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Modern nonsurgical therapentics revolves around
the administration of bivactive agents, commonly
wing the inteavenons vonte. Tt is not surprising then

thut extravasation, or leakage, of these agents out of

the vein into the adjucent tissnes is o fairly frequent
ovecurrence. The exact incidence of extravasation las
been varyingly reported in runges from 0.01 to 6 per
cent™ 5 in patients receiving chemotherapentic
agents, whercas 11 per cent of childven receiving
intfravenous infusions in a children's conter were
woled W suffer extravasations at some point in their
managemsent.t This wide range in incidence is -
doubtedly related to differences in patient popula-
tions: variations in technigues for placement, main-
tenanee, and monitoring of intravenous infusious:
and subjectivily in reporting of extvavasation occur-
venees. Sullice Lo suy that extravasations are quite
frequent althongh serious sequelae from such inei-
dents are nol. Nevertheless, skin and soft tissue
uleeration resulling from intravenous extravasation is
seen with inereasing fregqmency in plastic surgoery
referral practices.

Rudolph and Tarsen®™ have suggoested 2 usetul
general classification of types of extravasation imjury
hased on a division of the extravasated substunce inta
agends that hind o lssue nucleie acids and hose
that do not. The former fix Lo tissues uand tend o
have a prolonged novious effect, whereas the latter
generally huve 4 wore brief, although possibly pro-
fmd, effect and are then metabolized or remaoved
from the immediate arca and exereted, The term
vesicant is commuonly applied to- those agents that
bind w0 nucleic acids and resull in uleeration, but
vesicant in il strictest sense applies Lo uny agent
that can eause blistering and tharefore can be used
with both the aforementiond gunceral entegories.
The deoxyribaneucleic acid (DNA)Y hinding agents
are, as agroup, those with antincoplustic character-
isties and these will be diseussed separately.

vrederick R. Heckler, MD, FACS*

EXTRAVASATION OF NONANTINEOPLASTIC
AGENTS

Alinaost any 4*hzrlnnthm'upcuti(- agenl given inlra-
venonsly can, in susceptible paticnts or specific an-
atowice situations. canse Jocal vritation and even lead
to frank nleeration. The degree of injury is often
concentration dependent, and the fact that the over-
whelming majority of such extruvasations do not lead
Lo uleeration may he a elue to the facr that the active
agents given intvavenonsly are usually in quite dilute
form. The mechanism of cellular injury with extra-
vasation ol these substances is most likely related o
some of their physicochemical characteristios sueh as
osmolarity, pH, pKa, and molceular weight.

Hyperalimentation solutions, fal emulsions, and
10 per cent glucose have been seen to cause skin
necrosis when extravasated 1% ag Lave radiographic
conbrast materials,® urea, and sodinm bicarbonute. ™
Potassiom ehloride™ 2 and calcium \..ﬂh pavticularly
ealcinm chloride. have long been knnwu to be prone

to causing Wi extriavasale l}, Hd =l
ealed ohy ¥i }.uu‘.‘(‘i)i.uv: van also

caust: similar problems. particularly in infants, The
difference in skin and sofl tissue toxicity between the

avious calvium salts seems w paralle] their different
degrees of dissociability (pKa)" with the toxie offeet
divectly tied to the amount of free calcium ion
present.

Vasoactive drigs such as norepinephrivne Lave ulso
long heen recugnizaed as having potential tor causing
severe m|u|'\r when ealruvasaled into soll Lissues.
Plientolamine has been recommendued for Toeal elysis
to reverse the aente vasoconstrictive eflects of ox-
travasated  novepineplirine, ™ and las ulso secmed
ellective in local treatment of dopunine extravasa-
tions. Various antibioties including chloramphenicol.
cephalothin, gentamyein, oxacilling and nafeillin have
also heen implicated.

*Clineal Associate Professor of Surgery {Plastic)., University ol Pittsburgh Sclunl of Medicine, Head, Division of 1lastie
Surgerv, Alleghany General Hospital, Pitlshorgh, Pennsylvania
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Clinical Findings and Course

The clinieal presentations of almaost oll extravasa-
tions are quite similar: Patients complain of pain
the intravenons site, wsnally huming and stinging in
character. This pain may be modest but ofien is quite
severe, Examnination reveals localized swelling, red.
ness, and tenderness, Local indusation may or may
not be present, bul when induration persists for
niore than 24 howrs, it has beeuw, in my expericnes,
the most reliable sign of eventual ulecvation.

Ulceration, when it does occur, is usually nol
evident until 1 or 2 weeks after injury and presents
with a dry, black eschar initially. This, in due time,
sloughs to revenl the underlying nleer cavity,

Treatment

With the possible exception of local infiltration of
phentolamine as antidotal therapy for agents with
alpha vasuconstricting praperties, treatment of non-
neoplastic agent extravasations hus mostly heen non-
specific. The intravenous line should be immeaediately
discontinued, and the injured extremity should be
splinted and vlevated. Topieal thermal packs or cold
packs have not been shown W significuntly alter the
clinical course, although local warmth with subse-
quent loeal vasodilation may hasten the resolution of
the acute phase of swelling and puin, If local blister-
ing ocenrs, indicative of at least a purtial-thickness
skin injury, we reeommend application of silver
sulfadiuzine with gentle loeal cleansing to prevent
infeclious superimposition, Sinilar Lopical manage-
ment is-used lor (runk full-thickness necrosis with
eschar. Smaller losions will slough and heal sponta-
ncously through wound contraction and epitheliali-
zation. Largter uleers will require excision and graft-
g The wgestion that ulcers caused by

i tion do beiter if déhridement
is carricd out liest and wrafting accomplished as
delayed prinary type closure with u several-day-
inlerval in between. ™ '

EXTRAVASATION OF ANTINEOPLASTIC
ACENTS

Reeent excellenl reviews with extensive hibliog-
vaphies of this topic have been presented by several
authors.” %% Readers interested in pursuing the
subject and veleveuces jn depth will do well w direct
themselves to these works. T will try to present a
more briel and somewhatl personally biased view of
the subject.

A number of commonly nsed evioluxic sgents have
buen listed ay having poteutial for Tocal injury wilh
extravasation. but doxorubicin is the agent most
commouly reported o result in tissue necrosis.d '
Table 1 lists eonunon eytotoxic agenls uccording Lo
their anticipated offcets when extravasatid.© 1y fair
to say that some of the allegedly more beuign drugs

Heckler

Tuble 1. Cytotoxic Agents and Their
Extravasation Vffects*

[ Cylntaxie agents that Jo ot usually cause local prob-

‘f‘.l"h ;\n".f H!tﬂl\"‘lﬁutio"l
Aspuraginuse
Bleomyein salfale
Cytarablue
Etoposide
Metholrexale
Thioguanine

I, Cylotoxic agents that cause local irvitation aller ex-

travasation
Carmustine
Cyelnplnspliamide
Nangirhazine (DT1C)
Streplozocin
Teniposide
Thiatepa

. Cytotoxic drugs likely to cause nlearation aller ex-

Iravasilion
Actinomyein 1)
Cisplatin
Dannurubivin hydrochioride
Noxorubicin hydrochloride
Fluorourseil
Mithramyein
Mitamyein €
Mitazanirune hyerochloride
Mustine hydrochloride
Nitrogen mustard
Vinblastine sulfate
Vineristine sulfate
Vindesine sulfute

vAdapted from Cox K, Stuart Harris R, Abdini G, et al:
The management of toxic: drog extruvasation: Guidelines
drawn up for the Clinical Oncology Society af Australia.
Med | Aust 148:185, 1988; with peymission.

in the firsst two categories in Table 1 may have also
caused ulecration in isolated instunces, which have
not been reported, and even the maost locally active
drugs in group 11 do not shvavs cause irreversible
damage. The extent of damage seems related, as
would he expected, o total dose delivered, concen-
tration of drug per gram ol tissue exposed, and
resistunee of the particulur local tissues and host in
general,

Clinical Findings and Course

Symptoms and signs in the area of extravasation
usually occur immediately and most notably include
pain, swelling, and erythems. Confusion can occur
wilh the so-ealled flare phenomenon, which occurs
in abont 3 per cent of cases™ ™ and has been
documented in patients receiving infusions of doxo-
rubivin, daunorubicin, and mechlorethamine. ™ Flare
vonsists of an crythematous streak along the eonrse
of the peripheral vein recciving the infusion and does
ot imply extravasation or any of its dive sequelac.
It ean have associated local urticaria or pruritus and
is transient, usually disuppearing within 30 minutes.

Dcpc:nding upun the extent of extravasation tissne
dinnuge, the locul swelling and erythema may subsidi:
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within 24 howrs. The ouset of blistering, firm indn-
wtion, and persistent puin’ usually indicates a more
severe extravasation injury, Early, firm induration,
with or without tenderness, has, in my experience,
been the maost veliable paraimeter in predicting the
probability of eventual nleeration.

Uleeration, when it oceurs, is typificd by 4 ne-
crotic, vellowish, Abratic huse with a surrounding
rim of persistent erythema, There is a conspicuons
lack of granulition tissue formation and a paucily of
the peripheral epithelial ingrowth that charucterizes
nornmal wound healing.™ This particnlar pattern is
most clearly ontlined lor doxerubicin uleers but is
also seen, to varying degrees and with modest vari-
sitions, in wleers caused by the other vesicants.
Uleeration persists and may even be progressive for
many months. Over prolonged periads of time
smaller uleers may gradually heal, but larger uleers
inevitably require surgical inlervention to obtain a
closed wound.

Pathogenesis

The pathogenesis ol antineoplastic agent=indueed
extravasation uleers is best understood for doxoru-
bicin nlezrs and this, therefore, serves us a model
for our vurrent insights.

ITistologie studies of doxorubiciu-induced uleers in
rabbits* showed a neerotizing lesion with a lack of
inllammatory respense, and a primary vaseular or
vasospastic mechanisin was suggested. Studies of
similar experimental ‘skin lesions in a rat model
showed novmal myolibroblast ultrastructure, sug-
gesting that the observed lack of wound contraction
might he owing to eellular dysfunction from nnelear
function alterations related to DNA base binding.®
Prolunged tissue retention of doxorubicin ix also wall
known, with retention of drug within tissues dem-
oustrated  ai 5 months  postinjury.?  Silvestrini™
showed that doxorubicin complexes with intracellular
DNA, and it is postulated that a major reason for
chronicity in doxorubicin uleers is the liberation of
these dororubicin-DNA complexes [rom dead cells.
These complexes are then taken up by viable cells
(endocytosis), thereby recyeling the necrosing proc-
ess.™ This process may also expluin the frequent
observation of doxorubicin ulcers slowly, progres-
sively enlarging over long perivds of time.

Treatment

Managenent of extravasation injurics may be con-
veniently divided intw sublopics of treatment of seute
extravasations and accomplished  uleeration, with
subdivisions of the proposed medieal (pharmacologic)
and surgical approaches for cuch.

Acute Extruvasation Injuries

A wite variely of phacmacologie measures o alle-
viate acule symplamatology and prevent gventnal

nleeration have been proposed. These have heen
nicely reviewed by Montrose® and are summarized
in Table 2,

Suffiee it to say that with the possible exception of
the use of sodium thiosnlfate in nitrogen inustard
extravasutions, no convincing evidenee, expevimental
or clinical, bax been brought forth to allow one to
strongly advoeate the use of any of these ageuls.
Clinical reports have been aneedotal or have involved
small series at host, Animal experiments, pavticularly
those involving doxorubicin, have been plagued with
difficuliies in developing a truly representative ox-
perimental model. Subcutancons injections of duxo-
rubicin were found to vield wide variability in ve-
sulting uleers, so that the majority of worthwhile
experimental evidenee has been derived from the
Rudolph intradermal injection wmodel,”™ This model
produced a doxornbicin-induced uleer of reproduei-
ble size that was alvo dose-related, allowing aceurate
churacterization of nltrastructural and wound hesling
characteristics as well as cellular characterization.
Unfortunately, the extravasalion injury scen clinically
oceurs primarily in the subcutancons space with
secondary effects both on overlying structures (skin)
and decper structures  (fascia, tendons. nerves),
which has limited the clinical applicability of phas-
wacologic vr antidotal wmeasires studied in this par-
tHoeular madel. Tt would seem fair Lo stute that at this
time, despite valuable contributions by o large numm-
her of investigators, no scientifically vulid, truly
reproducible, clinically useful extravasation antidole
for vesicant extravasation injury has been fonnd.

Thermal wanipulution in the: form ol local covling
has been shown 1o reduce uleerution eaused by
intradermal doxorubicin in the mouse.” Larson' ap-
plicd locul conling in o large clinieal seres and
climed salutary resulis. Unfortunately, the lypo-
thermin applied was, in my opinion, poorly con-
trolled und standardized in terins of exact degrecs o
thernal eonling and the lack of any evaluali
subculancous temperatures achieved. This study,
like most others, thevefore remains somewhat anece-
dotal albuit slightly more convincing owing to the
large numbers of patients involved.

In actuality, any currently conceivable sindy of
exlravasution antidotes in hiaus will remain less
than scientifically ideal because of the impuossibility
ol estublishing adeguate controls. What is necded is
a large number of “volunteers” who would permit
areation ol control lesions by subeutancous mjection
of standardized duses of seleeted vesicanis. This s,
of course. impassible in wny humune socivly and we
are, thevefore, faced with studies Involving the use
ol pruposed antidotal or ameliorative measures with-
out prior kum\']udga ol exucl amounts of dl'll]_{ acci-
dentally extravasuted. Tn the overwhelming majority
of elinical situations, this ean at best be only roughly
estimated. Tris quite pussible, therclore, that many
purporeed “successtill” antidotal treatments may have
ocenrred in individuals who had received oo small
anextravasation dose  cause skin ulecration in the

Gipst plage,

l
{
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Table 2. Praposed Local Antidotes for Extracasation of Chemotherapeutic Agents

CHEMOTHERAIEUTIC

ANTIDOTEY PHOPOSED MECHAN]S\

ACENT COMMENTY

Cimetitline
Corlicesternid

H, antihistanine
Auti-inflammatory

Doxarubivin
Doxeienbivin und athers

Nepative result in imouse moded

No inflammatory activity histalogically
present in exdravasilion

Pasitive resull Tor doxorubin in low doses
only i momse model, Positive ancado-
tal reporis.

Tissne Loxic in large doses. Ulceration
inereased in Vinea extvavisation mouse
model

Diphenhydrumine 1. antihistamin Naxornhicin Negative resall in monse mndel

Dimetlivl sulfoxide Iree radical seaveuger Daoxoruhiein Positive aneadotul reports. Positive resule
in ral aud pig mudels, Negative vesolt
in monse model

Heparin Binding with doxorubi- Doxorubicin Negalive result in mouse modh]

cin
Promotion of dispersion

Hyaluronidime
and absormption

Vinea alkalnids

Positive result in mouse madel. Nunlis
06 toxic

Lidoeaine Cell snembirne stahi Daxorubicin Negative resull in mouse model

lizasr
Isoproterennl Rela adrencergic ngent Doxorubicin Farly results positive in mouse mole]
N-Acelylevsteine Free rudical seavenger Doxorubicin Inercased uleeration in muonse model
Propranolal Betu adrencrgie agent Doxorubicin Lurly results positives in mnuse mineled
Sodivn bivirhonate Chemical inactivation Donorubivin Inherently tissue toase. Poxilive result in

Sodinm thiosulfate Altornate sulistride

Nitrogen mustard

rat model.
Negative resull in mouse mocdel,
Incrensen] nlerration in mouse model.
Systemically ancedotal. Positive anecdo
tal report

*Extensive relerences (o cach proposed mtidote may be fouml in the original article.™
From Mantrose PA; Fxtravasution management. Semin Oneol Nurs 3:138, 1987; with pemission.

Larson'™ indicates that 11 per cent of 119 patients
in his_hospital with clinical signs and symptoms of
cextravasation progressed on to uleeration, whereus
89 per eent resolved (without uleeration) with con-
servative managemnent. T these ligures could be
taken do be a veasonably reliable ulceration incidence
fignre, then antidoial thevapy in a similarly farge
series might be reasonably evaluuted using this as an
exeernal, literature control.

Local Clysis with Saline/Hyaluronidase

In the carly 1970s, my colleagnes and I became
intevested in extravasation injuries caused by solu-
tions confaining colcium salts.™ This led to a series
of labovatory experimouts in which a standardized
control Jesion was developed, and the intevesting
observation was made that the occurrence or non-
ocenrrence of skin uleeration with extravasation was
dependent on the ennciutration of free ealeinn jon
(Ca'') in the extravasate rather than on total Ca'!
delivered. Simply put, inore dilnte solutions did less
d"l"l:l_l\'(f.

Since pre extravasation dilution was henelicial, we
then wondered if dilutiou of the injurions agent after
exbravagation wight alse be benelicial, A swanher of
agents were tried, using subentaneous elysis of each.
Included among these was a mixture of normal suline
and hyalwonidase. This mixture was selected as one
of the rial thevapeutic agents based npon a Russian

kimguage report indicating its efficiency in a single:
clinical euse.™ This particular ageot tumed out w be
the most successful one in preveuting skin necerosis
[rom CaCl, extravasation experimentally,

Soon alterward, we were asked to see a patient
whio had suffered an acute doxorubicin extravasation.
Far fack of availability of any clearly defined cffective
antidote, we empivically clysed the area of extrava-
sation with a saline/hyahwonidase solution and were
gratified to ohserve that no skin neerosis occurred.
Fncouraged by this fivst case, wo began euconraging
our oncologie colleagues Lo notify me immediately
regavding any patient with clinical symptows and
signs of extravasation of any wgent known Lo have the
potential for causing skin nlceration. *

Al the sume time, my colleagnes aud 1 began o
series of experiments with vesicants 1o try and du-
plicate our previons suceessful luhovatory demonstra-
lion of the ellicacy of this trcatment, using an exper-
imental model and routine similur to the one that we
had used in caleinm njuries.

As a wimber of investigators lunve noted sinee,
this was nol « simple task, Doxovubicin, when in-
jeeted subculunconsly in rats, produced skin uleera-

“The nuthor is grateful to his oneologic colleagnes at
Kessler USAE Hospital, University ol Mississipp Medical
Center, and Allegheny Ceneral Hospital for generously
allowing him to panticipate in the care of their palients with
extravasation injuriey.
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tions ol widely varying sizes und severity, such that
no statistical reproducibility was possible. Simnilar
problems in establishing a control lesion were eu-
countered with mice, pigs, guinea pigs. doys, and
rabhits, After several years of trying, we fnally
settled upon o model in which doxorubicin was
injected subcwtancously in the distal extremity of
rabbits rather thun under the loose skin of the trunk.
This af Tast gave a lesion of reasonable reproducibility
against which various clysis agents conld be tested.

Test agents included saline, hyaluronidase alone,
steroids, and saline/hyaluronidase (130 units per 1000
ce saline). The latter was clearly the most effective
and gave significant improvement in teris of less-
ening skin necrosis up ta 60 minntes after the ex-
travusution.

Over the past 12 years, we have eontinned to
ulilize: this elysis approach with auy patient referred
to ws with clinical signs and symptoms of vesicant
extravasation. We have stayed with a protocol in
which patients are only treated if seen within 1 hour
of the aente extravasation, and patients who were
known to have bueen receiving agents with o strong
propensity for cansing skin uleeration.

We have now treated 148 patients with this ap-
prouch. Approximately 80 per cent of these suflered
doxorubicin extravasation, with the remainder being
injured with a variety of other antincoplastic agents.
Clysis volume varied with the anatomic avea in-
volved. with elysis heing carried out over a wilde
arca until the overlying skin wus tense, but not so
tight that blunching occurred. Volumes ranged from
12 to 38 ee. The extremity (all injuries were in the
npper extremily) was then elevated on pillows and
observed. No other treatment modalities were ap-
plied. All paticuts were followed personally by the
author.

None of the patientx suffeved full-thickness skin
Ipss or permanent loss of motion of auy joint. Many
had subcutaneous induration persisting many weeks,
some had transient hlistoving, None required dé-
bridement or skin gralling.

Tt is diflicult o firmly claim this sexies of paticnts
as i unqualified soecess since, as stated carlier, it
is hard to know il any of themn would have sullered
skin uleeration in the first place, as acenvate quanti-
fication of the extruvasated dose is impossible. It iy
probable, however, based on Larson's incidence sta-
tisties,'™ that approxitnately 16 patients might lave
heen vapected o uleerate. Since none did, we feel
that this approach appears to have werit, and is
worthy of further trial in additional centers. Paren-
thetically, o complications attributable to the saline/
hyalwronidase elysis itsell’ were seen.

Surgical Management of Fxtravasation

Linmediate excision of extvavasation siles was ad-
vocated by some in the past. ‘The hypothesis was
that the extravasation injury could he analogous o a
snake envenomation, in-which it has been suggested
that one: can “ent out the venom,” thereby minimiz-

ing solt lissuc damage. As already noted, however.
the myjority of patients with elinical pictures consis-
tenl with weute extravasation do not progress to frank
skin neerosis, The inuncdiate excision approach has
not, therefore, been widely seeepted, since undoubt-
ely many patients would undergo unnecessary suv-
gery.

The most widely accepted current indications for
surgical managewent woulll seem to he elearcut (ull-
thickness skin neerosis with or without frank uleera-
tion, or intractable pain.'®

If surgical evcision is embarked upon, it should
inclucle all residual doxorubicin as well as the ulcer-
ated and damaged tissue, Lo practicality, this means
the uleer and the ever-present smrounding rim of
erythema and induration, The real problem is the
underlving tissues, sinee these often are the extensor
tendans when the injury is on the dorsum of the
hand.

Since the extravasation vecurs info the subeuta-
neous tssues, it is reasonable to asswne that not
only is the overlving skin secondarily involved, hut
also underlying contiguons shrmctres such ay fuseia,
tendon, nerve, and muscle. Huesituney 1o débride
questionable but functionally important structures in
the uleer bed may have led to some of the lack of
success with immediate skin grafting noted in several
centers. Use of the flusrescent eharacteristics of
doxorubivin intruoperatively® has been suggested as
an wid ta positive identificalion of doxorubicin-con-
taining Ussues requiring exeision. We have preferred
Larson’s approach using clinicsl appearance as a
guide Lo excision, hut delaving skin gralting (o assure
the udequacy of the remaining graft recipient bed.

Mure complex coverage technigues, sneh as groin

- ur tennk faps and free flaps wonld seen unnecessarily

complex, particularly in this patient population,
many of whom are quite ill and who have limited
prognoses. 1t has been my abservation that ¢ven
when snch complex modalities are employed with
the ides that eventual hand function will be im-
proved, thix is not the case. Patienty suffering ex-
travasation uleers on the dorsum of the hand or distal
forcarm seem 1o end np with extension conlractures
repardless of how wound closure is achieved. The
limitution of motion secs generally to be in achiey-
ing metuearpophalangeal flexion, with proximal in-
terphialangeal and distal interphalangeal joint motion
refatively preserved.

In o animal experiments weilizing experimental
extravasations over dlistal extremities in rabbits, my
colleugues and 1 consistently noted chat not unly the
overlying skin but wso the underlying tenduns
showed evidence of injury and fibrosis from this
“subcutancons burn.” I may not, therelore, be sur-
prising that patients with extravasation injurics se-
vere enongh to cause skin uleeration also seem 1o
mcur permanent decreases in extensor motion re-
gardless of coverage techniques used (this is much
less muavked in volur and proxinl forcarm injurics).
For these veasons, débridement and delayed skin
grafling vemain our preforence.
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Nonsurgical Management of Uleerated Lesions

A number of vears ago, we began a trinl of treuing
patients with accomplishsed full-thickness skin uleer-
ation following extravasation without resorting to
surgical intervention. Rather, these pationts were all
wanaged as outpatients with twice daily applications
of silver sulfadiazine to the injured arcas, witl a soft
gauze wrap over. Carcful eleansing of skin and ulcer
was performed at each dressing change. Wound care
was usually done by the patient with oceasional
assistance {rom family members.

We were pleased with the overall comlort and
well-heing o the patients so lested, but were also
mindlul of the experiences of others who geuerally
fonnd sueh wounds o be inlolerably painful and
protie o complications in their patient populatious.
We. therelore, initinted a study of 84 paticnts, the
lirst 40 of whom were evaluated by personal inter-
view or retrospective ehart evaluation (for those whao
had died). The remaining 44 paticuls were followed
prospeclively and some are still being lollowed.
Minimom follow: up for those included is 8 months.

Since ithe major reasons for espousing the need for
wound coverage have beeu pain and potential com-
plications in these debilitated and frequently immu-
nocompromised patieuts, we tiought the best eval-
wation wight be to seek the answers to several
questions:

L Did the patient require annlgesin owing to pain from

the extravasation uleer other than durving the early

acule phase (that is, 1 week)?

2. Did the necessity for dressing clianges every 19 hours
cause dithieuleies for the patien?

3. Dicd the presence of the ope wonnd cianse any mujor
allevation jn the patient’s nocmal activities of daily
living? (Note that many of these patienls were limited
in their activities anvway by the severity of thair
underlying disense.)

4. Did the patient aver suffer invagive sepsis ag a resnll
of this partienlar wound?

5. i any planned adjuvant teeatinents such us che-
motherapy. immuamtherapy, or rudiotherapy have tn
be curttiled Because of the persiscene wleer?

All of the listed situations might he considered
reasonahle indications for surgical elosure of the
extravasation wound. Tnterestingly, none of the $4
paticnts incirred any of the potential problems enu-
mevated, Balanced against these potential prohlems
(which were not found in this patient population)
winist be the additional hospitalization time, possible
morhiditics and complications. and pain and separa-
tion trom family und loved ones, which this popila-
tion with already limited prognuses must hear if
surgery is embarked upon.

We do not ferl that this eonservative approach is
necessarily rhe right one for all patients with exrrea.
vasation nleers. Ruther. our suceess with this non-
surgical treatment in a large group of patients means
that the physician caring lor these nfortunate people
has one additional potential regimen Lo factor inlo
the fingl decision as to what approsch 10 use i
ninuging  extravasation injurics. This nousurgieul

regimen would, however, scemn to be uite veason
able for selected situations.

CONCYUSLONS
Extravasation injuries will continue 0 be a prol-

lew despite excellenl suggestions for minimizing
their oceurrence. "™ A snmber of acule “antidotal”

- approaches have been suggested. The saline/hyalu-

tonidase regimen suggested hierein scems at least as
elfective, if not more so, than any previous agent
and is recommendad,

Accomplished uleers ave best managed by the
techmigue of thorough uxcision und delaved skin
graltiug, Few indications exist for cumplex olosore
with distant faps. Selected patients will do uite
well with nonsurgical management.
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