20t : M 453 M 2% 20028

Assessment of Left Ventricular Function with
Echocardiography in Patients Treated with Adriamycin :
A Load-Independent Index of Myocardial Contractility and
Comparisons between Rest and Exercise

Pyoung Soo Park, M.D., Hye Young Park, M.D. and Hae Yong Lee, M.D.

Department of Pediatrics, Wonju College of Medicine, Yonsei University, Wonju, Korea

Purpose : The aim of this study was to evaluate myocardial injury in children treated with adria-
mycin by echocardiography, which is non-invasive and safe measurement for children.

Methods : Left ventricular dimensions, wall stress, and contractile function were determined by
echocardiographic methods in 17 patient recepients with adriamycin chemotherapy at rest(group 1)
and during stress(group 2). Twenty age-matched normal subjects were established as control group.
Results : End-diastolic dimension was decreased in both groups(group 1; 92%£7% of normal, group
2; 87%18% of normal, P<0.05). Left ventricular end diastolic volume and wall mass were also de-
creased in both groups(group 1; 9612 mL/m” and 145118 g/m’ group 2; 87+8 mL/m” and 137+
16 g/mz, respectively, P<0.05 and P<0.05) and group 2 showed lower values than group 1. Me-
ridional end systolic stress(ESSm) was increased in both groups but there was no significant dif-
ference between the two groups(group 1; 52.6+6.2 g/cm’, group 2; 635+85 g/cm’, P<0.05, nor-
mal value 45.7%+35 g/cmz). The load-independent relation of rate-corrected circumferential fiber
shortening velocity(Vefc) to ESSm has a significant abnormal change in 7 out of 17(41%) in
group 1 and 12 out of 17(71%) in group 2.

Conclusion : The load-dependent systolic index, such as fractional shortening, may fail to show
abnormality because of the compensatory changes in preload and afterload which can mask the
impaired contractility. Therefore, systolic performance also should be monitored by a load-indepe-
dent contractility index such as slope value of the end-systolic pressure-dimension relation and
the position of the left ventricular stress-fiber shortening velocity after exercise. (J Korean Pedi-
atr Soc 2002;45:214-222)
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Table 1. Other Drugs Used and Radiation Therapy in Study Subjects

Palt\}gflts Diagnosis Other drugs used thfe{;(;;&oély)
1 Rhabomyosarcoma VCR", CTX", Actinomycin-D 3,000
2 Burkitt lymphoma CTX, VCR, Ara-CT, MTX®, VP-16' No
3 Neuroblastoma CTX, VCR, VP-16, Cisplatin No
4 AML Ara-C, VCR, L-Asp", VP-16, 6-TG™ 360
5 Burkitt lymphoma CTX, VCR, Ara-C, 6-TG, MTX No
6 Hepatoblastoma CTX, VCR, 5-FU™, Bleomycin No
7 Non-Hodgkin lymphoma VP-16, CTX, MTX, L-Asp No
8 Wilms tumor Actinomycin-D, VCR No
9 Hodgkin disease Nitrogen mustard, VCR, Ara-C, CTX, MTX No
10 Osteosarcoma MTX, CTX, Actinomycin-D, VCR, Bleomycin, Cisplatin No
11 Osteosarcoma MTX, CTX No
12 ALL Ara-C, 6-TG, MTX, VCR, L-Asp 300
13 Lymphoma MTX, VCR, CTX, Ara-C, 6-TG No
14 - - No
15 Hodgkin disease Bleomycin No
16 Ewing'’s sarcoma — No
17 Wilms tumor VCR, Actinomycin-D No

"VCR : vincristine, "CTX : cytoxane, TAra-C :cytosine arabinoside, *MTX : methotraxate, 'VP-16: etoposide,
L-Asp : L-asparaginse, “6-TG : 6-thioguanine, ''5-FU : 5-fluorouracil

Table 2. Characteristics and Hemodynamic Results of 17 Study Subjects

Patients Diagnosis ] at ) do?es of BS@ ) )
No. study adriamy cm (m?) Exer- Exer- Exer- Exer- Exer- Exer-
(yr)  (mg/m’) Rest . - Rest .- Rest . - Rest .- Rest %~ Rest 7.~
cise cise cise cise cise cise
1 Rhabomyosarcoma 2 300 089 37 36 456 437 1.26 093 68 75 0.28 028 1.2 07
2 Burkitt lymphoma 14 474 168 50 46 509 71.1 097 0.73 w75 029 0.28 16 10
3 Neuroblastoma 17 229 146 43 46 308 269 1.07 125 70 80 0.31 030 1.6 10
4 AML 17 225 175 44 41 321 409 1.01 067 68 75 0.28 0.29 21 11
5 Burkitt lymphoma 16 400 15 41 45 372 385 097 09 w8 0.31 0.37 14 09
6 Hepatoblastoma 2 66 101 35 36 161 198 146 1.32 90 100 025 0.24 20 11
7 Non-Hodgkin 17 i) 115 38 43 721 676 078 095 8 90 0.25 0.26 10 08
lymphoma
8 Wilms tumor 8 125 078 36 37 198 289 177 121 100 100 0.26 027 1.3 09
9 Hodgkin disease 14 225 175 56 58 1132 1333 081 0.11 8 75 0.25 0.27 1.1 09
10 Osteosarcoma 3 450 16 40 42 267 3612 093 1.01 2 87 0.27 029 20 16
11 Osteosarcoma 8 585 089 35 36 726 103.0 071 081 120 126 0.23 0.24 09 07
12 ALL 11 95 157 43 44 442 446 1.06 1.02 63 68 0.30 0.30 12 09
13 Non-Hodgkin 15 60 195 49 47 589 492 1.05 1.08 70 74 0.29 0.31 14 10
lymphoma
14 - 2 225 07 38 45 509 535  0.76 0.68 0 RN 033 0.29 10 06
15 Hodgkin disease 9 286 155 48 46 478 425 113 1.09 8% 8 0.28 0.29 15 11
16 Ewing’s sarcoma 16 370 156 58 58 814 827 082 055 9% 107 0.23 0.24 13 10
17 Wilms tumor 6 245 083 38 40 62.7 66.1 085 081 100 110 023 025 1.0 08

"BSA :Body surface area, 'LVEDD: Left ventricular end-diastolic dimension, TLVESS : Left ventricular end-systolic stress, *VCFC:
Velocity of circumferential fiber shortening, 'HR:Heart rate, "LVET:Left ventricular ejection time, ~'LVPWd: Left ventricular
end-diastolic posterior wall thickness
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Fig. 1. Left ventricular end-diastolic dimension dur-
ing rest and exercise. Both values were lower than
normal(P<0.05), but were not different between the
two groups.
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Fig. 2. Left ventricular end-diastolic volume during
rest and exercise. Both were lower than normal
value(P<0.05), but were not different between the
two groups.
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Fig. 3. Meridional end-systolic stress(ESSm) dur-
ing rest and exercise. Both were greater than nor-
mal values(45.7+35 g/cm® P<0.05), but were not
different between the two groups.
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Fig. 4. Fractional shortening during rest and ex-
ercise. Both were less than normal value(36+1%,
P<0.05), but were not different between the two
groups.
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Fig. 5. Nonparametric tests comparing the percen-
tage of patients in group 1 and group 2 with ab-
normal VcFc showed no significant difference but
there were significant difference between group 1
and group 2 in VcFc related ESSm.
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