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Abstract

Purpose Primary retroperitoneal mucinous cystadeno-

carcinoma (PRMCa) is a rare tumour. Prognosis and opti-

mal management are not well established. In view of a case

managed in our Centre, we performed a systematic review

and meta-analysis.

Method Systematic review of medical electronic data-

bases for published data (1950–12/10/2015). No RCTs

identified. Individual patient data detracted from case

reports and case series were analysed

Results In total, 73 female and 5 male cases of PRMCa

identified including our case. Median age at diagnosis was

42.0 years (range 18–86 years), with women being signif-

icantly younger than men at diagnosis (42.0 years versus

62.2 years, p = 0.005). A palpable abdominal mass and

abdominal pain were the most common presentations in

42.9 and 23.8 % of cases, respectively. Twenty-six women

were\38 years old. There were 16 women\38 years old

that had surgical data reported, of which 14 underwent

fertility-sparing surgery with excision of the mass. Adju-

vant chemotherapy was given in 24.1 % (13/72) women.

Follow-up ranged from 1 to 130 months with a median of

15 months. Of the 57 cases that had follow-up reported,

recurrence occurred in 23 cases (40.4 %) within a median

of 8 months from diagnosis. Median disease-free survival

was 15 months (range 1–130 months). Of the women who

recurred, 14 died of their disease giving 1, 2 and 5-year

disease-specific survival rates of 85.9, 80.7 and 75.4 %,

respectively.

Conclusion PRMCa are rare and potentially aggressive

tumours that often occur in young women. Removal of the

tumour, adequate staging and adjuvant chemotherapy

needs to be considered.

Keywords Primary � Retroperitoneal � Mucinous

cystadenocarcinoma � Prognosis � Treatment

Introduction

Mucinous adenocarcinomas are a common tumour type;

however, development in the retroperitoneum, as the pri-

mary tumour site, is a rare occurrence [1, 2]. Histologi-

cally, primary retroperitoneal mucinous tumours (PRMTs)

are of three types: mucinous cystadenomas, mucinous

borderline tumours and mucinous cystadenocarcinomas. In

view of a case of primary retroperitoneal mucinous ade-

nocarcinoma, which has been treated in our centre, we

performed a systematic review and a meta-analysis of

published data.

Materials and methods

In order to understand the natural history and prognosis of

this rare malignancy a systematic review of the literature

was undertaken. Using the terms ‘‘primary’’ and
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‘‘retroperitoneal’’ and ‘‘mucinous’’ and ‘‘cystadenocarci-

noma’’ or ‘‘adenocarcinoma’’ contained in title and/or

abstract and/or keywords, a systematic search was con-

ducted through databases of Medline, EMBASE, EBSCO,

CINAHL and Google Scholar (01/01/1950–10/10/2015) for

published data. Borderline tumours, adenomas, other his-

tological sub-types and metastasis to retroperitoneum were

excluded. To ensure completeness, we cross-referenced our

search results and hand-searched for additional titles. Using

PRISMA flowchart [3] 53 papers were identified (Fig. 1).

There was no Randomised Control Trial (RCT); only

observational studies were identified with one case series

and the rest being case reports. For non-English papers, we

included data from the English published abstract. We

crosschecked them with English published manuscripts that

included these papers and collated individual patient data

from results and tables. Two authors (EM and IL) inde-

pendently performed literature research and data collec-

tion. Data collected included patient age at diagnosis,

gender, symptoms on presentation, tumour size, surgical

PRISMA 2009 Flow Diagram

Records iden�fied through 
database searching

PubMed / MedLine n = 41 + 14
EMBASE = 39

EBSCO / CINAHL n = 101 + 27
Google scolar n = 25

N = 208

Sc
re

en
in

g
In

cl
ud

ed
El

ig
ib

ili
ty

Id
en

�fi
ca

�o
n

Addi�onal records iden�fied 
through other sources

(n = 13)

Records a�er duplicates removed
(n = 91)

Records screened 
(n = 91)

Records excluded 
(n = 37)

Full-text ar�cles assessed 
for eligibility

(n = 54)

Full-text ar�cles excluded, 
with reasons

(n = 1)

Studies included in 
quan�ta�ve synthesis 

(meta-analysis)
(n = 53)

Fig. 1 PRISMA 2009 flow diagram. From: Moher D, Liberati A, Tetzlaff J, Altman DG, The PRISMA Group (2009). Preferred reporting items

for systematic reviews and meta-analyses: The PRISMA Statement. PLoS Med 6(6): e1000097. doi:10.1371/journal.pmed1000097
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and/or adjuvant treatment, follow-up, disease recurrence

and survival. In the 53 selected publications, 77 cases of

PRMCa have been reported. We performed a meta-analysis

excluding the male cases, in order to determine the man-

agement and the impact on survival for these rare tumours

on females. Although results of meta-analysis of case

reports and series are not robust, however, in the absence of

other RCT or observational studies, this seems the way

forward to help clinical decisions [4, 5]. Since this meta-

analysis is of case reports, we have included our case,

described above (unpublished data).

For the meta-analysis, Microsoft Excel was used to

collate the data and statistical evaluation performed using

SPSS 22.0 (IBM). Descriptive statistics were used to

analyse both continuous and categorical variables. Mean

values with Standard Deviation (SD) and Standard Error

(SE) of mean with Confidence Interval (CI) of 95 % were

calculated. For normal distributions, t test was used, and for

non-parametric distributions Kruskal–Wallis Test was used

to compare median values and categorical characteristics

among groups. Kaplan–Meier curves were plotted for

survival and statistical significance value was considered

with p\ 0.05.

Results

The systematic review revealed 73 cases of primary

retroperitoneal mucinous cystadenocarcinomas (PRMCa)

reported in females, mainly as case reports and thirteen of

them as part of small case series (Table 1). Five cases were

reported in males. Males were significantly older at pre-

sentation with a median age of 62.2 years (SE 6.5) com-

pared to a median of 42.0 years (SE 1.6) for the females

(p\ 0.05).

Details of clinical presentation were available in 42 of

the 73 women. The majority, 18 of the 42 (42.9 %) pre-

sented with a palpable abdominal mass, 10 (23.8 %) pre-

sented with abdominal pain and 9 with abdominal

distension (21.4 %). Only four patients (9.5 %) were

asymptomatic at the time of diagnosis. Large tumour size

was associated with abdominal distension and pain. The

mean tumour diameter was 15.1 cm (SD 6.3, SE 0.8 cm)

and 85.5 % of the masses were larger than 10 cm in

maximum diameter on the histopathological examination.

Serum tumour marker levels were checked in 24 of the

77 cases. CA125 was elevated only in 3/18, CEA in 4/14

and CA19.9 in 5/13 cases. These results did not statistically

correlate with the size of mass. Tumour markers level at

the time of diagnosis did not have a prognostic significance

for disease recurrence or survival.

Complete surgical excision of the retroperitoneal mass

was the primary treatment in all cases. Unfortunately, data

regarding tumour rupture during surgery or capsule

involvement in the final histopathology was only recorded

in 21 cases, of which five had capsule involvement or

surgical rupture during removal. There was no significant

difference in the recurrence rate between cases where the

mass was removed intact and those where it was not, 63.6

versus 50 % (p[ 0.05).

Twenty-six women were \38 years old, of which 16

women had surgical data reported and 14 of these (87.5 %)

underwent fertility-sparing surgery with excision of the

mass and preservation of the uterus and at least one ovary.

There was no obvious survival benefit noted for those that

underwent bilateral salpingo-oophorectomy (median sur-

vival 53.6 months (SE 4.2)) compared to those that did not

(median survival 55.9 months (SE 7.1), p = 0.173).

Overall, only 24 % (13/54) of female patients received

adjuvant chemotherapy. The commonly used chemothera-

peutic regimes were Cyclophosphamide and Adriamycin

(CA), Cyclophosphamide, Adriamycin and Cisplatin

(CAP) or cisplatin alone (Table 2). Interestingly, 5/13

cases which were reported after 2007, received carboplatin

alone or in combination with Paclitaxel. None received

radiotherapy and one patient was treated with Tamoxifen

when diagnosed with recurrent disease as palliative

treatment.

Of the 13 women who received adjuvant chemotherapy,

11 had survival data reported and of these five died

(45.4 %). In comparison, for women who did not receive

adjuvant chemotherapy 5/41 (12.2 %) did not survive,

however, there was no statistically significant difference in

the characteristics of the two groups (age, tumour size and

surgical treatment) (p[ 0.05).

Follow-up was reported in 57 out of 73 female cases,

ranging from 1 to 130 months, with a median follow-up of

15 months. During the follow-up period, 23 recurrences

(40.4 %) and 14 deaths (24.6 %) were reported giving

overall 1, 2 and 5-year survival rates of 85.9, 80.7 and

75.4 %, respectively. Median time from diagnosis to

recurrence was 8 months (range 1–58 months) (Figs. 2, 3).

Discussion

The first reported cases of PRMCa were in 1976 by Roth

[6]. Since then there have been a further 75 cases reported

in the literature. This systematic review and meta-analysis

of these cases show that PRMCa are most commonly

observed in premenopausal women and usually present

with abdominal pain and a palpable mass that is thought to

be of pelvic or ovarian origin. Differential diagnosis in

cases where malignancy and retroperitoneal location has

been identified pre-operatively includes metastases from

intraperitoneal organs for example ovaries, gastrointestinal
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system and pancreas or renal cystic disease, renal lym-

phangioma or hydatid cysts [7].

The most commonly used radiological investigations

were ultrasonography (USS) and computed tomography

(CT). Imaging is unable to distinguish between the dif-

ferent types of mucinous carcinoma [8], however, magnetic

resonance imaging (MRI) is able to further characterise

these lesions and identify their mucinous component.

Although USS, CT and MRI clearly detect cystic masses in

ovarian or pelvic organs, diagnosis of a retroperitoneal

tumour is challenging and their retroperitoneal origin is

often only revealed intraoperatively [9].

Tumour markers including carcinoembryonic antigen

(CEA), carbohydrate antigen CA19.9, CA15.3, CA125 and

alpha fetoprotein (AFP) are not specific or sensitive to aid

diagnosis or guide management. Jiang et al. [10] reported a

case where tumour markers stopped increasing even though

the tumour continued to grow. Reviewing all the cases, the

tumour marker levels at the time of diagnosis have not been

shown to be of any benefit and are poor in estimating either

tumour size or stage. Increased tumour marker levels can

be an indication of recurrence, especially CA125 when

there is peritoneal disease spread.

A staging laparotomy is essential to assess the true

extent of disease and surgical treatment with complete

excision of the mass is the cornerstone of treatment, with

oophorectomy not adding to survival benefit. Removal of

the mass intact has not been proven to be a statistical

significant prognostic factor but this might be because of

the small number of cases that this additional information

has been reported. Tumour rupture occurred during

removal in 23.3 % of the cases that had a recurrence and

33.3 % of those did not during the reported follow-up

period (p[ 0.05). Spillage of tumour cells during surgical

excision is to be avoided if possible, however, it may not

always be technically feasible to remove a strongly

adherent or invading tumour intact.

Unfortunately, a staging classification for PRMCa does

not exist; cases have been treated as per TNM (Tumour,

Node, Metastasis) staging system. In most cases, lymph

node assessment was not performed, and therefore, early-

stage cases may have had occult distant disease at the time

of diagnosis, which may account for the high recurrence

rate.

Thus far the benefit of adjuvant chemotherapy in the

management of mucinous adenocarcinoma is not well

known. It has been considered in cases where there has

been intra-operative tumour rupture, capsule involvement

or identified metastatic disease [11]. In the above meta-

analysis we did not identify a survival benefit with adjuvant

chemotherapy, although this outcome is biased due to the

fact that chemotherapy was given only to select high-risk

group as described above.

With regards to tumour recurrence rate, there was no

observed difference in the mean age at diagnosis

(43.6 years) compared to those who did not have recur-

rence (41.0 years) (p = 0.51). Neither there was any dif-

ference in the size of tumour mass 6.8 cm (SE 1.6) versus

5.4 cm (SE 1.0), p = 0.07. This could be due to rupture of

Fig. 3 Overall survival (female cases, n = 73)

Fig. 2 Disease-free survival (female cases, n = 73)
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tumour or lymph node involvement that was not known or

reported for the cases. Nelson et al. [12] suggested that

close follow-up and tailoring of management to the indi-

vidual patient’s condition, leads to improved outcome. Due

to the retroperitoneal location of the tumour it is unlikely

that disease recurrence will be detected on clinical exam-

ination and therefore cross-sectional imaging needs to be

included in the follow-up schedule.

One of the major limitations of this review is the lack of

RCTs or large observational studies. Although, it is difficult

to judge the quality of evidence obtained from case reports,

in the absence of any other study designs, these form the

basis of guiding clinical management of rare conditions [13,

14]. With case reports and case series, we faced the

dilemma of missing data, variation in management and

short reported follow-up, which limited the analysis of

pooled results to come to definite conclusions regarding risk

factors or predictors for this disease. The result of this meta-

analysis emphasises the need for complete staging, fertility

preservation option and survival rates which would be

useful in counselling women in clinical practice.

Moreover, we have noticed a shift in chemotherapeutic

agents used over the years from CA and CAP to Carbo-

platin and Paclitaxel. Platinum-based chemotherapy has

been consistently given as PRMCa has been considered to

be of ovarian origin. Although, the exact origin and

histopathogenesis of this tumour is not well known, there

have been various theories including retroperitoneal loca-

tion of an ectopic ovary [15], although there are male cases

reported [16], origin from retroperitoneal primary mono-

dermal teratoma, enterogenous genesis from intestinal

duplication and more recently considered to originate from

invagination of peritoneal mesothelial cells [17]. In view of

this, it stays debatable as to which chemotherapeutic

regime would be the best treatment option and whether all

patients should be considered for adjuvant chemotherapy,

more so because staging of PRMCa is not established.

To our knowledge, this is the first meta-analysis of

PRMCAs and attempt to extract conclusions and guidance

for clinical management and consultation for these

patients. There are limitations in performing meta-analysis

on case reports; however, combining what data is available

in the published literature in order to evaluate disease

progression and management of rare cases means that

trends and themes can be identified. This study highlights

the need for having an established reporting proforma for

rare diseases so that a minimum standard of clinical and

management information can be obtained and help provide

meaningful results with meta-analyses. We agree that the

implementation of the CARE (Case REport) guidelines by

medical journals will improve the extraction of conclusions

[18].

Conclusion

The rarity of PRMCa poses challenges in terms of appro-

priate management; however, by reviewing of these cases a

more consistent approach to managing the patient can be

set. Fertility-sparing surgery is an acceptable option since

oophorectomy has not been shown to have an influence on

prognosis. Appropriate surgical staging and identification

of risk factors should be sought in order to select case that

will benefit of adjuvant chemotherapy. Based on this sys-

tematic review and meta-analysis of PRMCa cases, we

would advise regular follow-up with imaging during the

first 2 years following diagnosis since recurrences typically

occur within this time frame.
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