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The Radiation Effect on Healing of Surgical Wound in Mouse Skin
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Remarkable improvement in control of malignant tumor was achieved by combined surgery and post-

operative radiation therapy.

In Past, radiation therapy had been recommended after 4-6 weeks from

operation because of worry about increased complication rate of sugical wound by post-operative irradia-

tion.
better therapeutic effect.

Nowadays, early surgical extirpation and early post-operative irradiation is recommended for

To evaluate the relationship between surgery-radiation interval and healing of surgical wound, an

experimental study was undertaken using a total of 132 mice.

A single dose of 2000 rads irradiation was delivered immediate after andon 1, 3, 5, 10, 14 days after
incision and suture on the skin of hindlimbs of mice. Tensile strengths of the wounds were measured
after removal of stitches on 1st, 3rd, 5th, 7th, 10th, 14th and 21st post-operative days.

The results are summarized as follows:

Wound healing was delayed by irradiation delivered within 3 days from operation.
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No significant delay of wound healing was observed by irradiation on 5 or more days after operation.
Normal wound strength was attained at 21st post-operative day in any surgery-radiation interval.

. More severe delay of wound healing by irradiation at 24 hrs after operation than by immediate post-

operative irradiation although statistical significance is not confirmed.

In conclusion, early post-operative irradiation delays healing of the surgical wound though ultimately

tensile strength reaches the value of non-irradiated wound.
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Table L. Design of Experiment
(Unit : mice)

Post-operative

Group Radiation day P iy

235710 14 21

Control (no radiation) 4 4 4 4
Immediate post-operative 4 4 4 4
Post-operative 1st day 4 4 4 4
Post-operative 3rd day 4 4

B R R

Post-operative Sth day
Post-operative 10th day
Post-operative 14th day

Qmm g aw »
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Total 132 mice
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Fig. 1.

Incision and suture.
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Fig. 2.

& NBEvier 4 oteld RJERE RS P BER

of stitches.

.

Fig. 3.
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Measurement of tensile strength after removal
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Histogram of tensile strength along surguryradiation interval and follow-up period.
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Fig. 4. Changes of tensile strength of non-irradiated

and irradiated wounds.
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Table IL. Tenmsile.S

trength of the Wounds.

Post-Operative Follow-up Days

Groups Post-Operative
Irradiation Days 2 3 5 7 10 14 21
A Control *37.25:5.72 411548  75.5:11.26  136.5:9.55  149.:4.30 159:4.06 158+5.96
(No radiation)
B Immediate **30+4.64 36.5+7.12 42+12.26 62.5+16.21 120.5+8.73 142.5:5.59  156%5.39
Post-operative (1.97) ns (1.00) ns (4.02) s (15.47) s (5.86) s 4.78) s (0.50) ns
c 1st Post-operative 26.5:4.72 28+6.44 35.25+10.96 58.25+18.03 102+12.83 130.5:6.5 149.5+6.10
Day (2.90) s (3.07) s (5.12) s (4.39) s (6.95) s (7.44) s (1.99) ns
D 3rd Post-operative 74+7.65 114+7.62 136.5+5.36 154+5.48 156+4.64
Day (0.22) ns (3.68) s (3.64) s (1.46) ns (0.53) ns
E 5th Post-operative 124.5+7.43 14316.12 152:4.74 159.5+4.39
Day (1.98) ns (1.60) ns (2.24) ns (0.41) ns
F 10th Post-operative 158+5.24 151.25+4.38
Day (1.83) ns
G 14th Post-operative 153+5.24
Day (1.26) ns
*%% P (value) 0.73 0.89 0.00072 5.69x107¢¢ 0.000022  0.000025 0.24

ns ns

¥

s s s ] ns

*  Mean  S.D. in grams

*%  (t-value) and significance
st sighificant ( > 2.45)
ns: not significant ( < 2.45)
#%% Anover test of columns
s: significant ( < 0.05)
ns: not significant (> 0.05)

in Network ) o] —&#if ULk A% vehde A B
#atdom ol FMiE 3~4Hol el T~8 Hol
7hA Bstgdotn st el =3 o) 3 MMk FlE H
B MATHS RHNT BdAe 42 B3 god F
gk 48 B§FOS MUTARE RS B AE HTY @EE
o BEES wyw FHE 24 B MBS e B
o A 7 #3F BES B3chm sH o
B Bt BB B3le &R n AEY M4
Be RS A vepdela stgd e SO0

tsd Nathanson 3} Dobbs &2 L 89 MHHS FMiF
EH#dl RS 4% AEEEe] odl# ®EH Ak st
Ao} % Pohle & DRolu FEEY HEtHo =

Jela o]

+ EMsime 2 FRABEEC =X Kl o2
shdeh 2z AIBEE S EEC|lW B ER
o] At szl HHRMo 2E HHHE M &
< AHEa R BES EES Rdoe Hdade L
fI RS ng s e,

HWatiRel ABHRD HENAL 2k 224 0E
o FBiEe] HiNs L MM Bl 471+ R
ol H#EEshe LRAMEEY Bl gES wA =
e FE B & MY Aol W2 MR S+
gom ol RE E5ffc] iBH #olor BEEES 4
3 MY @ms BREY 4K B MiEst Eif
o Aolw olwlel] Mtk KBRS WIS Eikol

— 197 —



Y FWH vl BRI Arcd o 2 HES U
Al = Rol7] = =q Pohle, Ritchie %o T Bl 4 &}
Zro] & EEpol A sEtBme 2 BRI ¥ou F
Wtk 24 B5RI0 MSIRS RHT Bl FMK N I
SARS RHI B rco o Jud Jepgoa 442 5
A} B4

=3 FHI B BAHRS Radsi Od AEHY
B M fES 0 28 okz} Al ksl
BE whe MEERA SR A Bifel Bns o
MmEFEER ] Al BEE WAl =7 A&l ol 84
of 9% mMEHEEY EE] ol ETsT MMMl
o] gix wobxl Fi: 3 Holl MR #HFE A TR
o} RS Wort o Ho3l g Aoz Y4

Fi# 3 Hel MsdsRd #Rd 4% HFY MG
B EEE Rolvd ol Pohle % HEaE 27
= st uk Fiis 3 BEYEH £ olv MMMl I
el BIFEEC D7 Azltstsl K] Suks] Hibnst
71 Al skl o)W 3-8 Mgk Mol Av M BERES
Westa [ RWBHFEEE REAN 7 93 #H ETs
I g Aol oWl Matd MEHHRE olv] Amsld &
Wsle MR BREAECN: & 82 72 gov 8@
[FEe] 1RBREEE REsoor & Bl Fhe 78
3} 10 B Aol ES FUE Aoz YA

FWE 5 Bo] LB MEBHEY 4K 5
I TAREEER RFsd e Bield olal Bivs th
SRS Mgl AS TRBEES atsd wEd
HES F71& Al o] REERS 433 o9 B
o AH AAs deoun g fisiRe HREA g
tRo BHF OfEe] BiEsV+ s 22 Hy ERE
BolAe ¢ed Zoh

ol HBAA EAT B—R4E 2000rad € BEE
FistE DHIFES 5000 rad o FE= o Dol 2L K
B mgtsRe] FMik 38 LR R aEHMNe
oL BE |ANY [EEe] B AU EHEHY ERo
ot stelels WEE BAE LN A Sgks mEs
o FWE 3B/ AU s ERHA e 88
o wAH L Ko ® @MERHE Bl A+ Pohle %
o EEo 22 GRS Jdepia Ao

o2 fi45d] EEERAA RNY et HHHER
gfoll 27t EEERY Bl BEHS AL A
EhbE BEEY ®s B, 2w3 e Ersl
od® BfEs dee Gos ks ok o MM 2
B e

V. & B

uh$-~ 9 FES KF AHBRaMe Mo & B
B 2 1, 3, 5, 10,14 B el 2000rad & W& HE
B—MEggsted AlgS EHY BAS BET WHAA
g3 Z2E fEawe 4t

1. Fifig 3 8 LW
o EEES ¥t

2. Fifsg 5 B Lol MutiRe Ragsi AIGRE
of HEY BES Bolx ¥t

3. MRS B BEfRalel FMEK 21 Bdle I
RS HssA 2 A BEY ERV de BE
< Bk

4. Fiiee B KT BEHES BRES 371 F
otk 24 B5RE o RS AR HIHBHRNOR FF
e o BIBEIES EiEe) ok

e Rgdstd AIERE

REFERENCES

1. Moss WT, Brand WN, Battifora H : Radiation On-
cology 5th Ed: 46-49, Mosby Co, St Louis, 1979.

2. Fletcher GH : Textbook of radiotherapy 3rd Ed:
219-224, Lea & Febiger, Philadelphia, 1980.

3. Pohle EA, Ritchie G, Wright CS : Studles of the
Effect of Roentgen Rays on Healing of Wounds. I.
The Behavior Irradiation. Radiology 16:445-460,
7931.

4. Pohle EA, Ritchie G : Studies of Effect of Roentgen
Rays on the Healing of Wounds. Il. Histological
changes in Skin Wounds in Rats Following Posto-
perative [Irradiation. Radiology 20:102-108, 1933.

5. Richie G : Effect of Roentgen Irradiation on the
Healing of Wounds. Arch Path 16:839-851, 1933.

6. Howes EL, Sooy )W, Harvey SC : The Healing of
Wounds as Determined by Their Tensile Strength,
JAMA 92:42-45, 1929.

7. Levenson SM, Geever EF, Growley LV et al : The
Healing of Rat skin Wounds. Ann Surg 161:293-308,
1965.

8. Lichtenstein IL, Herzikoff S, Shore JM et al : The
Dynamics of Wound Healing. Surg Gyned Obstet
130:685-690, 1970.

9. Robbins SL, Cotran RS : Pathologic Basis of Disease
2nd Ed: 90-103, 257, Saunders Co. Philadelphia,
1979.

— 198 —



10.

11.

12

13.

14.

Sabiston Jr DC : Textbook of Surgery 11th Ed:
271-288, Saunders Co. Philadelphia, 1977.

Grillo HC : Origin of Fibroblasts in Wound Healing,
An Autoradiographic Study of Inhibition of Cellular
Proliferation by Local X-Irradiation. Ann Surg 157:
453467, 1963.

Lawrence Jr W, Nickson ] ], Warshow LM : Roentgen
Rays and Wound Healing, An Experimental Study.
Surgery 33:376-384, 1953.

Nickson JJ, Lawrence Jr W, Rachwalsky | et al :
Roentgen Rays and Wound Healing. !l. Fractionated
Irradiation An Experimental Study. Surgery 34:
859-862, 1953.

Powers WE, Ogura JH, Palmer LA : Radiation
Therapy and Wound Healing Delay, Animals and

15.

16.

18.

Men. Radiology 89:112-115, 1967.

Nathanson IT : Effect of Gamma Ray of Radium
on Wound Healing. Surg Gynec Obstet 59:62-69,
71934.

Dobbs WGH : A Statistical Study of the Effect of
Roentgen Rays on Wound Healing. AJR 41:625-
632, 1939.

Pohle EA, Ritchie G, Moir WW : Studies on the
Effect of Roentgen Rays on Healing of Wounds. 111
Histological Changes in Skin Wounds in Rats Fol-
lowing Postoperative lIrradiation with Very Small
and Moderate Doses. Radiology 52:707-712, 1949.
Hall EJ : Radiobiology for the Radiologist 2nd
ED: 273-289, Harper & Row Co. Hagerstown, 1978.

= 199 =



