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ABSTRACT

INTRODUCTION: PMP is a rare disease with a slow but progressive course leading to death. According to
the literature PMP encompass wide variety of conditions. To avoid the confusion and to facilitate the treat-
ment and comparison of the results several authors suggested that the term “PMP” should include only the
cases with appendiceal origin.

CASE REPORT: We report two cases with low-grade paseudomyxoma peritonei. The first case was managed
by debulking surgery alone with survival 2 years. The second case underwent complete cytoreduction plus
HIPEC and 3 years later is still alive and free of disease. There was one patient with a benign appendiceal
mucocele treated by appendectomy, who is free of disease 3 years later.

CONCLUSION: Despite the high complication rate, cytoreductive surgery with HIPEC remains the gold
standard in the treatment of pseudomyxoma peritonei. The tumor grade and completeness of cytoreduc-
tion are the main prognostic factors. Due to the rarity of the condition most of the surgeons are not experi-
enced enough to manage these patients. Additionally, the incomplete cytoreduction is associated with poor-
er prognosis and significantly hampers the subsequent interventions. Thus, in the cases when it is found in-
cidentally, the best strategy is the taking of biopsy, appendectomy and subsequent referral to a specialized
center for a treatment by multidisciplinary team.
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sion and a lethal outcome due to abdominal com-
partment syndrome.

Most of the cases are unexpectedly diagnosed
during laparotomy or at imaging during an
investigation of another disease. This, together
with its rarity and the lack of consensus about the
definition and management, is a source of significant
diagnostic and treatment challenges. The aim of the
present work is to report two cases along with a brief
review of the literature in order to shed more light on
this rare entity.

CASE PRESENTATION

Case 1

A 57-year-old man complaining of weight loss
and increased abdominal girth. CT examination re-
vealed only a large amount of ascites. CEA and CA
19-9 were 282 U/l and 188 ng/], respectively. The lap-
aroscopy found gelatinous ascites throughout the en-
tire abdomen and multiple peritoneal lesions (Fig. 1,
2). Microscopic examination revealed mucin lakes
with a scant cellular component with a characteris-
tic of low grade carcinoma. The patient underwent 6
courses of XELOX with subsequent debulking sur-
gery. Unfortunately, 2 months later the disease re-
curred and he underwent only exploratory laparoto-
my. The overall survival was 2 years.

firm fibrous capsule and whitish gelatinous content
along with multiple lesions affecting great omentum,
uterus and adnexa. She underwent tumor removal
with right hemicolectomy, omentectomy, cholecys-
tectomy, hysterectomy and adnexectomy. Thus com-
plete cytoreduction was achieved. Pathological ex-
amination revealed low grade mucinous adenocar-
cinoma. Due to lack of equipment for HIPEC it was
performed later in Germany. Three year later she is
still alive and free of recurrence.

DISCUSSION

The incidence of PMP is 1-2 cases per million.
There is a slight preponderance of females (0.6-1.9 vs.
0.4-1 in men) (1). According to 10-year nationwide
study from the Netherlands, the appendiceal tumors
occur in 0.9%. Only 9% of them developed PMP [2].

The primary origin of PMP has been a subject
of debate for a long time. Rokitansky first reported
a case of the benign appendiceal mucocele in 1842,
whereas Cruveilhe in 1848 described “maladie gela-
tineuse du péritoine”. In 1884, Werth coined the
term “PMP” and related it to ovarian neoplasm. Sub-
sequently, Frankel considered PMP as a consequence
of peritoneal spreading of benign, whereas Woodruff
and McDonald, of malignant appendiceal mucocele.

Although in most of the cases PMP originates
from the appendix, several authors include the cas-

Fig. 1, 2. Laparoscopic view of case 1

Case 2

A 58-year-old woman admitted with CT and
MRT evidence for a large tumor mass located be-
tween the right kidney and the pelvis. Intra-opera-
tively, it was found to originate from a cecum with

es in which the primary tumor (benign or malig-
nant) arises from different organs (ovary, stomach,
small intestine, gallbladder, urinary bladder, lung)
(3). However, this wide spectrum of conditions have
different prognosis and the patients might not re-
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ceive the appropriate treatment. Additionally, it sig-
nificantly hampers the comparison of the results of
the treatment and prognosis. In this light, Sugarbak-
er et al. suggested that the term “PMP” should be ap-
plied only to the cases in which the primary tumor is
appendiceal cystadenoma or adenocarcinoma (4,5).
Thus, mucinous ascites from other malignancies
should not be included.

Several studies support the appendiceal or-
igin of PMP (6-8). All cases are positive for CK-20
and CEA, whereas ovarian tumors express CK-7 and
HAM-56 (6).

The primary event is a rupture of the appendix,
which is often occult. It leads to a slow intraperito-
neal spreading of mucin and mucin-producing cells,
which accumulate at specific sites such as diaphragm
domes, liver surface, omentum, pelvis and the fixed
parts of gastrointestinal tract (antrum and pylorus,
ileocecal region, rectosigmoid area and upper rec-
tum). A pathognomonic feature is the lack of depos-
its on the small bowel due to lack of adhesion mole-
cules on the tumor cells and the normal peristalsis.

The pathological classification of PMP is very
important in relation to the prognosis. According to
Ronnet et al. there are 3 types — disseminated peri-
toneal adenomucinosis (DPAM), peritoneal muci-
nous carcinomatosis (PMCA) and peritoneal muci-
nous carcinomatosis with intermediate or discordant
features (PMCA-I/D) (9). To overcome the possible
sources of bias, the WHO classification from 2010
considers PMP as a malignant disease with two main
subtypes — low and high grade (10).

Most frequently, the PMP is clinically manifest-
ed by abdominal distension (23-50%), suspicion of
acute appendicitis (27%), a new onset inguinal her-
nia (14%) and ovarian mass in women (39%). An in-
creasing number of cases are diagnosed incidentally
through a CT examination during another investiga-
tion, especially in women. The best diagnostic mo-
dality is CT scan, which reveals free peritoneal fluid
with areas of low and higher attenuation. The “scal-
loping” of liver and spleen and “omental cake” distin-
guish mucinous from fluid ascites (11). CEA and CA
19-9 are elevated in 75% and 58% of the cases (12).

The surgical treatment is the central compo-
nent of the therapy with two approaches available.
Debulking surgery includes the removal of most of

the mucinous material and appendectomy without
taking excessive surgical risks. This approach is asso-
ciated with frequent and more difficult reoperations
due to adhesions and fibrous separation of the mu-
cin. The 5-year survival is significantly lower than
after cytoreductive surgery (40% vs 74%) although
some authors reported similar prognosis (1).

The current standard of care is cytoreductive
surgery or so-called Sugarbaker’s procedure com-
bined with hyperthermic intraperitoneal chemother-
apy (HIPEC). It includes the stripping of the perito-
neum from the diaphragmatic domes, liver surface
and pelvis, cholecystectomy, antrectomy and remov-
al of lesser and greater omentum, uterus and ovaries,
splenectomy and rectosigmoidectomy. The whole
operation usually takes 6-13 hours, but in practice
the simultaneous removal of all organs is rarely in-
dicated. The abdominal cavity is divided into 12 re-
gions given in Table 1. The operative report should be
made according to the Extent of Surgery Score (ESS),
introduced by Sugarbaker et al. (table 2). The com-
pleteness of cytoreduction (CCR) includes 4 degrees:
0 - no residual tumor, 1 - no residual nodule > 2.5
mm, 2 - no residual nodule > 25 mm and 3 - residu-

Table 1. The abdominal regions according to Sugarbaker

[N Regon | N|  Regon |

0 Central 7 Right lower

1 Right upper 8 Right flank

2 Epigastrium 9 Upper jejunum
3 Left upper 10 Lower jejunum
4 Left flank 11 Upper ileum
5 Left lower 12 Lower ileum
6 Pelvis

Table 2. Extent Surgery Score (ESS)

ESS Description

0 Biopsy only

1 Exploratory laparotomy with cytoreduction, 1-2
regions

2 Exploratory laparotomy with cytoreduction and

resection, 2-5 regions

3 Extensive cytoreduction, > 5 regions

al nodules > 25 mm.
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Currently, HIPEC should be attempted in all
cases because it significantly influences the overall
survival rate even in the cases with incomplete cy-
toreduction (59 vs. 33 months) (13). It was initiated
in Washington Hospital Center in 1992 and consist-
ed of intraperitoneal delivery of Mitomycin C heated
to 41-42°C for 90 min. before the completion of anas-
tomoses (14). More recently, Elias et al. introduced a
new regimen with Oxaliplatine alone or with Irinote-
can for 30 min. at 43°C, which might be combined or
not with intravenous administration of 5-FU (15,16).

The results of CRS and HIPEC are summarized
in Table 3. Recently, Lord et al. reported 5-year sur-

The main favorable prognostic factors are low
grade tumors and completeness of cytoreduction,
which is demonstrated in Table 4.

The study of Chua et al. deserves a special at-
tention (30). It includes overall 2 298 patients from
16 centers treated from 1993 to 2011. Approximatelly
31% of the cases were with high-grade tumors. Com-
plete CRS was achieved in 51%, whereas HIPEC was
performed in 89%. The overall 5-, 10- and 15-year
survival was 74%, 63% and 59%, whereas the medi-
an survival was 16.3 years. The study clearly demon-
strated the survival benefit of low vs. high grade tu-
mors, HIPEC vs. no HIPEC and complete vs. incom-

Table 3. Survival rates after Sugarbaker’s procedure and HIPEC

Author Year N
Smith (17) 1992 17
Gough (18) 1994 56
Sugarbaker (19) 1999 385
Piso (20) 2001 16
Van Ruth (21) 2003 62
Misdraji (22) 2003 107
Guner (23) 2005 28
Baratti (24) 2008 89
Vaira (25) 2009 60
Elias (26) 2010 301
Youssef (27) 2011 456
Andreasson (28) 2012 152
Sorensen (29) 2012 93
Chua (30) 2012 2298
Iversen (31) 2013 29
Kuijpers (32) 2013 300
Jarvinen (1) 2014 87

5 —year, % 10-year, % High grade, %
75 60 NA
53 32 66
50 - NA
¥75 - 100
70 - NA

86/44 45 18
43 - NA
78 - 29
94 85 NA
79 - 22
87 74 NA
74 46

- 69 39
75 63 30.5
73 - 14
65 - 16
69 - NA

NA - non addressed, 152% appendiceal and 36% ovarian cancet, £4-year survival

vival for the patients without recurrence, those with
re-done surgery and with recurrence 91%, 79% and
65% respectively (33).

To our knowledge there is only one study re-
porting long-term results after surgical treatment
without HIPEC (34). Complete CRS was performed
in 21/25 patients with 5-year survival 92% for adeno-
mucinosis and 33% for adenocarcinoma.

plete CRS or debulking surgery and younger vs. old-
er age.

The complications of CRS/HIPEC are frequent
and vary between 16% and 45% with mortality of
2-4% (1,3,18,25,30,34). EES-3 operations are asso-
ciated with higher complication rate (38% vs. 16%)
(34). Major surgical complications include stomach
or bowel perforation (22%), enteric fistulas (13-29%),
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Table 4. Influence of tumor grade and completeness of cytoreduction on 5-year survival

Author Low grade, % High grade, % | Author Complete CRS | Incomplete CRS
Sugarbaker (19) 80 28 Piso (20) 92 40
Wheeler (33) 92 33 Miner (35) 12.8 ys 42ys
Miner (35) 12.8 ys 4ys Sugarbaker (19) 86 20
Baratti (24) 80 30 Glehen (13) - 15
Misdraji (22) 86 44 Andreasson (29) 94 28
'Glehen (13) 2.5ys 1.3ys Chua (30) 91 33
Chua (30) 82 50

1This series includes inly cases with incomplete cytoreduction

anastomotic leak (19%), compartment syndrome ACKNOWLEDGMENTS

(19%), bleeding (18%). Prolonged bowel paresis oc-
curs in almost all patients. Re-operation rates for
complications range from 11% to 21% with mortal-
ity rates 0-14% (3). The anastomotic leak is the most
common cause of death (32). Systemic complications
include pulmonary embolism, cardiovascular, neu-
rological, hematological and gastrointestinal toxici-

ty (13).
CONCLUSIONS

PMP is a rare disease with a slow but progressive
course leading to death. According to the literature
PMP encompasses a wide variety of conditions. To
avoid the confusion and to facilitate the treatment
and comparison of the results several authors
suggested that the term “PMP” should include only
the cases with an appendiceal origin. The tumor
grade and the completeness of cytoreduction are the
main prognostic factors.

Despite the high complication rate, the
cytoreductive surgery with HIPEC remains the
optimal treatment. Due to the rarity of the condition
most of the surgeons are not experienced enough to
manage these patients. Additionally, the incomplete
cytoreduction is associated with poorer prognosis and
significantly hampers the subsequent interventions.
Thus, in the cases when it is found incidentally, the
best strategy is the taking of biopsy, appendectomy
and subsequent referral to a specialized center for a
treatment by multidisciplinary team.

This work is devoted to the memory of Dr. Angel
Stefanov who succumbed to this disease.
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