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=Abstract=

Usefulness of LIFE in diagnosis of bronchogenic carcinoma

Sang Hwa Lee, M.D., Jae Jeong Shim, M.D., So Ra Lee, M.D., Sang Youb Lee, M.D.,
Jung Kyung Suh, M.D., Jae Yun Cho, M.D., Han Gyum Kim', M.D., Kwang Ho in, M.D.,
Young Ho Choi?, M.D., Hark Jei Kim?, M.D., Se Hwa Yoo, M.D., Kyung Ho Kang, M.D.

Department of Internal Medicine, Pathologyl, Chest surgery2, College of Medicine,
Korea University, Seoul, Korea

Background : Although the overall prognosis of patients with lung cancer is poor, highly
effective treatment exists for the small subset of patients with early lung cancer(carcinoma in
situ/micro- invasive cancer). But very few patients have benefit from them because these lesions
are difficult to detect and localize with conventional white-light bronchoscopy. To overcome this
problem, a Lung Imaging Fluorescence Endoscopic device(LIFE) was developed to detect and
clearly delineate the exact location and extent of premalignant and early lung cancer lesions
using differences in tissue autofluorescence.

Purpose : The purpose of this study was to determine the difference of senmsitivity and
specificity in detecting dysplasia and carcinoma between fluorescence imaging and conventional
white light bronchoscopy.

Material and Methods : 35 patients (16 with abnormal chest X-ray, 2 with positive sputum
study, 2 with undiagnosed pleural effusion, 15 with respiratory symptom) ha\-'e been examined by
LIFE imaging system. After a white light bronchoscopy, the patients were submitted to
fluorescence bronchoscopy and the findings of both examinations have been classified in 3

categories(class I, II, III). From of all class Il and I sites, 79 biopsy specimens have been collected
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for histologic examination: a comparison between histologic results and white light or
fluorescence bronchoscopy has been performed for assessing sensitivity and specificity
of the two methods.

Results :

1) Total 79 sites in 35 patients were examined. Histology demonstrated 8 normal mucosa, 21
hyperplasia, 23 dysplasia, and 27 microinvasive and invasive carcinoma.

. 2) The sensitivity of white light or fluorescence bronchoscopy in detecting dysplasia was
60.9% and 82.6%, respectively.

3) The results of this study showed 70.3 % sensitivity for microinvasive or invasive
carcinoma with LIFE system, versus 100% sensitivity for white light in 27 cases of carcinoma.
The false negative study of LIFE system was 8 cases(3 adenocarcinoma and 5 small cell
carcinoma), which were infiltrated in submucosal area and had normal epithelium.

Conclusion : To improve the ability to diagnose and stage more accurately, fluorescence
imaging may become an important adjunct to conventional bronchoscopic examination because
of its high detection rate of premalignant and malignant epithelial lesion. But, it has limitation

to detect in submucosal infiltrating carcinoma.
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lung cancer
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- abnormal chest X-ray
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(mass : 9, atelectasis : 4, pneumonia : 3)
- positive sputum study 2
- undiagnosed pleural effusion 2
- blood-tinged sputum and hemoptysis : 9

- chronic cough : 6
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Table 3. Pathology Codes(Interpretation)
1.0 = Normal
2.0 = Inflammation
2.1 = Polymorphs
2.1 = Eosionophils
2.1 = Plasma cells
2.1 = Basement Membrane Thickening
2.1 = Lymphocytes
2.1 = Granulomatous Inflammation
3.0 = Hyperplasia
3.1 = No atypia - reserve or
basal cell hyperplasia
= Squamous metaplasia
4.0 = Mild atypia
4.1 = Mild atypia - without metaplasia
4.2 = Mild atypia - with metaplasia
5.0 = Mod-Severe atypia
5.1 = Moderate - no metaplasia
5.2 = Moderate - with metaplasia
5.1 = Severe - no metaplasia
5.1 = Severe - with metaplasia
6.0 = CIS
' 6.1 = Squamous
6.2 = Glandular
6.3 = Other
7.0 = Microinvasive
7.1 = Squamous
7.2 = Glandular
7.3 = Other
8.0 = Carcinoma
8.1 = Squamous
8.2 = Glandular
8.3 = Large cell
8.4 = Small cell
8.5 = Other
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Table 5. Pathologic Results of the Bronchoscopic Biopsy Specimen

Normal Hyperplasia Dysplasia Microinvasive or Invasive cancer Total
WLB - 0 17 9 0 26
+ 8 4 14 27 53
LIFE - 7 4 8 23
+ 1 17 19 19 56

WLB : White Light Bronchoscopy, LIFE : Lung Imaging Fluorescence

Endoscopic device

Table 6. Comparison of the Sensitivity and Specificity between two Methods

WLB LIFE P value
Sensitivity (Detection of dysplasia) 14/23(60.9%) 19/23(82.6%) 0.098*
Sensitivity (Detection of invasive cancer) 27/27(100%) 19/27(70.3%) 0.0004*
Specificity (normal and hyperplasia) 17/29(58.6%) 11/29(37.9%) 0.114

* Significance of P value, comparing between WLB and LIFE
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Fig. 1. A. White-light bronchoscopy showed a large lobulated mass and obstructing the lumen in the

left upper main bronchus, The mass appeared rusty color on LIFE,

B. The mass was histologically confirmed to squamous cell carcinoma(H & E. < 1K)
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Fig. 2. Small cell carcinoma of the right upper main bronchus. A. WLB showed a diffuse infiltrated
mucosa, and LIFE showed weak reddish-brown color. B. The microphotograph shows mucosal and

submucosal infiltration with small cell carcinoma.(H & E, *100)
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Fig. 3. A. An clevated submucosal mass was showed at right intermedius bronchus on WLB, but normal
green color on LIFE. B. The microphotograph shows submucosal infiltration by small cell carcinoma

without any abnormal epithelium. (H & E, =100}
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Fig. 4. Cancer invasion around the mass. A, WLB showed the central mass with submucosal bulging in

right side, and LIFE showed normal green color. B. The microphotograph shows submucosal infiltration

by small cell carcinoma with intact epithelium.(H & E, > 100)
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Table 7. Comparison of the Sensitivity and Specificity between Cell Types

Cell types LIFE Sensitivity WLB Sensitivity P value
Squamous cell 717(100%) 7/7(100%) -
Adenoca 4/7(57.1%) 7/7(100%) 0.025%
Large cell 1/1(100%) 1/1(100%) -
Small cell 3/8(37.5%) 8/8(100%) 0.002*
Others 4/4(100%) 4/4(100%) -

* Significance of P value, comparing between WLB and LIFE

Table 8. Pathologic Results of the Bronchoscopic
Biopsy Specimen around the Mass

Microinvasive or Invasive cancer

- +

WLB - 0 0
+ 8 4
LIFE - 6 3*
+ 2 1

* : submucosal infiltration, or hyperplasia on

mucosa
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