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Abstract: We present the case of a pregnant patient who was found to have a primary
retroperitoneal mucinous tumour (PMRT). An abdominal mass measuring 11.5 × 9.8 ×
8.8cm, initially thought to be of ovarian origin, was found incidentally on ultrasound in
a 36-year-old patient at 20 weeks’ gestation. Tumour markers were normal. She underwent an elective Caesarean section at 34 weeks, but the uterus, fallopian tubes and
ovaries were normal. The mass was found to be retroperitoneal. A clinical decision
was made to avoid further surgical exploration at the time. Following further surgical
planning, the patient underwent open resection of the retroperitoneal mass, 6 weeks after
her Caesarean section. Histology conﬁrmed a moderately differentiated adenocarcinoma
suggestive of a primary retroperitoneal mucinous adenocarcinoma. A literature review
following this identiﬁed ﬁve case reports of PMRT in pregnancy in the last decade. In all
cases, the patients underwent tumour resection without adverse pregnancy outcomes.
While our patient had an uncomplicated pregnancy, she developed a 2cm lesion suggestive of disease recurrence 15 months post-operatively. A plan was made for surgical
resection. PMRT are rare, but can occur in pregnant patients and patients of childbearing
age. Tumour resection should be carried out, but where there is no concrete evidence of
tumour invasion, the uterus and ovaries should be spared to avoid infertility and menopause. We would recommend early tumour resection, given its potentially aggressive
nature.
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Primary retroperitoneal mucinous tumours (PRMTs) are rare neoplasms occurring predominantly in women, many of whom are in their reproductive age.1
Histologically, PMRTs can be categorised into three main types: mucinous
cystadenomas (MC), mucinous borderline tumours or tumours of low malignant
potential (MLMP), and mucinous carcinomas (MCa).
Preoperative diagnosis can be difﬁcult to establish as computed tomography
(CT) and magnetic resonance imaging (MRI) are unable to determine the exact
origin of these tumours or comment on their malignant potential. Because of this
and the rare nature of the condition, there are no set guidelines. The diagnosis is
usually reached through postoperative histopathological analysis.
In this case report, we describe a patient who was found to have a PMRT during
the second trimester of her pregnancy.
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Case Study Details
A 36-year-old female, gravida 5, para 4, was found to have
a right ovarian cyst during an anomaly scan performed at 20
weeks’ gestation. The right ovarian cyst measured 11.5 × 9.8 ×
8.8cm with a ground-glass appearance with two papillary
projections with grade 1 ﬂow on Doppler, the largest of
which measured 4.1 × 3.3 × 3.1cm (Figure 1). The mass was
non-tender, and there was no free ﬂuid in the pelvis.
Notably, all tumour markers were within normal range:
CA125 31U/mL (0–35), CA19-9 11U/mL (0–35), CEA
2ng/mL (0–4.7). Differential diagnoses included mucinous
borderline tumour, ovarian malignancy, and decidualised
endometrioma.
The patient underwent an MRI at 20 weeks’ gestation
(Figure 2), and a repeat scan three weeks later did not
show a signiﬁcant increase in the cyst size.
Following a multidisciplinary team meeting, the patient
was offered ultrasonographic monitoring of cyst every 4
weeks, with a preliminary plan to deliver by elective
Caesarean section at 34 weeks and perform an oophorectomy at the same time. The cyst size and characteristics
remained generally unchanged.
At 34 weeks, the patient underwent an elective Caesarean
section. However, both tubes and ovaries appeared normal.

Discussion

Figure 1 (Left): TAS at 20 weeks right adnexal mass with ground-glass appearance;
(right): Solid component.

PRMT represent 0.1–0.2% of all neoplasms, and have
a male-to-female ratio of 1:10.1
A comprehensive meta-analysis conducted by Wolf et al
(2017) reported 144 cases of PMRT over a 40-year period
(1975–2015). 53% were MCa, 30% were MC and 17%

Figure 2 MRI at 20 weeks.

Figure 3 MRI at 6 weeks postpartum.
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The mass previously observed on imaging appeared to be
retroperitoneal, extending to the lower border of the liver. For
this reason, no further surgical procedure was carried out at
the time.
An MRI done postnatally conﬁrmed that the mass was
retroperitoneal in origin (Figure 3) and after further surgical planning, the patient underwent a laparotomy, 6 weeks
after her Caesarean section. An encapsulated retroperitoneal mass measuring 19 × 19 × 18cm was removed with
no spillage of tumour contents. No other intraabdominal
pathology was noted.
Histopathological analysis of the mass revealed
a moderately differentiated, intestinal-type adenocarcinoma suggestive of primary retroperitoneal MCa.
She was followed-up by the oncology team. A wholebody ﬂuorodeoxyglucose-positive emission tomography
(FDG-PET) was repeated at 1 year, and did not show
any evidence of recurrence. All tumour markers remained
in the normal range: CA125 25U/mL (0–35), CA19-9
9.7U/mL (0–35), CEA 0.8ng/mL (0–4.7).
However, 15 months later, the patient presented with
haematuria and loin-to-groin pain. A CT kidney-uretersbladder showed a 2cm lesion in the right paracolic gutter,
adjacent to initial site of resection. The lesion lacked
FDG uptake, and was suggestive of disease recurrence.
Following MDT discussion, surgical intervention was
recommended.
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were MLMP. The median size of the tumours was 13–
16cm.1
As with our patient, PMRTs may be diagnosed incidentally. However, patients can also present with a palpable
abdominal mass or symptoms of mass effect.
As the retroperitoneum is usually devoid of epithelial
cells, several theories exist regarding the true origins of
these tumours. Their histological similarity to ovarian
stroma and the presence of oestrogen receptors in some
cases has led to the development of the commonest theory:
that the tumours are heterotopic ovarian tissue.2–5
However, as demonstrated in our case, heterotopic
ovarian tissue is not always found.6 The theory of ectopic
ovarian tissue is challenged further by the cases diagnosed
in men.
A second hypothesis of coelomic metaplasia has
gained wide acceptance. It is suggested that clustered
deposition of coelomic epithelial cells in the retroperitoneum leads to the development of inclusion cysts which
eventually undergo metaplastic changes and acquire
a malignant phenotype.7,8
Other authors have proposed that the peritoneal
mesothelium possesses the potential for Müllerian differentiation, similar to all epithelial ovarian tumours.9 This
concept has been supported by some authors based on
immunohistochemical and electron-microscopic evaluation of the tumours.7
Hansmann and Budd dismissed the theory of ovarian
histogenesis and proposed that the development of benign
retroperitoneal cysts was related to remnants of the embryonal urogenital apparatus in both men and women. The
paper determines that majority of the cysts are “pseudomucinous cystadenomas” of mesonephric origin due to the
histological presence of hugely varied tissue types including glomeruli and bone. This hypothesis was supported by
other authors who reported the presence of Mullerian cysts
of the retroperitoneum.10
Our case revealed a moderately differentiated adenocarcinoma with intestinal-type differentiation, with the
impression of a primary retroperitoneal MCa.
Attaining an accurate pre-operative diagnosis of PMRT
is challenging. MC and MCa have similar ultrasonographic appearances to each other.1,11 CT and MRI are
helpful for surgical planning, but are not effective in
excluding malignancy.4,12
Additionally, tumour markers such as CA125, CA19-9,
CEA, and alpha-fetoprotein rarely aid diagnosis as they
are not consistently raised.1,4
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Wolf et al highlighted that cyst ﬂuid aspiration for preoperative cytology was only diagnostic in 27% of cases.1
Because of the rarity of the tumours, there are no set
guidelines on the management or surveillance. All cases
reported to date have included total removal of the mass as
their main treatment strategy; however, how extensive the
surgery remains unclear.5 In our case, only the retroperitoneal tumour was removed with sparing of both ovaries
and the uterus.
Though speciﬁc care is taken to avoid spillage of cyst
contents, there is no conclusive evidence linking spillage
with increased mortality. Hysterectomy has been associated with reduced recurrence rate, and though salpingooophorectomy and lymph node dissection are often carried
out at the same time, they have not been shown to affect
survival.13
Wolf et al noted that adjuvant chemotherapy was given in
25% of patients with MCa with the majority of patients
receiving paclitaxel or carboplatin derivatives.1 Wolf et al
and Myriokefalitaki et al have associated adjuvant chemotherapy with poorer outcomes, and though a few authors
recommend chemotherapy in cases where the tumours have
invaded adjacent structures, data is limited.1,13
Radiotherapy has only been described in the context of
bone and peripancreatic metastases.1
Whilst 5-year survival for MC and MLMP approaches
100%, the 5-year survival for MCa is approximately 68%.1
Our case involved the additional challenge of pregnancy. Our literature search identiﬁed ﬁve case reports of
PRMT in pregnancy in the last 10 years.
Roma and Malpica describe the case of a patient who
presented with pelvic pain at 12 weeks’ gestation and was
subsequently found to have a 13cm multiloculated
MLMP.5 The imaging modality used for diagnosis, workup and management of the patient is unclear.
Chen et al performed a laparoscopic drainage and resection of a 13cm MC at 14 weeks’ gestation. A clinical decision
was made to operate at this gestation to reduce the risk of
torsion and rupture given the size of the mass. In this case,
tocolytic support was used to minimise the risks of pregnancy loss, and the patient went on to have an uncomplicated
pregnancy and delivery at 39 weeks.14
Kashima et al describe the case of an asymptomatic patient
with an incidental ﬁnding of a 17cm heterogenous retroperitoneal mass on ultrasound at 28 weeks. All tumour markers
were within normal range. The mass was removed at laparotomy at 31 weeks’ gestation, and histopathology conﬁrmed
MCa. The remainder of the pregnancy was uncomplicated,
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and the patient delivered vaginally at 39 weeks’ gestation. At
13 months, there was no evidence of recurrence.15
Hanhan et al report a similar case where an asymptomatic patient with a 22cm retroperitoneal tumour underwent exploratory laparotomy at 30 weeks’ gestation, and
was found to have an MCa. The CA 19–9 was raised in
this patient. Again, the remainder of the pregnancy was
uncomplicated, and the patient had a vaginal delivery at 38
weeks. No recurrence was noted at 24 months.16
Sonntag et al described an asymptomatic patient with
a 5cm heterogenous mass inferior to the left kidney which
had been found at 30 weeks’ gestation and monitored by
ultrasound and MRI. Though the CA 19–9 was raised, all
other tumour markers were normal. A highly differentiated
MCa was removed at Caesarean section at 38 weeks. The
patient was offered adjuvant chemotherapy and a staging
laparotomy but declined, and was well at her 1 year follow
up. There were no adverse outcomes on the pregnancy.17
Our case emphasises the challenges of imaging and
managing PMRTs during pregnancy. Unlike the ﬁve
reported cases, our patient underwent fertility-sparing
tumour resection at 6 weeks postpartum. Unfortunately,
she developed disease recurrence at 15 months. A case
can be made for a need for more aggressive management
of these tumours, with a focus on early resection.

Conclusion
In conclusion, PRMT is rare and difﬁcult to diagnose
preoperatively. No clear consensus has been met regarding
the origins of these tumours. Tumour resection is the
mainstay of treatment. The role of adjuvant chemotherapy
continues to be unclear. Close follow-up and appropriate
management based on histological appearance are crucial
in these patients so that recurrence can be identiﬁed and
treated at an early stage.

Consent
Written informed consent has been provided by the patient
to have the case details and any accompanying images
published. No institutional approval is needed to publish
the case.
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