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Background: Parenchymatous lung lesions often present as peripheral non-endobronchial lesions, which are
not visible through conventional flexible fiberoptic bronchoscopy. Tissue diagnosis from these lesions is
usually obtained by transbronchial lung biopsy (TBLB). The lesion location is estimated by chest radiograph
(CXR) or computerized tomography (CT) of the chest. The diagnostic yield of TBLB is limited and variable,
ranging from 16-80%. Fluoroscopy is used simultaneously with FOB during TBLB for better localization of
parenchymatous lesions. Nevertheless, fluoroscopy-guided transbronchial biopsy (Flu-TBLB) is not widely
used at present. The advantages and safety of Flu-TBLB have not yet been verified.

Objective: To compare the diagnostic yields and complications of TBLB with and without fluoroscopy guid-
ance for non-endobronchial lung lesion.

Study design: Descriptive study with subgroup analysis

Material and Method: Medical and bronchoscopic data records of patients who underwent TBLB at Siriraj
Hospital from January 2001 to June 2005 were reviewed. The patients were divided into two groups accord-
ing to the use of fluoroscopy during TBLB. Patient demographic data, underlying diseases, CXR findings,
diagnoses, complications and yields of TBLB of the two groups were compared.

Statistical analysis: Student t-test and chi-square test

Results: Six hundred and fifty patients were included in the present study. Three hundred and thirty-one
patients were in Flu-TBLB group, 319 patients were in non fluoroscopy-guided transbronchial biopsy (NFlu-
TBLB) group. The overall diagnostic yield of Flu-TBLB group was statistically significantly higher than
NFIlu-TBLB group (43.8% vs. 32.9%, p = 0.003). When comparing the diagnostic yields of the 2 groups by
CXR findings, the yields of Flu-TBLB group were statistically significantly higher than NFIu-TBLB group for
lung masses (41.4% vs. 29.5%; p = 0.036) and focal infiltrative lesions (46.2% vs. 29.4%; p = 0.008),
respectively. The yield of Flu-TBLB group was slightly higher than NFIlu-TBLB group for diffuse infiltrative
lesion (45.1% vs. 40%,; p = 0.289). No significant difference in the rate of pneumothorax discovery between
the two groups (1.2% in Flu-TBLB group and 0.6% in NFlu-TBLB group) was observed.

Conclusion: Flu-TBLB significantly increases the diagnostic yields of non-endobronchial lung masses and
focal infiltrates compared to NFlu-TBLB. There is no clinical significant difference in the rate of pneumotho-
rax discovery between the two groups. Flu-TBLB is also more cost-saving.
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Fiberoptic bronchoscopy (FOB) is widely
used to diagnose various lung diseases, especially
endobronchial lung lesions. It gives diagnostic yields
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as high as 70-90%"-2. In contrast, peripheral non-
endobronchial lung lesions have been and continue to
be a challenge to clinicians. Without accurate localiza-
tion, the diagnostic yield of transbronchial lung bio-
psy (TBLB) is limited and variable, ranging from 16-
80%%?). Fluoroscopy has been introduced and used
together with TBLB since 1974. However, this procedure
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has not been accepted to use as a standard procedure
despite the fact that it seems to improve the diagnostic
yield in localized lung parenchymal disease as well as
reducing the rate of pneumothorax.

The primary objective of the present study
was to compare the diagnostic yields and complica-
tions of TBLB with and without fluoroscopic guidance
in non-endobronchial lung lesion. The secondary
objective was to determine whether the fluoroscopy-
guided transbronchial biopsy (Flu-TBLB) has an eco-
nomic benefit.

Material and Method

The data of all adult patients with non-endo-
bronchial lung lesions who underwent FOB and TBLB
at the Pulmonary Procedure Unit (PPU), Division of
Respiratory Diseases and Tuberculosis, Department
of Medicine, Siriraj Hospital, Thailand between January
2001 and June 2005 were reviewed. Since the fluoros-
copy method was first introduced in the authors’ Pul-
monary Procedure Unit in July 2002, patients who had
FOB with TBLB done from January 2001 to June 2002
were included in the non fluoroscopy-guided trans-
bronchial biopsy (NFlu-TBLB) group and those who
had FOB with TBLB done under fluoroscopy guidance
from January 2003 to June 2005 were included in the
Flu-TBLB group. Medical and bronchoscopic data,
including patient demographics, underlying diseases,
CXR findings, diagnoses, complications and diagnos-
tic yields of TBLB of all the patients recruited in the
present study were recorded. Three CXR patterns were
also recorded separately as a mass (or nodule) lesion, a
focal infiltrative lesion and a diffuse infiltrative lesion.

Statistic analysis

Descriptive statistics were used to describe
the study population. All continuous data (such as
diagnostic yields, frequency of each underlying
disease, frequency of each radiographic pattern, final
diagnoses of Flu-TBLB and NFlu-TBLB group, pneu-
mothorax rate) were compared between the two groups.
A 2-sample (unpaired) t-test was used to compare mean
of quantitative variable (e.g. age) between two groups,
whereas a Pearson’s chi-square test was for compari-
son of qualitative variable (e.g. underlying disease, final
diagnosis) between groups. All statistical analyses
were performed using statistical software (SPSS for
Windows, Version 10.0, Chicago, IL).

Results
Six hundred and fifty patients were enrolled
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in the present study. Three hundred and thirty-one
patients were in Flu-TBLB and 319 patients in NFlu-
TBLB group. Between the two groups, there were no
statistically significant differences in mean age, sex and
the rate of underlying diseases (such as hematologic
disease, steroid use, systemic lupus erythematosus
(SLE) or post transplantation) except for human immu-
nodeficiency viral infection (HIV) that the rate was
higher in NFlu-TBLB group than Flu-TBLB group. The
data are summarized in Table 1.

The overall diagnostic yield of Flu-TBLB
group was statistically significantly higher than NFlu-
TBLB group (43.8% vs. 32.9%; p=0.003). Comparing
the diagnostic yields of the two groups by using dif-
ferent CXR patterns, the yields of Flu-TBLB group were
statistically significantly higher than NFlu-TBLB
group for lung masses (41.4% vs. 29.5%; p=0.036) and
focal infiltrative lesions (46.2% vs. 29.4%; p = 0.008).
However, the yield of the Flu-TBLB group was not
different from the NFIu-TBLB group for diffuse infiltra-
tive lesion (45.1% vs. 40%; p =0.289).

All TBLB patients

‘ NFlu-TBLB (unit cost 2,500 Baht)‘ Flu-TBLB (unit cost 3,500 Baht)
I I
Diagnostic cases 33% Diagnostic cases 44%

' .

Non-diagnostic cases 67%

| Non-diagnostic cases 56%

VATS or open lung biopsy VATS or open lung biopsy

(unit cost 35,000 Baht) (unit cost 35,000 Baht)

Total costs
[(100x3,500)+(56x35,000)]
=2,310,000 Baht
+ (56 x hospitalization cost for VATS)

Total costs
[(100x2,500)+(67x35,000)]
= 2,595,000 Baht
+ (67 x hospitalization cost for VATS)

Save 285,000 Baht + (11 x hospitalization cost )/ 100 patients

VATS = video-assisted thoracoscopic surgery

Fig. 1 Algorithm showed estimated cost saving by using
Flu-TBLB, assumed that all non-diagnostic patients
would proceed for VATS or open lung biopsy
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Table 1. Demographic data and underlying diseases of the patients

Number (%) or Mean + SD

Total (n = 650) Flu-TBLB (n = 331) NFlu-TBLB (n = 319) p-value
Age (years) 54+8.9 55+8.2 0.579
Sex :
male 186 (56.2) 198 (62.1) 0.128
Female 145 (43.8) 121 (37.9)
Underlying diseases
- None 277 (83.7) 247 (77.4) 0.160
-HIV 15 (4.5) 29 (9.1)
- Steroid use 19 (5.7) 18 (5.6)
- Hematologic disease 10 (3.0) 15 (4.7)
-SLE 8(2.4) 6(1.9)
- Post transplantation 2 (0.6) 4(1.3)

n =number, HIV = human immunodeficiency viral infection, SLE = systemic lupus erythematosus

Table 2. Frequency of the different radiographic patterns and final diagnoses in Flu-TBLB and NFlu-TBLB

groups
Number (%)
Flu-TBLB (n = 331) NFlu-TBLB (n = 319) p-value
Radiographic finding
Mass or nodule 145 (43.8) 105 (32.9) 0.010
Focal infiltrative lesion 104 (31.4) 109 (34.2)
Diffuse infiltrative lesion 82 (24.8) 105 (32.9)
Final diagnosis
Granuloma 58 (17.5) 58 (18.2) 0.140
Malignancy 70 (21.1) 43 (13.5)
Pneumocystis pneumonia 9(2.7) 13 (4.1)
Interstitial pneumonitis 12 (3.6) 8(2.5)
Fungal infection 6(1.8) 4(1.3)
Others 5(1.5) 3(0.9)
Non diagnostic 171 (51.7) 190 (59.6)

Among the three different patterns of radio-
graphic abnormality, the authors found mass or nodu-
lar lung lesions the most common, followed by focal
infiltrative lesions and then by diffuse infiltrative le-
sions in Flu-TBLB group. These three radiographic
abnormalities were distributed almost equally in the
NFlu-TBLB group. More patients had masses or nodu-
lar lesions in Flu-TBLB than NFlu-TLB, as shown in
Table 2.

Patients’ final diagnoses from TBLB are
shown in Table 2. Malignancy and granuloma were
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found most frequently, ranking first and second among
other diagnoses in both Flu-TBLB and NFlu-TBLB
groups. The rest of the diagnoses were pneumocystis
pneumonia, interstitial pneumonitis, fungal infection,
alveolar proteinosis, pulmonary alveolar capillaritis, and
nocardia infection. The rate of malignancy diagnosis
was significantly higher in the Flu-TBLB group com-
pared to the NFlu-TBLB group (21.1% vs. 13.5%; p <
0.05).

In the present study, among 650 patients,
pneumothorax occurred only in six patients (four had
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Table 3. Diagnostic yields of TBLB among different studies

Studies n Mass(%) Focal lesion (%) Diffuse lesion(%)
Flu NFlu Flu NFlu Flu NFIu

Popp W, 1990 99 36

Chechani V, 1996 49 57

Cortese D, 1979 48 46

Yang MC, 2004 96 39 61

De Fenoyl O, 1989 174 87

Ailani R.K, 1993 30 76

Anders GT, 1988 112 73 26 72 77

Our study 650 42 30 46 29 45 40

diffuse infiltrative lesion and two had focal infiltrative
lesion). There was no clinical significant difference
between the two groups (two patients (0.6%) in the
NFlu-TBLB group and four patients (1.2%) in the Flu-
TBLB group). Among these six patients, only two
patients required intercostal chest tube drainage, two
patients underwent transthoracic needle aspiration.
They were all discharged after 72 hours of hospitaliza-
tion. The other two patients were asymptomatic and
no intervention was required. There was no mortality
reported.

Discussion

The use of fluoroscopy during TBLB has been
debated for several years. It is uncertain whether fluo-
roscopy may aid the diagnosis of non-endobronchial
lung lesions and/or reduce the rate of complications
from the procedures. In addition, the fluoroscopy
itself'is not available in many institutions. There were a
few case reports regarding the diagnostic yields of fluo-
roscopy-guided TBLB, most of these were done in a
small number of patients with lung masses or nodules.
A few reports, however, compared the yields of Flu-
TBLB and NFlu-TBLB in the same studies. The addi-
tional yields from fluoroscopy use during TBLB were
conflicting. The diagnostic yields of TBLB with fluo-
roscopy guidance varied from 39-73%@*7-19 as shown
in Table 3.

In 1988, Anders GT et al reported a higher
diagnostic yield of TBLB with fluoroscopy than with-
out fluoroscopy for the mass lesion, but had similar
yields for diffuse infiltrative lesion in 112 patients®.
In the present study, the authors demonstrated overall
significantly higher diagnostic yields of Flu-TBLB
in much larger group of patients (650 patients). The
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authors also demonstrated that not only is the diag-
nostic yield of lung masses improved by fluoroscopy
guided-TBLB, but also the yields of focal infiltrative
lesions. While in the diffuse disease, the yield was not
different, it seemed to be higher in the fluoroscopy-
use group. The authors believe that fluoroscopy did
enhance the yield in distinct radiographic patterns of
non-endobronchial lung lesion.

The number of patients with final diagnosis
of malignancy in Flu-TBLB group was significantly
higher than the NFlu-TBLB group. This might be from
the higher number of patients with lung masses or
nodules included in Flu-TBLB group. Since these types
of lesions had a high likelihood of being malignant
lesions in general, this might indirectly increase the
diagnostic yields of malignancy in Flu-TBLB group.

TBLB does increase the risk of procedure-
related pneumothorax. Reported risks of TBLB-related
pneumothorax were ranged from 0.3 to 3%""!3 but
the risk could increase in diffuse infiltrative lesion
ranging from 0.5 to14% 1219,

A few studies reported that the pneumo-
thorax rate in TBLB might decrease with fluoroscopy®.
In the present study, pneumothorax occurred very mini-
mally, only about 1% in both the Flu-TBLB and NFlu-
TBLB groups. The majority of cases with pneumotho-
rax occurred in diffuse infiltrative lesion, the same as in
other reports. Nevertheless, the rate of pneumothorax
in the presented NFlu-TBLB group might be underesti-
mated because post-bronchoscopic CXR was per-
formed only in suspected cases, while in the Flu-TBLB
group all the patients underwent fluoroscopic screen-
ing for pneumothorax immediately after the procedure.

The authors also used their hospital unit price
(calculated by considering the price of equipments,
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labor cost, maintenance cost, average number of
patients using the equipment over 10 years) to approxi-
mate the cost of fluoroscopy use and the cost of other
additional procedures such as open lung biopsy or
video-assisted thoracoscopic surgery (VATS) that
might be needed once the TBLB results were non-
diagnostic.

Under the assumption that all the patients with
non-endobronchial lung lesion who underwent TBLB
with non-diagnostic result would be sent for open lung
biopsy or VATS, the authors estimated the total cost
needed to obtain final diagnosis. In the Flu-TBLB
group, with the diagnostic yield of 44%, the estimated
total cost for obtaining final diagnoses in a hundred
cases was 2,310,000 Thai Baht plus hospitalization
cost for VATS or open lung biopsy of 56 cases. In the
NFlu-TBLB group, with the diagnostic yield of 33%,
estimated total cost for obtaining final diagnoses in a
hundred cases was 2,595,000 Thai Baht plus hospi-
talization cost for VATS of 67 cases. In this scenario,
Flu-TBLB might save at least 285,000 Thai Baht plus
hospitalization cost for VATS or open lung biopsy of
11 cases per a hundred cases, shown in Fig. 1.

Conclusion

Flu-TBLB significantly increases the diagnos-
tic yields of non-endobronchial lung masses and
focal infiltrates compared to NFlu-TBLB. No clinically
significant difference in the rate of pneumothorax
between the two groups was observed. Flu-TBLB is
also more cost-saving.
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