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Background: Prior case series have shown promising diagnostic sensitivity for CT scan-guided 
bronchoscop y. 
Methods: This was a prospective randomized trial comparing CT scan-guided bronchoscopy vs 
conventional bronchoscopy for the diagnosis of lung cancer in peripheral lesions and mediastinal 
lymph nodes. All procedures were performed using a protocolized number of passes for forceps, 
transbronchial needles, and brushes. Cytologists and pathologists were blinded as to bronchos- 
copy type. Patients with negative results underwent open surgical biopsy (for nodules or lymph 
nodes) or were observed for z 2 years if they had a nodule < 1 cm in size. 
Results: Fifty patients were enrolled into the study (CT scan-guided bronchoscopy, 26 patients; 
conventional bronchoscopy, 24 patients). Two patients, one from each arm, dropped out of the 
study. Ultimately, 36 patients were proven to have cancer, and 27 of these patients (75%) had 
their diagnosis made by bronchoscopy. The sensitivity for malignancy of CT scan-guided 
bronchoscopy vs conventional bronchoscopy for peripheral lesions was similar (71% vs 76%, 
respectively; p = 1.0). The sensitivity for malignancy of CT guided bronchoscopy vs conventional 
bronchoscopy for mediastinal lymph nodes was higher (100% vs 67%, respectively) but did not 
reach statistical significance (p = 0.26). On a per-lymph-node basis, there was a trend toward 
higher diagnostic accuracy with CT scan guidance (p = 0.09). The diagnostic yield was higher in 
larger lesions (p = 0.004) and when CT scanning confirmed target entry (p = 0.001). 
Conclusion: We failed to demonstrate a significant difference between CT scan-guided bronchos- 
copy and conventional bronchoscopy for the diagnosis of lung cancer in peripheral lesions and 
mediastinal lymph nodes. Further study of improved steering methods combined with CT scan 
guidance for the diagnosis of lung cancer in peripheral lesions is warranted. 
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Abbreviations: EBUS = endobronchial ultrasound; FNA = fine-needle aspiration; TBNA = transbronchial needle 
aspiration; VATS = video-assisted thorricoscopic surgery 

ronchoscopy is the most commonly used mini- B mally invasive diagnostic procedure in pulmo- 
nary medicine and is widely used for the diagnosis and 
staging of non-small cell lung cancer. The performance 
characteristics (sensitivity and specificity) of bronchos- 
copy and its ancillary procedures, such as traisbron- 
chid needle aspiration (TBNA), vary depending on the 
indication, location, and size of the lesion.I3 Diagnos- 
tic yield is also affected by the types of adjunctive 
techniques available, such as on-site cyto10gy,~-~ 

endobronchial ultrasound ( EBUS),M-12 electromag- 
netic navigation,13J4 and CT fluoroscopy. 15-17 

CT scanning has been demonstrated to be po- 
tentially useful in guiding bronchoscopic proce- 
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dures.1s5z2 However, this practice has not been 
widely adopted, and there have been no randomized 
trials comparing it to conventional bronchoscopy. 
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We therefore conducted a randomized, controlled 
study of CT scan-guided bronchoscopy vs conven- 
tional bronchoscopy to assess the hypothesis that CT 
scan guidance would improve the diagnostic yield. 

MATERIALS AND METHODS 

Consecutive patients from March 2001 to April 2004 with 
either peripheral pulmonary nodules (5 3 cm in size), peripheral 
masses (> 3 cm in size), or inediastinal lymphadenopathy (> 1 
cin in diameter) with suspected cancer without a proven patho- 
logic diagnosis were eligible. The inclusion criteria were age > 40 
years, at least a 10-pack-year history of smoking, and the ability 
to tolerate video-assisted thoracoscopic surgery (VATS). This was 
defined as an estimated postoperative FEV, of > 800 niL with no 
comorbidities that would preclude surgery. Patients with a high 
index of suspicion for benign disease (eg, sarcoidosis or tuberculosis) 
or with evidence of endobronchial disease determined by CT scan 
were excluded. The study was approved by the institutional review 
board, and all patients gave written infonned consent. 

The prebronclioscopy evaluation included reviews of CT scans 
and positron emission tomography scans, laboratory studies, and 
medical records. A bronchoscopic plan was made, including the 
site of the biopsy and the techniques to be used. The purpose of 
the procedure was classified as either the evaluation of a 
peripheral lesion, the evaluation of mediastinal nodes, or both. 
The patient was then randomized using computer-generated 
random numbers. CT scan images were available at the bedside 
for all patients to facilitate guidance. 

Bronchoscopy Procedure 

All bronchoscopies were performed (P240 bronchoscope; 
Olympus; Tokyo, Japan) by the same physician (D.O.) and the 
same nurses. Patients received meperidine (25 ing IV) and 
midazolam (1 ing IV), with titration performed according to 
moderate sedation protocols. 

Diagnostic techniques were protocolized based on indication, and 
were identical for both CT scan-guided and conventional bronchos- 
copy. Conventional bronchoscopy I itilized conventional fluoroscopy 
for diagnosis in peripheral lesions. For peripheral lesions, techniques 
included transbronchial biopsy, TRNA, brushing, and BAL. For 
transbronchial biopsies, four specimens were obtained using biopsy 
forwps (Boston Scientific; Natick, MA). For peripheral TBNA, two 
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passes were made using a 21-gauge needle (Bard; Billerica, MA). 
For transbronchial brushings, two passes were made using a cytology 
bnish (Boston Scientific). 

For bronchoscopic lymph node staging, four passes were made 
using a 21-gauge needle. This was done in a standardized fashion, 
using either the “pushing” or “jabbing” method.33 %4 Rapid on-site 
cytology evaluation was not available at our institution at the time. 

CT Flui)r[~.scopy-Guide~ Bronchoscopy 

We used a high-speed CT scanner (CT/I scanner; GE Health- 
care; Fairfield, CT) [lo mA, 120 kvp]. A scout CT scan was 
performed, and the platform was adjusted so tllat only a small 
area near the lesion would be visualized. The bronchoscopy video 
monitor was placed adjacent to the CT scan video monitor; the 
radiologist imaged instruments in real time by moving the CT 
table in sliding mode. For lymph node aspiration, a “quick-check 
technique was used to verify placement. For peripheral lesions, 
intermittent looks to localize the tip of the forceps were used. 
The total radiation time and exposure were recorded. 

Putient Follow-up und Verification 

Pathologists were blinded as to the type of bronchoscopy 
performed. All negative bronclioscopic results underwent addi- 
tional diagnostic testing with fine-needle aspiration (FNA), me- 
diastinoscopy, or VATS. Patients with a nondiagnostic FNA result 
proceeded to VATS to establish a specific diagnosis. Patients with 
small peripheral nodules (ie, < 1 cm) with negative broncho- 
scopic results who did not want to undergo VATS were also 
considered to have true-negative results if they demonstrated 
radiographic and clinical stability for at least 2 years. 

Stati.Tticd Annlysie 

Sensitivity was measured on a per-patient basis using all 
available bronchoscopic samples rather than on the basis of 
results for an individual biopsy specimen, since this is what 
clinical decisions are based on. Au. results demonstrating cancer 
were considered to be true-positive results (100% specificity). A 
secondary analysis on a per-lymphnode basis was performed 
based on a prespecified analysis. 

Statistical analyses were performed using a statistical software 
package (STATA; StataCorp; College Station, TX). Continuous 
variables are expressed as the mean and SD. Dichotomous 
variables are summarized as simple proportions. Differences 
between groups were analyzed using two-sample t tests and a 
Fisher exact test. Multivariate analysis by lesion size was per- 
formed using the Cochrane Mantel-Haenszel test. A two-tailed p 
value of < 0.05 was used to define statistical significance. 

RESULTS 
Patient Characteristics 

Seventy-two patients were eligible, and 50 patients 
were enrolled into the study (CT scan guidance, 26 
patients; conventional bronchoscopy, 24 patients). 
Twenty-two patients declined to participate in the 
study. Two patients, one from each arm, could not 
complete the study. One patient was admitted to the 
medical ICU for treatment of pneumonia prior to 
the scheduled bronchoscopy and subsequently died. 
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