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Abstract

Background: A meta-analysis was performed to determine the value of 2-'*fluoro-2-deoxy-D-glucose posi-
tron emission tomography (FDG-PET) for assessing viable tumor residuals after chemotherapy in patients
with pure seminoma. Materials and methods: This review included five studies published between 1999 and
2010 with a total of 130 patients who underwent both computed tomography (CT) and FDG-PET scanning
for residual tumor detection after systemic therapy. We compared the sensitivity and specificity of FDG-PET
and CT (tumor size < or > 3 cm) in identifying vital tumor tissue. Results: On the average, FDG-PET had
higher specificity (92% vs. 59%) and sensitivity (72% vs. 63%) as well as a higher positive predictive value
(PPV) than the solely size-based CT assessment of residual tumors (70% vs. 28%). PET also tended to have
a higher negative predictive value (93% vs. 86%). Conclusion: The present evaluation of currently available
data indicates that FDG-PET is superior to CT in detecting viable tumor residuals after chemotherapy in pa-

tients with metastatic seminoma. Its application can thus be recommended.
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1. Introduction

Testicular germ cell tumors, the most common malig-
nancies in young men, are classified as seminomas or
nonseminomas. Seminomas comprise about 50% of all
germ cell tumors, but their incidence has doubled in the
last 30 years [1]. More than 97% of patients with clinical
stage I disease can be cured by surgery and, if necessary,
adjuvant radiotherapy or carboplatin-based chemother-
apy. Approximately 25% are advanced-stage cases (Lu-
gano classification IIC or higher) requiring platinum-
containing polychemotherapy. The current guidelines of
the European Germ Cell Cancer Consensus Group (EG-
CCCG) now recommend combination chemotherapy with
cis-platinum, etoposide and bleomycin (PEB) [2,3]. Re-
sidual tumors are found in about 80% of patients with
systemic treatment; they can be diagnosed immediately
after chemotherapy [4,5].
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The literature suggests that about 30% of residual le-
sions > 3 cm still contain vital tumor tissue; a biopsy or
resection followed by a histological workup was there-
fore advocated according to the recommendation of the
Sloan-Kettering Cancer Center [6,7]. However, resection
of these residual tumors by retroperitoneal lymphadenec-
tomy is associated with high morbidity, mainly due to
changes after chemotherapy [8,9]. Monitoring the lesions
by alternative diagnostic imaging techniques thus seems
a useful modality to avoid overtreating patients. How-
ever, size alone does not appear to be an optimal crite-
rion for identifying residual tumors or necrosis; sensitiv-
ity and specificity are limited when applying the speci-
fied 3 cm cut-off value [10,11]. The required imaging
technique should enable precise differentiation between
tumor tissue and necrosis. Since 2-'*fluoro-2-deoxy-D-
glucose positron emission tomography (FDG- PET) is
suitable for localizing tissue areas of enhanced metabolic

oJu



J.MUELLER ET AL. 51

activity, it has the potential for better detection of vital
tumors [12]. This is true for pure seminomas, but FDG-
PET is of limited value in detecting residual tumors of
nonseminomas, because it cannot differentiate mature
teratoma components from fibrosis or necrosis [13,14].
The fact that pure seminomas contain no teratoma com-
ponents could render this examination particularly valu-
able for detecting vital seminoma residuals.

In other malignant diseases, FDG-PET is already re-
garded as a valuable tool for diagnosing vital residual
tumors. High-quality data are available here particularly
for Hodgkin’s and non-Hodgkin’s lymphoma [15-18].

For seminomas, on the other hand, the available data
are sometimes not entirely consistent. The vast majority
of studies have demonstrated the usefulness of FDG-PET
in the follow-up of seminomas [19-22]. Only one study
reported no diagnostic gain: a study by Ganjoo et al. [23]
that dates back to 1999, a time when the FDT-PET tech-
nique was still in the early stages of development.

The present review study analyzes all current publica-
tions on this topic with the aim of determining whether
FDG-PET may provide a useful tool for assessing resid-
ual tumors of pure seminomas after chemotherapy and
whether it may offer an advantage over the solely size-
based CT assessment of residual tumors.

2. Materials and Methods

The electronic databases Pubmed and MEDLINE were
used to carry out a systematic literature search for origi-
nal studies on the value of FDG-PET for assessing re-
sidual tumors in the follow-up of patients with metastatic
seminoma after systemic therapy. The five studies pub-
lished on this topic thus far were examined, analyzed and
summarized with regard to relevant information (number
of patients, number of residual tumors examined, lesion
size, and FDG uptake). SPSS 17.0 software was used to
perform statistical calculations based on the data ob-
tained within the context of this meta-analysis.

3. Results

Our analysis included only four of the five studies pub-
lished on this topic, because two of them had overlap-
ping patient populations. In these studies, a total of 130
patients with residual tumors after chemotherapy for
high-stage seminomas were examined with regard to
FDG uptake by the lesions. The patients had a mean age
of 39.5 years.

Gonadal seminomas were initially diagnosed in 102
patients, while 20 had retroperitoneal and 8 mediastinal
primary tumors. All these patients had residual tumors
after primary first-line chemotherapy with a platinum-

Copyright © 2011 SciRes.

based regimen. Moreover, the studies included 16 pa-
tients after relapse and salvage chemotherapy and an-
other 16 after high-dose chemotherapy and peripheral
stem cell transplantation (Table 1). The total number of
lesions examined and analyzed after systemic therapy
amounted to 161 because some of the patients had sev-
eral lesions and also because some of those in the studies
by Becherer et al. [19] and de Santis et al. [20] were
examined several times due to relapses and repeat FDG-
PET scans.

FDG-PET was used to examine all residual masses for
vital tumor tissue after systemic chemotherapy. The re-
sidual tumor status over time was determined by either
histological examination or clinical follow-up (mean
23.6 months) and imaging procedures. A total of 43 le-
sions (27%) were resected and submitted for histological
workup; 118 residual tumors (73%) were observed using
CT as a diagnostic aid.

Altogether, 33 of 161 residual tumors showed positive
FDG-PET findings (Table 2).

Of the 33 positive results, 23 were true-positive with a
sensitivity of 72% and a specificity of 92% (Table 3).
The diagnostic value of tumor size (maximum tumor
diameter > 3 cm or < 3 c¢m) as the sole criterion was used
for comparison. It proved to be markedly less sensitive
and specific than the FDG-PET examination in its ability
to detect vital tumor tissue in residual masses (Table 3).
Moreover, only 20 of 71 tumors larger than three centi-
meters contained vital tumor tissue (positive predictive
value, PPV = 28%). Here tumor measurement alone had
a sensitivity of only 63%. On the other hand, vital semi-
nomas were detected in 12 of 86 tumors < 3 cm (negative
predictive value, NPV = 86%).

In addition, the results of this meta-analysis clearly in-
dicate that, compared to the solely size-based assessment
of residual tumors, the use of FDG-PET can reduce the
probability of both over- and undertreatment. An evalua-
tion of the relatively small number of cases from the
various studies reviewed here suggests that the rate of
overtreated patients could be significantly reduced from
72% to 30% (p < 0.001; Fisher’s exact test) and that of
undertreated patients from 14% to 7% (p = 0.11; Table
3).

4. Discussion

The management of residual tumors after chemotherapy
for seminoma is still controversially discussed. Retro-
spective analyses disclosed no advantage in additionally
irradiating the lesions after systemic therapy for metas-
tatic seminoma [24-26]. Thus there still remain the op-
tions of surgical excision or an “active surveillance”
strategy. There is general consensus that residual tumor
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Table 1. Overview of the patient population and residual tumors in the four publications comparing the two examination

modalities.
Becheree et al. 2005 Hinz et al. 2008 Ganjoo et al. 1999 De Santis et al. 2001 TOTAL
Total patient population 48 20 29 33 130
Mean age 39 42 38 39 39.5
Primary testicular tumor 39 18 19 26 102
Primary retroperitoneal tumor 7 2 6 5 20
Primary mediastinal tumor 2 0 4 2 8
Total number of lesions 74 20 30 37 161
Status based on histology 13 20 1 9 43
Status based on follow-up 61 0 29 28 118
First-line chemotherapy 40 21 19 28 108
Second-line chemotherapy 7 1 3 5 16
High-dose chemotherapy 5 0 7 4 16

Table 2. Correlation of FDG-PET findings with measurements of the largest tumor diameter (< or > 3 cm) and with the real

presence of vital seminoma cells.

Becheree et al. 2005 Hinz et al. 2008 Ganjoo et al. 1999 De Santis et al. 2001 TOTAL

Residual tumor > 3 cm 27 12
Vital tumor (true positive) 11 1
No vital tumor (false positive) 16 11
Residual tumor < 3 cm 47 8
No vital tumor (true negative) 43 6
Vital tumor (false negative) 4 2
Positive PET 12 12

True positive 12 3

False positive 0 9
Negative PET 62 8

True negative 59 8

False negative 3 0
Relapse 15 3

18 14 71
1 7 20
17 7 51
8 23 86
4 21 74
4 2 12
1 8 33
0 8 23
1 0 10
29 29 128
23 28 119
5 1 9
5 9 32

Table 3. Comparison of the specificity, sensitivity, positive predictive value (PPV), negative predictive value (NPV) and the
theoretical over- or undertreatment associated with the solely size-based assessment of residual tumors vs. the FDG-PET

examination.
Specificity Sensitivity PPV NPV Overtreatment Undertreatment
Size <or>3 cm 59.3% 62.5% 28.2% 86% 71.8% 14%
FDG-PET 92.2% 71.9% 69.7% 93% 30.3% 7%

size is associated with the probability of tumor relapse.
Residuals larger than three centimeters carry an ap-
proximately 30% risk of containing vital tumor tissue
[4,6,7,27]. However, surgical management of these le-
sions involves a high risk of postoperative morbidity
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such as retrograde ejaculation and lymphatic or pancre-
atic fistulas [6]. On the other hand, a survival advantage
of operated seminoma patients was demonstrated by de
Santis et al. in 2004 [21], who compared analyses on
“active surveillance” vs. resection of residual tumors. In
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fact, 6% (8 of 132) of the patients in the “active surveil-
lance” group died of the tumor disease or as a conse-
quence of salvage therapy, while no deaths (0 of 58) oc-
curred in the operated group [21].

FDG-PET is now a standard diagnostic technique for
detecting vital tumor tissue after chemotherapy, since it
identifies metabolically active areas in the examined
masses and thus enables easy and specific vital tumor
detection.

Five study groups have thus far investigated the use-
fulness of FDG-PET and have published partially con-
troversial results [19-23]. For this reason, it has not yet
been possible to recommend FDG-PET as a standard
procedure in the follow-up of seminoma patients. In the

meantime, however, the study group of Heidenreich et al.

[28] and the EGCCCG [2,3] generally recommend per-
forming retroperitoneal lymphadenectomy only after
obtaining positive PET results in patients with semino-
matous residual tumors after chemotherapy.

This study has re-evaluated and summarized the stud-
ies published thus far. The summary of all studies has
demonstrated that FDG-PET may be regarded as a highly
valuable tool for identifying true negative findings. The
negative predictive value was 93% and thus exceeded the
negative predictive value of the solely size-based tumor
assessment (<3 cm, 86%). Avital residual tumors could
be detected with a specificity of 92% by FDG-PET and
only 59% by size determination. Residual tumors <3 cm
contained vital seminoma tissue in 14% of the cases;
regardless of tumor size, FDG-negative lesions showed
vital tumor tissue in only 7%. FDG-PET thus seems able
to better identify a group of patients who do not require
primary surgery for residual tumors after systemic ther-
apy. In patients with FDG-negative lesions, the increased
postoperative morbidity makes it seem justified to adopt
a watchful waiting attitude with observation of residual
tumors and to only consider resection if they grow larger.

However, false-positive findings in FDG-PET must
still be regarded as a problem. Comprising 30% of all
positive findings in FDG-PET, they would lead to over-
treatment of one third of all patients with FDG-PET-
positive residual tumors. At just under 70%, however,
the positive predictive value of the FDG-PET examina-
tion here was still significantly above that of using re-
sidual tumor size alone (28%) as the basis for making
treatment decisions. Nevertheless, a significant weak
point of the examination method is evident here [29].

In conclusion, an analysis of studies published thus far
indicates that FDG-PET may indeed be regarded as a
valuable diagnostic tool for examining postchemotherapy
tumor residuals in cases of pure seminoma. In particular,
it has proved superior to solely size-based tumor assess-
ment in its sensitivity and specificity as well as its posi-
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tive and negative predictive value. Given that surgical
removal of residual tumors exceeding three centimeters
is widely recommended [20,21], overtreatment could be
reduced in more than half of all cases by relying on the
FDG-PET findings.

Considering the (false) positive findings in FDG-PET,
which include avital tissue in 30%, the decision to surgi-
cally remove the lesions should, in some cases, be partly
based on the tumor size and resectability and possibly
also the growth tendency and perioperative risk.

Moreover, the rate of false positive findings can be
further reduced by making sure that there is a time inter-
val of at least six weeks between the completion of che-
motherapy and the diagnostic FDG-PET scan. Perform-
ing the examinations too early increases the false posi-
tive rate. On the other hand, combined FDG-PET/CT
examinations are better able to morphologically assess
foci of increased FDG uptake, which optimizes the di-
agnostic value. In addition, PET examinations should be
assessed by an experienced nuclear medicine specialist;
if necessary, a second opinion should be sought at a spe-
cialized center. There are no data thus far on the use of
an alternative tracer, nor does it seem useful to repeat the
examination after a certain interval in view of the high
costs and low diagnostic gain.

5. Summary

In summary, the data presented here confirm that
2-"*fluoro-2-deoxy-D-glucose positron emission tomo-
graphy corresponds to the current clinical standard in the
follow-up of residual tumors after systemic therapy for
advanced pure seminoma.

6. References

[1] K. A. McGlynn, S. S. Devesa, A. J. Sigurdson, L. M.
Brown, L. Tsao and R. E. Tarone, “Trends in the Inci-
dence of Testicular Germ Cell Tumors in the United
States,” Cancer, Vol. 97, No. 1, 2003, pp. 63-70.
d0i:10.1002/cner.11054

[2] S. Krege, J. Beyer, R. Souchon, et al., “European Con-
sensus Conference on Diagnosis and Treatment of Germ
Cell Cancer: A Report of the Second Meeting of the Eu-
ropean Germ Cell Cancer Consensus Group (EGCCCGQG):
Part 1,” European Urology, Vol. 53, No. 3, 2008, pp.
478-496. doi:10.1016/j.eururo.2007.12.024

[3] S. Krege, J. Beyer, R. Souchon, et al., “European Con-
sensus Conference on Diagnosis and Treatment of Germ
Cell Cancer: A Report of the Second Meeting of the Eu-
ropean Germ Cell Cancer Consensus Group (EGCCCGQG):
Part II,” European Urology, Vol. 53, No. 3, 2008, pp.
497-513. doi:10.1016/j.eururo.2007.12.025

[4] A. Flechon, E. Bompas, P. Biron and J. P. Droz, “Man-
agement of Post-Chemotherapy Residual Masses in Ad-

oJu


http://dx.doi.org/10.1002/cncr.11054
http://dx.doi.org/10.1016/j.eururo.2007.12.024
http://dx.doi.org/10.1016/j.eururo.2007.12.025

54

J.MUELLER ET

vanced Seminoma,” Journal of Urology, Vol. 168, No. 5,
2002, pp. 1975-1979.
doi:10.1016/S0022-5347(05)64275-9

W. F. Hendry, A. R. Norman, D. P. Dearnaley, et al.,
“Metastatic Nonseminomatous Germ Cell Tumors of the
Testis: Results of Elective and Salvage Surgery for Pa-
tients with Residual Retroperitoneal Masses,” Cancer,
Vol. 94, No. 6, 2002, pp. 1668-1676.
doi:10.1002/cner.10440

H. W. Herr, “Does Necrosis on Frozen-Section Analysis
of a Mass after Chemotherapy Justify a Limited Retrop-
eritoneal Resection in Patients with Advanced Testis
Cancer?” British Journal of Urology, Vol. 80, No. 4,
1997, pp. 653-657.

H. S. Puc, R. Heelan, M. Mazumdar, et al., “Management
of Residual Mass in Advanced Seminoma: Results and
Recommendations from the Memorial Sloan-Kettering
Cancer Center,” Journal of Clinical Oncology, Vol. 14,
No. 2, 1996, pp. 454-460.

S. F. Willis, M. Winkler, P. Savage, M. J. Seckl and T. J.
Christmas, “Repeat Retroperitoneal Lymph-Node Dissec-
tion after Chemotherapy for Metastatic Testicular Germ
Cell Tumour,” British Journal of Urology International,
Vol. 100, No. 4, 2007, pp. 809-812.
doi:10.1111/5.1464-410X.2007.07087.x

A. A. Mosharafa, R. S. Foster, B. C. Leibovich, R. Bihrle,
C. Johnson and J. P. Donohue, “Is Post-Chemotherapy
Resection of Seminomatous Elements Associated with
Higher Acute Morbidity?” Journal of Urology, Vol. 169,
No. 6, 2003, pp. 2126-2128.
doi:10.1097/01.ju.0000060121.33899.4b

[10] P. Albers, L. Weissbach, S. Krege, et al., “Prediction of

Necrosis after Chemotherapy of Advanced Germ Cell
Tumors: Results of a Prospective Multicenter Trial of the
German Testicular Cancer Study Group,” Journal of
Urology, Vol. 171, No. 5, 2004, pp. 1835-1838.
doi:10.1097/01.ju.0000119121.36427.09

[11] E. W. Steyerberg, A. Gerl, S. D. Fossa, et al., “Validity of

Predictions of Residual Retroperitoneal Mass Histology
in Nonseminomatous Testicular Cancer,” Journal of
Clinical Oncology, Vol. 16, No. 1, 1998, pp. 269-274.

[12] S.N. Reske and J. Kotzerke, “FDG-PET for Clinical Use.

Results of the 3rd German Interdisciplinary Consensus
Conference, ‘Onko-PET III’, 21 July and 19 September
2000,” European Journal of Nuclear Medicine, Vol. 28,
No. 11, 2001, pp. 1707-1723.
d0i:10.1007/s002590100626

[13] A. W. Stephens, R. Gonin, G. D. Hutchins and L. H.

Einhorn, “Positron Emission Tomography Evaluation of
Residual Radiographic Abnormalities in Postchemother-
apy Germ Cell Tumor Patients,” Journal of Clinical On-
cology, Vol. 14, No. 5, 1996, pp. 1637-1641.

[14] K. Oechsle, M. Hartmann, W. Brenner, et al., “[18F]

Fluorodeoxyglucose Positron Emission Tomography in
Nonseminomatous Germ Cell Tumors after Chemother-
apy: The German Multicenter Positron Emission Tomo-
graphy Study Group,” Journal of Clinical Oncology, Vol.
26, No. 36, 2008, pp. 5930-5935.

Copyright © 2011 SciRes.

[15]

[17]

[19]

[20]

[21]

[24]

AL.

doi:10.1200/JC0O.2008.17.1157

S. N. Reske, “PET and Restaging of Malignant Lym-
phoma Including Residual Masses and Relapse,” Euro-
pean Journal of Nuclear Medicine and Molecular Imag-
ing, Vol. 30, Supplement 1, 2003, pp. 589-596.
doi:10.1007/s00259-003-1167-4

G. Jerusalem, Y. Beguin, M. F. Fassotte, et al., “Whole-
Body Positron Emission Tomography Using 18f-Fluoro-
deoxyglucose for Posttreatment Evaluation in Hodgkin’s
Disease and Non-hodgkin’s Lymphoma Has Higher Di-
agnostic and Prognostic Value than Classical Computed
Tomography Scan Imaging,” Blood, Vol. 94, No. 2, 1999,
pp- 429-433.

M. de Wit, D. Bumann, W. Beyer, K. Herbst, M. Clausen
and D. K. Hossfeld, “Whole-Body Positron Emission
Tomography (PET) for Diagnosis of Residual Mass in
Patients with Lymphoma,” Annals of Oncology, Vol. 8,
Supplement 1, 1997, pp. S57-S60.
doi:10.1023/A:1008253917337

N. C. Nguyen, B. T. Chaar and M. M. Osman, “Preva-
lence and Patterns of Soft Tissue Metastasis: Detection
with True Whole-Body F-18 FDG PET/CT,” BMC Med-
ical Imaging, Vol. 7, No. 1, 2007, pp. 1-8.
doi:10.1186/1471-2342-7-8

A. Becherer, M. De Santis, G. Karanikas, et al., “FDG
PET is Superior to CT in the Prediction of Viable Tu-
mour in Post-Chemotherapy Seminoma Residuals,” Eu-
ropean Journal of Radiology, Vol. 54, No. 2, 2005, pp.
284-288. doi:10.1016/j.ejrad.2004.07.012

M. De Santis, C. Bokemeyer, A. Becherer, et al., “Predic-
tive Impact of 2-'"®Fluoro-2-Deoxy-D-Glucose Positron
Emission Tomography for Residual Postchemotherapy
Masses in Patients with Bulky Seminoma,” Journal of
Clinical Oncology, Vol. 19, No. 17,2001, pp. 3740-3744.

M. De Santis, A. Becherer, C. Bokemeyer, et al., «.18
Fluoro-Deoxy-D-Glucose Positron Emission Tomogra-
phy is a Reliable Predictor for Viable Tumor in Post-
chemotherapy Seminoma: An Update of the Prospective
Multicentric SEMPET Trial,” Journal of Clinical Oncol-
ogy, Vol. 22, No. 6, 2004, pp. 1034-1039.
doi:10.1200/JC0O.2004.07.188

S. Hinz, M. Schrader, C. Kempkensteffen, et al., “The
Role of Positron Emission Tomography in the Evaluation
of Residual Masses after Chemotherapy for Advanced
Stage Seminoma,” Journal of Urology, Vol. 179, No. 3,
2008, pp. 936-940. doi:10.1016/j.juro.2007.10.054

K. N. Ganjoo, R. J. Chan, M. Sharma and L. H. Einhorn,
“Positron Emission Tomography Scans in the Evaluation
of Postchemotherapy Residual Masses in Patients with
Seminoma,” Journal of Clinical Oncology, Vol. 17, No.
11, 1999, pp. 3457-3460.

A. Horwich, B. Paluchowska, A. Norman, et al., “Resid-
ual Mass Following Chemotherapy of Seminoma,” An-
nals of Oncology, Vol. 8, No. 1, 1997, pp. 37-40.
doi:10.1023/A:1008241904019

G. M. Duchesne, S. P. Stenning, N. Aass, et al., “Radio-
therapy after Chemotherapy for Metastatic Seminoma—
A Diminishing Role. MRC Testicular Tumour Working

oJu


http://dx.doi.org/10.1002/cncr.10440
http://dx.doi.org/10.1111/j.1464-410X.2007.07087.x
http://dx.doi.org/10.1097/01.ju.0000060121.33899.4b
http://dx.doi.org/10.1097/01.ju.0000119121.36427.09
http://dx.doi.org/10.1007/s002590100626
http://dx.doi.org/10.1200/JCO.2008.17.1157
http://dx.doi.org/10.1007/s00259-003-1167-4
http://dx.doi.org/10.1023/A:1008253917337
http://dx.doi.org/10.1186/1471-2342-7-8
http://dx.doi.org/10.1016/j.ejrad.2004.07.012
http://dx.doi.org/10.1200/JCO.2004.07.188
http://dx.doi.org/10.1016/j.juro.2007.10.054
http://dx.doi.org/10.1023/A:1008241904019

J.MUELLER ET AL. 55

Party,” European Journal of Cancer, Vol. 33, No. 6,
1997, pp. 829-835.
doi:10.1016/S0959-8049(97)00033-6

[26] S. D. Fossa, R. T. Oliver, S. P. Stenning, et al., “Prognos-

tic Factors for Patients with Advanced Seminoma Treated
with Platinum-Based Chemotherapy,” European Journal
of Cancer, Vol. 33, No. 9, 1997, pp. 1380-1387.
doi:10.1016/S0959-8049(96)00425-X

[27] R. Ravi, J. Ong, R. T. Oliver, D. F. Badenoch, C. G.

Fowler and W. F. Hendry, “The Management of Residual
Masses after Chemotherapy in Metastatic Seminoma,”
British Journal of Urology International, Vol. 83, No. 6,

Copyright © 2011 SciRes.

1999, pp. 649-653.
doi:10.1046/j.1464-410x.1999.00974.

[28] A. Heidenreich, D. Thuer and S. Polyakov, “Postchemo-

therapy Retroperitoneal Lymph Node Dissection in Ad-
vanced Germ Cell Tumours of the Testis,” European
Urology, Vol. 53, No. 2, 2008, pp. 260-272.
doi:10.1016/j.eururo.2007.10.033

M. Bachner, P. Zucali, A. Horwich, et al., “2-"*Fluo-
ro-2-Deoxy-D-Glucose Positron Emission Tomography
(FDG PET) for Postchemotherapy Residual: A Retro-
spective Validation of the SEMPET Trial,” Annals of
Oncology, Published Online, 2 April 2011.

oJu


http://dx.doi.org/10.1016/S0959-8049(96)00425-X
http://dx.doi.org/10.1046/j.1464-410x.1999.00974.x
http://dx.doi.org/10.1016/j.eururo.2007.10.033

