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Pscudomyxoma Peritonei or
mucous ascites is a condition charac-
terized by an accumulation of gezla-
tirous material in the free peritoneal
cavity. It is not a single entity of
consistent origin and prognosis, but
is the result of intraperitoneal extra-

vasation of mucoid material from any

This disorder was first
described in 1884 by Werth in a pa-

tient following rupture of pseudomu-

(),

then approximately 500 cases of peri-

origin.(‘O)

cinous cysts of the ovary Since

toneal pseudomyxoma have been
reported. More than four—fifth of

these, the condition was thought to

be of ()

kel reported a case of pseudomyxoma

ovarian origin. Fraen

peritonei after rupture of mucocele of

theappendix in 1901.(20) A ppendiceal

mucocele 1s an uncommon disorder

and its association with pseudomyxoma

peritonel is even more of a rarity(”"s)'

It has been estimated by \Vcaver(”)
that only O.11 per cent of mucocele of
the appendix are followed by pseudo-
myxcma peritonel.

To the best of our knowledge,
pseudomyxoma peritonei have never
been reported in Thailand. Only one
of the

publis-

case of wunruptured mucocele

appendix has thus far been

hed (]3).

mucocele were recorded in the surgi-

Another two cases of simple
cal pathology file of Chulalongkorn
Hospital. Because of the rarity of this
discase, we are presenting 2 patients
with pscudomyxoma peritonei of ap-

pendiceal origin.
Case Reports

Case 1: (H.N. 72377/12)

A sixty—one year old Thai farmer

was admitted to the hkospital because
p
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of swelling  of the alidomen of two

years duration.  Atthas time he notled

a gradual and painless Iacreass in

abdominal girih. He denied fever,
loss of appelite. nausez, vomiting and
change in bowel habit

A year later he was treated at

a provincial hespital without any

provement. /iaS!lOblS was cirr 110513

The patient had been an

.“i\bdtj-

attempted

of the liver.
alcobolic for abeout 33 years.
minal paracenthesis  was
twice wiihout succzss. During the last

. - I M .
montlis  beflore admission ihe

three
abdominal cnlurgement incrcased and
ke noticed some waig

Physical examination revealed

a chronically 1ll wman with marked
{ (

percussion
Tl”" a M 1 )
rere was no lymphadenopathy or
ool SO R o M
reral edema, S1ymoidascopy
was normal.
C Tote Bload - Tt
ompicte pioosd coual anu urinaly-
sis were within normal limits,  Siool

- v 1
was negative for occult Lisod, Serum

Lifirubin, thywol turbiiiy

~

phosphatuse, ard SCOT were normall

s 5.4 2vi. and glebu-
lin, 1.9 g, per 100 m!; BSY showed 8

. Abda-

per cent retention at 43 minutes
c al:ncrmal calei-

.y
minal iilm showed n
ficaticn.  Chest x—ray, upper G.1. and

smail bowel series revealed no abnor-

Medical Journal

mality. Barinm enema showed defor-
med cecum with pressure [rom inside
hy a round sofi tissue mass (Fig. 2).
Abdominal tap after admission produ-
ced five ml of jelly like fluid which
was ster’le and negative for malignant
cell,

Patient was explored with pre-
operative diagnosis of pseudomyxoma
peritope! resulting from ruptured
mucccele of the vermiform appendix.
abdominal

At operation the enlire

cavity and its contents were covered

wiihi gelatinous material,  The greater
omentum was markedly thickened and

filled with
was found imbedded in large gela-

nodules. The appendix

tinous mass attached to the cecum.
Appendectomy and omentectomy

were performed with removal of

about five litres of the mucinous

material. The patient made an un-
eventful rccovery.
Gross bxamination: The speci-
men consisied of a vermiloerm appen-
dix which measured 6.0 cm. in lenght.

The diameter of the

proximal por-
tion is 0.4 cm. and the distal portion,
1.5 c¢m. The serasa and periappendi-
ceal fat were studded with multiple
contalalng mucinous material,

ysts varied in size, measuring

—~
=
%
»
)
o)

from 0.5 to 1.5 em. in diameter. On
dizsection, the appendix showed dila-
ed lumen. The wall was thickened,
measuring 0.4 c¢m. in average thick.
ness. 1he mucosal surface was not
smooth but grossly was free from
the mass. (Fiz. 3)

Nicrescopic Examination : A sec-
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Fig. 1. The distended abdomen with prominent veins
(case 1)

Fig. 2. Barium enema showing, wide separation of cecum
from distal ileal loops due to appendiceal mass. (case 1)
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Fig 3. The Vermiform appendix with periappendiceal mucinous cyst. (Note:Stump is ligated
by suture material). (case 1)
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tion from the proximal portion of the
appendix showed normal pattern of
the mucosa and submucosa. The
muccsa of the distal half showed pa-
The cell lining

the papillary projections were tall

pillary projections.

columnar with hyperchromatic nuclei
Abnormal

occasionally

and prominent nucleoli.

mitotic figures were

present. The submucosa or muscular

invasion was not present. Sections

of periappendiceal fat and omentum
revealed mucin producing glandular
epithelium in the hyalinized connec-

(Fig. 4.5).

Case 2 : (H.N. 98240/12)
A 34 year old Chinese woman

tive and fatty tissue.

was adimitted to the hospital because
of increased swelling of the abdomen
of 8 months duration.

The patient had experienced vague
pain in the abdomen during the past
5 years. She was not an alcoholic
and history of hematemesis, melena
habit was

and alterations in bowel

denied.

for pulmonary tuberculosis.

Lately she had been treated
She had
7 children, her youngest child was 3
years old. Her menstruation had
been normal up to the time of admis-
sion.

Physical examination showed an
apparently healthy woman despite

the presence of marked abdominal
An umbiliical hernia was
evident (Fig. 6). The liver and spleen
Fluid thrill

and shifting dullness were detected.

swelling.
could not be palpated.

No intraabdominal mass was found.

Pelvic examinaticn was also negative.

Complete blood count, urine analysis,
stool examination, and liver function
tests were within normal limits.
Chest X —ray revealed only minimal
scar in both apices without pulmonary
infiltration. Barium enema showed
the small bowel being pushed up by
a mass in the right lower quadrant
of abdomen (Fig. 7). On abdcminal
paracenthesis, a small amount of fluid
with gelatinous contents was obtained.
Diagnosis of pseudomyxoma peritonei
was made; celiotomy was performed.
Four litres of fluid with mucinous
material was evacuated. The appen-
dix had been changed into a muco-

cele which had

masses of various sizes were found

ruptured. Cystic
deposited on the omentum, peritoneum,
wall of the intestine and right ovary.
Appendectomy, omentectomy and right
salphingo—oophorectomy were perfor-

med. Ten

mustard was Injected Intraperitoneal-

milligrams of nlirogen
ly. The patient made an uneventful
recovery and discharged.

Gross Examination : The speci-
men consisted of a vermiform appen-
dilx measuring 4.0 cm. in lenght. The
praoximal portion was |.0 cm. in dia-
meter. The distal portion revealed
a diverticulum - like structure, loca-
ted at 0.5 c¢m. from the tip of the ap-
pendix, measuring 2.0 cm. in diameter.
This punch — out saccular lesion sho-
wed a small perferaticn, 0.5 cm. in
diameter. The sercsa of the appen-
dix and periappendiceal tissue were
diffusely infiltrated by cysts containing

mucous substance. These cysts va-
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Fig. 4. The Appendix showing normal mucosa adjacent to area of papillary projection.
H& E x 50

Fig. 5. Mucosa of the appendix showing loss of polarity of cell, with enlarged hyperchroma-
tic nuclei. H & E x 400
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Fig. 6. The abdominal swelling with umbilical hernia
(case 2)

Fig. 7. Barium enema revealed small bowel being pres-
sed upon by lower abdominal mass. (case 2)
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ried in size from .0 c¢cm. to 6.0 cm.

in diameter. The mucosa of the ap-
pendix was grossly unremarkable.
(Fig. 8).

Other specimens included a fallo-
pian tube, an ovary and omentum,
all ¢f which were studded, on the
surface with cysts containing mucous
substance similar to the periappen-
diceal tissue

Microscopic Examination:  Sec-
ticns of appendix shcwed a normal
muccsa with an area of abrupt chan-
ges. lhe abnormal areas showed
papillation of mucosal epithelial cells
with lost of nuclear polarity and
many abnormal mitotic figures, There
was no area of tumor cell in the sub-

layer. The

serosa and the peri-— appendiceal fat

mucosa oOr muscular

were studded with glandular epithelium
with mucin production. There were
many areas showing collection of
mucincus substance but there were no
tumor cells surrounding it. The outer
surface of the ovary and the fallopian
tube also showed similar- picture.
There were no tumor cells within

(Fig. 9, 10).

the ovarian tissue.

Discussion
Pathogenesis
The general conception is that
mucocele, a benign cystic dilatation of
the appendix, is the result of stricture
of the lumen which usually is caused

(20). The

normal muccus cells continue to sec-

by an inflammatory process

rete mucous Into this closed lumen

and the wall of the appendix is gradual-

Medical dJournal

ly distended by

gelatinous material.

the accumulation of
This cyst may
become very large and may rupture
with pcuring some of its content into
the abdominal cavity producing the
so-called “Pseudomyxoma peritonei.

Pseudomyxoma peritonei may arise
rarlly from causes other than appen-
diceal mucocele and mucinous cyst
of the ovary. These include ompha-
lomesenteric cyst, carcinoma of the
common bile duct, mucinous adenocar-

cinoma of the bowel, ovarian fibroma,

(8.10).

carcinoma and teratoma It is
clear that pseudomyxoma peritonei is
the result of either a benign or malig-
nant process. Virchow believed that
mucin which had escaped into the peri-
toneal cavity from the original lesion
acted as an irritant and the peritoneum
responded by secreting large amount
of gelatinous material which he called
(20)

pseudomucin. Concerning the

malignant process, Olshausen(l7)

believed that the epithelial cells from

the lining of the ruptured cyst were
able to transplant to the peritoneum,

and that they then grew and continued

to secrete the gelatinous material.

The report by Waugh and Findley(l())
that some mucoceles undergo ‘‘ adeno-
carcinomatous degeneration” suppor-
ted the malignant implantation nature

in some cases of this condition. Wood-

ruff and McDonald(ZO) found 6.6 per-
cent of 146 cases of mucocele of the
appendix to be malignant. They pro-

posed that pseudomyxoma peritonei
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Fig. 8. The Vermifrom appendix showing saccular dilatation of the distal portion with area
of perforation (case 2)
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Fig. 9. Island of tumor tissue in the hyalinized connective tissue of omentum.
H&E 2x 100

Fig. 10. Mucinous substance in the omental tissue. H & E x 400
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of appendiceal origin cccurs only in
those paticnts in whom the formation
of mucoceles are associated with grade
I adenocarcinoma, the so calied “ma-
This contention has

1: " 1 3
ignant mucoceie .

gl
been denied by many aut‘:uors(B"‘>.

Sluiter (6) stated that there are many

reports of mucoceles which gave rise
to pseudomyxoma peritonei in which
no mazlignant cells could be demon-

Bernhardt and Young(])

propesed that pseudomyxoma peri-

strated.

tonei from rupture of mucocele of the
appendix is a term to cover a spec
trum of diserders. At onc end of
the spectrum is the passive transfer
of cell free mucous into the peritoneal
cavity from rupture of a benign mu-
coccle. At the other end is rupture
of appendix having the appearance
of a mucocele but whose epitheliu

shows malignant potentialities by the
ability to implant and produce mucous
in association with the passive trans-
fer. of mucous trom the discascd ap-

pendix.

Because of the well diffcrentiated,
papillary, and mucous producing
character of the appendiceal lesions,
our iwo cases should he classified,
as grade ! adeuccarcinoma of the

1: 1 . L.
appendix or the sc called “cystic or
malignant mucoc cele” type of adeno-

. . e
carcinoma, according to Ulhlein and
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k T {.4 T
McDonald\! ) However, by the
classification of Sieracki and Tes-
12 . P .
1111;(7”“), they shcoul fall In the

group C.‘-{ noninvasive adencc:\z‘cinoma

el

of the appendin. The hypothesis

propesed by Weodrutl and McDo-

n.n(}( ) was ibat the grade | adeno-

carcinoma

in the sppendiceal cyst is

the result of malignant chiange which
takes place ssmeowhere in the patho-
L 1 .1 . '

genic cycie of the simple mucccele,
and that this, i turn, is the result
of an obsiructive process in the lumen
¢l the appendix. This type of tumour
dces not spread tonreugh lymphatic

channcls or blood vesscls.  Only

periteneal Implantation by sceding
of malignant cells has been found

. ) .
and mesenteric nodes ave rarely in-

volved. Diist has not
been conclucively demonsiraied
Bernhardt and Younyg reported two

cascs with prosumed distant mcias-
tasis. In coe case mucincus aterial
was fovnd between muszie bunda
les, in the pevineural lymphatics and
around ncrves, but no epithelial

cells were found in the mucous. In
another case one aziliary lymph
ncde was replaced by mucous  filled
cystic spaces with ianccent Jooking
coiwnnar  cpithclium, It weould be
meoye a!‘ip:'r-;wr'{“(: to call this pa;’ii-

lary, senipvarive, muceous producing,



(B3

potentially rmalignant lesion “papil-

?

bl
lary adenomatous tumour of the

appendix.

Diagnosis: Simple mucocele gives very

little evidence to warrant a clinical
diagncsis. An occasional patient may
complain of pain in the right lower
quadrant of abdomen resembling ap-
pendicitis. A few large cysts may be
palpable through the abdominal wall.
The diagnosis was usually not made

Diagnosis however

(7,15)

preoperatively.
may be made by radiography.
In the plain film of the abdomen,
superficial calcium deposits within the
may be

right lower quadrant mass

secn. And from barium enema, the,
appendix usually fails to fill and
around sharply outlined soft tissue
mass is scen In the cecal region.
Diffcrential diagnosis includes appen-
diceal abscess, carcinoid tumour, caecal
ovarian

carcinoma, cysls, retroperi-

toneal tumour and occasicnally urinary
calcull (7’])).

The diagnosis of pseudomyxoma
has been made preoperatively in few

Mekhedko

the indefinite

cases. stressed clinically

contour cof the abdo-
minal mass, the unpainful slowly deve-

leping enlargement of the abdomen,

¢

the absence of cachexia, the small

fluctuaticn and Jack of change in

percussien note on change of position
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of the patient, the engorged abdominal
veins, the history of recurrcnt attacks
of abdominal pain, and the terminal
symptoms of intestinal obstruction and
perforation. (' ])

Gelatinous  material in the peri-
toneal fluid “Jelly belly” is pathogno-
monic  of psecudomyxeomia  peritonsi.
When it is discovered, the source of
should e

the mucincus material

determined. Usually celiotemy is in-
dicated to determine the delinite cause.

In males, pseudomyxoma peritonel
usually is due to ruptured mucocele

of the appendix. In females, cysta-

denoma of the ovary is the leading

cause (8). However. the appendix still

may be the siie of origin  of pseu-
domyxoma even in the presence of an
cystadencma or

ovarian cysadeno-

carcinems. A normal appeandix  has
never been reported or documented in
a case of preudomyxoma peritonel in
Lich the patien . 1
whicn the patieat was a woman, anc
. " 1 .
in at least 25 per cent of the reported
pscudomyxoma peritonel In
woman, & dual orizin has been

found (H>.

Prognosis and freatment: Malignant

mucceele is not always fatal. There

is a chance that the patient may be
completely curcd by aguressive surgi-
cal approuach, even In the prescnce

(4).

cf extension or recurrcice
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Treatment of unrup‘;ured mucocele
is simple appendectomy, With ruptu-
rcd  mucecele  and pseudomyxoma
peritenel, removal c¢f the appendix
and as much cfthe cysiic maszes and
1
i

muccus a8 possible zhould be attemp-

ted. Peritoneal pseudomyxoma may

disappear following removal of the
ruptured mucocele Reaccumulation of
intraperitoneal fluid may be trouble-

(9),
(1

some. Radiotherapy radicaciive

gold (])., hyalurcnidase ‘'/, and activa-

ted trypsin ) have becn tried without
Multiple

procedures, combined with the use of

much success. excisional

alkylating agents intraperitoneally,
appeared to be bencficial. One patient
with mid-differentiation adenocarci-
ncma of the appendix and pscudomy-

xoma peritonei treated with Thic—Tepa

as reported by Long et al (9), was

alive and well 4 years after initial

ireatment. Three patients with ruptu-
red mucacele of the appendix and

. v .
peritencal pscudomyxoma described by

Byren ct &l (2>, also were well 19 to
52 months after treatment which con-
sisted of azgressive surgery and irri-
gation ef the peritoncal cavity with
10 gm. of mechlorethamine (nitrogen

mustard),

Sumamary

Two cuscs of pseudomyxoma  peri-
tonct resuliing from ruptured appendi-
ceal tumonr were described. Preope-
rative diagnosis of the condition was
made from the gelatinous character

of thic aspirated peritonecal fluid. ln
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one case the radiclogical evidence of

soft tissuc mass in the cecal region

suggested that the appendiceal lesion

was the cause of pseudomyxoma

peritonei. The nature of thc appen-

diceal tumour was discusscd.
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