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實證醫學六大步驟-六個A 

• 臨床場景分析(Analysis) 
• 提出臨床問題(Asking)： background及

foreground question 
• 搜尋最有用的資料(Acquire)： 5S model 
• 嚴格評讀文獻(Appraisal) 
• 應用到病人身上(Apply) 
• 自我評估(Audit) 



臨床場景(clinical scenario)

– 71 y/o, female
– Lung cancer, cT3NoMB
– s/p operation
– Adenocarcinoma, pT3(m)No
– OPD F/U: Order bone scan
– Back pain(-)
– Suspicion for bone metastases 
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Asking
1.提出Background question
2.提出Foreground question



Background question

• What are the sites of lung cancer metastasis?
• What is the method used to diagnose lung 

cancer metastasis in our nuclear medicine 
department?



Overview of the risk factors, pathology, and clinical 
manifestations of lung cancer

• Extrathoracic metastases 
– The most frequent sites of distant metastasis are the liver, adrenal 

glands, bones, and brain.
• Bone

– Metastasis from lung cancer to bone is frequently symptomatic. Pain in 
the back, chest, or extremity, and elevated levels of serum alkaline 
phosphatase are usually present in patients who have bone metastasis. 
The serum calcium may be elevated due to extensive bone disease. 
Approximately 20 percent of patients with NSCLC have bone metastases 
on presentation. 

– An osteolytic radiographic appearance is more frequent than an 
osteoblastic one, and the most common sites of involvement are the 
vertebral bodies. 

– Bone metastases are even more frequent in SCLC and can be found in 
30 to 40 percent of patients. 

– PET and PET-CT have improved the ability to identify metastases to 
many organs, including bone, with greater sensitivity than CT or bone 
scan. 



PICO
P

Patient and/ problem
Patients with lung cancer

I
Intervention

Bone scintigraphy

C 
Comparison

18FDG-PET–CT, 18FDG-PET, 
MRI 

O 
Outcomes

Sensitivity, specificity, 
Positive Predictive Value 
(PPV), Negative Predictive 
Value (NPV) 
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• Use MeSH to help identify terms
MeSH terms：
• Lung cancer
• Bone scintigraphy

Searching strategy
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Brian Haynes, R Evid Based Med 2006;11:162-164
The "5S" levels of organisation of evidence from healthcare research

UpToDate

DynaMed

ACP PIER

BMJ Clinical Evidence

ACP journal club

Evidencebasedmedicine.
com

Cochrane Library
BMJ Evidence Updates

Other Systemic reviews eg. 
PubMed systemic reivew

PubMed

SUMsearch

TRIP

Google



Searching Evidence

• 實証醫學資料庫來源：

– Uptodate 
– ACP journal club
– Cochrane library
– PubMed



Summaries

• Key words:
– bone scintigraphy and lung cancer





Role of imaging in the staging of 
non-small cell lung cancer 



• Bone scan — Imaging of the skeleton is indicated in 
patients who have symptoms (eg, focal bone pain), 
signs (eg, difficulty weight bearing), or laboratory 
abnormalities (eg, elevated alkaline phosphatase with 
normal gammaglutamyl transpeptidase) that raise the 
suspicion for bone metastases 

• Bone metastases can be identified with a technetium 
99m MDP nuclear medicine scan. 
– Such bone scans were once common, but they have been 

largely displaced by PET for two major reasons. 
• First, PET detects bone metastases with similar sensitivity and better 

specificity than bone scans. 
• Second, PET has the added advantage of being able to identify 

metastases in visceral organs.



• Advantages of bone scans include that they are 
less time-consuming and less likely to have false 
negative results from osteoblastic lesions, 
compared to PET. 

• According to a meta-analysis of eight studies 
(723 patients), bone scans identified bone 
metastases with a sensitivity, specificity, positive 
predictive value, and negative predictive value of 
82, 62, 32, and 90 percent, respectively, in a 
population with a prevalence of 20 percent.



Syntheses

• Key words:
– bone scintigraphy and lung cancer



Therapeutics

PET plus CT was better than conventional methods 
for correctly upstaging early NSCLC



Intervention
PET-CT using 18F-fluorodeoxyglucose (FDG), 5 MBq/kg of body weight
(maximum 500 MBq), plus cranial imaging (n = 170), or conventional staging
(abdominal CT that included the liver and adrenals and a whole-body bone scan)
plus cranial imaging (n = 167).

Outcomes
Correct upstaging of cancer to stage IIIB or IV (confirmed by biopsy or other
diagnostic imaging procedures) with avoidance of stage-inappropriate surgery.
Other outcomes included incorrect upstaging of disease, incorrect understaging
(pathologic stage IIIA or B disease on mediastinoscopy or thoracotomy, or local
recurrence or distant metastases within 1 y of thoracotomy), and survival.

337 patients > 18 years of age (mean age 67 y, 51% women) with histologically 
or cytologically confirmed clinical stage I to IIIA NSCLC and technically resectable
primary lesions based on chest radiography and thoracic CT done within 8 weeks 
of randomization.

Conclusion
In early non-small-cell lung cancer, positron emission tomography plus computed
tomography was better than conventional methods for correctly upstaging disease
and avoiding stage-inappropriate surgery.



Synopses

• Key words:
– bone scintigraphy and lung cancer





Studies

• Key words:
– bone scintigraphy and lung cancer



PubMed
搜尋關鍵字：bone scintigraphy and lung cancer
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Diagnostic Study Appraisal 
Worksheet-1



•evaluate patients with suspected or previously diagnosed bone metastasis form 
lung cancer
•Patients enrollment: Consecutive or ND



The reasons for study exclusion after reviewing the full article were as follows:
The authors of the study did not use histopathology analysis and/or close clinical 
and imaging follow-up for at least 3 months as the reference standard

In order to be included in our analysis, articles had to meet the following qualifications: (a) use 
18FDG-PET–CT, 18FDG-PET, MRI and BS to evaluate patients with suspected or previously 
diagnosed bone metastasis form lung cancer
(b) have used histopathological analysis and/or close clinical follow-up for at least 3 months as 
the reference standard
(c) have presented sufficient data to allow us to calculate the true positive (TP), false negative 
(FN), false positive (FP) and true negative (TN) values for per-patient or per-lesion statistics 
using each imaging modality
(d) include 10 or more patients.













Results: 
•A total of 17 articles (9 18FDG-PET–CT studies, 9 18FDG-PET studies, 6 MRI 
studies and 16 BS studies) that included 2940 patients who fulfilled all of the 
inclusion criteria were considered for inclusion in the analysis.
•The pooled sensitivity for the detection of bone metastasis in lung cancer using 
18FDGPET–CT, 18FDG-PET, MRI and BS were 0.92 (95% CI, 0.88–0.95), 0.87 
(95% CI, 0.81–0.92), 0.77 (95% CI, 0.65–0.87) and 0.86 (95% CI, 0.82–0.89), 
respectively. 
•The pooled specificity for the detection of bone metastasis from lung cancer using 
18FDG-PET–CT, 18FDG-PET, MRI and BS were 0.98 (95% CI, 0.97–0.98),
•0.94 (95% CI, 0.92–0.96), 0.92 (95% CI, 0.88–0.95), 0.88 (95% CI, 0.86–0.89), 
respectively.
•The pooled DORs estimates for 18FDG-PET–CT 449.17 were significantly higher 
than for 18FDG-PET (118.25, P < 0.001), MRI (38.27, P < 0.001) and BS (63.37, P 
< 0.001). 
•The pooled sensitivity of BS was not correlated with the prevalence of bone 
metastasis.



Conclusion: 
The results showed that both 18FDG-PET–CT and 18FDG-PET were better 

imaging methods for diagnosing bone metastasis from lung cancer than MRI and 
BS. 

18FDG-PET–CT has higher diagnostic value (sensitivity, specificity and DORs) 
for diagnosing bone metastasis from lung cancer than any other imaging methods.



Diagnostic Study Appraisal 
Worksheet-2



The inclusion criteria were as follows:
18FDG PET, MRI or 99mTc-MDP bone scintigraphy imaging was used to identify and 

characterise bone metastases in patients with lung cancer





The inclusion criteria were as follows:
(a) 18FDG PET, MRI or 99mTc-MDP bone scintigraphy imaging was used to identify 

and characterise bone metastases in patients with lung cancer
(b) histopathological analysis and/or close clinical and imaging follow-up and/or 

radiographic confirmation by multiple imaging modalities were used as the 
reference standard







The interpretation of reference standard results without knowledge of the index 
test results was also hard to carry out in practice, because not only did many 
cases or lesions use ‘clinical and imaging follow-up and/or radiographic 
confirmation by multiple imaging modalities’ as the reference standard, but also 
because the choice for a treatment strategy strongly depends on the outcome of 
the diagnosis.





• Conclusion: 
– 18FDG PET: the best modality to detect bone 

metastasis in patients with lung cancer, both on a per-
patient basis and a per-lesion basis; 

– MRI: the highest specificity on a per-lesion basis. 
– For the subgroup analysis of 18FDG PET, 

PET/computed tomography was shown to be better 
than PET

– no significant differences between using 68Ge and 
computed tomography for attenuation correction on a 
per-patient basis.
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結合醫學倫理的分析方式醫療現況
(臨床專業+最佳研究實證)

病人意願

1.Lung cancer and suspicious bone metastasis
2.健保給付規範
全民健保險支付「正子造影」之適應症如下：
一）腫瘤部分之適應症：
1.乳癌、淋巴癌之分期、治療及懷疑復發或再分期。
2.大腸癌、直腸癌、食道癌、頭頸部癌(不包含腦瘤)、原發性肺癌、黑
色素癌、甲狀腺癌及子宮頸癌之分期及懷疑復發或再分期

是否符合經濟效益(花費不會太高) ?PET-CT:NT $ 36500(自費), 36500
點(健保); BS:2542點

Radiation dose

PA and lateral chest radiograph = .1 
mSv. From uptodate: Radiation-related 
risks of imaging studies

生活品質 社會經濟脈絡

1.早期偵測骨轉移對治療之好處
Physical: 減少癌症進展的發生
Psychological: 減少疾病恐慌, 正面生活動力

1.當病人骨骼掃描或核磁共振與電腦斷
層為陰性時，當臨床症狀強烈懷疑有骨
骼轉疑時，可開予正子造影檢查，給與
肺癌病人評估是否有骨轉移，使臨床醫
師對癌症治療治療計畫評估可以有所幫
助。
2.早期偵測骨轉移對治療之壞處
Economical: 增加治療骨轉移的醫療支
出

Procedure Average 
effective 

dose (mSv) 

Number of 
chest x-rays 
(PA/lateral) 

with 
equivalent 
radiation 

dose* 

Bone scan 6.3 63 

Whole 
body PET 

14. 1 141
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• 在「提出臨床問題」方面的自我評估

– 提出的問題有臨床重要性問題，清楚的知道自己問題的定
位。

• 在「搜尋最佳證據」方面的自我評估

– 已盡全力搜尋，知道我的問題的最佳證據來源，在搜尋上
愈來愈熟練了。

• 關於「嚴格評讀文獻」方面的自我評估

– 盡全力做評讀了，盡量了解 worksheet 每一項的意義，做
出了結論。

• 關於「應用到病人身上」的自我評估

– 將搜尋到的最佳證據應用到我的臨床工作中，以實證醫學
的結果來做解釋做為最佳證據用於實際臨床。

• 效率評估

– 花了一週完成這篇報告，進行實證醫學的過程是值得的。



Thank you for attention!
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