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Diagnostic Efficacy and Complications by Transthoracic Fine Needle
Aspiration Biopsy of Localized Lung Lesions

Nak Cheon Seong, M.D., Ki Joong Kim, M.D.,
Ki Heon Yoon, M.D., Jee Hong Yoo, M.D., Hong Mo Kang, M.D.

Department of Internal Medicine, Kyung Hee University, College of Medicine, Seoul, Korea

Background : Transthoracic fine needle aspiration and biopsy(TNAB) has become a
frequently used technique in the investigation of the intrathoracic lesions because of its safety,
reliability, and accuracy.

Method : Data on 125 patients who underwent TNAB from 1990 through 1994 were studied
to determine the diagnostic sensitivity, accuracy and complications of this procedure as related to
lesion type and location.

Results :

1. The over-all diagnostic sensitivity of TNAB was 61.6%(77 of 125 patients).

2. The diagnostic yields were as high as 89.9% for malignant lesions, but a specific diagnosis
of benign lesions were obtained only in 30% of benign lung lesions.

3. The correlation between results of TNAB cytology and of final histology was as high as
88.2%.

4. Lung lesions that were greater than 3cm in size had a higher proportion of correct
diagnosis(73.3%) as compared with lesions 3cm or less in size(38.1%). But there was no
significant difference between the central and peripheral lung lesions.

5. There were no serious complications to TNAB. In 12.8% of the procedures a pneumothorax
developed, indicating a chest tube in 1.6% of the procedures. In 2 cases, minimal hemoptysis
developed which did not require treatment. /

Conclusion : In our experience, TNAB represents a minor and safe procedure, which
permits a direct approach to localized malignant lung lesions with a high degree of accuracy.
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Table 1. Diagnostic Criteria of Final Diagnosis*

Malignancy

1) Proved by cytology or histology

2) Progressive enlargement of the
lung mass

3) Metastatic disease

4y A progressive downhill course
leading to death

Benign

1) Proved by bacteriology or
histology

2) Disappeared lesion

3) Decreased in size

4) Showed no increase in size for
at least one year following the
needle biopsy

* By Jack L. Westcott, M.D.: Radiology 137:32, 1980
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Table 2. Final Outcome of 125 Patients with Localized Lung Lesions

Lesions No.(%) Diagnosed by TNAB
Malignandt lesions
Squamous cell carcinoma 28(40.6) 28
Adenoccarcinoma 27(39.1) 24
Small cell carcinoma 5(7.2) 5
Large cell carcinoma 114 1
Undifferentiated carcinoma 1.4 1
Malignant mesothelioma 114 0
Metastatic carcinoma 6(8.7) 3
Total 69(100) 62
Benign lesions
Tuberculosis 33(66.0) 11
Abscess/organizing pneumonia 9(18.0) 1
Aspergillosis 480 1
Paragonimiasis 2(4.0) 1
Thymoma 120 1
Foreign body granuloma 12.0) 0
Total 50(100) 15
Not cddonfirmed 6 0
Total 125 77
Table 3. Diagnostic Efficacy of TNAB
Final diagnosis No. TNAB diagnosis No. Sg’}iﬁ&";?%
Malignancy TNAB positive 62 89.9
TNAB negative 7
Benign TNAB positive 15 300
TNAB negative 35
Not confirmed 6 TNAB negative 6
Total 125 TNAB positive 77 616

Table 4. Diagnostic Correlation Between Cytologic and
Histologic Diagnoses in 17 Patients Whose FNAB Was
Followed by Resection of Lung Tissue

Histologic diagnosis

TNAB diagnosis ce!stqg:rgggfna Adenocarcinoma e%niifgengt:;‘;
Squahjous oell 8 5
carcinoma
Adenccarcinoma 6 '
Undifferenciated :
carcinoma

Table 5. Correlation of Diagnostic Sensitivity with Size

and Location of Lesions

No. of positive
diagnosis (%)

p vaiue

Size

Location Central
Peripheral

21

86
2
103

8(38.1) p<0.005
63(73.3)
12(45.5) p>0.05
64(62.1)
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13,15,20,27)

No.(%)
14(11.2)
2(1.6)

Complication
Pneumothorax

Table 6. Complications of TNAB

0

A

AN 7He

B
o
70

ol

FA

=E B a2y

1

Rt

£

P
e

1

kel
il

BolA| &9
§- 73.3%E

-

g o]

%,
A7)

=

=

T

R

]

IS

7ol

b e =70 wel dekgo] 3em MRt

L

A9

il

-

T

7 2A7
19 ol gt

A s didolA AL

=

LAY, A2l SR 9
=

AR FAFAA daste] AY A5

H.o]
7ty Fa

]

o] TNABE ZAol
¢l A9 381%, 3cm ©]

o
TNAB

A

A

FA7]

1883

olef A%

el52024)
=2 =

o o
op e

ol 8l

L
|
ol

16(12.8)
TNAB

}

Aol oln)

RN

]

1o

ol oA ek

o] A® 1198 504

}_
Al
IS

9

A el =77t
g 1047 ol A

ALO
)

]

3
&

o] TH(318%) o2 ot
1
(o]

=

oL A]
A

Az
3 4

ol
605 467(76.6%), 4em 7Rt

1 4478 % 18'(40.9%) . & 4em ©]

hES

504 ]

s
i

Pz
[e]

)

Hemoptysis
Total
al
5
AUATHP>0.05).
7}
Hr22.23)

7H el A
H(p<0.005).

5]
%3 (p<0.01)

]
7F
= 54" T oPdo] 34%(63%), &

94

Leyden o] A

=
=
Aol
4
3t

5}

[e]

=

o}
[«3]

Bk

4

A

oF
No

fron

TNA

fu

A4S B

]

& [e]
iz

¥

o] arelA Y. o

=

[s]

Al

o] Mol
el A 60-90%°]
&1?31 9}]\%‘3] 10,15,19,20,32,33) ‘E‘Od?_oﬂ /\1

1

9
T

ek Apolof

fLE

1

=

TNABe| <]
2]

7t
prs)
- 343 -

Hoj

[

==

=

ok =9

}o]

S

#3he)

kS

I

ko)
T

3
T

7]¢]
A

|
—

Ao 7 1960 o)

13} opol wmera

o
°Hd



€8 B85 TNABAY ooz v %
2 2283 A7t 9e 173604 150l
UX st 832%9 H| LA ili% dAEE B
Atk LA FUY 2ME EF BaMXE
@ol7] W&ol TNABe| ot =23z 7
© Hlaz Aol a1 AswEe 443
= A8 ol d AL whEAl HHS)

“q .
34 329 @% gree w

o A

TNABOi] o5t Aol 50% oJFE b4
ol w5 w9 e oz Az Y-
ﬂlm” olBF AL HA A Ay ¢
e o Be 7ol "asly] gojth?,
& ok wwd 2

ATl X = TNABO

o

wgol 0% WA dehdbd ol
Zgauged] AV ARG WRo) 2
o gol Hu HSold @Folt e

TNAB 23 #4014 24 wvos nAg
o} Bo] Awg Fualels] Wiol Wekgol
QAT 4 B F\7ke] AHRESE EolR

f‘
L
S

o

i
rlr
~
:

Y

& E

m,} oy wus AhedE
WE FAAY, A4 BaY 99 95
243} 29, mE Foo] g ¢
A THEES AHE Wl
= Qow %}aﬁ?ﬁ?lt‘%“” e olei

|

#w&ﬁdrlfoﬁ
mo (L oox O mE T R

r

RN
N, P
X ox o
| 0%
B
L

s

£
gﬁi&.ﬁ&c&
a2
2 =
S oo g
agn&mio
"ﬁ;é_ﬁmgze.:
Do w B =
o B
Mo r m R = ¢
N o ot
-
oo o & 2

2
i)
(ol
o
2
e
e
)
o
%
Y,
N
lo
ok
B
L
=

Hoz ue 73 s gl
o]

% TNABE ¥ %

A Aol ofHAY # B W oe B %’*

B oHdg 93 #9e #

AggozA AdES i%?——}

17,19,20,31,34‘35) Hﬂg}@} }q g
© 1

AE ZA 4B FH9

e 22 Polapedl oA feE W
9%

4

&

o2 gelA QT auy o WHe
8% & A A% AP WY F AL
W o g % RARdE AR ebgol
JYHE Al AFELe 434
W ol mejen, o AsE Ay
@ 2% b 2A e A8

Rt
H1
§)
2a

r
SN
T
]
fi
24
)

TNABS 7F¢ &3t @93 7§y 1
el A", HAR &9, Tl 1A, HJ3
ER2E 5% dAFEe Ho] Fo] WA=
Ao LAPAYUBLIID 1ol wyge
8-61%= ThekslA HuEI govt fREE
AAEL 10-3B%= 2psta gk ol
7189 s F &

Ao A7|® 4

44 HAge] b 2 29er NIHT
QPO 7)) *315%— w37 98 33
ol F% %m—% dEse 54 5§ AA
a1, 7bsd Jddst s i) A% F
ute] s:%%% SBa AEF 100%9) s
BoA A& Fole A& FAE o=
FolA st WP vx Fod A& §

u xlo]lZ 4% collagen foam plugsSZ
o= P Aled ox wEHAG AR
B8 125F FHTo] 168oR 128%°|1
% 7An|g Aol 29l 7|Fe] 147
02 2% v 2yl ¥ 4¥g 293
AL dFE Avsidded oHg e g



| 7he

22 gauge®

z=0
g Aol A T

s
ki

&

i ekate] 12.8%0 4 A

i

Fa.

[

1.6%°l &3}

o]

718 Bt

I8
=
=
w0
o
-

© TNABE ZAgzrhd 718273 4

a4

el A

ojA ekt

o4

Tl
sf ]
™
®a

T7HE AL ol AE7hA H)

Eay
©

7o)

e

=

L
O

o}
Ba
HO
B!

3
XA

1) Beckett WS: Epidemiology and etiology of lung

in  Chest

1, philadelphia, W.B. Saunders

RA: Clinics

In Matthay

cangcer,

Fath

S

el =4t

Medicine, 14:

Co, 1993
2) Wallace JM, Deutsch AL: Flexible fiberoptic

019909 1€5E 19949 129714 4

e

lung

needle
agpiration for evaluating the solitary nodule.

Chest 81: 665, 1982

3) Godwin JD, Speckman JM, Fram EK, Johnson

bronchoscopy and percutaneous

Pae)
=,

f=3

<l

GA, Putman CE, Korobkin M, Breiman RS:
Distinguishing benign from malignant pulmonary

}:

D tiggatel o

ZAz

49 2

d

o A

ksl

¢ TNAB

Radiology

nodules by computed tomography.

144: 349, 1982
4) McDougall B, Weinerman B: The value of

89.9%:

11,

sputum cytology. J Gen Inten Med 7(1):

1992
5) Khajotia RR, Mohn A, Pokieser L, Schallescha

Egies

AAL} Grgol
A EE= 8R2%E

ELE

g A

¢l

3) TNARol

KJ, Vetter N: Induced sputum and cytological

diagnosis of lung cancer. Lancet 19: 976, 1991
6) Milman N, Munch EP, Faurschou P: Fiberoptic

],

bronchoscopy in local anaesthesia. Indications,

results, and complications in 1323 examinations.

jig]
[ap]



7

8

9N 3

10)

Acta Endoscopica 23: 151, 1993
oI¥lE, PEZ, FA, AEE, oIFF, wHy
&, 043, ANE, o)FY: a4 AABe
Z9H A, heuaeks) A 3265, 1987
oMY, AAE, #7189, FAF, FEE: A
4 A FU AR AwE f84. 29 1
=

& 71 2% 37 294, 1990

A, A4E, e, Had, ¥, 13
2, s FFAAEAAA:10004 0] A
AH 9 BEFE e ets 315)
897, 1994

Penketh ARL, Robinson AA, Barker V, Flower

CDR: Use of percutancous needle biopsy in the
investigation of solitary pulmonary nodules.
Thorax 42: 967, 1987

11) Levine MS, Weiss JM, Harreil JH, Cameron TJ,

KM: Transthoracic needle
biopsy following negative fiberoptic broncho-
scopy ‘in solitary pulmonary nodules. Chest 93:
1152, 1988

Moser aspiration

12) Grode G, Faurschou P, Milman N: Percutaneous

13)

transthoracic fine-needle lung biopsy with three
different needles. A retrospective study of results
and complications in 224 patients. Respiration
60: 284, 1993

Johnston 'WW: Percutaneous fine needle aspira-
tion biopsy of the lung; a study of 1,015
patients. Acta Cytol 28: 218, 1984

14) Perlmutt LN, Johnston WW, Dunnick NR: Perc-

15}

16)

17)

utaneous  transthoracic  needle
review. AJR 152: 451, 1989
Westcott JL: Direct percutaneous needle aspir-
ation of localized pulmonary lesions; Results in
422 patients. Radiology 137: 31, 1980

Berquist TH, Bailey PB, Cortese DA, Miller

aspiration: A

WE: Transthoracic needle biopsy: accuracy and
complications in relation to location and type of
lesion. Mayo Clinic Proc 55: 475, 1980

Khouri NF, Stitik FP, Frozan YS, Gupta PK,
Kim WS, Scott WW, Jr, Hamper UM, Mann

18)

19)

20)

RB, Eggleston JC, Baker RR: Transthoracic
needle aspiration biopsy of benign and malignant
lung lesions. AJR 144: 281, 1985

Milman N, Fauwrschou P, Grode G: Diagnostic
yield of transthoracic needle aspiration biopsy
following negative fiberoptic bronchoscopy in
103 patients with peripheral circumscribed
pulmonary lesions. Respiration 62: 1, 1995
Westcott JL: Percutaneous transthoracic needle
biopsy. Radiology 169(3): 593, 1988

Weisbrod GL: Transthoracic percutaneous lung
biopsy. Radiol Clin North Am 28(3): 647, 1990

21) Leyden H: On infectious pneumonia (Ger). Dtsch

Med Wochenschr 9: 52, 1883

22) Tao LC, Pearson FG, Delarue NC: Percutaneous

23)

24)

25)

26)

fine-needle aspiration biopsy: Its value to
clinical practice. Cancer 45: 1480, 1980

Tao LC, Sanders DE, McLoughlin MJ: Current
concepts in  fine-needle biopsy
cytology. Hum Pathol 2: 94, 1980

House AJ, Thomson KR: Evaluation of a new
transthoracic needle for biopsy of benign and
malignant lung lesions. AIR 129: 215, 1977
Bandt PH, Blank N, Castellino RA: Needle
diagnosis of pneumonitis: value in high risk
patients. JAMA 220: 1578, 1972

Catellino R, Blank N: Etiologic diagnosis of

aspiration

focal pulmonary infection in immunocomptotnis-
ed patients by fluoroscopically guided percut-
aneous needle aspiration. Radiology 132: 563,
1979

27) Adier OB, Rosenberger A, Peleg H: Fine needle

aspiration of mediastinal masses; evalvation of
136 experiences. AJR 140: 893, 1983

28) Weisbrod GL, Lyons D], Tao LC, Chamberlain

DW: Percutaneous fine needle aspiration biopsy
of mediastinal lesions. AJR 143: 525, 1984

29) Weisbrod GL: Percutaneous fine-needle aspiration

- 346 -

biopsy of the mediastinum. Clin Chest Med 8:
27, 1987



30) Westcott JL: Percutaneous needle biopsy of hilar

31)

32)

33)

and mediastinal masses. Radiology 141: 323,
1981

Gobi=n RP, Stanley JH, Vujic I, Gobien BS:
Thoracic biopsy: CT guidance of thin needle
aspiration. AJR 142: 827, 1984

Greene R, Szyfelbein WM, Isler RJ, Stark P,
Jantsch H: Supplementary tissue-core histology
from fine-needle transthoracic aspiration biopsy.
AJR 144: 787, 1985

Horrigan TP, Bergin KT, Snow N: Correlation
between needle biopsy of lung tumors and
histopathologic analysis of resected specimens.
Chest 90: 638, 1986

34) Welch TJ, Sheedy II PF, Johnson CD, Johnson

35)

36)

CM, CT-guided  biopsy:
prospective  analysis of 1000  procedures.
Radiology 171: 493, 1989 '

vanSomnenberg E, Casola G, Ho M, Neff CC,
Vamey RR, Wittich GR, Christensen R,
Friedman PJ:  Difficult
CT-guided biopsy experience
Radiology 167: 457, 1988

Conces DJ, Schwenk GR, Doering PR, Glant

Stephens  DH:

thoracic  lesions:

in 150 cases.

MD: Thoracic needle biopsy improved results
utilizing a team approach. Chest 91: 813, 1987

37) Dewan NA, Gupta NC, Redepenning LS, Phalen

H, Frick MP: Diagnostic efficacy of PET-FDG

38)

39)

40)

41)

imaging in solitary pulmonary nodules: potential
role in evaluation and management. Chest 104:
997, 1993

Dewan NA, Reeb SD, Gupta NC, Gobar LS,
Scott WJ: PET-FDG imaging and transthoracic
needle lung aspiration and biopsy in evaluation
of pulmonary lesions: a comparative risk-benefit
analysis. Chest 108: 441, 1995

Poe RH, Kallay MC, Wicks CM, Odoroff CH:
Predicting risk of pneumothorax in needle
biopsy of the lung. Chest 85: 232, 1984

Fish GE, Stanley JH, Miller KS, Schabel SI,
Stherland  SE:
estimating the risk by chest radiography and
pulmonary function tests. AJR 150: 71, 1988
Miller KS, Fish GB, Stanley GH, Scabel SI:

Postbiopsy ~ pneumothorax:

Prediction of pneumothorax rated in percutan-
eous needle aspiration of the lung. Chest 93:
742, 1988

42) Moore EH, Shepard JO, McLoud TC, Tenpleton

43)

- 347 -

PA, Kosiuk JP: Positional precautions in needle
aspiration lung biopsy. Radiology 175: 733,
1990

Engeler CE, Hunter DW, Zuniga WC, Tashjian
JH, Yedlicka JW, Amplatz K: Pneumothorax
after lung biopsy: prevention with transpleural
placement of compressed collagen foam plugs.

Radiology 184: 787, 1992.



