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Cytological Studies On The Peripheral Blood
Of The Patients With Malignant Tumor.
1st Report: The Occurrence of Tumor Cells in the Peripheral
Venous Blood and Its Clinical Significance.

By
Hiroshi Asakawa

Department of Radiology, Faculty of Medicine, Tohoku University, Sendai, Japan
(Prof. Dr. Y. Koga)

Blood samples from antecubital veins of 118 subjects with malignant tumors, 9
with. non-malignant disease and 3 without any disease were prepared by either dextran
or glucose and gum sedimentation technique, and stained by Wright-Giemsa staining.

In the cytological examination of these samples, various abnormal cells, which
were not found in routine blocd examination, were discovered and they were classified
into atypical cell, suspicious tumor cell and tumor cell.

In this work, the author intended to see how often tumor cells were to be found
in the peripheral blood of patients with various malignant tumors, and whether the
observed positive findings had any clinical meanings or not.

The obtained results were as follows;

1. Malignant cells were found in the peripheral blood of 27 (22.9%) from 118
patients with malignant tumors, but none from 9 subjects with benign disease and
from 3 without any disease. The tumor sites of the positive cases were enumerated
in Tab I

2. In the observation of 118 patients, it was seemed that the more advanced
the malignant disease was, the more frequently the tumor cells in the circulating
blood were positive, and more circulating tumor cells were found in patients with
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distant metastasis than in patents with regional metastasis, or without any metastasis.

The data were shown in Tab II and III.

3. The relation between the occurrence of tumor cells in the peripheral blood

and histological types of malignant tumors was observed in 77 patients.

In the patients with sarcoma, tumor cells were found more frequently, than in

cases with carcinoma but no difinite difference of occurrence was obtained in each

types of carcinoma.

The positive frequency of circulating tumor cells in each histological types of tumor

was enumerated in Tab IV.

4. Tumor cells, suspicious tumor cells and atypical cells which were demonstrated

in this study were shown in Figures. (Fig. I.-XIV.)
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B SIERIFAO B 2 A, 50815 6 Bl
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nlop® TH 5. 19344EREILEREEMEEIZ X b,
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BRCOBEYEES T, MBI 25ET
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BEREAZ, 10X10fEDFFIATLERE { 3
BZGRL 7. BECK E IR0 R,
TFRRYED A B HIFE # B L 7=B5ie, BRikAs

U Tl 2 MBSO Y 2 17 o 7=,
MARZEHERI X0 T, ERCBmEANCS Y3
DENZCEE 22 RO ZEACAFIL 7=,

D @i (Tumor cell) : i —ig1z
Y TRET, BETRRILORAZED, IR
AEVCKREL ZOBOARELEZ L84, 7o
FTUICES, ZLHEBOBCERRS B L T v
3. BRESZUEZEIZ LD 3. TRAKY
WARRUHEML, MR R0 382 52
ZERZ. IS OWRERTMIE R B
LER T

2) FEEISMAEY (Suspicious tumor cell) : —
TRCIREERIIAD R 2R L Tw 3%, BRTO &K

D 5 B8 & 20V EHEHINE & ol e sk 7 R, ED

B ESRII R C BN AR S B Fh & sk
72\ —FEORIE & BRI & 5 5 BRC AN 7.

3 ALLgfE (Atypical cell) : % mg:
BIBALED bRV L EbN T 3 BEETS
58, BEMEOREEZIEA EBAT, B
IRIEBERIAD & MTse s 3 b 0, Bl 2 1%h e
3, JERRR, EXnRY, PIgckmPE, anESailE, B
WY B EeTdhs.

LREDGE T, BEMIIOTER X h 7Bl ¥ Bk
(Positive), BUEBLHIILOEERE X 7= 3 SRS i:
(Suspicious), BEFIC A FR & N 7= 3%

TR 2 FohL & N7zl # 2y (Negative)
EFERL
A |

D FEFEE O RS

REEFERBIRINCAH B L, HfFAl, T
FuesfE1661, _EREE 4G, T (0 ERBYE 2
HEEBL) 86, AEES B, BLRUERSTM,
SRRV 7 B, PNSWNERE 6 B, BFHIESES
B, Btz 4B, WIRESRE 3B, B 3, ANE
NBIRUE DAl BHEIESS 2 BlEF 118513 3.
Ve R BRSO bR 11882745 (22. 9%)
T, BEMEE166 (13.6%), EMaxTSE (63.5

HAREZHARE 2R 22l %1258

Tab I. The circulating tumor cells in

all patients
Tumor site ! Egie‘f IPositive i‘;?ic' Negative

Breast 24 | S 4 il
Genital organ o
1) 16 1 1 14
Maxillar ' ;
sinus 14 4 2 8
Tongue 8 2 1 5
Oesophagus 3 0 5
Gastrointesti-
nal Tract 7 1 1 o
Nose & Thr-
oat 7 3 0 4
Endcrine org-

‘an 6 1 0 5
Genital organ 9 ]
(m) 5 0 3
Lung 4 1 2 1
Urinary org-
= 3 0 2 1
Skin 3l T meEh 3
Sarcoma 1 | 6 2 3
Others 2 0 | il il
Total 118 A T 75
Control* e 0 | 03 R

* The patients without malignant tumors.

%) TH3. £IWRTML, FED hoEMR
DEH O, BRIEMHE, SFURESE, Al
BRUCLEETHD. ED ERTCH S 701
I THRERRFE T, VAR AN B U B i v Bl
ERDLNDI. HBHRIEGR O S HE, 4
TUIEFHE RS LBEO L2 TR B, L5
RIS EER CIBIR 44 (28.5%), Yo~ T
D24Beh 3 B (12.5%), ZxF-HERETISHE 2 16/FrR 1
BIC 6.3%)TH 7. ZDMOBERRIIDMEBIZA
{, ZTOBEMERCHER T HERE L 2o 7=,
—HREE U 7RIS 9 IR UMEEEA 3 Bz
VX, AT B U SEREE R % 4T T8 R sk 2 0
P

2) IEEERE R - OBEER

B, [EHEREY A0 RO L 5
KAz 1To7.

AR [BEOEREN KNI R ERo T
B
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B : [ OHEL U RIEE T, BIaFHO

s B 3 B
CH: + BRCHYSTH 23523 BRI S IEERN B
% FIERS Hske 2 .

DEE : SR Btk & D2y, %
DEBINREE 3Rz LBl

F IR TML, FEOERSEC I MEHE
R ABE, ANTETHPR1IH (14.3
%), BEET1: 34126 (35.3%), CEF 1374
i 3 1 8.1%), DEFTI240fIFR11B1 (27.5%)1
BT H o7, Bl biRsOHERE L 7 BEER U DEF
TIBBEERNE , R\ THEN I OB AL
VCERMER AR, BRI RSO 2\ CRETI
ERTHS.

Tab II. The circulating tumor cells and
clinical classifications.

Clinical Positive[Suspicio-| Negati -
G ™o Total | P05 ieTog | ve (26)
A . 1 1 5

7 4a.3) | 14.3) | (1.4

12 8 14

B 34 | (35.3) | (23.5) | (41.2)
: 3 3 31

¢ 3T | (81)|(81)] (83.8)
1 4 25

D | 40 1.5 | 10.0) | (62.5)
i 27 16 75

Total | 118 | (99 9 | (13.5) | (63.6)

Note; Clinically classified as follows.
A. Operable and curable cases
B. Inoperable and incurable cases
C. Cases after operation
(clinically free from tumor)
D. Cases with recurrence

#o, EEOHEREZEBOHENLA B0
2, FREE(EZCED 2 RIFICEVC, &
FRENC 2 B D 2 WEER, RRTHRER:C D
HERE D 2, EREREEC : TEBOL
A THER, BB MR R RE S 1 B
SEBI V24 T, ReoBERER: GRID %
FIESOHEE X h i IERT 78R 2 ] (12.8
%) 2, RIHERERO H HIER T332 8
Bl (250. %M, SEIERREREE 7 b 2
FERI T O Bldh 4 B (44.4%), MATHEIETE ORED

1209

Tab III. The circulating tumor cells and
metastases

Total Positiv-|Suspici-| Negati-

Metastasis

e (9) ous(%) | ve(%)
No metast- 17 2 3 12
asis (12.8) | (17.6) | (69.6)
Regional ly- 3 8 5 19
mph-gland (25.0) | (15.6) | (59.4)
Distant ly- 4 1 4
_mph-gland 9| at.a) | A1.1) | (44.5)
Hematogen- 29 10 5 8
ous | (43.5) | (21.7) | (35.8)
24 14 43
Total 81 | (29.6) | (17.3) | (53.1)

Note; Exclude ** C-group ”’ in Tab IIL

X M- SER 23108 (43.5%) & BRI
B, BTG SEERRE RS R U IR O B BIE
Blcix, B =[E—0HE cHEEmEOHIRE 5T
w3, XEEBO LW, RTKEREEA L
EFRIERE 2 OHE DM, BHERCHFRD
2RAHLNG. Lh UERBBORD b h /g
BT L IEEmIEA R E W 2R T,
3)  FERZASIE & DB
MBI O E L T\ 5% 14flos T, F
PBBISTE % R\ 72 TTBNC R T, MMREANC A
% r R LEE GELREREE &) 3561, BiEl4
B, K106, 7 OMhoiE 8 Fl LU EREDN
JEI0fT Ho7. K DRI A0 6 1
(60.0%), M08 3 B (30.0%), Wi 1461

Tab IV. The circulating tumor cells and
histolegical classification

Classificati- Total Positiv-{Suspicio-| Negati-
on " e (%) lus (%) | ve (%)
Sqguamous %5 9 4 22
cell cancer* ; (25.7) | (11.4) | (62.9)
Adenocarci- 14 4 3 i
noma (28.6) | (21.4) | (50.0)
Carcinorna 10 3 1 6
simplex (30.0) | (10.0) | (60.0)
o o
N_—— I I o 3
Other typesy 8 | (95 3) | (37.5) | (37.2)
6 2 2
Sarcoma 10| 60.0) | 20.0) | (20.0)
24 13 40
Total * 7 | (3.2 | 16.9) | 51.9)

Note: * Include ** Cancroid ".
#* Exclude ** C-Group '’ in Tab II
and the patients who were not

studied histologically.
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Fig. 1. Cancer of Maxillar Sinus. Cancer cells. Fig. IV. Retroperitoneal Sarcoma. Sarcoma

1 oy - cells,
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Fig. V. Esophagus Cancer. Cancer cell.
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Fig. II. Breast Cancer. Cancer cell with mitosis.
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Fig. III. Sarcoma of Epipharynx. Sarcoma Fig. VI. Carcinoma ventriculi. Cancer cell.

cell with degeneratlon with mitosis.
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Fig. VIL. Lung Cancer. Suspicious cancer cell. Fig. X. Epipharynx Carcinoma. Premature

‘ Granulocyte.
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Fig. VIIL Cancer of Kidney. Suspicious cancer Fig. XI. Breast Cancer. Premature Granulocyte

cell. with mitosis.
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Fig. IX. Carcinoma of Cervix. uteri Giant cell. Fg. XII. Lung Cancer. Large monocyte.
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Fig. XIII. Malignant Struma. Reticulum cell. (?).

{

Fig. XIV. Cancer of Tongue. Mitotic cell.
(Unknown)
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4Bl (28.4%), R EBRESEIFROB (25.7
%), & DABOFENE 8 Bk 2 B (25.3%) <, AIE
R L CEBACERTH B, A
DHTIXFEHOEZE TR DA Dz,

4) Foih

EEE 118610, 6 BB bl o
HEHEFBA L TR, Zh b 6 ik 2 fh iEEE
Mz, 2 ENCERENIE 7., EATTER
dra=q4yvy, =4 =4 vy RIEFAARIT ¥
TH 5. HFUEAWE ORI 6 Bk h #EE L
TEEECHZ. LG OIEFD S E nE
PV B D Z L 2 B R h D7z,

BRERUER

Lok 2 iEd 5L,

(1) BEEOBRC I L 72 EEEE 11880

HARE SRS SR 52l wi2s

BT, RMSHR oo BN R 2 BER U 2R,
27B (22.9%) VCHEEMIE B L 2487, BE
DFFEH I ML TH Y, SR 5 TH5E
TR MRS {, LTS T ER T —
HULR R B U B i T B 2 B o7
A, TR B OBASE SR 4 { B fEf o
HEREDLEI I L THBEOT, BEMTLONh
~OHIN R EER D B E XTI THS
2 .

2)  JEEEOHMERRE kSR e o
BR# A 2 &, IEEVEET 2EGERIES
%. BDHFHABEGICix 34126 (35.3%), =
TR T 7@k 1 81 (14.3%), FREICw
A0FR116  (27.5%), FHIEBITI12376F 3 ¢
(8.1%) TH-o7-.

SsFEDORENE A B E, BEOED SN\
Blcwx17girh 2 6 (12.8%), JRATHKE RIERH ©
VX326 8 B (25.0%), SEFSHRCIMEREF T 9
Bk 4 B(14.4%), ATHEGEREH] Tl 238106
(43.5%) DEHERI* @72, B bR -
BT E GBI L B O 2 B E ORI GE
DETHDIz.

INO ORI S, RBSRHERL, BRI
WCaRES B, MEMEOBERDE 2B X
SizBbih-.

3 Hiz OEWEEO I, W5\ 2 ik
FHTERER B 523, #ARREEAENC X o TS
OB BT 2 2 F2ITEC T RS L 72 &
R, AT D TECEM:ER10EG 6 #1 (60.0
%) FRLIR, BIEHE TR EEOE D
o7z, EEGE IR I U R Rl T
e

3T, IhF e o B v T4
DEERRERIN T B, BHECKE T3 ¢ Pool
Je U Dunlop® 2344 FROFE 40D FRIR il DR T,
42. 5% VHEfaD i < BEbh 2 2 By L v
%. E4ECE 2T, Fischer & tf Turnbull? i3

il X ONTELIE R 2508 Fh 32, 0 902 S M % it b s
LREEA L, Sandberg 58 4575 oD Tk R 3 5
RELT, REWIRM T 179FH51. 9%17, fE
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Z2EGBERIEL AL BEL T35, EHRET
WEILFHRAOBREIC ko TEHEROEENS 2\ WEE
AL T3, Engell® i3, B, &, B,

B URE D 125ficB v T, £t LTFHE
B X 2R IAOZEm 2 R L, fF¢ Ut
M FRFERT IR 5 ~ 9 SEETERICER THRE
LT3 8, EE O R THRIBEIR I SN
ZRDB - DXT8HR12.8% TH D 7z & BT
3. Seal® xHFEDFECHID AME D BRERT
45. 495\ [EEHMAL 2 M L, Stewart 51043 F 5
FE TR B R L, Fo@EsmiEz
JE T 5 BHRCB THE L w38, FEfgET
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\%. Roberts!®13) &\ ZFR O EIEIESE 20080
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WEINTWS, ST BB KMEOMEEDOR
Wi 31064 18741 (60.3%) DE-EEHERZ
A, AIE29T B 1781(61. 7%\ EEANAD % 57
BT3B, HFPEOIN2 513 F k U TIHEEREEZ S
4t LT, 178%7FR29.2% 2 RE M b FERIAT %
FEAA L T3, JCEPCONIE 2585 L L, 64
BIFR24BI DRI MIBHER % 45 L, HEPV3F5
B 8% ORAR K U SRR AR . 2 #R A L,

i3 T3 46frp 2.29%12 BEFE TLx34fk 5.9
2R B T3, ZER L 13HE 160
BNER T, 428 (26.3%) WESEEE R
DRERBITE, ZDXICHFEHLOTE
PERICHEER B 2 BAM10% 1260 % DEREE Tz
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Az L T3, L L _EROBHEEY 040 <
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3o 302@ch 1.6%, Alexander® @ 140810
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R H350THS 3%, DEBMIEOREEED
SR, 2)fmfzzeavH A EOME, DRROKED
MBE, BROGEZ EREARRTFTCES I EA
s, fE27T, BLTOR THER-—-FARTZ DL
F, RrofdEr BT 52 L3R ERO 2
TETH BN, ROy TIHET 2 AXDERE
JESE DBV, 68 IR SR A A3
L, 2)%F0HBRERIIFEFIRGD L 0 b @SR
RIMCBCTRTH Y, DEEOEE L ITIEE
MfgOBRERI R 2B L ERETENBE LS T
»5. FOEE, 11842741022, 9%) DiEER
V3, FixHis nEREE F IREOMS L T BHGE
SHEREERIC B T, IEEGmAa0 HBRES & BED
BEO—oDEEFEITVS LI EDN S,
Y i AR O BRI TS L TR R D
SHAFCEHCTETOFEREEMA 2L, K£IH
—1T, EEOBEL T\ EEinEETS 2
28, MARFEV MEMEOASE T S IR MR
L, BN ST AL THB. TDERD
M DM (Quensel?, Pool and Dunlop®,
Engell’®, Malmgren!® 2, JEUSERE53), 2)7%
mERPLREHE(E#EY: (Sandberg!®, EE®, Al
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H29), 5)FRTh{EHE: + s (Roberts'?) 7z & T
B, ZhbORERIEEICERNT, FIR0L
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53 b, ) pelfrk, HEERFEUEMEER 2 OBREIHRE
P HEL, HECEEOZEDORZIEZHD T
%. B o R % iz B 720 2 { R
Hiske, How 2\ 2 BfEdnc mEAmiE o 3\ 2 [
Eriisks 2L LIFIRAEE 2 AR T 3
FHENEINZRTH B, ECHIMEERSFIZE D
T, XA FETHIB I ENES L.
FoT, [EESITHEDEMETH B, HLD
Bt EINTE Y, MEE 25880 v
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STHB. Lo LB ORBKRAEED 2 E
T, BN OB B0 TIRIEEOK- X, v
PR 7 & T BRI R & o THIE T 2 DIk
WCIHBERZ . BEL L v bh T 2 @
D¥ 5%, Papanicolaou D&FNTE S L 2
AHPRT, ROMEEEHROBEREIh T»
5. Hib,  (LiE0AEA L, (2)IfaEEE:D
ZEGEN b i A A DBk, (MR
NOBERRUVBEBZR, (O—NIZE LD
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DY EHEMEZ IR~ T 3. —F Sandberg® 5
REBEOTMAIE, FRIMECIED b
WIEREMBI S AR D DFECHBT 3 L, Zh
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DEEFIENT LIBEZ A DD TIIA- & L T
%. ZGHESIERTLA S 2 2 U i e
T B E HBRER DK E D B ST H B 25,
Z{GE—0fIEE LTI T 2 0 oE o
FEWRHEI Z LD AvE LT3, (351
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X Moore 53 IBEMFIOK & 25 L 755
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2 URECHIEEAER 2R T 22212k y, &
BHIEOHEXTRETH B E LT 328, Zhb
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MFEERR S L, ECHFBEMIEZE =hh 34

AAREZ B RS SR  #2ls w124

BVSGECEED TA X ZRmfas, IEEBE KU EEE
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LEBAZCOTRAZCHAEBbNR 3.

BEZNT, 4 E U-TEMED o R B
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Bl AEER & » DEBMERAE - E HE LT 3.
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Fvz, IEE MRS R & BEE L ORI A
DIESHMIZBR R ZER) R B B 1 BNITEC TO
HEIENEL B LS THS. HERONELIZE
77 254 L L T, Adenocarcinoma sccirrhosum
CIEHERNER 22 E#HE L, X Fischer 5%
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