restriction (IUGR), 
risk of childhood cancer (solid tumor and/or leukemia) and subaverage 
intellectual functioning. The severity of adverse effects depends on the 
extent of the irradiation field, time of radiation exposure and gestation 
period. [23]. 

Chemotherapy 

Regarding chemotherapy, its role remains controversial in both 
neoadjuvant and adjuvant settings: in case of metastatic disease, surgical 
treatment is recommended as the first choice in lung disease with a 
limited number of metastases without other extrapulmonary localiza-
tions. [10]. 

If the patient undergoes chemotherapy, both preoperatively and 
postoperatively, anthracycline and/or ifosfamide seem to be the most 
appropriate choice. Miller et al. conducted a multi- institutional retro-
spective study on 13 patients, to evaluate the administration of 
anthracyclines and/or ifosfamide in pregnancy-associated sarcoma. 
They found a lower rate of live births in patients receiving a combination 
of doxorubicin and ifosfamide during pregnancy (5/9, 55.6%) compared 
to patients treated with anthracycline-based regimens without ifosfa-
mide (4/4, 100%). Besides, they showed that combination therapies 
with doxorubicin and ifosfamide may have higher risks of fetal harm 
when given early in the second trimester as compared with later in 
pregnancy. [24]. 

In case of inoperable metastatic disease, chemotherapy is palliative 
and does not affect survival. 

Metastasectomies 

In case of metastatic disease, surgical treatment is recommended as 
the first choice in lung disease with a limited number of metastases 
without other extrapulmonary localizations. 

There is consensus in repeating metastasectomies in case of relapse 
of disease, always respecting the above-mentioned criteria of radicality 
and patient selection. [11]. 

Management of pregnancy complicated by STS 

The aim is to carry the pregnancy to term. However, if the disease is 
severe and requires immediate intervention, early termination of preg-
nancy may be advised especially in the first trimester. [25]. 

2-weekly ultrasound monitoring of fetal growth is strongly recom-
mended: in maternal cancer population poor general health, malnutri-
tion and chemotherapy or radiotherapy (if any) are risk factors for 
intrauterine growth restriction (IUGR). [26,27]. 

Delivery is usually planned. Iatrogenic preterm delivery should be 
avoided in order not to incur the long-term comorbidities of preterm 
infants: from 37 weeks of pregnancy delivery can be considered unless 
there are major life-threatening complications for both mother and 
fetus. [28]. 

Regarding delivery, several studies show that vaginal delivery could 
be the first choice unless there are contraindications. Nevertheless, other 
studies show an increased percentage (30%) of caesarean sections [4] 
mainly due to psychophysical stress and tumor mass effect with limited 
joint mobility, especially in STS. [12]. 

Placental histology is recommended in assessing the risk of fetal 
metastases, especially in patients with metastatic tumors. Metastases, if 
present, are usually found in the intervillous space. If metastases are 
present, they should also be investigated in the newborn by clinical 
examination and initially by ultrasounds. Although there is limited ev-
idence, it seems that the transfer of mother-to-fetus metastases only 
occurs if metastases are found at the villus level. [26]. 

Discussion 

STS represent less than 1% of all tumors [29] and UPS is a rare 
subtype that lack immunohistochemical markers for a specific 
definition. 

According to our knowledge, our is the first case reported in litera-
ture of a pregnancy that occurred and was successfully carried to term in 
a woman diagnosed with metastatic UPS. 

The rarity of this case is not only tied to the uncommon type of 
tumor, but also to the low probability of the patient to get pregnant after 
her clinical history. 

The first finding in literature on the effects of chemotherapy drugs on 
the female reproductive system dates back to the 1970 s and is related to 
cyclophosphamide therapy, which was linked to amenorrhea and 
follicular destruction. [30]. 

As chemotherapy treatments usually involves combination of several 
drugs, it is not easy to understand the effects of a single drug on the 
female reproductive system but is certain that the most severe long-term 
outcome of exposure to cytotoxic drug treatment is infertility due to 
premature ovarian failure (POF) or insufficiency (POI) [31]. 

Radiation treatment, on the other hand, can damage the uterine 
vasculature and the structure of the endometrium and myometrium. 
Although it is unclear whether this is a consequence of ovarian damage 
or the result of direct damage to the uterus, fertility may decline. [32]. 

Considering all the cancer treatment protocols the patient performed 
without undergoing any methods of prevention and reduction of ovarian 
damage induced from chemotherapy and radiotherapy, the probability 
of pregnancy was very low. 

Given the relationship between chemo-radiotherapy, miscarriage, 
impaired organogenesis and unplanned pregnancy, the birth of a child 
without anatomical defects is to be considered an extraordinary event. 

It cannot be ruled out if IUGR was a consequence of the cancer 
treatment the woman underwent in previous years: damaged uterine 
tissue could alter placentation and trophoblastic invasion. Conse-
quently, as is well known, aberrant spiral arteries remodeling leads to 
altered maternal-fetal blood flow and thus fetal growth restriction. [33]. 

The patient’s placenta was histologically analyzed: villous immatu-
rity suggested a decreased utero-placental blood flow, which probably 
contributed to IUGR. 
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The issue of sarcoma’s growth acceleration during pregnancy is 
debated in literature. In our case cancer progression was evident during 
pregnancy. However, it’s still unclear whether this progression was due 
to pregnancy-related factors when compared to similar tumors in 
women who are not pregnant or if it is a direct consequence of stopping 
chemotherapy or radiotherapy. However, in previous reports about STS 
during pregnancies, enhancement of tumor was evident in several cases. 
[34,35]. 

Since a general treatment strategy for pregnant women with sarcoma 
cannot be outlined because it is a rare condition, each case should be 
discussed by a multidisciplinary team and the diagnostic and thera-
peutic approaches should be tailored for every woman. 

Conclusions 

The rarity of this clinical case lays the groundwork for discussing the 
important ethical dilemma of cancer in pregnancy and in particular the 
complexity of managing pregnancy-associated STS. 

The poor prognosis of UPS and its tailored therapies seemed to be 
incompatible with this pregnancy that, contrary to expectations, was 
carried through and ended without any severe maternal-fetal 
complications. 

This unplanned pregnancy placed the patient in front of two options: 
termination of pregnancy or delaying cancer treatment once the vitality 
of the fetus is reached. After a meticulous counseling to the couple, the 
patient chose to go through with the pregnancy. It is very hard for a 
woman to choose the best deal and for the doctor to make the best 
approach guiding the patient in her decisions. 

A multidisciplinary approach involving oncologists, obstetricians, 
neonatologists, and other specialists is essential to navigate the intricate 
decisions required to balance maternal oncological care with fetal well- 
being. 
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