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Abstract. Positron-emission tomography (PET), a diagnostic
imaging technique using an agent labeled with a positron-
emitting radionuclide, may facilitate improved diagnosis and
treatment in gynecological fields. A combined PET/computerized
tomography (CT) scan can identify the precise anatomical
location of a lesion based on accumulation of 18 -fluoro-D-
glucose (FDG). FDG-PET and PET/CT have been used for
detecting metastatic lesions and predicting prognosis in
uterine cancer. PET has higher reliability in diagnosing lymph
node metastases of uterine cancer than CT or MRI, and is
considered most useful among non-invasive diagnostic
imaging methods. Accumulation of FDG in lesions is
indicative of a poor prognosis. Due to its limited spatial
resolution, PET is not suitable has lower utility for detecting
small lesions, and is not suitable for early-stage screening,
and diagnosing primary lesions. Further improvements in
diagnostic technology, including PET/MRI, investigation of
new positron tracers, and analysis of data from various
combinations of tracers are likely to make PET particularly
useful for diagnosis and therapeutic strategy planning.

Positron-emission tomography (PET) is a diagnostic imaging
technique based on the use of a positron-emitting
radionuclide. The first PET scanner was produced
experimentally in 1975 by Phelps et al. (1). PET utilizes
detection of enhanced glucose metabolism in malignant
tumors based on the uptake of 18F—ﬂuoro—D—glucose (FDG)
for functional diagnosis of malignant tumors. Thus, PET
differs from other diagnostic imaging techniques such as
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ultrasound tomography, computed tomography (CT), and
magnetic resonance imaging (MRI), which detect structural
changes (2). FDG-PET has mainly been used for
examination of tumors such as lymphoma, melanoma, lung
cancer, breast cancer and colon cancer, but its use has
recently expanded to other tumors, including gynecological
tumors. The 2008 annual report of the U.S. National
Oncologic PET Registry (NOPR) indicated that out of
81,951 PET studies conducted in 1,368 U.S. facilities, 8,362
studies (10.2%) were performed on gynecological tumors
(3). These included 4,509 studies on ovarian cancer (53.9%),
2,869 on endometrial cancer, and 984 on cervical cancer (3).
Therapeutic strategies were changed in 38% of the cases
based on PET results, indicating the importance of PET in
diagnosis and treatment. The clinical utility of PET was
advanced by production of an experimental PET/CT scanner
by Kinaham ez al. in 1999 (4), since it allowed precise
anatomical locations of FDG-accumulating lesions to be
identified. In the present article, clinical applications and
future prospects of FDG-PET and FDG-PET/CT in cervical
and endometrial cancer are reviewed.

Diagnosis with PET and PET/CT

FDG-PET. Diagnostic imaging using PET can be facilitated
using agents labeled with ''C, 150, and '8F. Among these
agents, FDG shows high accumulation in tissues with
enhanced glucose metabolism and is taken up into cells by a
glucose transporter (5). FDG is phosphorylated by
hexokinase into FDG-6-phosphate, which is very slowly
metabolized by enzymes in the glycolysis pathway and has
very low membrane permeability, preventing its diffusion out
of cells. Thus, FDG accumulates in brain cells, cardiac
muscle, and tumors, where large amounts of glucose are
taken-up and activity of glucose-6-phosphatase is low. In
contrast to glucose, FDG is excreted through the kidney or
urinary system (5). Since a malignant tumor has enhanced
glucose metabolism and takes-up FDG similarly to glucose,
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FDG accumulation based on an uptake index, the
standardized uptake value (SUV), can be used in PET
identification of malignant lesions. One limitation of this
approach is that FDG also accumulates at inflamed sites, at
which glucose metabolism is also increased, and an active
inflammatory site may give a false-positive result (6). The
advantages of PET are that the whole body can be examined
in a single scan with high safety and low invasiveness (6).
The disadvantages include lack of anatomical location
information and low spatial resolution (6) of approximately
3-5 mm, which only allows tumors of approximately 10 mm
or more to be detected (7). PET had been thought to be
unsuitable for gynecological tumors because the bladder is
near the uterus and the ovary generates an artifact; however,
improved image processing technology and introduction of
PET/CT has resolved this problem and markedly improved
the diagnostic accuracy.

PET/CT. A combined PET/CT scan was described by
Kinaham et al. in 1999 (4). This method allows simultaneous
imaging of anatomic and metabolic information and is
rapidly becoming an essential diagnostic tool for planning
the therapeutic strategy for a malignant lesion (8). Several
PET/CT studies have reported variable but generally
favorable results of patient-based sensitivity of 73-77%,
specificity of 56-97%, and accuracy of 68-89% in cervical
cancer (9, 10), and sensitivity of 50-63%, specificity of 87%,
and accuracy of 78-83% in endometrial cancer (11, 12). For
example, Kitajima et al. evaluated FDG-PET alone, contrast-
enhanced CT alone, and FDG-PET/contrast-enhanced CT for
diagnosis of recurrent uterine cancer (50 cases of cervical
cancer, 40 cases of endometrial cancer) and found that
PET/CT outperformed FDG-PET by 10% in sensitivity, 20%
in specificity, and 16% in accuracy, showing the higher
diagnostic accuracy of PET/CT (13).

False-positive and false-negative findings in PET. As
described above, a malignant tumor has greater glucose
consumption than normal tissue due to increased glucose
transport and delayed de-phosphorylation in the cytoplasm
(4). Therefore, PET can determine the location and activity
of a lesion based on FDG accumulation. However, if a non-
malignant tissue also has active glucose metabolism, FDG
may also accumulate in this region and a false-positive result
will be obtained in PET (14). In the gynecological field,
false-positive PET findings have been reported for
endometriosis cysts, uterine fibroids, and in the uterine
endometrium during menstrual and ovulatory periods, and
for lesions with intense inflammation (15). In PET/CT in 285
women, Lerman et al. found SUVs (mean+SD) as high as
5+3.2 (range=2.3-16.6) and 3.7+0.9 (range=1.1-5.4) in the
uterine endometrium during menstrual and ovulatory periods,
respectively (16). Thus, PET for a uterine lesion should be
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avoided during these periods. In contrast, SUVs up to 3.0
were found in post-menopausal women receiving hormonal
therapy. For accurate diagnosis with PET, diseases that may
cause false-negative findings must also be taken into account.
Murakami et al. found that urinary tract tumor, scirrhous
stomach cancer, bronchovesicular carcinoma, and
hepatocellular cancer often give false-negative results in PET
(14). A tumor of less than 1 cm in size also often gives a
false-negative result because of the partial volume effect and
the low spatial resolution of PET (4-5 mm) (14).

SUV in PET. SUV is the ratio of tracer concentration in the
region of interest (ROI) to the overall tracer concentration,
with the assumption that the tracer is uniformly-distributed
in the body and is not eliminated (17). If a person has high
body fat, correction with body weight only leads to
overcorrection. SUV also varies depending on the setting of
the ROI because tissues in a tumor are not uniform and
glucose metabolism is similarly uneven. Use of the
maximum-pixel SUV within an ROI encompassing the tumor
or the mean SUV within the ROI also influences the
calculation of the SUV (17). For these reasons, SUV is only
a semi-quantitative index for comparison of cases. However,
it is generally thought that an SUV of 2.5-4.0, or higher
indicates a malignant lesion. SUV has also become
increasingly important because many studies have shown that
the SUV in FDG-PET/CT is a prognostic factor in cancer.

FDG-PET in Cervical Cancer

Diagnosis of the primary tumor. FDG-PET has low efficacy
in screening for early-stage cervical cancer and cannot be used
for this purpose. Diagnostic imaging generally plays a small
role in cervical cancer because inspection and cytodiagnosis
are straightforward in the uterine cervix and early detection of
cervical cancer is clinically important (18). In preoperative
FDG-PET in patients with cervical cancer, Ohno et al. found
that primary tumors of intra-epithelial cancer, minimally-
invasive cancer, and invasive cancer could be identified, but
that abnormal accumulation could not be detected in cases of
histological stage Ib or Ila (19). PET showed favorable
sensitivity of 85-92% for detection of primary lesions in
patients with stage Ib or higher disease and most primary
tumors 2 cm or more in size can be detected (19). PET can
also be used for detection of endocervical adenocarcinoma
(20). Collectively, these results indicate that PET has poor
efficacy for detection of small lesions, including early cancer,
due to its limited spatial resolution (21).

Detection of lymph node metastases. Lymph node metastasis
is not included in the conventional International Federation
of Gynecology and Obstetrics (FIGO) staging system, but
requires early detection and treatment and is an important
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prognostic factor. The most reliable diagnostic and
therapeutic method is systematic lymph node dissection.
However, this procedure is technically challenging and has
postoperative complications and risks, and thus non-invasive
methods for detection of lymph node metastases are required
(22). Conventional CT and MRI can identify enlargement of
lymph nodes that may be caused by metastasis, but the
diagnostic accuracy is unsatisfactory (22). In contrast, several
reports have shown that PET is useful for evaluation of
lymph node metastasis (23-28).

A meta-analysis by Havrilesky et al. published in 2005
showed that FDG-PET had a sensitivity of 79% and
specificity of 99% for preoperative diagnosis of pelvic lymph
node metastases (23). These results are favorable in
comparison to the sensitivity of 47% with CT, and sensitivity
of 72% and specificity of 96% with MRI found by Scheidler
et al. for diagnosis of lymph node metastases (22). For para-
aortic lymph node metastasis, FDG-PET has a sensitivity of
84% and specificity of 95% (23). The diagnostic accuracy of
FDG-PET/CT for detection of lymph node metastases of
cervical cancer is listed in Table I. Choi ef al. compared the
preoperative diagnostic accuracy of FDG-PET/CT to that of
MRI, and found sensitivity of 57.6% vs. 30.3%, specificity
of 92.6% vs. 92.6%, and accuracy of 85.1% vs. 72.7% (9).
In a prospective study of FDG-PET/CT for detection of
pelvic lymph node metastases in 120 patients with stage Ib
or higher cervical cancer, Loft et al. found a sensitivity of
75%, specificity of 96%, positive predictive value of 75%,
and negative predictive value of 96% (24). These values were
100%, 99%, 94%, and 100%, respectively, for detection of
para-aortic lymph node metastases, indicating even greater
reliablity; and 100%, 94%, 63%, and 100%, respectively, for
detection of distant metastases (24). Yildirim et al. (25) and
Sironi et al. (10) also found that FDG-PET/CT is
significantly superior to CT and MRI for detecting pelvic
lymph node metastases and para-aortic lymph node
metastases. Thus, addition of FDG-PET/CT findings to
FIGO staging is likely to improve the precision of the
preoperative diagnosis and treatment planning.

Despite these favorable results, FDG-PET/CT can also give
false-negative findings. In 38 cases of para-aortic lymph node
metastases from primary stage Ib2 cervical cancer that
underwent chemoradiation treatment, Boughanim et al. found
three cases (8%) that were false-negatives on FDG-PET/CT
(26). Thus, an incorrect therapy plan would have resulted from
dependence on FDG-PET/CT findings only, without
performance of systematic lymph node dissection.
Importantly, the three false-negative metastatic lymph nodes
were large enough to be macroscopically visible, including
two of size greater than 5 mm (26). This study suggests that
FDG-PET/CT is not superior to systematic lymph node
dissection, even in cases of advanced cancer. Chao et al. stated
that in early stage cancer that may be curable by surgery,

systematic lymph node dissection performed for metastatic
diagnosis, as well as treatment, should not be replaced by
FDG-PET/CT performed only for metastatic diagnosis (27).
Collectively, the above results indicate that FDG-PET/CT
is the most reliable non-invasive diagnostic imaging method
for detection of metastatic lymph nodes and is essential for
cervical cancer staging as a means to detect distant
metastases, including lymph node metastases. A prospective
study showed that lymph node metastases detected with
FDG-PET/CT can be a prognostic factor for recurrence-free
survival, indicating the practical value of FDG-PET lymph
node staging (28). However, FDG-PET/CT may also give
false-negative findings for metastatic lymph nodes and further
prospective studies are required in regard to this concern.

Detection of recurrent lesions. Diagnosis of pelvic recurrence
with CT and MRI has generally been found to be difficult in
prospective studies. This is particularly true after surgery, at
which time CT and MRI cannot identify the anatomical
location or may locate a fibrosing or necrotic lesion or an
inflammatory change. However, CT or MRI data along with
PET evidence of FDG uptake allow for better identification
of a recurrent lesion. Mittra et al. examined FDG-PET/CT for
evaluation of recurrent cervical cancer and obtained values
for sensitivity, specificity, accuracy, positive predictive value,
and negative predictive value of 93%, 93%, 93%, 86%, and
96%, respectively, for the detection of local recurrence at the
primary site; and 96%, 95%, 95%, 96%, and 95%,
respectively, for detection of distant metastases (29). These
results suggest that PET/CT is extremely useful for
identification of recurrent cervical cancer and localization of
distant metastases (29).

Prediction of therapeutic effects and prognosis. The
prognosis of cervical cancer is determined by the tumor size,
histological type, FIGO stage, pelvic and para-aortic lymph
node metastasis, presence of lymphovascular invasion, and
presence of uterus invasion, each of which is determined
histopathologically after surgery. Preoperative prediction of
prognosis with FDG-PET/CT would be extremely useful in
planning the therapeutic strategy. Several studies have
investigated associations between prognosis and FDG
accumulation in primary cervical cancer, lymph nodes, and
the uterine body (30-34). Kidd et al. (30) measured pre-
treatment SUV values in 287 patients and found that SUV
was the only significant independent factor associated with
overall survival in a Cox proportional-hazards model
including tumor volume, lymph node metastasis and
prognosis: the overall survival rates at five years were 95%
for SUV <5.2, 70% for SUV >5.2 and <13.3, and 44% for
SUV>13.3 (p<0.0001) (30). Xue et al. reported 5-year
disease-free survival rates of 71% and 52% in patients with
SUV <10.2 and =10.2 respectively (31). Singh et al. (32)
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Table 1. Diagnostic accuracy of 18F-fluoro-D-glucose - positron-emission tomography (FDG-PET)/computerized tomography (CT) for cervical

cancer lymph node metastases.

Number of patients Lymph node Sensitivity Specificity Accuracy Positive predictive value Negative predictive value

Reference

Yildrim et al. (25) 16 PAN 50%

Loft et al. (24) 120 PLN 75%
PAN 100%

Sironi et al. (10) 47 PAN 72%

Choi et al. (9) 22 PLN 57.6%

Havrilesky et al. (23) 200 PLN 79%
PAN 84%

83.3% 75% 50% 83.3%
96% NA 75% 96%
99% NA 94% 96%
99.7% 99.6% 81% 99.5%
92.6% 85.1% NA NA
99% NA NA 74%
95% NA NA 74%

PLN: Pelvic lymph node, PAN: para-aortic lymph node, NA: not available.

evaluated 47 patients with FIGO stage IIIb cervical cancer
before therapy and found 3-year survival rates of 73% for
those with no lymph node metastasis, 58% for those with
only pelvic lymph node metastases, 29% for those with
pelvic and para-aortic lymph node metastases, and 0% for
those with pelvic, para-aortic, and supraclavicular lymph
node metastases. These studies indicate that SUV in FDG-
PET/CT is a predictor of a poor prognosis.

Roles of FDG-PET in Endometrial Cancer

Diagnosis of the primary tumor. In pre-menopausal women,
increased FDG uptake in the endometrium may be associated
with malignancy, but may also be physiological (16). PET
has limited spatial resolution and low detectability of small
lesions, and thus cannot be used in screening for early
detection of cancer. PET/CT can differentiate accumulation
in the digestive tract from that in the uterus, and can indicate
faint malignant accumulation; however, this method is far
inferior to MRI for sensitivity and detection of lesions (21).
Thus, the excellent spatial resolution of MRI, CT, and
ultrasonography makes these methods more suitable for
initial diagnosis, and PET has a limited role in evaluation of
the primary tumor.

Detection of lymph node metastasis. In October 2009, the
FIGO Gynecologic Cancer Staging system underwent major
revisions, with the location of lymph node metastasis
introduced into staging of endometrial cancer (35). In the
FIGO 1988 staging, all lymph node metastasis-positive cases
were classified into stage Illc, while in the new staging, cases
with pelvic lymph node metastases are classified into stage
IMlcl and those with para-aortic lymph node metastases into
stage IIlc2. Thus, diagnosis of lymph node metastasis
including location is now required. PET/CT will be important
for this diagnosis, which is difficult based on size only.
Kitajima et al. investigated 62 pathologically metastatic-
positive lymph nodes in 10 patients with endometrial cancer
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and found that overall sensitivity, specificity, and accuracy
of PET/CT in node-based analysis were 53.3%, 99.6%, and
97.8%, respectively (11, 38) (Table II). These results
illustrate the high specificity of preoperative lymph node
diagnosis with PET/CT. Park et al. compared PET/CT and
MRI for detectability of lymph node metastases in 53
patients with endometrial cancer, and found that PET/CT had
better sensitivity and specificity than MRI for both pelvic
and para-aortic lymph node metastases (12). However,
detectability of lymph node metastases is closely associated
with node size, and Kitajima et al. (11) and Sironi et al. (10)
found that detectability using PET was extremely low for a
node with diameter of 5 mm or less. Thus, PET cannot detect
micrometastases. However, PET can depict systemic lesions
with good contrast and is useful for detecting metastases at
unusual sites, such as supraclavicular or mediastinum lymph
nodes, bone, and intramuscular metastases, which are often
overlooked in gynecological tumor staging.

Detection of recurrent lesions. FDG-PET is useful for
detection of recurrent lesions in endometrial cancer. Saga et
al. performed 30 postoperative FDG-PET examinations to
evaluate recurrence in 21 patients with endometrial cancer
and found that FDG-PET had a better diagnostic ability
(sensitivity 100%, specificity 88.2%) compared with
CT/MRI alone and tumor markers (36). Belhocine et al.
found that the sensitivity, specificity, and accuracy of FDG-
PET in detecting recurrent lesions were 96%, 78%, and 90%,
respectively, and concluded that FDG-PET is useful for
accurate localization of suspected recurrences and for
detection of asymptomatic recurrent disease (37). A recent
report using PET/CT (38) found more favorable diagnostic
accuracy (sensitivity 91-100%, specificity 83-100%,
accuracy 92-97%) than that for PET-alone, indicating that
PET/CT is a superior modality for assessment of recurrence.
Endometrial Cancer Treatment Guidelines of Japan Society
of Gynecologic Oncology (JGOG) recommend diagnostic
imaging including PET for verification when recurrence is
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Table II. Diagnostic accuracy of 18F-fluoro-D-glucose - positron-emission tomography (FDG-PET)/ computerized tomography (CT) for endometrial

cancer lymph node metastases.

Reference Number of patients Lymph node Sensitivity Specificity Accuracy Positive predictive value Negative predictive value
Kitajima et al. (11) 40 PAN+PLN 53% 99.6% 97.8% NA NA
Park et al. (12) 53 PLN 83% 91% NA 36% 99%

PAN 57% 88% NA 57% 88%

PLN: Pelvic lymph node, PAN: para-aortic lymph node, NA: not available.

suspected and for detection of lesions of other diseases, but
imaging (except for routine chest radiography) is not
recommended in the asymptomatic stage or in follow-up
(35). This is due to the high cost of imaging and because
early detection of a recurrent lesion is not clearly linked to
improved prognosis. This may be altered if therapies are
developed that link early detection of recurrence to improved
overall and progression-free survival.

Prediction of therapeutic effects. With recent advances in the
efficacy of anti-tumor drugs, imaging is playing an
increasingly larger role in determining whether the response
to chemotherapy at an early stage warrants a revision of the
therapeutic plan (39). Treatment response assessment is
usually conducted by measuring the size of the tumor.
However, reduction of glucose metabolism precedes a
decrease in tumor size, and thus PET is expected to play a
major role in response assessment (39). Assessment of
viability after therapy also allows for additional treatment to
be performed. In FDG-PET performed before and after
chemotherapy in 21 patients, Nishiyama et al. found that the
change in FDG accumulation was associated with treatment
response, with a sensitivity of 90% and specificity of 80%
for differentiation of responders from non-responders using a
cut-off based on the percentage change in SUV after
treatment (40). Further studies of the association of FDG
accumulation with prognosis are needed to establish the
utility of PET in treatment assessment.

Chung et al. followed-up 61 patients with endometrial
cancer for a median duration of 31 months post-treatment
and found that SUV .. values were inversely associated with
disease-free survival and that SUV was a predictor of a poor
prognosis (41). A Kaplan-Meier survival curve showed a
significant difference in disease-free survival (p<0.001,
hazard ratio=12.96) between groups of patients with SUV .
<4.25 and 24.25 . In multivariate analyses, post-treatment
SUV,ax  ®@=0.001, hazard ratio=1.199) and serous
adenocarcinoma histology (p=0.028, HR 5.594) were
significantly associated with recurrence (41). These results
suggest that SUV of FDG-PET/CT is a prognostic factor in
endometrial cancer. The wide variety of available therapies

is likely to make early treatment response assessment
increasingly important and use of PET is likely to expand for
this purpose (39).

PET/MRI

PET/MRI has advantages of high soft-tissue contrast and no
X-ray exposure compared to PET/CT and X-ray CT and is
expected to play an increasingly important role in diagnosis.
PET/MRI has increased diagnostic accuracy over each
modality alone because abnormal accumulation that is difficult
to detect with PET may be clearer with the added information
provided by MRI (42-46). Simultaneous PET and MRI also
shortens the scan time and gives higher image registration
accuracy that may allow measurement of scientific parameters
similar to that in NMR spectroscopy (47). In endometrial
cancer, MRI provides important information on the extent of
the primary tumor and PET/MRI is useful for early diagnosis
of cancer with intimal thickening and advanced cancer with
muscle invasion. For the primary tumor, the diagnostic
accuracy varies depending on the size of the tumor, but
PET/MRI is useful for evaluating tumors with diameters of at
least 10-12 mm (48, 49). PET/MRI also has high sensitivity
in detection of cervical cancer and can measure in detail the
local extent of uterine body invasion, vaginal invasion, and
parametrial invasion of cervical cancer, which is difficult using
PET/CT. For lymph nodes, the diagnostic accuracy varies
depending on the node size, as in endometrial cancer, but
enlarged lymph nodes of at least 10-12 mm in diameter can
be detected with high accuracy (9, 10). Diagnosis of distant
metastases and recurrent tumors, and treatment response
assessment with PET/MRI have yet to be reported, but
PET/MRI is likely to be an increasingly useful methodology.

New PET Examinations

For gynecological malignancies, the usefulness of FDG-PET
has been reported in ovarian, cervical, and endometrial
cancer. FDG-PET is particularly useful for planning a
therapeutic strategy based on diagnosis of distant metastases,
and for diagnosis of recurrence after treatment, treatment

589



ANTICANCER RESEARCH 34: 585-592 (2014)

response, and lymph node metastases. However, FDG-PET
has difficulty evaluating the local extent of disease before
treatment and in diagnosis of lymph node metastases of less
than 5 mm, with high false-positive and false-negative rates.
Thus, FDG-PET is currently used as a supplement for
conventional diagnostic imaging techniques.

Improved PET requires new agents, including candidates
such as methionine and choline, and use of tracers other than
18p d1c, 3N, 15P) (50). Tsujikawa et al. performed PET
scans with 160(—[18F]ﬂu0r0—17B—estradi01 (FES) to detect
estrogen receptor (ER) expression and FDG, and found that
the FDG to FES accumulation ratio was correlated with the
aggressiveness of endometrial cancer (50). FES is an 18F-
labeled compound of estradiol, which has the highest
physiological activity among estrogens, and is likely to be
useful for diagnosis of estrogen-dependent diseases and
evaluation of the response to hormonal therapies. ER is
distributed widely in the body as two sub-types: ERa and
ER. FES has higher affinity for ERa, which typically exists
in the mammary gland and uterus. FES-PET for response
assessment in hormonal therapy for breast cancer has been
reported in Europe and the U.S.

FES-PET of uterine cancer shows estrogen-dependent
growth similar to that in breast cancer and is useful for
differential diagnosis of benign and malignant uterine tumors
when coupled with glucose metabolism evaluation using FDG-
PET. That is, high glucose metabolism and low ER expression
occur in malignant tumors such as endometrial cancer and
uterine sarcoma, and low glucose metabolism and high ER
expression are seen in benign tumors such as endometrial
hyperplasia and uterine fibroid (50). Semi-quantification of
tumor uptake of FDG and FES as SUVs indicated that a ratio
of uptake of FDG to that of FES of 2 or more has an accuracy
of detection of uterine sarcoma of 91.3% (51). Thus,
combining FES-PET and FDG-PET and utilizing female
hormone dependence and glucose metabolism may permit
differentiation of benign from malignant gynecological
diseases. In general, PET performed with a combination of
tracers may allow for better understanding of the biological
characteristics of tumors and allow for differential diagnosis
and more effective personalized therapy.

SUV ,ax for Prediction of Poor Prognosis

High SUV_.. values on FDG-PET are related to poor
prognosis in many types of cancer. To investigate whether
pre-treatment SUV .. is useful as a biomarker for lymph
node metastasis, pelvic recurrence, and prognosis, Kidd et al.
analyzed the medical records of 287 patients with cervical
cancer and concluded that SUV .. was the only independent
prognostic factor (p=0.0027) and was useful for predicting
the response to treatment (30). Moreover, SUV ... was found
not to be associated with patient characteristics including
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histological type, tumor stage, age, and tumor volume.
However, since accumulation of FDG requires a certain
number of tumor cells, the FDG-PET signal depends on the
tumor diameter and differentiation. For solid tumors such as
squamous cell carcinoma and poorly-differentiated
adenocarcinoma, FDG-PET can detect 100% of tumors with
a diameter of 10 mm or more, almost 50% with a diameter
of 5-9 mm, and almost none with a diameter of less than 5
mm (30). G1 highly differentiated adenocarcinoma may form
a duct that leads to reduction of the detection rate, since
accumulation of FDG in this type of cancer does not always
agree with indices of prognosis and malignancy (23). Thus,
although SUV is a useful prognostic factor, it is only semi-
quantitative and the prognosis should be based on SUV and
other findings. SUV .. has also been widely used for
prognostic prediction in cervical cancer, but only in a few
studies in endometrial cancer and ovarian cancer.

Conclusion

PET is a useful technique in cervical cancer and endometrial
cancer. In types of both cancer, the primary tumor diagnostic
performance of PET is inferior to that of CT or MRI, but
PET is particularly useful for the detection of lymph node
metastases, distant metastases, and recurrence. However,
more evidence for the reliability of PET assessment of
treatment response and degree of malignancy is required in
studies using improved diagnostic technology. At present,
PET is used as a supplement to conventional diagnostic
imaging such as MRI and ultrasound. However, the
importance of PET in cervical cancer and endometrial cancer
is likely to increase with improved visualization of treatment
response and degree of malignancy. These changes may
occur through the use of PET/CT and PET/MRI, which have
much a higher diagnostic accuracy than PET alone, and
through the use of combinations of tracers, including FES.
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