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Figure 6. Above, negative staining group, and below, positive staining group.
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Statistical analyses

Paper 1

The Mann-Whitney U test or Kruskal-Wallis test was used to show differ-
ences between the groups for quantitative variables and a chi square test or
Fisher’s exact test for categorical variables. A P-value below 0.05 was con-
sidered statistically significant.

Paper 11

The Mann-Whitney U test was used to test the differences between the
groups for quantitative variables. For categorical variables, the chi square
test or Fisher’s exact test was used. The Kaplan-Meier method was used to
evaluate overall and cancer-specific survival according to intention to treat,
starting at the date of the first operation, using 31 December 2012 as a refer-
ence date. The log-rank test was used to test the differences in survival be-
tween the groups. To calculate the number of procedures needed before CRS
was performed adequately, the partial least square (PLS) was used.

As in any regression model, predicted values and residuals are produced and
the residuals are a measure of lack of fit for each dependent variable. If these
values are squared and summed for each observation, we get the square of
the predictions error or SPE (Q). These values can be regarded as a measure
of lack of quality and should typically become smaller over time. In order to
enhance the development of SPE (Q) values over time, a cumulative sum
control chart (CUSUM) graph is used rather than a common line graph. The
advantage of this is that “errors” are cumulatively summed, and/or subtract-
ed, over time thus standing out more clearly. PLS was performed by using
patient variables (X) that could affect surgical outcome, i.e. histopathology
classification, PCI score and PSS. Procedure outcome (Y) was measured by
using surgical outcome, bleeding and surgical adverse events. These varia-
bles were categorized as follows: surgical outcome (R1 or R2), bleeding (0
to 500 ml [lower quartile], 500 to 1200 ml [median], 1200 to 2500 ml [upper
quartile], 2500 ml or more) and surgical adverse events (yes or no). Patients
were numbered by the serial number of their procedure to estimate the num-
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bers needed before the learning curve stabilized. A P-value lower than 0.05
was considered to be statistically significant.

Paper 111

To test differences between the groups, the Mann-Whitney U-test or Kruskal
Wallis test was used for quantitative variables and the Fisher exact or chi
square test for categorical variables. Postoperative adverse events (AEs)
were only analysed for the index operation. The influences of variables (sex,
histopathology, PCI, PSS, treatment strategy, surgical outcome, IPC and
postoperative complications) on survival between the groups were tested
with the log rank test as well with a Cox proportional hazard model. The
latter method was also used to assess the influence of a variable on survival
while simultaneously adjusting for the effects of other variables. The
Kaplan-Meier method was used to evaluate overall and cancer-specific sur-
vival according to intention-to-treat, starting at the date of the first operation
and using October 15™ 2010 as a reference date. A P-value below 0.05 was
considered statistically significant.

Paper IV

The pathologists’ concordance, i.e. inter-rater agreement (x value), was
compared with 95% confidence intervals (CI). To test for differences be-
tween the groups, the Mann-Whitney U-test was used for quantitative varia-
bles. The Cox proportional hazard ratio was used to assess the effect of the
histopathological classification on survival, as well as to assess the effect of
the expression of PINCH protein staining on survival. Survival differences
between the groups were evaluated with the log-rank test. The Spearman
rank correlation test was used for analyses of correlations between the histo-
pathological classifications and PINCH protein staining. A P-value below
0.05 was considered statistically significant.
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Results

Paper 1

Difference between disease groups

When comparing the three groups, no differences were seen regarding age,
sex, WHO score, histopathology, surgical outcome and tumour burden at
definitive surgery. There is a difference between the groups in time to treat-
ment; Group I 13.1 (3.8-95.3) months, Group 11 49.5 (4.9-237.5) months and
Group III 5.8 (3.1-321.4) months, P=0.03.

Time to treatment

In Group I there was a median of 13.1 months (3.8 - 95.3) from the patient’s
appendectomy until they had surgery for the PMP they developed. There
was no difference between the two histopathological subgroups, MCP-L
10.6 months (4.6 - 95.3) and MCP-H 13.9 months (3.8 - 44.8), P=1.00
(Table 4).

Tumour burden

Tumour burden at the time of treatment for PMP was 17 (2 - 39) for Group I
and there was no difference between the two subclasses, MCP-L 8 (2 - 39)
and MCP-H 22 (5 - 37), P=0.42 (Table 4). Though no difference was seen in
tumour burden between the two subclasses, there was a difference in the
surgical outcome. More patients with MCP-L had R1 surgery than patients
with MCP-H, 94% vs. 44%, P=0.001 (Table 4). The main reason for this
difference was a more massive disease under the liver, in the lig. hepato-
duodenale, omentum minus and Glisson pouch, where radical surgery is
more difficult.
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Table 4. Comparing histological groups in Group I

Variable MCP-L n(%) MCP-H n(%) P
No. of patients 17 9
Sex
Men 10(59) 5(56)
Women 7(41) 4(44)
Median age (years) 56(21-75) 45(40-76)
WHO classification
0 16(94) 6(67)
1
2 2(22)
MD 1(6) 1(11)
PCI 8(2-39) 22(5-37) 0.42
Time to treatment
(months) 10.6(4.6-95.3) 13.9(3.8-44.8) 1.00
Surgical outcome 0.001
R1 16(94) 4(44)
R2 1(6) 5(56)

MCP-L=low grade mucinous carcinoma peritonei, MCP-H=high grade mucinous carcinoma
peritonei, PCI=Peritoneal Cancer Index, PSS=Prior Surgical Score, R1= No macroscopic
residual tumour, R2= Macroscopic residual tumour, MD=missing data.

Paper 11

Learning curve and group formation

In total, 220+10 procedures had to be performed before stabilization of the
learning curve occurred, when adjusting for patient variables and the serial
number of the procedure (Figure 7). This plateau was reached at the 73rd
patient with PMP and due to this, the groups were formed as follows: Group
I (n=73 patients) and Group II (n=55 patients).
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Learning Curve
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Figure 7. Learning curve, surgical outcome stabilized around the process mean.
Around 220+10 procedures needed. The procedure number is shown on the X-axis.

Preoperative data

The two groups did not differ regarding age, sex, BMI, PCI, PSS or perfor-
mance status. Group II had a more favourable histopathology with 65%
MCP-L vs. 34% MCP-L (P=0.0005).

Surgical data

The surgical treatment and the operation time were the same in the two
groups. Bleeding decreased in Group II compared to Group I (P<0.0001).
Surgical outcome improved during the study. In Group 11, 44 patients (80%)
had R1 surgery compared to 35 patients (48%) in Group I (P=0.0002; Table
5).

Morbidity and mortality

During the study, one patient in Group II, who had palliative surgery due to
small bowel obstruction, died seven days postoperatively of aspiration and
cardiac arrest. One patient in Group I who had open-close surgery died with-
in the first 90 postoperative days because of progressive disease.
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The frequency of surgical adverse events and the frequency of adverse
events in total did not differ between the two groups (Table 5). Group II had
more medical or infectious adverse events than Group I (P=0.024; Table 5).
Patients requiring re-laparotomy were the same in the two groups (Table 5).
The most common causes of reoperations were perforation (n=5), bleeding
(n=4), wound rupture (n=2) and leakage of bile (n=2).

Table 5. Treatment outcome comparisons between the two groups

Variable Group 1 n(%) Group II n(%) P
No. of patients 73 55
Surgery outcome 0.0002
Radical R1 35(48) 44(80)
Non-radical R2 38(52) 11(20)
Surgery n.s.
Peritonectomy 59(81) 51(93)
Debulking 13(18) 3(5)
Open Close 1(1) 1(2)
Chemotherapy <0.0001
HIPEC MMC-L 2(3) 509)
HIPEC MMC-H 1(1) 22(40)
HIPEC MMC-L
+EPIC 25(34) 1(2)
HIPEC MMC-H
+EPIC 19(26) 21(38)
HIPEC oxali. 3(4)
HIPEC cis+dox 5(7) 1(2)
SPIC 13(18) 4(7)
No chemo 5(7) 1(2)
Reoperation 15(21) 3(5) 0.020
Adverse events
Surgical 18(25) 6(11) n.s.
Medical/Infection  24(33) 29(53) 0.024
Total 34(47) 32(58) n.s.
Operation time 9:54(2:10-17:00) 9:40(2:50-14:18) n.s.
Op. bleeding (ml) 2000(100-16500) 800(50-4000) <0.0001
Blood products/24h
(ml) 1800(0-18300) 1800(0-9900) n.s.
Hospital stay (days)  18(7-56) 16(12-43) 0.016

HIPEC=hyperthermic intraperitoneal chemotherapy, MMC-L=mitomycin-C low dosage,
MMC-H=mitomycin-C high dosage, EIPC=early postoperative intraperitoneal chemotherapy,
oxali=oxaliplatin, cist+dox=cisplatin+doxorubicin, SPIC=sequential postoperative intraperito-
neal chemotherapy, n.s.=not significant

Survival

Overall survival increased in Group II compared to Group 1. Four year sur-
vival was found to be 80% in Group Il vs. 63% in Group I (P=0.02) (Figure
8). Median survival for Group I was 74.6 months with a lower quartile of
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37.0 months. In Group II, neither lower quartile nor median survival has
been reached to date.

o Complete + Censored

Cumulative Proportion Surviving

0,3

0 20 40 60 80 100 120 140
— Group 1
Month === Group II
Figure 8. Overall survival in the two groups

At the four year follow-up, there were no differences in disease-free survival
between the two groups: 64% in Group I and 80% in Group II (Figure 9).
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Figure 9. Disease free survival in the two groups.

Paper 111

Base-line comparison between debulked and CRS groups

The two groups were well balanced regarding gender, age, BMI, ASA classi-
fication and PCI (Table 6). MCP-H histopathology was more common in the
debulked group (30/40 patients or 75%) than in the CRS group (51/110 pa-
tients or 46%) and the performance status of the debulked group was worse
than that of the CRS group (Table 6). Median follow-up was 40 months (5-
90) for the CRS group and 41 months (2-199) for the debulked group.
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Table 6. Patient characteristics

Debulking group CRS group
Variable n (%) n (%) P
No. of patients 40 110
Sex 0.061
Men 24 (60) 47 (43)
Women 16 (40) 63 (57)
Mean age (years) 55 (21-79) 55 (24-76) 0.832
BMI 24.5 (16.2-38.3) 24.9 (17.6-37.8) 0.429
Histopathology 0.002
MCP-L 10 (25) 59 (549)
MCP-H 30 (75) 51 (46)
Previous systemic
chemotherapy 9 (23) 21 (19) 0.644
ASA classification 0.351
10 15 (38) 49 (45)
20 21 (53) 52 (47)
30 4 (10) 9(8)
WHO performance
status 0.008
0 28 (70) 101 (92)
1 6 (15) 7 (6)
2 3(8) (D
3 1(3)
MD 2(5) 1(1)
PCI 0.918
0-10 6 (15) 17 (15)
11-20 10 (25) 24 (22)
21-39 24 (60) 69 (63)
PSS 0.012
0 12 (30) 30 (27)
1 9 (23) 31 (28)
2 13 (33) 13 (12)
3 6 (15) 36 (33)
Mean operation time ~ 6:14 (1:40-17:00) 9:47 (2:00-15:20) <0.001
Mean operative
bleeding (ml) 2744 (0-14500) 2031 (50-16500) 0.533
Mean blood prod-
ucts/first 24h (ml) 2407 (0-11700) 2374 (0-18300) 0.616
Mean IVA stay (h) 16.5 (0-205) 30.5 (0-592.5) <0.001
Mean hospital stay 15.6 (7-32) 18.9 (7-56) 0.006

(days)

BMI=Body Mass Index, MCP-L= low grade mucinous carcinoma peritonei, MCP-H= high
grade mucinous carcinoma peritonei, ASA= American Society of Anaesthesiologists, PCI=

Peritoneal Cancer Index, PSS= Prior Surgical Score, MD=missing data.
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Debulked group

In the debulking group, R1 resections were achieved in ten patients (25%)
and 30 patients (75%) had R2 surgery. Serial debulking, defined as multiple
operations due to persisting tumour, was performed on 25 patients. In nine
patients, R1 was accomplished at the repeat surgery whereas 16 patients had
R2 resections.

CRS group

An R1 resection was achieved in 79/110 patients (72%) and R2 in 31 pa-
tients (28%). R1 surgery was more common in the CRS group compared to
the debulking group (P<0.001). The following surgical procedures were
more common in the CRS group in comparison to the debulking group:
greater and lesser omentectomy, left and right diaphragm stripping, anterior
resection, splenectomy, gastric resection, cholecystectomy, bladder and pel-
vic peritonectomy. Several variables were associated with the surgical out-
come (Table 7).

Table 7. Association between categorical clinical variables and surgical outcome
(R2).

n p* OR(95% CI) p**
Histology <0.001
MCP-L 69 0.30(0.13-0.72)  0.007
MCP-H 81
PCI <0.001
0-10 23 0.09(0.02-0.53)  0.008
11-20 34 0.12(0.03-0.47)  0.002
21-39 93
PSS 0.031
0 42 1.09(0.37-3.22) 0.874
1 40 0.46(0.14-1.59)  0.222
2 26 0.46(0.10-2.07)  0.308
3 42
Surgery <0.001
Peritonectomy 110 0.06(0.02-0.21)  <0.001

Debulking 40

*Chi square test ** Logistic regression model
MCP-L= low grade mucinous carcinoma peritonei, MCP-H= high grade mucinous carcinoma
peritonei, PCI= Peritoneal Cancer Index, PSS= Prior Surgical Score.

Intraperitoneal chemotherapy treatment

SPIC was given to 41/150 patients (27%), with a median of 6 cycles (range
0-8). Twenty-one patients completed the planned eight treatment cycles. The
main reasons for not fulfilling all planned courses were: progressive disease
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(n= 4), lack of widespread distribution in the abdominal cavity (n= 4) and
abdominal infection (n= 4).

Of the 105/150 patients (70%) receiving HIPEC, 75 (71%) were also treated
with EPIC. Four patients (3%) were not treated with [PC for the following
reasons: too little tumour burden (one patient), small bowel obstruction (two
patients) and massive perioperative bleeding (one patient).

In the debulking group, 31 patients were treated with SPIC, seven patients
with HIPEC and two patients received no IPC. In the CRS group, ten pa-
tients were treated with SPIC, 98 patients received HIPEC and two patients
had no IPC treatment. One patient in the CRS group had an anaphylactic
reaction to mitomycin-C at the start of HIPEC so the treatment was termi-
nated at six minutes.

Mortality and morbidity

In total, one patient died within the first 90 postoperative days. One debulk-
ing patient with a poor performance score died of progressive disease.

During the hospital stay, a total of 114 Grade II-IV adverse events (AEs)
were recorded in 64 patients (43%). Grade II was recorded in 16 patients and
48 had Grades III-1V.

Ten patients in the debulked group (29%) and 54 patients in the CRS group
(47%) experienced an AE of Grade II-IV (P=0.053). Grade III-IV AEs were
recorded for nine debulked patients (23%) and 39 CRS patients (35%)
(P=0.227). The main non-surgical morbidities were: neutropenia Grade 1
(one patient), neutropenia Grade 2 (eight patients), neutropenia Grade 3
(seven patients), pleural effusion (13 patients) and sepsis (ten patients). Sur-
gical complications occurred in 24/150 patients (16%) and 18/150 (12%)
needed a re-laparotomy. Surgical complications occurred in six debulked
patients (15%) and 18 CRS treated patients (16%) (P=0.900). Re-laparotomy
was needed for four debulked patients (10%) and for 14 CRS patients (13%)
(P=0.800). Bleeding (six patients, 4%) and perforations (five patients, 3%)
were the most common reasons for re-laparotomy.

There was no increased risk of surgical complications in patients receiving
HIPEC (P=0.466). However, more frequent medical/infectious complica-
tions were observed in patients undergoing HIPEC (P=0.003) (Grade 2
(P=0.005)). For complications in total, an increased risk in HIPEC patients
was seen only in Grade 2 (P=0.013).
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Survival

OS at three years was 79% and 62% at five years. For the debulked group,
median survival was 39.3 months and the lower quartile was 25.5 months.
For the CRS group, the lower quartile was 51.0 months and median survival
has not yet been reached. Macroscopic radical surgery had a significant im-
pact on OS: 5-year OS was 94% for R1 resections and 28% for R2 resections
(P<0.001). Patients who underwent CRS had a better 5-year OS (74%) than
those with debulking (40%, P<0.001). Patients with a high grade malignant
tumour (5-year OS 51%) had a poorer outcome than patients with a low
grade malignant tumour (5-year OS 80%) (P<0.001). For the entire study
population, a difference in survival between the PCI groups (P=0.002) was
recorded. This could be seen in the debulking group (P=0.004) but not in the
CRS group (P=0.105). After adjusting for prognostic factors (sex, histo-
pathology, PCI, PSS, IPC, type of surgery and surgical outcome) and using a
Cox proportional hazard model, only surgical outcome and histopathology
had an impact on survival (Table 8).
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Table 8. Association between categorical clinical variables and survival

Debulking group CRS group
Median Median
survival p* p** survival p* p*
(months) (months)
Sex n.s. n.s.
Male 39.0 40.6
Female 46.7 40.2
Histo-
pathology 0.006 n.s. 0.002 0.03
MCP-L 949 42.0
MCP-H 36.5 36.9
PCI 0.004 n.s. n.s.
0-10 100.1 42.5
11-20 103.1 48.0
21-39 36.2 38.5
PSS 0.005 n.s. n.s.
0 294 37.2
1 97.0 43.6
2 73.8 379
3 31.0 414
IPC n.s. 0.006 n.s.
HIPEC 39.3 40.4
SPIC 44.1 31.2
NoIPC 44.0 49.5
Surgical
outcome <0.0001 0.01 <0.0001 <0.0001
R1 104.6 40.6
>R1 36.2 38.8
Post Op
complica-
tion n.s. n.s.
No 44.1 43.6
Yes 36.5 37.9

*Log rank test ** Cox proportional hazard

MCP-L= low grade mucinous carcinoma peritonei, MCP-H= high grade mucinous carcinoma
peritonei, PCI= Peritoneal Cancer Index, PSS= Prior Surgical Score, IPC= intraperitoneal
chemotherapy, HIPEC= hyperthermic intraperitoneal chemotherapy, SPIC= sequential post-
operative intraperitoneal chemotherapy. n.s.=not significant.
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Patients in the debulked group had a 3-year OS of 65% and a 5-year OS of
40%. In the CRS group, OS at 3 years was 85% and 74% at 5 years.

Surgical outcome had a significant impact: the 5-year OS for R1 was 93%
and 38% for R2 (P<0.001) in the CRS group. In the debulked group, the 5-
year OS for RI1 resections was 100% and for R2 resections was 19%
(P=0.001) (Figure 10). No differences in OS were seen when comparing
patients with R1 surgery from the two treatment strategies.

O Complete + Censored
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Figure 10. Overall survival according to treatment strategy (CRS or debulking) and
macroscopic residual tumour or non-residual tumour (R1 or R2)

Histopathology had an impact on the 5-year OS for patients in the CRS
group. For patients with low grade malignant tumours the 5-year OS was
88% and for those with high grade malignant tumours it was 60% (P=0.001).
No difference in OS was seen in the debulked group between the two histo-
pathological types (Figure 11).
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Figure 11. Overall survival according to treatment strategy (CRS or debulking) and
histopathology

Disease-free survival at five years was 67% and histopathological types
made a difference in median time to relapse: for MCP-L (54 patients) the
lower quartile has not been reached and for MCP-H (35 patients) median
time to relapse was 29.9 months (P<0.001) (Figure 12), and in OS of pa-
tients with R1 surgery (P=0.048). Complications (whether surgical or non-
surgical) had no impact on survival during the entire study period.
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MCP-L=low grade mucinous carcinoma peritonei (54)
MCP-H=high grade mucinous carcinoma peritonei (35)
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Figure 12. Time to relapse according to histopathology

Paper IV

Inter-rater agreement and histopathology classification

Table 9 summarizes histopathology classification. According to Ronnett et
al.’s classification, the inter-rater agreement between the two independent
pathologists in categorizing the histopathology was very good (k-
value=0.88; 95% confidence intervals (CI) = 0.80-0.95, Table 9). Moreover,
the histopathological classification that was set up for this study (the ‘PMP
group classification’) also revealed a very good correlation between the
pathologists in categorizing the histopathology (x-value=0.82; 95% CI =
0.73-0.92, Table 9).
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Table 9. Histopathological sub-grading of pseudomyxoma peritonei and
pathologists’ concordance, i.e. inter-rater agreement between pathologists. The spec-
imens are classified with Ronnett et al.’s classification as well as with the PMP
group classification.

Ronnett’s classification

DPAM PMCA-I PMCA
DPAM 22 1 0
PMCA-I 5 33 5
PMCA 0 0 15

(x-value=0.88; 95% CI=0.80-0.95), DPAM=disseminated peritoneal adenomucinosis, PMCA-
I=peritoneal mucinous carcinoadenomatosis — intermediate, PMCA=peritoneal mucinous
carcinoadenomatosis

PMP group classification

Group 1 Group II Group III Group IV
Group [ 10 0 0 0
Group 11 0 17 4 2
Group III 1 6 16 8
Group IV 0 0 0 17

(x-value=0.82; 95% CI=0.73-0.92)

Of the 27 patients classified as DPAM by Ronnett et al.’s classification, 11
patients fulfilled the newly proposed PMP group classification criteria for
PMP Group I disease, whereas 16 were categorized as PMP Group II (Table
10).

Of the 34 patients classified as PMCA-I according to Ronnett et al.’s system,
seven patients were categorized as PMP Group II, 20 patients as PMP Group
IIT and seven as PMP Group IV. When analysing the survival of these 34
patients with the Cox proportional hazard analysis, histopathological classi-
fication according to Ronnett et al. showed no statistical differences [hazard
ratio HR=0.62 (95% CI=0.25-1.49), P=0.3]. However, survival rate differ-
ences were observed according to the newly proposed PMP group classifica-
tion [HR=1.95 (95% CI=1.00-3.77), P=0.04] (Table 10).

All 20 patients classified as PMCA according to Ronnett et al.’s system were

categorized as having PMP Group IV disease according to the newly pro-
posed PMP group classification (Table 10).
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Table 10. Comparison of PMP histopathology between Ronnett et al’s. classification
(DPAM, PMCA-I, PMCA) and the PMP group classification (Groups I-IV), 5-years
overall survival rate (OS) with 95% confidence interval (CI).

Ronnett et al.’s classification

DPAM PMCA-I PMCA
PMP group Classifi-
cation n OS (CI) n OS (CI) n OS (CI)
Group I 11 79% (64-95) 0 0
Group 11 16 64% (46-82) 7 76% (59-91) 0
Group III 0 20 58% (46-69) 0
Group IV 0 7 35% (7-62) 20 52% (32-72)

DPAM=disseminated peritoneal adenomucinosis, PMCA-I=peritoneal mucinous carcinoade-
nomatosis—intermediate, PMCA=peritoneal mucinous carcinomatosis

Relationship between PINCH expression and survival

PINCH protein expression in the tumour stroma was absent in 14 patients
(17%) and present in 67 patients (83%). The presence of PINCH protein
expression in tumour stroma tended to be associated with poorer survival
(HR=0.26; 95% CI=0.06-1.08; P=0.04, Figure 13).
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Figure 13. Cumulative proportion of survival (Kaplan-Meier) according to occur-
rence (positive) and absence (negative) of particularly interesting new cysteine-
histidine (PINCH) protein in 81 patients with pseudomyxoma peritonei.

Survival was better in patients below the age of 65 and with low PINCH
protein expression than in older patients with PINCH protein expression
(HR=0.24; 95% CI=0.06-1.00; P=0.05). No statistically significant correla-
tions were found between PINCH protein expression and Ronnett et al.’s
classification (P=0.14), nor between PINCH protein expression and the new-
ly proposed PMP group classification (P=0.17). However, PINCH protein
expression correlated to PCI (P=0.002). No clear five-year survival differ-
ences were seen between the three PCI groups and PINCH expression in
multivariate analysis (Table 11).

Table 11. Five-year survival rate (OS) with 95% confidence interval (CI) in the three
PCI groups according to PINCH expression in patients with pseudomyxoma perito-
nei.

PINCH negative PINCH positive
n OS (CI) n OS (CI)
PCI-I 3 93% (83-100) 8 90% (78-100)
PCI-II 7 79% (65-93) 16 74% (58-89)
PCI-IIT 4 47% (26-67) 43 40% (22-58)

PCI=Peritoneal Cancer Index, PINCH= particularly interesting new cysteine-histidine protein
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Irrespective of histopathology, patients with a low PCI score survived longer
than patients with a high PCI score (P=0.001). However, the extent of tu-
mour burden, i.e. PCI, did not correlate with the histopathological subtypes.
Macroscopically radical surgery was associated with longer survival
(P=0.001).
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Discussion

Certain aspects of PMP have been investigated in this thesis. During the last
25 to 30 years, treatment and outcomes have changed significantly for pa-
tients with PMP. This has been achieved thanks mainly to a change in our
perspective of this disease. From being viewed as a generalised disease it is
now regarded as a loco-regional disease. Our perspective of PMP has also
changed from considering it a very heterogenic disease to seeing it as a more
homogenised ailment. These changes are due to the work that has been done
regarding its origin.

Paper [

In a classical setting PMP develops from an appendiceal neoplasm. To ad-
dress the problem of follow-up on patients operated on due to suspicious
appendicitis where an isolated neoplasm is found, more knowledge was
needed regarding the time-frame of the PMP’s development. This time-
frame was analysed in Paper I and it was also studied whether there was any
difference between the two types of PMP regarding tumour burden and time
to develop PMP. Patients with PMP had had an isolated appendiceal neo-
plasm removed about a year to a year and a half prior to their treatment for
PMP. There seems to be no difference between the two histopathological
subclasses regarding the length of time between the appendectomy and the
tumour burden found in patients at their treatment for PMP.

However, the surgical outcome in the two subclasses differs in that MCP-H
has a much lesser degree of complete cytoreduction. These patients have the
same tumour burden as the patients with MCP-L, though there is no statisti-
cal difference in tumour burden between the two groups other than a numer-
ical one. This is probably due to the small sample size in this report.

We chose the date for the patients’ PMP surgery as the “closing date”. This
was done mainly for the following reasons: to assess tumour burden, which
is very hard to do with imaging, and to make sure that the patients actually
had PMP. One weakness in this is that it will prolong the time-frame since
some patients will have a verified PMP diagnosis when they are referred for
CRS treatment.
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Since there is a close relationship between PMP and the presence of a neo-
plasm in the appendix it would be of interest to have a histopathology report
from every appendectomy so proper follow-up could be achieved. If a neo-
plasm is present the risk of developing PMP increases significantly, especial-
ly if there is any sign of invasion or perforation. These patients would prob-
ably benefit from second look surgery at a centre with CRS and HIPEC ex-
perience. McDonald et al. published a report classifying the appendiceal
lesions into two types: Type I (disease confined to the appendiceal lumen)
and Type II (mucin and/or neoplastic epithelium in the appendiceal sub-
mucosa, wall and/or peri-appendiceal tissue, with or without perforation)
(McDonald et al. 2012). They concluded that patients with Type 1I lesions
have a higher risk of developing PMP and should be considered for risk-
reducing CRS. In this study all patients would be classified as Type II and
they all developed PMP within a median of a year, regardless of pathological
classification. In McDonald el al., 63% of patients with Type II lesions were
treated with CRS and HIPEC and no evidence of disease was found at fol-
low-up after a median of 40 months. But at the same time, the same thing
was true of the remaining 37% who had no treatment but just a “wait and
see” approach (McDonald et al. 2012). From this point of view it would be
hard to advocate a CRS procedure for all of these patients. Second-look sur-
gery would probably be a safer path to take, preferably done laparascopically
but with access to CRS and HIPEC should disease be found to be present.

Paper 11

A procedure as complex as CRS comes with a learning curve. The learning
process would be rather steep in the beginning and would flatten out later.
The period of the learning curve where the learning process flattens out usu-
ally indicates that the patient’s outcome stabilizes. Few studies exist con-
cerning the numbers needed before stabilizing patient outcome in PMP pa-
tients and CRS. In Paper II, the learning process for CRS was studied. Only
data from PMP patients were analysed but the learning process will be af-
fected by all CRS procedures no matter what histopathology the tumour has.
A hypothesis in the beginning of this study was that CRS on PMP patients
would be technically more demanding due to a higher tumour burden com-
pared to other histopathology. Cashin et al. reported a mean PCI of 14.4 in
patients with CRC but in PMP patients, the PCI is 24.7 and this will make
the surgery more technically demanding (Cashin et al. 2011). With a higher
tumour burden, the extent of surgery is greater with an increased risk of
perioperative adverse events. Thus, extensive tumour burden would increase
the numbers of procedures needed before stabilization occurred. At the
same, time since PMP is a rare entity, the majority of procedures will be on
other tumours. Our results, 220 procedures, are higher than those previously
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reported, namely 130 by the Amsterdam group and almost 160 by the Milan
group and this could indicate that the hypothesis is correct since our results
are based on PMP patients alone (Smeenk et al. 2007, Kusamura et al. 2012).
The previously reported results come from patients with PM of different
origins.

Another reason why our data suggest a longer learning curve can be ex-
plained by the statistical analysis used to estimate the learning process. PLS
(also known as Projection to Latent Structure) is a method for modelling
industrial applications, but it is used in many areas of science and applica-
tions, including Multivariate Statistical Process Control (MSPC) in general
and chemical engineering in particular, but rarely in clinical situations.

PLS can be regarded as a substitute for the multiple regression method, es-
pecially when the number of predictor variables is large. This is often the
case in complicated surgery where the skills of the surgeon are crucial but
the growth of the tumour is also important. In such cases, there is seldom
enough data to construct a reliable model that can be used for predicting the
dependent data Y from the predictor variables X. Instead, we get a model
that can fit the training data while performing poorly on unseen samples.
PLS alleviates this problem by adopting the "often correct" assumption that,
although there might be a large number of predictor variables, the data may
actually be much simpler and can be modelled with the aid of just a handful
of components.

The idea is to construct a set of components that accounts for as much varia-
tion as possible in the data while modelling the Y variables as well. The Y
variables must be either continuous or categorized: a mixture of both cannot
be used in this model. By extracting a set of components, this method trans-
forms the original data X to a set of t-scores, T. Similarly, Y is used to define
another set of components known as the u-scores, U. The t-scores are then
used to predict the u-scores, which in turn are used to predict the response
variables, Y. For a set of predictor variables, X, PLS predicts a set of relating
responses, Y. Thus, PLS works like any other regression model. We believe
that the PLS method is appropriate when evaluating such a complex and
multifaceted situation.

Another thing that affects the study results is the fact that all procedures are
accounted for in this report, no difference having been made whether it was
an initial CRS, a second-look surgery or a second CRS for a relapse. In most
cases the latter two procedures are more demanding than the initial CRS, but
these procedures will also affect the learning curve.
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Surgical outcome as well as histopathology are known to have an impact on
survival (Ronnett et al. 1995, Bradley et al. 2006, Deraco et al. 2006,
Youssef et al. 2011). In Group I, survival was at the same level as with
debulking surgery, but was improved in Group II. Surgical outcome im-
proved as a result of increased experience, but Group Il also had more fa-
vourable histopathology. All patients who had surgery because of PMP dur-
ing the study period were included. However, the total number of patients
referred to the department was unknown, and knowing this number would
otherwise have illustrated patient selection more clearly. Moreover, it could
have pointed out whether patients with a more aggressive histopathology
were excluded from surgery more often than patients with a more favourable
histopathology. One cannot underestimate the importance of correct patient
selection for CRS. The ability to select patients who could benefit from the
CRS procedure is vital since the procedure has high morbidity and mortality
and requires significant resources.

In the surgical profession, learning is not only about increasing the surgeon’s
skills in the operating theatre. It is as much about understanding which pa-
tients benefit from a treatment and which patients do not. There are certain
difficulties when reporting the learning of surgical procedures. Surgical out-
come is easy to comprehend, but patient selection is just as important as
surgical skills. The importance of the team around the patient cannot be un-
derestimated and has been shown to improve the treatment outcome. Teams
involved in organizing patient care are patient-focused and efficiency is un-
derstood as maintaining quality of care and measuring benefits of care for
the patients (Arakelian et al. 2011).

Paper 111

Reported results of CRS on PMP patient outcome showed increased survival
and a higher level of disease-free survival compared to debulking surgery.
One problem, however, was that no comparative studies existed. Only results
from one of the treatment strategies where reported in each paper. As one of
the first studies comparing the outcomes between debulking and CRS for
patients with PMP, the findings from this single institution seem to confirm
that CRS should be considered as the treatment of choice for patients with
PMP, since the likelihood of achieving R1 surgery is higher if CRS is per-
formed. The frequency of adverse effects is high in both groups and a trend
towards an increased risk of AE was seen in the CRS group.

This report has several limitations that could weaken its conclusions, one of
which is the longer treatment period and the differences in patient character-

istics between the two groups. Ideally, a randomized trial would be prefera-
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ble. However, it is always difficult to run randomized trials in surgical on-
cology, where surgeons are supposed to do sub-optimal procedures in every
second case. Therefore, due to these circumstances and the fact that PMP is a
rare condition, we believe that this data analysis is appropriate. Moreover,
PMP is a heterogeneous disease, especially for the histopathology sub-type.
Accordingly, considering PMP as a benign disease is unjustified since it
could worsen the survival options of patients, especially those with high
grade PMP.

The overall 5-year survival rate for debulked patients in this study (40%)
was lower than previous debulking-based reports on PMP (Gough et al.
1994, Jarvinen et al. 2010). The inferior survival rate observed in debulked
patients in this study could be due to the presence of extensive tumour bur-
den, i.e. a higher PCI, in combination with a higher frequency of patients
with the histopathology subtype of MCP-H. Therefore, advocating debulking
surgery for PMP patients could be biased if histopathology subtypes and
tumour burden (PCI) are not considered. Jarvinen et al. report a 5-year sur-
vival rate of 67% in their latest study of debulked patients (Jarvinen et al.
2010). This result could be affected by patient selection, in that a majority
of the patients have a favourable histopathology, i.e. MCP-L. Both Ronnett
et al. and Bradley et al. have reported a poorer outcome for patients with
MCP-H, so most of these patients may not have been considered for multiple
surgical procedures (Ronnett et al. 1995, Bradley et al. 2006). Since the two
groups in our study were comparable in that both groups received IPC,
treatment extent and philosophy could be one of the explanations for the
survival benefit presented by CRS. Although the role of IPC cannot be ad-
dressed by this study, a previous study on comparisons between HIPEC and
SPIC demonstrated better survival in patients treated with HIPEC (Cashin et
al. 2011).

An attempt has been made to treat PMP patients with systemic chemothera-
py (Gough et al. 1994). However, patients treated with this approach had
inferior long-term survival rates than those treated with CRS (Sugarbaker
2006). As PMP has extensive mucus and a less invasive nature, the rationale
for using a systemic treatment in this disease seems weak. However, the IPC
route could be advantageous as chemotherapy is administered locally. In
order to benefit from IPC, the tumour burden should be limited to a few mil-
limetres as the penetration of the drug to the tumour nodules is limited to a
few millimetres (Mahteme et al. 2004). Therefore, the use of IPC in
debulked patients with a high tumour volume left in situ is questionable.

During the early stages of treating patients with PMP, debulking surgery was
the standard in our centre, since the attempt was only to reduce tumour bur-
den. This was due to a sub-optimal surgical technique, since patients with
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tumours localized in the mid and lower abdomen only were targeted for R1
surgery. As CRS became the standard of care in our centre for patients with
PMP, and as the surgical team’s experience increased, more patients had R1
outcomes after surgery. Our current policy is to perform CRS in order to
achieve R1 resection. The introduction of an advanced procedure, such as
CRS, often results in an increased rate of both surgical and non-surgical
complications. Although the morbidity rate was high at 44%, it was within
the range suggested by earlier reports (Stephens et al. 1999, Verwaal et al.
2004).

Paper IV

A way of optimizing prognostic information in this rare disease is needed.
PMP classification according to Ronnett is probably the most frequently
used classification but it has some weaknesses and additional classifications
have been proposed. Ronnett classifies PMP into three grades (DPAM,
PMCA-I and PMCA) and the prognostic value for PMCA-I has been ques-
tioned because it includes tumours with very varied biology (Ronnett et al.
1995). In Paper 1V, a new classification that would increase prognostic value
for all variants of PMP was examined. In addition to previously known
prognostic factors, low tumour burden (i.e. low PCI), macroscopically radi-
cal surgery and DPAM or PMP Groups I and II, according to the new pro-
posed PMP group scale, were all found to be favourable prognostic factors
(Sugarbaker et al. 1999, Chua et al. 2011, Youssef et al. 2011). PMP is a rare
disease and because of this, the likelihood of pathologists, outside a perito-
neal carcinomatosis centre acquiring enough experience to assess PMP his-
topathology is limited (Smeenk et al. 2008). The pathologists’ concordance
in our study was very good in both classification settings and this might re-
flect the body of experience of pathologists at peritoneal carcinomatosis
centres, despite the rarity of PMP. Thus, the pathologists’ inter-rater result
from this study may not be applicable in settings other than peritoneal carci-
nomatosis centres. However, in a peritoneal carcinomatosis referral centre,
the histopathological classification of PMP according to the newly proposed
PMP group classification may work equally robustly and may supply addi-
tional prognostic information, especially for the PMCA-I subgroup.

A simple and robust PMP histopathology classification is needed in order to
improve histopathological examination and reproducibility. Contrary to pre-
vious proposals and in order to minimize misunderstanding, four subgroups
of PMP are proposed (Ronnett et al. 2001, Bradley et al. 2006). PMP Groups
I and II comprise mucinous tumours of uncertain malignancy potential, i.e.
lacking both significant cellular dysplasia and invasive growth pattern but
with mucin within or outside of the appendiceal wall. PMP Groups III and
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IV often derive from mucinous carcinomas with moderate or high-grade
dysplasia and invasive growth pattern. There is no difference between the
Ronnett et al. system and the newly proposed PMP group classification for
defining and categorizing the extremes of the pathological subtype, i.e. PMP
Group [ versus DPAM and PMP Group IV versus PMCA. All 27 patients
categorized as having DPAM by the Ronnett et al. classification fulfilled our
grouping criteria for PMP Group I and Group II disease. Furthermore, all 20
patients categorized by the Ronnett et al. classification as having PMCA
were categorized as having PMP Group IV disease in our classification
(Table 10). The difficulty occurs in the Ronnett et al. PMCA-I group, with
patients being categorized according to the newly proposed PMP group clas-
sification into PMP Groups I, III and IV (seven patients as PMP Group I,
20 in Group III and seven patients in Group IV). Therefore, PMCA-I as the
intermediate group consisted of nearly 40% of the cases. They should be
clearly defined so that reproducibility can be maintained in order to improve
the accuracy of prognosis.

Previous studies of PINCH protein expression have been conducted in, for
example, invasive colon and rectal cancers and those studies revealed that
stromal staining for PINCH protein was an independent prognostic factor for
colorectal cancer (Gao et al. 2004). There are well established clinical and
surgical prognostic indicators for PMP (Witkamp et al. 2001, Harmon et al.
2005). However, prognostic factors based on immunohistochemistry staining
for PMP are lacking. PINCH protein may be able to provide additional prog-
nostic information. In our study, the five-year survival for patients with no
PINCH protein stroma expression was 85% compared with a 56% five-year
survival for patients in whom PINCH protein expression occurred in the
stroma. The reason why the higher PCI score correlated to the occurrence of
PINCH protein in the tumour stroma is not clear but may relate to the time of
tumour growth rather than the implicated biology, since PINCH expression
did not differ between histopathological subtypes.
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Conclusion

In this thesis, PMP has been investigated with regard to the development of
PMP from an appendiceal neoplasm, the learning curve when it comes to
CRS and PMP in particular, treatment outcomes concerning CRS and PMP
and prognostic factors.

e Patients with a neoplasm in the appendix have an increased risk of
developing PMP within a year. Therefore, a second look surgery
within a year, to evaluate whether PMP has developed, is recom-
mended at a centre with CRS and HIPEC ability.

e CRS for PMP patients is a highly invasive procedure that demands
more than 200 procedures before optimisation in outcome is seen.

e CRS improves survival and seems more efficient than debulking
surgery but with a numerically higher morbidity. CRS should be
the treatment of choice for PMP patients if surgically possible but
debulking surgery has its place in the palliative setting.

e Both the existing and the newly proposed four-grade classifica-
tions have very good inter-rater agreement. PINCH and the four-
grade classification may provide additional prognostic infor-
mation.

Future Perspectives

In this thesis some aspects of PMP have been clarified. Looking forward,
some issues are yet to be solved. More information is needed about the natu-
ral history of PMP, mostly so that adequate follow-up on patients with an
increased risk of developing PMP can be achieved.

When it comes to learning CRS, the vast majority of procedures will be on
patients with PM originating from tumours other than PMP and the learning
curve requires sufficient numbers of procedures. This is mostly due to the
fact that the learning period cannot be too long and that volume is important
when it comes to advanced procedures such as CRS. In a country like Swe-
den with a relatively small population, patients with PMP should be central-
ized to enable research and a higher quality of the treatment of this rare dis-
ease. There are currently no actual numbers of procedures needed per year
but to do one procedure per week is probably a minimum. Even at this rate
the learning period would still be three to four years.
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To be able to further improve results for these patients, better prognostic
factors and selection criteria are necessary. CRC patients with high tumour
burden are excluded from this combination treatment because very few have
complete cytoreduction and most of these relapse within a short period of
time. It might be that the same process should be considered for patients
with PMP, but that there should be a differentiation between the two types of
PMP. Moreover the cut-off on the PCI must be established for PMP as it has
been done for CRC. Currently, when it comes to prognostic markers, none
exists that provides us with the information needed. It is hard to imagine that
one marker alone would provide enough information so what is needed is a
combination of markers which can help us select the right patients for this
treatment. It is helpful to do a laparoscopy to assess tumour burden but on
PMP patients this would probably be hard to do since the cut-off on the PCI
would be rather high.

Finally, and probably the most important issue in improving results for PMP
patients and also for patients with PM in general, will be to increase our
understanding about this new treatment strategy regarding PMP and PM.
Today most of these treatments happen in tertiary centres, with a special
interest in PM, but most of our patients will have their first contact with the
healthcare system outside of these centres. They will be referred for treat-
ment but in many cases a bit too late since CRS and HIPEC are not regarded
as a first line treatment but more as an option when systemic chemotherapy
fails. In CRC it has been shown that patients with a high tumour burden do
not benefit from this treatment. It is therefore of utmost importance that the-
se patients are referred in a timely fashion, when it is still possible to achieve
a complete cytoreduction. In patients with PMP tumour burden is less likely
to affect treatment outcome in the same way as in patients with CRC but
with a higher tumour burden comes a higher risk for adverse events and
treatment related morbidity.
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Sammanfattning (Summary in Swedish)

Bakgrund

Pseudomyxoma peritonei (PMP) dr en ovanlig sjukdom som drabbar 1-2
personer/1000000 invanare och ar. PMP karaktiriseras av slembildande tu-
morceller som vaxer pa bukhinnan samt av fritt slem i buken. Historiskt har
det varit mycket diskussioner kring ursprunget till PMP, eftersom att alla
tillstind med slem i buken benimndes PMP. Dessutom trodde man att det
var vanligare hos kvinnor dn hos mén och att ett av de vanligaste ursprungen
var dggstockarna. Senare studier har visat att blindtarmen &r ursprunget till
ca 95 % av alla fall med PMP men att det forekommer &ven andra ursprung
ocksa, sdsom tjocktarm, dggstockar och bukspottkdrtel. Man har ocksa sett
att det inte finns nagon skillnad mellan kdnen. PMP forknippas med ruptu-
rerat mucocele i blindtarmen, men det verkar dessutom som om det behdver
finnas nagon typ av tumor nédrvarande. Cheng forsokte framkalla PMP hos
kaniner genom att binda av blindtarmen och dérigenom framkalla mucocele,
men dessa sterila” mucocele gav aldrig upphov till PMP. PMP forekommer
dven i olika varianter med olika aggressivitetsgrad. Vilken variant av PMP
man har paverkar chansen till bot. Idag anvédnds fr.a. tva klassifikationer:
enligt Ronnett med tre varianter eller enligt Bradley med tva varianter.

Tidigare behandlades PMP med s.k. debulkingkirurgi, d.v.s. att man opere-
rade patienten och tog bort s mycket tumor som mdjligt, och nir sedan pati-
enten fick problem pa nytt for att kvarvarande tumor viaxt till s opererades
patienten igen. Efter ett antal operationer blev detta inte mdjligt att genom-
fora dd sammanvixningar efter tidigare operationer gjorde det omgjligt att
operera. PMP behandlas sedan slutet av 1980-talet med cytoreduktiv kirurgi
(CRS) och uppvéarmd cellgiftsbehandling som ges i samband med operation-
en (HIPEC). Denna kombinationsbehandling dr mycket aggressiv, dd man
forst opererar bort all synlig tumdr och sedan behandlar kvarvarande celler
med cellgifter under operationen. Resultaten for patienterna har forbéttrats
markant ndr det géller 6verlevnad men denna nya behandlingsstrategi har
fler komplikationer. Patienter som behandlats med debulkingkirurgi har ca
50 % femarsoverlevnad samt 20-30 % tiodrsdverlevnad, men fa forblir
friska, detta till skillnad frén patienter som behandlats med CRS och HIPEC
dér femérsoverlevnaden rapporterats vara 75-95 %. Dessa operationer tar i
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snitt ca tio timmar och det krévs ett stort antal operationer innan man be-
hérskar denna kombinationsbehandling och dess komplikationer.

Da PMP ér sa pass ovanligt finns det ndstan ingen kunskap om dess natural-
forlopp. Foljaktligen saknas ocksd kunskap om vilka patienter som riskerar
att utveckla PMP. Dessutom finns begrinsad kunskap om prognostiska fak-
torer som kan anvéndas for att kunna vélja ut vilka patienter som har nytta
av denna krévande behandling.

Syftet med studierna som redovisas i denna avhandling &r att 6ka kunskapen
géllande naturalforlopp, behandling och prognostiska faktorer kring denna
ovanliga sjukdom.

Delarbete |

I delarbete I undersoktes tidsforloppet mellan operationen av en isolerad
tumdr 1 blindtarmen och utvecklingen av PMP.

Ur PMP-databasen med 218 patienter behandlade mellan 1993 och 2011
identifierades 26 patienter dir en tumoér i1 blindtarmen konstaterats och dér
inga tecken fanns pd PMP vid blindtarmsoperationen. PMP klassificerades i
tva varianter enligt Bradley: MCP-L och MCP-H. Det undersdktes dven om
det var nagon skillnad mellan de tvé varianterna i fraga om tid till utveckl-
ingen av PMP samt om det var ndgon skillnad p& hur mycket tumor patien-
terna hade vid operationen for sin PMP.

Medianen var 13,1 ménader for utvecklingen av PMP fran patientens blind-
tarmsoperation. Man hittade ingen skillnad i tid for utveckling av PMP mel-
lan de bada varianterna av PMP: MCP-L 10,6 manader och MCP-H 13,9
manader. Vid PMP-behandlingen hade patienterna PCI 17, och man sag
ingen skillnad mellan de tva varianterna av PMP: MCP-L 8 och MCP-H 22.
Trots att det inte var nigon skillnad pd hur mycket tumdr som patienterna
med de tvd varianterna hade, s& blev fler patienter med den snéllare” vari-
anten (MCP-L) av med all tumér: 94 % resp. 44 %. Den troliga orsaken till
detta var att patienter med MCP-H hade mer infiltrativ sjukdom i omréden
dar det &r svarare att dstadkomma radikal kirurgi, d.v.s. under levern, i lig.
hepato-duodenale, omentum minus och Glisson pouch.

Delarbete 11

I delarbete II studerades hur manga operationer som behdvdes innan man
tagit sig forbi inldrningsfasen nar det giller CRS pa patienter med PMP.
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Patienter med PMP har behandlats pa Akademiska Sjukhuset i Uppsala se-
dan 1993, initialt med debulkingkirurgi men sedan 2003 med CRS. Mellan
2003 och 2008 behandlades 128 nya PMP-patienter med CRS, och dessa
patienter bildade underlaget till denna studie. Hir studerades endast det ki-
rurgiska ldrandet da patientselektionen och de andra yrkeskategoriernas in-
larning inte var mojliga att studera. Klart var dock att patienter som blev
behandlade med CRS, men dven for andra tumorer, hade inverkan pé inlér-
ningen. D4 data fran dessa “andra” patienter saknades, numrerades patienter
med PMP efter vilket nummer pa operationen patienten hade istéllet for vil-
ken PMP-patient i ordningen patienten var. Nér resultatet av inldrningskur-
van var klart sa bildades tva grupper med hjélp av detta resultat, och de bada
grupperna jamfordes med avseende pa radikal kirurgi, komplikationer, reop-
erationer och dverlevnad.

Inlérningskurvan stabiliserades efter ca 220+10 operationer. Stabiliseringen
intrdffade efter PMP-patient 73. Utifrn detta resultat bildades tva grupper:
Grupp [ (73 patienter, inldrningsperioden) och Grupp II (55 patienter, efter
inldrningsperioden).

Nér man jamforde Grupp [ och Grupp I, s& blev fler patienter i Grupp II
radikalt opererade och blédningen under operationen minskade. Dock 6kade
andelen medicinska/infektiosa komplikationer i Grupp II, men ingen skillnad
sdgs 1 kirurgiska komplikationer. Patienterna i Grupp II hade béttre total
overlevnad an patienterna i Grupp I, men i de fall d& de blivit radikalt opere-
rad sa var det ingen skillnad mellan grupperna vad géller risken att fa ater-
fall.

Delarbete 111

I delarbete III analyserades skillnaden i behandlingsresultaten mellan den
tidigare behandlingen, debulkingkirurgi, och den nya behandlingen CRS.

Patienter med PMP som behandlats i Uppsala mellan 1993 och 2008 inklu-
derades. Totalt 152 patienter identifierades men tva exkluderades ur ana-
lysen d& man inte kunde gora ndgon kirurgisk behandling péa dessa tva pati-
enter. De dvriga 150 patienterna delades upp i tva grupper beroende pa vil-
ken kirurgisk behandling de hade fatt: 40 patienter i debulkinggruppen och
110 patienter i CRS-gruppen.

Utfallet av kirurgin och vilken variant av PMP patienten hade var de enda
faktorer som paverkade Overlevnaden. Fler patienter i CRS-gruppen blev
radikalt opererade: 72 % resp. 25 %. Radikalt opererade patienter hade béttre
femérsdverlevnad dn icke radikalt opererade patienter. Vilken variant av
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PMP patienterna hade péverkade dven Overlevnaden: MCP-L hade béttre
femarsoverlevnad an MCP-H. PMP-varianten paverkade ocksa risken for att
fa tillbaka PMP efter att man blivit radikalt opererad. Patienter med MCP-H
fick snabbare recidiv dn patienter med MCP-L.

Delarbete IV

I delarbete IV studerades vérdet av en ny PMP-klassificering samt tva pato-
logers interbedomarvariabilitet. Dessutom undersoktes det prognostiska var-
det av PINCH hos PMP-patienter.

I studien inkluderades 81 patienter med PMP som behandlats mellan 1993
och 2005. Bedomningen gjordes att PMP hade borjat i blindtarmen hos alla
patienter. PMP klassificerades enligt tva klassifikationer: dels enligt Ronnett,
dels enligt en ny fyrgradig PMP-klassificering. Tumdorpreparat frén dessa
patienter férgades dven for PINCH.

Interbedomarvariabiliteten var mycket bra nér det giller bada klassificering-
arna, men man kunde inte se nigot samband mellan 6verlevnad och klassifi-
ceringen enligt Ronnett. Detta observerades emellertid med den nya fyrgra-
diga PMP-klassificeringen. Tumdrerna fargades positivt for PINCH 1 67 fall
(83 %), och detta var forknippat med sdmre dverlevnad.

Konklusion

Denna avhandling har belyst fyra aspekter av PMP, delar av naturalforlopp-
et, inldrningskurvan nér det giller att ldra sig CRS, skillnad i behandlingsre-
sultat mellan debulkingkirurgi och CRS samt vérdet av en ny PMP-
klassificering och PINCH som prognostisk markér.

e Patienter som opererat bort blindtarmen, dar man hittat en neoplasi, 16-
per Okad risk att utveckla PMP inom ett ar efter blindtarmsoperationen.
Dirfor rekommenderas att det gors en kontroll operation inom ett ar pa
ett center med mdjlighet att gora CRS-kirurgi samt behandla med varm
cellgiftsbehandling.

e CRS-behandling pd PMP patienter dr en mycket avancerad behandling
och optimalt behandlingsutfall ses efter drygt 200 operationer.

e CRS forbittrar 6verlevnaden och verkar vara effektivare &n debulking
kirurgi men med en nagot hogre frekvens av komplikationer. CRS borde
déarfor vara forstahandsbehandlingen av patienter med PMP medan de-
bulkingkirurgi har sin plats i rent palliativt syfte.
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e Bade Kklassificeringen enl. Ronnett och den nya klassificeringen har
mycket bra interbedomarvariabilitet. PINCH och den nya fyrgradiga
klassificeringen skulle ddrmed kunna tillfora ny prognostisk information.
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