CASE REPORT

Annals of Nuclear Medicine Vol. 4, No. 3, 101-105, 1990

Accumulation of Technetium-99m MDP in pseudomyxoma peritonei
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An ovarian mucinous cystadenocarcinoma which moderately accumulated Tc-99m MDP was
imaged during a whole body bone scan. The primary tumor and its implants in the peritoneal
cavity were both visualized and correlated with US and TCT scan findings. As a result, the
radiopharmaceutical distribution accurately delineated the primary tumor and the region of
tumor involvement within the peritoneal cavity. Therefore, a whole body bone scan offers a
potential method for assessing neoplastic size and spread.
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INTRODUCTION

PSEUDOMYXOMA peritonei is a rare complication of
mucocele or adenocarcinoma of the appendix and
cystadenoma or cystadenocarcinoma of the ovary.
It occurs when these mucin-producing lesions rupture
into the peritoneum, releasing their mucinous con-
tents into the abdominal cavity.

Conventional radiological findings of pseudo-
myxoma peritonei are elusive and nonspecific, and
preoperative diagnosis is extremely difficult.! The
advent of transmission computed tomography (TCT)
and ultrasonography (US) of the body has now made
it possible to suggest the correct preoperative
diagnosis.2:3

In this paper, we report that Tc-99m methylene
diphosphonate (MDP) accumulated moderately in
the primary tumor site and focally in the abdominal
cavity in a case in whom, in the preoperative diagno-
sis, the site of origin and pseudomyxoma peritonei
was confirmed by means of TCT and US.
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CASE REPORT

An 82-year-old woman had a history of gradual
weight loss, decreased appetite, and a bloating
abdomen. Physical examination revealed a large
mass in the left upper quadrant and in the middle
lower regions respectively, of the abdomen, muscle
wasting, clinical signs of ascites and edema of the
lower extremities. An upper GI series and a barium
enema were normal except for displacement of the
stomach to the right side and of the transverse colon
to the lower side consistent with the intraperitoneal
masses. Abdominal US revealed a gallstone, septa-
tions throughout the huge spleen and a collection of
a large amount of viscous ascitic fluid (not shown).
Paracentesis produced 3,000 m/ of mucinous fluid
with no malignant cells seen on cytological examina-
tion. In the search for the primary lesion, TCT of
the abdomen and pelvis was performed. TCT of the
abdomen revealed mucinous ascites associated with
scalloping of the right lateral border of the liver
without intrinsic hepatic involvement, and the greatly
enlarged spleen occupied by multilocular cystic
masses with calcifications (Fig. 1). TCT of the pelvis
revealed that the right ovarian cyst was characterized
by an attenuation value similar to that of water but
slightly less than soft-tissue and had a calcified wall
(Fig. 2). However, there were no calcifications or
active bone formations anywhere within the peri-
toneal cavity except for splenic calcifications. A
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Fig. 1 TCT of mid-abdomen shows mucinous material
in peritoneal cavity, scalloping of the right lateral border
of the liver without intrinsic hepatic involvement and
greatly enlarged spleen occupied by multilocular cystic
masses with calcifications.
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Fig. 2 TCT of pelvis shows right ovarian cyst with
partially calcified wall.

liver-spleen scan obtained following intravenous
administration of 5 mCi (185 MBq) Tc-99m-phytate
showed a slightly enlarged liver with the suggestion of
an extrinsic photon-attenuating process overlying
the left lobe of the liver but without intrinsic hepatic
involvement. The delineation of the enlarged spleen
was poor and only its margin was delineated in the
left lateral view (not shown). A bone scan performed
3 hours after an intravenous injection of 20 mCi
(740 MBq) Tc-99m-MDP demonstrated no abnormal
skeletal uptake except for an accumulation of radio-
activity due to hydronephrosis of the right kidney
(Fig. 3a, b). However, a moderate accumulation of
Tc-99m MDP was demonstrated in the primary
tumor site and focused in the region corresponding
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Fig. 3 Tc-99m-MDP bone scan. a:

Anterior view
demonstrates focally increased activity in the middle
lower abdomen (arrows) and moderately active focus in
the primary tumor site (large black arrow). b: Posterior
view demonstrates no abnormal skeletal uptake except
for accumulation of radioactivity due to hydronephrosis
of the right kidney.

to a palpable mass in the middle lower abdomen
(Fig. 4a, b). An exploratory laparotomy revealed
a mucinous cystadenocarcinoma of the right ovary
as well as a large volume of free mucinous material.
In addition, several semi-solid gelatinous masses
coated the entire surface of the peritoneum, includ-
ing the bowel loops and omentum. The focally in-
creased activity visualized in the middle lower ab-
domen (Fig. 4a) was confirmed to be due to bowel
loops.

DISCUSSION

The terms pseudomyxoma peritonei, first coined by
Werth* in 1884, refers to the accumulation of large
amounts of mucinous material within the peritoneal
cavity. It is characterized by multiple, usually mas-
sive implants containing abundant gelatinous or
myxomatous material, either benign or malignant,
which are distributed over the peritoneal surfaces of
the abdominal wall and intra-abdominal viscera in
the form of multiple cysts, or of rarely homogeneous
sheets. The most common primary sites are the ovary
and appendix, although other sites such as the colon,

Annals of Nuclear Medicine



Fig. 4 Spot-image of the lower abdomen and pelvis.
a: Anterior view demonstrates accumulation of MDP
moderately in the right ovarian region (open arrow) and
focally in the region corresponding to a palpable ab-
dominal mass in the middle lower abdomen (small
arrows). b: Posterior view demonstrates accumulation
of the radioactivity due to hydronephrosis of the right
kidney (arrow)

stomach, uterus and pancreas have been reported.
Often the site of origin is not clear due to extensive
organ involvement.

The conventional radiographic findings of pseudo-
myxoma peritonei are non-specific. Pugh5 reported
a case of pseudomyxoma peritonei characterized
radiographically by soft-tissue masses and calci-
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fications scattered about the abdomen. In case where
the distinctive calcific deposits are absent, plain
abdominal films, excretory urograms, or barium
study of the gastrointestinal tract may show evidence
of soft-tissue masses but are generally nondiagnostic.

Recently, sonographic and computed tomographic
findings of pseudomyxoma peritonei have been de-
scribed.1-23 The characteristic sonographic and
computed tomographic findings, according to Seshul
and Coulam, are peritoneal scalloping of the liver
margin due to pressure from adjacent peritoneal
implants and the presence of septations within the
mucinous ascitic fluid. Both of these findings were
present on the sonography and the TCT scan of our
patient and our patient’s condition strongly suggests
pseudomyxoma peritonei.

The interesting bone radionuclide scan finding in
this case, that is, the increased localized activity in
the middle lower abdomen and the right side of the
pelvis, was diagnostically significant and supported
the clinical impressions in US and TCT.

Soft-tissue uptake of bone-seeking radiopharma-
ceuticals has been well recognized in the literature.
Although the exact mechanism of the uptake is still
not clear, numerous factors have been suggested as
potential causes affecting accumulation in nonos-
seous sites. Most reports agree that hypercalcemia®
and metastatic calcificationt? are almost always
present in sites accumulating Tc-99m-phosphate
compounds. It is generally believed that these com-
pounds are localized by chemisorption to the
hydroxyapatite crystals of calcifying structures.l0
The process, however, fails to elucidate the mecha-
nism of extraosseous uptake of these radio-pharma-
ceuticals, when neither calcifications nor active bone
formations are demonstrable.

An accumulation of Tc-99m-diphosphonate in
malignant pleural effusion was initially reported by
Siegel et al,!! but these authors did not describe its
mechanism. Aprile et al'2 suggested that the localiza-
tion of Tc-99m-pyrophosphate could be related to
the presence of calcium and acid phosphatase and
they supported the so-called enzymatic receptor
theory proposed by Schmitt et al'® and Zimmer
et al.1* Silberstein et al'> reported that there was a
correlation between tissue accumulation of Tc-99m-
diphosphonate and the calcium content in tissues,
but at present there is no universal agreement on the
association between the amount of calcium present
in the soft-tissue and the degree of uptake of Tc-99m-
phosphate compounds. In our study,!¢ the radio-
pharmaceutical accumulated in pleural effusion was
proved to be Tc-99m-MDP itself by radiochromato-
graphy, and the contents of the effusion were proved
to be similar to those of peripheral blood by chemical
analysis. Thus we concluded that it would seem more
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reasonable to assume as an explanation for the ac-
cumulation mechanism of Tc-99m-MDP in serous
effusions that the radiopharmaceutical exudes directly
from peripheral vessels to the serous cavity along
with the increased blood flow, the increased vascular-
ity and vascular permeability.

Meanwhile, Teplick et al,}? Gatesl8 and Vornel?
described cases of uptake of bone-seeking radio-
pharmaceuticals in sites of peritoneal metastases
from ovarian carcinoma. According to Vorne and
Saukko, two ovarian carcinomas were seen as
moderately active foci in the primary tumor site;
metastases of ovarian carcinomas of two patients
accumulated MDP focally in the abdominal cavity;
and in three patients with metastases of carcinoma
of the ovary, a diffuse widespread abdominal cavity
was seen due to the accumulation of the radio-
pharmaceutical in the peritoneum and/or ascitic
fluid. With regards to mucinous adenocarcinoma,
Kirby et al2® reported one case of mucinous adeno-
carcinoma of the rectum with metastases to the liver.
On the other hand, Gorden et al2! reported seven
cases of malignant ascites which showed a diffuse
accumulation of Tc-99m-MDP over the abdomen,
but there were no cases with pseudomyxoma
peritonei.

The only report on the uptake of Tc-99m-MDP
in pseudomyxoma peritonei is that of Tu’meh et al?2,
to our knowledge. Therefore, this case presents an
additional example of non-osseous accumulation
of Tc-99m phosphate compounds in the metastatic
lesions from ovarian mucinous cystadenocarcinoma.
However, the exact mechanism of non-osseous ac-
cumulation of bone scanning agents is still unclear;
although there have been several proposed mecha-
nisms, including increased blood flow and vascularity,
altered capillary permeability, and binding of pho-
sphate to the bone matrix and focal areas of calci-
fication.23:24 As none of the tumor deposits in our
case contained detectable calcifications, increased
blood flow and vascular permeability seem more
reasonable explanations for the accumulation of
Tc-99m-MDP within pseudomyxoma peritonei.

Our results suggest that Tc-99m-MDP whole body
bone scan is a potential means of assessing the pri-
mary tumor and its implants in the peritoneal cavity.
However, one must also remember that it is not easy
to see the pathological accumulation in ovaries be-
cause the uptake in the pelvic bones and sacroiliac
joints has a considerable disturbing effect.
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