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definition, pathology, site of origin, and prognosis to
PMP. Many studies of PMP include cases associated
with both benign and malignant mucinous tumors of
the appendix, ovary, or other organs, and references to
“benign PMP” and “malignant PMP” can be found in
the literature.2–4 Ronnett et al.5 separated PMP into two
diagnostic categories, namely, disseminated peritoneal
adenomucinosis (DPAM) and peritoneal mucinous car-
cinomatosis (PMCA) according to their detailed study
describing the clinicopathologic features of 109 cases.
There have been no case reports using the term DPAM,
which has been definitely distinguished from the malig-
nant form of PMP in Japan. Furthermore, such a condi-
tion associated with a peritonitis-like onset is very rare.6

We report herein a PMP case in which the characteristic
pathological findings seem to be consistent with DPAM
associated with a panperitonitis-like onset.

Case Report

A 59-year-old man had suffered from fever from the
middle of January 1998. In spite of treatment with
antipyretics by a local physician, the fever rose to about
38°C and general malaise continued every day, and he
lost about 7 kg of weight. The patient’s local medical
doctor introduced him to our hospital due to a fever of
unknown origin on February 2, 1998. The patient had
no abdominal subjective complaints such as abdominal
pain, and his previous medical history was negative. A
physical examination revealed slight anemic conjuncti-
vas, edema on the back of his feet, abdominal bulging
with no tenderness, and no muscular defense. A large
mass measuring about 15cm in size was palpable in the
lower abdomen. Abdominal ultrasonography showed a
large cystic mass in the lower abdomen, and massive
fluid collection with high echoic spots was extensively
observed in the abdominal cavity. Computed tomogra-
phy also showed a lesion measuring 14 3 16cm in size
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Introduction

Pseudomyxoma peritonei (PMP) is an unusual condi-
tion in which diffuse collections of gelatinous fluid are
associated with mucinous implants on the peritoneal
surfaces.1 There is considerable debate regarding the
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including fluid and air with partial calcification, many
small cystic lesions, and massive fluid collection in the
abdominal cavity (Fig. 1). Fluoroscopy in conjunction
with a gastrographine enema showed extrinsic oppres-
sion in the cecum; however, the appendix could not
be identified (Fig. 2). The preoperative diagnosis was
panperitonitis of unknown etiology. We performed a
laparotomy, and found diffuse pyogenic ascites mixed
with gelatinous fluid and a large cystic mass with a gray-
ish wall with a calcified hard solid lesion (Figs. 3 and 4).
The results of a bacterial culture of the ascites showed
Staphylococcus sp. Moreover, there were many small
white cystic lesions measuring about 1–3 cm in size in-
cluding gelatinous fluid, and some of them progressed
to the surface of abdominal organs, and thus demon-
strated a phenomenon called “scalloping” (Figs. 3 and
4). However, most abdominal organs such as the intes-
tine, stomach, and appendix could not identified due to
severe inflammatory changes and adhesion (Fig. 3). We
tried to remove the masses as much as possible, but our
efforts were often unsuccessful and many of the masses
remained. The microscopic findings of the hard solid

mass showed calcification, osteogenesis, and a focal
epithelial proliferation in one small area consisting of
mucinous cells with no significant cytologic atypia. The
remaining part of the cystic wall and the small cystic
lesions were hyalinized, while consisting of fibrous
or necrotic tissue, and no epithelial proliferation was
observed (Fig. 5). The postoperative course was un-
eventful, and the fever disappeared soon afterward.
We began adjuvant intraperitoneal chemotherapy with
cisplatin (20mg/day for 5 days for two cycles) from
March 19. After that, a fistula occurred at the surgi-
cal wound, and the excretion of pyogenic gelatinous
fluid occurred from the fistula. We tried adjuvant intra-
peritoneal chemotherapy again with cisplatin (50mg/
week, and repeated twice) from May 25. However, this
treatment was not effective, and thus the regimen was
changed to a combination of mitomycin C (MMC) and
5-fluorouracil (5-FU). Intraperitoneal administration
consisting of 20 mg MMC and 500mg 5-FU on day 1
combined with intravenous drip infusion of 500 mg 5-
FU from days 1 to 3 was repeated three times weekly,
and the same treatment was thereafter repeated once

Fig. 1A–D. Computed tomography showed a 14 3 16-cm sized mass including fluid and air with partial calcification (A), many
small cystic lesions (B), and massive fluid collection in the abdominal cavity (C, D)
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more 1 month later. The excretion still continued after 2
years postoperatively; however, computed tomography
(CT) showed no significant increase in the remaining
tumors. Fistulography revealed that the fistula commu-
nicated with the ascending colon via the region between
the cecum and ileum. However, this patient’s general
condition is good, and the performance status is Grade
0. He can presently lead a normal daily life without
restrictions except for the fistula. His appetite is good,
and his body weight has returned to the same level it
was before the onset of the disease.

Discussion

Pseudomyxoma peritonei (PMP) is a poorly understood
condition characterized by mucinous ascites and muci-
nous implants diffusely involving the peritoneal sur-
faces.5 The term was first used by Werth7 in 1884 who
described this disease in patients with perforated cysta-
denoma of the ovary. In 1901, Fraenkel8 first described
the association of PMP with ruptured mucocele of the
appendix. Although there have been numerous PMP

case reports, there is still considerable controversy
regarding the definition, site of origin, and prognosis of
PMP. In the past, PMP was thought to occur from the
appendix, ovary, and other primary organs, but in a
recent study the primary tumor was found to be an
appendiceal adenoma, not an ovarian tumor.5,6 Recent
applications of immunocytochemistry and studies of
genetic materials using the polymerase chain reaction
have increased the likelihood that most PMP cases are
due to metastasis from neoplasms from the appendix.9,10

In this case, the reason why fluoroscopy in conjunction
with a gastrographine enema did not identify the appen-
dix might nevertheless suggest an appendiceal tumor,
since the orifice of the appendix was occluded. Post-
operative fistulography revealed the presence of a
communication with the ascending colon via the ileoce-
cal region. According to these facts, the primary organ
was suspected to be the appendix. However, we could
not identify the primary organ in this case, because the
appendix could not be confirmed at laparotomy and we
had no more convincing evidence to determine the
primary site.

Due to variations in the use of different pathological
terms, Ronnett et al.5 proposed that PMP be defined as
“a clinicopathological entity characterized by mucinous
ascites and noninvasive mucinous implants with a char-
acteristic distribution containing a histologically benign
mucinous epithelium derived from an appendiceal
mucinous adenoma with a benign clinical course.”
Cases fitting this definition were to be labeled dissemi-
nated peritoneal adenomucinosis (DPAM), whereas
similar cases with histologically malignant peritoneal
tumors derived from mucinous carcinomas were to be
diagnosed as peritoneal mucinous carcinomatosis
(PMCA) and were thus excluded from the PMP cat-
egory because carcinoma-associated cases have a signi-
ficantly worse prognosis. Sugarbaker6 also proposed
that PMP should be distinguished from mucinous ad-
enocarcinoma with a signet-ring morphology. We con-
sider our present case to be consistent with the DPAM
category according to the histological and prognostic
features.

The common presenting symptoms of PMP are an
increasing abdominal girth, ovarian tumor(s), a tumor
in a hernia sac, appendicitis, and infertility.6 This
panperitonitis-like onset is very rare; as with this
case, less than 1% of all patients are diagnosed due to
nonspecific complaints made from the computed
tomography scan.6 It may be inferred that the tumor
perforation led to a bacterial contamination in the ab-
dominal cavity.

An appropriate therapy for PMP is difficult to estab-
lish because of the rarity and heterogeneity of this con-
dition. Surgery is the first-line therapy in all patients in
order to remove as many tumor masses as possible, but

Fig. 2. Fluoroscopy performed in conjunction with a
gastrographine enema showed an extrinsic oppression at the
cecum; however, the appendix was not identified
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Fig. 3. The operative photograph showed a large cystic mass
with a grayish wall (left, arrows) and many small white cystic
lesions (right, arrows), and some of them had progressed onto
the surface of abdominal organs such as the liver; this phe-

nomenon was called “scalloping”. However, most abdominal
organs such as the intestine, stomach, and appendix could not
identified due to severe inflammatory changes and adhesion

Fig. 4. Photograph of the resected specimen showed a large
cystic mass with a grayish wall and several small hard solid
lesions (arrow), and many small white cystic lesions measuring
from 1 to 3 cm in size including gelatinous fluid

in most cases a total resection of the tumor is not pos-
sible, and a large percentage of patients thus experience
recurrence after the initial surgery.6,11 Many agents
have been tried either as systemic treatment or as intra-
peritoneal infusions during or after surgery. The most
widely used have been 5-FU, cyclophosphamide, MMC,
and cisplatin.1,6,11 Sugarbaker6 proposed more aggressive
surgery during the peritonectomy procedures with
heated intraperitoneal chemotherapy. However, most
such treatments are only indicated for patients with
carcinoma, while no adjuvant chemotherapy has yet
been clearly established for DPAM patients with be-
nign characteristics. In our patient, a total removal of
the tumor was not possible, and adjuvant chemotherapy
with cisplatin followed by 5-FU and MMC was per-
formed. However, the effect of the treatments was not
sufficient to eradicate the condition. As a result, a re-
peated operation will be necessary in the future due to
expected complications caused by the fibrosis or adhe-
sion. Although the tumor still remains and continues to
be resistant to chemotherapy, it has not increased in
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Fig. 5A–D. Microscopic findings of the hard solid mass (ar-
row in Fig. 4) showed focal epithelial proliferation in areas
consisting of mucinous cells with no significant cytologic aty-
pia in a small area (A), and calcification and osteogenesis in

most areas (B). The cystic wall (C) and the small cystic lesions
(D) consisted of hyalinized, fibrous, or necrotic tissue, and
there was also no epithelial proliferation

size, and the patient has been alive and doing well for
over 2 years postoperatively. Based on the above find-
ings, a good prognosis for this patient is thus suggested.
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