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Bone Lesions Following Postoperative Radiotherapy for Cancer of.the Breast®
By

Fumio Tagaya M.D.
(Director: Prof. M.D.Sc. T. Miyakawa)
Department of Radiology, Faculty of Medicine, Univ. of Tokyo, Tokyo, Japan,

1. Introduction

Bone injury following radiotherapy for cancer of the breast, has been discribed in many publica-
tiong20)—-31),

This paper is an evaluation of these radiation induced bone changes in terms of incidence, correlate
factors and morbidity according to the present materials from our clinic.

Criteria:

All patients were selected according to the following criteria:

1) Bone lesions following radiotherapy are able to classify into three types of Fig. 1 in radiograms.
Among them type C of bone changes—radiolucent—suggests strongly radionekrosis of bone, but in this
paper such changes was not discribed and rather omitted, because they were unable to distinguish radia-
tion bone injury from metastatic lesions pathologicaly.

2) All patients should to be followed up their health condition with radiograms during about six
months or more after their radiotherapy with interval at least one month.

3) No patients should have any sign of metastasis nor recidivations.

2. Incidence

In these six years from October 31, 1954, to September 30, 1960, seven hundred and more patients
with cancer of the breast consulted our clinic with aim of postoperative irradiation. They were all operat-
ed radicaly. Among them one hundred and fourty four patients were selected according to the above
mentionecd criteria.

In these 144 patients, radiation pneumonitis were observed in eighty two patients (82/ 144=:56.8%,)
and among these 82 patients with radiation pneumonitis fifteen patients (15/144=10.4%,, 15/82=18.3 %)
were found out their socalled radiation ostitis.

This incidence (10.4%) is the largest number in Japan except Toyamas reports®, (Table 3)

Case reports of all 15 patients are shown in Table 2.
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*This article was stated at the 127th Radiology Society of Kanto Distict, on Mar. 18, 1961.
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3. Correlating factors

From 1954 to 1960, radiation technique has been changed several times in our clinic. (Table 1
and Fig. 2)

Therefore all 144 patients were divided into eight groups according to their physical factors. Cor-
relation with incicence of bone changes and physical factors is shown in Table 1.

This suggests us that the higher tension of machine use, the more cases with radiation pneumonitis
and bone changes are appeared.

AC-17 group in Table 1 means that the patients in this group were injekted 100 mg of “AC-17"
(Adrenochrom semicarbazon, Tanabe) intravenously every other days during their radiotherapy. This
medicine is not allways effective for radiation pneumonitis and ostitis. The author, as a menber of
coworker, already has reported the results of administration of AC-17, namly this raedicine has not enough
effects to decrease incidence of radiation pneumonitis and ostitis, but to minirnize injury grade of lung, bone
and skin32,

4. Relation between radiation pneumonitis and bone lesions. (Table 5)

As concerns grade of lung injury, this report gives an evaluation to Oka’s recommendation classifi-
cation fo radiation pneumonitis. That is, lung lesion is expressed as its anatomical extent of affected
lung. Its results shows in Table 5. This means all patients with bone injury have more or less lung
lesions simulaneously. The more server lung injury the patient has, the more incidence of bone lesion is
appeared.

5. Localization and incidence of bone injury (Table 4)

Table 4 shows localization and incidence of bone lesion. It is very characteristic that the affected
region is the same irradiation area. The second rib has the most frequency, the third rib is secondly,
the fouth ranks next to, each one has bone lesion on the first and the fifth. Four clavicels are fractured.
Skin scar are found in all patients more or less. Fig. 3 shows radiation scar in Case No. 9 in Table 2, who
was irradiated with the most amount of dose in our clinic. Almost of patients with bone lesions were
affected such skin reaction.

6. Interval from radiotherapy to bone lesion. (Table 4)

Twenty nine lesions in fifteen patients were examined and results are shown in Table 4. This means,
imjury of the clavicle appears in about three years after irradiation, the second rib is affected in about
one year or two, and the third and the fourth ribs are observed in about three months or one year after
radiotherapy.

This suggest us that if simple fractional radiotherapy at right angle fields to amount of about 4000R
. (air dose) in overall time two months was performed for cancer of the breast postoperatively, bone lasions
should to be observed in such interval. Compairring with resports in Table 8, this interval is found
out rather short than other reports.

7. Case reports.

Onmly three patients were quoted in this article, but all protocols are shown in Table 2 and other Tables
and Figures.

Case 1 (Case No. 4 in Table 2)
F.S. 44. woman.
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*A radical mastectorny was performed on May 10, 1957.

*The patient was given postoperative irradiation, receiving 4500R (air dose) to each three portals,
supraclaviclar, axillar and parasternal, measuring 10 by 10 cm. She received 300R dairly to each field,
at 200 KV, 50 cm. t.s.d., with 1.0 mm Cu. filter, from May 25 to July 20, 1957.

(Fig. 4 (1))

#*QOn August 17, one month after the irradiation, she was affected with radiation pneumonitis in lobe
size. (Fig. 4 (2))

*In November this radiation pneumonitis was disappeared beening transplantation into mediastinum,
bone changes were not observed. Fig. 4 (3)

*#*On March 3, 1958, after 7 months, the third rib was fractured. Fig. 4 (4)

*QOn Oct. 7, 1958, the second rib was affected in changes of type A as above mentioned. Fig. 4 (5),
(6). Thereafter irregular calcification on the third rib was observed. Fig. 4 (7), (8).

*In June, 1960, 36 months after the radiation, she pushed after a handwheel, and suffered a fracture
of the right clavicle with noise and pain, which to date has not healed up. Fig. 4 (9). Three years after
the treatment of orthopedic surgery no any sign of regeneration has been observed. Fig. 4 (9)°.

Case 2 (Case No. 5 in Table 2)

H.T. 70. woman.

#A radical mastectomy of the left side was performed on May 30, 1957.

#She was given radiotherapy, receiving 3300R to each three portals as above mention, from June
10 to Augast 15, 1957.

*On Oct. 19, 1957, two months after irradiation, radiation pneumonitis in segment size and bone
lesion of the second rib in type A were appeared. Fig. 5 (2)

#*On Nov. %0 1957, the third rib was fractured without any symptoms. Fig. 5 (3)

*On Sept. 13, 1958, 13 months after, resorbtion was observed. Fig. 5 (4)

*On Dec. 5, 1958, 16 months after, calcification was appeared. Fig. 5 (5)

*On June 18, 1959, fracture of the rib was healed up. Fig. 5 (6)

*Fig. 5 (7) shows bone changes on Feb. 18, 1960, after 30 months.

Case 3 (Case No. 6 in Table 2)

C.I. 50. woman.

#In June 1957, a radical mastectomy was performed in her right breast and postoperative irradiation
was given amount of 4500R of each three portals as above, from July 6 to Oct. 18, 1957. Fig. 6 (1)

*QOn Jan. 23, 1958, three months after irradiation, the third rib was fractured with radiation pneumo-
mitis in segment size. Fig. 6 (2)

*On June 3, eight months after, calcification was appeared. Fig. 6 (3)

*QOn Dec. 23, 1958, irregular patch was appeared and almost healed up. Fig. 6 (4)

After this radiogram, she admitted to another hospital for treatment of fracture of the second rib and
‘the clavicle, but these affairs were omitted because of short of details.

8. Symptoms

Symptoms are very minimal found as shown in Table 6. Rather cough dominated.

9. Transference of bone lesions.

Shows in Table 7. The difference of prognosis between fracture of the clavicle and ribs was found out.
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As for the clavicle, regeneration is unexpectable, but for ribs almost of them may heal up without any

treatment.

Fig. 7 (1), (2) and (3) show course of Case No. 3 in Table 2, (1) when her fracture of the clavicle and

another (2) and (3) four and five years after fracture.

10.  Pathologic findings

It is very difficulte to extirpate the affected bone, because of slight symptoms, spontan healing and

radiation scar. So there is no speciment from the present series until this report was written. There-

for the author will state two autopsy cases who had radiotherapy for cancer of the lung region. Fig. 8,

Fig. 9, Fig. 10, and Fig. 11.

11. Discussion

1) The incidence of hone lesions in the present series is the greatest in the refference comparable with.

The reason is disscused and concluded as follows

(1) the patients were followed up with many radiograms in short intervals (two weeks or every month),

and examined with great carefulness.

(2) the present series were irradiated with single fractional technique within overall time about two

months. Contraly many other authors adopted “Serien” technique (Hofelder’s). In addition to that,

the present series were irradiated at right angle to each portals. As for tangential irradiation, Kikuchi2®

reported “none”. In spite of adaptation of telecobalt apparatus, the bone lesions are still found out.

(Toyama)+0?

(3) As for physical factors, there is no remarkable difference among authors.

2) Age distribution are examined. Previously the authors reported a statistic on 251 cases with can-

cer of the breast in our clinic from 1950 to 1956. And results said that average age was 47.1 years old
(s.d.==6.9). Contraly average age was 48.3 years old (s..=10.3) in these bone affected series. As a

result, there is no remarkable difference between them.
3) Uptake of the 45-Ca for irradiated rib and unirradiated femur of rabbits were examined. Results

are shown in Fig. 12, 15 and 14.
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2) BE#FEFig. 10 Type A, Type B 2
iz,

Fig. 1 Radiographic appearance 'of bone lesion
after radiotherapy for cancer of the breast

Type A------Irregural line of cortex, decrease of
trabecular structure and sometimes small patch
of calcification.
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Type C------Disappearance of osseous

(radioluscence), strongly suggestive of radion-
ekrosis, but unnegligible of metastatic cancer.
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BEb o> 6 ERNCE « 05Tk, Fig. 2, Table
VISR, XERoEaia R E o FH & o
ifigFEpi o BT, BHFENELbRI. %
DEENBLREL 20D 7V —FiEHT BRS.

1) 150kVp~ 200kVp ¢, 845, MR
%, ROFMHelo 4L, 13 200RT 1
PO000R I 70 53645 HRAT, 1MBHZET Lich
woOBHFIcE % . (Technique A)

2)  170kVp~ 200kVp T 1 HiZ 300R, &8
#, WEHEA, tlEio 3%, & 4§H4000

Table 1 Incidence of bone and lung lesions following radiotherapy for cancer of the breast,
and its coincidence with physical factors*

X No. of ] No. of | bone lesions lung lesions ]
kVp fields R/day ** |total R/field** patients | No. of cases ‘ % No. of cases %
150 4 200 R | 4000 R 14 2 14.3 2 14.3
170 4 200 4000 14 0 0.0 1 7.1
3 300 o 6 0 0.0 2 3.3
200 4 200 & 3 1 33.3 2 66.6
3 300 bl 28 9 32.1 28 100.0
2 300 BN 16 0 0.0 8 50.0
ax 3 300 0= 30- 1 3.3 20 66.6
200 3 300 R 33 2 6.0 19 57.6
(AC-17)*H Total 144 15 | 104 82 56.9

* See Fig. 2 ** Air dose *¥** All patients of this group were injekted loo mg of Adrenochrom

(AC-1T7) every other day.
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Fig. 2 Radiation method and technique
Technique A

. ;& (
Bl (P

Four fields------anterior clavicle, axillary anterior
and posterior and chest wall being irradiated w-
ith following conditions, 150 kVp,3 mA, filter
0.5mm Cu., fsd. 30 cn, field size 10x8cm, 200
------ 300 R/day (air dose).

Technique B

FJ iy |

_ \
As a rule, three portals------ clavicle, axillary at
right angle and parasternal-....- being emploied,

each portal being irradiated untill total dose 4000R
every other day. Later, in order to prevent rad-
iation pneumonitis, technique being changed as
follows:

a) Anterior clavicle and axillary region being
irradiated with conditions 200 kVp, 20 mA,
filter 1mm Cu., and parasternal with 170 kVp.

b) Three fields as above, all patients in this gro-
up being injekted 100 mg o1 adrenochrom (AC-
17) every other day.

¢) Two portals except parasternal region.

R Lo e 5% 5 BT 1 [REHe M35 .
(Technique B)

ez 0BEDDOFHET, I, BHERVHST
BT, FElEHBo2 170kVp CRETS L o,
RO EE o BE 21T 2 PR T
e,

XrEEEMOLS

E4OBETIE, BRBEEO BEAR RO TR
DEEMT, KD X5 RIFEACT 2T, BibiE
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PIBEHE k3 ELIE, BB 64, BMI
01~ 24F, BUMHE 3 » B~ 145, HVIHE
D33 A H~ 24, BVIER 2ERMBTHS .

(B) BRI & F D HUE

D R4 11 Table 4 12 573 1< T
. BIRELED%L 96l U HE» s @,
BVEE 6 4, 21 ROV IhELE~ 1T,

Toyama

|_15f 144;=10.4%_|

(19 ~(1960) (1960)
US= 1,205 | 3/T0— 4.8% | 4/ 369— 1.1% |

Baudlsch | Klkuchl _ |
! (1963) (1965) |
5/56= 8.9% | ?=17.7%

* This article was stated at the 127th Radiology Society of Kanto District, on March 18, 1961,
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Table 4 Duration of bone injury
| Localization of | No. of = After the end of
the affected bone) cases | adiotherapy months
| 35 A
! ' 38 F*
| Clavicle 4 77 F
| 213 F .
| First rib 1 14L*<50F. 83N 7%
5 L
11 IE
12 F |
[ 15 F
. Second rib [ 9 13—16 L i
' 13—16 i
26 F
22—26 F
_ 66 F
i 3 F
i 3 F
. l 36 F
| Thidrib | 8 el
811 F
9-11 F
i 21--28 F
| 2 F
_ | _ 3— 5 F
" TFourth rib 6 12:2? }
2128 F
i 56 F
| Fifth rib 1 18-36 F |
total 29 in 15 patients.
F#  =Fractnre of bone=Type B in Fig. 1,

=Type A in Fig. 1,

L —=Osteolyse
Nt = Osteonecrosis

BYEALEAMIE Sy, BEET X460 TH
%

B (855585 0 FA:fHPT & IRGHIEAT £k X <~ L,
HolMtdE (s, Hesk MRk
k) ORBRBMEITE 2 —FT 5. BNEE
o 1l Fig. 3 w3 i< ¢, Table2 DfEFIF
B9THD. ZILE 4 ORKERBEEIT, A
ENHDOT—PCETZ VA, KIEFREOH
CRIBEROEMIRIGH EH 2 b . BEOED
AL, BEBED Rbhs AL 260 BIE
z, BAHCHE D GHVERAE UTe. B RS & il
SipdE 3BET AL LVL o LA, EknbTb
RTWaH, BHED BECE RRT oMk
Table 2 #&HENT, EMBRBARE L2283
BB, KM HEMEAO KR EIC LS TED

HARE 2 hat e S 4RE W2TR W2 5

Fig. 3 Radiation reaction on the skin, (case No. 9
in Table 3. )

S

el EZT .
B R LT WETH LA, T Ofi
(AIRE 1440rb-C, JERRSHI O BT 1 G Mo

.

e
AAEGIRE L THRIAT MO BAFIT, Finx
NEIRRENR T B . fEo THRC EIO% BT
kISl L BB . BRI E, R
Wi i @435 Technique B (Fig. 2) 372
b, B bR E S LG, 0T
HEREL ST, &0 o Rk Eic A TS
W L% B I, ot Technique Ao ffi|C
i B VA oMUY (RIEEERIT) <
B D .

(4) WHHEE OBk

BEEE & B ERONiE L oBfRERT &
Table 1 J;0° Fig. 2 o TH 5.

B4, 150kVpas i 200kVp i ie 524> T,
IEEE S BHE LE R 2TV 5. HlgRlx
170kVPIZ FIF 5 A, BRI A % R LT
L, hifEE L EHELMA TS, Table 1 o AC-
17" @i, Adrenochrom semicarbazon(Tanabe)
#B@HE 100mgif: LIciEGIRET, FERE RO
[ s =R

(5) Miliffh & DBk

it XESFEoE &, Eknn Eond
5. ¥, WOREEEOEME SV THEE
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Table 5 Relation between radiation pneumonitis and bone lesion

Injury stadium of radiation pnumonitis ; bone lesion

e s) T I S | & — =
 classification _clasification | No-ofcaes | No-ofcases | incidence
Marked Lung injury | p f ! i
in lobe size 3 | 3 100.0% |
| |
Moderate Lung injury ] | | y |
in segement size I ! 9 | 56.3% |
Minimal Lung injury in lobule . | ; |

I | andacinussize 8 ] R
| All irradiated patients NN 15/ 144=10.4%;
I with cancer of the breast 144 _ 82 | 15 15/ 82=18.3%

Rinshd Hashasen (clinical Radiology) Vol. 6, No. 1, 15—29, 1961.
*% incidence =No. of cases with bone lesions/No. of cases w. rad. pneumonitis.

Lic, WEERNiofHFic ks STERTD 447 .
AERBAL, 2k ivbhTwa5 ORBFB25EH) &, AHFF R/ Hw 5% A
Blaftic LT, MiEsaHEL oMRrERT <.
% L Table5 D 7% . Ol 5 H10H  BHEFMm.
B Eo & 5 0, 54 R iif s Ol 5 H25H~ 7 A20H3E, et
PRGN, ifEE D55 H ©156)/82{i=18.3 izl 4500 R (Zerhii i)
%, BENRORE. Lo bililEEDEL Fle g 4500 R
& BEERERE LS. EEHgE¥B  4500R
3. EEIRWI3 ¢ (Table 1, Table 2, Fig. 4, O8 A17TH (B 1 » A) it B Fig. 4
Fig. 5, Fig. 6) (2)
ZfliconTik Table2 Wik L, 22Tk 3 Ol Aizic, A EIEO MR PI~256r,
FlDOREB % IR 5 . -~ RIS EN %, iy R Fig. 4 (3)
%14 (Table2 fiEf|4), Fig. 4 2| F.S. ¢ ORFMB3FE2 A1 H .

Fig. 4 Radiagrams of case No. 4 in Table 2 (1).----- M.

. !

(1) Before radiotherapy.
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HZR[E 2R ARS MR 8276

NI
ng\}fsz /& 3/(

32.8. ’H§=}’mr1

) ;bézfr

T

%9 S
%

% 5&’?\ oy

2
3~/ F 1[<\\ A 53\%

77 1 F71 ™A

o

F& 3
= /
g 33.a.1 EW?H '
Ve %Ls

(4) 7 months after radiotherapy.

/
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(6) 23 months after radiotherapy.

(7) 28 months after radiotherapy.
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(8) 33 months after radiotherapy.

—
4 AN
i o
| .b.\ - i
o T LA

-- %‘2%\5\?2:\%

!—i.‘s‘!i’ —
W SBMURK
ST AT M

(9) 36 months after radiotherapy.

(9)" Seven years eight months after radiotherapy. (March 23, 1965.)
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AZAREFHARFE QR W4

(6) 22 months after radiotherapy.
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se f 5
A ~
e -
e AR
R A
1

L1

(7) 30 months after radiotherapy.

FUhEHdrFig. 4 (1)

ORF10A 7 B T Type A oL
B, WEwcEFE Licn . Fig.4 (5), (6)

A WA EASB AR 25k b b 5 . Fig.
4 (7)), (8

OMEFI35E6 A1 H (3547 H) Y v — i
L LTcBS, 300 & B & St A8E 4 JiF
Fig. 4 (9), BMABHICEC R Toteht, B
Y IR FNISLEBLFEM i ¥ o0 AL LASM (b ik 2 7
L,

OFEFN0%E3 A (B4EH) B RIER © fE
4, HHEE L BASRIEON & Skt . Fig. 4
(9

ol HT. ¢ 704 Table2 nsifi5

OWEFI324: 5 AZEFLBEFhiFig. 5 (1)

ORI 6 A10H~ 8 H15H3E, W, 848,
lgHifod 3 e, 45~ 313300 R R4 .

OREI0A19H (St 2 » A) Kbl
MBL 1A Type A o ZLB]. Fig. 5
(2)

OR411A308, U RHEEH, B EfEkE
L. Fig. 5 (3)

OFBF334- 9 A13H (RHH137 H) 45 oW
A, oA E32FEILADXEE EFL TH
5. Fig.5 (4)

ORFE12ZA 5 B (1677 A1) & 1 & o Bt

W% . Fig. 5 (5)FMHCE I e Type A zp
fEnith % .

OBRFI344E 6 H18H (220 B%) &5 1 BhEwhs
557 . Fig.5 (6)

BB AL,

OMRFMBSSE 2 H18H (304 A#) (RALiET i
Hf=<¢ . Fig. 5 ()

BlE CL 504, @ Tablez DRE] 6

OWBFN324E 6 H A1 .

OFE7 A6 BHX b11J18H3E, M, 844,
BFI B 394 « 34500 R fASE . Fig. 6 (1)

O334FE 1 H23H, W4+ 3 » A 1 hEEH (1
R29H DFEF-Ci a4 s icw. ) Fig. 6 (2)
PRIk il 5 S 6

OF4E6 A3 H (8»H#) Fig.6 (3t
e, NBRAIBERIER &b .

OR4E12H23H (14 A1) Fig. 6 (4)BERE
Ko L LIRESITIRE I 4 % % 156> TIEH i -
<o TewRAEflEe, HIWEE 8850 SHo
%, MBE TR E DM TH B, HARIITH
2OT, ZOMEARCIEEA TR,

I RISHIOBLEDORER, WO FHE K
—7t-. Table g

(1) BSHE OB bR ik BT X 27-35
A& BBk ot

HHHED B2 BECHBL IR LTA% & @ik
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Fig. 6 (1)---:--(4). Radiograms of case No. 6.

(1) In radiotherapy.

A
[ JOX¥
S
&Si ¢

(2) Three months after radiotherapy

NN N~ K

e
X

£7 8 M

(3) 8 months after radiotherapy.
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’<
QZ . ﬁiﬁ#m’l

d. T 44 141

(4) 14 months after radiotherapy.

Table 6 Symptoms of bone lesions.

(A) Fracture of the clavicle (four cases)
All patients felt a noise of fracture and
swelling with pain on their shoulder. Their
pathogeny were shown as follow:-
(1) Being sliped down from a foodboard while
cleaning a window.
(2) Pushing after a handwheel.
(3) Taking up a heavy pot with her husband.
(4) Giving a pull at her coverlet. (case No. 14
in Table 2)
B) Fracture of the ribs (twenty one cases in fift-
een patients)
Almost of all patients had not any mem-
ory of symptoms of bone injury,
but they were told of their fracture with gr-
eat surprise by their doctors.

YAy

(a) SFHITobg, —BAKRBHITcES
Te W o B o 28is s, i &
OB ATIC LS TRAELTWD 2 V5.
i,

1) BrLHSCTHICE B, B Faou
fo. (HE3d) Table2 ofFE ) 3

(2) FEOBEY ¥H — D L Lz, (F
361) Table 2 o fE ] 4

(3) FEANE 2 NTKF A L8S B t-Bh
fo. (##5|) Table 2 pfEf 1

(4) SRR X 5 BIBRE T, Pk
DEHWERER (BRAME) BhoT, BifFrE

Table 7 Course after appearance of bone injury.
A) fractured clavicle
No sign of regeneration has appeared wit-
hin two —four years after the treatment of
orthopedic surgery (unbloody).
B) ribs
a) progressive course ————radiolucence
(strongly suggestive of radionekrosis)
b) regenerative course ————irregular calcific-
ation were observed
within 3-6 months after fracture wit-
hout any treatments, if no regenerati-
on were appeared within one year,
restoration might not be expectable.

ThRWiie bbby, WMyl 3
oD B cHihiz.  (#3B[) Table2 miEf)
14

AR BATE & B oo R IR I OV B4 e fid
. PR B oro. HIG H BN Y O 4 £
Wy fED T CIABHE OB ERZT T 5.

(b) Zi LCI5GI0 A B CTitg: <
BEAER <, ERiARE L TEZcEHFs &,
D THSTHLMTHSD . LB & o
B filoiBic, B AR b ok B 2o b ol
Ao B BB B R R 2t E B
L OBE AN,

(2) FiEEoT# Table 7,

BAED B DY, ZIRGE» I & Tk R

FAELLE 8 RIS ER Lisfilciz ko & ¢ 5
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5.

(a) SIE B L QAP ERRELDT, &
FEANEHECZRZ L, £ THrHo W WTEE
SEANIERE L THRIR R ZT 5 L%\ Rtk
O LD %, BfyREfThhie, EE
T, B A%EETLXBHCHOMAeRR
By, BRERC RGBS e i, —
IBFDFFHEI TS . #EEEHoBITD
Wi BT, Lo SRR LR & £ 5 o
T, ¥R EE,r REETHD = LA, BH
fTbhisWREE Bih s .

BERCoR, Wb i 5%, HIEE

HAR [ SRR gl W2TR 2§

A ERIECE->THL S . EREA2TT5 &
SIE T CHEMEHE RS 0T, = o CRE
RO EL A0 EEbRS . B, i
a4 L, Wimc AT ¢ Abrundung [
FEbrie b, L EhThE DIERELF L
b . BRERCIIRE LT b FhfRid i,
&S L WA RTH5 .

Fig. 7 (1)~ (3)%, Table2 o fEFI3 o §ii
B (RSN 3HE) o TH &, Bk dE
(MBHHEE T HH) RO SHEEOBEHTHD . Niith
EDEITHZE D LiswA, B 1ED Type A%
otz Type B (2)T, 24 Type C ~Bi7+5

Fig. 7 (1) (3) Radiographic course of fracture of clavicle Case No. 3 in Table 2.

(2) June 8, 1964, four years after fracture *‘ Abrundung ** appeared in fractured
clavicle and on the first and the second ribs osteolytic changes were appeared.
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(3) June 17, 1965, Five years after fracture. Eight years after radiotherapy! No
changes are appeared between one year ago and now.

DT E BRSO CHAEL S |§E = 5668
BHTHD.

(b) IhwciL iz, Type A BroEEn
ekl & feo TS . (24) HBiIcgifLT
Type B (1), Type B (e HEA LD L 55 .

Type B (1) (8 ik, Fai & IEE w50
IR,

Type B (2350 % Uiz F 0T, L4
L TR v BT 2323 %\ . —ificdfe
Wk RBAHHAR L # 5 Fig. 4, Fig. 5, Fig,
6. FHLVHEBEZET L Type CoB1T4+5
EE L BN DAREEMEEIT .

BT 2B EIMMBERTETH L, e
HHr oG Type C B oBTERT 0%
Fr&, BARBET2HEIL .

4. JRERAE AR

Wil <, FAEMHEES & 5B, [
RS CEELS, ARBEDLH D, Fofbhd
BHIEENC X 5 W2 LR £ 5 0T, BFEEL
EXDABEND S, BFEE ORI B
BORBEMETED = L oL, ftoT
S 2TV, IGEE o fihE B RS A fT o 7 2
ey, EHERIT RART 5. FhbolEsh
RREESIRHGHREC, I8 KRR S B 2
BETIT ok, ARis oIS RS TRL,

NOFENRT, HRENIMH Y E L.

1A T.W. 237 & LS 22019.

ONEFI3SHEE, Wk, WEEkh D, W HgR .
EHIBELES X S it

OIRFN364 1 7, BmCIEEHR%

ORI 3 A, AR, X CHREE &
Zirahs. Fig.8 (1)

O4H3HXN6A1HiE, %Co ¥hi, it
L HE6820R A4 Fig. 8 (2)

O8 H11H~9 B 2 Hig, E§#E HiTEB o,
BOf %Co #afE, JRHARE4000RBE. = o &
& OB YIREEAR D2 ML, Malignant
teratoma T F -7 .

OILHI0B % (5 1 B TE S » A4

TR LA R Fig. 9 (D~ (3)

a4 Fig.9 (Do AB o2 2 (FEE,
B ok kst Fig.9 (2) & Fig.g (3)C
H5H . (rEofEE i ffU6000R)

I (Fig. 9 (2)) e Z U<, B34 5t
bEsh . BRhOBMI NS W SET S50
AT, EfETHD . NMEMOIMEIIFHRALERS
i, £k UTEREENEWTH D .

HEE (Fig. 9 3),wlfagkowd, &pes
OB ERES BT . B TEET 5 R
DORWGIEENH D, WRMRCE LWtk
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(1) April 3, 1961. Before radiotherapy.

Clinical history.

HARE £ MO R &30E W2T% W2 %

(2) June 2, 1961, the end of telecobalttherapy.
(Total tumor dose 6320 R)

* In Summer, 1960, the patient complained a cough, but had not any of treatment.
* January, 1961, edema appeared on his face. So he consulted a doctor with complainment of dysp-

nea. Diagnosis: Mediastinal tumor.

* From April 3 to June 1, telecobalttherapy was performed. Total tumor dose 6320 K.
* From August 11 to Sept. 2, extirpation and radiotherapy were performed for metastasis in super
clavicle region. Pathologic diagnosis; Malignant teratoma.

* November 10, 1961, death.

Fig. 9 (1)------(3) Histologic findings in case
(A), £22019, (T.W.)

> e a

B Osseous structure
(1) Outline view of affected rib

A Periosteum

NTWD,
ol Y.0.38% & {FES 22103,
OREFI324E10 A, £ TR AIE C YT .
OWFRB4EE 7 FI, Aligif X5 5 T ks
WrsERIhs
ONBF35EE 1 F19H~ 5 H 24 H3&, % BL ko

(2) Periosteum layer, ““A ™ in (1).
Impossible to see nucleus in periosteum, strongly
suggestable to nekrosis. Reduced and artophic
nucleus are observed in osseous structure. No ca-

pillary vessels in the canals.

7350 RJE4E. Yig.10 (1) fasd, Figao (2ux
RS T IRy X142

OMEFIBEEL L b i .

OWBFI3THE 1 B17THIET, HE T b8 86 4

|
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Reduced

e B "
and atrophic nucleus are considerable, abnor-
mal dilatation and effusion are observed in sin-
us. No any sign of regenerations.

(3) View of osseous structure,

TO00R . (JREHETHE14E8 M A)
FRKeh B AR
TRELE T« BESNTER eI
WA AR B Fig.on (D~ (3)

195
(D4R, QuEHE, &) wBES b
%,
HEM O E M ER L Tw5 . NERO M
MRSy A ied B ie . EHImA I o #i

HEERHE L O N B RS b L, %6 L </l
L,

I o S E e, MRtV s <
HORERMCZ L. FH L ElftETch s
FLFE OB, FHIC rm%&um&%zw
Twbinb, Ao RIaA &Ik LT

P THRTE RIS 0L D B b

IR, EREoMMFENE Lo ERE,
MOBHECRL DD EEZTINAD

5. ¥

PR EHECB LT, BERe#S o
HBDT, NTFEhELIEL TSR IS .

(1) FAER

Table 8 A Review of Bone lesions after Radiotherapy for Cancer of the Breast.
I - No. of | Radio- N | Overall | : [ | Anothr  |Reffe |
| T_l__thor | Cases | theropy, Dose | time | Bonelesions | Interval | findings |rence |
| T {Over2000R (T.D.) [ LTFrakt. (6y.10m[p oo | |
Eges' 41 3 | S0 U5740~6000R | 3Y T 2 Osteo- |~ 9y. | adiation | g
. |8 (air D.) y em nekrose | 4m, | Permantis |
' 7 | 1500~4000R = 2m~ Clavicle 5 i I e
Slaughter 42 |- _8 Rad]um ~ (T.D) 2y 4m | ribs 3 | 2y~ 6y 21)
Roent— | N . T ¥kt |7, —|——
Swingrtbersl | 2| G 4s00R~T) | 6m | ] Eae| Lfm | 2)
T000R (T D) | ; . ——|—]
Schoenheinz’55. 1 # /60 y. H.E.D.’ 4m. | ; clavicle 14y metastasis | 24) |
R I B v 5 ) | | cavice | 77| |
Schroder’ 55 4 » 4000R (T D.) | IY - 6 ribs frakt 3y~ 2y | 23)
a I e | |Radiatin |
Nogimura*60 3 4 2122"4305”{ k%m é :]IEV frakt. 8m~18m Dermatitis | 25)
— —— - S s 1uns’ IENSIO .: —
Bandisch ’60 K p 300?}“%,’0)01* ‘ bm~ Tm| 2GRV [ 7m~ 5m | 26)
Kato "60 b ” mmR@mD)Zymm. 1 ribs ly. 6m.| metastasis = 27)
Kolar "61 1 |9960R(SL.mD )| 9 Clav. ribs | 2y. 7m. 28)
— | - S | — — e | — I- —— P —
| , " Clav. 3y | Radiation |
Present series 15 3100~5100R 2m | 4Clav. frakt. | bv 6 Y | Dermatitis
613%  [(10.4%) (air D.) ~ 3m 25ribs @ rib 6 m p o monitis|
| I Vrib3 m vaets (—) | _
) 5;_ __;_ SO | S — T et
. . 3 2850 ~5250 R Yoy (- 4 m~ ||3lung lesion| i
Kikuchi '63 I( 8.9%) 7 (T.D.) = fm. 5 ribs frake. ‘ 1y 8 m ||5skin ﬂ*akxt-| 28)
{ S | S I SN jon |
; |, | 2500~4000R | Yy~ ' iskin reaktion|
habayasm 64 2 il _/: ) _|_ “(air D.) | i - 3 rzbs frakt | 3m~ 2 Yllung fibrosis | ° ) |

3% This artlclt' was stated at the 127th Radxo]ogy Socww oF Kau!o District on March. 18, 1961.
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(2) 1960, May 13, radiotherapy finished. Total
tumor dose: 7330 r.

(1) 1960, April 22, in radiatherapy.

Clinical history.
* 1957, QOect., he had surgical operation for osteosarkoma of the left femur.
#1959, July, large round shadows were found out with chest radiograms.
#1960, from January 17 to May 14, telecobalttherapy was given and total tumor dose reached 7850r.
# 1961, in. Winter, consulted again with complainment of rachialgia.
#1962, January 17, died.
Clinical diagnosis: Lung metastasis of osteosarkoma.
Pathological autopsy diagnosis: Lung metastasis of cancer ol the pancreas.

Fig. 11 (1)---- (3) Histologic findings in case
(B), # 22103, (Y.0.)

- p——

(2) Osseous structure, ““ A" in (1).

i B P ol iR Reduced and atrophic nucleus. Fine reduced re-
A Osseous structure B Periosteum ticulumfibre and endothelium around the capill-
(1) Outline view of irradiated rib ary vessels without blood cells,

KL DI ER 2 RS & ol 3% &, Table Ze DGR IT BF Bl TS Lo i, RRaliA iR
S IRy . Table 8 T [hflE LT D7 < R S A, B R o 2 EENL
% EMOHE DS A Serien FT RGF ST B ESEGEE~ 1 2 Higo, iR To o
DI &, AwXGlomEEE E-C &, Bl ENMIETH D Z E xR TR, El L. 2t
FEEO WM E - e EBEHN. ENB PRI E L, Ao\l TthH s

FEROEVE 1 OJEFIZ, faldaEo7os8 DT, WA &2 3 » Fie—ELroliigc, Bt
D7 ANATOBEBORKREEBLRD . hoTH AR BH - EARMETHDS. 62 ALLERT:
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3) Periosteum ‘B *°, Atrophic ¢ Osteoblasten **
P

and *‘ Osteoklasten ’ with small nucleous and
poor protoplasma in the periosteum.

BHT, BE#EEE T EToREBThHS,
L LB HEii2 % s LTwb0T, Fo
ZbaBRT DAL e = L2355 . il
WELFEOTBLEETHZ. Looiehbby
E, R BERETsFRE\ . F7i Serieng:
W, BHERAG L IR Uh TR, BifEd 3
H A, 65 AALORETRE L T\W\5 0T, hillzhy
BilcER L wWEBbhs #iEg, Ho
FRELAFER LIRS DT, FBERINE
TH5H.
FiiFRoT, BB BTS2 L3F
NCH5. phBERTECILORBESTE
THE, YRABIELIRDTHA 5. KEEGIRE
EFRTET, BOMNBHIlO XBEE, ROE«0%
BTHLTFEBZ L ChoTWb (W2Lh) BE
i, ROWSEEOTIT, »hbFiiho ik
BB+ 2 Hdt% ot BlEEiy, »mn 546
X 1Glbfehotl, NShi BT H2
HU BTz Thbilg 2T hB0T, D04
IEFIFICZEG T Tuits.,
ARILTE, fob 2 BHBENHSTE, N
PETET, BllpuERHEL D25 GldH
22 BWTh20T2E%Ah% &, R
BHIMT5.
(2) 445
EFRIER E LT, W oE4x EET 5.
AIEGIREZ AR D4 ¢ X=48.3F T, ey
FAR BT A5t F T 1 CER M 1
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Lanfeus.

Sk, fE4 o4y % Slaughter?d, Schoenheinz2d
D 7 HEOWTHRETS &, X=53.1F, S.D.=
15.0TZ % AFEGI % Bk < AH 0 B AR, Ik,
Hi*, o3 KoOWEDIFicoWTHD L, X
=40.97%F, 3.D.= 6.5TH 5. Wk EARILTILIO
FELEDOENRD Y, FFICHEF O i 24
D, ZIIARMOFASEFRAEESN, Bk L b Ec
BoTns o & LRMHD . AR Il i
T B0, —IRERTREHETHS. L
i LEBBNC LA, RIFBIC LA, i Er s
SR D ZFE DTS &5 IEHE SR oy,

(3) B ERAEN

LTI O X 2T, BHERB O
MED X5 kR A . BE R 3 ELE, B
Wi 54, BEIE 1E~24E, FUHE3» A
~ 14, ENVEN3 I H~24E HEVIhE2
FTHD . RREGRETHL BRI 25 425 L
B, BT E b EbThHD . BN S EY: &
Serien (R4t L DEL Bbhb. Lito Fick
LRI O XTI X 5 RFENEELL NS,
Rl 0B Off5IFHIGE, K& L rolBfE o
AL lREH D LBbRD . 1R 0BT
B Bodgv ok, BHBRNCs->TLH, 845
T TERLS, LabifiEtkdilcnc ik
B . A EERET O, T o b ORLEEEY S A
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Fig. 13 2000R Single dose
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