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EDITOR’S NOTE
REEDEXE

The ABCC Bilingual Technical Report series began in 1959, In
order that manuscripts which have never been published or are
available only in one language may be made a matter of record
for reference purposes, the 1959 series is heing kept open
and items will be added from time to time.
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THE ABCC TECHNICAL REPORT SERIES
ABCC ¥ @3 &%

The ABCC Technieal Reports provide a focal reference for the work of the Atomic Bomb
Casual ty Commission, They provide the authorized bilingual statements required to
meet the needs of both Japanese and American components of the staff, consul tants,
advisory councils, and affiliated governmental and private organizations. The reports
are designed to facilitate discussion of work in progress preparatory to publiecation,
to record the results of studies of limited interest unsuitable for publication, to
furnish data of general reference value, and to register the finished work of the
Commission. As they are not for bibliographic reference, coples of Technical Reports
are numbered and distribution is limited to the staff of the Commission and to allied
scientific groups.
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SCARS REMAINING IN ATOM BOMB SURVIVORS

A Four Year Follow-up Study

ERBEBRBEFBEICRET DME
it EFHOEBEE

WERNER WELLS, M. D., F. A. C. S.* and NEAL TSUKIFUJI, M. D.*#

Ninety persons surviving burns or other wounds
incident to atom bomb explosions in Hiroshima
and Nagasaki were examined by Block and Tsuzuki’
between December 1946 and April 1947. Sixty-three
of these patients have been re-examined after an
interval of 48 to 54 months. Records and photo-
graphs made 4 years ago furnish the basis for

present comparisons.

Conclusions, based on clinical evaluation, are in
complete agreement with the opinions expressed
by Block and Tsuzuki, to wit: ‘A relatively high
incidence of scar keloid and hypertrophic scar
formation of a severe degree has occurred after
healing of flash burns that probably were of
deep second or third degree severity...... ' They
concluded : *“*The inadequate treatment, poor
nutrition, high incidence of severe infection and
delayed healing should be considered as important
contributing factors which affected the healing
process to result in a high incidence of severe
keloid or excessive scar formation. Scar keloids
were found to occur in Japanese sustaining burns
from other causes than the atomic bomb explosion.
It would seem most probable that the scar keloids
represent no peculiar effect of the atomic bomb
explosion. Furthermore, it seems probable that a
similar incidence of occurrence of scar keloid
could have occurred in burns of the same severity
from any other cause under similar conditions
during the healing of the lesions in patients
having the same general state of health.”

Block 3 L OEIEEY 12, 19464120 2519474 4
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OBSTETRICS. Original appeared August 1952
Vol 95, 129-141.
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All of the patients examined were exposed to
the effects of atom bomb explosions in Hiroshima
and Nagasaki in the sense that they were located
at distances between 450 and 2,900 meters from
the hypocenter, and injured by the intense flash
of light, flying fragments, or falling debris. Some
gave a history of acute radiation illness and others
did not. For purposes of study, therefore, the
patients have been divided into two groups:
exposed, with radiation illness, and exposed,

without radiation illness.

Patients are classified as improved, unimproved,
or worse in comparing their present appearance
with that in evidence 4 years ago.

The designation “‘improved’ signifies disappea-
rance or unequivocal diminution in the size of
a scar, improvement in function or cosmetic
appearance, and amelioration or disappearance of
subjective symptoms associated with scarring. The
designation “‘unimproved’’ is used if evidence of
improvement is not convincing, and “‘worse’ if a
patient so describes his condition, or if objective
evidence supports such an appraisal. Decision to
place a patient in one of these three categories
is based on the patient’s estimate of himself, and
objective comparisons between past written and
photographic records and present clinical examina-

tion.

The term keloid is used in the generally accepted
clinical sense and is defined as a movable, super—
ficial lesion, presenting an exuberant, lobulated,
overhanging profile, a glistening, inflamed or
acrocyanotic surface, a rubbery consistence, and
characterized symptomatically by a prickly, bur-
ning itch. Hypertrophic scar is defined as a pink,
white, or telangiectatic scar which is hard, taut,
unyielding, and more or less fixed to deep tissues.
Difficulties in clinical interpretatiion can arise
when one approaches the other in appearance or
when the two extremes coexist in the same
patient. Scars which can be defined as neither keloid
nor hypertrophic, but which still present a raised
or irregular surface, "or a thickness greater than

the surrounding skin are defined as excessive scars.
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PRESENTATION AND INTERPRETATION
OF DATA

Twenty-eight of the 63 patients re-examined
gave a history of one or more symptoms charac-
teristic of acute radiation illness; i. e., epilation,
petechiae, oropharyngeal lesions, immediate severe
diarrhea.

Twenty-three patients received some form of
treatment during the 4 year interval between

examination.

Table 1 shows the classification of improvement
in the total number of patients exposed with or
without radiation illness who were treated or

remained untreated since the first examination.

TR OB & BR
THRdcd LcH63H 0 5 b, BRIIKE, ARH
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23F 0 BHFIAIE OW A LA EIOE * TO 44F
[l B D EFR A ZIT Tl i,

PR BER OB uE 2 R R of e, wmE
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Table 1,—Classification of Improvement 1 EoSE
Treated 5 ¥ #¥ Untreated 4% & ¥

Exposed with Exposed without | Exposed with Exposed without Total
radiation illness | radiation illness radiation illness | radiation illness & B
BORERURBRER | BOREROHREE | BRSO | RURERBUHE
Bt Hasieno fo Bl H Bhledn- 1%

Improved

[ 12 8 12 25 57

Unimproved

WE b 3 0 1 2 6

Total
& 2 15 8 13 27 63

Fifty-seven of the 63 patients re-examined were
improved. This number includes 15 patients whose
scars have so far disappeared as to be unrecog-
nizable except by careful search. One patient
(Fig. 12) was defined as unimproved, and 5 patients
(see Figs. 5, 18, 19) were classified as worse. No
significant difference in the incidence of recovery
could be detected between exposed, with radiation

illness, and exposed, without radiation illness.

Of the 5 patients who were defined as worse,
1 has radiopaque foreign bodies in painful keloids,
and 4 have crippling or deforming contractures.
Keloids originally present in the latter 4 patients

have diminished in size or disappeared.

~

Pl Lo B#H3RD 5 bETRIZIER ANz, &
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BlRLCLBOBAIEHESED S L AITITER
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EO4BIZWMHAD LR T Ir v 4 FiRSEO KT
Tk ThBEoTizh, JATHicb D7,



Of the 23 patients who received treatment since
examination 4 years ago, 20 are improved and 3
are worse. There is no significant difference
between the recovery of these patients and the 40
who received no treatment.

Forty of the 63. patients were described 4 years
ago as having scars compatible with keloid. Keloid
has completely disappeared in 15 of this group of
40 patients (Table 2). There is no significant
difference in the persistence of keloid in patients
exposed, with radiation illness, and in patients
exposed, without radiation illness. In the 25 pa-
tients with unabsorbed keloids none has received
what can be interpreted as definitive treatment;
all have associated excessive skin tension; and 2

retain numerous radiopaque foreign bodies.

Table 2.—Persistence of Keloids

4EROPRELRER 2T 28808 ED 5B,
0ZC\ERTTD, 3REEML LTV, ThHDl
EFEOEEE, BELZT ok 0RO EE L Oz
HEETTEDR,

4 FEHOBRETREDEED I LA r el FL
—FTHBE AED bR, S$EIEZD40ED 5B15
By e FREEEL TV (E2) Mt
BOSH-cHiBRE L o BB EE L oML,
red FOREIECHEEITEDTV,, RERD & =
1 FEHT3BRAOEED 5 bIRENREIRYZT 1=
ERENBERLL, WIS EE O ORRREA
HbH, 2 BCITHHETERERY S B b1,

=2 reAdrofEi

Exposed with Exposed without
radiation illness radiation illness Total
BB B &
Bhidho e Hiieho o3
Keloids present in 1947
10478 7 R4 KD e o he
Keloids persisting in 1951
19519 7 v { Vi ¥ " R

Chi square # - E#E=2.67 D.F.=1 P=0.10
The two groups, exposed with radiation illness and exposed without radiation illness,
do not differ significantly in the number of keloids persisting after 4 years.
BRI EE R S - 1o L BB R BOHMRBER 2 e 2 1B 2 THT VTR, 4 FERE
FTCHERLTVWA oA FORITHBEEIA LD BRIt 2T,

Thirteen patients, 9 of whom had radiation
illness, received 27 grafts from 19 donor sites
(Table 3). The grafts: pinch, split-thickness,
or full-thickness, varied in size from 1 square
centimeter to 12 by 5 centimeters. All survived.
One cannot relate the development of excess scar
in either donor or recipient area to the cccurrence
of acute radiation illness. All cases of excess scar
in both donor and recipient areas were associated
with inadequate excision of pre-existing scar,
prolonged postoperative infection, or excessive
skin tension. One may also observe that in the
cases in which excess scarring did occur donor and
recipient areas were not simultaneously involved
inthe same patient. One patient (No.-,
receiving 2 grafts from 2 donor sites, healed

138D BHEITIZIIDHALA & & - T Bl B 2127 DI
B EhCtih, 20559 HITHBEHER D
27ze (E3)e BUNZIWNEE, EWMOEFDEZD
R, BV IieBEMBREA TibhTEDX
ZX L 1lem 12X 5em ¥ THiA T TFhLERL
Tz, BERIRACS 5\ (B AL OB 5T 5 T2 R
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normally in 1 donor and 1 recipient area and develo-

s LU 1 DBz

AT A R4 L
ped excess scar in 1 donor and 1 recipient area. £

o
Table 3.—Healing of Donor and Recipient Areas 3  RBEALE X OIS O TE R
[ Donor areas it ‘ Recipient areas AL
Patients # % "7 | Normal 75 | Normal Excess
f\m:;{bel hea]inf{ scar Nlil;lber healin scar

F | BRI = | FEEE | ARG

" Total exposed with

radiation illness i W

R R B - 72 ! 13 ’ . 15 o
FHOFEE ‘

Exposed without radiation illness B EISHEER L

| 1 1 0 1 1|
= — . == e —
1 1 0 1 1 0
1 1 0 | 1 1 | 0
2 | 2 | 0 | 4 4 0
"~ Total exposed without R | - -
radiation illness & =
MRS R O e - 5 2 ' 0 I f 7 0
D I | _ =
Total both groups 19 17 9 o7 29 . 5

m R A

= ] |

*Excess scar developed only in those patients who had one or more of the following complica-
tions : (a) inadequate excision of pre-existing scar; (b) prolonged postoperative infection;
(c¢) excessive skin tension.

SRR LR O PFFRREED 1 28 kb » B HIZOLFE Lz,
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No one of the patients examined showed any
clinical evidence of cutaneous radiation injury.
These authors have seen only 2 such cases of
radiation injury during 23 months’ work in Hiro~
shima, and neither patient was exposed to the
atom bomb; e.g., a 71 year old roentgenologist
with partial destruction of both hands and carci-
nomatous degeneration incident to repeated x-ray
exposure for 30 years, and a 34 year old man
with carcinoma in an indolent ulcer which had

been intensively treated with x-ray and radium.

Excessive or unusual pigmentation has not been
seen. Pigmentation or loss of pigment, when
observed, did not differ from the pigment changes
seen in healed second or third degree burns from
other causes.

Thirty scars were excised from 15 patients and
the defects closed by suture. Twenty scar excision
areas healed normally (see Figs. 15 and 16).
Tension caused 1 wound to separate, leaving a
persistent ulcer (Fig. 17). Keloid developed in 1
excision scar, but disappeared a year later. One
scar healed normally over two-thirds of its length,
but developed keloid in the remaining one-third
where tension was great. Excess scar recurred in
3 patients whose scars were excised. Keloid
recurred in 4 patients from whom earlier scar

excision was temporarily successful.

When normal healing was not achieved after
scar excision and wound suture, failure, in every
case, was associated with postoperative infection,
incomplete scar excision, or closure of wounds

under tension.

Eight patients received radiation therapy to
grafts, donor areas, or scars. The effectiveness of
this therapeutic measure is impossible to evaluate.
The dosage, duration, and kind of treatment are

unknown.

One patient developed excess scar in one graft
treated with x-ray, whereas another graft, receiv-
ing no radiation, healed normally. A second patient

developed keloid in a scar which had been excised
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and radiated, but healed normally in another scar wiTledichot-h 5 1 DORHRIZIER ICEREE Lz,

not radiated. A third patient (Fig. 8) received 9 1 ADEE (F8) TIh1M7EICTF IR X Srigi
x-ray therapy to his back in 1947, but none to 2SR foss, BICIERFRE T i do doe L LIS
his arms; both areas healed equally well. frébBULBIZ LB L,
PHOTOGRAPHS B i}

Comparative photographs of 19 patients are 19A @ B % ORI 2 el 2 72
presented.

Figures 1 to 3 are examples of keloids present B 1~ 3t 4FERNcfid bty v 4 FAEREC
4 years ago which, without treatment, have Wk Ll TH D
disappeared.

Figure 4 shows a patient whose original lesions

have degenerated to such a degree that only by

the greatest leniency in definition can the present DO ASER I R 2 LS 5

soft, colorless, asymptomatic scars be interpreted

at keloid. Where any question may exist, as in
LELTHBE LI

this case, the scar is classified as a keloid.

a b

Fig. 1. No. L
to left face and neck.
region and neck described 4 years ago. All excess scar has now disappeared,

ZOFEPID X S CEEM S AEE, ALy e A K

male, 20 years old, 1,600 meters. No radiation illness. Flash burns
Infected. Healing required 5 months. Keloid of left preauricular

supple, lightly pigmented skin. (The ear is thin but the cartilage is intact.) a, February

1947. b, May 1951.
’-% W, 203, 1,600m, JHREEE
R4, TRREIZ 5 1 AR, 4 FERILERNGTT R
ITL{L BEAD TR L% L. EO BB CH
iR Tuew) a, 194742 A, b. 1951485 A,

Jﬁ;r’)l- E.Ifl\
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Fig. 2, No. , male, 20 years old, 1,600 meters. No radiation illness. Flash burns
left side of head. Infected. Healed in 5 months. Keloids were pink, soft, and plastic at
the time of the first examination. Keloids have now disappeared, leaving lightly pigmented
skin, and one hard band of tension scar behind the ear. (Ear cartilage escaped destruction. )
a, January 1947. b, May 1951.

Mz RS P 20 1,600m, BOHRBERG L, ENSSCEEKGS D, K
T2, 5AALDTHES, &£ 1EREN, 7P FRBRLA, FHchot, BE rrg
FIZHE L, BEMCiiuEREGE2 S 0. HoBHIClGHERO SRR 8 5, (Folkd:
P fiandiis) a. 194741 H, b. 1951485 A,

a b

Fig. 3. No.-, female, 31 years old, 1,650 meters. No radiation illness. Flash burns
to chest. Infected. Healed without treatment in 3 months. Initial exuberant keloid has now
degenerated to a soft, slightly-pigmented, corrugated scar. Itches occasionally. a, February
1947. b, June 1951.

23 “jlE & 31 1.650m. BEREET L. WBCERAS s S
bHo MEIEHET 3 » ARERS, BOIOMEEME = 4 VSRR L TE:, bFhicen
i Licob s T Lo TWb, BARERLML 5, 2. 19472 ., b. 19514E6 H.
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Fig. 4. No.-, male, 18 years old, 2,900 meters. No radiation illness. Flash burns
to left arm. Infected. The burns required 9 months to heal. Centrally placed; irregular,
firm keloids noted when first photograph was taken. At present the lesions at elbow and
shoulder are soft, pliable, and wrinkled: evidence of degeneration. a, April 1947. b, May

1951.
R4

s 5, 18, 2,000m, SR Lo ZRCFRKE R BT 5,

KEGEZFHAET 5129 » A2 B BmORPRIChRICTEBOM 7y = 4 VRS Ghz. B

itk JOHIZH 2B, FcEnds, chilBEofRths, a.

195145 H .

Figures 5 and 6 illustrate patients whose earliel
keloids have disappeared, leaving simple or inter—
lacing bands of excess scar. These scars, all under
tension, are associated with deficits of skin and
subcutaneous tissue. Flash burns, infection, delayed
healing, insufficient early treatment, are common

to these patients.

The patients depicted in Figures 7 to 11 illustrate
varying degrees of keloid degeneration, manifested
by wrinkling of the overlying skin, lossof tension
and abnormal color, assuagement of pain or itching,
and, in localized areas, complete disappearance.
The greatest concentration of persisting keloid,
in these cases, occurs where skin tension is nor-
mally great; i.e., over the slopes of the shoulders
and upper back, or where tissue loss is associated

with tension on healing.
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Fig. 5. NO.-, male, 20 years cld, 1,400 meters. Epilaticn. Flash burns left neck
and shoulder. Infected. No treatment. Healed in 5 months. At the time of the first
examination ulcers were still present, the skin fragile and thin, and keloids wassive,
painful, tense, red. At present keloid tissue is not demcnstrable. Where tension is excessive
(along ramus of left mandible) scars are thick, hard, unyielding. Color varies from
bronze to normal skin tones. a, January 1947. b, June 1951.
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Fig. 6. No. - male, 18 vears cld, 2,100 meters. No radiation illness. Flash burns
behind right ear. Infected. Healing required 9 months. Keloid present when first photograph
was taken has disappeared. A tension scar persists. a, April 1947. b, June 1951.
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Fig. 7. No.-, male, 40 years old, 1,500 meters. Epilation. Flash burns to back,
both arms, and legs; flaming clothing burned the neck. Infected. Healed after 5 months.
At the time of the first photograph heavy, ulcerated, itching, vascular keloids were
described. (Patient depressed, destitute, and offered life for experimentation.) At present
massive keloids of back are almost gone. Persistance on extremities only along lines of

tension. a, January 1947. b, May 1951.
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Fig. 8. .\"(:.- male, 21 vears cold, 2,500 meters. Epilation. Flash burn to left

face, neck, back, and arms. Infected. Interval before healing unknown. Massive keloids of

face, neck, back, and arms were described 4 years ago. Keloids are noticeably diminished
in size. A dense band of scar persists behind the left ear where tension is great. (This
patient received an unknown quantity of x-ray therapy to his back in 1947.) a, December
1946. b, June 1951.
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Fig. 9. No. -, female, 30 years cld, 1,500 meters. Epilation; bloody diarrhea.
Flash burns to back and arms. Infected. Healed in 3 months. Pliable, warm, soft keloids
of back and arms described when first photograph was taken. Keloid has either disappeared
or is degenerating. [Persistence is more apparent over_the slope:of the shoulders where
tension is always great. a, March 1947. b, May 1951.
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Fig. 10. No._, female, 40 years old, 1,200 meters. Epilation. Flying glass
fragments caused multiple wounds of the back and arms. Infected. Healing was complete
in 2 months. Multiple, red-brown, painful, exuberant keloids were present as pictured 4
years ago. Keloid later developed in an infected ulnar neurolysis scar. At present the
keloids are smaller, scfter, and wrinkled—remaining unchanged cnly over the shoulders
where tension is normally great. These keloids all still contain fragments of glass. When
a fragment is removed or extrudes itself, the asscciated keloid beccmes small or disappears.
a, April 1947. b, June 1951.
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Glass fragments are present in the keloids of

the patient shown in Figure 10.

The patient in Figure 12 is classified as unim-~
proved, despite the fact that his keloids are less
obvious than they were 4 years ago. Tension is
extreme from knee to ankle, reaching a maximum
where lines of force converge at the edges of a

hard-walled, deep, avascular ulcer.

Figures 13 and 14 illustrate healed grafts. All

grafts survived.

Keloids were excised from 6 patients (see Figs.
15 to 17). Satisfactory results are evident in 3.
Keloid recurrence in 2 patients (see Fig. 16) is
associated with excessive skin tension. A painful
ulcer, situated in the center of a tense, three-
cornered flap, has persisted since operation in 1

patient, shown in Figure 17.

Comparative photographs were not available on
the patients shown in Figures 18 and 19. They
are presented because, for reasons previously

stated, they are classified as worse.
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Fig. 11. No.
left side of head. Infected.

male, 14 years old, 2,100 meters. No radiation illness. Burns to
Interval before healing unknown. When the first photograph

was taken, keloid was described before and behind the left ear, with ulceration in the
latter position. Keloid in front of the ear is now much less, but behind the ear it has
not diminished, although the previously noted ulcer is healed. Tension in the latter site
is great even interfering with inclination of the head to the right. a, January 1947.

b, May 1951.
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Fig. 12. No.q, male, 14 yvears old, 2,100 meters. No radiation illness. Burns,
type not known, to left lower extremity. Infected. Healing was incomplete even at the
time of the first photograph. Irregular, nodular keloids were described. Even at present
a deep, dirty ulcer persists below the knee. (Biopsy negative.) Tension, transmitted from
knee to ankle, is extreme and focuses at the ulcer. Keloid persists where tissue distortion
is greatest. (Objectively, this patient is classified as unimproved.) a, January 1947.
b, May 1951.
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Fig. 13. No.-, female, 33 years old. 1,600 meters. Epilation. Flash burns to
face, breast, and arms. Infected. Healed precariously after 6 months. Extreme keloid
extending from chin to both cheeks and ncse, pink, firm, vascular-described at the time
of the first photograph. Since the initial examination grafts have been applied to the
chin and both evelids with a good *‘take.’" Keloids have disappeared, although scarring
along tension lines can still be observed. a, February 1947. b. June 1951.

13 %.l!! 1,600m
{o BT 5, t

»
WL, MBS |
KT LT\ e 78 A FIEiN%: L7as,
a. 194742 A, b. 19516 1.




a b

Fig. 14. NU.-, female, 25 years old, 1,350 meters. Epilation; petechiae. Flash
burns to right face. Infected. Six months elapsed before the wound was healed. [A graft
had been applied shortly before the first picture was taken, and presented a brown,
elevated, wrinkled appearance. (The donor site had healed without keloid.) At present
the graft has smoothed out and presents a smooth, supple texture without excess scar.
a, January 1947. b, June 1951.
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Fig. 15. ;\‘0.-. female, 15 years old, 1,600 meters. Epilation; petechiae: bleeding
gums; diarrhea. Flash burns to right neck and shculder. Infected. Healed in 5 months.

a

Keloids on neck excised. No recurrence. Keloids con shculder partially excised; other
degenerating, i.e., white, soft, wrinkled. a, February 1947. b. June 1951.
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Fig. 16. No. male, 60 years old, 1,770 meters. [No radiation illness. Flash
burns right chest, arm, and forearm. Keloid partially excised over right clavicle in May
1947. Keloid recurred. At present keloids persist where tension is great, to wit: right

pectoral region; right forearm. Elsewhere keloids have disappeared. a, March{1947.
b, May 1951.
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Fig. 17. No.-, male, 19 years old, 2,000 meters. No radiation illness. Flash
burns behind left ear and angle of jaw. Infected. Healing required 5 months. Keloid behind
ear was excised shortly after the first photograph was faken. An ulcer is still present
behind the ear where a three-cornered flap was approximated under tension. Along the
line of closure tension is still great and the patient complains of uncomfortable tightness.
a, March 1947. b, May 1951.
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Fig. 18. No.- female, 21 years old, 1,300 meters. No acute radiation illness.
Flash burns to face, neck, and hands. Infected. Healed after 8 months. No treatment.
Classified as worse, despite patient’s claim that she is better, because of appearance and
contractures deforming both hands. No keloid remains. These pictures, May 1951.
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Fig. 19. N‘o.- female, 19 vears old, 2,000 meters. Slight epilation. Flash burns
to face and extremities. Infected. Required over 6 months to heal. Split thickness grafts
from both thighs were transferred to both eyelids and to the dorsum of the left hand.
Grafts took well and donor areas healed without excess scarring. This patient classified
as worse because deformity of eyelids, chin, and left hand increased as scars contracted.
Keloid has disappeared. These pictures, May 1951.
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COMMENTS

Six years have passed since the 63 recently
examined patients were injured. All were burned
or otherwise wounded as the result of an atom
bomb explosion; in addition, 28 gave a history of
acute radiation illness; and all have continued to
live in or near atom bombed cities. There is no
clinical evidence, however, to suggest that these
patients exhibit any unusual or abnormal response
to their injuries or to their subsequent environ-

ment.

One is impressed with the improvement, most
of it spontaneous, which these patients have shown

since they were seen 4 years ago.

These authors agree with Block and Tsuzuki
that the severity of initial injury, the necessarily
inadequate early treatment, the incidence of
infection, and the delay in healing incident to the
loss of skin are adequate to explain the initial
high incidence of severe scar formation, without
invoking any specific factor peculiar to an atom

bomb explosion.

Severe scarring is now strikingly less apparent

than it was 4 years ago.

In those cases in which excessive scar does
exist, skin tension appears to be an importint
factor in its persistence. Early skin grafting was
not available, so in those patients who had large
losses of skin, healing could only occur after the
contraction of subcutaneous scar, with the result
that skin tension was produced when healing was
finally achieved. Tension and excess scar is now
most evident in the patients who lest large areas
of skin or who lost skin in regions crossed by
flexion creases; e. g., the neck, axilla, elbow,

knee.

Patients with tense, elastic skin have exhibited
less absorption of excess scar than patients with
loose, inelastic skin, regardless of age. Scar absorp-
tion has been less complete in areas normally

subject to tension stress; e. g., the postauricular
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region, the slope of the shoulders, than in areas

in the same patient where tension does not exist.

It has been stated that no case was discovered
which showed any clinical resemblance to a cuta-
necus radiation burn, and it must be emphasized
that the skin of all of these patients has been

carefully examined in this regard.

To anyone who has observed the late effects of
severe burns from sources other than the detona-
tion of an atom bomb the patients presented here
will appear strikingly familiar. Many of these
patients are incapacitated functionally and cosme-
tically by scars that could, even at this time, be
corrected by definitive plastic surgical procedures,
for in these patients, all exposed, the capacity to

heal after scar excision or graft has been shown.

Thermal injury and trauma from flying frag-
ments and falling debris account for a high casualty
percentage in the segment of a population near
the periphery of an atom bomb explosion who
survive radiation or blast injury. The patients here

presented are examples of this group.

Had it been possible to evacuate these patients
and afford them the advantages of early chemo-
therapy, replacement of lost blood, proteins, and
electrolytes, and prompt coverage of their skin
defects, excessive scarring and contractures might
have been avoided. Plans for the salvage of atom
bomb survivors must include the means to this
end, for it appears highly unlikely that persons
who survive sublethal doses of ionizing radiation
will show any remote effects relating to the

healing of burns or other injuries.

SUMMARY AND CONCLUSIONS

Ninety persons surviving burns or other wounds
incident to atom bomb explosions in Hiroshima
and Nagasaki were examined by Block and Tsuzuki
between December 1946 and April 1947, Sixty-
three of these patients have been re-examined

after an interval of 48 to 54 months.
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Forty of the 63 patients were originally de-
scribed as having scars compatible with keloid.
All evidence of keloid has disappeared in 15 of
this number.

All of the 63 patients examined had normal or
excessive scar 4 years ago. Fifty-seven of this
number are improved or well ; 1 remains unim-
proved ; and 5 present objective and subjective
evidence of being worse. The latter group is
classified as worse because of tension scars asso-
ciated with crippling contractures or cosmetic
deformity.

Patients exposed, with radiation illness, and
patients exposed, without radiation illness, showed
no significant or impressive difference in their
response to initial injury, or in the healing of

donor or recipient areas where grafts were used.

No case was discovered which resembled a

cutaneous radiation injury.

In every case excessive scarring has disappeared
or shown appreciable decrease in size, except
where persistence has been provoked by infection,
foreign bodies, contractures, or abnormal skin

tension.

The authors conclude that the clinical course of
burns and other injuries in 28 patients who gave
a history of acute radiation illness after atom
bomb detonations in 1945 has not differed signifi-
cantly from the clinical course of 35 patients
injured at the same time but without a history of
radiation illness, and that the amount and the
behavior of the scars received are not inconsistent
with the immediate and subsequently available
therapy.
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