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CT-Guided Percutaneous Lung Biopsy Using Cutting-Needle and
Automated Biopsy Gun
Comparison with Lung Biopsy Using Manual Aspiration Needle

Tamio Kushihashi, Hirotsugu Munechika, Noriko Otsuki, Shuichi Sato, K Ri,
Hayato Kubota, Takashi Kitanosono, Yasushi Horichi,
Toyohiko Hishida and Kozuhiko Soejima*
Department of Radiolgy, Showa University
*Department of First Pathology, Showa University

Research Code No. : 506.9

Key Words : Automated biopsy gun 20 Gauge cutting needle,
CT guidance, Thoracic lesions

Twenty-five percutaneous lung biopsies using a 20-gauge cutting needle and automated biopsy
gun (ABG) were performed under CT guidance in 25 patients with thoracic lesions.

This procedure was compared with that using a 21-gauge manual aspiration needle in 36 patients
(40 examiantions, 37 lesions) in terms of success rate, rate of correct diagnosis, mean examination time
and rate of complications. Specimens obtained from lung biopsy were graded by a histopathologist
according to quality and quantity from 0 to 4 (pathological score). There were no statistically
significant differences between the two procedures in terms of success rate, rate of correct diagnosis
and rate of complications; only the time required was significantly different. However, sufficient
biopsy material and a mean pathological score of G-I 2.8 (that of G-I was 1.9, p<0.05) could be obtained
by the biopsy procedure using the cutting-needle.

The above results indicated that aspiration needle biopsy was adequate for lung biopsy, but that a
cutting needle and ABG should be used when a good biopsy specimen is needed for tissue diagnosis.
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TR CT # A F TR AR B KM D/ NR
b &LV, T ERREIC LTI RS
RN o N Al

Fflthic i iiiaed Bo9 & L W58 & @i A
O EE A BHY & Lic cutting-needle, Rotex /¢
ERB BN TR LTS IR skt
HR—RICERAEh5BY,

BT, cutting-needle # 22513 % B BE M E
(Autornated biopsy gun: ABG) »BiF X h, #
Bt o EOEBAPERRTES X5
78 o 7098 G| $Hz X, cutting-needle THEEHL
ERBEBAIRHCEILENCE X 5T 5B,
COZLIIREMEROELRCHELYS 2T
BEWEIND, XOLICFHRFCEKT M
xR T 2 ®E [T, BB EEEY AV
NEERBRRAL Y X D BERICERTESD, Th
BAMELREYILbIZm EIRED LETENS,
* Z T4 B #FH 4% ABG £204 — 2 @ cutting-
needle (Bard, » 54 =2v) % CT #4 F &K
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. RN FEMAE, THITETH -1, MifE
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BT HERETHTLENE bhitd o TIER AT
BT, 4 HICRE R O RER i B EEE
Bebh, BEZW O D ERI T S 7z (Table
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REMO FEEIZ>WT RS £21G %54t # H
Wi Z v — 7 (G-I CIRBEF RIS DR A 23R E,
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ENIGRETH »7=. —7H, ABG Iz X 520G
@ cutting-needle # v 7z 7 v — 7 (G-1D Tt
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Table 1 Patient data and methods used in two
groups (G-I, 11D

Group 1 Group [l

No of patients 36 25
Sex M/F=27/9 M/F=17/8
Age 17-82 22-81

mean 58 mean 62
lesions 37 25
No of PTNB 40 examinations 25 examinations
Biopsy needle 21 gauge 20 gauge

aspiration-neddle cutting-nedle
puncture divice not used used

PTNB : Percutaneous thoracic needle biopsy

WARZES 1R, RIERELIVRETCH - 12,

KEIRCTRIBZAEARTCRDB L, GIT
1X1.5cm A+ 510.0cm T F #4.0cm, G-1170.8
cm 2 H8.0cm TFH3.9cm TH ot fEi122.5
cm PR o/ QBN G-I TI16KZ, G-I T
X 6RETH -7z,

RE®M, ROk 2 LTEfsAr—7
licEELRZEXR S high -1,

2 ZFE

65H D 5 LAV X FBHD21G O RS |$ %
v (Group-I), 25#ifix ABG I X 420G ®
cutting-needle # i\ 7z (Group-II)., Group-1-C
13, CT FTT@plsthemr BRcEE L Ox
L, FRENCERLAWRBDT 4 2 £ -+
TAERBREBECL TR v 235, ZFIEN
B Uic ¥ £ FRl§Hi BER A BUE 58 L C
R % Ao MR A IR B,

Group-II @25#&# T, CT FCHFIEEHEH
B Lo 2 BB LK it ABG%
€y bL, AA v FEHTEEHERIZ1I1.5mm
T & R (short stroke T long stroke (%23mm
IBbHEh5), AMADOH » b IRICHEMA 2B
+% (Fig. 1),

CT X% % TCT-50A-27% Group-1 @ #2174
AT, HF 0238 I TCT-60A-60% /L7, *
7z Group-11 @ 25441 TCT-60A-60% H\ 7z, i
MOBMER TR LREOBREHER L, CT
TRBE L LOFRWAL A Y, FRERR Y, F
FINEE & fe 2460 & Uz, BRIERAL AR o B
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Fig. 1A A 20 gauge cutting-needle (Bard biopsy
needle : Bard) A small size specimen (0.7x15
mm) can be obtained.

.

-!

B

Fig. 1B A cutting-needle is set in the gun. Once
fired, needle advances 13mm and a core sample is
obtained automatically.

AT —=FTAEHV Y —CEEHERDSS
MIclift LAF+ v L, CTE&IYHZLEL
T BRRIERAL & 7o B M T 2 207, REoK
MEBRHETRE 2T 2Rl# % CT Tl L -
WEFEFTHAL, BUORAF v+ v EITWEENIERS
EHFLTCW20RHERLLOL, EBA iz
MR A BEER L 7o,

@ BHEEMIC 5T 5 A8 5 DBEY M
BERE hic s ¥ 2l ray s Atick
®L, M2, A A B o hi & Zixk
A= U REE LB, 82 B 7o, Hematoxin-
Eosin (H-E) fftiz 51 22 ED A0 5,
0 &<#HfBRFoReohikvbo, 1 E0M
BAVBROAZ LD, 2 ERETORBIE R
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WIEDEMA AP EEROh DD, ikhih
DEOHEMA ZEULHEPHENES 2 b o,

3 EREONBI—BET AL b oM, Kan
FA+5TH o1 b, scored & FEOEMITE SR
TWTHHBODH LD, 4 | EBRFOHRIC—
HT2EE, +HkEIHEDL, SHLHEEO
IWER, O5RMISELLE, Ebicihbo
BEAZEMNE, ThbbREENCERETT
SN B Oh TS X hE-EL, 0 :
B PrrERESEMR & Ronkvd o,
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o, 2 EABENSDIEhotoh, BEAE D
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EEGoME 4L i, BRHICHEBRZEE
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1. EARETHE

CT B LcER st ERcEZEL T3 2 &
DHER &, REEANC X S5 HUEAR O FE 2
NENEE, TOEBIHT) & L, Group] T
A0 EFITEE LTI L (93%), Group-11 Tik
25M A P24 E THIZY L2 (96%), RELZHE - 7
4 &7 (Group-1 T 3 #&3, Group-1I T 1#%)
D 5 b LEE OGN OISR I -
7o 1 4#&% (Group-D), FHEMAFFZE TR A#E0.8cm
@ 12 (Group-ID), MEE Tich % HARE2.0
cm @ 2 8% (Group-1) TH - 7-.

2. 1IEE2E (Table 2, 3)

Group-l THENRI L 23T EIGREE R, 26
REGESOMBEHE O, £0 5 BI0RE
FFERIERIC CBRER SR IR, &Y
16 ZE AL BRI U R e 3 7 £ O R R
FlALEREBOIIHL Y, BRES»SEKD
WrE L\ & Lic, 8RAILRMEDEM T /o1
lRTH-tc. £D5 b AREIFMHRTIREIR
, 1FREIESTHHZ ORI, BY
4 REFR 2HEERERNCE®R L L, &S
2 WA TEE R R DI OM/NPHA YD R
e Lic, D EDORKR X EMER T 5HKE
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Table 2 Results of cytology with lung biopsy and treatment

cytological

group  Locilts of bi opsy treatment and final histological diagnosis
malignant  (26) operation lung cancer 8(1)
(autopsy) malignant mesothelioma €))]
radiation and/or 16
chemotherapy
G-l observation 0
benign [€))] operation lung cancer 1
hamartoma 1
granuloma 2
radiation and/or  (malignant) 2
chemotherapy
observation 2
malignant (17) operation lung cancer 2
malignant thymoma 1
radiation and/or 14
chemotherapy
G-11 observation 0
benign (7 operation mediastinal teratoma 2
benign clear cell 1
tumor
chemotherapy for 2
The
radiation and/or  (malignant) 2
chemotherapy

Table 3 The rate of correct diagnosis, mean examination time and the complication rate

Group-1(40 exam, 37 lesions) Group-11(25 exam, 25 lesions) P

Unsuccessful

3 exam,(3 lesions)

1 exam,(1 lesions)

Biopsy diagnosis
Confirmed by surgery,
autopsy or clinical

37 exam,(34 lesions)

24 exam,(24 lesions)

course
Correct diagnosis 34 exam, (31 lesions) 22 exam,(22 lesions)
% 92%(91%> 92%1(92%) >0.1
Complication minor 8 exam(25%) 6 exam(28%) >0.1
major(%) 2 exam(5%) 1 exam(4%)
Mean exam time TCT-60A-27 63 min(in 17 exam)

TCT-60A-60 44 min(in 23 exam) 31 min(25 exam) <0.02

1EZ2 3 (sensitivity)90%, 55 IE 22 (specificity)
100%, IEFEEE (accuracy)91% DLW & 7t - 72,

Group-11 T MRI) L 72488, 24WEF17

RETEROMBZ B LI, £05 b IFHE

RFEMCCEREECTHA - EMVER IR, 14

SRR R R Bl L L,

THRELRED

(46)
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Table 4 The mean pathological scores for tissue quality and quantity

mean pathological

' mean pathological score score for adequacy of
Needle for tissue quality histological diagnosis JHeal
(tissue quantity)
20 gauge cutting- " "
needle and ABC 2.9 & 2.8
21 gauge
aspir:fglon needle 2.1 1.8 1.9
*p<0.05

WEEEI2% DBWIER & fr 5T,

3. &ftfE (Table 3)

Group-1 D40kAE 1018 (25%) TEHBHEN R B
hiz, SMan6E, MEN4ETH-7, 6EO
KMo 5B 2E (5%) CTHEA~NF 22— FHEA
ZUEE L1z, Group-ll 252 7 @ (28%)
TEBHEMNR SR, 6@HRISKT, 1EAMET
Holz, 6EDOKHDS>H1E (4 %) THERA
ANFa—TRHRARLEE LT,

4, #ERME (Table 3)

Group-l 40D 5> bW D OITH A L HZ
TCT-60A-27 (i bsl, STEFMIEHLETLI 25
1 A568) ERAL, FHBRERREL6ITTH-
fo. BZ TCT-60A-60 R, FTERHEGHE
T1AF A R2W8Y) REHLIBEDOTHRE
BER24455CTH » 1=, Group-1l 258 FE 134 THE

Fig. 2A  The specimen obtained with a 20-gauge
cutting-needle with ABG (X4 : Hematoxylin and
eosin stain). Neither fragmentation nor crush
artifact can be demonstrated. The pathological
scores for tissue quality and quantity were 4 and
4 respectively.

ERE 442 A25H

% TCT-60A-60% i\ 7z, FHERRI314 ©
Hote,

EHgEERIEF0E Group-I (23#4) ©3.4[E,
Group-II (25t%%) T2.6@TH -,

5. #B#EH OFFlE (Table 4)

HRACEXREE TH -7 G1 D29FE, G-I
DI1YHED score R Dic, Bk oE, Bz L
T21G 5§ (G-D T 0 23861, 143341,
20544, 3NTH, 4287 HITFE score 132.1
TH -7, 20G @ cutting-needle (G-1I) T 0 25
24, 12514, 22361, 32 3F, 42106
T ¥ score 132.9L e W AHEGI X h BIFT
H-72(p<0.05) (Fig. 2, 3), fH#EFaZH
3 5 Ol Cik G1 Tk, score 05 7 i,
12316, 2424, 34460, 458 FCEY
score 1X1.8TH -7 (Fig. 4), —F, G-Il T
score 0234 i, 1314, 2434, 348044,
4 1B TEY score 132.7& 72 b AR G-1 X

Fig. 2B The specimen same as Fig. 1A, x20.
Squamous cell carcinoma is diagnosed his-
tologically.




Fig. 3 The specimen obtained with a 20-gauge
cutting-needle with ABG in the metastatic lung
lesion (%20 H-E stain). Comparison is made with
the specimen obtained from the previous opera-
tion of the submandibular malignant tumor, and
metastatic adenoid cystic carcinoma is diag-
nosed. The pathological scores for tissue quality
and quantity were 4 and 4 respectively.

Fig. 4 The specimen obtained with a manual
21-gauge aspiration-needle in the metastatic lung
lesion (%10 H-E stain). Fragmentation and crush
of the material are noted, and no histological
diagnosis can be obtained. The pathological
scores for tissue quality and quantity were 3 and
1 respectively.

h & otc (p<0.05) (Fig. 2, 3).

X, B, B, WEo score DFHEL G1CL.9,
G-Il T2.8L s h BRI HECRIFLMEMA 15
bLhts (p<0.05),

z =
1980F ATk 2 PO B L CT » 4

(48)

B 84 ik {E L cutting-needled I\ 7o 82 B i A 4

F MR CT Bifex &4 Fic L CTERESAYH -
HEEEFGAAETHMYRER ST L TV B 2
EERHERLTERTES, CT ¥4 FFIERI
BR T TR VI NERES, fERiumnE
HESEoEEE S ARSHEE X C
FI R 0/ MEZ S LTAERTH 5199 4
z ¥ 1lem LVF o /NERZ46FI R340 THEZ A 1E 5
Nl LtoWELHHY, ZoOBEVAEMNRIIR
REER A FEOHS LR, MEES2
DZWHEROm L s ThiebEhicboth
5. kB REFEGET, H¥EBETE L ol
REBA 2RI v iodiz, BREhoxET sk
BRI hT &, ¥, BRHRECER
WRETHEM ) v % PO RN 23T mT R
LI BREGIS H\ o, HEBEMRE S S ¥ ERE R
FLTCLEBF ALY, MROEED LI
Hoarrihdbyh, HBRHCEABTHI LD
D, B e lER P EER oM U TR
%, ZhifEEoHERCEGBEHIEO 5 1 71
b XA, ERCERSEZITHLADAY — FigK
HThotbHBLTWAEELRS, ABG{#
Bizkdd o EHEZDITBIARAE — FAgEE
IR, Firnbdioy, EBICHER LK
(pygmy pig) DECFFTIX18G # » F T, 14G
DG |$F & IIEREE O BIF A o BE A AT
B LAREATVAS, okt 5 EBRER
PlThFoFRELTRERTV319,
ERSRIFERT 2 ZHE TESIRNTHA
5B ERAG, FHRETH Groupl (95%) &
Group-II(96%) oI TcHEELZEIR b b oo
(x*EFEI T p>0.1), 4 BE65#AF R A2, 5cm
LT o/ 7RI E (32%) TH - i,
SHE BN RERA~DT 7 v —F 2T 5
RV, e zithradlLTnTd, FEIS
HEBTRENC L AARTES I B O FEUCE
boaeEERD D, ABGIRXAH v F8F & DH
CEBHRCENH B ELFEZORS, BFD
TFr UV ERRTEoNSERE,
FETOEE GHRchEv) ThoTe,
EMEE O F23% 2 Group-1(91%) & Group-II
(92%) ofElic e TR LRILh o7 (YHEC
w28
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Tp>0.1). ZDffiik, o CT #1 F FEEHE
BOBEHEE~DO®EVIEZE (90~98%)V & i3iF
- 4 %

REB AR D E e 5 B HHE R RHE & BE DR
In R OB <, EEIR ERIE L e 2 DGl Th 5,
LEMMm, TXER EAEBEOBEIHRLISH
NTWA2 FERZBE L TR KEERD D, B
KTIE8 ~61% GAE10~35%) & Ehasy, &
HTOFER T HEBERFO TR ERIZIOBLUT &0
HENRS T, BOKEARLD Z OETERAEET
CETORIELTISAHDTEL, WHRER
B EE D & ZOR TR Ik HgEnELE
bhb, LichisT, BRkDFETE, CT #4 F
THEBEOSMFEERT, BHETOEME LTS
PRVEETHS, ABTTLRALERDOERT
ERBICHE~ND & CT 41 F TS F4ER L
NEVEBWZ Eicisd, CT #4 FTFTiiétEn
BRCRKLE 1D 2 L, NERTBEES 1
FTDX5iCreal timelc =8 —T&h\\2 &
BERLTWB20THA 518 FHgRERIT
Group-1 ©15%, Group-Il T24%Th - 1=, BE
PHEE LI AHER Groupl T2 E (5%),
Group Il C1[E (4 %) wit3mTRbh, £l
FEEL EOSHTH 570, 2 FILITEF RO
NERE, 1PN EBI OB LR EBETH -7,
KEnSlREEOENRD 12+ LTKESERED
FENEHI AT V5039, SEOESCIEIE
HREOFE L LT, HEetREPOXKE
EREENC X AR OBZ, FFH), BNELD
FREE 2 bhvic, & O0HEREZRZ Group-1, 1T H
TESTCEXRLRY, AWi-gilgtosr 17
IR R L e 2 & MR E e (minor B O°
major complication & % x*#5ET p>0.1),

BEBMEERT A CT# B o BET
5, 1AI 4 A568E2E TS CT #2%c, W5
FE R L RO HRERE 63T TH 1
A, 1 RAF A A28%o CT CFEHMUMGTH -
fo. BREROZRIMAHER, #HAMR, S6HED
F =y 7 FIREPCEETH510~202 5 1 AT
BT oD, FHREREIAEEELTW
HIERERK, 1274 2122880 CT B

ERC 442 A25A

(49)
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¥HAWT, ABGIzX %% » Mt TOEKR TIRE
HRERRMI3314THh - (student'st 7 A b ¢
p<0.02), BRIEF/cH#SAFRATEELDO TFEE
FIEE ARV W2 &, 1EloZHi-E3 2
RO E B R O T E oM om EAXE 28
FEZEzbh3, BoRCEMH 28 & E
B ORE BRI 2 & 4 0 b 4 FTD 5 B
ICRH L7z 2%, W03\ T cutting-needle @ 5
DEBICRFERR L (p<0.05),

ABG % F\~ 7z cutting-needle T z & 70 0 4%
H @O RE LD ie S HBZEBRESH T H -
THEBIAE { (Fig. 2) BBEMEE EEbh 55
PICIEREOHEM L OB L TETH - 1o
(Fig. 3). WH[#w X 288K T = H 1L
BRONZZ LMD EBZMIB L2 &
b H o7t (Fig. 4), 20G cutting-needle T3 45
SR+ DRI ERER OB AT E L,

¥ &0

BEERERE L 20G O F » b PR BT
ERBBREOMREX21G DRSSt X 5FH oK
B4R DR R & iR L,

ERETIR, ERE, AHERERCEHEZEN
Hbflehote, FHEBRERE TR, BHEERE
BEx AR EH31S, FEIC L 2RI 2B
WA EFHUGTTH -7 (p<0.02), XH1EBS
NICEMAEZE, BXD 006 4 T TOBRE T
L7, ZOFHEI2.8& /s b BE§t DTy
19X Y FERCRIFTH -7 (p<0.05).

PLEDfER D & Btk 23E 1> O 8 B 13 %2 75 R
Sl X a@EMERTTHIEELLbRE, L
L cutting-needle TE LRI IIBEELCE
i 7o o T, #HBZ AW E I fE BIZ 1T cutting-
needle & BB ABERRIC X B AERIBIIOT
HHH,
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