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ABSTRACT

Expevimemal stt/diu veellD1ling IJitamin A acid (all tmns retinoie acid 0.1 %) with the amioxida1lt action
of IJitamin E (tocophe1'01 acetate 0.2%) and pitamin C (coated ascorbic acid 0.2%) diluted 1:4 to pitmnin
A 0.02%, vitamin E 0.05% and pitamin C 0.05%, with efficacy in the IJascular neofOrmation induction
and in the cellnlm' membmne stabilization, has been clinically used by us fOr the improlJeI'nent ofthe silin
aud the slliu uec1'Osis "'eg"CSSiD11 after routine plastic swgenes.

Patients aftev ,hytidectomy, bveast "eductiou and abdominoplasty with localized sllin flap necrosis wel'e sub
mitted to daily intraden-nic injections fOr a peviod of 15 days, had their sllin healed by these I!itamin effects.

INTRODUCTION

Very often skin necrosis by traumatism and after rou
tine plastic surgeries are reponed in the literanlre and
in scientific meetings. In the same patient, the skin re
act diversely even after safe surgical manipulation, from
region to region, in different or the same decade of
their lives by unknown biochemical behavior and stimu
lation.

Several examples iLlustrate tI,esc occurrences. In the
same scar line tI,ere are keloids segments alternated Witll
unconspicuos scars. In the rhytidectomy tI,erc arc scars

with aesthetic variations i.n dlC sanlC patient, in which
hypertrophic reactions, keloids, scar broadness, skin flap
necrosis, etc. are present.

The skin texture, uJldernlined extension} local suture
tension} smokers, age and even the surgeons qualifica
tion are some of the countless factors, used to explain
tI,ese secondary unpleasant problems, where some are
predictable and others unexpected. Isolated or in com
bined sinlations, not extended to extensive, deep or
superficial skin necrosis are always a problem for the
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thin [Kia! \\'riIlkle~ .. Crl:.lses, ,1~ well J~ the improve
ment of the skin rexWre .1Ild the skin e1asricir\'. No
side effects were observed, contlrmed bv
KLIGMAN·I2" LASNITZKI,13 and WILSON"'.
According to JADILLI ER'"', rhe rerinoic acid is more
efficient than retinol because it doesn't need
g!ycoljzatioll in order to gl:nlT.ltl' glycos'Ullinoglicans
which arc responsible for the presence oftibronectines.
The tibroneerinc' arc rcduccd in rhe photo aged skin
and with an uncontrolled growth in the malignant
transformations. Based on these effects, viramin A may
possibll' inhibir rhe skin carcinogenesis.

ImJllune Regulator Effect of the Vitamin A Acid.

According to PENN er col. ,- supplementar" vita
mins A, C and E, increase rhe ti.mcrions of the im-
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Fig. I b - 1..l.lblT-\ \'ci ..... n....u.:rion.

J-~". Jb - /{tnfljfl dt' Hnbtr-IIi'i.'S.

Fig. 1 - bdllollli.l by n.:-pt'lfu,iol1.

Fi..rr. In - ISIJIIt:lIIin pOl' n:pflfitSl1o.
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It was alreadv described thar vit.1Illin A (retinoic .Kid)
has the abilitv of intra-nucleous acti"ation in the
rerinoic cycle, resulring in a berter cellular function
with rhe incre.1se of collagen and elastic tibers pro
duction. Irs anti-oxidant acrion and immune regula
tion dlccts, m:l~' be used in difterent pathologies '2.6.

11.12. 15. 1-0 IX.:W.l11

docrors and for the patients, based on the emotional
involvements and unaesthetic effeers.

Vitamin A relationship ro the Iwperkerarotic syndromc
was tirst c1inic.1Uv diagnosed bv STTUTGEN'2'" in
1962. RW Johnson I'Il.lrnl.lceutic.ll Research Insri
tute, supporrl'd Srtutgl'n's experiments with retin A
for arrha diagnosis". KLlG,vIA;-":<I'" in 1969, W.1S
the first ro c1inic.,lIv .l,sociare vitamin A with the prob
lem of acne. Hl: began vitamin A trcatml'nr tor skin
alterations, mainlv in rhe phoro aged ,kin.

Recently ELLIS 5" in 1990, demonstr;Hed rhe posi
tive efleer ofTretinoin based cream (all trans rerinoic
acid 0.1 % = 1000 mm/ml) in rhe rre.ltnlent of thc
phOto aged skin. He observed the reduction of rhe
epidermic corneal byer and the increasl' of granular
layer, 3n advanced number of mitosis in the
keratocyres, the presence of glicosaminoglicans, a
growth of the anchoring fibers in the intl:rsecrion of
the dermal lal'ers aald a higher thickness of the epi
dermis. This tirst evaluation was done 4 months .1frer
the trearment and repeated 22 months later.

The tinal resulr showed a significant decreasc of the

VITAMIN A

Based on preliminarv studies with ACE pool, we have
been u.')ing this product fiJI' incn.:asing ofrhl: l:olbgen
and the c1.1sric tiber, of the skin tace tor aesthetic pur
poses especi.1l1v 24 hours .1frcr r1l1'tidectonll', and ill
eXTension in CISlOS of .1bdominoplasty 3nd breast n:
ducrion, up to 15 d.l'·S posr-operarive pcriod, with
rhe scope ro obt.lin bettcr surs aspects and the reduc
rion of e"ennul mild 'ikin nccrosio;;.

Laboratory researches proved the capacit\' of v",cular
nco-formation induced bv "itamin A (.111 trans rctinoic
acid 0.1 %), with thc anti-oxidant action of the vita
min E (tocopherol .1cetate 0.2%) .1I1d vitamin C (
coated .Lscorbic .Kid 0.2%) "ACE pool" diluted 1:4
to vitamin A 0.02%, vitamin E 0.05%, vitamin C
0.05%, .1I1d their abilirY of st.lbilizing rhe skin necro
sis when inrradermicaUy injected.
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Immune Regulator Effect of the Vitamin A Acid
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munologic cellular mediatOr, with significant abso
lute number increase of Ivmphocvte T, followed bv
an increase of Ivmphocyte T4 (Helper), and the
stabilization of Ivmphocvte T8 in replv to the
phytOhemaglutinine, which is a chemical mediatOr
increased with the presence of vitamins A, C and
E.

Many articles reports that vitamin A maintain the
intra-cellular communication with each other. They
also described that the prostaglandines E2 synthe
sized by the epidermis in the presence of all trans
retinoic acid induces blood stimulation increasing
the leukocyte response. These reactions improve the
skin defensive I11cchanisI11 against virus, bacteri3,
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parasites and non malignant or malignant nlllloral
processes. CON OR'O').

Retinoic acid also stimulates the production of
interleucin. lts presence in the integument actives
the network of the Merckel cells and the free ex
tremities neurons placed in the dermic-epidermic
junction. These reactions are recognized a.s impor
tant elements in the release of prostaglandines D2,
serotonin, leukotriens ( chemical mediatOrs) which
stimulate vasodilatation with the subsequent in
erease ofvascular permeability. Based on these, some
possible chemical reactions can be described:

a) The platelets whcn adhered to the
sub-endothelium become activated by their
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Fig. 2a . Three of the skin
flaps arc mobilized in rhe
dorsal aspects of the nus.
Each flap presents 5 el11

length and 1 em in d\c base.
The flaps \'crrex arc placed
craniall)l.

Fig. 2n - Desenbo e COllftcfiio

dosretnllJos renlizndos em ratas.
Os retnllJos possuem 5 em de
Indo e 1 em de basc, com apice
cefiilico e base cnunal.

Fig. 2b - 111c skin flaps after
undermined arc placed in
their normal position. At the
vertex "3" GiJlis isolated type
of stitch with 5-0 mono fila
ment nylon is placed and an
isolated stitch in each flap
side complete the sumrc.

Fig. 2b - Nora-sc 0

fcchamcnto dclicado dos
reralhos, COI11 prcocupasao
em utilizar ponros de GuiLics
nos apices, menos rrauma·
ricos, c com 2 ponros simples
em cada lateral Usou-se fios
monofilamcn-tarcs de nylon
5-0.

Fig. 2c - All the triangular
flaps present 16% of necro
sis of their distal portion, 24
hours after their mobiliza
tion.

Fig. 2c - Todos os rct:llhos
rriangubrcs aprcscl1taram
necrose de aproxill1:1d:ll11Cnte
16% (13 area, apOs 24 horas.

Fig. 2d - At cl,C 8'" postop
erative day, the flap c.'A"
treated with ACE Pool shows
signifiC:1I1t necrosis regres
sion, while tile flap "B" pre
sents a necroric scar.

Fig. 2d ·Rcra,lhos 7 dias :tp6s
sua conf<"C\30. ObsC-f\la-se
que 0 reralha "A" (trat:tdo)
aprcsenra lima rcgrcssao
significaciva da necrose, sem
scgiiclas cicarriciais. 0
rcralho U.B" ai.nda aprcscnra
crosta em fase de desraca
mento.

conract with trombine and the collagen tis
sue. New platelets when connected with
these activated platelets also become active,
releasing platelet activating filCtor .

b) The trombine and the collagen have differ
ent receptors regarding the platelets. Bio
chemical rC~Ktions among them, determine
the appearance of platelets granules secre
tion.

One of these reactions release prostaglandine
11'3 which is the second most important
platelet activator. 11'3 prostaglandine pial'S
the role of CalCillill ionophore increasing its
concentration, and subsequently activates A2
like phospholipases enzymes, which bv re
actions release arachidonic acid.

c) Tromboxane A2, a potent vasoconstrictor
and platelet aggregator is a subproduct of
the arachidonic acid. Therefore it is ncces
sarI' its in.hibition, and stimulation of thc
cyelo-oxigenase enzyme in order to obtain a

small quantitv of tromboxanc A3; which is
physiologically inactivated and reduces plate
lets aggregation while maintaining vasodi
latation.

d) The production of prostaglandin 12 ( a po
tent vasodilatOr and anti-platelet aggregatOr)
in the endothelium is not significant inhib
ited and ti,e physiologic activity of a new
prostaglandin J3 is added to prostaglandin
12. The resulting dkct is a homeostatic equi
I.ibrium tending to an increased vasodilata
tion condition, with lower platelet aggrega
tion. ABB"'.

e) Leukotriens are also sub products of arachi
donic acid. Leukotriens B4 (L T B4) arc
present in diseases like rheumatoid arthritis
and psoriasis. [n the presence oflipoxigcnase
enzyme, the Arachidonic acid generates
leukotricns B5 (L T B 5 ) witll reduccd ct:
lCet over infl'Ullmatory and chemiostatie pro
cesses, improving the skin local conditions.
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The prolongcd usc of rctinoic acid
. .

even JI1 nOIl-tQXJC concentration
will inhibit the T-killer lympho
cyte.

VITAMIN C

Vitamin C (ascorbic acid) IS es
sential for the colbgen synthesis,
OLZEWER"" . It is required in
the hydroxvbtion ofproline in the
collagcn, STRYERil9 1. Thc
ascorbJt removes the ferric ion
from the enzyme which was in
active during thl' proline hydroxy
lation, becoming a spcciflc
anti-oxidaJlt. Thc synthesis ofcol
lagcn without thc ascorbat will
produce abnormal fibers and will
contribute to thc appearencc of
skin lesions and vascubr fi-agility.

CLINICAL
APPROACHES

Patients

Based on thc experimcntal stud
ies in rats and on the Iiteraulre,
2] pJrients were treJred with
ACE pool injections in specific
necrotic areas after routine plas-
tic surgeries; 4 underwent
rhytidectomy, 10 breast reduction
(3 bilateral and 7 unihteral skin
localized necrosis) and 7
abdominoplasties. Figs. 3,4 & 5. The pJrient's ages
avcraged from 17 to 65 years old. Each necrotic
area received daily 1 to 3 cc of ACE pool intrader
mically (diluted), injcctcd daily for 15 days. The
injections were performed with insulin type of
needles adapted to I to 3 cc disposable syringe. The
piJcc of the injections were 5 mm behind the ne
crotic area Jr intradcrmic superficial level and to
wards the necrotic zone. The amount of infikra
tion reached the local epidermic sJruration and the
necrotic extension. Thc infiltrations were puncti
form and 5 mm distant from each other.

DISCUSSION AND CONCLUSIONS

Fig. 2c - Microscopic aspeCt of the flap C (control) 24 hours
after its mobilization, showing dermo epidermic necrosis
with acute inflammatory reaction) with dlC presence ofcap
illary nerwork dilation, high neurrophil concentration around
the vessels, necrotic phancrous and nClitrophils surround
ing the hair axis.

Fig. 2c - Avaliasao microsc6pica do exame al1uromo
p:nol6gico do rcwho do gmpo C (grulXJ controle - bi6psia
24 horas ap6s a confcc~ao dos reralhos) mosrrando necrose
dcrmo-cpidcrmica c rcac;ao inflam3t6ria. Nora-sc a rede
capilar dilarada, grande quantidadc de neutr6filos ao redor
dos vasos, anc..xos necroticos.

Fig. 2f - Microscopic :lspects of the non treated flap (B)
afrer 7 posroperatory days, showing dle dissociation of the
corneal stranls done by ncutrophils and red ceUs, epidermic
necrotic focus, neutrophils exudatc below the dermal level
dcnno cpidennic necrosis focus of tissue regeneration a.nd
inflammatory reactions.

Fig. 2f- Aspectos microgr:ificos do rcralho un"~ (nao rrarado),
bi6psia rcalizada ap6s 7 dias da confcc\"ao dos retalhos.
Observa-sc a dissocia,"ao da c:llll:lda c6mc:l por neurr6fiJos
c hClllacias, focos de nccrose na epidcrlllc e a denne
subjaccnre mostra prescm;a de cxsuda\":lo de ncutr6filos, pele
com necrose demlO-cpidcmlica, rcac;ao inflamat6ria aguda
e focos de regenerac;ao.

Fig. 2g - Microscopic aspects of the treated flap (A) after 7
days postoperarive, showing a thick corneal str.trum with
regenerate epidennis, dle dermis with presence of cmane
ous annex, ect3sia of capillary network widl few surround·
ing neutrophils, fibroblaSt proliferarjon and histioid cells
inside the fibrin network.

Fig. 2g . AvaJia\3.o microsc6pio do rcralho "A" (tr.ttado),
bi6psia rcalizada 7 dias apOs a confec~3o dos rcralhos.
Observa·sc epiderme regcncrada com camada c6rnea
cspessada, derme comendo varios ancxos cucincos, rcdc
capilar eccisica, observa-sc a prolifcrac;ao de fibroblastos e
cclulas histi6idcs em mcio a malhas de fibrina.

The cunic evidences of the healing processes and the
necrotic remissions high level in rats and in thc clinic
patients allow the following conclusions:

1. The vitamin E in the ACE pool intradermic
skin injection seems to be responsible for the
cellular membrane stabilization based on the
reduction level of phospholipolizJrion in the
membrane strllcUlrcs.

2. In combined reactions vi"min A determines
the intranucleous activation and stimulates
the collagen fIbers formation

3. The vitamin C determines thc collagcn tis
sue s"bilization induced bv the

-
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Fig. 4b 
Same pa·
rirnr 14
days after
daily injec~

rion of ACE
pool. A
complete re~

generation
of the
3Il.'Ola·nipplc
complex is

observed, without SUnire dehiscence or scar deformity.

Fig. 4b - Meum padm!e, apos 14 difIJ de tratamellto com ACE pool.
Obsen'n-se a completa recuperllfiio do CAM, scm deLrcClldns de sutura
Ilem segiie/as cicatric£ais.

Fig. 3b 
Same pa
rienr 14
days afrer
daily IIlJcc·
tionof ACE
pool. A

L ~~~~I!::""~~~~ J co III pie tc
skin regeneration is observed wid10ut evidence of scarring.

Fig. 3b . A mesma paciell!e apds 14 dias de tTatame"to com ACE
pool illjetndo dimiammte. Obse",a-se a completa "cwp"'aflio do
reta/bo, sem a p"escllfa de seqiielas Ott cicatTi=es.

Fig. 3a - A
51 year-old
w h ire
woman af~

rer a routine
rhytidec~

tomy,shows
a retro~au

ricular skin
necrosis behind the ear 24, hours after thc surgery.

Fig. 3a - Pacie1lte com 51 aliOS, submetida n ritidoplas!ia) sem
inta"Con-clIcins. Obse"m-se 0 sofiimcnto do ,.etalbo retl"oamicula,. 24
brwns npds a cinulJia.

r"-------------,

Fig. 4a - A
33 year-old
woman, af·
rer breast fC

duction
through ver
tical incision
procedure,
shows vas
cular dcfi
ciency ar the
areola-nipple complex 24 hours after surgery.

Fig. 4a ~ Paciente de 33 auos, submetida Il mnstoplastia ,.edutompar
te",ica de illcislio "&I'timl. Obs&n,tJ,-se 0 sofiimento do CAM 24 brwfIJ
apOs a ci'1uyia. Virno da abertura tin pr;meiro cumtivo.

Revista da Socicdadc Brasileira de Cimrgia Plastica

ACE

Fig. 5c - 4
days after
daily injec
rion of ACE
pool.
Fig. 5c -4 dins
apas 0 tratrr
mentD com
ACE pool.

Figs. 5a & 5b . A 50 year-old man 24 hours after rhytidccromy, shows a hugt" hcmaroma with Skill vascular dcficicncy.

Figs. 5n e5b - l'acimte com 50 a"os~ sexo mareulino, submetido a "itidop/astirr. Obm1'fJ.-Se ogmllde bemrrtomn[ommdo 24IJoms
npds a C£1'lt1l!ia. com sofiimellto de pele.

22 Rcv. Soc. Bras. Cir. Plast. Sao Paulo v.13 n.1 p. 17-30 jan./apr. 1.998



Vitamin A Acid, Vitamin E ,md Vitamin C Injcetabk for rhl: Trc~1tml:nt ofTisslIc Necrosis

proli-hidroxibtion.

4. The association of these vitamins, also de
tcnnint..' the vitamin E potcnci:lliz..'ltion dut
inhibit the cellular lipidic pcroxidation.

5. The tissues treated with ACE pool presented
a time reduction in the healing processes
when compared to simibr healing involve
mcnts in a nOll trcated area. .

6. Localized necrosis rcmission were evident in
almost all treated cases. The tinal cicatriza
tion macroscopic aspect were of a high ac
ceptable aesthetic qualit\· compared to scars
after secondary intention healings.

7. In conclusion injectable ACE pool is a spe
cific method for limited necrotic areas that
determine :l high percentage of necrosis re
mission with a better acccptable scar in a
shorrer period of time, compared to tradi
tional methods.
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