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The local bone marrow changes following therapeutic telecobalt irradiation
(Report III: The changes of 500r irradiated cases)
by

Tatsuya Kurashina

Department of Radiology, Tohoku University School of Medicine
(Director : Prof. Y. Koga)

The local bone marrow changes of 15 patients with malignant tumors were studied,
whose sternums were irradiated with the gamma rays of telecobalt .unit. (source 50 C.
S.8.D. 30cm)

Before irradiation and 5 days after 500r exposure to the setrnal area (daily 250,
2 days continuosly), sternal marrow aspirations and peripheral blood examinations were
done.

QOut of 15 patients, 5 were irradiated to the axillar and supraclavicular regions besides
to the sternal area (Group B), and the other 10 patients were irradiated only to the sternal
area (Group A).

The results obtained in the present study were summarized as follows.

(1) Group A (cf. Tables 1 to 3)

1) Nucleated cell count was reduced to 40%, but erythrocyte count resulted in a
slight increase (ca. 20%).

2) Myeloblasts and proerythroblasts almost disappeared, and juvenile elements of
granulocytes and nucleated red cells were markedly reduced. (Rate of Decrease 10%)

3) A decrease of matured elements e.g. monocytes and matured granulocytes was
moderate (Rate of decrease 40~609%), but a decrease of lymphocytes was slight. (22%)

4) Megakaryocytes were found in all cases but their morphological changes were
moderate and there was seen a reduction in number.

5) There was recognized a marked reduction of mitotic figures and the remnants
were all myeéloid. )

6) There was a slight decreae in peripheral erythrocytes but no changes were seen
in peripheral leucocytes.

(I Group B
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In general, the chéngea of the bone marrow and the peripheral blood were similar to

those of group A.

Nucleated cell count was reduced to 20% and a decrease of all cell kinds was a little

greater than that of group A.
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Table 1 Bone marrow pictures before lIrradiation (Group A)

= Case| No. 37 | No. 38 [ No. 40 [ No. 43 | No. 44 | No. 45 | No. 46 | No. 47 | No. 49 | No. 50
34y Q | B5y Q | 5Ty @ | 42y1Q | 52y @ |38y Q@ | T0y @ |33y Q | &2y ¢ | 4Ty Q

Myelogramm ~ M. C. | M. C. | M. C. |M.C. |M.C. |[M.C. | M.C. | M.C. [ M.C. | M. C.
R.B.C. x10° 360 | 380 | 230 | 320 | 240 | 380 | 200 | 290 | 410 20
N.CC. x10° | 25.6 | 10.9 | 23.9 | 14.5 | 37.0 | 15.0 | 12.8 | 25.3 | 10.7 | 24.5
Myelobl. | 0.6 | 06 | 1.0 | 02 | 06 | 0.2 | 2.0 | 0.6 | 1.0 | 1.8
“[imm. | 20.2 | 25.8 | 30.8 | 28.4 | 32.6 | 27.8 | 36.0 | 33.2 | 28.6 | 28.8

| w| N mat. |21z | 3.8 | 49.0 | 41.4 | 4.6 | 49.2 | 37.6 | 45.0 | 38.6 | 40.6
B| g [0 1.6 1.0 0.8 | 2.0 1.0 1.2 3.4 0.8 2.0 | 2.8
: ‘mat. 12 | 2.8 | 1.8 | 1.4 | 1.8 | 0.2 | 34 | 24 | 28 | 4.2
| € Baso. 0.2 | 0 0 0 06 | 0 04 | 02 | 02 | 0.2
Mono. 32 | 3.2 | 48 | 30 | 32 | 26| 2.6 | 56 | 80 | 3.8
Lymph. | 22.8 | 20.8 | 11.8 | 23.6 | 15.6 | 18.8 | 14.6 | 12.2 | 18.8 | 17.8

N| ProE.B. | 2.0 | 0.8 | 1.8 | 1.0 | 0.6 | 0 14 | 02 | 1.4 | 2.4
% E.B. | 54 | 84 | 10.2 | 7.0 | 13.0 | 5.2 | 14.0 | 8.2 | 13.0 | 19.2
¢l N B. 17.4 | 21.2 | 12.2 | 19.0 | 28.6 | 14.8 | 34.0 | 13.2 | 16.6 | 28.8
R. E. C. 1.4 | 44 | 22| 26| 40| 28| 68 | 32 | 1.2 | 6.6
Mitotic Index 6.0%] 1.5 6.1 1.5 6.6 + 7.5 6.3 5.8 4.9

M.C. Mammary Carcinoma: R.B.C. Red Blood Cell: N.C.C. Nucleated Cell Count:
W.B.C. White Blood Cell: N.R.B.C. Nucleated Red Blood Cell: N. Neutrophils: E. Eosinophils:
R.E.C. Reticuloendothelial Cell: E. B. Erythroblast: N. B, Normoblast:

Table 2 Bone Marrow Pictures after 500 r Irradiation. (Group A)

ff— Case No. 37 | No. 38 | No. 40 | No. 43 | No. :i:l No. 4#15 No. 46 :No. 47 | No. 49 | No. 50
Myelogramm ™~ ﬁ}’éf 1?;15.}'0% WS |5 | W | | B | e e
: R.B.C. x10° 450 380 340 340 380 460 390 350 350 220
N.C.C. x 10 12.5 5.7 6.5 9.6 8.8 6.0 2.1 6.5 8.3 14.2
Myelobl. 0 + 0.5 0 0 + 0 + 0 0
N imm. 9.0 17.4 5.2 9.8 8.8 10.4 7.6 8.0 4.4 12.2
mat. 55.0 43.6 52.6 55.8 50.0 56.8 59.4 54.8 33.4 56.2
1B | g imm. 0.2 1.0 0 0.8 0.6 0.8 0.6 0.4 0.2 0.4
mat. 2.0 1.4 2.6 3.0 1.6 0.8 1.4 2.6 10.6 5.4
1€ [Baso. 0 06 | 06 | 02| 06| 0 04 | 08 | 12 | 0.6
Mono. 3.4 3.2 7.0 4.0 3.0 3.0 3.4 2.6 5.8 2.0
Lymph. | 30.4 32.6 32.0 26.4 35.4 27.6 27.3 30.6 44.4 23.2
N |[Pro EB. | 0 0 + 0 0 0 0 0 0 0
12 [E B 0 10 | 2.4 | 06| 0 0 1.8 | 0.2 | 0 1.6
CIN. B 0.8 8.6 4.4 6.2 5.0 4.4 7.8 2.8 2.0 3.2
R. E. C. 2.8 9.8 4.0 4.6 4.4 5.0 7.2 3.2 0.8 5.2
Mitotic figures | + + 0 0 0 0 0 + 0 +
Myeloblasts, Proerythroblasts and Erythroblasts were extremely reduced.
Mitotic figures were rarely seen and they were all myeloid.
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Table 3 A Comparison of the sternal Marrow pictures before and after Irradiation. (Group A)
Mpyalogramm Betore Irradiotion After Irradiation
R.B.C. x 10 300 370 R. R. [ R. D.
N.C.C. X 10° 20.0 7.5 38 | 62
Myelobl. 0.9 ( 1,300) 0.0 0 100
N imm, 30.1 (43,000) 9.3 ( 6,200) 14 86
mat. 42.4 (61,000) 51.8 (35,000) 57 43
B|g imm. 1.7 ( 2,400) 0.5 ( 300) 12 | 88
mat, 2.2 ( 3,100) 3.1 ( 2,100) 68 | 32
Baso. 0.2 ( 300) 0.5 ( 300)
Mono. 4.0 ( 5,700) 3.7 ( 2,500) 44 56
Lymph. 18.6 (27,000) 31.0 (21,0000 | 78 22
N Pro-E.B. 1.2 ( 1,700) 0.0 0 | 100
lé E. B. 10.3 (15,000) 0.8 ( 500) 3 o
C N. B. 20.6 (30,000) 4.5 ( 3,000) 10 90
R. E. C. 3.4 ( 4,900) 4.6 ( 3,100) 63 37
R.R. Rate of Residue: R.D. Rate of Decrease: Lymphocyte increased relatively
and its absolute decrease is slight.
Table 4 Bone marrow pictures of 5 patients who received irradiation over
the sternum and the other regions. (Group B)
! Before Irradiation After Irradiation !
—— Case| No. 30 | No. 31 | No. 33 | No. 34 | Ne. 48 | No. 30 | No. 31 | No. 33 | No. 34 | No. 48
—~— 39y Q | 3Ty 2 |56y @ |43y Q2 |60y S |39y @ [ 37y Q |56y ¢ |43y Q | 60y &
Myelogramm ~| M. C. | M.'C. | M. C. [M.C. |0.°C] |M.C. |M.Cc. |[M'C. |McC |0.C.
R.B.C. x10° 350 460 250 280 | 310 380 400 360 360 440
N.C.C. X104 16.7 6.9 30.0 21.0 36.4 3.4 4.4 1.7 8.7 3.5 |
Myelobl. 1.0 0.8 1.2 1.0 1.2 0 0 0 | 0 0
N imm. 22.4 16.6 24.4 24.2 35.6 6.6 5.8 5.4 14.0 5.2
mat. 53.4 58.8 54.8 60.0 45.8 53.8 49.6 .2 69.0 42.0
B|p|imm | 1.0 | 08| 08 06| 32 0z | 0 0.8 | 0.4 | 0.2
mat. 0.8 0.4 1.6 1.4 1.4 | 1.4 5.0 14 | 1.2 0.2
€ Bas. 0 1.2 | 02 | 0 | 04 | 08| 08| 02| 04| 1z
| Mono. 4.0 5.2 3.4 3.4 2.6 | 8.0 6.4 €.6 2.6 7.0
| Lymph. | 17.4 | 16.2 | 10.4 | 7.4 9.8 | 290.2 | 32.4 | 25.4 | 12.4 | 41.0
., e [ 9.8 | 9.0 | 16.8 | 5.0 | 15.0 | 0 0.4 | 10| 02| o
B. |'N.B. | 194 | 212 | 25.6 6.6 | 36.8 | 1.4 3.0 7.8 7.6 0
R. E. C. 2.6 0.2 1.6 | 1.4 2.8 | 4.8 0.4 2.8 2.0 1.0

An absolute decrease of lymphecytes was higher (R.D.
(R.D. =22.2), (cf. Table 3) R.D. Rate of Decrease:

=44.5) than group A
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Table 5 A Comparison of the sternal marrow pictures before and after Irradiation. (Group B)

Myelogramm Before Irradiation After Irradiation
R.B.C. x 10 330 390 R:R R. D.
N.C.C. x10° 22.2 13 19 81
Myelobl. 1.0 ( 1,600) 0 0 100
W N imm, 24.6 (40,000) 7.4 ( Z,900) 7 93
mat. 54.6 (89,000) 54.5 (22,000) 25 75
B 5 imm, 1.3 ( 2,100) 0.3 ( 100) 5 95
mat, 1.1 ( 1,800) 2.5 ( 1,000) 56 i 44
C ™ Mono. 3.7 ( 6,100) 6.5 ( 2,600) 13 57
Lymph. 12.2 (19,000) 28.1 (11,000) 58 4
g’ E. B. 11.1 (18,000) 0.3 ( 100) 0.0
B
C N. B. 21.9 (36,000) 4.0 ( 1,600) 1 96
R. E. C. 1.7 ( 2,800) 2.2 ( 900) 32 68
Absolute Decrease of lymphocytes is higher than that of Group A
Table 6 Peripheral Blood Pictures of 2 Groups.
. Group A . Group B
Before ' After O Adiecion | FBefore Irrad. | After Irrad,
Irradiation Irradiation On A(lm15310n_ to the Sternum| to E_}_l_@; 'Si_t_e_t:_nulp
R.B.C. X10° 500 5 430 410 430 420
Hb 2 99 | 88 80 83 82
W. B. C. 6,800 6,800 7,800 7,600 6,000
Eosin. 2.6 ( 180) 2.3 ( 160) 1.2 (90) 2.6 ( 200) 2.8 ( 170)
Lymph. 37.8 ( 2,600) | 40.2 ( 2,700) | 30.2 ( 2,300) | 28.4 ( 2,100) | 26.0 ( 1,600)
Mono. 5.3 ( 360) 3.5 ( 240) 3.4 ( 260) 5.8 ( 440) 4.4 ( 260)
Neut. 54.2 ( 3,700) | 53.6 ( 3,600) | 66.4 ( &,100) | 62.8 ( 4,800) | 66.2 ( 4,000)

Group A: The Mean Values of 10 Patients who received local Irradiation to the Sternum,
Group B: The Mean Values of 5 Patients who received Irradiation to the Sternum and the

other Regions.

* This result is affected by Irradiation to the axillar and the other Regions.
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Fig. 1. Swollen large neutrophils and a
remnant of nucleus,
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Fig. 3 A cluster of normal macroblasts and
a macrophage with remnants of nuclei.

Fig. 5. A degenerated mEg'\karyocyte
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Fig. 2 Swollen large neutrophils. A—nor-
mal sized neutrophil,

9 Fﬁ?il
II qiﬂl s

e 6'

Fig. 4 Red cells with tiny nuclei like the

Howell-Jolly Body.
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I-lg. 6. A mltot.lc figure of promyelocyte.
The chromosomes swelled moderately.
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Table 7 Rate of Decrease of the different
Cellkinds in the Bone Marrow and in the
peripheral Bloed at different Doses.

Bone Marrow Peripheral Blood

D?fg 500 500
CelN}3,00011,000- 3,000/1,000 -
Kind .AiBl | A\B

Neat. | 89 | 77 | 43| 75| 36 | 14 | 0 22

Lymph| 87 | 72 |22 | 42| Tl 59 | 030

Mono. | 58 | 50 | 56 | 87

65 {i;;_\av 68

R.E.C.

There are no changes in the peripherd blood
pictures of 500r. A Group.

No relationship was feund between exposure
dose and rate of decrease of monocytes in
the bone marrcw.
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