
cachexia. Laboratorytests revealed mildly reduced hemoglobin
andhematocritof 12.0and37.2, respectively.A CTscanof the
abdomen demonstrated multiple nonenhancing nodular masses
throughout the mesentery and anterior abdominalwall without
organ involvement (Fig. 1). Skeletal scintigraphywas performed
with a dual-headgamma camera 3 hr postinjection of 740 MBq

@Tc-hydroxymethyldiphosphonate(HDP).The study demon
strated diffuse abdominal uptake of radiotracerwith otherwise
physiologic distribution (Fig. 2).

The patientunderwentlaparotomyin an attemptto surgi
cally debulkthe abdomen.A largeranteriorwall tumorwas
excised (Fig. 3), while the massivemesentericdesmoidtumor
burdenwas foundto be unresectable.The patient'spostoper
ative course was unremarkable. He was discharged and
started on tamoxifen.

A 37-yr-oldmanpresentedwithincreasingabdominalgirthand
multiplepalpable intra-abdominaimasses 3 yr after colectomy
for polyposis coli. Whole-body skeletal scintigraphy performed
priorto laparotomydemonstrated diffuseabdominal uptake of

@rc-HDPconsistentv@thmesentencfibromatosisconfirmed
at surgery. When diffuseabdominaluptake of skeletal imaging
agents occurs in patients w@i prior colectomy for polyposis coli,
mesentenc fibromatosis as a manifestationof Gardner's syn
drome should be suspected. Thiscase illustratesanother cause
of diffuseabdominaluptake of skeletal imagingagents.

Key Words: skeletal scintigraphy;technetium-99m-HDP;Gard
ner'ssyndrome;mesentencfibromatosis;polyposissyndromes
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ardner's syndrome is characterized by premalignant
gastrointestinal adenomatous polyposis associated with
various skeletal/dental and soft-tissue abnormalities such
as mesenteric fibromatosis (intra-abdominal desmoids)
(1â€”4).Since colonic polyposis uniformly leads to colorec
tal adenocarcinoma, colectomy is performed prophylacti
cally. Unfortunately, mesenteric fibromatosis occurs fre
quently after colectomy, causes significantmorbidity due
to aggressive local invasiveness and is difficultto eradicate.
We present a case of Gardner'ssyndrome inwhich skeletal
scintigraphy demonstrates diffuse abdominal uptake of

@Tc-HDPfollowing colectomy for polyposis coli.

CASE REPORT

A 37-yr-oldmanpresentedwith a 1-yrhistoryof increasing
abdominalgirthand multiplenodularintra-abdominalmasses. He
presented with anemia and occult gastrointestinal bleeding at
age 22 which led to subtotal colectomy for polyposis coli at
age 34. He denied abdominalpain, early satiety, nausea, vomit
ing, skeletal pain or constitutional symptoms and continued to
haveregularbowelmovements.Therewas no familyhistoryof
the condition.

Physical exam was remarkable only for marked abdominal
distensionwithmultiplenodularintra-abdominalmassesandmild
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Atlanta, Geoigia

DISCUSSION

A syndrome characterizedby a triadof intestinalpolyp
osis, various soft-tissue tumors and multiple osteomas was
first described in 1912(1). Approximately 40 yr later, Gard
ner et al. established a genetic basis for the syndrome and
described additional manifestations, including dental
anomalies, desmoid tumors and various skeletal lesions.
This syndrome became known as Gardner's syndrome
(2â€”5).

Gardner'ssyndrome belongs to the dyshistogenetic syn
dromes characterized by hamartoma, hyperplasia and a
propensityfor neoplasia. All threegermlayers are involved
(6). Two entities, familial adematouscoli and Gardner's
syndrome, are in this category. Although they were ini
tially thought to be independent clinical syndromes, cur
rent evidence suggests that both are caused by different
mutations of the same gene located on the long armof the
fifth chromosome. There is much overlap and less distinc
tion between familialadenomatosiscoli and Gardner'ssyn
drome (4â€”7).

Gardner's syndrome occurs in approximately one in
14,000 individuals. Approximately two-thirds of cases are
familial, and the remainder occur as sporadic mutations.
Transmission of the syndrome is as an autosomal domi
nant with nearly complete penetration but markedly
variable expression. Described manifestations include:
(a) multiple adenomatous polyps of the colon, (b) mesen
teric fibromatosis, (c) multiple skeletal and dental abnor
malities, (d) cutaneous and ocular lesions and (e) increased



FiGURE1. Contrast-enhancedabdominalCT demonstrates
mumplenodularmasses throughoutthe abdomen.(A)Upperabdo
men. (B) Mid-abdomen.(C) Lowerabdomen.

incidence of gastrointestinal and extra-gastrointestinal neo
plasms.

The adenomatous polyps represent the major hallmark
of the disease, as well as the most signfficantabnormality.
They occur classically in the colon but may occur any
where fromthe stomach to the terminalileum as well. They
typically manifest themselves in the first or second decade
of life and approximately 100%result in malignancy ap
proximately 10â€”15yr after onset, thus making early colec
tomy the primarytreatment. Mesenteric fibrosis typically
occurs 1â€”2yr after polyps surgery, but it may occur spon
taneously. The fibromatosis may be asymptomatic, but
also may cause pain or intestinal obstruction. Rapidity of
growth is variable. These masses are important because
they may involve rectal structures. Surgical resection must
be complete since the lesion is extremely aggressive. Re
currence is common.

The bony lesions consist primarily of osteomas which
typically occur in the craniofacial region. In the long
bones, the manifestation is more commonly cortical
hyperostosis rather than osteomas. These lesions are
important in that their discovery may predate the gas
trointestinal lesions. Dental lesions consist of supernu
mary and unerupted teeth, dentigerous cysts, hyperce

mentomas and multiple caries. Sebaceous cysts about
the face and neck are also common and predate the
polyposis. Pigmented lesions of the ocular fundus also
occur.

Interestingly, there is an increased incidence of non
gastrointestinal malignancies. Thyroid and basal cell carci
nomas, as well as a variety of sarcomas, have also been
reported. Fibrosarcomas have been reported but may in
fact representmisinterpretationof aggressive fibromatosis.
Central nervous system tumors, glioblastomas and medul
loblastomas have been reported as well (Turcot's syn
drome).

Both skeletal and 67Gascintigraphy have been used in
the evaluation of Gardner's syndrome (12). Both may
localize and identify desmoid tumors and skeletal le
sions. Since, as mentioned above, extra-intestinal man
ifestations may precede the usually symptomless co
lonic polyposis, which is uniformly fatal without
colectomy, early diagnosis may be life saving. Discov
cry of multiple osteomas, cortical hyperostosis of the
long bones and desmoid tumors on routine skeletal or
whole-body 67Gascans should lead one to suspect Gard
ncr's syndrome.

Most commonly, scintigraphy may be used to localize
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FiGURE3. (A)Excisedanteriorabdominalwalldesmoid.(B)
High-power mk@roscopydemonstrates cells with spindle-shaped nu
clei and abundant collagen characteristic of desmoid tumors.
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FiGURE 2. Whole-body-boneimages performed3 hrpostinjec
lionof 740 MBq @Tc-HDPshow diffuseabdominaluptake.The
observed increased actMty Inthe end ofthe long bones Is thought to
reflect bone marrow expansion secondary to prolonged anemia

and define the extent of isolated desmoid tumors
(9,10, 11, 13, 15). Technetium(V)-99m-dimercaptosuccinic
acid has been found to be superiorto 67Gafor the detection
of desmoid tumors (14). Bone scintigraphy appears to be
the most commonly used adjunct to other modalities. At
Crawford Long Hospital in Atlanta, triple-phase skeletal
scintigraphy is used since an early vascular blush helps
further define the marginal extent of the tumor, while de
layed images may demonstrate involvement of adjacent
bone, and therefore, absence of a surgicalplane. Fibrosar
coma, which tends to be more hypervascular, may also be
excluded. The mechanisms of localization in these tumors
have not been established.

In this patient, skeletal scintigraphy excluded extra
abdominal skeletal lesions and/or desmoids. Although be
nign, this patient will undoubtedly experience progressive
morbidityand eventual mortalityfrom mesenteric fibroma
tosis. At discharge he was started on tamoxifen which,
along with a variety of other agents, includingprogestinal
agents, radiotherapyand even indomethacin, has resulted
in objective tumor regression (12).
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FIRST IMPRESSIONS:
A GRADE I STRESS FRACTURE IN THE RIGHT FEMUR

PURPOSE
A 34-yr-old man who plays soccer was recently
referred for evaluation ofpain in the right thigh. A
three-phasebone scan showed normalanteriorflow
(Fig. IA) and blood-poolactivity(Fig. 1B) in the right
thigh. Delayedimagesofthe anteriorpelvisand femora
apparentlyshowedirregular,linearincreasedtracer
uptakeinthemedialcortexofthe rightmidfemur(Fig.
2, arrows).This uptake,however,was not seen in the
posterior view; therefore, a right lateral view was
obtainedwhichshowedthat the abnormalactivitywas
actuallyconfinedto the soft tissuesofthe rightthigh
(Fig.3, arrow)and is consistentwith myostitis
ossificans. A plain film radiograph (Fig. 4) showed a
similarpatternofcalcificationin the soft tissues.

TRACER
Technetium-99m-methylenediphosphonate,740 MBq

ROUTE OF ADMINISTRATION
Intravenous
TIME AFTER INJECTION
3 hours
INSTRUMENTATION
Vision 1024RZ, SummitNuclear
CONTRIBUTORS
MordechaiLorberboym,The Mount Sinai Medical
Center,New York, NY
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