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Purpose: Malignant Mixed Mullerian Tumor (MMMT) of the uterine corpus is one of the very uncommon and the
most lethal tumors in the uterus. The aim of this study was to evaluate the role of FDG PET in detecting distant
metastasis and residual and/or recurrent disease. Methods: Ten patients who underwent FDG PET for detecting
distant metastasis and recurrence were included. Focal FDG accumulation was regarded as abnormal. We also
reviewed serum CA 125 levels, anatomical images, and histopathological examination. Results: Three patients of 10
FDG PET showed abnormal FDG uptake. One had high serum CA 125 levels and high fractions of carcinomatous
element on histopathologic examination. FDG PET showed metastatic lesions in unexpected locations, which could
not be detected by anatomical images. Another had normal serum CA 125 levels with high sarcomatous element
and CT could only detect a few lesions. The other had high serum CA 125 levels and also had high
carcinomatous element. Seven patients who had no abnormal uptake on FDG PET had no clinical evidence of
recurrence during the follow up period (51.7%12.2 months). The mean disease free intervals of these 7 patients
were 36460 months. Two patients with abnormal findings had never become disease-free condition during the
follow up period (6.0%+4.2 months. Conclusion: FDG PET could be a useful modality for unexpected distant
metastasis and follow up tool in patients with MMMT. (Nucl Med Mol Imaging 2006:40(1):16-22)
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Introduction

Malignant Mixed Mullerian Tumor (MMMT) of the
uterine corpus are uncommon tumors representing less than

5% of all malignant uterine tumors and these tumors are
the one of the most lethal neoplasm in the uterus,™?

MMMT contains both carcinomatous and sarcomatous
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elements. The carcinomatous element is usually glandular,
whereas the sarcomatous element may resemble the normal
endometrial stroma (homologous) or it may be composed of
foreign tissue for the uterus, such as cartilage or bone
(heterologous)."*"" The carcinomatous element of MMMT
frequently expressed tumor-associated antigen, such as
carcinoembryonic antigen 125 (CA 125)° The most
frequent spreading sites of MMMT are the pelvic lymph
nodes, peritoneal cavity, lung and liver” The extent of
tumor is the most important single factor of prognosis. This
disease has already extended outside the uterus in 40-60%

4)

at the time of diagnosis.l‘ The main strategy of

management for MMMT is surgery, followed by external
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irradiation and/or chemotherapy. Unfortunately, both local
and distant relapsing rate after surgery are high.4'6) The
most common sites of recurrence are peritoneum, pelvic
cavity, and lung. For patients who had recurrence after
treatment, the 5-year survival rate was only 4%, with a
median survival was 6 months.” Therefore, early detection
for disease in patients with MMMT is important to make
decision of treatment at the time of diagnosis and during
the follow up period after treatment. Metabolic imaging
such as FDG PET can be used for detecting distant
metastasis and recurrence or residue after treatment. The
advantage of FDG PET s easily to perform whole body
imaging and could detect the unexpected distant
metastasis. Also FDG PET could not depend on on the size
of lesions and anatomical change after surgery. We
reviewed FDG PET images of ten patients with MMMT,
Serum CA 125 levels, anatomical images and histo-
pathological results were also reviewed. The aim of this
study was to evaluate the role of FDG PET, comparing
with anatomical images, and serum CA 125 levels in
detecting for distant metastasis and residual or recurrence
of disease.

Materials and methods

Patients

The medical record of eleven patients diagnosed with
MMMT of the uterus, who underwent whole body FDG
PET between 1997 and 2004 were reviewed, retros-
pectively. We reviewed 11 patients totally. 1 of 11 patients
had been excluded from this study: because of this patient
had two kind of malignancy; MMMT and colon cancer.
Among 10 patients included (mean age: 59+11 years,
range: 45-78 years), 1 patient underwent FDG PET 4
months before surgery and 9 patients after surgery for
work up (8 in 9) of recurrence or residual tumor (1 in 9).
Treatment strategy for MMMT of the uterus consisted of
followed by
chemotherapy. Serum CA 125 levels, anatomical images,
and FDG PET were used to determine distant metastasis

and residual or recurrence of the disease. The cause of

surgery, external

irradiation  and/or

death was

determined by review of medical and

correspondence records.

oz

FDG PET

FDG PET was obtained using a dedicated PET scanner
(ECAT HR plus; Siemens/CTI, Knoxville, TN). After the
patients fasted for 6 hours, 370 MBq (10 mCi) FDG was
administrated intravenously. Serum glucose levels were
obtained immediately before the FDG injection. The image
acquisition started at 50 min after FDG injection. Images
were acquired in 2-dimensional over 5-6 bed from
orbitomeatal line to the midfemoral line. Emission data
were acquired for 8 min per bed and transmission data for
3 to 5 min. To reduce urinary tract artificial activity, a
foley catheter was placed before injection of FDG. All
patients received intravenous hydration and diuretics
(intravenous furosemide, 20 mg) immediately before FDG
PET image acquisition. Two nuclear medicine physicians
interpreted FDG PET. Focal accumulation of FDG, which
could be distinguished from physiologic accumulation, was
regarded as abnormal or pathologic. The maximal
standardized uptake values (SUV) were used for quantita-
tive analysis. The SUV were obtained by placed region of
interest (ROI) around the lesion that had been suspected
metastasis or recurred sites on visual analysis, The SUV
was calculated as follows: SUV =(decay correction activity
(kBq] per milliliter of tissue volume)/(injected FDG

activity [kBq] / body mass [g]).

Histopathological Evaluation

In review of histopathological surgical specimen, we
The
percentage of fraction of carcinomatous and sarcomatous

evaluate the fractions about the two elements.

elements was determined by microscopic re-examination of
entire glass slides from tumor specimen at the first time of
diagnosis.

Results

One patient underwent FDG PET 4 months before
surgery and 9 patients within 1 to 26 months after surgery.
Clinical stage at the time of operation were stage [ in 5
patients, stage III in 4 patients and stage IV in 1 patient.
5 of 10 patients had high fractions of sarcomatous elements
and the other 5 patients had high fractions of carcino-

matous element based on histophatologic re-examination,
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Table 1. Patients Characteristics and the Results of Images, Pathology, and Tumor Marker

No (Aﬁg Stage CE(D/;)SE 36/ #\%)5 FD(é;U\E))ET Anatomical image
Rt. supraclovicular node (2.1) LLL (2.8
] 78 lia 60 : 40 47473 Flexureoggpg’?i():%B(Z%s)soﬂe(fﬁlr% lienalis peori;g?wggl srggésiﬁg
(4.3) omentum (4.6)
2 8 3070 767 Refropem%g%in: ((7].(])' Bnté"g.’o)p oracerie 1 pawacortic node 18 om
both iliac nodes (6.8 and 8.9)
3 57 [[le] 5:05 13.66 -
4 46 lc 10 : 90 13.25 -
5 63 Ic 50 : 50 12.58
6 69 lc 20 : 80 16.34 -
7 72 I 90 :10 9.65 -
8 50 Ib 80 : 20 9.09 - -
9 56 Ic 60 : 40 -
0 45 o 0:30 4931 Posferior area of bladder (8.9) possg%?é?eerfg?Irnn&sossséfm'ceor\\;gyia@

pelvic mass  (14.8)RLQ mass(6.8)

maAss

CE:SE= carcinomatous element:sarcomatous element fraction from histopatologic specimen, Ri=right, LLL=left lower lobe of the lung,

GB =gall bladder, Li=left, RLQ=right lower quadrant of abdomen

Table 2. Duration of Follow-up Period and Disease-free Interval in Subjects with and without Abnormal FDG Uptake on FDG PET

Interval from surgety to

No Age (years) FDG PET FDGPET (mo) Disease free-interval (mo)  Duration of follow up (Mo)
1 78 + ] - 3
2 56 + 5 - 9
3 57 - 7 34 4]
4 46 - 16 27 43
5 63 - 13 34 47
6 69 - 26 44 70
7 72 - 25 43 68
8 50 - 9 34 43
9 56 - R 39 50

mo = months

Treatment strategy using combination surgery and/or
external radiotherapy and chemotherapy underwent in 9 of
10 patients. One patient only underwent surgery. FDG
PET after surgery detected residual disease in 2 patients,
while 7 pafients had not showed any abnormality of FDG
PET. Table 1 represents the profile of the patents. One
patient who performed FDG PET before surgery, patient
had high levels of CA 125 and high fractions (70%) of
carcinomatous element, FDG PET of this patient showed
pathologic mass with central metabolic defect in posterior
and the upper areas of bladder (uterus and ovary) and
pathologic lesion in right lower quadrant of abdomen. MRI
and CT showed same results for pathologic lesions located

in the uterus, right ovary, posterolateral aspect of cervix
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and right lower quadrant of abdomen. Nine patients who
performed FDG PET during follow up period. Two of 9
patients (patient No, 1, No. 2) had dlinically recurred. One
of 2 patients had high sarcomatous element, while the
other one had high carcinomatous element. Serum CA 125
levels elevated only in the last patient, while FDG PET
images of all 2 patients showed pathologic lesions (Table
3). In patient No. 1, the location of abnormal uptake FDG
PET performed at 5 months after surgery, were in left
lung, abdomen (omentumn, flexure hepatic and flexure
lienalis), right supraclavicular lymph node and area of gall
bladder fosse (Fig. 1). This findings were concordance
with high serum CA 125 levels (47373 U/ml) and
abdominopelvic CT findings. Chest x-ray at the time of
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Table 3. Diagnostic Performance of Serum CA 125 Level and FOG PET Scan
in Detecting Recurrence of MMMT After Treatment

Clinically Recurrence
+ ,
1
- 1

Serum CA 125 Levels

0
7
0
FDG PET 5

diagnosis did not showed any metastatic lesions in both
lungs. Histopathologic re-examination of this patient
showed high fraction of carcinoma element. This patient
died because of recurred disease at 4 months after FDG
PET. In patient No. 2, FDG PET performed 1 month after
surgery, showed pathologic FDG uptake in refroperitoneal,
both paraacrtic, and iliac lymph nodes chains. This patient
had 7.62 U/ml in serum CA 125 levels (within normal
limit: 0-¢35 U/ml) and 70% sarcomatous element based on
histopathologic re-examination. CT finding was conc-
ordance with FDG PET for lymph nodes in both paraaortic
area, but CT could not show iliac lymph node enlargement
and detect mass in retroperitoneal area (Fig. 2). This

[eE1=13
=]

Cc

Fig 1. FDG PET and CT of patient No. 1 who had high level of
serum CA 125, FDG PET shows pathologic lesions in
supraclavicular lymph nodes (A; thin black arrow), left lower lobe
of lung (A; thick black arrow), gall bladder fosse area (B; black
arrow) and omentum (B and C; thick black arrow). CT image
shows an omental mass only (D; arrow). The other lesions cannot
show by CT.

Fig. 2. FDG PET and CT of patient No. 2
who had nomal level of serum CA 125
levet and high fraction of sarcomatous
element. FDG PET image show
pathologic  lesions in  retroperitoneal
lymph nodes (A; thin black arrow and
C). paragortic lymph node chains (B;
thin black arrow and D) and fliac lymph
node chains (A; black thick arrow and
E). CT also show paracortic lymph
nodes enlargement (F and G).
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Table 4. Mean Follow-up Period and Disease-free Interval Difference Between Subjects with and without Abnormality in FDG PET after Treatment

FDG PET (n) Mean follow up period (Mo) Mean disease free Interval (mo)
- (n=7) 517+122 36.4+6.0
+ (n=2) 6.0+4.2 -

mo = months

patient hospitalized because recurred diseases at 2 days
after FDG PET study (1 month after surgery). Seven of 9
patients performed FDG PET during follow up period:
FDG PET did not showed any suspected pathologic lesions.
Anatomical images were concordance with FDG PET. Also
those findings were concordance with serum tumor marker
levels. The range of serum CA 125 levels in these 6 patients
was within normal limit (9.09 - 16.34 U/ml). In 1 patient,
squamous cell carcinoma antigen (SCC) had been used by
tumor marker and the SCC level in serum was normal (<
2 ng/ml). No one of 7 patients had high level of tumor
marker and pathologic lesions on anatomical imaging during
follow up time. 3 of 7 patients had high fractions of
sarcomatous element, 3 of 7 patients had high fractions of
carcinomatous elements and 1 patient had even fraction of
both elements. The mean disease free-intervals for these 7
patients were 36.4+6,0 months, while those of 2 patients
who had abnormality on FDG PET were 0.0 month. The
mean follow up period of those 7 patients (51.7+12.2
months) was longer comparing to 2 patients who had
pathologic lesions on FDG PET (6,01+4.2 months) (Table 4).

Discussion

MMMT are

sarcomatous elements. The carcinomatous element is

containing both carcinomatous and
usually glandular, whereas the sarcomatous element may
resemble the normal endometrial stroma (homologous) or it
may be composed of foreign tissue for uterus, such as
cartilage or bone (heterologous). 120 Blevated levels of
tumor-associated antigen such as CA 125 have been
reported in some patients with MMMT. The carcinomatous
element frequently expressed that antigen. Histological
work for 35 MMMT tissue samples revealed positive
staining for CA 125 showed in 46% of the tumors”’ Ginath
et al have assessed the correlation between the presence of
CA 125 in endometrial cancer tissue and elevated CA 125
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serum levels, They reported that positive staining for CA
125 represented 72.7% of MMMT tissue, but only 54.4% of
MMMT patients were having elevated serum CA 125
levels.” In the endometrial carcinoma, serial CA 125 assay
is a good indicator of disease activity and a useful
biochemical tool for post-treatment surveillance® Cherchi
et al reported that high CA 125 level (335 U/ml) were
detected in 50% of relapsed cases during follow up and
only in 5.1% of disease-free cases,g) In the study of Takami
et al, patients with endometrial cancer showed decreased
serum CA 125 levels after surgery and then became the
same as for those of the normal postmenopausal women.'”
In this study, 3 patients had abnormal finding on FDG
PET. 1 patient (patient No. 10) underwent FDG PET
before surgery and this patient had high serum CA 125
level and high fraction (70%) of carcinomatous element. 2
patients performed FDG PET during follow up period. 1 of
2 patients (patient No. 1) had high serum CA 125 level
and high fraction of carcinomatous element. The other one
subject (patient No. 2) had serum CA 125 level <35 U/ml
and high fraction of sarcomatous element. According to the
discrepancy between FDG PET and serum CA 125 level, it
could be occurred because of the expression of CA 125
antigen related to the carcinomatous element. Other
possible explanation might be mechanism preventing the
access of CA 125 into the Circulation_7'8) Among 7 patients
did not show any pathologic lesions on FDG PET during
follow up period. These patients had normal serum CA 125
levels and anatomical imaging also did not show any
abnormal finding. Three of 7 patients had high fractions of
sarcoma elements, and another 3 patients had high
fractions of carcinoma elements and 1 patient had even
fraction of both elements. In consistence of serum CA 125
levels as we mentioned before, diagnostic performance of
serum CA 125 for detecting recurrence of MMMT after
treatment could be affected. In this study, serum CA 125
levels only could detect recurrence in patients who had
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high fractions of carcinomatous elements., But CA 125
levels could not detect recurrence in patient who had high
fractions of sarcomatous elements, Serum CA 125 levels
had lower sensitivity than FDG PET (50% vs. 100%).
However, both modalities had equal specificities (Table 3).
MMMT have been traditionally regarded as subtype of
sarcoma.®!’ However, initially the behavior of uterine
MMMT is dictated by carcinomatous -element. 2119
Nevertheles, tumor phenotype often alters during time. The
metastasis mechanism of sarcoma is known to through
hematogenous spread and that of carcinoma is lymphatic

21315
spread. )

Because of that, the most frequently
spreading areas of MMMT are not only in pelvis, abdomen
and retroperitoneal lymph nodes (lymphatic spread), but
also in lung and liver (hematogenous spread).4'm’16) In our
study, 1 patient (patient No. 2) who had high fraction of
sarcomatous element base on histopathologic re-examination,
had abnormal findings in retroperitoneal, paraaortic and
iliac lymphatic chains on FDG PET. The other patient
(patient No. 1) was in opposite condition, she had high
fraction of carcinomatous element and FDG PET showed
pathologic FDG uptake in right supraclavicular lymph node,
flexura hepatica, flexure lienalis, omentum, left lung and
gall bladder fosse area. These findings implied that two
routes of metastasis are interlinked and inseparable.15> In
the patient No. 2, CT only could show enlargement of 1
FDG PET, as already well

recognized, has been widely used for detection of early

paraaortic lymph nodes.

recurrence that cannot be diagnosed with conventional
radiology imaging studies. Also FDG PET is known to be
more accurafe than CT or MRI in defecling distant
metastasis or recurrent lymph nodes in several human
cancers.” Saga et al. had reported that detecting ability
for recurrence of endometrial carcinoma, FDG PET had
93.3% accuracy, 100% sensitivity and 88.2% specificity.
These value are better than CT and/or MRI which had
85.0% accuracy, 84.6% sensitivity and 85.7% speciﬁcity.lg)
The higher capability of FDG PET over CT and/or MRI
could be caused by the reason that FDG PET did not
depend on size of lesion and could differentiate between
malignant from benign beyond size, Malignant lesions even
less than 1 cm in diameter that manifest high FDG uptake,
can be differentiated from benign by using FDG PET ¥

ot

The other advantage of FDG PET is that it can show
whole body image at once and detect unexpected distant
metastasis or recurrence especially in the unusual location.
In Saga et al study, FDG PET can detect peritoneal
dissemination, bone, lung and lymph nodes metastasis that
cannot detect by CT or MRL"™ In our study, FDG PET
showed abnormal uptake in supraclavicular lymph nodes,
lung and gall bladder fosse area (patients No. 1). To evaluate
prognostic factors or survival rates was not the purpose of our
study. Because of that, we did not want to find out both of
the survival rate and the median disease-free interval. Buf,
based on medical record reviewed, we obtained 7 patients
who did not showed any abnormal findings on FDG PET
and anatomical imaging during follow up period. The mean
disease free-interval for these 7 patients was 36.4%6.0
months and mean follow up period was 51.7%12.2 months.
While in 2 patients who had pathologic lesions on FDG PET,
mean follow up period were 6.0+42 months and never
became disease-free condition (Table 4). One of 2 patients
underwent FDG PET at 5 months after surgery. This patient
died at 4 months after FDG PET. In the other 1 patient,
FDG PET was performed at 1 month after surgery and she
hospitalized at the same time. Based on this finding, we
thought the extent of disease on FDG PET could be one of
the prognostic factor for MMMT patients. This study had
limitation in sample size, spectrum of disease and
histopathologic examination as gold standards in follow up
study. However, we found that FDG PET had higher
capability than serum CA 125 levels or anatomical imaging
for detecting recurrence of MMMT during follow up
period. In conclusion, we would like to suggest that FDG
PET could be useful modality for detecting distant
metastasis of the diagnosis stage and recurrence during
follow up MMMT patients after treatment. FDG PET
could be one of the significant modality for distant
metastasis and follow up, especially in the case, which had
high fractions of sarcomatous elements, because in those
cases, serum CA 125 levels were not reliable and some

lesions could be missing in anatomical images.
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Of

%3 B8]89 Z%(malignant mixed Mullerian

21



tumor, MMMT) 2 ¢ =& A9 G202 )¢
HAA AR THE A dAAA Y F

%202 QAAAE = Aot} o] AF
A A AP W71 AR F2 2o xﬂ AFeE
etz FDG PETY A& Yol iz s}‘ﬁ e
g2y MMMTE Jd 3 543 A5d 9712488 9
d AArg @t 19, ¢ R AEF AL 2 AFGS 7
A7) 98 99 <) WV} FDG PET< A3tk PETY
BES T4 AR YA s FE S5 og B4t
182 717 ¢ %OEW} CA 125 &3 923AL

FH%

Bz 228 vZ Beach A% 1099 84 % 3
Holl A PETIA oA A3Axdo g4tk FDG 2A<l &
22} & ol M CA 1257 Z7hatg0H o] A He)ety
&AAA 4 9He ¥ (carcinomatous element) 0] &2 gl

Atk o A% ARFH JPUOE e & e o

PET 9314 22 4 99tk oldl welel e o

HE CA 1257 988717 $¢ A 4olRed PET

NN A F2E S F Y9oH ey JEn o

BE WAE 2¢ & QU o A9E WARAA 270
[e]

oR 2 pr
=

o

F2 821 8 (sarcomatous element) o] & opAlo) 9t}
£ & dolME 34 717F B9 CA 125 A%o] 3ty

= 7 dode FHFE 717517+

[e]
o FYTAAL Aot AP 1AL

3L o] A AAEgol 9A w4 AU PET A
& A

1% % PETH ol 2700 959 298] AolAE 223
2 717H60242 Q) Yol BF Ao 5T AR
FDG PETS MMMT $te] 2% 9] ol 43) 259 93]
¥ Aoy AR ¥ FHBL 7|7 B Ao} A7

o
o A%l F88 B o828 + Ak

References

1. Inthasorn P, Carter J, Valmadre S, Beale P, Russel P, Darymple C.
Analysis of clinicopathologic factors in maignant mixed mullerian
tumors of the uterine corpus. Int J Gynecol Cancer 2002;12:
348-533.

2. Mc Cluggage WG. Uterine carcinomas (malignant mixed mullerian
tumors) are metaplastic carcinoma. Int J Gynecol Cancer 2000;12:
687-90.

3. Ohguri T, Aohi T, Watanabe H, Nakamura K, Nakata H, Matsura
Y, et al. MRI finding including gadolinium-enhanced dynamic
studies of malignant mixed mesodermal tumors of uterus; differen-
tiation from endometrial carcinomas. Eur Radiol 2002;12:2737-42.

4. Lurain JR. Uterine cancer. In: Betek JS. Editor. Novak’s
gynecology. 13" ed. Philadelphia : Williams and Wilkins; 2002. p.

22

Basuki Hidayat, et

10.

12.

13.

14.

15.

16.

17.

18.

20.

. Mc Cluggage WG. Malignant biphasic uterine tumors:

al. F-18 FDG PET in Malignant Mixed Mullerian Tumors

1179-85.

. Podczaski E, Kaminski P, Hackett T, Olt GJ, Zaino R. Tissue CA

125 and CA 19-9 in malignant mixed mullerian tumors of the
uterus. Gynecologic Oncology 1993;49:56-60.

. Callister M, Ramondeta LM, Jhingran A, Burke TW, Eifel PJ.

Malignant mixed mullerian tumors of the uterus: analysis of pattern
of failure, prognostic and treatment outcome. Int J Radiation
Oncology Biol Phys 2004;58:786-96.

. Ginath S. Menczer J, Fintsi Y, Ben-Shen E, Glezerman M,

Avinoach I. Tissue and serum CA 125 expression in endometrial
cancer. Int J Gynecol Cancer 2002;12:372-5.

. Gadduci A, Casio S, Carpi A, Nicolini A, Genazzani AR. Serum

tumor markers in the management of ovarian, endometrial and
cervical cancer. Biomedicine & Pharmacotherapy 2004;58:24-38.

. Cherchi PL, Dessole S, Ruiu GA, Ambrosini G, Farina M,

Copobianco G. The value of serum CA 125 and associated CA
125/CA 19-9 in endometrial carcinoma. Eur J Gynecol Oncol
1999;20:315-7.

Takami M, Sakamoto H, Ohtani K, Takami T, Satch K. An
evaluation of CA 125 levels in 291 normal postmenopausal and 20
endometrial adenocarcinoma-bearing women before and after
surgery. Cancer Letters 1997;121:69-72.

car-
cinomatous or mataplastic carninomas? J Clin Pathol 2002; 55:
321-5.

Silverberg S, Major F, Blessing J, Fetter B, Askin F, Liao SY et
al. Carcinosarcoma (malignant mixed mesodermal tumor) of the
uterus. A Gynecologic Oncology Group of 203 cases. Int J
Gynecol Pathol 1990; 9: 1-9.

Bitterman P, Chun B, Kurman R. The significance of epithelial
differentiation in mixed mesodermal tumors of the uterus. Am J
Surg Pathol 1990; 14: 37-8.

Burke TW, Eifel PJ, Muggia FM. Cancer of the uterine body. In:
DeVita VT, Hellman S, Rosenberg SA, editors. Cancer: Principles
& Practice of Oncology. 5" ed. Philadelpia: Lippincort-Raveri;
1997. p. 1478-99.

Fidler 1J. Molecular biology of cancer: invasion and metastasis. In:
DeVita VT, Hellman S, Rosenberg SA, editors. Cancer: Principles
& Practice of Oncology. 5" ed. Philadelpia: Lippincort-Raveri;
1997. p. 135-47.

Fleming W, Peters W, Kumar N, Mosley G. Autopsy finding in
patients with uterine sarcoma. Gynecol Oncol 1984;19:168-72,
Anzai Y. Caroll WR, Quint DJ, et al. Recurrence of head and neck
cancer after surgery or irradiation: prospective comparison of
2-deoxy-2-[F-18] fluoro-D-glucose PET and MR imaging diagnoses.
Radiology 1996;200:135-41.

Saga T, Higashi T, Ishimori T, Mamede M, Nakamoto Y, Mukai T,
et al. Clinical value of FDG PET in the follow up of post-operative
patients with endometrial cancer. Ann Nucl Med 2003;17:197-203.

. Lin WC, Hung YC, Yeh LS, Kao CH, Yen RF, Shen YY.

Usefulness of '*F-Fluorodeoxyglucose positron emission tomography
to detect paraaortic lymph nodal metastasis in advanced cervical
cancer with negative computed tomography finding. Gynecol Oncol
2003;89:73-6.

Yeh LS, Hung YC, Shen YY, Kao CH. Lin WC, Lee CC.
Detecting paraaortic lymph nodal metastasis by using positron
emission tomography of lx‘F—ﬂuorodeoxyglucose in advanced
cervical cancer with negative magnetic resonance imaging finding.
Oncol Rep 2002;6:1289-92.



