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— Abstract —

Detection of childhood leukemia by chest P-A and its early diagnostic Value

Yea Seong Youn, M.D., Tae Won Kang, M.D., Jong Keon Kim, M.D.

Department of Radiology, Jeonbug National University Medical School

In Soo Choi, M.D.-
Department of Pediatrics, Jeonbug National University Medical School

Leukemia, the most common malignant disease in the pediatric field, is one of the most interesting
targets of modern medical research. So we reviewed the bone changesin 51 patients of leukemia admit-
ted to the Dept. of Pediatrics Jeonbug National University Hospital for 5 years from Jan. 1st 1977 to
Dec. 31st 1981.

The results were as follow.

The male patient was more prevalent with sex ratio male to female 2.7:1, and the highest incidence
was noticed between 2 years and 4 years of age (23.5%) and followed by between 6 years and 8 years of
age (21.6%). Acute lymphocytic leukemia occurred in 62.7%(32 cases) and acute myelocytic leukemia
in 33.3%(17 cases), chronic myelocytic leukemia in 2%(1 case), acute monolcytic leukemia in 2%(1 case).

The Most common symptoms and signs on admission was fever(56.9%), and followed by lymphad-
enopathy(52.9%), pallor(52.9%), hepatosplenomegaly(49.0%) in order of incidence. The most common
chief complaint on admission was fever (39.2%), and followed by pallor(37.3%), and generalized malaise
(25.5%). The patients with hemoglobin value under 4.08m% occupied 21.6% and about two thirds
showed hemoglobin less than 8.0gm%. The leukocyte counts on admission between 5,000 and
1,10,000/mm? was noticed in 6 cases (11.8%) and lower than 5,000/mm? in 8 cases (15.7%).

In the chest X-ray the most common osseous change was metaphyseal band of humerus in 24 cases
(47.1%), and followed by metaphyseal cortical scalloping of upper humerus in 39.2%, osceolytic change
in 31.4%, periosteal reaction in 7.8%, osteosclerosis in 2%. The most common extraosseous change in
chest P—A was mediastinal widening with hilar lymphadenopathy in 31.4%, and followed by pulmonary
infitration in29.4%, pleural reaction in 5.9%. The twelve cases in which hematologic changes were mild,

showed radiologic abnormalities in 10 cases (83%), and the 39 cases in which hematologic changes were
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severe, showed radiologic abnormalities in 31 cases(79%). Especially, In hematologic mild group, showed

metaphyseal cortical scalloping of proximal humerus in 5 cases (41%), and in hematologic severe group,

showed metaphyseal cortical scalloping of proximal humerus in 15 cases (40%). So metaphyseal contical

scalloping of proximal humerus may be the key finding on detection of early childhood leukemia.
The osseous changes were noticed in 75% of ALL, and 47% of AML, and the extraosseous changes

were noticed in 60% of ALL, and 47% of AML.
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Table 1. Age and sex distribution.

Age Male Female Total (%)

02 1 0 1( 2.0)

24 4 12(23.5) 13@255)
46 3 6(11.8)

68 10 1 11(21.6) 17(33.3)
8-10 6 0 6(11.8)

1012 2 2 4( 7.8) 10(19.6)
12-14 2 1 3( 5.9)

14-16 3 sasgy 1EL0
Total 37 14 51(100.0)

Sex Ratio; Male: Female=2.6:1 Female=2.6:1

02 This o4 Axstdch YW Y4 UEE
BAETY B g Fop 19E A3 5080 FA Y
dygos Jetgyn, F4% 508F 32%(62.7%)°] &
A dabdd Wy 179 (33.3%)0] FAH E4 UEY
1930 F4 T4 WaEdygor velytel (Table. 2).

Table. 2. Type of Leukemia.

Type  0-4Yr. 4-8Yr. 8-12Yr. 12-16Yr. Total(%)
ALL 10 10 8 4 32(62.7)
AML 2 2 6 17(33.3)
CML 1 0 0 1( 2.0)
AMOL 0 0 1 1( 2.0)
Total 13 17 10 11 51(100.0)

2) T2 8 g SA

YL FA F4e wdo] 204 (39.2%) 2 M3 =t3
oha, GEAY, AAS S, B5, dF 5 £
glo= (Table. 3) Y454 % ol 474 4 ¥
ol 29¢l] (56.9%) & 7t4 wgtzm, JadFH, ¢dF
W, 7k A e =14 o} (Table.4).

3) 8o &4

VL FA dd4£AS 432 & Table. 5o A9 7
o] 4.0gm%olste] Algk ¥l&doe] 114 (21.6%), 4.0-
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Table 3. Chief Complaints on Admission.

Fever 20(39.2%)
Pallor 19(37.3%)
Generalized malaise 13(25.5%)
Abdominal pain 7(13.7%)
Petechia 7(13.7%)

Table 4. Symptomes and Sibns on Admission.

Fever 29(56.5%)
Lymphadenopathy 27(52.9%)
Pallor 27(52.9%)
Hepatomegaly 25(49.0%)
Generalized malaise 23(45.0%)
Abdominal pain 22(43.1%)
Splenomegaly 22(43.1%)
Petechia 20(392%)
Bleeding 19(37.3%)
Bone pain 8(15.7%)
Arthralgia 7(13.7%)
Dyspnea 2(3.9%)

8.0gm %erbole] A7 Hldo] 344 (66.7%) o= A
Az B 4 9k 10.0gm%ol AL 8dlal 15.7%
o &3atg e

WET F& 6ello Ak HA4EH (5,000 - 10,000
mm3) F 23 84l (156.7%) el 4 HA4olstz Z4

stgod 37dQl 72.5%e A WEF F7H7h UAsieh
E3] 186 (35.3%) el & 5uk ol AF FUHE R
Ao ¥4 F7F 108 oj4el AFE 1191 (21.6%)
o] B35t 51k olste) AR T4 E 343 (66.7%)
o2 Ihdp o] A& A4 3H3 e

4) 5 X-M 24

Z 7 ¥ 3} (Osseous change) & Metaphyseal band 7}
244 (47.1%) & 7k woka Medial Cortical Scallo-
ping ; 209¢)] (39.2%), Osteolytic Change , 164 ( 31.4
%), Periosteal reaction, 44 (7.8%), Osteosclerosis
; 1912.0%) £22 vielykel (Table. 6). ¥ EAA 4
3} (Extra osseous change) & 4% &#% % #%F o
sbd F3el 169 (31.4%) = 7b woka o] H A
&, 544EY 94 (Table. 7).

g 4£7A4 H3lsh vlad Houd (F4 4% ;10.0gm
%ol 4, W& T 5,000 -20,000/mm3 o]l 4}) 1241%
o4 1041 (83%) 7t WAt dH o= o4 £AE EY
i, olF ZAA #sE 5ddA velgoed, Ay 4
Ao wsirt AP (FY 4] ;5 10.0gm %ol 3h, J&E T
; 5,000/mm3elsl =& 20,000 o] 4, ¥4 ; 150,000
/mm? o]3l)  39¢1% 316 (79%) 7t sl EGH ol 4
474 23o= ofF FAA w3l 24ddA ¥ EF
A w3t 2241614 vebyte} (Table. 8).

¥y 2 elelg F74 W3 & Acute Lymphocytic

Table 5. Hematologic Findings.

Hemoglobin(gm%) Total (%) Leukocyte count Total %) Platelets/mm3 Total (%)
4.0 11(21.6) - 5,000 8(15.7) - 50,000 34(66.7)
4.1-6.0 11(21.6) 5,000 - 10,000 6(11.8) 50,000-100,000 6(11.3)
6.1-8.0 12(23.5) 10,000 - 50,000 19(37.3) 100,000-150,000 3(5.9
8.1-10.0 9(17.6) 50,000 -100,000 9(17.6) 150,000-200,000 3( 5.9
10.1- 8(15.7) 100,000 - 9(17.6) 200,000- 5(9.8)
Total 51(100.0) Total 51(100.0) Total 51(100.0)
Table 6. The Osseous Changes in Chest p-A.
Type of changes ALL AML CML AMoL Total(%)
Metaphyseal band 16 7 1 0 24(47.1)
Metaphyseal cortical scalloping 16 3 1 0 20(39.2)
Osteolytic 14 2 0 0 16(31.4)
Periosteal reaction 4 0 0 0 4( 7.8)
Osteosclerosis 0 0 0 1( 2.0)
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Table 7. Extraosseous Change in Chest P-A.

Type of change ALL AML CML AMol. Total(%)

Mediastinal widening with 14 2 0 0 16(31.4)
hilar lymphadenopathy.

Pulmonary infiltration. 12 3 0 0 15(29.4)

Pleural reaction. 0 0 0 3( 5.9

Table 8. Incidence of Osseous and Extraosseous Changes in Two Different Hematologic Groups.

Hematologically mild
group(12 cases)

Hematologically severe

group(39 cases)

Osseous change 8(67%)
Cortical scalloping 5(41%)
Extraosseous change 5(41%)
Either 10(83%)

24(61%)
15(40%)
22(56%)
31(79%)

Leukemia (¢]3t ALLZ X3tch)7t 2446(76%) , Ac-
ute Myelocytic Leukemia( ¢]3F AML & H3tc} ) 7}
76 (41%) g o=, Cortical Scalloping & ALLe¢] 16
o, AML o] 3% uvelyx, ¥ 443 94 AML
ol A ®rohE (47%), ALLeA (66%) o @& H3l7t
9l ot} (Table. 9).
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sen'?? & 1.4:1, James? & 1.5:1
< 2:1,AFL 2.7:1, TEVL 3.3:1=2 4
27 ALY 60~ T5%% x| 3ctn Rastgd o
A5 WA E 2.6 1 12 dolell4 wtm, (A4
Heoz)dFroe FW BRI 4 gt fap 24 g0
Fzh v 22 Ao2 nase gk d¥w w4 dx
E 2~ 4A FolA 23.5%E MR Egtod tlgo
~ 84 Fog 21.5%% A § ok Ad¥EY 43

Iver-

, Silverman2®

ol =

ek (in U.S.A)1 2 512,

o glel A chad) zpole glont Miller® 5o 3~4
A, Sutow?2) %52 3~54, Meighan!?> 52 3 4o 4
2 wggoldr RRES faee, 6~84 ol
4 Sas 5L B4EE 3 AL F5 O PFID
o Fu mae} wLse

Lot HEHo N EFe el wel Al o
23 ole] wWE FAE w zbolst sk Fub4e T
+< 49 149 ZIEJM 2 g A Hal A3} A 2o
get Rt oy X FL s AE FEFE T4
¥, A5 Ax F2¥L A4dos Ura ek
£ FAYAAE dstdg 3 T54F 9 zdol o
& 797} ot &x}E4] uwel Myeloblast, Monoblast,
Myelomonoblast, Promyeloblast, Erythroblast % St -
emcell o2 BRI gt H=EY A$ol  AA
511 507} FAHE o2 98%E zkx] st &dl ol
' 2579 96%, 1%, TP 97%
Uaughan 5257 8] 97%32%} frAlgt 25 Bolx glod
FAYA At F o] st v &L FAEre F

7:]c11)o

29 Aol e ok oF 3/40] 4L A Fchn e
I Uep B8 B Aol 62%E old ¥ &}
o chie B wES Holm U s FET0 55 %

(Al 2F d=t4¥ =29, 51D 56% (71 et Jah4

Table 9. Incidence of Osseous and Extraosseous Changes according to varieties of Leukemia.

Type ALL AML CML AMoL
Osseous change 24(75%) 7(41%) 1(2%)
Extraosseous change 21(66%) 8(47%) 0
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¥ 2g) BohE ¥z B4 el
Uy 27 SAo2 e A&4A, A F Fol vElY
T47l5 Hadol AsixdA Ay, uwd d £
ol wrgslel 4 B F FACEE Ydo]
A ol 296 (56.9%) & x5t o=, JAFH, b
A, zbe g ¥ A4 G o2 el
27t £7AEY LY EE o2 FAEY nmebof
Zke] zpolzh Qlovt o vt w4 o AF
o7 %4-5‘—} %i% 19\1;},4 s6 »8 »9 11 ,12 ,14 ,

15,20 ;22) gyl oz wwzy 4Ldx P

A5 oheld Farol Yevbd T4 5ol AshAl 3
w4 4e T Faz 23 ddol FUHn, 4T
Faz dgol, AR 42 28 % A%Fe Ao,

W gayely 7B £3] delvd e £359 8
U2 Iversen®dd] osl® 75%c14 & 4427 9.08
gmoldtE vehyctn masded, AL 8.0
gm%elstzt 71.6%%5 Jeby et gub Y= Fern-
bach?® o ¢]st® 11.0 gm %ol4te]l 14.1%¢] & 3}3}
dow SutowEE A 15%] 4 mol 4 44
25 vetdleta st = A A€ A$el 8.0gmeolst
7} 3440(66.7%) 2 A2 2/3& Ao 53
11%9(21.6%) 1A 4.0gm% o]3+e] $5 dldo] Yo
I 10.0gm% ol 4 59 (9.8%) o] &35} ok

A B HETF FE= 8o (15.7%) 1A 51 o]
she WA T Fast YA 1849l 35.2%9 4 5 mbo]
A8 &7k7b sl &4l o] & Nathan 5 B2, £57, 15
Dol mwol w3t 232 By o Iversendr? &
1ak o]3tE 51%7tx] Basta glow 4of Wy
EAom oyt WHET A4E AHste FAEE 9
1—,], 22)

4G v A Hor 28 Ao v s A4
g ol eul AL 66%< 33elo] A 5mbo]ste 4
g ZH47F 9ol Nathan 552 49%, F57°2 49%,
51D 45.7%, Miller5%¢ 52%, Sutows22) ¢
52%x c} ch4& A JEbtel ol & AAH gclelv
datd el o8 FF EAE Aol A4w3s] Y=o
WYshy] s Fo2 A5 sl

2) YA oA
Wy NG T Ao TH £ PAA T xS
e ol gt T, dapdl, 7, vATeAA Wt 4

27 2o ol ReAA X -4l ol4 470l et
¢ g 53 A4rt B 4of FAL WY

10,200

Hesel o] 23} F s}z 33} (osteolytic ch-
AR ol EFY F4£SF A (tra-
nsverse metaphyseal band), Z24}-S(subperioste—
al reaction) , &7 314 ¥ (osteosclerosis), A%ZT+H
tt W29 E=t n]gk (medial cortical scalloping of hu-
merus) 50| 9§ x| x| 7| 7kx] g A Eel] s} o T
slo] gch 95,10,19,20,21,23,24,26),

Osteolysis & W& ¥o] Ads] APl Aefol 4 2y
Ehvbent 29 sidzde e etz FEF4e
Bolwh 3 AL 279 FHL Feel4 ALY
A=A G 7= ehekshv FE X - Aol A A4S
% FFelA A velbve B4 2o A§, TFE
% A5 Aol Sietn dH T U
Wy st F=al
WA Az elzta GEgu A X -Ad4k oy F
AuElY HlEE 30~90%2 Fatuick E zbolst Y&

1847 o]

ange) 7}

S R
a

3] Simmons & o] 47 o]

o HAEY ASE 31.4%E vny e HE§ &
24

744 &4 3o (transverse radiolucent band) & A
9| Fzkwk(metaphysis) ol YEtv e 1~ 6 mm Hols
=9 Z4 FEE dsie dubd o IeAAAR & A
Hatx e W 3 e A%l wE sad 9
=3kd, Fabd (Ankle), ZzZb3bd (shoulder) 59 &

Held Al FAEHF 4~10F Foll Gy= b
ole HHA 2o A Fucte YA Z4LR QI tr-
abecular &] =7]9} £ 4R dojyrm L
Aot FAHE JlAdS g4 2, el 7 F4£H
Z gy, dAFTF Bol P AF YA Aejsor
B zs= olel gt Hile Wy 27] W3tz ¢z
I grepd o020 o] ZHsie MEE WY P 10~
550 4| vEb U= HzE AH-$eol 47.1%2AH Re-
snick 29 mame}l vlksle T 4Ao] g 4ot
Aol A A & F e 4£Hol

= Zket 9" s] g(Metaphyseal cortical erosion) &
A E7ek HE oAl nlda HHE RBolg Ao

FEHoz Uehude 3~ 648 sofold 5 U
ol HHE A 2ol o3 F st Y HYFR FHE <l

r1

o

a1l

fru
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g HEA A« E 2Rz 428D Ao FE 4
A4 detde 44F ZHRLE F AFe] wE IR
YHY 27 znkel] & o]§H F A& Folxvk 4%
T E7cte] sLEgH o o sty A Eol F4LTHY
ol Aol A h®. detd Yejrcote oA =@
(cortical erosion) o] zukg o F83 8 & 7k +
dota 4 A4xs, Melhem 5 3 AF%F 29 choll 4
66%7tz sl ©u|gkg& FF ¥ dow  Thomas?L
&otell A 50%, A4 9 %Y= Jeldeln o
v AHzE A A%E ZH A 209 (39.2%)
9 #9014 mekg AAFE F Y (Fig. 1).
oscophy &+ neutral position & medial cortex 7}
mrg/lateral\f)rojection o g hA & BAYg +
et she  Sutton?’, Melhem®® & o]2igt 5] =] &
o] sty 4£A H3lst U7 e UElUE 2718
Abolgtn Bmsta gleh

X AMAEY 22 2 el 9stwd o)A v & (Scall-
oping) & ¥ A 4749 A3t AL 124F 59
(41%) ol A Vet "Fysts wslst 4g 394 F
1591 (40%) ol 4] iEbyteh (Table. 8). ol & =] u g
o] WA 4£A9 AYPHEe] E A7 Qg B
FE AR AR wela Yy zcke] H )
A £7de] & ¥3E Holx ¥ AS, AT H &

Aol 2ot FoT 99 F & oz s

Zutdlk-$ (Periosteal reaction) & AEF9 F 7kl 4
Uebvbe fraobe] ga dAH R FEL T4t e
FHell &3] debdeh ol & WA Al 2t FFF e A
Haversian & E}x whx Jo} Z9tste] 4 $45 23

fluor -

Zet §77t zeHI ol Sy e EHe EYE A
28 F PA4o| dofuty] s Folzt 4AHT Ak
friobdl B olfE A st T FIEA Ax
7 oFals] W Folel ARl B 020,20 o)z
Z9E UEE 10~30%2 F 1/4¢4 Vet A
AEY B¢ FE A4 4ST Y FTAA 7.8%)
Haleg B

Z 73} = (Osterosclerosis) 73 F4A Jelve 4
5z dYAE U % A4E} T 4ol FA o
dojdrtm ve F2 AFY Ezkril] T

5~ 10% A JEb et shy 01058 519 020 024 xjz}
EY Afol FRAAA L4 & F ULk

W] ZA w3} (extraosseous change) 2& HAH &, F
A5%A 4 S3F dah4d £, 5% 4L, 5% A+
ol 45 HelE deg 4 gleh W AL 1590 (29
%)l A, FAE AL 164(31%) oA, 5 4E2
3¢l (6%) el A vEl v EE] nuE KT F4
€ 298,

gyd e TEG AT o 44AY YNz E
ALLolA #A3 o 53 4T ZH=] W3
T SAnge oS #@-qyRuut(50%), ol Mel-
hem & B9 wrgeol dxstm ik zu ¥$Fd =
2 ZANS ¥ TAWE Ao]e Aol AP ¥
ket

V. & =

19773 19 193 1981d 129 31¢97kx] =k 5
dsok A gn oo HEyyd Lot WA

Fig. 1.

3 year old male patient with acute lymphocytic leukemia.

Left: typical bilateral and symmetrical cortical erosion is indicated by arrows.

Right: close-up film.
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o Hyy Fob 51BE AR AT FI} o3
e AEE A9

1) ¥l & 2.6 :
Ao A 7R Zob 23.5%% #3893, thgol
Ak (21.6%).

2) B4 dat4 B ol 62.7%= A BwY:, ch
ol FA F+4 HEY o] rH(33.3%).

3) 4 9 JArEate urdo] AR =%3(56.9%),
Adstd F3 (52.9%), k=AW (52.9%), ZHelAFH
(49.0%) & folsi=t

4) YdA FA4A L Y47t 4.0gmelst F
% ulde] 21.6%% 3, 8.0gm%olst7t 66.7%% 3t
A3t et WP F $E& 5,000~ 10,000 / mm3  A}o] 7}
11.8%2 3, 5,000/ mm3elst7t 15.7%, 10,000/mm?3
72.5%, 53] 50,000 /mm?® o] 4te] - 35.2%% =},
B4 FE 66.7%4 50,000 /mmS o] ste] A1 7
47F iz, 150,000/mm?® o] A& 15.7%% =,

5) F4 A4 T4 wsle T Ao 47.1%
2 M %3 AT 2 E9A vjde] 39.2%,
a3 HW3sh 31.4%, 2% dbgel 7.8%, EFAS/S
ol 2.0%9 old=h

6) F& A4 uEA H3le FAF &4 ¥ M E
dskAd FFol 31.4%= 7t Ex, # A-Fol 29.4
%, 5 A&o] 5.9%9 olglth

7) 484 X-4 4£74¢ 24 ALLY 75%< AML
o 41% A4 EA3ESE A, ALLS 66%9
AML & 47%e]l 4 ¥ A H3 7+ 9=

8) dalsrdy Walst A 12 F 1044 (83%)
X -A4 olad4zde]l ddda 43 dsist A
39¢lefl 41 316 (79%) ol A4 ol 4ol Ugeh 53| 4
4 9 W& Z A" 9| & (Metaphyseal cortical
scalloping of proximal humerus) & & s H3l7} A
Hw 1261F 56 (41%) A etz #H3bsh Agd
39 % 1541(40%) ol 4 viERyter whebA whapa Ehy
&7, 53 & oA vz Ay £49 Hsls A
T HEHY At Bk Z o F zhErh

lojgla, 444 ixze 2~4
6~8
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