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Pathologic Study on Experimentally Induced Soft Tissue
Injuries by Extravasated Anticancer Agents
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Ml REdEe) smal HUERe) WRARIEGHY BEA G
MUAESE S e 2 BT ORGSR 2 R X
i AR = BEA A
HRIEA R PifEml @R SES SiHER hels
(Wang%, 1971; Rudolph%, 1976; Ignoffo 9 Fried-
man, 1980, vl$-71 WAFA MR B mge o
2 AHEBEE Ak el W o™ &
o ARG AN E 849 el (‘iﬁ‘q RERARY
o] ¥ ik WM HHIE Hel HEMEES fs)
= {LEgel biif®iE Adriamycin(doxorubicin hyd-
rochloride)glell, = BB (-2 Babgel (st

W skl fEmiten oda Qv (Tan 7%,

1973; Bowers ¥ Lynch, 1978; Rudolph, 1978).

PORLR R 8 GOMES HidAds wo o
7ok =le] glevt KR AEHAN S RIERe] o
LS 1 St A i Lo ) B e e N N (Y] I it el 1 )
firido] ofwlgtxo] MA Az A oy oA o i

o c}(Barr “F, 1981).

o Zlell W WA Himsel matst mdiel {hdl
el WIFRERRN AT KMoz @eiEla
HERAEE R HUEM ARTIRel 9lel 2] SEfRIEE L
o} R R Bidele] steroid FBpHBC] {13 1R
5 B BCERE Wi Yems HiaEme ik Bk
g ol ERERER BB S Y Bara ok
%2 ARt

el At 1983. 3. G

* A OHERA 1983EE AR WEENYIR
FORBEBOS] —H2 ol Tl A 2.

T IRET WEERHR (BRO
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1. RREY 3 BBE
FEEME T MR #8E 150gm a4k Sprague
Dawley% Hitk: il 90ule] & @#iFstd = il BE
APtz 1003 fdEslel B3 EBEAD % Hw%o)
FHEer vl EBHS BIREAR HodM b 3B
HEslel 4 30vbeld 3EPeR vbyro] HERERY o
-”éf"f‘o' vha feBU B whel F D kg HEELT e
RBovpeleh
2. BEW Y R

AOFel HIAIE ERIRGE AR HUEA 10mg vial
doxorubicin  hydrochloride (Farmitalia Carlo Erba,
Italy: ) F Adriamycine % %3), G00mg ample
fuorouracil (PP ABIHE ¢ LIT 5-FUZ %(30), 10mg vial
cis-dichlorodiammineplatinum{ I ) (Abic, Israel: LIF
Cisplatine & F30 0ol o], steroid #F|iL - Smg ample
Dexamecthasone (k480 & FA el dahge) &
i Adriamycinf']' Cisplatin® %% 30mg, G0mge
10ml /BT feBEKel sl gl s, 5
5T 2 L"Tﬂﬁ}»,\-_tl Dexamethasone?: 12. Gmg£- /[ B
EK S el 10mls sIEgl ok Ao MES Adri
amycin : 2mg/kg, 5-FU: 33.3mg/kg, Cisplatin 1 3.5
mg/kgit g o v {H£riLEL 85%)|e] Dexamethasone-®-
0.083mg/kg & Proetgl

Bl ¥ MR E S ek v T2
BEEGEE H ALEme] PR AEEK (T, AT R
EEES SEECEANURIEIRD S, o vbliel  gEmiet
Dexamethasone(#5Ml ! steroid [A] H"j‘:}‘”Bﬂ)-?A 20G
SRR M 100gm¥ 0. 1mly KT 9 jkkE fEs)
gtk

-FU3= 500mg ample
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3. AEAKRPN kREAZE

& Pl A gtk ke g 2, 6, 24m0 o
3, THel MMRALE MEa # [RiEstd ARttt
Felg #hrol L R EF HEBS doly 10% &
"l—‘ Z2ukbyl fRgel BESt . shebalel g el o

~7p YIS {EWE & hematoxylin-eosin,
orcein-Giemsa, Masson’s trichrome ¥ van Gieson R
S Fiistel JeAYIREIMe 2 st .

MO AR MRS RLEREY A S
ol A & W(—) LW Mt HEe
WBshe] @RS KES  Relwl & (L), MHE el
A A8 ERvEel= 5 (1), SRR [haeny BB
A BB e Melnl (4, o} F WWE FEIEM:
B D R RRee ol o, LOOCERNGE S 2 kel o
Bp piEe] w8 fledd (=), MR BB E3EE
(3, WEFel —#E Bde MR % (+),
HAr BLES] JFTHE SRR (), B H s ()
2 RS B 2B A8 8 AR @)

acid

Fii

FRel

THES B2 2 THfis BREAY Koz %
aretgl <t
R B R &
A. IR TR
& TR A BRI & 6RTItA S fEe) &

RES 24MpRilel) of 2o ??'1")&5?
R 7R o mrl7tA ]

9,13\:-] PHERAIR]L BB AT
] okekd.  EREma

HEEEKE R4 ﬁﬂﬁtg} -FUS BT 9 KRR
Ee foll e WIE#ES 528 ¢¢kz Adria-

mycin, Cisplating fF 2l iz fHEH Bt
2ARFRIETH- ] Aiflg Reol= 3Hel = Hgfmiet M
EFAERTe SR A Rl e @

THel o

A9 #Ert vhebston] olul g PIATR

FEE A HUmEe RS 1 E SR R

28 o Fld 3ok Ed gafkEfel KTt
Hep o] BEEE AN sMEE Rglcoh 2R BRI
fir s} steroid iFIMEHER AL Mol SIEFRE #HiL@
Al 4 9 9ok (Table 1).
B. WIBAKEN A
1. Adriamycin &8t
1) FeFERFE D ERHME (FaRAE s 5
firell 4] & BT #SMN I 9 R S Zige
2AREN LhAgel %6 = 21 Dlobel Fuls) Smibs
Bol= ghoteh, #A WIMILEL v el steroid MR
B FRhrel A= (E4HE OMRIZEA B FE &S B, R
M Bl BEFEARMS I B BLOYER] S M
Eie] M 241 ] RAYE Wi LIl FHrel
FPE 1467 JaBTMe 2 ags o, 3HOl & ALERT
Kol o] & Mmel A 1M MY HFEs hgRE Jrhd
7] MatEste THel o2l el A YE A
o]l 2 KRBT WL fRste] By
2) B gk MRIYIA = TRERES
Mgk RRMES TR BIE 9 RIE, HEY
BLE X2 weldl, 2mHe] 81 RE 2 HREY
IRV EE ThE hRER BEEz % 3HAE
Fepoll X HREAEA HLa AR S3ES] ATHo] X
Al THAA W Aok, B3RS B e Fiks =
PRER S W TR R sl ot
BT, HER BRI A 25 0%Re MR, BH#EF
Mol WAL =i Wil AZFEERS ERE 2E W%
w =] %gke}(Table 2-1, 2-2).
2. 5-FU 8
1) TR 5-FUS TR A= Hal
Il B ARG B R R TR TR RPT
HIql REEMHY Biffe] md  Mrelglew] 7HZR HIE
o> EEE A gk

2) FRNSREREE ML GRERT B A R TREE)

Table 1. Gross findings of soft tissue injuries by Adriamycin, 5-FU, and Cisplatin

at the injection site of drugs

Experimental groups

Subcutaneous group

Intradermal group

Cisplatin Adriamycin 5-FU Cisplatin

4137 441372137137

Anti-cancer agents Adrlam;cm? 5-FU
Experimental duration

Gross findings* (day) 137 A1 37
Hyperemia _— = =
Demarcation _ — - = = =
Discoloration —_—— — ¢ - — — -
Ulceration —

x Degree of changes: -, negatwe + mlld H- moderate;

e e - - —
e — — M — — — o —
e — = — — — — —

#, severe.
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Table 2-2. Soft tissue injuries induced by m;ectmn of Adrmmycm

Time

Subcutancou:. Group

I'mdmgs

Intradermal Group

Pre-necrotic phase
~Ghrs
neutrophilic infiltration

Neerotic phase

Edema of subeutis and focal perivascular

Same as subcutancous group

6~24hrs Focal coagulative nccrosis of epidermis Patchy coagulative nccrosis of epidermis
with marginal neutrophilic collection and muscle

1~3ds Moderate to marked inflammatory cell Extensive coagulative nccrcsis in  epider-
infiltration in subcutis and dermis mis through muscle layer

3~T7ds Irregular coagulative necrosis of cpider- Persistent necrotic lesion, but no fibro-

mis, dermis and muscle

blastic proliferation and granulation tissue

formation

&M Kb o] T P Rel vt
T BB Hp EIET g g,

2ARERT 2 3B S
ool & HEVER: 7

W 7He| o] 2] BF s 2l ch(Table 3.
3. CiaplatinigBigs
1D B ReHLEE © Adriamyein PEBUfET u]-5dh BEM
o] MM E el GNP T T EA  pTkel

fREEe] PREEST Aen P Hubol aelvh {E4HE 24NF(lel
olitn] Adriamycin #E81gF et 5ol A g 4

S s SHelE AT PN, BIAJEOl ol i
hpREsl SRR el A THe o] 27174

Yrifsl = BrHLS 2ddh.

23 HMEESLTE D Adriamycin JER PRSI oA 3,6
KRB o] u] 2 )koll FAELIME-S [{H8A] G+ Kk
#t (hydropic degenerationyo] 45y 9 o] it
2ARRTel 1= A)e) HIES) SHeliw Eikol M kel
o] Bz M{FEr MM A o] vtelbt THAEA fE
BMAal HOEH HGS 29t (Table 4-1, 4-2).

4. MM MMITHE IAT0NAT Ml SEMIC] MEH ¥
s B 4w

B R gk SFeldlsl L, 3, THeIAS A
SRR SHARIBASS R e Adriamycin 9
Cisplatine] 5-FU 2o} &+ ek HMHE 295 Cis-
platin® )& FEERLEEG) A Adriamycin 2vb 5o gl
ol I W e BEE Xgleort THY & A
—gishis Fikol gl oo JRTFiMe KA v HHIA
o] M RS R OGRS molx fiokch RN
Brol A © Cisplatin FH B Al #)lel  FH2l Kb
e 2l u%oﬂt« B #E7 Adriamycin
ST Ak gzl ol of 8 ol (Table 53,

5. W MRIRE M2t Steroid AR Y
o MmEHN HHEMEE BES LK
b BAED RELEGREN 8LE 29d 3, THY
S BRI et steroid FEIRFFEERR S{TRIS] Ak
A L Mher#ids] 2= Adriamycin, Cisplatin
HE Y MRk HLEEe) steroid [FIRg#EL Fifzel M 2 48
i "I'UE%'ZE“ el vhAVIA R K, EiE, DR
A BE e A MBSl o] Bz JEM Y M
Sl Ee) MBS Q2 g & 4 ey ZEivh B
o ol FIEMIE  SeE RMES  steroid [A]fGFEHL
el A B L Shrach 20 fiY = MiE
& % et (Table 6.

i R BR

FRAREE A BURele] s S iR AR IRl B
AR T5EE st BEFE B M M
Hhgel glel Mo B M R steroid £
Bl {8 MR EBIRBEE MEdd izl Sprague-
Dawleyfe Hit: A5 ¥&H o2 JCARERENY BR
2 dRshel 1 & SRS MEREel o) Roh

AR AR PA5E KM Bl Tolde Bk
Adriamycin=} Cisplatino 524 &8 24MeRdel Al
o, 38 ZWE A ERe @R Wi
Hol THel & o5 BEFIE ok HUEMS MmN il
Hoel BEE A BBKR e 2 BB oE F Ud# A
gle @Mz = Adriamycine] & +=dl (Rudolph4®, 1976;
Wang’, 1971; Rudolph, 1978; Tan’¥, 1973; Reilly
%, 19775 Rudolph’, 1979; Henry, 1976; Gabbay
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Table 4-2. Soft tissue injuries induced by injection of Cisplatin

Findings

Subcutancous Group

Intradermal Group

Pre-necrotic phase
~ghrs
cell collection

Necrotic phase

Edema of subceutis and focal inflammatory

Focal degenerative change in epidermis
without inflammation

6~24hrs Focal coagulative mnecrosis of cpidermis Patchy coagulative necrosis in epidermis,
and muscle fiber dermis and muscle fiber
1~3ds Patchy necrotic lesion in epidermis, der- Extensive coagulative necrosis in epider-
mis and muscle mis through muscle
J~7ds Extensive necrotic lesion Persistent necrotic lesion, but no fibrobla-
stic proliferation or granulation tissue
formation
Table 5. Comparison of histopathologic findings of soft tissue injuries by Adriamycin,
5-FU and Cisplatin at the injection site of drugs
Experimental groups Subcutaneous group Intradermal g—;uz_)— i
Anti-cancer agents et
Experimentalddur)ation Adriamycin 5-FU Cisplatin Adriamycin 5-FU Cisplatin
ay - - -
Histopathologic findings* 1 3 7 1 3 7 1 3 7 1 3 7 1 3 7 1 3 7
Epidermis
Coagulation necrosis + — —_ - - + 4k R 3 + — — Ho# M
Dermis
Collagen necrosis — — it — - - — 4 it — H# - - — - #
Subcutis
Inflammation + H H e oAl Al + A b + = - b 4R 4R
Muscle & fascia
Necrosis -— b i - + 4 + i H# - = - + it
* Degree of changes: —, negative; +, mild: 4}, moderate; H, sevcre.
Table 6. Comparison of histopatholegic findings of soft tissue injuries by Adriamycin, 5-FU
and Cisplatin at the injection site of drugs with and without Dexamethasone
Experimental groups - Subeutancous group _ _ Intradermal group
ég;g:iﬁgiiailg(i?rtastion Adriamycin 5-FU Cisplatin Adriamycin 5-FU Cisplatin
(day) — ] I
Injection site* St s s 3 s 87
Histopathologic findings 5 ¢ B¢ B ¢cBC BCBC BCBC BCBC BCB G
Epidermis
Coagulation necrosis - #HH#H - —— — 4 — # i H#oAF H M — - — W
Dermis
Collagen necrosis — =+ = = == 4 — oA A = = i
Subeutis
Inflammation #H - — 4+ H + H+HH - 4+ H A
Muscle & fascia
Necrosis HH#HH - H 4+ H # H# # o - — — — 4

* Injection site: B, Anti-cancer agents; C, Anti-cancer agents+Dexamethasone.

** Deagree of changes: —, negative; +, mild;

1+, moderate; H#, sevcre.
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& 1976), L MIEFTRS K4t Batk B%E 4
e WS ol Y #adkod EE BB 2
Qlvhar dolizdl HAEHl A= HEM BEFARS T
22 okgkuh. Reilly’#(1977)o]  4¢&be] Adriamycinel
Hegt BEIAAM RIBS WBECT o] ER HEelY
BR MIEE BT 5 9o d4Eel ¥ o
o EERY Trey EEET Heoz shdvh. =Y MK
g %3 B e WpiEm e R sl v
MmAFe] Wi, HiEo £He wold g HEE A
b 3hg o} (Teloh%s, 1930; Rudolph?:, 1976).

Rudolph®%(1979) & fB EWE FAMsel Adria-
mycinel %8 ML FbH GRIEES BRNoz
By v EFHRRR A FHNG A RN
S Byl EAER A T L —EYS B
It #LE dolckm dtgicl. el =2 BAE

wHsg e, HREES FBAL £ e RO H
22 0.0lmg/misles] HHE 3EEHS] RME KEE
st @ BEFEH: m#eldctz @k Barr®
(1981)% 7|Vt & ERAs Higkel mEsMt dib
o ] 2 &% Rudolph#a} v dhA
S Bl RTHAMS S o HRMelY B @
BiFe 2otz vt HERGHE oo HRYE H
BIRES B Ho): A AREEY A/ &
Mo 2 mTFHE(panniculus carnosus)o] eb& & £
Gigel glolAl AR FAZE ol 2l 5ok HANE
fire] W% 4 7] AEeE gAse] A wekA
WM M R 9 o BEEES T B 2
2y hRGE BB Bl ol FR Aq
(Barr’, 1981).

& Bl A REERBE R EREHRBE LR
frik s A st 5-FU FT PR PRl A = e
ThE pEEe] TEHEY e RIERMge] RS
o}, 5-FU xiEigst  Adriamycin 2 Cisplatin
BT, RREmItl A & Bk K fHile] ME gl
ot A HEMS A S Adriamycin®) Cisplating ]
g fRAAR) R M FETEHAME B9 o, 5-FU
£ T Ag REA s =3 gEAEd =
A ETHEPES 30 MEita T2 B ETHES
A el MIRE = EaEES] BEE Xos R
EAETE S W R Hiko BRGH B
o A BB BEFd o EXA o HERFET R#EE
Boch MFEME pide] SFaldldnl Adriamycin @
Clsplﬂlm geEpgel A ARy FEERSN MES

o], S8R FERE 2Rkl B B ETEEA
"E‘ AR AN o] Be] 3, 24R§RIel 42

Homme Drkel HE #ik W MBS e BlES
o 3Hol& FHAlA vl Sl o B HE B
st Fitseo] rrlral THAMA RSl 2E v &
WER POl A 3l gr mabe] JetiihT Rl b MRHEZE A )
MR Y ORY AR ERS ER HB <27
A7 Zmel BEHA gghch

Hiremlel MMEe) b8 sakRme BiHe] = vy
i e 2 BAEES 48 e & B B
AN FeMe] MR ol o FRARS o A v (Ignoffo
% Friedman, 1980). Adriamycin& vesicant®] —#i
o 24 %7 DNA9 SENILAtelol A ¥ v DNA
2 Wﬁr} #po] glyconedt Abololl Hikt: Hify B2
& sl DNA e #MbA 7 #iie] HhsE
3= Aoz oz gvHHenry, 1976; Creaseyf,
1976; Wilson’s, 1976). o] =23 DNAo] %3 (i
# 4ol = mitochondria EE{k} microtubule #HE&
pESe 24 EHMES MHss BEs MK
mEyg FHY etz A= 3+ (Dano, 1972
BachurZ, 1978; Dormandy, 1978; McCord%, 1978).
Cisplating Ze}el%s F%HE & (platinum coordina-
tion complexes) &4 galfb ®Fle} v] ol #E (£
s DNA2} #:#E  fHacsle]l Mk Gebie 2
o 7 ot} 4] 9o} (Drewinko®, 1975; Munchausen’®,
1975; Rosenberg, 1975; Rozencweig?®, 1977). 5-FU
= 3k vesicant®] WM ot x] ¢l pyrimidine
o] SRS HEde s HEE OHcl B RGE
ol o 7lo] ¢tid x| 9l T} (Hrushesky, 1976; MacMillan
A5, 1978). Adriamycin % Cisplatino] 5-FUR}F #]
il H,ﬂ SR RS vl Zle RORTHE MR A O
Hel F #Mlel 9le] G-FUx} J@etsl w Fe zloi
i S

Barr# (19810 & HUMSAIZ) 08851 i lidk dhdgel B
Mckk JEREC] KE Aol mel AN PirEMel M
Midike] HETS BHRMo=z FHPY oW owt L-
asparaginase?t2 FAayen o STl AAM B
B BHEel KE EERREE AN & ddm o
o AR AR MM A A= TR
MWHFe] HHEe A BWEs = & MR Barrd] A
el —EE e ez HEdch  dUEA Ml mR
o REEHAER FTRe #8 Barr e 24 37hA M
Mew SEstgled KERE Y AR Kl ¢l
Gl BIEA, S RES ot ATEES B
dv BMRESE EEH 3 AFAR BHRE 2o
Wbk HEMe 7 1} o] Actinomycin D, Cyto-

xan, Mechlorethamine® & =1 4| &,

rig o e j#

Adriamycin 2!
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ERREEe] BTMmE el o WiEFsslch
ol ghatvhkz dolcl. ot ol HIAHIEL
Fridg v Wigtifestalan = femiiyel kel EHst
B2 258 & mol olA ok FEMke] A
o] 717 HATe] MARE-S KARHIMM e 2 e
ol gl ar oFo i WTHAMIEICl Y RAMERN Jiikel
el vl Bkulelx) ek & etz 4 4sel e
PUOEMel 8 st A AR 0 Jkit WRIR
Hah WEA < mA HIE BEE o W
Wol Ao ofZvi(Gaze, 1978; Mukherjec'®,
1977; Prystowsky®, 1976; Yosowitzl, 1975) o]
A PiFEml LA AT S QT Ry L
% 5-FUv} Mechlorethaminee] #cal 45 £E 51 (Pariscr
%, 1976), Methotrexatert Hydroxyureas] 401y
W vhebd o= gle Ehbsi(k (Kennedy s, 1975) o
Actinomycin D} Adriamycin #8 A7 4 9=
Wb 1048 Ko jE (radiation recall phenomenon)(Cohen
4, 1975; Donaldson, 1974; Etcubanas®, 1074;
Haskell®, 1974), %)% EHE ook dhub, v $-7]
yUEmmlel FIREGIF A wliglel Ve 4 9l
FAEME LE RO RPTE BOMEBIES e g
e dedA dx AdE Wiksle pige Al Wik

W opsal e BlAdager ubE Eie . Tifps] i gl
v}(Etcubanas’¥, 1974; Lippman?%, 1972).
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—ABSTRACT—

Pathologic Study on Experimentally
Induced Soft Tissue Injuries by
Extravasated Anticancer Agents

Ja June Jang and Eui Keun Ham

Department of Pathology, College of Medicine,
Seoul National University

Necrosis of skin and subcutaneous tissue following
inadvertent extravasation of cytotoxic drugs has
been a serious complication of cancer chemotherapy.
Since the pathogenesis of this lesion has not been
explored in depth, the above disorder has proved
to be notoriously difficult to treat.

The main objective of this study was to investi-
gate basic histopathologic changes of tissue damage
and to allow thereby the development of rational
approaches to prevention and management.

A total of 90 male Sprague-Dawley rats weighing
around 150 gms were divided into three groups for
experiment. Each groups was used of 30 animals,
which were injected respectively 2mg/kg of Adria-
mycin, 33.3mg/kg of 5-FU and 3.5mg/kg of Cis-
platin through intradermal and subcutaneous routes.
Challenging injections of mnormal saline, anti-cancer
agent with and without Dexamethasone were set

consistently at three sites of the shaved dorsum of

trunk. Observations of skin and soft tissue injuries
in the injection site wcre carried out by gross exa-
mination and light microscopy at 2, 6, 24 hours and
3,7 days following the injection. The specimen from
each injection site were taken and prepared for
histopathologic investigation and then hematoxylin-
ecsin, acid orcein-Giemsa, Masson's trichrome and
van Gieson stainings were applied.

The results and summary of the experiment were
as follows:

1. The gross findings at the injection sites of
normal saline and 5-FU were unrcmarkable changes,
otherwise that of Adriamycin and Cisplatin were
remarkable and developed distinct hyperemia at 24
hours, with good demarcation and central discolo-
ration at 3 days through 7 days. In the injection
site of anti-cancer agents, the morphologic difference
between combining use with and without dexame-
thasone was not conspicuous.

2. In the microscopic findings, the injection sites
of normal saline and 5-FU showed edema and mild
inflammatory reaction of subcutis, otherwise that of
Adriamycin and Cisplatin revealed extensive coagu-
lative necrosis. In the soft tissuc injuries, the in-
tradermal injection group was more severe than the
subcutaneous injection group.

3. The chronological histopathologic findings in
the group of Adriamycin and Cisplatin injection
exhibited mild edema and focal inflammatory reaction
in the dermis and subcutis at 2~6 hours, focal
necrosis in the cpidermis and the muscle coat at 24
hours, extensive wide coagulative necrosis in the
cpidermis through the muscle coat at 3~7 days.
But neither vasculities, fibroblastic proliferation nor
granulation formation were observed until 7 days.

4. The injection of Dexamthasone could not pre-
vent the progression of the necrotic inflammatory
lesion, but only lessened the degree of necrosis and
inflammatory response.

In summary, the main pathologic findings of soft
tissue injuries induced by extravasation of anticancer
agents were extensive coagulation necrosis and
associated inflammatory response. The mechanism of
necrosis was considered that of direct cytotoxicity,

The main difference with general traumatic injury
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rested on lacking of fibroblastic proliferation and
granulation formation until 7 days, which was com-
patible findings to prolonged healing. The effect of
steroid was only approved reduction of the degree

of necrosis and inflammatory reaction.
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LEGENDS FOR FIGURES

Gross manifestation in the group of 5-FU injection (the 7th experimental day), showing
no apparent findings,

Injection site: S, normal saline; F, 5-FU; FD, 5-FU4-Dexamethasone.

Gross manifestation in the group of Cisplatin injection (the 7th experimental day), showing
distinct demarcation with discoloration around the injection site (C & CD).

Injection site: S, normal saline; C, Cisplatin; CD, Cisplatin + Dexamethasone.

Gross manifestation in the group of Adriamycin injection (the 7th experimental day),
showing good demarcation with central discoloration around the injection site (A & AD).
Injection site: S. normal saline; A, Adriamycin; AD, Adriamycin+ Dexamethasone.

Skin and subcutis in control group (injection of normal saline) H & E, »25.

Skin and subcutis showing no remarkable changes (injection of 5-FU in the 4rd experi-
mental day) H & E, »25.

Edema of subcutis (injection of Adriamycin in the Gth experimental hour) H & E, x25.
Diffuse inflammatory cell infiltration in subcutis through muscle and fascia (injection of
Adriamycin in the 3rd experimental day) H & E, X3,

Early degenerative change of epidermis (injection of Cisplatin in the 6th experimental
hour) H & E, x63.

Focal coagulative necrosis and marginal neutrophilic collection in epidermis (injection of
Adriamycin combined with Dexamethasone in the 24th experimental hour) H & E, x25.
Patchy necrotic lesion in epidermis, dermis and muscle layer (injection of Adriamycin
the 24th expermental hour) H&E, x25.

n

Extensive necrotic lesion in epidermis through muscle and fascia (injection of Cisplatin in
the 3rd experimental day) H & E, x25,

Epithelial hyperplasia in epidermis adjacent to the necrotic lesion (injection of Cisplatin

e

n
the 7th experimental day) H & E, x5,
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