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Abstract

Background: The extent of peritoneal carcinomatosis is difficult to estimate preoperatively, but a valid measure
would be important in identifying operable patients.
The present study set out to validate the usefulness of integrated 18F-FDG PET/MRI, in comparison with diffusion-
weighted MRI (DW-MRI), for estimation of the extent of peritoneal carcinomatosis in patients with gynaecological
cancer.

Methods: Whole-body PET/MRI was performed on 34 patients with presumed carcinomatosis of gynaecological
origin, all scheduled for surgery. Two radiologists evaluated the peritoneal cancer index (PCI) on PET/MRI and DW-
MRI scans in consensus. The surgeon estimated PCI intraoperatively, which was used as the gold standard.

Results: Median total PCI for PET/MRI (21.5) was closer to surgical PCI (24.5) (p = 0.6), than DW-MRI (median PCI
20.0, p = 0.007). However, both methods were highly correlated with the surgical PCI (PET/MRI: β = 0.94 p < 0.01,
DW-MRI: β = 0.86, p < 0.01). PET/MRI was more accurate (p = 0.3) than DW-MRI (p = 0.001) when evaluating patients
at primary diagnosis but no difference was noted in patients treated with chemotherapy. PET/MRI was superior in
evaluating high tumour burden in inoperable patients. In the small bowel regions, there was a tendency of higher
sensitivity but lower specificity in PET/MRI compared to DW-MRI.

Conclusions: Our results suggest that FDG PET/MRI is superior to DW-MRI in estimating total spread of
carcinomatosis in gynaecological cancer. Further, the greatest advantage of PET/MRI seems to be in patients at
primary diagnosis and with high tumour burden, which suggest that it could be a useful tool when deciding about
operability in gynaecological cancer.
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Introduction
Ovarian cancer is the fifth most common cause of
cancer-related deaths in women in Europe with a five-
year survival of around 40% [1]. The age-standardised
incidence rate is around 12–14/100.000 in the Nordic
countries [2], with 751 cases diagnosed in Sweden in
2013 [3]. Ovarian cancer usually presents at an advanced
stage, with intra-abdominal spread and peritoneal car-
cinomatosis at diagnosis. The mainstay of treatment is
primary surgery, aiming at complete cytoreduction,
followed by chemotherapy [4, 5]. Because of the wide-
spread disease, surgery is often extensive and not suit-
able for all patients. It is of great value to identify
patients with non-resectable tumours who preferably
should benefit from neoadjuvant chemotherapy. Endo-
metrial cancer is more seldom diagnosed in advanced
stage, but in these women, the prognosis and treatment
is similar to advanced ovarian cancer [6].
Carcinomatosis can be estimated intraoperatively by

using the peritoneal cancer index (PCI) [7], which de-
scribes the distribution of tumours in the abdomen and
pelvis. PCI correlates with the completeness of cytore-
duction, and is associated with long-term survival [8, 9].
Furthermore, it has been suggested that it can be used
to estimate operability; however, the cut-off point is yet
to be determined. PCI has also been used in radiology in
an effort to obtain this information preoperatively.
There is no universally accepted reference standard

for imaging peritoneal carcinomatosis. Prospective
studies comparing CT, PET-CT and MRI are few, and
findings indicate minor differences between the
methods [10]. Contrast-enhanced CT is to date the
imaging modality of choice but has limitations in de-
tecting carcinomatosis and small bowel involvement
[11, 12]. PET-CT has been shown to be sensitive and
specific to the detection of lymph node and distant
metastases, and is therefore mostly used in detecting
recurrent disease and response monitoring [13, 14].
MRI with diffusion-weighted imaging (DWI) has also
been suggested for preoperative staging of abdominal
carcinomatosis and might be more accurate than CT
[15]. Recently, MRI including DWI has shown super-
ior results to CT in preoperative assessment of sus-
pected ovarian cancer [16].
A combination of PET and MRI was recently intro-

duced, which may have advantages over PET/CT [17] as
MRI is superior for morphology and adds functional in-
formation in terms of DWI [18]. The few studies avail-
able suggest the high diagnostic potential of PET/MRI
for the assessment of recurrence of female pelvic malig-
nancies [18, 19], and higher diagnostic confidence in dis-
crimination between benign and malignant lesions
compared with PET/CT [19]. However, previous pub-
lished studies are few and heterogeneous, and to the best

of our knowledge, no previous studies evaluating carcin-
omatosis with PET/MRI have been published.
The purpose of this prospective study was to validate

integrated PET/MRI, in comparison with DW-MRI
alone, for preoperative prediction of peritoneal carcin-
omatosis with gynaecological origin.

Material and methods
None of the authors declared any conflict of interest re-
garding the subject of this study. All patients were will-
ing to participate in the study and signed written
informed consent. The study procedures were in accord-
ance with ethical standards for human experimentation
and the study was approved by the local ethics
committee.

Patients
This is a prospective, non-randomized single institution
study of patients treated at one centre. In the compara-
tive analyses the study participants act as their own
controls.
Women admitted to the Department of Gynaecology,

Akademiska Sjukhuset, Uppsala for cytoreductive sur-
gery were considered for the study. Inclusion criteria
were suspected peritoneal carcinomatosis of gynaeco-
logical origin (ovarian, fallopian tube or endometrial
cancer) where operation was considered possible. Pre-
operative diagnosis was based on cytology, histology,
tumour markers, and CT scan of the abdomen and
thorax. Exclusion criteria were clearly inoperable pa-
tients (such as those with extra-abdominal metastases
on CT or poor medical conditions) or known contrain-
dications for MRI, such as metal foreign bodies, pace-
makers and claustrophobia. Patients were included at
primary diagnosis or after successful treatment with neo-
adjuvant chemotherapy.
After providing written informed consent they were all

enrolled for a whole-body PET/MRI scan in addition to
previous diagnostic imaging. Clinical treatment decision
was made primarily on the results from the CT scan, but
occasionally findings were confirmed on PET/MRI. The
results from the radiologic PCI-evaluation were not
available preoperatively.
Patients entered the study from June 2015 to May

2018. However, the total number of patients was re-
stricted due to logistic aspects such as long travelling
distances and limited access to the PET/MRI camera
within the close time frame from diagnosis to surgery.

Peritoneal Cancer index (PCI)
Peritoneal cancer index is a scoring system that com-
bines lesion size with tumour distribution leading to a
numeric score, which quantifies the extent of disease.
For anatomical distribution 13 regions are defined. Two
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transverse planes and two sagittal planes divide the
abdominopelvic cavity into nine regions, which are num-
bered in a clockwise direction with 0 at the umbilicus.
Regions 9–12 divide the small bowel. Lesion size (LS) re-
fers to the greatest diameter of tumour implants that are
distributed on the peritoneal surfaces, ranging from LS 0
(no tumour seen) to LS 3 (tumour > 5 cm). If there is a
confluence of disease matting abdominal or pelvic struc-
tures together, this is automatically scored as LS 3 even
if it is a thin confluence of cancerous implants. Periton-
eal cancer index, thus, ranges from 0 to 39. Primary tu-
mours are excluded from the LS lesion size assessment
[6] (Supplementary Table 1).

Radiology
After standard patient preparation, 2MBq/kg of Fluoro-
deoxyglucose (18F-FDG) was injected intravenously 60
min prior to image acquisition. A whole-body PET/MRI
was performed from the skull base to the proximal
femur using an integrated whole-body PET/MR 3.0 T
scanner (SIGNA PET/MR, GE Healthcare). All patients
received intravenous contrast agent, gadoterate meglu-
mine (Dotarem) 0.1 mmol/kg and 20mg buscopan i.m.
No peroral contrast was given. The MRI sequences were
acquired simultaneously with the PET data and con-
sisted of whole-body diffusion weighted imaging with
background suppression (DWIBS), 2 b-factors (50, 1000)
(TR 3800ms, TE 63 ms, TI 246ms, BW 250 kHz, Matrix
96 × 128, FOV 44x35cm, Slice/gap 6/0 mm, Scantime 2:
27 min), and whole-body T1-w DIXON after i.v. contrast
agent (TR 4,1 ms, TE 1,1/2,2 ms, Bandwith (BW) 166
kHz, Matrix 256 × 212, FOV 50x45cm, Slice/gap 5/− 2,5
mm, Scantime 17sek) and FSE T2-w images for anatom-
ical correlation (TR 2000 ms, TE 102 ms, BW 62,5 kHz,
Matri× 320 × 224, FOV 44x35cm, Slice/gap 6/0 mm,
Scantime 43 s = Breath Hold (BH) × 3 (14,5sek/BH).
The images were evaluated by two radiologists with

long experience in interpretation of both MRI and PET
image (M.A. and H.A.), first separately and then in con-
sensus in case of disagreement. The radiologists were
blinded to the patients’ medical history and surgical
findings. Two different radiologic PCI scores were calcu-
lated for each patient: one for MRI alone (MR images
separated from PET/MRI), based on DWI, and one for
fused PET/MRI simultaneously acquired images. A focal
lesion located at any of the 13 abdominopelvic regions
(S Table 1) was considered a peritoneal metastasis by
MRI if it had restricted diffusion (high signal intensity
on DWI b-factor 1000, with corresponding low signal in-
tensity compared with surrounding normal tissue on ap-
parent diffusion coefficient (ADC) map by visual analysis
and, ideally, if it had a morphological correlation on T1-
or at T2-w images. For a lesion to be considered a peri-
toneal metastasis by PET/MRI it had to show hyper-

metabolic activity by PET (SUVmax > 4) or/and re-
stricted diffusion by MRI. DWI was first analysed for all
34 included patients. The PET/MRI images were evalu-
ated at least 1 month later in order to avoid bias.

Surgery
Surgery was performed with the intention of removing
all macroscopic tumours. Two surgeons specialized in
gynaecological cancer surgery performed all surgeries
and commenced the operation by evaluating PCI in a
standardised manner. At the end of the surgery, the
completeness of the cytoreduction score (CCS) [6] was
estimated and recorded as follows: CC0: no residual dis-
ease; CC1: residual nodules measuring less than 2.5 mm;
CC2: residual nodules measuring between 2.5 mm and
2.5 cm; and CC3: residual nodules greater than 2.5 cm. If
the surgeon did not see any possibility for radical or near
radical surgery (CC0-CC1), no surgery was performed
and the abdomen was closed.
The radiologist and the surgeon were blinded to each

other’s PCI scoring.

Statistical analyses
The intraoperative PCI was considered the gold standard
for the statistical analyses. The sensitivity, specificity and
accuracy were calculated for each region, based on the
presence versus absence of peritoneal implants

Table 1 General characteristics of the study population

Number of patients (%)

Histology

Ovarian cancer: 31 (91.2)

High grade serous adenocarcinoma 26 (76.5)

Low grade serous adenocarcinoma 1 (2.9)

Clear cell carcinoma 1 (2.9)

Borderline ovarian tumor 2 (5.9)

Endometrioid adenocarcinoma 1 (2.9)

Endometrial cancer 3 (8.8)

Endometrioid adenocarcinoma 2 (5.9)

Serous adenocarcinoma 1 (2.9)

FIGO stage

IB 1 (2.9)

IC 1 (2.9)

IIIB 1 (2.9)

IIIC 13 (38.2)

IV 18 (52.9)

First treatment

Cytoreductive surgery 24 (70.6)

Neoadjuvant chemotherapy 10 (29.4)

Ascites 20 (58.8)
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regardless of size. The Bland-Altman method with re-
gression analysis was used to calculate the bias of the
DW-MRI and PET/MRI-derived peritoneal cancer index.
In a secondary analysis we compared the total PCI and
PCI for the small bowel regions, for PET/MRI and DW-
MRI alone, in relation to first treatment (primary sur-
gery vs NACT) and surgical outcome (macroscopic re-
sidual tumour) by Wilcoxon signed rank test. SPSS
(Statistical Package for the Social Sciences) and Graph
Pad software were used for the statistical analyses.

Results
Patients
In all, 37 women were included in the study. Three pa-
tients were excluded; one discontinued the examination
due to claustrophobia, and two had cancers that were
not of gynaecological origin (rectal cancer and smooth
muscle tumour of uncertain malignant potential). The
final study population consisted of a total of 34 patients,
31 with ovarian cancer and three with advanced endo-
metrial cancer.
The mean age of the patients was 61 years (range 37–

78, median 62). Twenty-six (76.5%) had high-grade ser-
ous adenocarcinoma. Thirty-one (91%) patients had
stage IIIC or IV of the International Federation of Gy-
naecology and Obstetrics (FIGO) staging (Table 1).
Twenty-four patients underwent primary surgery and

ten patients were operated after neoadjuvant chemother-
apy. The reasons for neoadjuvant chemotherapy were
patient-related, such as low albumin level, high quantity
of ascites or bad general health condition. PET/MRI was
performed on average 8.6 days before surgery (range 1–
29 days, median 6.0 days) and for those that had received
neoadjuvant treatment PET/MRI was performed after
the treatment and before surgery. At surgery, four pa-
tients had an inoperable tumour load, leading to max-
imum macroscopic residual tumour (CCS 3). The
remaining 30 patients had complete cytoreductive sur-
gery, with no macroscopic residual tumour (CCS 0).

Peritoneal cancer index and surgical outcome
The total surgical PCI ranged from 3 to 37 (median
24.5), and corresponding ranges were 0–39 and 0–39 for
DW-MRI and PET/MRI, respectively. The four patients
with macroscopic residual tumour (inoperable) had the
highest PCI surgical scores; 33–37.
Both DW-MRI- and PET/MRI-derived PCI were

highly and positively correlated with the surgical PCI
(DW-MRI: β = 0.86 ± 0.14 p < 0.01, PET/MRI: β =
0.94 ± 0.01 p < 0.01) (Fig. 1 a and b). In the Bland-
Altman plot the mean difference of agreement (bias) for
DW-MRI was slightly higher than for PET/MRI but the
difference was not statistically significant (Fig. 2).

Fig. 1 Correlations between surgical total PCI index and MRI PCI (a) and PET/MRI (b) and between surgical small bowel (region 9–12) PCI index
and MRI small bowel PCI (a) and PET/MRI small bowel PCI index (b)
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Specificity was higher for DW-MRI than PET/MRI in
several regions, ranging for both methods from 50 to
100%. Accuracy was similar when comparing the two
methods (Table 2).
The median total PCI was lower for the ten patients

who received neoadjuvant chemotherapy (15.5) than for
patients who underwent primary surgery (27.0) (Table 3).
The patient with largest discrepancy between surgical
PCI and DW-MRI and PET/MRI (outlier in Fig. 1) had a
surgical PCI of 18 but 39 in both DW-MRI and PET/
MRI. This patient received neoadjuvant chemotherapy.

The median total PCI obtained by PET/MRI (21.5, p =
0.6) did not differ significantly from the surgical PCI
(24.5) whereas the DW-MRI-derived PCI was signifi-
cantly lower (20.0, p = 0.007). Of the four patients con-
sidered inoperable, the median total surgical PCI was 36
and the corresponding score for PET/MRI was 34.5 (p =
0.5) and for DW-MRI 29 (p = 0.066) (Table 3).

Regional peritoneal cancer index
PCI of the small bowel (region 9–12) was estimated sep-
arately (with a maximum score of 12). In these regions

Fig. 2 Bland-Altman plots comparing PCI index of DW-MRI (a) and PET/MRI (b) with surgical PCI index. DW-MRI bias was 2.91 ± 7.49, regression
b = − 0.15 ± 0.13, p = 0.24. PET/MRI bias was 0.41 ± 6.24, regression b = − 0.14 ± 0.11, p = 0.19

Table 2 Sensitivity, specificity, and accuracy of PCI scores of PET/MRI and MRI with surgical PCI as gold standard

DW-MRI PCI PET/MRI PCI

PCI region Patients with tumor found in
surgery (n)

Sensitivity
(%)

Specificity
(%)

Accuracy
(%)

Sensitivity
(%)

Specificity
(%)

Accuracy
(%)

PCI 0 Central 28 71.4 66.7 73.5 82.1 50.0 76.4

PCI 1 Right upper
quadrant

31 80.6 66.7 79.4 77.4 66.7 76.4

PCI 2 Epigastrium 24 68.3 80.0 64.7 58.3 80.0 64.7

PCI 3 Left upper
quadrant

25 76.0 100.0 82.4 64.0 100.0 73.5

PCI 4 Left flank 23 82.6 72.7 79.4 73.9 63.6 70.6

PCI 5 Left lower
quadrant

32 65.6 50.0 64.7 65.6 50.0 64.7

PCI 6 Pelvis 33 81.8 100 82.3 93.9 100 94.1

PCI 7 Right lower
quadrant

31 61.3 100.0 64.7 67.7 100.0 70.6

PCI 8 Right flank 23 56.5 72.7 61.8 82.6 54.5 73.6

PCI 9 Proximal jejunum 15 46.7 68.4 58.8 73.3 57.9 64.7

PCI
10

Distal jejunum 18 55.6 66.7 58.8 72.2 87.5 79.4

PCI
11

Proximal ileum 23 52.2 100.0 67.6 43.5 81.8 55.9

PCI
12

Distal ileum 27 59.3 100.0 67.6 88.9 85.7 88.2
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the correlation between DW-MRI and the surgical PCI
was inferior (β = 0.53 ± 0.21 p < 0.01) than for PET/MRI:
(β = 0.93 ± 0.14 p < 0.01) (Fig. 1b and c). In three out of
four small bowel regions, PET/MRI displayed higher
sensitivity for detection of carcinomatosis in comparison
with DW-MRI (Table 2).
At primary surgery PET/MRI (median PCI 6.0) overes-

timated surgical small bowel PCI (median PCI 4.0, p =
0.002). For the 10 patients who received neoadjuvant
chemotherapy the surgical PCI in the small bowel was
2.5 with scores 4.0 and 4.5 for DW-MRI and PET/MRI
respectively (ns) (Table 3).
For the four patients with residual tumour after sur-

gery a surgical PCI of 9.5 on the small bowel was found,
with scores of 3.5 and 10 for DW-MRI and PET/MRI re-
spectively (ns). For the patients with no macroscopic re-
sidual tumours PET/MRI significantly overestimated
carcinomatosis on the small bowel (Table 3).

Discussion
To the best of our knowledge, this is the first study esti-
mating the extent of peritoneal carcinomatosis with inte-
grated PET/MRI.
We found PET/MRI and DW-MRI-determined total

peritoneal cancer index to be well correlated with the
gold standard, surgical PCI. The PET/MRI PCI was sig-
nificantly closer to the operative total PCI than DW-
MRI alone. PET/MRI was more accurate than DW-MRI
when evaluating patients at primary diagnosis but no dif-
ference was noted in patients previously treated with
chemotherapy. PET/MRI was also superior in inoperable
patients with high tumour burden, and in clinical prac-
tice, this is the most important finding, since these
women could be offered neoadjuvant chemotherapy and
not be subjected to unnecessary diagnostic laparotomy.
In the small bowel regions, there was a tendency of

higher sensitivity but lower specificity in PET/MRI com-
pared to DW-MRI.
Few studies have evaluated PET/MRI in gynaecological

cancer, and most of them focus on recurrent pelvic ma-
lignancies where PET/MRI may have advantages over
PET-CT in better defining of lesion margins [17]. It has
been shown that PET/MRI and PET-CT have equiva-
lently high diagnostic value in recurrent cervical and
ovarian cancer, but PET/MRI offers higher diagnostic
confidence in the discrimination of benign and malig-
nant lesions [19, 20]. Furthermore, a higher lesion con-
trast for malignant lesions has been found with PET/
MRI than MRI alone [21]. In 2014, Schwenzer et al. [22]
used PET/MRI to characterise carcinomatosis of differ-
ent histology and found significant differences in glucose
uptake and diffusion characteristics, depending on the
histology of the tumours.
Peritoneal cancer index is a known prognostic indica-

tor for operability of ovarian cancer [8]. Nevertheless,
tumour load is not the only factor deciding surgical op-
erability; the location of the tumour is also important.
Massive small bowel infiltration is often the crucial fac-
tor that renders patients inoperable. It has previously
been shown that the most difficult area for assessing car-
cinomatosis with radiology is the small bowel [12]. In
our study, the sensitivity for carcinomatosis in the small
bowel was higher for PET/MRI than for DW-MRI alone.
One of the possible reasons is that the fusion of mor-
phological, functional and metabolic information is
highly accurate when acquired simultaneously in a hy-
brid PET/MRI system. However, PET/MRI overesti-
mated peritoneal carcinomatosis in some bowel regions.
This can be explained by the fact that bowels may ap-
pear hyper-intense in DWI due to long T2 relaxation
times, impeded water movement, or both [23]. In
addition, it is well known that FDG uptake in the gastro-
intestinal tract varies between individuals [24] with

Table 3 Median total PCI scores and PCI scores for small bowel (region 9–12) from surgery, MRI and PET/MRI, patients grouped by
surgical outcome and first treatment

Total PCI
Surgical
(median,
IQR)

Total PCI
MRI
(median,
IQR)

pa Total PCI
PET/MRI
(median,
IQR)

pa PCI Small
bowel
Surgical
(median, IQR)

PCI Small
bowel
MRI
(median, IQR)

pa PCI Small
bowel
PET/MRI
(median, IQR)

pa

All patients n = 34 24.5 (11.7–29.0) 20.0 (8.7–28.0) 0.007 21.5 (13.0–30.0) 0.6 3.5 (1.0–6.0) 4.0 (0.0–8.0) 0.531 5.5 (2.0–9.0) 0.001

Primary surgery
(n = 24)

27 (13.5–31-5) 23 (8.5–28.0) 0.001 27.7 (12.0–30.8) 0.3 4.0 (1.3–6.0) 4.0 (0.0–8.0) 1.0 6.0 (2.3–9.0) 0.002

NACT (n = 10) 15.5 (11.0–24.3) 14.0 (8.8–25.8) 0.959 14.5 (13.0–23.3) 0.5 2.5 (1.0–5.0) 4.0 (0.0–7.59 0.26 4.5 (1.5–6.5) 0.139

No macroscopic
residual tumor
n = 30

22.0 (11.0–28.0) 18.5 (7.7–27.2) 0.031 18.0 (12.5–28..0) 0.8 3.0 (1.0–5.0) 4.0 (0.0–8.0) 0.074 5.0 (2.0–7.0) 0.002

Macroscopic residual
tumor (inoperable)
n = 4

36.0 (33.8–36.8) 28.5 (15.8–33.8) 0.066 34.5 (29.5–38.8) 0.5 9.5 (7.5–11.5) 3.5 (0.0–8.5) 0.068 10.0 (9.0–11.8) 0.2

a In comparison with surgical PCI, Wilcoxon signed rank test. IQR interquartile range
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varying degrees of FDG uptake, usually with a diffuse
and linear pattern but also with a focal pattern [25]. The
mechanism of increased FDG uptake in the GI tract is
unclear. It can be related to physiological activity in the
bowel, to metabolically active smooth muscle, to reactive
lymphocytes in the terminal ileum and cecum, or to
swallowed secretions. These benign or physiological ac-
tivities can be misinterpreted as malignant lesions and
vice versa [26]. In addition, neoadjuvant therapy may in-
duce increased FDG uptake because of inflammation
simulating residual tumour.
In our clinical experience small bowel involvement is

almost always associated with high overall tumour bur-
den, consequently a low-moderate PCI and isolated
small bowel involvement is rare. This is illustrated in
this study where all four inoperable patients had a total
PCI score > 33. In a recently published study by our
group, total PCI was found an excellent predictor of in-
complete cytoreductive surgery [27] hence we suggest
that the radiologic evaluation could focus on estimating
total tumour burden instead of separate tumour im-
plants such as small bowel infiltration. This is in line
with the findings in the current study with excellent cor-
relation between PET/MRI and surgical evaluation

especially when it comes to patients with high tumour
burden who were considered inoperable.
With both PET/MRI and DW-MRI, tumour burden in

the individual regions differed from surgery. For ex-
ample, peritoneal lesions assigned to region 5, the loca-
tion of the sigmoid colon, were actually localised in the
adjacent anatomic region or “lower jejunum”, and vice
versa. These discrepancies might be explained by the
fact that the surgeon moves organs to exactly define the
location of peritoneal implants, but the radiologist inter-
prets static images (Fig. 3). Nevertheless, the total PCI
scores ended up similar, indicating that the tumour bur-
den was equally well visualised even if its exact location
was differently estimated. Two other common problems
that led to mislocalisation were displacement of abdom-
inal structures by large ovarian tumours and excessive
amounts of ascites. However, sometimes ascites helped
to correctly localise peritoneal lesions by separating
otherwise adjacent structures (Fig. 4).
In the ten patients that had received neoadjuvant

chemotherapy before radiology, we could not see any
difference between the two methods, so presumably the
additional advantage of PET is erased when the tumour
activity is suppressed.

Fig. 3 This FSE T2-w image (a) illustrates the difficulty in discriminating the different structures that contribute to form the complex image seen
in the center of the pelvis. There are areas of restricted diffusion in DWI b = 1000 (b) which do not correspond to areas of increased FDG uptake
as showed in this fused PET/MR image (c). The image was interpreted as being formed by a cystic ovarian tumor (solid black arrow), bowel loops
(open arrows), peritoneal carcinomatosis (encircled) and fundus uteri (solid white arrow) (d). The exact localization of peritoneal implants, if they
were on bowel surface or on the surface of pelvic peritoneum, was very difficult, as was to say if the loops corresponded to ileum or sigmoid
colon. PCI for “Pelvis”, or “region 7”, was 3 for surgery, 0 for MRI alone (DWI) and 3 for PET/MR, thus a false negative for MRI and true positive
for PET/MRI
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The study has its limitations, most importantly the
relatively few patients and with the inclusion of both pa-
tients who had received neoadjuvant chemotherapy and

those primarily operated on. Its strength lies in patients
all having carcinomatosis of gynaecological origin, the
majority being in the late FIGO stage. The same two

Fig. 4 a FSE T2-w image: Ascites helped to correctly localize a peritoneal implant on the surface of pelvic peritoneum (arrow) by displacing
adjacent bowel loops. The lesion was easily diagnosed either by MRI alone or by PET/MRI because of clear restriction of diffusion in DWI (b) and
marked FDG uptake (c)
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surgeons assessed all patients during surgery in a stan-
dardised manner and two very experienced radiologists
interpreted the images, further blinded to the patients’
medical history and surgical findings. Further, informa-
tion on DWI-MRI and PET/MRI are gathered from the
same individuals at the same time (with one examin-
ation) making patients their own controls and the exam-
inations comparable.

Conclusion
In the present study PET/MRI was superior to DW-MRI
in estimating total peritoneal cancer index especially in
patients with high tumour burden without previous
chemotherapy. We further suggest that the radiologic
evaluation could focus on estimating the total tumour
burden instead of separate tumour implants, as it has an
excellent correlation with operability. The exact role of
PET/MRI in carcinomatosis of gynaecological origin
cannot be defined by our study alone but our results are
promising and justify similar studies with larger cohorts.
We believe that PET/MRI could be a useful tool to help
physicians when deciding about operability in ovarian
cancer patients.
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