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Wevbdopuéwpa Neptovaiov:
‘Eval oTtavio voonuo

APPENDIX CANCER f
PSEUDOMYXOMA PERITONEI
RESEARCH FOUNDATION

"\ RARE CANCER DAY

Treatment Surgery &/or Systemic Chemo
* Dependent on stage and subtype, and whether localized or has spread
* When spread, intravenous chemotherapy and/or surgery
Cytoreductive Surgery (CRS) / Heated Intraperitoneal Chemotherapy (HIPEC)

* Indicated when tumors have spread throughout abdomen; chemo heated and applied directly
* "Mother Of All Surgeries"

 Provides survival in up to 90% of patients with low-grade pathology when properly diagnosed
* When misdiagnosed, patients less likely to benefit

CRS/HIPEC, some never offered it




“Stand Alone Disease”
Specialized Tumor Board

Surgical Radiology
Oncology

Medical
Pathology

Oncology



Pseudomyxoma Peritonei Syndrome

Van Hooser, Abdom Radiol 2018
Sugarbaker, Lancet 2006




Pseudomyxoma Peritonei-PMP
KAwwkn Mapovaciaon

MNA=not applicable

Men (n=105) Women (n=112)
Appendicitis 36 (34%) 22 (20%)
Increased abdominal girth 28 (27%) 21(19%)
Owarian mass NA 44 (39%)
Hernia 26 (25%) 4 (4%)
Ascites 5 (5%) 4 (4%)
Abdominal pain 5 (5%) 3(3%)
Other 5 (5%) 14 (13%)

peritonei syndrome*

Table 2: Frequency of symptoms and signs of pseudomyxoma

Sugarbaker, Lancet 2006
Esquivel, Br J Surgery 2000



Pseudomyxoma Peritonei-PMP
EridnuioAoyia

Evdomepltovaikoi BAevvwbdelc oykot, BAevvwdng Aokitng
PA¢n BAevvwédoug NeomAdopatoc ZKWANKOELOOUC
Entintwon 1 (2/3) oto ekatoppvplo

4n-6" dekaetia

Borderline Malignant/Locoregional Disease
MNpoxwpnuévn Noococ:

-Evtepikn Anodpaén, Amodppaktikry Oupondbela

-Ennpeaopévn Notdtnta Zwng



EmiOnAtaka NeommAdopato ZKWANKOELOOUC
OvykoAoywkn Idtattepotnta

NeonAdopota ZKWANKOELOOUC NeonAdopoata Maxéog Eviépou

Entintwon: onavia (1500 og H.M.A.) Entintwon: ouyvn (150,000 og H.M.A.)

BAevwwén: 85% BAevvwédn: 15%
ErmB@stikn lotoAoyia: 10% ErmtiBetikn lotoAoyia: 95%
Metaotaoelg o Aepdadevec: 2% Metaotdoelc o Aepdadévec: 50%
Metaotdaoelc o Hmap: 2% Metaotdoelg o Hmap: 20%
5etnc EmBiwon: 30% S5etn¢ EmBiwon: 70%
(oupBaTKO XelpoupYELO) (oupBaTKO XElpOUPYELD)
XnueloBeparneia; XnueloBeparmeia: V

Sugarbaker, Lancet 2006
Fallis, JBUON 2015



Pseudomyxoma Peritonei:
The Restribution Phenomenon

Right
subdiaphragmatic
space

Right subhepatic
space

Greater omentum ’4 Left

abdominal
gutter

Pelvis

Sugarbaker, Annals of Surgery 1994



Pseudomyxoma Peritonei
Oepamneia

Cyloreductive Surgery RS)and erthermlc
Intraperitoneal Chemotherapy (HlP




CRS+HIPEC
The Mother of All Surgeries!

Epigastric fat,
Greater Omentum  poynd and Falciform ligament

Right
Subdiaphragmatic Subdiaphragmatic
Peritoneum Peritoneum

Right Parietal
Peritoneum

Left Parietal
Peritoneum

Terminal lleum and Caecum
Pelvic Peritoneum,

Upper Rectum and Sigmoid Colon



HIPEC: Coliseum Modality




Pseudomyxoma Peritonei-Surgery
Debulking, Cytoreductive, Perioperative Intraperitoneal Chemotherapy

Sugarbaker? (cytoreductive surgery in 350 patients)
=== [isdraji and colleagues? (serial debulking and
perioperative intraperitoneal chemotherapy in 88 patients)
== (Gough and colleagues? (serial debulking and
perioperative intraperitoneal chemotherapy in 56 patients)
=== [Minor and colleagues (serial debulking and
perioperative intraperitoneal chemotherapy in 46 patients)
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CRS+HIPEC: AnoteAeopatikotTnta

. o CCRO: complete CCR1:<2.5 mm
15year Survival: 59% CCR2:2.5mm-2.5cm  CCR3:>2,5 cm
1.0+ = Overall survival 1.0 m— CCRO
Progression-free survival CCR1

=== Major debulking (CCR2/3)
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Fig 1. Overall survival and progression-free survival rates of 2,298 patients with Fig 2. Prognostic impact of completeness of cytoreduction (CCR) in surgery on

appendiceal pseudomyxoma treated with cytoreductive surgery and hyperther-  overall survival (P < .001).
mic intraperitoneal chemotherapy.

Mortality: 2%, Complications: 24%

Chua, J Clin Oncol 2012



Survival Probability

CRS+HIPEC:

Survival and Peritoneal Index
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Mortality: 4.4%, Morbidity: 40%

Elias, EJSO 2010



Wevdopuéwpa Neptovaiov Kot Xelpoupyeio:

E¢eldikevpeva Kevipa Avadopac
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From Appendiceal Lesions to PMP

Netherlands 1995-2005
PALGA Database
167,744 appendectomies

Appendiceal Neoplasms: 0.9%
Mucinous Neoplasms :0.3%

Appendiceal lesion Netherlands 1995-2005
N = 1482 PMP Database

267 patients

Mucinous epithelial
neoplasm

N =574

Adenoma 421
Adenocarcinoma 153

20%

PMP

N =114 (20%)

Adenoma 70 (17%)
Adenocarcinoma 44 (29%)

Colonic Neoplasm: 13%

Incidence: 2/million
Primary: Appendix 82%

Non-mucinous
epithelial neoplasm

N =453
Adenoma 242
Adenocarcinoma 211
7 pmp PMP
N =13 (3%) N=11(2%)

Adenoma 9 (4%)
Adenocarcinoma 4 (2%)

2%

Median Time to PMP: 2 years

Smeenk, EJSO 2008




Pseudomyxoma Peritonei
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Appendiceal Mucocele



Aggressive Surgical Approach

Appendiceal Mucocele



KoAovookormikn Aitdtyvwon BAevvoknAnc

TABLE 1. Data

obtained for 7 patients with colonoscopically diagnosed mucocele of the appendix

1 2 3 4 5 6 7
Age, y 38 39 52 57 70 49 60
Gender M F F F F F F
Symptoms Low pain; RLQ pain; — — RLQ pain Diarrhea; RLQ pain
hematochezia hematochezia epigastric pain
Barium Cecal filling Cecal filling defect — — Cecal filling — —
enema defect defect
Colonoscopy;  Symptoms; Symptoms; uG Screening Symptoms; Symptoms Symptoms
indication BE findings BE findings surveillance BE findings
Colonoscopy ~ Submucosal Glassy, rounded, Submucosal Submucosal Submucosal Submucosal Submucosal
findings cecal lesion at  protruding cecal lesion at cecal lesion at cecal lesion at  cecal lesion at  cecal lesion at
appendiceal mass from appendiceal appendiceal appendiceal appendiceal appendiceal
orifice appendiceal orifice orifice orifice orifice orifice
orifice
CT report — — — Normal — Mucocele; Mucocele;
appendix appendix
[ surgery + + + + + - - ]
Complications — — — — — — Wound; abscess
Pathology Mucinous; Mucinous; Mucinous; Mucinous; Mucinous; Mucinous; Mucinous;
cystadenoma  cystadenoma cystadenoma  cystadenoma  cystadenoma  cystadenoma  cystadenoma

RLQ, Right lower quadrant; BE, barium enema; UC, ulcerative colitis.

Zanati, Gastrointest Endosc 2005



H kAaown Evéookomikn Ewkova

Ma, Gastrointest Endosc 2017



The Volcano Sign

Hamilton, Gastrointest Endosc 1989



The Trapped Balloon sign

Raijman, Endoscopy 1994



‘E€odoc BAEVVNC

Nakagawa, Gastrointest Endosc 1994



Inverted Appendiceal Stump

Prout, AJR 2006




Endoscopic Ultrasonography?

Lymphoma Mucinous Cystadenoma GIST

Nguyen-Tang, Gastrointest Endosc 2010



Yniepnxoypadnua
Onion Skin Sign

Caspi, J Ultrasound Med 2004
Leschinskyi, Abdom Radiol 2018



Kapkwikoi Asikteg: CEA, CA 19-9, CA 125

Survival probability

Survival probability
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Fournier, Ann Surg Oncol 2016



BAsvvwdn NeomAaocpota ZKWANKOELWOOUC:
OpoAoyia Kot Zuyyuon

Carretal. (8)
McDonald and Carretal. (10) Misdraji et al. (7) Pai et al. (6) World Health Modified Delphi
Woodruff (5) (1940) (1995) (2003) (2009) Organization (2010) Consensus (2016)
-Benign mucocele -Mucocele -Low-grade -Mucinous -Adenoma -Adenoma
-Cystadenocarcinoma -Hyperplastic polyp appendiceal adenoma -Low-grade -Serrated polyp
-Adenoma mucinous -Low-grade appendiceal -Low-grade
-Cystadenoma neoplasm mucinous mucinous appendiceal
-Carcinoma -Mucinous neoplasm, neoplasm mucinous neoplasm
-Cystadenocarcinoma adenocarcinoma low risk of -Mucinous -High-grade
-Mucinous tumors -Discordant recurrence adenocarcinoma appendiceal
of uncertain malignant -Low-grade mucinous neoplasm
potential mucinous -Mucinous

neoplasm, high
risk of
recurrence
-Mucinous
adenocarcinoma

adenocarcinoma
-Poorly
differentiated
(mucinous)
adenocarcinoma
with signet ring
-(Mucinous) Signet
ring cell carcinoma
-Adenocarcinoma

Gundokar, Turk J Gastroenterol 2018



Adenomas, Serrated Polyps, LAMN, HAMN,
Mucinous Adenocarcinoma, Signet Ring Cells

Lesion

Terminology

Adenoma, confined to mucosa, muscularis mucosae intact

Tumour with serrated features confined to mucosa, muscularis
mucosae intact

Mucinous neoplasm with low-grade cytologic atypia?

Mucinous neoplasm with architectural features of a LAMN and no
infilitrative invasion but with high grade cytologic atypia

Mucinous neoplasm with infiltrative invasion®

Neoplasm with signet ring cells <50 %

Neoplasm with signet ring cells >50 %

Tubular, tubulovillous or villous adenoma with low or high grade
dysplasia (as per colorectal adenoma classification)
Serrated Polyp with or without dysplasia

Low grade appendiceal mucinous neoplasm (LAMN)
High grade appendiceal mucinous neoplasm (HAMN)

Mucinous adenocarcinoma (well, moderately, or poorly
differentiated)

Poorly differentiated (mucinous) adenocarcinoma with signet ring
cells

(mucinous) signet ring cell carcinoma

Nonmucinous adenocarcinoma resembling colorectal adenocarcinoma Adenocarcinoma (well, moderately, or poorly differentiated)

3LAMNs are associated with any of the following: Loss of the muscularis mucosae. Fibrosis of the submucosa. “Pushing invasion”. Dissection of
acellular mucin in the wall. Undulating or flattened epithelial growth. Rupture of the appendix. Mucin and/or cells outside the appendix. Pushing
invasion has a broad front of cells which expands into the surrounding tissue without destructive features. "Features of Infiltrative invasion include:
Tumour budding and/or small irregular glands, typically within a desmoplastic stroma.

Carr, Am J Pathol 2016
Carr, Histopathology 2017
WHO 5t Edition 2019



O PoAoc¢ tou MaBoAoyoavatopou

s Discordance 18% (57/323), 7% (22/57) from LAMN to hyperplastic
changes...
Basingstoke, UK

Amin, J Clin Pathol 2019
s Discordance in Terminology 28%, Grading 50%, flaw chemotherapy 6+6%...
Pittsburg, USA
Choudry, Ann Surg Oncol 2019

s 43 (38) Appendiceal Consults, 19 down grades, 5 Upgrades...
7 Academical Centers, USA
Arnold, Modern Pathol 2019

Central Pathology Review from Referral Center Expert Pathologist




CT ko Oéeia ZkwAnkoeiditida: BAevvoknAn;

TABLE 2: Percentage of Patients with Each CT Finding and Significance in
Differentiating Acute Appendicitis With and Without Mucocele

Appendicitis Jod
Normal without Appendicitis
CTFinding Appendix Mucocele with Mucocele | Reader 1 | Reader2
Cystic dilatation 0(0/57) 6.9 (4/58) 66.7 (16/24) 0.0066 |<0.0001
Mural calcification 0(0/57) 0(0/57) 25(6/24) 0.0846 0.0049
Mural enhancement 8.6 (5/58) 92.6(50/54) 66.7 (16/24) 0.0020 1.0000
Appendicolith 0(0/58) 22.8(13/57) 0(0/24) 0.1529 0.0850
Intraperitoneal fluid 6.9(4/58) 34.5(20/58) 33.3(8/24) 1.0000 1.0000
Lymphadenopathy 17.2(10/58) 75.9(44/58) 54.2 (13/24) 0.1654 0.3069
Small bowel mural thickening 1.7 (1/58) 23.6(13/55) 20.8(5/24) 1.0000 1.0000
Periappendiceal fat stranding |  3.5(2/58) 86.2 (50/58) 83.3(20/24) 0.4410 1.0000
Extraluminal gas 0(0/58) 5.2(3/58) 17.4 (4/23) 0.5670 0.1781
Intraluminal gas 56.9(33/58) 26.3(15/57) 8.3(2/24) 0.2332 0.3984
Arrowhead sign 1.7(1/58) 52.6(30/57) 41.7(10/24) 1.0000 0.3246
Target sign 0(0/58) 37.5(21/56) 20.8 (5/24) 1.0000 0.0855
Abscess 0(0/58) 15.5(9/58) 16.7 (4/24) 1.0000 1.0000
Focal mass 0(0/58) 1.8(1/57) 8.3(2/24) 1.0000 0.2002
Irregular wall contour 0(0/58) 29.8(17/57) 25.0(6/24) 0.4507 0.7211

Note—Values in parentheses are raw numbers. Magnitude and variation of the denominators reflect missing
data and the fact that data were provided by each of two readers (denominator = 2 x number of subjects —
number missing).

aFisher’s exact test.

CT Diameter > 1.3 cm: Sensitivity 71.4%, Specificity 94.6% (Bennett, AJR 2009)
US Diameter > 1.5 cm: Sensitivity 83.0%, Specificity 92.0% (Lien, Am J Emerg Med 2006)




BAevvoknAn: NeomAQGHATIKNA;

Focal Distal Dilatation+
Diameter >2 cm, No Periappendiceal Fat Stranding, Mural Calcifications

TABLE 3: Morphologic Findings, by Underlying Histopathologic Diagnosis

Histopathologic Diagnosis, No. (%) of Cases
Nonneoplastic Mucocele Neoplastic Mucocele
Morphologic Finding (n=15)2 (n=34)P p
Mural calcification 1(6.7) 16 (47.1) 0.006
Internal septations 2(13.3) 5(14.7) 0.899
Periappendiceal fat stranding 10(66.7) 8(23.5) 0.004
Free intraperitoneal fluid 4(26.7) 7(20.6) 0.638
Wall irregularity 2(13.3) 8(23.5) 0.414
Pseudomyxoma peritonei 0(0.0) 1(2.9) 0.502
Soft-tissue thickening 2(13.3) 6(17.6) 0.707

8Includes simple mucocele and mucosal hyperplasia.
bIncludes mucinous cystadenoma, mucinous neoplasm of uncertain malignant potential, mucinous neoplasm of
low malignant potential, and mucinous cystadenocarcinoma.

Marotta, AJR 2018



Computed Tomography

Multidetector, Multiplanar, Coronal

Low Attenuating Cystic Round/Tubular Lesion with Enhancing Wall
Wall Calcifications, No Periappendiceal Inflammation/Abscess

Van Hooser, Abdom Radiol 2018



Mimics-CT

Lymphoid Hyperplasia

Van Hooser, Abdom Radiol 2018



Magnetic Resonance Imaging

Extraluminal Mucin, Ovarian vs Appendiceal Origin, Surveillance

Van Hooser, Abdom Radiol 2018



AatapooKOTiKN ZKWANKOELOEKTOUNA:
Kivduvoc pnénc

Table 5 Univariate and multivariate analysis for rupture of mucocele

Variable Univariate analysis
OR (95% CI) P

Age> 60 years 0.917 (0.124-6.788) 1.000
Male 3.900 (0.391-38.915) 0.322
BMI > 24 0.380 (0.038-3.788) 0.622
ASAZ>3 3.074 (0.289-32.733) 0.361
WBC> 1.0x 10*/uL 12.333 (1.211-125.632) 0.032
Diameter> 2 cm 1.381 (0.138-13.850) 1.000
Operator of professor 0.333 (0.044-2.503) 0.277
Laparoscopic surgery 0.643 (0.087-4.770) 0.647

OR odd ratio, BMI body mass index, ASA America Society of Anes-
thesiologists, WBC white blood cell count

Kim, Surgical Endoscopy 2018



Kivouvoc epdpavionc ZkwAnkoetdikng NeonAaoiog oe
acOeveic pe MeploKWANKOELOIKO AlTOOTNLA TTOU
OLVILLETWTLOTNKOAV CUVTNPNTIKA

Table 4. Neoplasms Found in the Study Population

Time to
Time to Secondary
Patient Inter- Inter-
Sex/Age, Reason for vention, Histological vention,
¥y Intervention d Intervention _Eindings d Secondary Intervention
F/56 Allocated 90 Appendectomy  (_LAMN ghd 156 Cytoreductive surgery
intervention myxoma and hyperthermic
peritonei intraperitoneal
chemotherapy
M/47 Allocated 120 Appendectomy .‘ﬂﬂlﬂ’ NA Surveillance
intervention
M/59 Allocated 134 Appendectomy Sessile serrated NA Surveillance
intervention adenoma
M/59 Recurrent 329 lleocecal Adenocarcinoma of 378 Right hemicolectomy
symptoms resection Deappendix
M/59 Recurrent 18 Appendectomy m 98 lleocecal resection
symptoms
M/61 Recurrent 330 Appendectomy Mucinous NA Surveillance
symptoms cystadenoma
M/55 Recurrent 189 Appendectomy Goblet cell carcinoid 252 Cytoreductive surgery
symptoms and hyperthermic
intraperitoneal
chemotherapy
F/58 MRI tumor 199 Appendectomy Sessile serrated NA Surveillance
suspicion adenoma
F/53 CT tumor 171 Chemotherapy Cecal 332 Right hemicolectomy
suspicion adenocarcinoma (palliative)
and sessile serrated
appendiceal
adenoma
M/61 Recommended 429 Appendectomy NA Surveillance
F/41 Recommended 142 Appendectomy NA Surveillance

KivBuvog Neorhdoparog 20% > 40 £xn Acuta RCT, Mallinen, JAMA Surg 2019




Low Grade Appendiceal Mucinous Neoplasia:
Watch and Wait?

41 pts

SURGICAL
RESECTION

ll["

Ii DOCUMENTED RELAPSE

SURGICAL
REDICALIZATION

WITH PROGRESSION
DISEASE

l‘i'ES
\ 21 pts with extracellular mucin or cells
FOLLOW-UP

2 pts

or minimal disease

l t serological marker

WAIT

PROGRESSION

CRS HIPEC

Guaglio, Ann Surg Oncol 2017



Ac€La HuwkoAektoun 6gv avéavel tnv eniwon
acOevwv pe BAeVVWOEC KOPKIVWHOL GKWANKOELOOUC
KOl TTEPLTOVAKN dtaomopa

g E
E ::
E =5
= w
o S o5
% 04+ g 04
E 3 :
= O o3k Appendicectomy
©o03r- R Right colectomy
02 0-2 - None
Appendicectomy
01 ====-= Right colectomy 01
L1 N?nel I R N B [ I O N
0 1 2 3 4 5 6 7 8 9 10 0 i 2 3 4 5 6 7 8 9 10
Time after initial diagnosis (years) Time after initial diagnosis (years)
No. at risk No. at risk
Appendicectomy 198 190 184 155132 112 88 72 64 53 40 Appendicectomy 198 190 184 155 132 112 88 72 64 53 40
Right colectomy 280 271247 214 184 160 129 112 91 75 53 Right colectomy 280 271 247 214 184 160 129 112 91 75 53
None 23 21 17 12 10 7 None 23 219 17 12 10 7
Fig. 1 Analysis of survival by surgical procedure. P < 0-001 (log Fig. 2 Adjusted analysis of survival by surgical procedure.
rank test) P = 0-258 (Cox proportional hazards model)

¢ Octikol emywplol AepdpadEvec;
*KaBapLopog Npwrtonaboug eotiag;

<*Mn BAevwwbnc Lotohoyia; Gonzales Moreno, Br Journal of Surg 2004



...In conclusion, we recommend cautious use of the term “mucocele of the
appendix”...All mucoceles should be considered and managed as pathologic
entities that may harbour a mucinous appendiceal neoplasm...spontaneous

or iatrogenic rupture must be avoided...

What is a ‘mucocele’ of the appendix and how
are these lesions best managed? Beware the
wolf in sheep’s clothing

Shinichiro Sakata and Brendan J. Moran

Peritoneal Malignancy Institute, Basingstoke and North Hampshire Hospital, Hampshire
Hospitals National Health Service Foundation Trust, Basingstoke, Hampshire, United
Kingdom

Sakata, Colorectal Dis, Sep 2019



Ae€La HpkoAektopun yia BAevvwdeg Adsvokapkivwpa
2KwAnkogwdouc: Eivar anapaitntn;

Node Positive Disease Metastatic Disease

(a) P=031 P =028

1.00 1.00
= Appendectomy/segmental colectomy = Appendectomy/segmental colectomy

Right hemicolectomy + Right hemicolectomy +

0.75 0.75
0.50 0.50
0.25 0.25

0 24 48 72 96 120 144 168 192 216 240 0 24 48 72 9 120 144 168 192 216 240
Survival (months)

Survival (months)

Turaga, Ann Surg Oncol 2013



A
Non-perforated
Negative cytology
Negative margins of
resection
Negative appendiceal
lymph nodes

A 4
Appendectomy only

4
No long-term

follow-up

Mucocele Therapeutic Algorithm

\ 4

Perforated
Negative cytology
Negative margins of
resection
Negative appendiceal
lymph nodes

: v
Appendectomy and
HIIC

Laparotomy

h 4

Perforated
Positive cytology
Negative margins of
resection
Negative appendiceal
lymph nodes

4
Follow-up if no HIIC
Birfgrmed

v ..
Appendectomy/CRS/

HIIC and EPIC

, 2 —
Perforated
Positive cytology
Positive margins of
resection
Negative appendiceal
lymph nodes

4
Long-term

follow-up

, \ 4 :
Cecectomy/CRS/HIIC |

and EPIC

4
Long-term
follow-up

4
Perforated
Positive cytology
Positive margins of
resection
Positive appendiceal
lymph nodes

v
Right colectomy/
CRS/HIIC and EPIC

v
Long-term
follow-up

Figure 1. Clinical pathway for treatment of mucocele of the appendix. CRS, cytoreductive surgery; EPIC, early postoperative intraperitoneal
chemotherapy; HIIC, heated intraoperative intraperitoneal chemotherapy.

Dhage-Evatoury and Sugarbaker, ] Am Coll Surg 2006



JUMIEPACHATOL

Awayvwon
v' Evbookoninon, Aéovikr Touoypaia, Asiktec, oxt Bloisc

Oepansia
v Pulikn SkwAnkoetbektoun (Aarnapookorikn;)
v Ektipnon mapaokevdopotoc amno efstdikeupgévo naboloyoavatduo/MDT
NapakoAoUOnon os:
v LAMN, HAMN, G1 MACA, uylj 6pla, pepovwpévn akuttaptkry BAévvn (T4a)
ZUMTANPWHOTLKA S€ELA NUIKOAEKTOMN OE:

v’ G2-3 MACA
Napamnounn os kévtpo CRS+HIPEC os:
v Evborneprrovaikn BAevvn (M1a), Evdomnepttovaikd kapkvikd kuttapa (M1b)

Emitipnon
QELKC')VLOF] + Seiktec (SlayvwoTiki Aamapookonnon;) /
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