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SUMMARY

Given the low incidence of musculoskeletal tumors during pregnancy, publications on the subject are scarce and treatment
guidelines nonexistent.  

We present five cases of musculoskeletal tumors in pregnant women, three with metastasizing malignant neoplasms and
two with aggressive giant cell tumors. The three patients diagnosed during their gestational period were operated before the
end of pregnancy, adapting surgical techniques to minimize risk to mother and fetus. Adjuvant therapies were postponed
until the end of gestation. All newborns were delivered at term vaginally, except for one where a cesarean section was
required. After a mean follow-up of 69.96 months (±56.38), all patients were free of disease, except for the one diagnosed
with an extraskeletal myxoid chondrosarcoma who died at 4 years from diagnosis.

Surgery plays a key role in the treatment of musculoskeletal tumors diagnosed during pregnancy. These patients must be
treated by multidisciplinary teams at sarcoma reference hospitals, involving the obstetrics team in the decision-making
process, and adapting each step of the diagnosis and treatment to the gestational period.
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INTRODUCTION

The incidence of malignant neoplasms during gesta-
tion is 1 in 1,000 pregnancies, the most common being
breast cancer (26%), cervical cancer (26%), leukemia
(15%), lymphoma (10%), melanoma (8%), thyroid can-
cer (4%) and other neoplasms (11%) (14). The “other
neoplasms” category includes musculoskeletal tumors,
the occurrence of which has been found to be extremely
rare. This means that there is currently a dearth of clear
guidelines to go by when treating these patients (12).
The handful of published studies includes Zarkavelis et
al.’s review of the literature with 137 sarcomas diagnosed
during pregnancy from 1963 to 2016, 53 of them osseous
and 84 soft-tissue sarcomas (15), but the longest series
included were published 30 years ago, which means that
many of the techniques they describe have become ob-
solete due to the development of new therapeutic options
that have changed the way sarcomas are managed. The
longest series published in the last 10 years are Figheirom
et al.’s 10-case series, which does not include limb di-
agnoses, and Postl et al.’s 8-case series (4, 11).

As far as giant cell tumors are concerned, apart from
the recent study by Howard et al., all published series
deal with isolated cases with presentation in extremities
(5, 6, 9, 13).

The purpose of the present study was to present the
experience gained by the authors in the diagnosis and
treatment of bone and soft tissue tumors in pregnant

women in extremities, and review the challenges asso-
ciated with the management of these patients in a mus-
culoskeletal tumor unit. The study was carried out in La
Fe University Polyclinical Hospital.

CASE PRESENTATION

We present 5 pregnant women who were given a di-
agnosis of musculoskeletal tumor between 2006 and
2009.  Patients’ epidemiological data are given in tables
1 and 2.

Case 1
28-year-old woman diagnosed during the second

trimester of pregnancy with myxoid liposarcoma in the
posterior compartment of the thigh (Fig. 1). The patient
underwent surgery during her third trimester of preg-
nancy. Surgery consisted in a wide resection with R0
margins. Adjuvant radiotherapy was administered after
delivery. After six years of follow-up, the patient is dis-
ease-free.

Case 2
25-year-old woman in the second trimester of preg-

nancy presented a local recurrence of extraskeletal myx-
oid chondrosarcoma in the popliteal fossa (Fig. 2). Dur-
ing that trimester of pregnancy, a supracondylar
amputation was performed, with a wound dehiscence as
a complication that required a new surgery. The patient
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suffered a systemic relapse at 6 months, which was ac-
companied by pulmonary metastases. Following aggra-
vation of the metastasis, she was treated with chemother-
apy and died 4 years following initial diagnosis.  

Case 3
38-year-old woman was diagnosed 4 months after

delivery with pleomorphic rhabdomyosarcoma in the
anterior compartment of the thigh, but onset symptoms
appeared in the last trimester of pregnancy (Fig. 3). The
patient was operated 6 months following delivery with
a limb sparing technique. The patient was given neoad-
juvant chemotherapy and adjuvant radiotherapy. After
five years, the patient remain free of disease.  

Table 1. Pregnant subjects diagnosed with a metastasizing malignant tumor 

CASE AGE
GESTATIONAL 
AGE AT DIAG-
NOSIS

LOCATION
AJCC 
STAGING

STAGING
DIAGNOSTIC 
TESTS

HISTOLOGY
PRIMARY/ 
RECUR-
RENT

TYPE OF 
SURGERY/ 
SPECIMEN 
MARGINS

GESTATION-
AL AGE AT 
SURGERY

ADJUVANT 
THERAPIES AND 
TIME OF ADMIN-
ISTRATION

TIME AND 
DELIVERY 
ROUTE

CURRENT 
STATUS

1 28
SECOND TRI-
MESTER

POSTERIOR 
COMPART-
MENT OF 
THIGH

IIIA

CHEST MR AND 
ABDOMINAL 
ULTRASOUND 
WITHOUT 
CONTRAST

MYXOID 
LIPOSAR-
COMA

PRIMARY
LIMB SPAR-
ING (R0)

THIRD TRI-
MESTER

ADJUVANT RT 
POSTPARTUM

AT TERM 
CESAREAN 
SECTION

DIS-
EASE-FREE

2 25
SECOND TRI-
MESTER

POPLITEAL 
FOSSA

IIIB

THORACO-AB-
DOMINO PEL-
VIC CT WITH 
CONTRAST

EXTRAS-
KELETAL 
MYXOID 
CHONDRO-
SARCOMA

RECUR-
RENT

SUPRA-
CONDYLAR 
AMPUTATION 
(RO)

SECOND 
TRIMESTER

NO
AT TERM
VAGINAL 
ROUTE

DEATH
(SYSTEMIC 
RELAPSE)

3 38

4 MONTHS 
POST-PARTUM, 
ONSET SYMP-
TOMS LAST 
TRIMESTER

ANTERIOR 
COMPART-
MENT OF 
THIGH

IIIB

THORACO-AB-
DOMINO PEL-
VIC CT WITH 
CONTRAST

RHABDO-
MYOSAR-
COMA

PRIMARY
LIMB SPAR-
ING (R0)

6 MONTHS 
POSTPAR-
TUM

NEOADJUVANT 
CHEMOTHERAPY 
AND ADJUVANT 
RT POSTPAR-
TUM

AT TERM 
VAGINAL 
ROUTE

DIS-
EASE-FREE

Table 2. Pregnant subjects diagnosed with giant cell tumor

CASE AGE
GESTATIONAL 
AGE AT DIAG-
NOSIS

LOCATION CAMPANACCI
STAGING
DIAGNOSTIC TEST
PERFORMED

PRIMARY/ 
RECURRENT

TYPE OF SURGERY
GESTATIONAL 
AGE AT SUR-
GERY

TIME AND 
DELIVERY 
ROUTE

CURRENT 
STATUS

4 35
1 MONTH POST-
PARTUM

THIGH
UNCLASSIFIA-
BLE NO METAS-
TASIS

CHEST CT WITHOUT 
CONTRAST

RECURRENT
DISTAL FEMORAL 
REVISION AND RE-
SECTION OF TUMOR

4 MONTHS 
POSTPARTUM

AT TERM
VAGINAL

DIS-
EASE-FREE

5 28
FIRST TRIMES-
TER

PROXIMAL 
TIBIA

II
NO METASTASIS

CHEST CT WITHOUT 
CONTRAST

PRIMARY
CURETTAGE, BURR-
ING, NITROGEN, 
HYDROHYAPATITE

SECOND TRI-
MESTER

AT TERM 
VAGINAL

DIS-
EASE-FREE

Fig. 1. Magnetic resonance imaging of myxoid liposarcoma
located in the posterior compartment of the thigh.

Fig. 2. Magnetic resonance imaging of local recurrence of ex-
traskeletal myxoid chondrosarcoma in the popliteal fossa.
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Case 4
35-year-old woman who during the first month post-

partum was diagnosed with a relapse in the soft tissue
of the thigh of a previously-treated osseous giant cell
tumor (Fig. 4). The patient did not present with distant
metastasis. Surgery treatment consisted in a resection
of the neoplasm and a revision of the primary femoral
component, which had become loose. An intraoperative
histologic analysis confirmed the diagnosis. After two
years’ follow-up the patient was free of disease.  

Case 5
28-year-old woman diagnosed with an osseous giant

cell tumor in the proximal tibia during the first trimester
of pregnancy. The neoplasm was classified as Cam-
panacci grade II (Fig. 5A) and did not present with dis-
tant metastasis. The procedure was performed during
the second trimester of pregnancy and consisted of curet-
tage and high-speed burring of the lesion, followed by
the application of liquid nitrogen as local adjuvant, and
cavity filling with hydroxyapatite (Fig. 5B). Four years
later, no signs of the disease were observed.  

All diagnostic and therapeutic decisions were based
on the recommendations of the musculoskeletal tumor
committee. 

None of the patients suffered a miscarriage; all of
them were delivered through the vaginal route, except
for the patient with myxoid liposarcoma, where a cesar-
ian section was required. None of the patients exhibited
any problems regarding the development of the fetus.

DISCUSSION

The development of musculoskeletal tumors is rare,
but their diagnosis during pregnancy is even rarer (12).
Although the few papers published on the occurrence
of this condition in pregnant women show a wide histo-
logical variation, it would seem that osteosarcoma is the

most common histological type (4, 12, 15). In spite of
this, our series did not include any malignant osseous
tumors. We only found two giant cell tumors, a rarely
metastasizing entity, and three high-grade soft tissue
sarcomas.  

Performance of imaging tests is essential to study
the tumors present in these patients. However, they must
be carried out with extreme care to minimize the risk of
damaging the fetus. According to the American College
of Obstetrics and Gynecology, radiation must be kept
below 50 mGy during the first trimester as this is the
period when the embryo is at its most vulnerable (7).
This means that performing at all as the radiation doses
involved are usually under 0.001 mGy. Chest CT would
not entail any problem either as the radiation emitted
stands at around 0.2 mGy, but the use of abdominal or
pelvic CT must be thoroughly justified as radiation levels
in those cases could reach up to 50 mGy (7). The kinds
of MRI commonly performed for a localized analysis
of neoplasms do not entail any risk whatsoever for the
embryo (8). Nonetheless, the use of contrast media,
which are often indicated in these studies, is not exempt
from controversy as there is no agreement in the literature
regarding their innocuousness in these patients. The cur-
rent recommendation is that their use should be limited
to cases where they can represent a significant benefit
in terms of the information provided (7). In our series,
the patient diagnosed with a giant cell tumor during her
first trimester was subjected to a chest CT as a diagnostic
study; the two patients diagnosed during their second
trimester were given a chest MR and an abdominal ul-
trasound in one case, and a thoraco-abdominopelvic CT
in the other. Only one patient was administered a contrast
medium, on a decision made by the multidisciplinary
team. In patients diagnosed after childbirth, the standard
procedure was applied. The decision of what tests to
carry out in each patient therefore depends on several
factors such as the type of neoplasm and the trimester
of pregnancy the patient is in. Options should be specif-
ically discussed as part of the work of multidisciplinary
care teams. 

Fig. 3. Magnetic resonance imaging of pleomorphic rhabdo-
myosarcoma in the anterior compartment of the thigh.

Fig. 5A. Magnetic resonance imaging of a lytic lesion in the
proximal tibia corresponding to a giant cell tumor. The relati-
onship between the tumor and the knee joint can be observed.  
Fig. 5B. Intraoperative administration of adjuvant nitrogen in
treating a giant cell tumor to avoid the use of phenol in a pre-
gnant patient

Fig. 4. Magnetic resonance imaging of a soft tissue relapse in
the thigh of a osseous giant cell tumor. Artifacted images are
caused by the tumoral knee prosthesis placed as initial treat-
ment of the pathology.

A B
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Surgery is the mainstay of bone and soft tissue tumors
treatment. Following the recommendations of the Amer-
ican College of Obstetricians and Gynecologists, “med-
ically necessary surgery should never be delayed re-
gardless of trimester´´ (1). Moreover, no study has as yet
shown that anesthetic agents administered at conven-
tional doses can be teratogenic (1). In spite of this, it is
vital to adapt OR procedures to minimize the risk of
fetal damage. For example, during the operation of the
patient with a giant cell tumor in the proximal tibia, we
were forced to change our standard technical technique
taking into account that the subject was in her second
trimester of pregnancy. In the first place, we had to min-
imize the use of the C-arm and of bone cement on ac-
count of the, albeit low, risks they posed (2). Further-
more, phenol had to be replaced by liquid nitrogen as
an adjuvant agent (3). Surgery in these patients should
always be performed under strict fetal monitoring by
the obstetrics team.  

As regard adjuvant treatment, if chemotherapy is in-
dicated based on the tumor’s histologic type, it may be
administered from the second trimester. Application dur-
ing the first trimester could result in malformations, de-
layed intrauterine growth or even fetal death. Use of ra-
diotherapy should be restricted during the gestational
period as it has been associated with impaired fetal de-
velopment and fetal death, and with the appearance of
neoplasms during childhood. For those reasons, its ad-
ministration should be deferred until after delivery (10).

Some reports have related the appearance of these
neoplasms and their treatment in pregnant women with
an increased incidence of pre-term deliveries and cesar-
ian sections (4). All patients in our series were delivered
at term, with only one case requiring a cesarian section. 

Musculoskeletal tumors in pregnant women are a rare
condition, whose diagnosis and treatment requires a mul-
tidisciplinary approach to safeguard the safety of both
the mother and the fetus. For that reason, it is of the
essence to involve the obstetrics team in every decision
affecting these patients.
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