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• Name:王X玉

• Chart No: 15564677
• Admission date: 20061130
• Sex: female
• Age: 63 years old
• Rectal cancer (adenocarcinoma, grade II) 
• Liver metastasis



問題形成問題形成

• P: patients suffering from colorectal cancer 
with liver metastasis

• I: PET
• C: Other imaging modality
• O: outcome



• Ask One-Sentence Question :
Is PET better than other imaging 
modalities for evaluation liver metastasis 
in patients with colorectal cancer?

• Type of Question:
Diagnosis



文獻搜尋文獻搜尋

• Key word: PET, colorectal cancer, liver 
metastasis

• Data base:
Cochran library first
PubMed
Medline





• Colorectal liver metastases: CT, MR imaging, and PET for 
diagnosis. Meta-analysis (Structured abstract)
Centre for Reviews and Dissemination

•
Database of Abstracts of Reviews of Effects 2008 Issue 2
Copyright © 2008 University of York. Published by John Wiley 
& Sons, Ltd.

• Original article:Bipat S,van Leeuwen M S,Comans E F,Pijl M 
E,Bossuyt P M,Zwinderman A H,Stoker J.Colorectal liver 
metastases: CT, MR imaging, and PET for diagnosis. Meta-
analysis. Radiology.2005;237(1):123-131.  





PurposePurpose

• To use meta-analyses to estimate the 
sensitivities of CT, MRI and FDG PET for 
the detection of colorectal liver metastases, 
on a per-patient and per-lesion basis.



Material and MethodMaterial and Method
• MATERIALS AND METHODS: 
• MEDLINE, EMBASE, Web of Science, and CANCERLIT databases and 

Cochrane Database of Systematic Reviews were searched for relevant
original articles published from January 1990 to December 2003. 

• Criteria for inclusion of articles---
-Reported in the English, German, or French language
-CT, MR imaging, or FDG PET was performed to identify and
characterize colorectal liver metastases 
-histopathologic analysis (surgery, biopsy, autopsy), intraoperative
observation (manual palpatation, intraoperative ultrasonography [US]), 
and/or follow-up US was the reference standard 
-data were sufficient for calculation of true-positive or false-negative values. 
-A random-effects linear regression model was used to obtain sensitivity 
estimates in assessment of liver metastases.



• Sixty-one studies with a total of 3,187 
participants were included in the review

• The mean age of the study: 61 years
(range: 12 to 93). 

• Gender distribution was approximately 
60% male.



ResultResult
• Of 165 identified relevant 

articles, 61 fulfilled all 
inclusion criteria. 

• Sensitivity estimates on a 
per-patient basis for 

-nonhelical CT (60.2%)
-helical CT       (64.7%) 
-1.5-T MR        (75.8%)
-FDG PET        (94.6%)
• FDG PET was the most 

accurate modality.



• On a per-lesion basis, sensitivity estimates for
• nonhelical CT, 52.3%, 
• helical CT, 63.8%, 
• 1.0-T MR imaging, 66.1%, 
• 1.5-T MR imaging, 64.4%, 
• FDG PET 75.9%, respectively; 
• nonhelical CT had lowest sensitivity. 
• Estimates of gadolinium-enhanced MR imaging and 

superparamagnetic iron oxide (SPIO) enhanced MR 
imaging were significantly better, compared with 
nonenhanced MR imaging (P=0.019 and P< 0.001, 
respectively) and with helical CT with 45 g of iodine or 
less (P= 0.02 and P <.001, respectively). 



For lesions of 1 cm or largerFor lesions of 1 cm or larger, , 
SPIOSPIO--enhanced MR imaging was the most accurate modality enhanced MR imaging was the most accurate modality 

(P<0 .001)(P<0 .001)

• Sensitivity estimates for non-helical CT, 
helical CT, non-enhanced 1.5 T MRI, 
gadolinium-enhanced 1.5 T MRI and 
SPIO-enhanced 1.5 T MRI for lesions of 1 
cm or larger were 74.3% (95% CI: 66.5, 
80.9), 73.5% (95% CI: 62.2, 82.4), 65.7% 
(95% CI: 56.4, 73.9), 68.8% (95% CI: 61.9, 
75.0) and 90.2% (95% CI: 87.5, 92.4)



• lesions smaller than 1 cm
Sensitivity estimates for non-helical CT, helical 
CT, non-enhanced 1.5 T MRI, gadolinium-
enhanced 1.5 T MRI and SPIO-enhanced 1.5 T 
MRI for were 25.3% (95% CI: 15.9, 37.6), 23.1% 
(95% CI: 7.0, 54.7), 12.6% (95% CI: 8.0, 17.5), 
11.6% (95% CI: 9.5, 14.2) and 29.3% (95% CI: 
18.2, 43.6), respectively. no significant 
differences between imaging modalities



CONCLUSIONCONCLUSION

• FDG PET had significantly higher 
sensitivity on a per-patient basis,
compared with that of the other modalities, 
but not on a per-lesion basis. 

• Sensitivity estimates for MR imaging with 
contrast agent were significantly superior 
to those for helical CT 





• The QUADAS quality assessment tool was 
used to assess the methodological validity 
of the included studies. 

• The QUADAS tool was developed and 
validated specifically for the quality 
assessment of diagnostic accuracy studies
in systematic reviews.







Result of the review valid?Result of the review valid?

• addressed a clearly stated question, which 
was defined by appropriate inclusion 
criteria

• An extensive literature search was 
conducted, though the language 
restrictions applied might have resulted in 
the loss of some relevant data.

• QUADAS quality assessment tool



• Medical Subject Headings (MeSH)/ text word
Colorectal Neoplasms [pathology]; 
Fluorodeoxyglucose F18 [diagnostic use]; 
Gadolinium [diagnostic use]; Liver Neoplasms
[diagnosis; pathology; secondary]; Magnetic 
Resonance Imaging; Positron-Emission 
Tomography; Sensitivity and Specificity; 
Tomography, Spiral Computed; Tomography, X-
Ray Computed



• Appropriate methods were used to avoid the 
introduction of error and bias during the review 
process and these were clearly reported.

• Heterogeneity—by random-effect approach
• Blinding of test interpretation

CT& MRI& PET/ CT, MRI, PET
• The regression model used was generally 

considered to be the most appropriate for this 
type of analysis and its application was clearly 
described. 



Apply to patientApply to patient

• FDG PET had significantly higher 
sensitivity on a per-patient basis,
compared with that of the other modalities

• Thus, FDG PET is sutable for this patient 
with colorectal liver metastasis 


