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— Abstract —

Radiologic Evaluation of Adriamycin Induced Toxic Cardiomyopathy in Childhood Leukemia

Young Joo Kim, M.D., Young Hee Moon, M.D., Kyung Jin Kang, M.D., Ok Hwa Kim, M.D.,
Choon Yul Kim, M.D., Yong Whee Bahk, M.D.

Department of Radiology, Catholic University Medical College. Seoul, Korea

The cardiomyopathy associated with Adriamycin is frequently fatal and full clinical recovery is uncommon. To
evaluate the radiological manifestation and the outcome of Adriamycin induced cardiac toxicity, we retrospectively
reviewed the serial chest X-ray films of children treated with Adriamycin. Among 154 children with leukemia, four-
teen patients developed clinical and radiologic evidence of congestive heart failure(CHF). Six out of 14(43%) died
of CHF within 2 weeks after attack and eight children survived after their acute episodes of CHF, were controlled
following digoxin and diuretic therapy. Despite the improving clinical evidence of heart failure, the follow-up chest
roentgenograms of these 8 children showed definite cardiomegaly as compared with the pre-treatment chest X-ray
Three children among 8 had minimal cardiomegaly and the remaining five children showed persistent, marked car-
diomegaly during the period of 9-25 months of follow up.

In summary, when CHF develops during chemotherapy in leukemic children, the possibility of Adriamycin in-

duced cardiac toxicity should be suspected. Our findings showed that persistence of cardiomegaly represented signifi-
cant cardiomyopathy despite clinical improvement of CHF.
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Table 1. Clinical Features of Patients with
Adriamycin(ADM)-induced CHF.

Case Diagnosis Age at Dx. Cumulative Combined

No. (Type of of ADM chemotherapeutic
Leukemia) CHF(yr) dose(mg/m? agents
1 AML 11 415 6-TG, Ara-C, VP-16,
Mitoxantrone
2 ALL 16 663 Vincristine, L-Asp,
Prednisolone
3 AML 8 500 6-TG, Ara-C, VP-16,
Mitoxantrone
4 AML 9 240 6-TG, Ara-C, VP-16,
Mitoxantrone
5 AML 15 495 6-TG, Ara-C, VP-16,
Mitoxantrone
6 relapsed 7 (200)* Ara-C, VP-16, AM-
AML SA, Mitoxantrone
7 ALL 12 630 Vincristine, Ara-C,
VP-16,
Mitoxantrone
8 ALL 11 190 Vincristine, L-Asp,
Prednisolone
9 ALL 12 160 Vincristine, Ara-C,
Prednisolone, L-Asp
10 ALL 12 180 Vincristine, Ara-C,
Prednisolone
11 AML 2 485 Vincristine, Ara-C,
Prednisolone
12 AML 12 630 Vincristine, Ara-C,
VP-16,
Mitoxantrone
13  relapsed 11 (125)* 6-TG, Ara-C, VP-16,
AML Mitoxantrone
14  relapsed 14 (150)* Vincristine, L-Asp.
ALL Prednisolone

ol A2F AUl Edoz olUE F Foid 8
6-TG = 6-thioguanine, Ara-C=cytosine arabinoside,
VP-16=etoposide,

L-Asp=L-asparaginase, AMSA =amsacrine

Fig. 1. A 16-year-old girl with ALL(case 2).

a. Initial pre-treatment PA chest shows no abnormality.
b. Follow-up PA chest 5 months after the last dose of
Adriamycin shows cardiomegaly, interstitial pulmonary
edema and pleural effusion. Elevated right
hemidiaphragm is due to subpulmonary effusion.

c. Five days after medical treatment for heart failure. The
pulmonary edema disappeared, but mild cardiomegaly
persists.
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Table 2. Cardiothoracic Ratios in Initial and Follow-up
Chest X-Ray

Case Follow-up since Cardiothoracic ratio

No. onset of CHF o at Dx. —_—
GmoRthE) il of CHF recent

1 12 0.41 0.56 0.49

2 7 0.40 0.57 0.46

3 11 0.43 0.59 0.50

4 9 0.56 0.72 0.72

5 9 0.45 0.65 0.63

6 25 0.50 0.64 0.60

7 15 0.45 0.58 0.64

8 9 0.47 0.55 0.54

9 <1* 0.45 0.61

10 cai 0.44 0.59

11 <1* 0.48 0.55

12 <1* 0.46 0.69

13 <1* 0.43 0.58

14 <1* 0.43 0.61

* Expired cases

Fig. 2. A 9-year-old girl with AML(case 4).

a. Initial pre-treatment PA chest shows no abnormality.
b. PA chest 3 months after chemotherapy shows mark-
ed cardiomegaly and pulmonary edema.
c. Follow-up PA chest taken on 8 months later shows per- ¥
sistent cardiomegaly, although pulmonary edema has

cleared up.
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Fig. 3. A 15-year-old girl with AML(case 5).

a. PA chest X-ray taken during the chemotherapy shows
cardiomegaly and pulmonary edema.

b. Echocardiography demonstrates dilated left ventricle
and thinning of the interventricular septum, suggesting
dilated cardiomyopathy. Some regurgitant flow(arrow)
through mitral valve is noted.

AEA B8 oz sl 88X ARAFo] YEIRH de
149 (9%) ol ith, ek FA] & B3, W5 A4
T} g e FE XAARA Relol A Aujd 2 HEE
AaZo] Yehgton, gofolXe Fu A& do] BEErt
BE goles FA fFA 2 oA XFE URo 143
% 83 uto] Aol Iotrh AWEF 8HF 3PS F3 XA
AME ARA 2 5AEE 2d0lA 7Y Alojoll HEE L 24
HAL A w3 oha fMEd o, stetage] 43
1} v mty okzkel A= a2 ol ldtHFig. 1),
U 2] 58 9-257 7ol B3 A FE XAA d&E

HAou, Ag Addde 22 golUA 1 (Fig
FH o2 sEIe 9 2R A&HA, o] T
T 33 A2FeR, Ao 234 H4A% 4
szt 29 3(Fig. 3), 280lME A= 2T 7
o] Fukslo] vEbdh AR 692 AR A Fe
Bt F3 FH XA 284 AFA &30l &
kT, AFA WA 1-15Y Aolo] Attt

i

LobH @ Bl A% WEel} HEY Az 4
2HE, FAF PAAARY $H4E, T ohseojuiol
S slstagAAel g A5 V23 3 £ A
PAFO WA + UTHY), NYel ) olAH o7 WAy
A ER LR P 5gm% o|te] A%
Wgo] A7) A& e Ao dEiE(9), HEY AE
o JEHe = WYY B 2G4 H0- mow w2
7% sH10-12), o2 3l 4715 Aol HEE
ASE SBTHII). webq sopiEy B i 8
So nyaoR 4% Nde] gt Bolel A satay A

E.—-—'

z-] o] Hl-/lg’é' Oﬂ.g.

N
Y
ofN
ot

e
d

ol

2
ol
)
N
m{o
oX
oz

5.
3%, s a A A 93 AEAHS nefsfotetet 1 F
o A% anthracyclineAlol] 23k o] ¥1x=7} Eo™ cyclo-
phosphamide, mitoxantrone, cytosine arabinoside 52
ohe siehA A AR Sol 45AEE dtel 1 54
o] F7hrH(14).
of=gjojufol Al e A E5A =28 717 anthracycline
Ao A ZA, sotuldy Qeox FAHAA °ot(501id
tumor)2] X Fol| 3 &3S JERRIT o9 Y54
g0 2 Abg-o] AghE o] ZWHG, 7.
+9 Wl s F4 A
-‘Zloﬂt HE 8% °“"z*ﬂ7} it B8y
of 31} BA S YA A A=A A =
FFolA F71E ol e, o]2 s 9 &84 4
BRFo] Bt WA FHE WAEH(3-8).
A2HE 2] 7§ ol=glotule] Al HF Fof
RE 189S A< ol=glojulolil FofF 3ol 19

SFal,

b4

he Atolo] Aol BAYslglr), of=glotuto] Aol & &
A=A L o] oFA o] A § I (cumulative effect)oll o] gt
Ao ARAAY F Folzgfo] 550mg oL W 1 WA
57t 371 st (14), AREY] ¢ g8 AEn 3
o o ME AEA ATZo) ”‘%‘0}19\& L ole BE
g3t A A o )3} }E Jo}ulo] 2l e] ﬁ%*éol 52

o
Jg
o
™y
£
Ha
lo
u
o;;

— 451 —



CHEHEEAL M 0| BH5| K| 1992 5 28(3) @ 448~452

A2FL YA WAL 2efsto] o Zals) B
| 291 2 A AUtz Jeude Aol Exgol
, olei® At B4 A2FoZ oFsEwA AR

of WAl Al BTh(14), FF XAAIAE Ao, 7
¥ 9ol A 2§ 4E So| ek 4 317, Aol
HolNE A% X FEE 4% 2 44 sy}
EhdTHO), AAHEel 4 e A2 §Y) FF X4
3-197497 A8 2 A3} OF4 o

o

= ok
i rlo

P

8z I
fu to mo £ R m1°

R
e
i
K
0¥
2
x
1
It
o
i
o>
ot

LA
Jo o

Y atoll A Hesstay 28
g 57 XA #37] £84
O}Calo}ﬂ}ﬂ 1ol 23 H=4
gafobstnd, +2 XA A &8
»%7%‘4 s¥EbgE &4 A2F

d

» Tt
2

O

N

N

d
o> e

>

o

fu
o
=

(o o?.: o>

o
=

=
—

ikl
ki
Ho
re

1. Sallan SE, Weinstein HJ, Nathan DG. The childhood
leukemias. J Pediatr 1981;99:676-688

2. Weinstein HJ, Mayer RJ, Rosenthal DS, Camitta
BM, Coral FS. Treatment of acute myelogenous
leukemia in children and adults. N Engl J Med
1980;303:473-478

3. Gilladoga AC, Manuel C, Tan CTC, Wollner N, Stern-
berg SS, Murphy JL. The cardiotoxicity of
Adriamycin and daunomycin in children. Cancer
1976;37(suppl):1070-1078

4. Lefrak EA, Pitha J, Rosenhelm S, O'Bryan RM,
Burgess MA, Gottlieb JA. Adriamycin car-
diomyopathy. Cancer Chemother Rep 1975;Part 3

— 452 —

10.

11.

12.

18.

14.

6(2):203-208

. Lefrak EA, Pitha J, Rosenhelm S, Gottlieb JA. A

clinicopathologic analysis of Adriamycin cardio-
toxicity. Cancer 1973:;32:302-314

. Lenaz L, Page JA. Cardiotoxicity of Adriamycin and

related anthracyclines.
1976:3:111-120

Cancer Treat Rev

. Minow RA, Benjamin RS, Gottlieb JA. Adriamycin

cardiomyopathy: An overview with determination
of risk factor. Cancer Chemother Rep 1975;Part 3
6(a):195-202

. Praga C, Besetta PL, Vigo BR. et al. Adriamycin car-

diotoxicity: A survey of 1273 patients. Cancer Treat
Rep 1979;63:827-834

. Miller JH, Heisel MA. Leukemia. In: Miller JH, ed.

Imaging in Pediatric Oncology. Baltimore: Williams
& Wilkins, 1985;406-426

Javier BV, Yount WJ, Crosby DJ. et al. Cardiac
metastases in lymphoma and leukemia. Dis Chest
1967:52:481-484

Kirshbaum JD, Preuss FS. Leukemia. A clinical and
pathologic study of one hundred and twenty-three
fatal cases in a series of 14,400 necropsies. Arch In-
tern Med 1943;71:777-792

Roberts WC, Bodey GP, Wertlake PT. The heart in
acute leukemia. A study of 420 autopsy cases. Am
J Cardiol 1968;21:388-412

Henderson ES, Gunz FW. Pathology of the leukemic
tissue. In: Gunz FW, Henderson ES, eds. Leukemia.
4th ed. New York: Grune & Stratton, 1983;197-246
Rosenthal DS, Brunward E. Hematological-
oncological disorders and heart disease. In: Braun-
ward E, ed. Heart disease. 3rd ed. Philadelphia:
Saunders, 1988:1734-1757



