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Roentgenological and Pathological Studies of Leukemic Pneumopathy

Yoshiro Furuya, Shigeki Kurokawa and Shinichi Kobayashi
Department of Radiology, Niigata University School of Medicine, Niigata, Japan.
(Director: Prof. Takashi Kitabatake)

Leukemic infiltration and complications such as hemorrhage, pneumonia, mycosis and tuberculosis

are generally called to be leukemic prieumopathy in Japan.

Some pathological and roentgenological studies were carried out on 173 cases with leukemia which

were autopsied during 1937-1967 at the Niigata University. 27 cases (40 lesions) with roentgenographic

pulmonary manifestations were compared with pathological findings.

Roentgenographic features are classified four groups: (1) miliary nodules and linear densities; (2)

bronchopneumeonitic and pneumonic infiltrations; (3) isolated nodes; (4) mediastinal and hilar nodes.

The numbers of each groups are 17, 13, 5 and 5 lesions.

Roentgenographic features in leukemic pneumopathy are due to mixture of some pathological find-

ings. Therefore generally it is difficult to differentiate one from each other findings. However, in

consideration of frequency and classifications of leukemic pulmonary lesions, it might have been able to

estimate the origin of roentgenographic findings.
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14361 (82.2%) Thot. BIREOEFISI
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5 BIEEIS A L 4 [/ CTf, fhofiflc
H65 % A Lol R RS, MiREx2RdT- 1
BHCONT, FRE R B ZEIEE D |
Ex%5 &, AmERREY (57.2%), Hii76
(43.9%), B&%65 (37.6%), BRY0], Jifiss49
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‘Type of lenkemia gf:gsc'f pulmonary
; i _lesions

Acute myelogénous B .

leukemia 1 97 (87.4%)

.Chronic myelogen- .

‘ous leukemia 29 21 (72.49%)
<. | Acute Iymphc« ytic | . I

leukemia %2_ 9 (75.0%)

'Chronic lymphocy-

tic leukemia 5 4 (80.0%)

Plasmocytic leuke-

‘mia 3 2 (66.7%)

Monocytic leuke-

mia : 4 3 (75.0%)

Erythroleukemia ¥ 5 (71.4%)

Chloroleukemia . 2 2 ( 100%)

Total 173 143 (82.7%)
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Table 1. Frequency of pulmonary lesions in
autopsy cases of leukemia

(1939--1967)

Frequency of

C 1.7%) < 1 BIETRE O &Pt a 2 (55 2
x).
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MIRERE & o, Rifige, B & Hm EEEom
RTH5,

MRRFA B AR O B IR R
BECHBLSRCRD 5N, MlaEcn- T
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"'Table 2. ' Classification and frequency of pulmonary lesions in autopsy cases
(1939—1967)
) . ‘ an Infection
Type of leukemia o .LeUkem.“' Hemorr, — - - 7
cases | infiltration | hage Pneu- | Asper- Candidal Mucor | Luber-
P monia | gillus Anal 0T | culosis
~ Acute myelogenus 111 . 67 58 E ! oz 2
Chronic myelogenus 20} ----18 TINC7-6) 8 | TIRE ik 1
Acute lymphocytic 12 |- I A “3 i |
. Chronic lymphocytic 5 2 3 2
~ Plasmocytic 3 2 - 1 1
- Monocytic 4 2.7 L2
* Erythroleukemia 7 3 2 -1
Chloroleukemia 2 2 - 1! .
9 - | .76 49 " i 13 = 3
Total 173 St (28:3%) | (7.5%) ‘-0 (1.79%)
(57.295) |,(43.9%) | 65(37.5%)
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Table 3. Comparison between roentgenographic features and pathologic findings

Roentgenographic features No. of cases Pathologic findings No. of cases

Hemorrhage and leukemic infiltration ]

Miliary nodules and 17 Hemorrhage 5
linear densities Pneumonia 2
Miliary tuberculosis 1

Bronchopneumonia, Pneumonia 4

Pneumonia and hemorrhage 3

Bronchopneumonitic and 13 Pneumonia and leukemia infiltration 2
pneurnonic infiltrations Tuberculosis 2
Hemorrhage and leukemic infiltration 1

| Hemorrhage and mycosis 1

Isolated nodes 5 I_vacosjis e
Leukemic infiltration and pneumonia 1

Mediastinal and hilar nodes 5 Leukemic infiltration 5
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Table 4. Postmortem frequency of leukemic pulmonary infiltrations

Author No. of leukemia‘ Er&f:ﬁ;ﬁ;’;s Type of leukemia
Falconer and Leonard (1938) 30 9 (30.0%) | Lymphocytic leukemia
Watanabe (1940) 21 11 (52.3%) | Acute myelogenous leukemia
Vieta aed Craver (1941) 54 9 (16.79;) | Various types
Kirshbaum and Preuss (1943) 123 16 (13.09) | Various types
Nathan and Sanders (1955) 59 14 (23.7%) | Acute leukemia
Tanaka (1958) 105 98 (93.3% ) | Various types
Green and Nichols (1959) 109 30 (27.4%) | Various types
Hashimoto and Yumoto (1963) 50 36 (72.095) | Acute myelogenous leukemia
Klatte (1963) 121 38 (31.4%) | Various types
Horiuchi (1965) 34 11 (32.495) | Various types
Furuya (1968) 173 99 (57.29) | Various types
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AL, XEHEG X D BEOHELZHT0 D,
A o X BB E FERRE X 22 toRE,
ENfedb O LT DTS, Lenk® & 3745
ERPERRE S U, XERBA A 1T700, 14 LiciE
Bl L, AR & 5 aE o X
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— AT OHBCHER LIl S, B

Taple 5. Roentgenological frequency of leukemic pulmonary infiltrations
[ Author No. of leukemia }Jr?f%ﬁll?;?;zs Type of leukemia
Kirklin and Hefke (1931) 48 | 4 ( 8.3%) Lymphocytic leukemia
Falconer and Leonard (1938) 30 | 2 (6.79%) Lymphocytic leukemia
" Vieta and Craver (1941) 52 | 4( 7.6%) Myelogenous leukemia
Natnan and Sanders (1955) 59 | 0(0 9) Acute leukemia
Tortarolo (1959) 64 | 45 (70.32) Various types
Green and Nichols (1959) 109 | 2 (1.8%) Various types
Klatte (1963) 341 | 8 (2.3%) Various types
Horiuchi (1965) 3 | 2 ( 2.9%) Various types
Furuya (1968) 64 | 1(1.5%) Various types
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ORI 9 Sk 8 MRS % & Bl L 7P B
R Y T B. U (1963)%
olifEEE L e X v, Hi, BimiEidiag Fig. 3. a. b. 45 yrs. Male. Erythroleukemia.
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rEZBRS. HH (1963) 1% N A I o ) Giad

BeBI20PIRFEL 1 RN ¥ C 1 i S he B9 F!
W 3

X#gn s, BREHRY 21 1460 @onT i
BT R & o/ Tl o>Tw%. Thic ks L3R
BRI oS B oR e ol s o, FHE
LOBERRA LT, B chVREBE Y
w0, JEINMERE YRS 53 0FKH
AR 2 B c & LT A%, Hifl, J4E
HZed OFF LTl b, BmAliasE ¥ o X
BB oOWTRER LTV, B2 OREER
bk, BRI H i S R ZE b In
Fig. 1. 32 yrs. Male. Acute myelogenus leu-

kemia. (10 days prior to the death). Linear

densities and miliary nodules in the bilateral
lower lung fields. Histological findings:

Leukemic infiltrations and hemorrhage. (b))
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Fig. 4. a. b. Same case with Fig. 3. (18 days
prior to the death).
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olfaE 7 1 » Aok b GECHi4H),
BRI CE L RkAmBE oM ch 5. ik
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D, Fissinger et Fauvet (1941)®, Seusing and
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Fig. 5. a. b. Same case with Fig. 3. (4 days
prior to the death). Pathological findings:
Chiefly leukemic infiltrations and partially

mixed infections.
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4) Mediastinale-und Hilustumoren ¢ 47z 4517
Fo. Zampori(1958)*”11 1) Infiltrations pseudotu-
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1) Interstitielle Form, 2) Bronchopneumo-
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WERRN2) SRS . RHEMENT 2¢ B3 ) it I Ak
R4 )FRTERRIR RS ) B RIS R o 58 4y
o, A3 (1963)* 1) BHEIAY GRIERY, Hcfitk,
R, TREBHE),2) BRI, 3)MST
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i, BRIRBRRE, 2) RUESZIh & ~MhiJeikba, 3)
BPIERIRRTY, 4)MT - HERRIERRER, 5) MK
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IES % b B RORENAETH 5.
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fo. HEPRBERLIE K %7~ Ui 5 B9k 3 Bl fillic,
2P BEMCDRZ LR, HifTY v @R
B & LT Robhicoik Hillo 16l ok
T, fliMERIAR o EARILK Chbf v v i
OIERE b Z 0 B gs Shicbns# 26

AARESH ST SHE $20% He R

A, v RS T B ot AR O il
F1Y v @ilEXGEPIoRE TS U v A
W, Hartweg 13 1374143561 (25%) @
#EbR, WGP U v < SRR o, 28618 Y vl
IMBTH>t & 5. Vieta and Craver {1V v
YR R TR U v 86, 36%, MY vos
i, 27%w L, AEHiEEIMmE Tk 9.6% L
) v AFOERE Y Zleh Dt E BT W5,
Von Domarus® & & O # Hit LciE,
BEiEE A T2, FaA &R it
%. Klatte (3B 7 %, Mif110%w, Kirklinix
48Grh21 v ffEBR o> IR Ak B 5. AR
TR 20600 4 FlicEd T3, Tod %
Wk, fkg, WGPy g iy,
LS CEARC IR R IR TR E RS0, fiE
fra, BGFT Y v E@IEA D HE L 1T CA LR BIE
Bld s, BxOREBRA»LERE (7) 201
Fig. 7. 20 yrs. Male. Chronic lymphoeytic

leukemia, Right upper mediastinal and hi-

lar masses. (25 days prior to the death).
Pathological findings: Leukemic infiltrations

Ach s, —MkoEE TG 25858 %\
25, EWfTEsROEEeH R, BRI hEGE
WEEZHNETHA S —FHEMEFICILL Klatte
O&EMEAMEE 12144502, Vieta and Craver
OV vAERMESIFIR83Y, A liitkE mE23 s
H4T % DRI B < IR b B EbE, Bl
f1Y vfioEXEREDT 5.
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3) KA oW T L Ak X e kg
B i DIX68% 7 BT, iz Tl o am
MR oI & e 2L, FlclalEx oM iiiE
AR X % IEEE RO R L 141 (Ki8a.c)

Fig. 8. a. b. o, 4] yrs. Male. Acute myelog-
enous leukemia. (33 days prior to the death).
A coin lesion in the right middle lung field
and semilunar lesion in the left lower lung
field.

b: Tomogram of the coin lesion in the middle
lung field.

c¢: Tomogram of the semilunar lesion in the
left lung field. Pathological findings: b.
Mucor infections. ¢. Leukemic infiltrations
in the pleura.

(a)

Fig. 10. Same case with Fig. 8. (1 day prior
to the death). Diffuse pneumonic infiltrati-
ons in the right lung field,
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%), Vieta and Craver 3 158l o & %
Ztch m12%, WRIFETI12% TH o0, H
Wmﬂfu2ﬂt®&5mﬁﬂﬁﬁﬁk&&bt
EZ 5. Klatte 13 34111 % XARSFAHY
KA A &, HIM 1216 Tk FalbiaiE 1 4
%, 100ccA EDBAKIEIR20% TH 2>t LE
LT3, LU L Kirklin (34869, EiiiEc i
FL-MBEZE L L FlBD sl RS, —
FHAIBTIEIRPI 450 1 Fl, AP D206 2 Fi
OWENDH B, e LT b BB kiR
e X RGN A& LD DR T
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4)  JEPIH Mo T s P L R i o fili
o EERL L DO—2>ThHbHH, X
TOEMEE bR TWiew, Ziudiim e A
MFRARE A LT AL R AGAEN SN D
THHH. BE2ePIrhRERE A TR0 5 Al
Tt X D&ﬂﬂm%bt%m&%xbht.%

Fig. 11. 62 yrs. Male. Acute myelogenous le-
ukemia. Linea densities, miliar nodules and
right diffuse infiltrations in the right upper
lung field. (5 days prior to the death). Pa-
thological findings: Hemorrhage.

H oA 2 Hohd o < iR 29 W8 &5

Elg 12. Histological imdlmp‘s of Fig. 10.

Fig. 13. 57 yrs. Female. Chronic myelogenous
leukemia, Light diffuse infiltrations and
linear densities in the left lower lung field.
Pathological findings: Hemorrhaagic pneu-
monia.

Fig. 14, Histological findings of Fig. 12.

O XFGE D R AL 13T, R
Wi TR 2 HRE DRV ¥ AR/
AR L T\ Y S Tl e Bl 4t

* BbE D WELR- By B, HRTIE
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Table 6. Pulmonary infectious complications in leukemia
'! Author Ez’k:riliﬁa Frequency Type of leukemia
Wintrobe and Hasenbush(1939)_ 86 | 16 (18.6%) | Chr.lymphocytic leukemia (clinical case)
Shaw and Szwed (1960) 50 14 (28.0%) | Chr. lymphocytic leukemia (clinical case)
Klatte (1963) . 121 47 (38.8%) | Various types (autopsy case) [
Horiuchi (1965) ;' 34 | 11 (32.49%) | Various types (autopsy case)
Furuya (1968) ________I 173 l 65 (37.5% ) | Various types (autopsy case)

MO TH DT 1 Flads LTy
%. Z oGl vk AP i 55 R R REe
A oE% a4 3o T\ 5. Green and
Nichols 1S H &4 2 1219 1 oo i ifLic
L5 BELRcL i tws s, BEo ik
DWTHER LTV, Hilic k5 XEELEA
MR AIBERE DB A & RS8R L R A8 &
B, BExORBRBNSLS L, BREET
T TAHZHBREQERNEB B VEE LR 5
FRHECDOTIRI N EELBLRS.

HIE 7z < 1

e X Ml o HEE A 2 % &, Exi 173
BIh76(43.9%) /it ns, Mgt ©34.2

%, VvHT46.9%THORE TS, W
34RO B (82.2%) 1wk &, i Al ¢
BHOTEDT B, _ﬁm@m%w¢4mmu
TP M2 22 e b D2MERIT0S, 18H:HI46.6%

Fig. 15. 57 yrs. Male. Chronic myelogenous

leukemia. (3 days prior to the death). Bro-
nchopneumonic infiltrations in the bilateral
lung fields particularly in the right. Patho-
logical findings: Bronchopneumonia.

i o
‘
v 2
%
[
- ‘i |
¢

A '
i

By, M aisdy, 1860y & Bk
A EDT A, MR A U
BELBELTWAHBENLL, TroXE T
&6 iR NG SIS I O E 2 R L1117
W 9 Bl B MEAERE L HFELCRD LA
7z.

5) REYUEWCOWT BRI B i G
DELS otk TEERVEETHS. 1%
OEHSED FAMFE ORI A O L, FERD K Ys
HOBWIEL MBI T W5, MEYYEILE 2 0
FEBC i1 78650 (37.5%) IR 2 5w -
143045 % % b 1. R DAt 2 2 5 L 6 %
oML FAEHE, BIHEEA L= v ol 2 his
o7zl ey Wintrobe and Hasenbush(1939)%
O TIRIS.6%TH oM, EiIFtik Klatte
(1963) »38.8% & ML T KT\ 5.
mdN@whum%xﬁ&tﬁn@%fihtn
MQé&fmﬂrm%%ﬂ%ram»&%

-ﬁﬁﬂnnw%ﬁﬁfﬂﬁmmL%%ﬁ
@ﬁﬁ%&&b%ﬁmma B o MpmE LT
LRI BB A R X AIEHUOWOE, b
B O HE R o e R & # 2 ST
%, Kirshbaumand Preuss'® 34845 mfs23

Green

Fig. 16. Hmtologlcal findings of Fig. 14.
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Table 7. Pulmonary mycosis in autopsy cases of leukemia
Author ii:}k:;ia Frequency |Aspergillus| Candida Mucor Others
Masuda (1963) 55 11 (20.0%) 7 3 1 1
Horiuchi (1965) 3 7 (20.6%) 4 3
Bodey (1966) 454 91 (20.0%) 38 3 5 11
Kinugasa (1957) 71 18 (25.3%) 14 1 2 1
| Fureya (1968) _ 1| | 18(7.5%) | 7 4 .

Fig: 17. 45 yus.

Female. Acute myelogenous

Fig. 19. a. b. 54 yrs. Male. Acute myelogen-

leukemia. (9 days prior to the death). Pn-
eumonic infiltrations and linear densities in
the right lung field. Pathological findings:
pneumonia and hemorrhage.

R

Fig. 18. Histological findings of Fig. 16.
ﬁ‘r; 25 - . _‘. -

" .- e ‘.
o7 L ens
V?J“-tf
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ous leukemia. (14 days prior to the death).

Several coin lesions in the bilateral lung

fields. Pathological findings: Candidasis.
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Table 8. Pulmonary aspergillosis in autopsy
cases of leukemia

No. of

| Author e ‘ Frequency

| Carbone (1964) 274 | 13 ( 4.7%) .
Okuhira (19 (1964) 93 | 10 (10.8%) [
Horiuchi (1965) | 34 | 4 (11.8%) |
Bodey (1966) | 454 38 ( 8.4%) |

| Kinugasa (1967) 1) ‘

| Furuya (1968) | 173 7 (4.0%)
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Fig. 21. a. b, 57 yrs. Female. Acute myelog-
enous leukemia.(44 days prior to the death).
Sharp demarcated egg-sized tumoral density
and fungus ball in the left upper lung fie-
Id. Pathological findings: Aspergillosis.
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Fig. 22. Histological findings of F1g 20.

Fig. 23. Same case wit Fig. 20. (95 days prior
to the death).
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Fig. 24. Same case with Fig. 20. (70 days pr-
ior to the death).
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* Fig. 25. Same case with Fig. 20. (1 day prior

to the death).
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Table 9. Pulmonary tuberculosis in autopsy cases of leukemia

Author {iﬁ'sznia Frequensy Type of leukemia

Tiemann (1930) 30 1(3.3%) Various types
Watanabe (1940) 21 4 (19.0%) Acute myelogenous leukemia
Kirshbaum and Preuss (1943) 123 16 (13.0%) Various types
Shaw (1960) 42 1(2.9%) Chronic lymphocytic leukemia
Klatte (1963) 121 7 (-5.8%) Various types
Koriuchi (1965) M 1(2.9%) Various types

| Furuya (1968) 173 3 (1.7%) Various types
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