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Cytologic Examination Sputum and Bronchial Secretion Bronchofiberscopic
Sampling Procedures in Lung Cancer.

Song Myung Kim.*

The value of exfoliative sputum cytology in diangosis of lung cancer has been accepted with bronchos-
copic technique and results has been much improved by foreign investigators, but there was not presented
accurate reports for sputum cytologic evaluation in Korea.

We tried to find indicators of cytologic tests resuit in our hospital. During the period between May,
1980 and August, 1982, 400 patients, tested at Department of Thoracic and Cardiovascular Surgery of
Kosin Medical College, had diagnostic bronchofiberscopic examination, and the cytologic study of sputum
and bronchial secretions were performed.

The sputum or bronchial secretion during bronchofiberscopic examination were obtained with various
methods and the name of specimen were labelled as 1, ASPIRATION SPUTUM, which was collected
initially endobronchial sputum as introducing of scope, 11, WASHING SPUTUM, which was collected
washing bronchial secretion, 111, BRUSHING SPUTUM, which was washing solution of brushing instru-
ment and endobronchial sputum after brushing of lesions, |V, POST-SCOPIC SPUTUM, which was
expectorated sputum as soon as removing of scopic instrument, V, ALL SPUTUM CYTOLOGY & CELL
BLOCK, which was collected all specimen of above procedures.

The diagnostic results of bronchofiberscopic examination was disclosed 174 cases (43.5%) of proved
lung cancer, 47 cases (11.8%) of suspected lung cancer in grossly, and 179 cases (44.8%) of others finding
except cancer.

Patient with bronchofiberscopically grossly evidence of fung cancer which were not confirmed histolo-
gically or cytologically were excluded from this cytologic stydy. Histologic and cytologic correlation in
proven lung cancer, 174 cases was revealed that number of cytologic positive patients were 45 cases
(38.7%) among the 117 cases of proved squamous cell carcinoma, 12 cases (38.7%) among hislogically
unknown cancer 34 cases and 6 cases (33.3%) among small ceil undifferentiated carcinoma 18 cases.

Total cytologic positive result was presented as 67 cases {38.3%). The other type of lung cancer,
histologically, could not comparison because of small cases. The sequence of positive cytologic result
in I-V specimen were disclosed as 11, WASHING SPUTUM 57.6%, and V, ALL SPUTUM & CELL BLOCK
41.4%. The |, It & IV result were 28.6%, 22.2% and 26.1% respectively.

Aoy R&ESE g eaal
* Thoracic & Cardiovascular Surgery Department, Gospel Hospital, Kosin Medical College.,
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Table 1. Comparison of Mean Ages in All Bronchofibers-

copy Cases and Confirmed Cancer Cases.

o 87THoR whiulE 3.6:10]%¢k,

No.of  Age No. of Age

Cases Mean:S.D.* Cancer Cases MeantS.D.*
Male 313 54:12.1 152 56.4:8.9
Female 87 49:15.7 22 54.8:3.6
Total -+ 400 53:13.1 174 56.2:9.6
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Table I1I. Histologic and Cytologic Results in Broncho-
fiberscopic Examination.
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Table I1. Comparison of Diagnostic Results of
Bronchofiberscopic Examination.

No. of Cases Percent
No. of Lung 174 435
Cancer Cases
Suspected Cancer 47 11.8
in Bronchoscopy
Other findings 178 44.8
except Cancer
Total 400 100
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No. of No. of .
Cases Cytologic  Perent
Cancer Cases
SquamousCell 17 672y  4s5672) 387
Carcinoma
Undifferentiated
Small Cell 18 (10.4) 6(89 33.3
Carcinoma
Undifferentiated
Large Cell 1( 0.6) 1(15) 100
Carcinoma
Adenocarcinoma 3(1.7) 2( 3.0) 66.7
Squan:noadeno- 1¢ 0.6) L( 15) 100
carcinoma

Unknown Cell Type 34 (19.5) 12(17.9) 38.7

Total 174 (100.0) 67 (100.0) 38.3%
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Table IV. Comparison of Incidence of the Various Diagnostic Procedu.es and Numbers of the

Positive Cytologic Results.

Method of Collection of No. of Tests No. of Cancer No. of Cytologic Percent
Cytologic Specimen Cases. Cancer Cases %
I.  Aspiration Sputum 167 98 28 28.6
II.  Washing Sputum 79 33 19 57.6
II. Brushing Sputum 60 36 8 22.2
IV. Post-Scopic Sputum 35 23 6 26.1
V. All Sputum Cytology
& Cell Block 127 70 29 41.4
Total 468 174
A% A5 274 Aol AR A FRAT e Ego] Hr P elg e
Ay o] A E7 Aof] ojsE FAIx]7H 0.2 A Chodoch®’ AetS Fubr) 7 = S A gb ol &= aerosolized solu -

Ssh o] AAshm ek ARANZAARE bR
bekatn FAFol® SAjolA ¥l 2 o ol
= X-4olih ARAAAN Y w7do] gl

GRS O 2 ARG AR Yol
At AT AHRBE g $5ehe D v
ul ok 3 B A FAsHE AEY 2 %
go] ket SHAE 2 242 ¥ol QA o

wota ek

N rir

Y

Ao
71547

o fu

AEAAR Ao R 1947 Z7lddAA] A £
22}7le] Schwann o]t} Schleidenell® 28] 7iu=]o]

1947 Fulell = QA A Fol| Al o7t AZE
Adtdn A4z gHzHNA T2o|u scraping
st o M ZO Ex S Halslr)o] o]Zzler 1860
W] Beale! o] ol Fob shafo] M loll ) faby) kil 25
2 7S Byslg s 188713 ) ¢hdhatol 4] Hampeln'’ o]
G o2 Mrhie] g 2E Hushrlel o2
19331 Papanicolaou?’ 9 194113 Papanicolaou $}
Traut® Sof 2|3le] vaginal smear & A}Z9ke] Xt
W9 Fuksle] Hohzizle] Wi o7 #lx] HEH A Z
o Fej o A= 20 47] Fubell 53] FelE Hols] A
Z5ted 194613 Herbut & Clerf ol o] 28] »]3kx] 7% o

Z .

2 o f Hu) el AL Hxto] AFL WAl
Ao,

Ao Axstz] Yala] 2] #H s Wl H R
who] Qi) i) Aoig o g Aok HTO]"# T
ztl-g‘ 7;1 71]!‘4-_9_ o]_r]X-l oF _ﬁ_ﬁl—xlﬂ Sl 7«]31]_
ATFE o) gake] SAels AR e # 2
/2)1-7]_,] /i o] ;{}.o:]a'i rﬁl{l o] 2 o}-x] 0] 79 r/l-o] 7[31

tions *1*+10 o) 98 ] Fgle] LR AL T
ste] 2 sl whyol™ propylene glycol & &A1 A A
Bl = b o g Ackiabel kg8 FMA 4

A A 75 o]t A A2

7ol HAFAQ Aty FE o] L5 ofof ghel,
& lkeda'®’ o] ojaf jubslol =%

B8 o]Tolon o2 9f
ol E3lglct, o] ol ol %
%WEIMJ_ z5e W

g Abg3ted sl

&g o 2ul® 4AL --7}495;}.

A= 2| AAHFA L o] Loty FAAALE Al AP
2 oj7)ef BFH o2 Aol FA WY Hu] el o
WA F o A @FIAAL clstel Hopel
B Ak Aol ohl ol i A FEel 9l
o 0@ oo #Holste] ZANRE AAHG wm é'nﬁ}-oi u
Wl 48] 2 ES 47 YallA AAFEHA 5

A4 A A E Al s 2 Mo} 40 %

2o] 7. Faber'*’9] 40%9} Shabart®®’
o 44 %7k glomd, 50 %l o5 9 52%7h e
o 70~80 %t = Papanicolaou®’ &} 87 %<9 Menneme-
yer®, 75 %] Umiker®®, 73 %2 Woolner 5-#}**
29 o} AbEe Hu ¥ sf glom 90 %e] 4k
AAg Hel ol Foot *' 9] 95.8%, MacLean®® 2
96.9 %7 Slet. AHYH, AAAAR g, 2A44Y
o, W] o1z, WHe] Yejet ofe] fgEE slEA
L o] o)a o) rhx] Qo) Fof 102,310

ofste] el wpeb A4S ¥ 7 A& Aol

Zeo A4

— 141 —



B AA7 AT HAARE G4 S 38.3% &
Zolgdeh olokol o wabEe] 4H st Aol
AApe] ARAE BE s AAols] wWgel Ao,
B AAZAE o ¢ ARG Holetn ARHE o]

_Q_
T

+

whz ol ulE FAE W Ao Ml L oby §o]
7

=4
2 7o BolE] apao]n #8108 o)z Ho)

o Hr

& 20.7~26 % FEAA] HotA - 5E He] Fm
Sleh el stageo] wWE QA ZokY g0
7t Adlel YA EFHEE Sl el o) 2bako] A skgh
AMEZ= AH3LE A719)F 35) v} AL galg
A wpole, A} A 2 FAE-2 37.5%°, 40
%' 4% 2 gAo] Az 2adeke 119%™
53 Z-2 btk A E 2] AbAlol = 68.8 %el* 4 96
% 7t Aekgo] Frlebe whEA| £71Ake] ok go
AdgE 59 7 A= 7 S48 el Ak
*“—1% HHE- AL obd w1 3]9] HAprh Al A

QA =l e °l 54 F A8 445t vlo| ol
<+ T U °D1 XVP?J HHog
+ sguamous cell carcinoma 7} 1172 67.2 %5 =}
=z etz glow o]F A EAAF ok gL 4549, 67.2 %2
b 2 AAE LA ohgo] v 88k 34404 12
o] 38.7 %ol Al Ev|H-5hgto] 18ql5 6ol 7} of
ALoZ 33.3%%F vtEbilcl  olfh= ublE 1973w
Rosa 5% 4zd) Zo| 28}qte] 94 79%, A Eo)ss)
o} 87.4 %, sguamous cell cariioma >} 84.5 %ol 3l
e w gaoll ol Aol AH 3z Aolr) Qe
obghate] 38.7 %t 2 o] vigald AZ A & A
ol F Helgl Aor F35<

713 o] Agtolyd FulEE sz dhfel = A}
7b AAgE 57 E e A ddlen] ol ¢
A Z=st vhe el 2 440 A 23 Washing spu -
57.6 %E = =o. AA "}'H-PH_:. 9leod r,]._o_o]
A5, AL, Addat A 35_L£i«l AAeAE 2
At

T3] Ale] }& Washing sputum® 4 A2 stage ol
we} ohE 4 Qo Al o2 59~63 %) 42.5%7
.2 31,3~76.6 % V24 At} 4Aa ARG A
oldch =EK- Wiol a4 brushing 3 -2 per-

L I e R

AN =

dle -& w}2}4] cancer invasion & jA & G A

O

tum ©]

cutaneous transpleural biopsy o

o ek % A%

4 ) gol WA

s

ol 8l5 = nee-

9 Y5 QY Aol ) I Hhx A4
Wio] oa X-Adaog okiul ki)
olx]t} o]#d 7% brushing method 7} ¥ 9 35}c},
7to] brushing 3+ A wre] Ao W wrbe A3
Hart Bty 71328 oel g2 sampling ¥ A
4ol Ae Aol 4719 e 4Ae 9 A U

Ho g Azl

A 47 FRE A A AHAF L " R
Aty brushing o)1}  washing ¢ 2 ehgtw]l A EEo)
el A 21 AAGAR A=F vkl A1 el o3 o
0% AEYPo] g AR BaRez AutRu R
ARG Zolgeh. A=) 4He 26.1 %)%t 1980
3 Mennemyer 5'*’-2 72 %. 197913 Lukomsky’'=
%82 ¥usty ek zElz ek A 529 all
sputun cytology & cell block-2& 47} RE A}

Yl A oz Agkie] g S7)d FEgle] A A
Jahd 53 Reg 47 pz] ulslo) 4] b <= 9l of
AEE EY T3 2 7ul7t ¥gon Az sa-

&
mpling 8] ¢ AEE °ol°|5d9—“i MR EE ATl
2loiAl cell block technigue & ¢le 7PdE2 A2d
of &2 oldg 7hAls A%tk Cell block techniguei=
195511 Richardson Sofl * 2]8 cancer Z|ghol] ARZ

2 Ao 2a% vole}, Ak JdAAH o7 TS

A sha e BE AAES A 4 Aelshed 4
$9 WYoud 53 2945 AL e oS F
onf Eepoli} ofshgyeld i Fol ks AAAE
249¢ ¢ FE Yok AN EAARA FGT 27
A HFE o 5 e AL dal i Egol 9

% FoAX 2 249 A
Go) Qi o ol PAEA Qi ersl ok
SHE A e AaE AR ZlaAzE e oo A
4 Q) W&ol sk ohe olvh Awe A Eajel
Azrel Aelgle]l FAl Az ghe ML AsHaE o
%|8}7] Yol ojeig Hx 23 7)ol vlg
50 % alcohol ]} formalin %o doj ‘—E e A
A 58] 5t} olefztel HHE H'r‘]

b Aol 459 4 e Aoleh, A
o A Ao JGE F F AT
A= et ok At "ol 4 grol v
topathologist 9} cytotechnologxst/] =da Z4

Heog

mlo J\£

‘d

k)
k)
>
2

o seh Aldgel ARG GRE A2 AT AL
2 golv w3 Pala F ol @Aolwh o]Ae o

— 142 —



24 oju wWsloA = cytopathologist & -Fol
upe} YA A el it AER TP 5 e

A ZAAe] FAe AR s Awtel Sl
APl Ao ARk FEo|RnE X-Aol4 whd
o] HA ohE Wael Wetd FIWATORA FEA
AEE EY g Ao w3 AdAgx FAAAH F 3
S Aolek. AFHA XY carcinoma in situ$} 2]34e
271914 o] Al G AT X-Aof 4 ulzie] t= &
7)2+] 2] carcinoma in situ Areol 4] WA R = QA &

& 7o) 229 o3y AYE A Aol

Woolner 5-& 2*® 7| 51x]9] occult cancer £ 3 7}
2 283lo A $o] 9= carcinoma in situ, ZHAF

o] 71A=d-F7t# sbFol ok®l carcinoma in situ, A
So| glort FHAHL
o Fo2 oloplakich
ZA 7| #A v w2 o] ol WA A= 2913 minu-
te carcinoma #H= 207} ledsictn F3F
A7 Ao ol qlubAl el oF e
2 9 A el A EZA o it F7te] @lrl wirel =k
Z7 T+R]94 occult cancer &= A EZALE A wrbgste
ALoﬂ o]u] 1_,_5]0-] ol;}‘ws)

Garland S-2 4 s +e] ko] A o] F3

Az o4& carcinoma in situ

g} carcinoma in situr}

e
K

32
£

=0) o
> H 2

/l] ;([

196213

3 whob chEA Fo)A v A A BokE 232
LARRA DAY 2 ARAo el o] etz 2
sha Q= AHole ol e Afo] 3] AnkelaL
AAE %84 2 Aol e,

Aok 27 Al A wix|eto 2 dwd A2 sHeA#H
ok ol thaF Aoz 719488 Umiker & 12
9%, Spjut =* 41 %2 Busly 9o slokydge
Wandall *” = Baum**’-& 9%,
10 %% Ao ARl AAed F4 ol
73.9 %<l A AAA GG S0l 61.7%< AL HH
g A2 A AgkAat Al WU AR A

B3] ol et

Mennemeyer 5 °*"-2-

b v

& =

s FR 2 mAlelA 1980 59 19EH
19824 8% 31YU7r] 2w 4Y7 40045 A
o8 AAAAANE AAslden] 2 A4 5 skA
Wo @ 25 Ao QM E ofAgo HAHL ZA

sto] ot e AEE 24 HA=
1. 7147 54%12.1 4], 49%15.7AZ of=}o|

vld) warskake] Padde] 548 EdtH (p0.05).
A sate] BFad@-o 53x13. 1409w F A HA
£ AAF el 3.6 10]%dEh

400 o 3 H G3RE 1744, HTAHL 56+9.6 %
ole weratalaE whd Zbzb 1529, 22elR phiw]
= 6.8:1, BFdyol 7zt 56.4%8.94], 54.8%13.6
A 24 @ Apolel = AT Rl Aol U
ot

2. Z1AAAAY go R FAd e
43.5 % ol™ fotd oz qre] ool o A= 474
E 11.8%0l%x ¢
ql 7o) 179¢) B4 44.8 %S vreh)

3. #Qrsat 17462 A EZAA BEuto R o
A5 A 67c 38.3 %A o] F FAE 2H

ARrea FR5 squamous cell carcinomaz} 117 o

B+
2
o

(]

ol i A Eu|Haloto] 18, vlgglgie] 12 oA
o}, 3 ik ofAd g2 77t 38.7%, 33.3 %,
38.7 %= vERuET

4 7|i3a, FE 4

At A 4 2"; FEE
3| 7+ Washing sputum o}

57.6 %, t}2-2- & 5 all sputum cytology & cell

block o] 41.4 %oz A1, I, V9 442 47
28.6 %, 22.2% 2 26.1%2 QT SRS M
%5k,

REFERENCE

1. Carr, D.T., D.A. : The value of
cytologic examination in the management of lung

cancer. Current Problems in Cancer, 4:20, 1980.

and Cortese,

2. Papanicolaou, G.N. : The sexual cycle in the human
female as revealed by vaginal smears. Am. [. Anat.,
52 (Suppl.): 519, 1933,

3. Papanicolaou, G., and Traut, H.F. : Diangnostic
value of vaginal smears in carcinoma of uterus,
Am, |. Obstet, Gynecol., 42:193, 1941.

4. Herbut, P.A, and Clerf, L.H.:
carcinoma: Diagnosis by cytologic study of bron.

JAM.A, 130:

Bronchogenic

choscopically removed sections,
1006, 1946.
5. Chodosh, S. : Current concepts: Examination of
sputum cells. N. Engl. |. Med. 282:854, 1970.
M.A., Rosbash, H., Frank, H.A., and

Fleischner, F.G. localization and

6. Lerner,
: Radiologic

— 143 —



10.

11,

12.

13.

14.

15.

16.

17.

18.

20.

management of cytologically discovered bronchial
carcinoma. N.Engl. |. Med., 264:480, 196]7.

W.0., DeWeese, MS.,
G.H. : Diagnosis of lung cancer by bronchoscopic

Umiker, and Lawrence,
biopsy, scalene lymph node bjopsy, and cytologic
smears. Surgery, 41:705, 1957.
Oppenheimer, E.A., Rigatto, M., Kuper, S.W.A,,
and Shortridge, D. : Cytological examination of the
sputum. Lancet, 2:1001, 1967.

Umiker, W.O. : A new vista in pulmonary cytology:
Aeroso/ induction of sputum. Dis. Chest, 39:512,
19617.

Umiker, W.0., Korst, D.R., Cole, R.P., and Manikas,
S.G. : Collection of sputum for cytologic ex-
amination; artificially produced
sputum, N. Engl. |. Med., 262:565, 1960.

SW.A,, Stadling, P,

Shortridge, D. : The use of soluble swabs in exfolia-

spontaneous vs.

Kuper, Davis, J)., and
tive cytology of the bronchus and hallow viscera,
Lancet, 2:680, 1966.

Sabiston, D.C., Jr., and Spencer, F.G. : Gibbon’s
surgery of the chest, 3rd, ed. P. 450 W.B. Saunders
Co., Philadelphia, 1976.

Kim, B.M., Froeb, H.F., Palmer, L., and Lloyd,
S.). : Clinical ecperience with cytologic e xamination
of sputum obtained by heated aerosols, Am, Rev,
Resp. Dis;, 87:836, 1963.

Kuper, S.W.A., and Shortridge, D. : A method for
concentrating cancer cells in sputum. Lancet, 2:999,
1967.

Olsen, C.R., Froeb, H.F., and Palmer, L.A. : Sputum
cytojogy after inhalation of heated propylene
glycol: A clinical correlation, [ AM.A., 178:668,
1961.

Ikeda, S. : Flexible bronchofijberscope. Ann, Otol.
Rhinol. Laryngol., 79:916, 1970,

A ABX WM 2% HESH. K8 K
BANBEE. 14 :181, 1981,

ZH, o4, 28+, 5%, o %3
oholl 4] bronchofiberscopy 2] A4 9l°], «dj3s}
FRoaas) A, 11: 129, 1978,

Faber, S.M. : Clinical appraisal of pulmonary
cytology. J.A.MAA., 175:345,1961.

Shabart, E.]. : Bronchial biopsy versus Papanicolaou
Arch. Oto-

QERE

smears in bronchogenic carcinoma.

laryng., 62:134, 1955.

21.

22,

23.

24,

25

26.

27.

28.

29,

30.

31.

32,

33.

34,

— 144 —

EHE, DT, TR : 71 AXNA AAE @G
SECIECECPEICERIE LR S EECDE
6:143, 1975,

Mennemeyer, R., S.P.,
D.E., Wheelis, R.F., Jones, H.W. and Bartha, M. :

Hammar, Bauermeister,

Cytologic, histologic and electron microscopic
correjations jn poorly differentiated primary lung
carcinoma: A study of 43 cases. Acta Cytol.

(Baltimore) 24:313, 1980. cited from year book of
cancer 1981.

Umiker, W.O. : Diagnosis of bronchogenic car-
cinoma: An evaluation of pulmonary cytology,
bronchoscopy and scalene [ymph node biopsy.
Dis. Chest., 37:82, 1960.

Woolner, L.B., Andersen, H.A.; and Bernatz, P.E. :
“Occult”’ carcinoma of the bronchus: A study
of 15 cases of carcinoma in situ or early invasive
bronchogenic carcinoma. Dis. Chest, 37:278, 1960.
Buffmire, D.K., and McDonald, }.R. : Symposium
on surgical aspects of cancer problem; factors
responsible for the failure of cytologic examination
in cases of bronchogenic carcinoma. S. Clin. North
Am., 31:1191,1951.
McKay, D.G., Ware,
Harken, D.E.
carcinoma by smears of bronchogenic aspirations.
Cancer, 1:208, 1948.

Philips, F.R.
cells in the sputum. Brit. |. Cancer, 8:67, 1954.
Woolner, L.B., and McDonald, }).R. : Cytologic
dlagnosis of bronchogenic carcinoma. Am. |[.
Clin, Path,, 19:765, 1949.
Foot, N.C. : Cytologic
pulmonary cancer, Critical analysis of smears from
Am. [. Clin. Path,, 25:223, 1955.
. Bronchial abrasion microbiopsy

P.F., Atwood, D.A., and
The diagnosis of bronchogenjc

The identification of carcinoma

diagnosis in suspected
1,000 persons,
MacLean, K.S.
instrument. j . AM., 166:2160, 1958.

Lukomsky, G.l. : Bronchology. P 266, The C.V.
Mosby Co., 1979.

Rosa, U.W., Prolla, }J.C., and da Silva Gastal, E. :
Cytology in diagnosis of cancer affecting the lung.
Results in 1,000 consecutive patients. Chest, 63:
203, 1973.

Fennessey, J.J. : Transbronchial biopsy of peripheral
lung lesjons, Radiology, 88:878,1967.

Rosenberg, B.F., Spjut, H.}., and Gedney, MM, :



3s.

36.

37.

38.

38,

40.

41.

Exfoliative cytology In metastatic cancer of the lung.

N.Engl. |.Med., 261:226, 1959.

Richardson, H.L., Queen, F.B., and Bishop, F.H.:
Cytohistologic diagnosis of material aspirated from
stomach; accuracy of dlagnosis of cancer, ulcer and
gastritis from paraffinembedded washings. Am,
J.Clin. Pathol., 19:328, 1949.

Fennessy, J.). : Bronchial brushing in the diagnosis
of peripheral Ilung [esions, Preliminary report.
Am, |. Roentgenol., 98:474, 1966,

Taylor, F.H., Evangelist, F.A., and Barham, F. :
The flexible fiberoptic bronchoscope diagnostic
too/ or medical toy? Ann, Thorac, Surg., 29:546,
1980,

Leilop, L., Garret, M,, and Lyons, H.A. : Evaluation
of technigue and results for obtaining sputum for
lung carcinoma scrrening: A study by blind
technique, A study by blind technique, Am. Rev.
Resp. Dis., 83:803, 1961.

Hattori, S., Matsuda, M., Sugiyama, T., and Matsuda,
H. : Cytologic dilagnosis of early |Jung cancer:
Brushing method under X-ay television fluoroscopy,
Dis. Chest, 45:129, 1964.

Wierman, W.H., McDonald, J.R., and Clagett, O.T.:
“Occult” carcinoma of the major bronchi,” Surgery,
35:3335, 1954.

L.G. : Diagnostic section 10,

Koss, cytology,

— 145 —

42,

43,

44,

45.

46.

47.

48.

“Bronchogen/c cancers detected by cytology in
the abscence of roentgenologic findings,” Lippin-
cott, Philadelphia, 1961.

Aufses, A, H., and Neuhof, H. : “M/inute carcinoma
of the major bronchi: A followup report,” J. Thor,
Surg., 23:219, 1952,

Papanicolaou, G.N., and Koprowska, |. : “‘Carcinoma
in situ of the right lower bronchus: A case report,”
Cancer, 4:141, 1951,

Garland, L.H., Beier, R.L., Coulson, W., Heald,
J.H., and Stein, R.L. : The apparent sites of origin
of carcinoma of the lung,” Radiology, 78:1, 1962.
Umiker, W.O. : False-negative the
cytologic diagnosis of cancer of the lung,
Clin. Pathol,, 28:37, 1957.

Spjut, H.)., Fier, D.])., and Ackerman, L.V. : Ex-
foliative cytology
histopathologic and cytologic correfation. |. Thorac.
Surg., 30:90, 1955,

Wandall, H.H. : Study on neoplastic cells in sputum
as contribution to diagnosis of primary lung cancer,
Acta Chir. Scand., 91 (Suppl. 93):1, 1944.
from reference No, 48,

reports in
Am. /.

and pulmonary cancer: A

cited

Baum, G. L. : Textbook of pulmonary diseases 2nd
ed,, p 27, p 770, Little Brown and Co. Boston
1974,



