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Abstract

Introduction: Sarcomas occurring during pregnancy are rare and they present significant
challenges in clinical management, to optimise, investigations and treatment choices to ensure
both maternal and foetal well-being.

Case: A 32-year-old G1P0 female presented with a rapidly growing swelling in her right axilla.
Ultrasound-guided core needle biopsy revealed a high-grade pleomorphic malignant tumour.
The dilemmas and choices weighing the risks of staging studies, risks of contrast-enhanced
scans, surgery during pregnancy and pre- and post-operative radiotherapy to both the mother
and foetus are discussed in this case report

Discussion: Decision of unenhanced whole-body MRI was chosen for staging studies to
mitigate radiation and contrast risks to the foetus and mother. Imaging studies revealed a
10 cm tumour in the right axilla, displacing the subclavian neurovascular structures but
without evidence of metastatic disease. Concerns about pre-operative radiotherapy
including proton beam radiotherapy, given risk of tumour progression and surgical
challenges post-radiation therapy, a consensus decision was reached to proceed with
surgical resection followed by delivery of the baby and post-operative radiotherapy.
Successful limb-preserving sarcoma surgery was performed at 26 weeks of gestation. She
gave birth to a healthy female child at 38 weeks of gestation, and she is receiving post-
operative radiotherapy.

Recommendation: Sarcomas diagnosed during pregnancy are rare and delicate balance is
required for optimising oncologic outcomes and minimising risks to the mother and the foetus.
Decision-making involving multiple specialties and multidisciplinary teams, a treatment plan
was formulated that prioritised the safety of the patient and her baby.

Introduction

Sarcomas are heterogeneous in nature and represent a group of malignant tumours. There are
over 100 subtypes of soft-tissue sarcomas. Cancer occurs in about 1 in 1,000 pregnancies, and
sarcomas constitute a rare subset of these malignancies.! Sarcomas are less than 1% of all
cancers, hence extremely uncommon during pregnancy. Clinical management is complex
because it involves tenuously balancing optimal oncologic treatment of the mother while
minimising risks to the developing foetus.

High-grade pleomorphic sarcomas represent an especially aggressive subtype of sarcomas,
characterised by marked cellular atypia and high mitotic activity and often mandate prompt and
decisive management strategies.’ The diagnostic approach to sarcomas in pregnancy is limited
because foetal exposure to ionising radiation and teratogenic drugs should be avoided as much
as possible. MRI scan is preferred over CT scan due to the absence of ionising radiation and a
better soft-tissue contrast, which is important for the detailed assessment of soft-tissue
sarcomas.’

The general therapeutic strategy for managing sarcomas in pregnancy includes a
multidisciplinary approach and treatment can be a combination of surgical resection,
radiotherapy and sometimes addition of chemotherapy. Surgery forms the cornerstone of
treatment. However, timing and extent have to be planned according to the stage of pregnancy
and foetal viability.®

This case highlights the intricacies involved in the multidisciplinary management of a high-
grade pleomorphic malignant tumour in a pregnant patient in optimising maternal and foetal
outcomes.
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Case presentation

This 31-year-old woman, GI1P0O, was seen at 20 weeks of
gestation with a two-month history of swelling in the right
axilla. Preliminary examination showed a 6 cm tumour of the
right axilla and an imaging study with ultrasound showed that
the tumour had internal vascularity, raising the possibility of a
malignancy. Ultrasound-guided core needle biopsy revealed a
high-grade pleomorphic malignant tumour. The differential
diagnoses included heterologous malignant phyllodes tumour,
metaplastic carcinoma and pleomorphic liposarcoma.

The patient was referred to the Regional Sarcoma Service for
further assessment. A whole-body MRI scan for staging, including an
axillary MRI, confirmed a large lobulated mass with areas of fat and
haemorrhage in close proximity to brachial neurovascular structures
(Figures 1 and 2). Contrast-enhanced scans for local imaging and
staging studies were deferred due to unknown risks to the foetus.”

The case was discussed at two additional large cancer centre
multidisciplinary teams (MDT) meetings, with oncology, obstet-
rics, orthopaedics and vascular surgery inputs. The option of
medical termination of pregnancy to facilitate sarcoma treatment
was considered but ultimately deferred on the patient’s preference.
Initially, the plan was to proceed with proton beam radiotherapy,
delivery of the baby and subsequent surgical resection, but due to
the rapid progression of the tumour and repeat MRI imaging, this
decision was revised in favour of surgical resection first, followed
by radiotherapy. The dilemmas and choices in relation to radiation
dose, radiotherapy and planning of surgery are presented in
Table 1. The timeline of key events in the management of this case
is summarised in Table 2.

At 26 weeks of gestation, the patient underwent limb-
preserving sarcoma resection through a transverse axillary
incision, preserving the axillary neurovascular structures. This
was a complex operation with dissection in close proximity to
critical neurovascular structures, including the brachial plexus, and
it was successfully carried out by a team of Orthopaedic, Vascular
and Thoracic surgeons, with the obstetric team on standby, in case
of pre-mature labour.

The patient recovered well postoperatively, without any
complications. She was kept under close observation by both the
surgical and obstetric teams, with plans to proceed to deliver the
baby around 37-38 weeks of gestation, followed by adjuvant
radiotherapy.

There was primary wound healing, with no neurological
deficit or significant seroma formation. The tumour was
completely excised and histopathological examination confirmed
a high-grade epithelioid pleomorphic liposarcoma, with close
resection margins as anticipated due to the proximity to the
critical neurovascular structures. Further management included
coordination with the obstetrics and clinical oncology teams with
regard to planning for timely delivery and initiation of
radiotherapy. A healthy female baby was delivered at 38 weeks.
The patient is currently having a post-operative radiotherapy
course of 60 Gray delivered in 30 fractions (in two Phases:50Gy in
25 fractions, followed by 10Gy in 5 fractions to the high-risk
volume), to reduce the risk of local recurrence.® Radiotherapy
planning images (Figures 3-6) show the planned dose, volume
and the extent of radiotherapy field

Breastfeeding from either breast, while having radiotherapy to
the axilla is considered to be safe.'
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Brachial neurovascular bundle
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Figure 1. T1 weighted MRI image showing right axillary sarcoma, in close proximity
to axillary neuromuscular structures and chest wall.
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Figure 2. Axial MRI depicting the complexity and extent of the axillary sarcoma.
Radiotherapy Planning Images.

Discussion

This case underscores the complexities of managing high-grade
sarcomas during pregnancy, where the timing of interventions must
balance oncologic control with foetal viability. Treatment may vary
depending on the type of sarcoma, stage, gestation age and health
status of the mother. The preference for a primary imaging modality
using MRI is due to careful concern and diligence for foetal safety
while attaining vitally important diagnostic information. Avoiding
ionising radiation, contrast agents and minimising risks through
ultrasound-guided biopsy are examples of the personalised
approach necessary needed in managing such complex cases.®
This is especially the case in the first trimester.”

The case was discussed in multiple MDT meetings, involving
oncology, obstetrics, orthopaedics and vascular surgery teams.
Initially, the plan was to proceed with pre-operative proton beam
radiotherapy, followed by the delivery of the baby, and subsequent
surgical resection. During pregnancy, conventional external beam
radiotherapy should be avoided if there is incidental irradiation to
the uterus with potential risks to the developing foetus, including
growth restriction, malformations and even foetal death,
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Table 1. Dilemmas and choices in the management of high-grade soft tissue sarcoma during pregnancy

Dilemma Choice

Use of contrast for imaging

Non-contrast imaging®’

Staging-CT Chest Abdomen Pelvis

Whole-Body MRI without contrast®’

Pre-operative radiotherapy for high-grade STS

Deferred (Role for proton beam RT) Postoperative RT chosen®®

Medical Termination of pregnancy to facilitate sarcoma
treatment

Avoided (patient choice)

Radical vs limb salvage surgery
5,6,8

Limb salvage surgery at 26 weeks of gestation (anytime during the second trimester)

Timing of planned delivery
RT®S

37 weeks of gestation (possible after 26 weeks); optimal delivery time to facilitate

Risk of breastfeeding while having RT to breast area

Advice to use either breast for feeding®®

Table 2. Timeline of key events in the management of soft tissue sarcoma during pregnancy

Timeline

Events

Early March 2024/ 20 Weeks Gestation

Presentation and Investigations started

Late April 2024/ 26 Weeks Gestation

Limb preserving sarcoma surgery

Early July 2024/ 38 Weeks Gestation

Delivery

depending on the dose and timing of exposure.® National Institute
for Health and Care Excellence (NICE) guidelines do not provide a
specific maximum radiation dose for pregnant patients. However,
they stress the importance of minimising foetal exposure. If
radiotherapy is unavoidable, the dose to the foetus should ideally
be kept below 0.1 Gy (10 mGy), as exposure beyond this level
increases the risk of foetal harm, including growth retardation,
malformations and neurodevelopmental issues.*” High-grade
pleomorphic liposarcoma radiotherapy requires high doses of
radiation, usually in the range of 50-70 Gy, depending on size,
location and margins of the tumour. This dose is given in fractions
of 1.8-2 Gy over several weeks. Such doses to the uterus, during
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Figure 3. Phase 1 PTV (Planned Treatment
Volume)=2300cm3; will receive 50Gy in 25
fraction.

pregnancy, entail a great hazard to the foetus, mainly during the
second trimester when there is neurodevelopment. Distance from
the radiotherapy treatment volume determines the foetal dose.
Therefore guidelines generally recommend deferring radiotherapy
postpartum when feasible to avoid these risks.®” The benefits of
deferring treatment allowed the pregnancy to progress without the
added risks of radiation, while surgery provided a primary means
of tumour control.

In this case, proton beam radiotherapy was initially planned but
was reconsidered when the tumour’s rapid progression indicated
the need for more immediate surgical intervention. Adjuvant
radiotherapy was planned post-delivery to address any residual
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Figure 4. Phase 1 Planned Treatment Volume
with 95% Dose (green); 50 Gy in 25 fractions.

Figure 5. Phase 2 Planned Treatment Volume:
1300cm3 and is a smaller volume than Phase 1.
This treatment volume will receive a boost of
10Gy in 10 fractions on top of the 50Gy in 25
fractions; and will therefore in total receive 60Gy
in 30 fractions.

microscopic disease. Radiotherapy after surgery is typically utilised
to reduce the risk of local recurrence. The timing post-delivery
allows for safe administration of radiotherapy, without the risk to
the developing foetus.

Surgery is often the treatment of choice for localised sarcomas
and can be performed during pregnancy, with the timing being
critical. Surgery is generally planned for the second trimester when
the risks of miscarriage and preterm labour are lower compared to
the first and third trimesters.® In this case, at 26 weeks gestation,
given the close resection margins, adjuvant radiotherapy was
planned post-delivery to address any residual microscopic disease.
Radiotherapy after surgery is typically utilised to reduce the risk of
local recurrence, especially in cases where surgical margins are
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close or positive. The timing post-delivery allows for safe
administration without the risk to the newborn.

Recommendation

Sarcoma diagnosis during pregnancy is very rare, and there are no
standardised care pathways or guidelines to help with the
management of pregnant patients with a soft-tissue sarcoma.
Our case study highlights the challenges and choices in mitigating
radiation risks and optimising management. Individualised treat-
ment plans with the help of multidisciplinary teams’ input are
essential for the appropriate management.


https://doi.org/10.1017/S146039692500007X

Journal of Radiotherapy in Practice

&

References

1.

Pentheroudakis G, Pavlidis N. Cancer and pregnancy: poena magna, not
anymore. Eur ] Cancer 2006; 42 (2): 126-140. Doi: 10.1016/j.ejca.2005.10.014.
Epub 2005 Dec 2. PMID: 16326099.

. Amant F, Loibl S, Neven P, Van Calsteren K. Breast cancer in pregnancy.

Lancet 2012; 379 (9815): 570-579. Doi: 10.1016/S0140-6736(11)61092-1.
PMID: 22325662.

. Jo VY, Fletcher CD. WHO classification of soft tissue tumours: an update

based on the 2013 (4'") edition. Pathology 2014; 46 (2): 95-104. Doi: 10.
1097/PAT.0000000000000050. PMID: 24378391.

. De Schepper AM, De Beuckeleer L, Vandevenne ], Somville J. Magnetic

resonance imaging of soft tissue tumors. Eur Radiol 2000; 10 (2): 213-223.
Doi: 10.1007/s003300050037. PMID: 10663750.

. Zagouri F, Dimitrakakis C, Marinopoulos S, Tsigginou A, Dimopoulos MA.

Cancer in pregnancy: disentangling treatment modalities. ESMO Open
2016; 1 (3): €000016. Doi: 10.1136/esmoopen-2015-000016. PMID:
27843602; PMCID: PMC5070264.

. Peccatori FA, Azim HA Jr, Orecchia R, Hoekstra HJ, Pavlidis N, Kesic V,

Pentheroudakis G, ESMO Guidelines Working Group. Cancer,

https://doi.org/10.1017/5146039692500007X Published online by Cambridge University Press

10.

F 4
Transport in
medium
Dose to/medium

Figure 6. Phase 2 Planned Treatment Volume
with 95% dose 10Gy in 5 fractions.

pregnancy and fertility: ESMO clinical practice guidelines for diagnosis,
treatment and follow-up. Ann Oncol 2013; 24 (Suppl 6): vil6070.
Doi: 10.1093/annonc/mdt199. Epub 2013 Jun 27. PMID: 23813932.

. Patel SJ, Reede DL, Katz DS, Subramaniam R, Amorosa JK. Imaging the

pregnant patient for nonobstetric conditions: algorithms and radiation
dose considerations. Radiographics 2007 ; 27 (6): 1705-1722. Doi: 10.1148/
rg.276075002. PMID: 18025513.

. Van Calsteren K, Heyns L, De Smet F, Van Eycken L, Gziri MM, Van

Gemert W, Halaska M, Vergote I, Ottevanger N, Amant F. Cancer during
pregnancy: an analysis of 215 patients emphasizing the obstetrical and the
neonatal outcomes. J Clin Oncol 2010; 28 (4): 683-689. Doi: 10.1200/
JC0.2009.23.2801. Epub 2009 Oct 19. PMID: 19841323.

. Mir O, Berveiller P, Ropert S, Golinet F, Goldwasser F. Use of platinum

derivatives during pregnancy. Cancer 2008; 113 (11): 3069-3074. Doi: 10.
1002/cncr.23935. PMID: 18985677.

Drugs and Lactation Database (LactMed®) [Internet]. Bethesda (MD):
National Institute of Child Health and Human Development; 2006-.
Radiotherapy. 2024 Jun 15. PMID: 30000783.


https://doi.org/10.1016/j.ejca.2005.10.014
https://doi.org/10.1016/S0140-6736(11)61092-1
https://doi.org/10.1097/PAT.0000000000000050
https://doi.org/10.1097/PAT.0000000000000050
https://doi.org/10.1007/s003300050037
https://doi.org/10.1136/esmoopen-2015-000016
https://doi.org/10.1093/annonc/mdt199
https://doi.org/10.1148/rg.276075002
https://doi.org/10.1148/rg.276075002
https://doi.org/10.1200/JCO.2009.23.2801
https://doi.org/10.1200/JCO.2009.23.2801
https://doi.org/10.1002/cncr.23935
https://doi.org/10.1002/cncr.23935
https://doi.org/10.1017/S146039692500007X

	Sarcoma in pregnancy: radiation risks-dilemmas and choices: a case study
	Introduction
	Case presentation
	Discussion
	Recommendation
	References


