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and the hope of a cure - a rare diagnosis with
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ABSTRACT

Pseudomyxoma peritonei is a rare pathological condition characterized by mucinous tumor tissue implants on the peritoneal
surface. Although the cause of Pseudomyxoma peritonei has been extensively studied, the prevailing agreement is that it
stems from mucinous tumors that occur in the ovaries or appendix. The tumor tissue typically remains localized to the peri-
toneum and does not exhibit extraperitoneal spread. Patients with Pseudomyxoma peritonei may present with symptoms
such as abdominal pain, bloating, loss of appetite, and shortness of breath. Computerized Tomography is commonly used for
diagnostic purposes. The treatment of Pseudomyxoma peritonei typically involves surgical evacuation of the tumoral tissue,
followed by cytoreduction and Hyperthermic Intraperitoneal Chemotherapy. While effective treatment options are available,
some patients may require repeated surgeries over an extended period. This paper reports on a case study of a patient with
a history of recurrent Pseudomyxoma peritonei, necessitating multiple surgical interventions over a decade. The paper con-

cludes with a review of the relevant literature.
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Pseudomyxoma peritonei (PMP) was initially de-
scribed by Karl F Rokitansky in 1842 [1]. Subse-
quently, in 1884, Werth classified PMPs as ovarian-asso-
ciated mucinous carcinomas [2], while Frankel, in 1901,
established the link between PMPs and ruptured ap-
pendiceal mucoceles [3]. Current research indicates that
PMPs are typically low-grade tumors that originate from
the appendix, characterized by the production of copious
amounts of mucinous tumor tissue [4]. The mucinous
material consists of an acid mucopolysaccharide, known
as Pseudomucin, which may be cell-free or may contain
benign or malignant cells [5].

The abundant production of mucin by PMPs results
in marked irritation of the peritoneum, leading to the
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formation of peritoneal exudates and adhesions, which
can cause abdominal pain and even intestinal obstruc-
tion. Most patients affected by PMPs are females, with
abdominal distention being the most common symptom
(6]. Computerized Tomography (CT) has been estab-
lished as the gold standard for the diagnosis of PMP
[7]. Despite numerous attempts to develop a standard
treatment for PMPs, paracentesis or aspiration of the tu-
mors has proven unsuccessful due to the highly viscous
nature of the mucin [8]. Surgery remains the primary
treatment for PMPs, involving the careful removal of the
primary focus and evacuation of the mucinous contents
[9]. Despite the high recurrence rate, modern treatment
options such as cytoreduction surgery and Hyperther-
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mic Intraperitoneal Chemotherapy (HIPEC) have im-
proved survival rates, with some patients remaining re-
currence-free for several years [10]. The 5-year survival
rate for PMPs ranges from 6.7% to 37.6%, depending on
the subtype of the disease [11].

CASE PRESENTATION

An 81-year-old woman with no significant medical his-
tory except for well-controlled hypertension presented
with abdominal discomfort and was diagnosed with
bilateral ovarian cystic lesions at another clinic. Due to
suspicion of ovarian cancer, she underwent total abdom-
inal hysterectomy and bilateral salpingo-oophorectomy.
Upon pathological examination following her initial
surgery in 2005, the patient was found to have bilateral
mucinous cystic tumors and PMP in the paratubal area.
The source of the PMP was suspected to be a muco-
cele in the appendix that had spread over time to in-
volve both ovaries. However, the patient was discharged
without any further intervention or investigation. Four
years later, the patient returned to our outpatient clinic
with recurring symptoms. A CT scan revealed a 6 cm
cystic mass in the right lower quadrant of the abdomen,
along with fluid collections in the right paracolic area
and pelvis. Notably, the appendix was not identifiable on
imaging at that time (Fig. 1A, B).

Based on the patient’s medical history, an exploratory
laparotomy was immediately performed. The surgery re-
vealed diffuse gelatinous fluid with tumoral implants filling
the abdominal and pelvic cavity. The intention was to iden-
tify and remove the appendix or perform a right hemicolec-
tomy; however, severe adhesions in the abdomen restricted
access to the right lower quadrant. Due to the patient’s age,
general health status, and to avoid any intestinal injury, the
operation was terminated without resection. The postop-
erative period was uneventful. A PET/CT scan was ob-
tained during the hospital stay to detect any possible dis-
tant metastatic lesions, but no hypermetabolic lesions were
observed. The low FDQG aflinity of tumors made it difficult
for the PET/CT scan to identify metastatic status. Upon
examination of the excised specimen, mucinous lakes con-
taining malignant epithelial cells were observed, some
of which had a signet ring cell appearance (Fig. 2A-D).
These findings were consistent with low-grade mucinous
neoplasm and led to a pathological diagnosis of PMP.

In 2012, the patient presented to our clinic with an in-
cisional hernia and underwent surgery for hernia repair.
During the procedure, the abdominal cavity was found to

Highlight key points

Pseudomyxoma peritonei is a rare and difficult to treat dis-
ease so optimal management of it demands a multidisci-
plinary approach.

Hyperthermic Intraperitoneal Chemotherapy therapy has
emerged as a viable alternative for the management of ad-
vanced intra-abdominal malignancies, peritoneal mesothe-
lioma, and pseudomyxoma peritonei.

It is crucial to explore alternative treatment modalities, such
as laparoscopic evacuation of povidone-iodine washings,
which can deliver favorable outcomes for patients who are
not viable candidates for Hyperthermic Intraperitoneal Che-
motherapy treatment or decline this intervention due to fi-
nancial limitations.

FIGURE 1. (A) Axial CT scan view of the abdomen, with the
cystic masses in the right perihepatic and left paracolic
area. (B) Coronal CT scan view of the abdomen, with the
cystic mass located at the subdiaphragmatic area com-
presses the liver.

FIGURE 2. Microscopic examination using hematoxylin and
eosin staining (X400); Malignant epithelial cells within mu-
cinous lakes, some of these cells have an atypical morphol-
ogy as signet ring cells. The pathology confirmed low-grade
mucinous neoplasm.
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FIGURE 3. (A, B) The axial and sagittal CT scan views of the
abdomen, reveal large amounts of mucinous contents and
scalloping in the liver.

be filled with mucinous fluid, which was evacuated, and
the hernia defect was repaired with a Prolene mesh. The
patient had an uneventful recovery and was discharged. In
2015, the patient returned to the emergency department
with symptoms of abdominal distension, nausea, and
vomiting, and was diagnosed with an incarcerated um-
bilical hernia. During surgery, the abdominal cavity was
again filled with mucinous fluid, which was evacuated,
and the necrotic umbilicus was excised and repaired with
an inlay Prolene mesh. In 2018, the patient presented to
our outpatient clinic with symptoms of abdominal disten-
sion, discomfort, and shortness of breath. The CT scan
revealed a large volume of mucinous contents and scallop-
ing in the liver (Fig. 3A, B). The patient underwent a sut-
gical procedure in which the large amount of gelatinous
fluid in the abdomen and pelvic cavity was drained, with
approximately 15 liters of fluid being removed. She was
discharged without any notable postoperative complica-
tions. In 2020, the patient presented with similar symp-
toms and only underwent mucin evacuation. In 2021, she
was admitted to the outpatient clinic with tenderness in
the umbilical region, where the umbilicus was discolored
and showed signs of necrosis, along with fecaloid dis-
charge. The patient then underwent exploratory laparo-
tomy, during the exploration, a significant amount of mu-
cinous fluid was observed filling the abdomen and pelvis.
The amount of fluid evacuated was close to 20 liters (Fig.
4A-D). Additionally, during the exploration, it was ob-
served that the sigmoid colon was adherent to the Prolene
mesh with a small fistula formation to the abdominal wall,
a segmental colon resection and end-to-end anastomosis
were performed. Following an uneventful postoperative
recovery, the patient was discharged and followed-up in
our outpatient clinic. A timeline of the patient’s medical
history is presented in (Fig. 5).

FIGURE 4. (A) Preoperative distended abdomen. (B) dif-
fuse of gelatinous fluid with tumoral implants that filled the
abdominal and pelvic cavity, (C) Evacuation of mucinous
material from the abdominal cavity. (D) Large volume of
mucinous material evacuated from the abdomen.

DISCUSSION

The incidence of PMP remains unclear; however, it is es-
timated to be around one or two cases per million per year
based on various studies [12]. This rare disease is charac-
terized by an excessive production of mucin in the ab-
dominal and pelvic cavities. Despite continuous research
efforts, the etiology and pathogenesis of PMP are still not
fully understood [13]. It is commonly accepted that cys-
tadenomas, which produce mucus and remain dormant
in their primary site, may rupture eventually due to in-
creasing distension and intra-tumoral pressure. Such an
occurrence could promote the spread of malignant cells
within the peritoneal cavity and surrounding anatomical
structures. An important feature of PMP is the high pro-
portion of mucin to tumoral cells, with a Mucus: Tumor
cell ratio of 10:1 [14]. Metastasis of PMPs to distant sites
is exceedingly uncommon, as evidenced by several studies
(2, 11, 15]. The origin of PMPs is still a subject of de-
bate among researchers, with some proposing the ovaries
as the site of origin, while others argue for the appendix
vermiformis. Ronnett et al. [11] conducted a study with
30 female patients diagnosed with PMP and concluded
that the appendix or intestinal mucinous tumors were
the primary source of PMP. Although PMPs are typically
classified as mucinous neoplasms of the appendix [11, 13,
16], there are reports in the literature of PMPs originat-
ing from other organs, including the ovaries, colon, and

pancreas (2,5,9, 11,13, 14, 16, 17].
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FIGURE 5. Timeline diagram outlining patient’s clinical course over 13 years period.

The term PMP encompasses a heterogeneous group
of lesions with varying behaviors, including benign, bor-
derline, and malignant lesions. Therefore, defining a le-
sion solely as PMP can be challenging and imprecise. To
address this issue, Ronnett et al. [11] classified PMPs
into two diagnostic categories: Disseminated Peritoneal
Adenomucinosis (DPAM) and Peritoneal Mucinous
Carcinoma (PMCA). DPAM:s are peritoneal lesions that
contain fewer cells and more extracellular mucin, with
focal mucinous epithelium. Tumoral cells have low mi-
totic activity and cellular atypia. In contrast, PMCAs are
peritoneal lesions with more epithelial cells within the
mucin, with tumoral cells showing features and struc-
tures more typical of carcinoma and may or may not be
associated with adenocarcinoma.

In 2010, the WHO and AJCC classified PMPs as
low, or high-grade lesions based on histologic, molec-
ular, and cytological features [18]. To make a definitive
diagnosis of PMP, the presence of mucinous neoplastic
cells and epithelial glandular cells should be demon-
strated histologically in the pathologic specimen, and
diffuse mucinous material and implants in the abdomen
should also be present clinically. If epithelial cells are ab-
sent, the term “mucinous ascites” may be more appro-
priate [13, 19]. Mucin is produced by appendiceal gob-
let cells and has tight junctions with the surrounding
stroma. Studies have shown that goblet cells of PMP
patients selectively express the MUC-2 gene, which is
considered a specific marker of appendicular PMP. This
finding supports the theory that PMPs originate from
the appendix rather than the ovaries. O’Connell et al.
(1] have reported these findings.

PMP typically affects female patients, and its most
distinctive clinical manifestation is abdominal disten-
sion and discomfort, which can give rise to a“Jelly Belly”
appearance characterized by diffuse abdominal swelling.
In some cases, milder forms of the disease may present
with abdominal pain without accompanying abdominal
swelling, which can potentially be mistaken for acute
appendicitis [12, 14, 16, 19]. Due to increased intra-
abdominal pressure, PMP may sometimes present as a
newly developed hernia or uterine prolapse, and some
patients may be incidentally diagnosed with PMP during
surgery for these aforementioned reasons. PMP can also
present as a palpable pelvic mass, which can be mistaken
for a tubo-ovarian abscess or malignancy 2, 19, 20].

Abdominal CT scan is considered the gold standard
diagnostic tool for PMP. The characteristic finding of
PMP on CT scan is intraabdominal and pelvic low at-
tenuation diffuse mucinous ascites. The Scalloping sign,
which is a distinctive feature of PMP on a CT scan, refers
to an indented appearance on the liver surface resulting
from the compression of a large volume of mucinous as-
cites against the liver capsule. This sign helps differentiate
between PMP and ascites. Other potential findings on a
CT scan include calcifications and septations [14, 19, 20].

Sulkin et al. [20] conducted a study and reported that
in cases of large-volume PMP tumors, the appendix was
not visible on CT scans. Additionally, in patients with
small PMP tumor volumes, only a few individuals had a
visible appendix. The researchers noted a correlation be-
tween the CT scan findings and the observations made
during surgery. Similarly, in the present case, neither CT
scan nor laparotomy could visualize the appendix.
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PMP tumors and mucin are influenced by various fac-
tors, such as the flow and absorption of peritoneal fluid and
gravity. Consequently, tumoral cells and mucin accumulate
significantly in some regions of the abdominal cavity, such
as the omentum (resulting in an omental cake appearance),
the right hemidiaphragm, the right retrohepatic area, the
left paracolic region, and the pelvis. Conversely, they rarely

localize in other areas [4,9, 11, 14, 16, 20].

The diagnostic utility of serum tumor markers such as
CA125,CA 19-9,and CEA in PMP is limited. However,
they are helpful in follow-up and can provide insight into
disease recurrence [14, 12, 21]. Prior to the emergence
and widespread adoption of Hyperthermic Intraperi-
toneal Chemotherapy (HIPEC), the treatment options
for PMP were limited to repetitive debulking surgeries.
The introduction of HIPEC as a treatment modality in
the field of surgical oncology has revolutionized the treat-
ment protocols for various malignancies, including PMP.
Consequently, HIPEC has become a new treatment op-
tion for PMP (2,9, 14, 17, 22]. Sugarbaker and Chang
(4] conducted a study with 385 patients diagnosed with
appendiceal malignancies that had spread to the peri-
toneal surfaces. The researchers combined cytoreductive
surgery with HIPEC and concluded that the 5-year sur-
vival rate for patients with adenomucinosis could reach
up to 86% with the use of HIPEC. The desired cytore-
ductive surgery comprises parietal and visceral peri-
tonectomy, along with intraoperative HIPEC. While the
procedure appears promising, the average operative time
of 10,5 hours for radical surgical resection is associated
with higher rates of morbidity and mortality [12]. The
use of systemic chemotherapy alone is not recommended
for treating PMP due to its relatively poor circulation
and the excessive presence of mucin, which hinders the
penetration of chemotherapeutic agents to reach thera-
peutic levels. Based on a study by Kojimahara et al. [22],
systemic chemotherapy does not affect the survival rates
in PMP patients, while intraperitoneal administration
of chemotherapy has a favorable effect on survival rates.
Therefore, systemic chemotherapy may only be consid-
ered as a treatment option when no other alternative
treatments are suitable for the patient (2, 9, 14, 19, 21,
22]. Systemic chemotherapy may be considered as a
treatment modality in cases where alternative treatment
options are not suitable for the patient [9, 21]. In cases
where patients with PMP exhibit medical comorbidities
and limited performance status that preclude aggressive
cytoreductive surgery and HIPEC, or in resource-limited
settings where access to such sophisticated treatments is

restricted, repetitive surgical debulking for palliative put-
poses may represent a viable treatment option.

Kelly et al. [8] conducted a study on patients diagnosed
with recurrent PMP disease and found that percutaneous
drainage to alleviate patient symptoms was not beneficial.
Repeated laparotomies for debulking surgery may pose a
challenge to patients and require a recovery period of 4-6
weeks. The authors proposed laparoscopic mucin evacua-
tion as a minimally invasive alternative method. However,
in this particular case, we encountered obstacles to laparo-
scopic mucin evacuation due to the patient’s advanced age,
extensive adhesions and fibrosis resulting from prior ab-
dominal surgeries, and the potential for iatrogenic bowel
injury. Consequently, we opted to perform open debulking
surgery multiple times to relieve the patient’s symptoms.
It is important to note that repeated debulking surgeries
have been linked to high rates of morbidity and mortality
(9, 22]. In patients with an Eastern Cooperative Oncol-
ogy Group (ECOG) performance score of 2-3 and 0-1
who received HIPEC, the average overall survival was 9.5
and 21.7, respectively (10, 19]. In the current case, the
patient’s Eastern Cooperative Oncology Group (ECOG)
score was 3, and as a result, HIPEC was not utilized due
to concerns regarding patient safety.

Wheeler et al. [23] reported that in patients with
DPAM, cytoreductive surgery without intraperitoneal
chemotherapy leads to a poorer prognosis, but does not
affect patient survival. They contend that combining cy-
toreductive surgery with intraperitoneal chemotherapy
in DPAM patients could add to the burden of treatment,
and that cytoreductive surgery alone, without intraperi-
toneal chemotherapy, may be more advantageous for pa-
tients with pseudomyxoma peritonei with PMCA.

Prognosis in PMP is significantly influenced by fac-
tors such as tumor size, success of cytoreductive therapy,
and degree of neoplastic cell differentiation. Regrettably,
despite appropriate treatment, PMP patients with high
preoperative tumor marker levels tend to experience re-
currence at some point in the future [12, 13, 21]. Elevated
levels of tumor markers such as CEA, CA19-9, and CA
125 during follow-up are directly correlated with PMP
recurrence. Conversely, patients with low tumor marker
levels during follow-up tend to have better prognoses
(12, 13, 14, 19, 21]. While the 5-year and 10-year sur-
vival rates for PMP patients treated with classical de-
bulking surgery are 53—-75% and 32-60%, respectively,
an aggressive cytoreduction combined with intraopera-

tive chemotherapy can increase the 10-year survival rate
t0 90% [14].
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Fiorelli et al. [24] demonstrated the antitumor activ-
ity of povidone-iodine (commonly known as Betadine®)
on mesothelioma cell lines in their experimental study.
While povidone-iodine is typically used at a 10% con-
centration for its antiseptic properties, a concentration
of 0.1% was recommended for its antitumor effects. We
propose that patients who are not suitable candidates for
aggressive cytoreductive surgery and HIPEC may un-
dergo debulking surgery with the addition of povidone-
iodine washing, with the hope that the antitumor effects
may be of benefit to the patient.

In Table 1, we provide a literature review of the clin-
ical responses of PMP patients who underwent surgi-
cal intervention and received various chemotherapeutic

treatments over the past decade [6,7,15,17-19, 25-28]

Conclusion

PMP is a rare disease with a relatively mild clinical
course, which can make it difficult to diagnose. It is be-
lieved to originate from primary ovarian or appendiceal
mucinous tumors. Despite numerous attempts to de-
velop an optimal treatment protocol, many modalities
have failed to achieve satisfactory results. Recurrence
is a common issue in PMP and can be troublesome for
both patients and clinicians. HIPEC, a recently intro-
duced treatment modality, has shown promise in PMP
management by achieving low recurrence rates and pro-
longed survival rates. However, it is limited by factors
such as prolonged operative time, high costs, and high
rates of morbidity and mortality, which limit its routine
use. In cases such as the one presented, where patients
with recurrent PMP disease are elderly, have high mor-
bidity, or reside in developing countries with limited
access to advanced treatment modalities, repetitive la-
paroscopic or open debulking surgery followed by be-
tadine washing may be a viable option. While HIPEC
is considered the standard treatment for PMP, its use
in elderly patients or those with specific medical condi-
tions may still be controversial. Although HIPEC has
a promising effect, there remains a need for increased
experience, reduced costs, and more time to improve its
universal applicability.
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