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Abstract

Pseudomyxoma peritonei (PMP) is a rare disease with
neoplastic growth of mucin-secreting cells in the peri-
toneal cavity, resulting in mucinous ascites. The septum
of intra-abdominal fluid collection is a key imaging
finding characteristic to PMP. In magnetic resonance
imaging (MRI), multi-b value diffusion-weighted imag-
ing (DWI) is a method used to obtain an accurate
apparent diffusion coefficient. The clinical utilities of
DWI using lower b values as diagnostic imaging are
rarely highlighted. This report describes a case of PMP in
which DWI using b values of 100 and 500 s/mm2 exclu-
sively visualized many thick septa with low signal
intensity in peritoneal effusion. The septa could not be
recognized in DWIs with b values of zero or 1000 s/mm2,
as with ultrasonography, computed tomography, and
conventional MRI. A discrepancy between DWI using
lower b values and other MRI sequences or imaging
modalities indicates a specific capability of DWI using
low b values: the ability to visualize septa of intra-ab-
dominal fluid collection much thicker than in real cases.
Results for this case suggest that DWI using low b values
might present clinical potential for the preoperative
diagnosis of PMP.
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Pseudomyxoma peritonei (PMP) is a rare disease, with
incidence of one or two per million per year [1]. PMP
clinically presents a characteristic pattern of tumor

growth, with growth of neoplastic mucin-secreting cells
in the peritoneal cavity resulting in gelatinous mucinous
ascites [2]. Because PMP symptoms tend to be non-
specific, it is difficult to diagnose it preoperatively.
Imaging findings of PMP can also be non-specific,
overlapping the findings of peritoneal carcinomatosis or
peritonitis. The septum of intra-abdominal fluid collec-
tion on ultrasonography (US) or computed tomography
(CT) is a key imaging finding that helps to produce a
correct diagnosis [3–5].

For magnetic resonance imaging (MRI), diffusion-
weighted images (DWI) using multiple b values have
come to be used to obtain accurate apparent diffusion
coefficient (ADC) values that are insensitive to perfu-
sion effects [6]. This method with multiple b values
provides DWI of respective b values. In clinical situa-
tions, however, we use only DWI with the highest b
values (e.g., 1000 s/mm2). The clinical utilities of DWI
with lower b values as diagnostic imaging have not been
elucidated.

We present an impressive case of PMP with a novel
imaging finding: lower b values exclusively visualized the
septa of ascites, which CT or conventional MRI could
not do. Based on this case, we discuss the clinical utility
of DWI with lower b values.

Case report

Because of massive ascites pointed out by a medical
check-up, a woman in her 50s was referred to the
Department of Gynecology of our institution on suspi-
cion of ovarian or peritoneal cancer. The patient’s lab-
oratory data revealed elevated concentrations of tumor
markers: CEA 11.4 ng/ml (normal range 5.0 ng/ml),
CA19-9 339.2 U/ml (normal range 37.0 U/ml), CA 125Correspondence to: Aki Kido; email: akikido@kuhp.kyoto-u.ac.jp
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Fig. 1. No septum of fluid collection was observable on
contrast-enhanced CT (A), fast spin-echo T2-weighted ima-
ges (B), or contrast-enhanced T1-weighted images (C).
Massive fluid collection and the distended appendix were

observed (A white circle), and pseudomyxoma peritonei was
clinically suspected. No compression of abdominal structures
was observed.
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236.2 U/ml (normal range 35.0 U/ml). Massive viscous
ascites with echogenicity was observed from transvaginal
ultrasonography (TVUS). On contrast-enhanced CT,
diffuse peritoneal thickening and a fluid-filled distended
appendix with the thickened wall were additionally
observed (Fig. 1A). No septa were recognized from
either TVUS or CT. Pelvic MRI examination was
performed with a 1.5 T scanner (Avanto; Siemens
Healthcare, Erlangen, Germany). No apparent ovarian
lesion was found. Conventional sequences including
T2-weighted (Fig. 1B)/T1-weighted images and con-
trast-enhanced T1-weighted images were unable to
visualize septa. DWI with b values of 0 and 1000
s/mm2 and ADC map provided no additional findings
(Fig. 2A, D, E). However, DWI with b values of 100
and 500 s/mm2 clearly visualized thick septa with low
signal intensity in massive ascites with high signal
intensity, which strongly suggested the diagnosis of
PMP (Fig. 2B, C).

Abdominocentesis was performed. The cytodiagnosis
of ascites revealed mucinous adenocarcinoma. Based on
the results of cytodiagnosis and findings of appendix,
PMP/mucinous carcinoma peritonei was clinically sus-
pected, rather than ovarian tumors/peritoneal cancer.
She was transferred to the Department of Surgery. Sur-
gical resection was performed. Massive ascites (3900 ml)
were aspirated, and operative findings after the aspira-
tion revealed diffuse peritoneal invasion: surface of liver
and spleen, greater and lesser omentum, and Douglas
pouch. Appendiceal tumor with clinical serosal invasion
was found, which was regarded as an origin of PMP.
Cytoreductive surgery and hyperthermic intraperitoneal
chemotherapy with 100 mg of cisplatin and 4 mg of
mitomycin C were performed.

Pathological examination revealed mucinous adeno-
carcinoma, high-grade, of appendix with diffuse peri-
toneal invasion. Final diagnosis was PMP/mucinous
carcinoma peritonei, high-grade, arising from mucinous
adenocarcinoma of appendix.

Discussion

We experienced an impressive PMP case suggesting the
diagnostic utility of DWI using lower b values, which
exclusively visualized septa of intra-abdominal fluid
collection. DWI using lower b values might help to make
a correct diagnosis of PMP preoperatively.

The septa visualized by DWI using lower b values
should be the septa of mucinous ascites, representing
walls of mucinous lesions or fibrous tissue between le-
sions, known as a key imaging finding of PMP, along

with the compression of other abdominal structures
such as the liver [7]. Although the possibility that there
were no septa in the ascites is undeniable, it may be less
likely because the septa were depicted at the same
position on DWI with b values of 100 and 500. The
presence of septa was not recognized in the operative
examination because the septa had already been rup-
tured by the aspiration of ascites, thus becoming
unrecognizable. The septa could not be observed on CT
or conventional MRI. The reason for the lack of visi-
bility of septa in these images might be that the septa
were too thin. Regarding TVUS, the small field of view
and the echogenicity of ascites might impair the ability
of visualization. Detailed assessment for ascites by US
might have visualized the septa.

The clinical utility of DWI using an intermediate b
value (400–500 s/mm2) was reported by Low et al. in the
detection of peritoneal tumors when added to conven-
tional MRI [8]. They also mentioned the superiority of
DWI with intermediate b values in the anatomical
localization and signal-to-noise ratio, in comparison with
DWI with high b values. In our case, DWI with b values
of 100 and 500 exclusively visualized clear thick septa
with low signal intensity, which might add a new clinical
value of DWI with lower b values. If the septa had been
sufficiently simple as visualized on DWI with lower b
values, the septa could have been visualized easily using
CT and other MR sequences including T2-weighted and
contrast-enhanced T1-weighted images. The discrepancy
between DWIs using lower b values and other methods
indicates the ability of DWI using lower b values to show
septa of intra-abdominal fluid collection much thicker
than in reality.

Based on this case, we suggest the clinical potential of
DWI using low b values in the visualization of septa of
fluid collection in the peritoneal cavity. The mechanism
of this phenomenon remains unknown yet. One
hypothesis is that this phenomenon is a kind of motion
artifact along the septa, induced by MRI scanner
table vibration. Reportedly, the table vibration caused by
motion probing gradient of DWI increased ADC values
of the gelatinous phantom [9]. Because of the secondary
increase of ADC values along the septa of mucinous
ascites, DWI might visualize thick septa with a very low
signal intensity. The mechanism of this phenomenon
should be examined further using phantom studies with
and without isolation from the MRI scanner table.

In conclusion, DWI using multiple b values has suf-
ficient clinical potential to visualize the septa of PMP in
the peritoneal cavity.
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Fig. 2. Diffusion-weighted images (DWI) using multiple b
values and apparent diffusion coefficient (ADC) map. A–D
DWI with the b values of zero (A), 100 (B), 500 (C), and
1000 s/mm2 (D). E ADC map. DWI with the b values of 100
and 500 s/mm2 exclusively visualized thick septa with low
intensity signal (B, C arrows).
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