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Predicting Factors for Conversion from Fluoroscopy Guided
Percutaneous Transthoracic Needle Biopsy to Cone-Beam CT
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Purpose: To evaluate the predicting factors for conversion from fluoroscopy guided
percutaneous transthoracic needle biopsy (PTNB) to cone-beam CT guided PTNB.
Materials and Methods: From January 2011 to December 2012, we retrospectively
identified 38 patients who underwent cone-beam CT guided PTNB with solid pul-
monary lesions, and 76 patients who underwent fluoroscopy guided PTNB were
matched to the patients who underwent cone-beam CT guided PTNB for age, sex,
and lesion location. We evaluated predicting factors such as, long-axis diameter,
short-axis diameter, anterior-posterior diameter, and CT attenuation value of the
solid pulmonary lesion affecting conversion from fluoroscopy guided PTNB to cone-
beam CT guided PTNB. Pearson y” test, Fisher exact test, and independent t test were
used in statistical analyses; in addition, we also used receiver operating characteris-
tics curve to find the proper cut-off values affecting the conversion to cone-beam
CT guided PTNB.

Results: Short-axis, long-axis, anterior-posterior diameter and CT attenuation value
of the solid pulmonary lesion in patients who underwent fluoroscopy guided PTNB
were 2.70 + 1.57 cm, 3.40 + 1.92 cm, 3.06 + 1.81 cm, and 35.67 + 15.70 Hounsfield
unit (HU), respectively. Short-axis, long-axis, anterior-posterior diameter and CT atten-
uation value of the solid pulmonary lesion in patients who underwent cone-beam CT
guided PTNB were 1.60 + 1.30 cm, 2.20 + 1.45 cm, 1.91 + 1.99 cm, and 18.32 + 23.11
HU, respectively. Short-axis, long-axis, anterior-posterior diameter, and CT attenuation
value showed a significantly different mean value between the 2 groups (p = 0.001, p<
0.001, p = 0.003, p < 0.001, respectively). Odd ratios of CT attenuation value and
short-axis diameter of the solid pulmonary lesion were 0.952 and 0.618, respectively.
Proper cut-off values affecting the conversion to cone-beam CT guided PTNB were
1.65 cm (sensitivity 68.4%, specificity 71.1%) in short-axis diameter and 29.50 HU
(sensitivity 65.8%, specificity 65.8%) in CT attenuation value.

Conclusion: Low CT attenuation value and small short-axis diameter of the solid
pulmonary lesion affect conversion from fluoroscopy guided PTNB to cone-beam CT
guided PTNB.
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Table 1. Demographics and Image Characteristics between Patients

Underwent Fluoroscopy Guided PTNB and Underwent Cone-Beam CT
Guided PTNB

Nonconverted Converted

Patients Patients p-Value
(n=76) (n =38)
Age 5845+ 194  57.89+240 0.864
Sex 1.000"
Male 48 (68.2) 24(63.2)
Female 28 (31.8) 14 (36.8)
Date interval (days)* 9.71 + 1.41 11.29 + 1.68 0.498"
No. of biopsy 0.004
>3 27 (35.5) 5(13.2)
<3 49 (64.5) 33(86.8)
Surrounded consolidation 15(19.7) 8(21.1) 0.869"
Abutting
Vessel 1(1.3) 7(18.4) 0.001°
Pleura 41(53.9) 18 (47.4) 0.508"
Cavitary lesion 11 (14.5) 5(13.2) 0.849*
Margin 0337
Spiculated 18(23.7) 13 (34.2)
Smooth 34 (44.7) 12 (31.6)
Irreqular 24 (31.6) 13 (34.2)
Location 1.000°
Right upper 20 (26.3) 10 (26.3)
Right lower 10(13.2) 5(13.2)
Left upper 18(23.7) 9(23.7)
Left lower 28 (36.8) 14 (36.8)
Distribution 0.271°
Proximal 4(5.3) 4(10.5)
Middle 28(36.8) 9(23.7)
Distal 44 (579) 25 (65.8)
Emphysema 26 (34.2) 8(21.1) 0.148"
Patient position 0.083"
Supine 29 (38.2) 21 (55.3)
Prone 47 (61.8) 17 (44.7)
Complication 0.020°
Hemoptysis 6(7.9) 10 (26.3)
Pneumothorax 6(7.9) 4(10.5)

Data in parentheses are percentages.

*Data interval means days between CT exam date and PTNB date.
*p value was calculated with the independent sample t test.

*p value was calculated with the Pearson ¥ test.

$p value was calculated with the Fisher exact test.

PTNB = percutaneous transthoracic needle biopsy
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Fig. 1. A small pulmonary nodule in the right upper lobe of a 47-year-old woman with history of breast cancer.

A. About 1 cm-sized well-marginated, small, round nodule in RUL is noted on the lung setting axial image of the HRCT.

B. CT mean attenuation value is measured using free-drawing ROl on the mediastinal setting of axial image.

C. The nodule was not detected on fluoroscopy performed with the patient in supine position.

D. The operator accordingly performed cone-beam CT guided PTNB with careful adjustment of the needle. The result of PTNB indicated a meta-
static adenocarcinoma.

HRCT = high-resolution CT, PTNB = percutaneous transthoracic needle biopsy, ROl = region of interest, RUL = right upper lobe

218 CHPHEAFQISRIR] 2015;73(4):216-224  jksronline.org



of%| 9|

|o

ot B CTE st FA] £ A2 Sl H HeZ 20k
o}, o] FA] 2 GAJolA 2 Hou AT} 2 Z|ojA|H 4]
. Ao 7o) SOl THRHAIA] QRethH, HAF =0 sigth=
FAl 29 Rk A2 AlRgR 1FoA gAd2 485, o 1|90 =4 OR(2% Lidocaine HCL, 2419k o4, oh=)
2875012 ™ Lol= 10~81A41(E+, 614D AL, CBCT -F=5t FRR] o532 1este] 18 GO AFs AHFCR 1~5%]9
Ahor A TFoA A 241, o 14ToIRlA L 2 WS Al

Ol= 16~88A (-, 59.541) FtHTable 1). BE FRR= CBCT (Syngo DynaCT®, Siemens AG, Health-

care Sector, Forchheim, Germany) 752 7FAIAL Q= Al &

= 11499 ZH} ol AL 729010 o gL 427013
O] L}o]= 10~88A (B, 60AI) ST 1 YrHol EAJS HA]

CTeF PTNB Al@7t212] 717k 0~80U(E, 109)
™o
(o]

o

32

Sl rok
N

ox
ol rlo
_|o[: |

PN

B[O g8 44 g o ZX|(AXIOM Artis dBA: Siemens Medical Solutions,

D= Al 23H9] Auja] B A 92 7R IEWA Forchheim, Germany)& ARSSIGITE. THFO] | BEHO] FA] 2
Feletat Aot Alsiaint. WA, Fuld] F57 AHS Al F SN TG T2l HR| e B 541 CBCT f=
Yot7| 270 ek FF CTolA o it ujiete] A2ls  of o= HRhsiglon], tx oo et CTE Falsto]
St 7P 7 A 4 Qe el Y E= HOl S Ao AR fIR|9] ulFo] WA vlEabg
HoRZ RS QIEAA ool w3eh. 2, ool Y EARME FARAZ|AL CBCTE EFskiet. #9%E CBCTOIA]

”Min -43

Max 137

SD 28.25

Mean 43.00°
‘W Area 833.55 mm

C D
Fig. 2. A solitary pulmonary mass suspicious for malignancy in the right lower lobe of a 72-year-old man, which was well-marginated, irregular-
shaped, and abutting the pleura.
A. Antero-posterior diameter of the mass is measured to about 3.61 cm on the unenhanced axial image of the chest CT.
B. CT mean attenuation value is subsequently measured using free-drawing ROl on the unenhanced axial image.
C. Long-axis and short axis diameters are also measured on the coronal reconstructed image.
D. Fluoroscopic image shows the mass with well-defined margin on the left side. The operator next performed fluoroscopy-guided PTNB with
patient in prone position and careful adjustment of the needle; the result of PTNB indicated a squamous cell carcinoma.
PTNB = percutaneous transthoracic needle biopsy, ROl = region of interest
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Table 2. Pathologic Results of the Percutaneous Transthoracic Needle
Biopsies

Nonconverted Converted

Biopsy Results Patients Patients Total
(n=14)
(n=176) (n=38)
Malignancy
Primary
Adenocarcinoma 13 4 17
Squamous cell ca. 7 2 9
Small cell lung cancer 4 2 6
Sarcoma 0 1 1
Neurogenic tumor 1 0 1
AIS 1 0 1
Metastatic tumor® 2 2 4
Benign
CGl 20 8 28
Organizing pneumonia 10 4 14
NSCI 9 8 17
Fungus (aspergillosis) 2 1 3
Chondroidhamartoma 1 3 4
Failure
Lung parenchyma 1 2 3
Necrotic tissue 1 0 1
Confirmed using VATs 4 1 5

Data in parentheses are percentages.

*Metastatic tumors from breast cancer, colorectal cancer, hepatocellular
carcinoma, and diffuse large B cell lymphoma.

*Five cases was confirmed by using the VATs biopsy due to failure of PTNB.
AIS = adenocarcinoma in situ (new name for BAC under the new IASLC),
BAC = bronchoalveolar carcinoma, CGl = chronic granulomatous inflam-
mation with/without necrosis, IASLC = International Association for the
Study of Lung Cancer, NSCI = nonspecific chronic inflammation, PTNB =
percutaneous transthoracic needle biopsy, VATs = video assisted thoracoscopy
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Fig. 3. Box plots of predicting independent variables in conversion of fluoroscopy guided PTNB to cone-beam CT guided PTNB.
A. Box plot comparing the short-axis diameter, long-axis diameter, and AP diameter of pulmonary lesion between the patients who underwent

fluoroscopy-guided PTNB vs. cone-beam CT guided PTNB.

B. Box plot showing CT attenuation value of pulmonary lesion of the above 2 groups.

* e = outlier.

AP = anterior to posterior, PTNB = percutaneous transthoracic needle biopsy
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