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| sfasciotomy for you?
Biteby Lachesisor Bothrops—Who'swho? Musclenecrosis—issurgery
warranted? Originsof snakebitetreatment: ther apeutic exor cism?
by Dean Ripa © 2001; 2003

IF THERE ISA MORE INEXACT STUDY than
the demographicsof snakebite, | can’timaginewhat
itcould be. You start out withapanic strickenvictim
who knows only some folk names for snakes and
may not even have seen what creature bit him, and
you finishwith adoctor whose own set of folk names
may notevencoincide. If thevictimdies, it must have
been oneof the* deadly” ones; if helives, it must have
been one of the*lessdangerous’ ones—and to that
end thebite showsupintherecords. Next you have
“official sources’ who may not even beinthehealth
care business, lumping theaccidentinamong al the
other fatal intoxicationsintheregion, fromfood poi-
soning todrug overdose. At last comesthesnakebite
gpecidist fromoverseaswhoishasin mindto publish
apaper—after that, you can smell the datacooking!

Meanwhile, the snakeisdtill inthewoodsand hasnot
said aword about it. Of those involved, heisthe
Wiser,

* Tocitethisarticle: Ripa, D.2003. Isfasciotomy for you?
in The Bushmasters (Genus Lachesis Daudin, 1803) Mor-
phology in Evolution and Behavior; 3rd Edition. Electronic
book. Cape Fear Serpentarium. Wilmington, NC.

So| fed alittle uneasy quoting thelatest projec-
tionsonworld snakebite, withtheir finedetailsof in-
cidence, morbidity, lethaity and mortality, all neatly
divided up fromthereal mishmash. Themost ven-
omous speciesget blamed over and over, whiletheir
not-so deadly cousins are repeatedly exonerated.
Onceinawhileaso-called “ positive ID” ismade,
although you never quite understand how the mere
addition of alittle proteinin peopl€e sveinscan pro-
duce so profound animprovement upon their recog-
nition skills. 1t will take some coaching abovethe
hospita bedtoreducethesizeof thevillaintofeasible
proportions. Whilethe folk names swing back and
forth giddily between surviving family andfriends, and
thedebaclebeginsastowhat laid little Pedro torest,
or sent old Guilhermeto the big expensivehospitd in
the city, two culpritsrear their poisonous heads: a
snake of unknown kind and size, and adoctor, who
may not have had theleast ideahow to treat the case.

Some doctors, of course, really do savelives,
and somevictimsknow exactly which snakeshave
bitten them. Nevertheless, thispercentageisproba-



bly not very highintropica countries. Inthe OldWorld
withitskraits, mambasand cobrasthisisamore se-
riousissuethanintheAmericas, owingtothedeayed
effect of some envenomingswhich may resemble
harmless snakebitesalmost till thevery end. Inthese
cases, theformulaisusually towait for symptoms.
But waiting on symptomsinakrait biteislikewaiting
for the coroner; by thetimethetypical breathing dif-
ficultiesappear, it may betoo lateto dter the course.
Thenthereis" delayed presentation,” aproblem oc-
curring pretty much everywherethere are snakebites.
The case may bethree daysinto gangrenebeforethe
doctor seesit, putting theinitid symptomssofar dong
that what began asabattle against adeadly venomis
now awar against an even deadlier bacteria. Home-
remediesranging fromtourniquetsto poisonous|eaves
add to the melee. Assuming none of this happens,
that all theright thingsarein place—smart doctor,
early presentation, and good, clearly diagnosable
symptoms—then one can start picking out an anti-
venom. Polyvaent serumscan smplify treatment, at
least regionally, soin someingtancesthisseemshard-
ly important. However, the bites of certain species
require specid attention, not only asregardsthetype
of antivenomto use(e.g., “neurotoxic” crotalidsin
theAmericas), but inthe whol etherapeutic approach.
GenusLachesisisoneof these, and confusion with
the more common and similarly colored Bothrops
could makeasgnificant differencewith the gpproach
to treatment. Fortunately, somevariationsin early
presentationsexist. Inthissection| review bushmas-
ter morbidity, and compareenvenomingswithitsmore
common congeners, showingwaysfor distinguishing
between the biteswhen the snake has not been seen
or haspossibly been misidentified.

Statistically, bushmaster bite showsalow mor-
bidity, but highmortaity inal partsof itsrange (Bo-
lafios, 1982; Gutiérrez et ., 1995; Hardy and Silva,
1998). By contragt, terciopel o (Bothropsasper) bite
showsalow mortality, but (aswith all Bothrops) an
overwhelmingly greater biteincidence (Gutiérrez et
al., 1980). Yet thereisadisparity, for asHardy and
Silva(1998) note, “...venomyieldsand L Dggsfrom
thelaboratory suggest that theterciopeloispotential-
ly more lethal than the matabuey [bushmaster, L.

stenophrys] in terms of an individual human
envenoming...[ Thebushmaster has] aproportionally
smdller head and venom gland (pers. obs), smaller ini-
tid venomyield (233 mg). ..[lower] maximumyield of
407 mg (DaSilvaet al., 1989) and lower i.v. venom
toxicity for laboratory mice (L Dgy 5.6 pg/ginmice).”*
Contrasting thevery high mortality rate of bushmaster
bitetothesignificantly lower mortdity rate of theterci-
opelo, theauthorsconclude, “ Thelessonto belearned
isthat micearenot humanbeings. Thevariationinsus-
ceptibility to snakevenomsmakesextrapolation of le-
thal dosesfrom one speciesto another anexercisein
futility.”

Thetruthisthat if we compared the L Dgysof the
majority of snakeswith the medical data, wewould
find that bushmasterswere not so unusua inthisre-
gard. Numerous snake speciesfrequently implicated
infatality would be determinedin thelaboratory to be
unequipped to do so; while somefor which fatality
recordswere rarewould be deemed gravely venom-
ous (Chapters 24 - 25). But the medical record is
distorted by itsown artifacts.

Chapter 5 (and Table 8) exploresthe sizesattained
by Bothrops species and shows that at least one of
them, the terciopelo (B. asper) is quite similar to
Lachesisinlength and may evenoutstripitin modern
Central America. LargefemaleB. asper reach2mor
greater, are not rare snakes, and in any event, much
more often encountered than bushmasters by native
people. Thereally big Bothropsare soon killed out
fromagricultura aress, leaving amdler examplestoas-
sumetheir place reproductively. No matter, the di-
mens onsof thevenomousapparatusremain nearly the
same. Thehead-size (venom gland and fang size) of
an adult female B. asper, at 1.7 mlength, isnot much
lessthan that of a specimen of 2 meters, and capable
of expending huge amountsof venominabite. The
really bigterciopelos(>2 minlength) occur mostly in
secondary forest situations (cohabited by occasi onal
bushmagters), around smdl farms, and not near themod-
ern massagricultural projectswhere snakebiteisless
common. Aswith bushmasters, theselarger adultindi-
viduaslikely account for theminority of bites. They
aremore congpicuous, easily avoided, and liveinmore
remotestuations

*L. stenophrys 5.5 mg/kg i.v. and 6.2 mg/kg intraperitoneally (i.p.) (Bolafios, 1971); 95 ugi.v. (5.6 pg/g) and 110.5 ugi.p. (6.5 ug/
g) in 16-18 g mice (Bolafios, 1972) and 112 ug (6.6 ug/g) in 16-18 g mice; and for L. melanocephala 8.9 ug/g. For L. stenophrys
in Colombia9.8 ug/g (Bolafioset a., 1978), and 6.8 ug/g for L. stenophrysfrom the Pecific Coast of Colombia(Oteroet a., 1992).
For L. melanocephala the LD 50 was 103 ugi.p. (6 ug/g) in 16-18 gmice (Gutiérrez et al., 1987).



Thisbringsusto our first artifact. Statisticsattempt
toimplicate speciesin snakebite morbidity, but they
almost never record the size (or at |east an accurate
sze) of theindividua specimeninvolved. Whilebush-
mastersand terciopel osare comparably large snakes,
thelower mortality for theterciopel o (than bushmas-
ter) may beduein great part tothegeneraly large av-
erageszeof thebushmastersthat usualy bite humans,
these being almost entirely adult snakes, whiletheter-
ciopelosinvolvedin snakebiteareamost entirely ex-
amplesof smal size, usudly juvenilesor neonates. But
thishasnothing to do with the potential of Bothropsto
reachlargesize, for theseareat least ascommon, if not
more common, than thelarge Lachesis. It hasto do
withthe extraordinary reproductive potential of Both-
rops, whereat any giventimebabiesand juvenilesout-
number adults.

Fecundity and snakebite

Theaverage wild-caught bushmaster measuresal-
most exactly 2 meters. Bushmastersarefound so ex-
clusively at thissizethat hunters, collectors, and wild-
lifedealersconsider finding smaller onesarareevent,
whilethe odds of finding ababy bushmaster isproba-
bly lessthan oneintwenty adults (Chapter 5). Since
finding even an adult bushmaster isararething, this
putsbabiesin an even moreremotecategory. Fittingly,
envenomingshy baby bushmastersared most unknown
intheliterature. Torreset al. (1995) mentionasingle
caseof thebiteof a“juvenile’ snake, but thisspecimen
isof unspecified sizeand age. Prior to my own bites
recordedin Chapter 22, bitesby truthfully * baby” bush-
mastershad never been recorded. Thustheencounter
ratereflect amost entirely bitesby adult examples, and
with almost noneat al by the neonate. But wehavea
disparity, for in Bothropsthisisquitethereverse. Here
neonate and juvenile bites outnumber those of adults
by many, many times.

Thisiseasy to prove, both from persond interviews
withthebitevictims, and fromthetrestment dataitself,
wherethe sizes of the snakes can to some extent be
inferred by the anatomical placement of thebites. In
CostaRica(probably the country best documented),
about 50 percent of all bites occur on the bare feet,
and 32 percent on the upper extremities, mostly the
hands (Bolafios, 1982; Gutiérrez et ., 1995). People
step onthe snakesbarefooted, or accidentally put their
hands on them. These snakes are undoubtedly small
exampleswhoseinconspicuouss ze hasrendered them
unseen. Themajority of these accidentsare believed
toinvolve Bothrops, and asthese are most popul ous,

thisisreasonable. Without, however, implicating the
probabl e sizes of these Bothropsasyet (but see be-
low), let’scompare these with accidentsinvolving
bushmasters, whose body length we can amost al -
waysassumeto beinthe2 mrange.

Heretheclinical datasuggestsadifferent anatom-
icd stethanthat involving Bothrops, primarily involv-
ingthelower limb, but not thefeet. Bushmastershite
higher up onthe body (knees, calves, ankles, etc.,)
resulting from along striking range and great body
length. It isreasonablethat large Bothropswould
follow thisexample, and strike high. Withonly 18
percent of al bitesonthelegsabovethefeet, wecan
concludethat this percentile doesnot involve neo-
natesand juveniles. Therefore, large adult Bothrops
bite people not more than about 18 percent of the
time. Thisputsthemintheleast category of biteinci-
dence, whilethe greater, 82 percent, involvetheir
smaller conspecifics. Deductively then, wecanrea
son that about 82 percent of al snakebitesin Latin
America (50 percent foot bitesand 32 percent hand
bites) are caused by snakessmaller thantheaverage-
sized bushmaster (or adult terciopel o) of 2 mlength.

How curiousthat baby bushmastersnever biteany-
body, but that baby Bothrops bitethe most peopl e of
al! Indeed, itisthebaby, not the adult Bothropsthat
arecausing theoverwheming mgjority of snakebites!
What makesthisso? Theanswer liesintheremote-
nessof thehabit where baby bushmastersarehatched,
and theincrediblefecundity of Bothrops, which de-
liver their enormouslittersof fifty or morelivingyoung
near humantraffic. During thefirst monthsof thebirth
season, which occursin September through Decem-
ber (Solérzano and Cerdas, 1989; and pers. obs), a
hectare of reclaimed agricultura land could beinher-
ited by literally hundreds of neonatal Bothrops, with
only two or three adult femal es necessary to produce
thisnumber. Most of these babieswill not surviveto
become adults; nevertheless, they will survivelong
enough to plague snakebite statistics. Therecords
arethereforemuch biased with thebitesof thesesmdl-
er, inconspicuous, and morenumerousbabies. Bites
by their much lesspopulousparentsarelogicaly in
theminority, vastly exceeded in number by theyoung-
er, smaler snakes.

We can predict lessseverity inthe bitesof smaller
snakesthan large. Biteshby baby Bothrops should
seldom befatal to adult humans, even without tregt-
ment; on the contrary, the bites of large Bothrops
should often befatal to adults even with treatment.



Sothisisastrong artifact affecting our comparison.
We can predict that highly fecund specieslike Both-
ropswill figure moreextensively in snakebite statis-
ticsthan thosewhoserecruitment rateisless prodi-
gious, further, that bitesby thelessvenomousbut more
numerousjuvenilesof these specieswill dwaysbein
thegreat majority. InAfricaweshould seeasimilar
corollary with Bitis, where bitesby thevery prolific
B. arietansand B. gabonica, for example, will again
reflect statistics gathered after the bites of baby or
young snakes, most of thetime. Thisaccountsfor the
lower than expected mortdity ratefrom envenomings
of theseformidably armed species, and othersof thelr
ilk.

Thereareother artifacts. Bothropshasastrong
sexual size dimorphism, producing adramatically
smaller malewithamuch smaller head (i.e., lessven-
om and shorter fangs), thanthefemale. Evenwhen
the adult male Bothropstota sequa length with the
femae, themalewill belessthan half her mass. The
diminutivemaeismore commonly encountered than
thelarger female, by about 2:1 (my collecting data).
Thedegreetowhichthedragticaly smdler mae(than
thefemale) figuresin snakebiteincidenceiscertainly
unknown. Yet we can assumethat bitesby thesmall-
er males occupy the greater portion of the 82 per-
centileof foot bitesand hand bites, their smaller size
making them difficult to seeand avoid, thanfemales.
Withtheir lower encounter rate, thelarger females
should (or could) beculled primarily from the 18 per-
cent bitesto thelower limb abovethefoot. Thebites
from larger snakes should then bethe most oftenfa-
tal. Thisisimportant, for webegin to seethat very
graveor rapidly fatal Bothrops syndrome (of bleed-
ing to death despite treatment), isafemale biased
equation. Themale, being lessthan half themassof
thefemale, and with itsdimorphically much smaller
head (and venom glandsand fangs), will betheless
venomous of the sexes.

Bitesby large snakesare potentially more severe
than bitesby smdler snakesof the same species, owing
toalarger volumeof venomandlonger fangs. A sub-
cutaneously administered Bothropstoxin isdramati-
caly lesspotent than anintramuscularly injected one,
and if administered by aneonatein proportiontoits
availablevenom, perhapscould not evenkill anadult
human being (Chapters 24 - 25). Death from Both-
ropshbitein adult human beingsshould, then, always
requirethe necessary fang length to permit intramus-
cular/intravenousinoculation. Based onvenomyield
and laboratory toxicity, it seemsprobablethat if bites
by 2 mlong Bothrops predominated (asthey do for

Lachess) themortdity ratewould be much higher than
now. Extrapolated from testson rodents (but we can-
not vouch for thisaccuracy in humans), alargetercio-
pel o possesses enough venom to kill 20 or more peo-
pleif injected by theintramuscular route (up to 1530
mg; Bolafos, 1982). Itsfangs are even longer and
stouter than the bushmaster’s; indeed, B. asper hasthe
longest fangs of any snakeintheworld, exceeding 3
cminlarge specimens (usurping Bitisgabonicafrom
that honor; see Chapter 11). The chanceof thesefor-
midableweagponsstriking animportant blood vessdl is
asgreat asinthebushmaster, and intramuscular injec-
tionisassured. When snake-sizeisequdl, thefatality
ratefor Bothropsbite should ashigh asLachesishite.

Thehigher than expected survival ratefor Bothrops
envenoming isastatistical effect, and not theleast bit
factual when applied to bitesby largefemales. Itis
skewed by a preponderance of bites by immature
snakes(ca. 50 juvenilesto oneadult femaeborn each
year; thus50:1), and of thedimorphicaly smaler maes
(conceivably > 2:1 females). Assuch, whenwetak of
Bothropsbitesand comparelethality to other species
likebushmeasters, our termsare not sufficiently descrip-
tive. Factually speaking, we are not talking about a
sngletypeof biteat dl. So different arethevenomous
capabilitiesof juveniles, malesand females, itisas
though wewere not even talking about the same spe-
cies.

What’sin aname?

Namesdon’'t mean much in the backwaters of the
tropical world. Herethesnakesaremerely actorsina
hereditary dramawhere the biggest speciesget first
billing and themost credit for killing thepatrons. Local
monikerslike matabuey, cascabel muda, surucucu,
makasneki, and verrugosa, etc., answer for any large-
headed, rough-scaled serpent that isnot thefamiliar
boaconstrictor and hasareputation for mayhem. The
woodsmay befull of terciopel os, but thelargest terci-
opelosare, by some marvel ous conversion, bushmas-
ters. Sizeisthenative standard by which the names
for bushmasters are applied—and misapplied. The
scientist not taking thisproblem into account will make
more of local namesthan istheir due, and impose an
even greater sense of disorder upon hisstatistics.

If most terciopel o bitesare by baby or young snakes,
abite by aneonate bushmaster cannot be substantiat-
ed by asingleverifiable case. Theliterature describes
an envenoming by something vaguely called a“juve-
nile” (inTorreset al., 1995), but thiswould seem to



cover abroad areaof possibledimensions: what isa
“baby” andwhat isa“juvenile’ inrelaionto snake-age
and snake-9ze? Subjectively speaking, aneonate could
beanything from 1 day to 6 monthsold, depending on
the reporter’swhim. A juvenile could be al these,
morethanayear old and ameter long. Thissizediffer-
encewould have profound consequenceson there-
corded severity of thehites. If neonateand subadult (<
ca. 100 cm) bushmasterswereincluded inthegtatistics
to the extent of neonate and subadult (< ca. 100 cm)
terciopel os, what would betheresult? Certainly we
would seefewer bitesinvolving thelower limbs(which
comprisemost non-interactivebushmaster bitesto dete)
and morebitesinvolvingthefeet and hands. Indl like-
lihood, however, misidentificationwould prevent these
examplesbeing caled” bushmasters’ tobeginwith. The
locd vernacular would connect them with severd typ-
icaly smaller, more familiar species, and not with
Lachesis.

Bushmastersare nowhere plentiful, but noneless
thantheamost supernaturaly rarebabies. Offeringa
bounty in CostaRica, Panamd, Suriname, Ecuador, and
Brazil, | observed thismystery first hand. Onceina
whilethe native catcherswould bring inafairly young
example (< 40 cm), but in no case anewborn bush-
master prior toitsfirst skinshed; nor dl my yearstramp-
ing through bushmaster habitat was| ever blessed by
an encounter with ababy bushmaster myself. Such
young specimens (> ca. 6 months) aswerebrought in
wereremarkably few, alwaysoutnumbered by the pe-
rennia 2 meter adults. Nearly dl specimenswerefound
inforest that wasbeing dashed for agriculture. By con-
trast, approximately 20 baby/juvenile (< ca. 100 cm)
B. asper weretaken, to every onelarge (> 1.6 meter)
adult of that species, these numberssnowbdaling inthe
birth season. Asin collecting, whereitisthelarge, 2-
meter-long adult bushmaster that ismost often encoun-
ttered, it isthe adult bushmaster bitethat has most of -
tenfounditsway into snakebite Satistics, to the extent
that it dominatesall others. Evenif newborn or small
bushmastersdid often bite people, and were abundant
inagricultura areasand near human dwellingsliketer-
ciopel os, the chances of them being described Statisti-
caly,issmal. Thetendency would beto absorbthese
bitesinto the greater morbidity of Bothropsand relat-
ed genera. For example, thelittletamaga (Porthidi-
umnasutum) makes such aconvincing “ baby bush-
master” that most of my collectors could not tell the
difference even after | had provided them with photo-
graphs. Thisprovedtrueinall regionswherelLachesis
overlapped with Atropoides nummifer, aswell; and
eveninregionswherethey did not overlap, owing to
thetransient human popul ationswho had experience

withthem. Jumping vipersbecamebushmasterswhen
bushmasterswere morethan about 1 meter’slength.

Rural doctorsarenot well educated totell the dif-
ferenceeither, confusing Bothrops (asper, atrox, etc.)
with other venomous ground vipers as amatter of
course. Whether the biteisby oneof the Porthidium
species, or any other potentia ly lessvenomouskind,
theeasy pathisto blameit onthe better knownterci-
opelo (or other Bothropstaxa). Aswith the bush-
master, few rural CostaRicansbother to distinguish
between the much lessvenomoustamaga (P. nasu-
tum) andtheterciopelo. Oneissmply the*“baby” of
the other. Hence an enormous number of bites at-
tributed to theterciopelo may infact involvethelittle
tamaga.

Thereareother confusionsof size. For example,
when aterciopel o reachesabout 2 metersinlength it
automatically becomes amatabuey in the popular
mind. It candowhat itsnameimplies—kill an ox—
so why not? Matabuey (ox killer) and cascabel
muda (silent rattler), although namesintended for
bushmasters, meansaviper of large proportions, lit-
tlemore. For example, when | put out abounty for
livematabuey inrura areasnear primary forest, | was
disappointed toreceiveamost all largeterciopelos
(>1.5m) until my catchers(andinturntheir catchers,
for they werequick to makeabusinessof it) learned
totell thedifference. Hence, to bebitten by alarge
terciopel o wasto be bitten by amatabuey, asfar as
thelocal peoplewereconcerned. Withinverselogic,
bitesby baby bushmasterswould probably have been
blamed on terciopel os (or €l se ontamagas, whichis
what the few baby bushmasters brought to me by
native collectorsweretypically called), had any oc-
curred. In effect, to many residentsthere were no
small bushmasters, only terciopelos, just astherewere
no largeterciopelos, only matabuey. | have encoun-
tered smilar phenomenain al partsof the bushmas-
ter’'srange. Eveninmainland South Americalocal
collectors confused the smaller Bothropsatrox with
bushmasters, once the Bothrops exceeded acertain
Sze

| dentification through symptoms

All thisreflectsstatistically when doctorsstart ask-
ingther patientswhat bit them. They may beleft with
only thesymptomstoidentify thecul prit, and yet build-
ing apicture of snakebite according to this sort of
diagnosisisahaphazard affair, for thetreatment pro-
tocolsfor bushmaster arevery different. Inthenext



pages| devise aworkable diagnosticsbased onvis-
iblealterations easily seen on presentation, and that
will hopefully maketreatment s mpler and more suc-
cessful.

In casesof severe envenoming, differential diag-
nosisof Lachesiswith Bothrops can be summed up
by two words: shock and hemorrhage. If thevictim
presentsskin blistering or blackening of local tissue,
or any systemic hemorrhagic sequel aewithinashort
timeframe (ca. 5 hours) after thebite, the culpritis
Bothropsand not bushmaster. Reportsinliterature,
TV nature programming, etc., of bushmaster bites
causing “bleeding from eyes, nose and mouth” are
undoubtedly based on misidentification by resident
persons. However, systemic dterationssuch asearly
shock (i.e., hypovolemia) are definite signsof bush-
master envenoming. Althoughthereisno doubt that
the bite of alargeterciopelo could produce shock
effectsanalogousand as severe, thesewould likely
be delayed and aready accompanied by somevisi-
ble blood incoagul ability and/or early skin necrosis.
Indeed, posing so severe an envenoming from Both-
ropsthat it would produce the rapid systemic alter-
ationsof bushmaster biteisto pose concomitant hem-
orrhage, with extravasation, thrombocytopenia, mul-
tiplelocal hematomas, and systemic hemogstatic dis-
ordersincluding mucosal bleeding (e.g., epistaxis),
hemathidros's, occult bleedinginthe Gl and GU tracts
(presenting ashematamesi's, hematochezia, urticaria,
&c.), andin severe cases, deep viscera hemarthro-
sis. Renal and hepatic bleeding and even cerebral
hemorrhage arean expected prognoss. Inbushmas-
ter bite, the patient would already have died from
shock before these delayed effects could take place.
If hewerenot experiencing severe shock to gowith
hisfree-bleeding, thenit would not be abushmaster
that had bitten him (see descriptions of bushmaster
bite shock, i.e., Lachesis-syndromein Chapter 22).

The effects of bleeding to death can be seenon
thesmall scaeinthe edematousareasurrounding the
puncture woundsin Bothrops. Thelatter will turn
quickly black, making ablood-blister. Blood and

serumfilled bullaewill appear onthebitten extremity
withinaslittleas2to 4 hoursand usually before 12
hours (Fan and Cardoso, 1995; and pers. obs). This
blistering may advanceover the courseof days, reach-
ing largesize. But thereislittleor no blisteringin
bushmaster bite. Inthe Bothropshitethe patient may
feel the skin* stinging with fire” throughout the ex-
tremity, and be unableto distinguish thisfeding from
that of an actual fire burn; however, in bushmaster
bite, whilethereisafeding of agerminatingfire(ini-
tidly), theoncoming sensationsof “having one'slimb
plunged into boiling oil” may beabsent. Bushmaster
bitepainisprimarily likethat of blunt trauma; acon-
centrated, heavy, pounding ache, emanating from
within the muscleand tendons, rather asthough one
had shut oneshand in acar door and wererepeating
thisoperation till asense of near numbness super-
vened intissue nolonger equipped to feel anything.
Or, if into deep muscle, the pain may takethefeding
of impa ement, asof asharp dagger plunged through
thelimb and being twisted back and forth. Thepain
ismindboggling, and may be so severethat thevic-
tim’ steeth chatter and hiswhol e body jumps convul-
sively. For al that, thefeeling of fire-burnismostly
absent, probably from the venom being lesshemor-
rhagic. The pain dullsdown after some daysto a
crashing repetitivethrob, and you cantolerateit. In
Bothrops, however, thefiery painiscontinuous, and
fedling of “flames’ dancing transiently about thelimb
inareasremotefromtheinoculation site, may persst
for more than 6 weeks. In Bothropsbite, thefang
punctureswill waysturn black, and if presenting as
dark blue or purplewill soon turn black, whilethe
bitewoundsand/or surrounding areaswill blister. In
bushmaster bite the wounds may appear darkly
bruised, but they arebasically clear and will not ne-
crotize (but if any necrosisoccursat al, it will likely
behere). Exorbitant edemamay givethe skinan ap-
pearance of near bursting.* 1f blood escapesbeneath
theskin surface (extravasation), it will bedue mostly
to the pressure of the swelling rather than from the
degradation of the blood vesselsby the venom. If
sufficient antivenomisgiven soon enoughthereshould
developlittleor no skindiscoloration other than bruis-

* Bushmaster envenoming produces some of the most extreme edema of any snake species. | have endured swelling so tense
that even to twitch the fingers or elbow was to cause the skin to split open. Nevertheless, | believe fasciotomy to relieve
compartmental pressureisnever indicated in these or any other species. It causes permanent scarring, increases likelihood of
infection and advances necrosis. Moreover, it prolongs and exacerbates deadly shock. The dangers of compartment syn-
drome arewildly exaggerated. Watt (1989) notes, “ Tense edemain the bitten limb rarely leads to vascular compromise.”



ing. Not so with aBothrops bite, where the blood
from ruptured blood vessel salwaysturnsblack, hav-
ing hemorrhagic or necrotic contents. The fang
woundsin the bushmaster bite may ceasebleeding
withinafew minutesof theinoculation, the pressure
of theswelling literally closing thewounds shut, al-
thoughtheremay occur aclear serousdischarge. With
prompt and sufficient antivenomthefang woundswill
rarely abscess, except from secondary contamina-
tion. IntheBothropsbite, thefang woundswill turn
black regardless of antivenom treatment and will al-
most always abscesswith bloody pockets of hemor-
rhagic cellular debrisregardlessof infection. Note
that a“venom abscess’ reflectsthehemorrhagic prop-
ertiesof thevenom and isdistinct from abacterial
abscess, but both may occur in concord. A scorched-
looking, blackened limb covered with bullaeand grow-
ing hard with necrogisisnot fromthe bite of thebush-
master. Itisthesignature of the Bothrops.

Silva(1980/81) madethefirst attemptsto differ-
entiate these symptomsdiagnostically. Hisconclu-
sions reflect bites by Lachesis muta muta so they
may differ somewhat from my first hand reports of
bites by the Central American species, with respect
to skin necrosis (perhaps greater in L. muta muta
although till milder thanin Bothrops); however, the
systemic effect remainsremarkably smilar. Cardio-
vascular changesoccur within 15 minutesof theacci-
dent, with severe hypotension, bradycardia, blurred
vision, intense abdominal pain, colic, diarrhea, and
vomiting before 1 hour. InBothrops, he concludes,
the hypotension occursmuch later, 10 hoursor more
after theaccident. And as| havereported inthe pre-
viouschapter, hemorrhagic effectsaremuch morein-
tensein Bothrops and may be altogether lackingin
Lachesis.

Asnoted from my own bite experiences, adis-
tinction should be made about the* abdominal pain”
syndrome associ ated with bushmaster bite. Thishas
been attributed, wrongly, | believe, to colicand diar-
rhea. Although thelatter occursin consort, the stab-
bing painsarenot gastricin origin. If they are not
actudly nerve-reated (e.g., fromvaga stimulation),
they aremore nearly distributive, related to hypov-
olemia. Thisthronging, convulsive, and altogether
unique agony ispeculiar towhat | have dubbed the
“Lachess-syndrome.” Chapters25- 26 explorenew
dataand pursuesthisthemefurther.

Musclenecrosis—issurgery warranted?

Muscle necrosi s has been reported in bushmaster
bite, historicaly in a review of four cases of L.
stenophryshitein CostaRica(Bolafios, 1982); ina
case of L. muta muta bitein Colombia (Hardy and
Silva, 1997); and morerecently in aninteractive bite
involving aprofessionasnake-catcher, dsoin Costa
Rica. Inall casesthe muscle necrosiswasencoun-
tered during fasciotomy-incison, relaively soon after
the bite (withinfour days). Inall casesthemuscle
necrosiswasdescribed as” extensive.” All patients
received varying amountsof antivenom therapy, how-
ever, in the Colombian case antivenom was given
sparingly, and long after the bite occurred. Inthis
section | review these cases, and comparethem to
my own bitesand someothers. | review the effects
of surgery in bushmaster envenomations, and con-
cludeoverwhdmingly thet it causesseriousdeficit and
leadsto deathin early treated cases.

Gutiérrez et al. (1990) notesin laboratory testson
mice* abundant erythrocytesand mild myonecrosis
inmuscleinjected with venomsof adult, two-year old
and one-year old specimensof L. stenophrys.” In
these cases, therewere abundant erythrocytesinthe
interdtitial spaceand ardatively small amount of ne-
crotic musclecells.” Inother words, the necrosis,
however mild, wasaways|ocated in areas of abun-
dant hemorrhage. Granting that venom susceptibility
in human beings may be different thanin mice, the
resemblance between hemorrhagic cellular debristo
necrosisiscertainly striking. Both appear black (or
very dark) in color, indurate, and certainly congtitute
anaccumulation of “ dead” material. Thiscould pro-
videaconvincing mimic of necrosisto physciansun-
accustomed to seeingit, and intheresulting anoxia
caused by surgery, catch morethan alittleblamefor
what itisdue. Inextremely edematoustissuesucha
mock necrosis could appear extensive, especially
where hemorrhage has been increased by surgery.
Significantly, inthefive envenomingsdescribed in
Chapter 22, neither musclenor skinnecrosisoccurred.
Inten envenomingsin Souzaand Buhrnheim (1995),
necrosiswasnot aproblem. Giventhesedisparities,
we can at least concede that alarge window of un-
certainty existsfor an accurate diagnosis of muscle
necrosisin bushmaster bite cases.

Assuch, myonecrosisin promptly treated bush-
master bite might beeither: (1) confusionwith Both-
ropsbite, wherethelong fangs of the Bothrops have
delivered the potent myotoxin deep into muscle; (2)



misdiagnosisbased on confusion with erythrocytic
debrisinthemusclecdl interstices (sensu Gutiérrez
et a., [1990]); (3) tissue anoxiafrom hemorrhage
started by the surgical procedure; or (4) actual myo-
NEeCrosis.

| srongly suspect that themgority of al early treat-
ed bushmadter bites wheresufficient antivenomisgiv-
en and severe skin and muscle necrosisisreported,
areather casesof misidentification of thesnake(e.g.,
it wasreally aBothrops species), examplesof tissue
anoxiaresulting from secondary infection and/or in-
creased hemorrhage enhanced by surgery (fascioto-
my, excision, &c.,) and/or confusion with existing
erythrocytic debrisa so enhanced by surgery. Any of
theselocal alterationscould convincingly imperson-
atemusclenecrosisto physiciansinexperienced with
the effectsof snakebite (asmost are); especidly those
physicians persuaded by medical literatureto expect
myonecrosisinenvenomingsby al largevipers.

Perhapsmedicdl literature hasused theterm “my-
onecrosis’ too liberally, not only in regard to bush-
master bite, but in many other snakebites, aswell.
Russell (1983) remarks on the rare occurrence of
necrogsintheNorth American crotalid envenomings

Fasciotomy after bite from a captive Crotal us oreganus hel-

leri. Figure 2. Intracompartmental pressureis measured in
thearm. Figure 3. Intraoperative view of fasciotomy. Fig-
ure 4. Three years post-bite after skin grafts and muscle
transfer. Photos Robert Norris.

he hastreated; and | would suppose all of theseto
possess more strongly necrotizing venoms than
Lachesis. Fan and Cardoso (1995) note the occur-
renceof necrosisinlessthan 10 percent of Bothrops
envenomings; and in laboratory tests on mice, the
venom of Bothrops has been shownto haveamore
necrotic actionthanthat of Lachesis(Gutiérrezetd.,
[1990, 1980], Rucavado et a., 1999). Yet some
recent literature on bushmaster bitewould have us
believethat muscle necrosisoccursinamajority of
Cases.

Congder theethicd judtificationsinamedica pro-
fession already determined to use surgery for other
reasons(e.g., to prevent or relieve asuspected “ com-
partment syndrome; but see below). An averred
“musclenecrosis’ expiates the damage caused by
surgery, and supportstheimportance of surgery asa
valid meansof resolving an awaysuncertain condi-
tion. A diagnosed “ musclenecrosis’ canawaysbe
dragged out after the fact even though the surgery
itself may haveencouraged itsdevelopment. Itisnot
unexpected that inaccurate or mideading medical re-
portsshouldfind their way intothemedical statistics,
giving theimpression that myonecrosisisrather more
commoninsnakebitethan it actualyis. Sadly, this
may have resulted in many unnecessary surgeries,
keeping thisexpensive and damaging procedurein
useasastandard practice. Ultimately, however, the
debate over muscle necrosisislessimportant than
theradica methodschosento deal withit, andvitally,
thetime-period during when these sel ected methods



aregpplied. Itisthiscriticad time-periodtha will have
most to do with whether the patient survivesof not to
pay themedica hill.

Bear inmind that surgery isnot usually electedto
correct some unseen necrosis whose existence the
physician might suspect, but cannot red ly determine,
before opening the bitten extremity. Theinitial sur-
gery isusudly performedtordieveedema. Thistech-
nique, called fasciotomy, attemptsto sever the con-
gricting band of thefasciawhich, with grosssweling,
might cut off the blood supply to the extremity (oris
sofeared). Thefascia, unableto expand with the
swelling, becomesasort of inner tourniquet. Fas-
ciotomy providesan opportunity for other sympa-
theticinvasonsafterwards, such assurgica debride-
ment and excision. It givesthe physicianachanceto
see what horrors may be stewing beneath the skin
surface. A caseof, “well, wewerethereanyway so
wecut out somenasty stuff.” Itisdifficult toimagine
asurgeon zeaoudy exploring for an unknown necro-
sisinarecently, near fata snakebite, with al theadd-
ed systemic traumathisentails, without eventhejus-
tification of fasciotomy, but we must conclude that
thisisoftenthecase. ContradictingWatt (1989) who
reports*“severelocal necrosis’ in bushmaster bite
(probably summarizing Rosenfeld, 1971), | believe
that surgica debridement isnever indicated under any
circumstances, if that surgery isintended torelievea
supposed “venom necrosis.” Evenin Bothropsen-
venoming, surgery isprobably useful only in manag-
inginfection and gangrene (never to beconfused with
venom necrosis) which usualy requiresdaysto man-
ifest, and dmost dwaysresultsfromtoollittleantiven-
omgiven at thestart, and/or previousy mismanaged
firstaid. AsReid (1976) notes (in Russell, 1993):
“By using surgery inal cases... somenecrosisde-
velopsinall ... victims.” In other words, from the
moment thefirsincisonismadethe patientisaready
worse off than when he presented.

Weatt’'s (1989) remark, “ Careful, prompt surgical
management isthekey to minimizing damagein cases
complicated by necrosis’ isgrossy underdefined—
just the sort of statement that sendsdoctorsreaching
immediately for thescapel. Themedica practitioner
inexperienced with snakebite, confronted withtherare
case of venom necrosis, believesheisacting for the
patient’ sbenefit, and reducing theoveral damagethat
would occur. Quitethe contrary, excepting thosevery
rareindanceswheresurgery hasgpplication (e.g., gan-
grene), surgery should never be attempted “ prompt-
ly” but only after swelling andinflammation havere-

ceded. Thisisaperiod requiringweeks, not hoursor
days, hence surgery at thistime cannot be considered
“prompt” by any means. Inthefirst dayspost-enve-
noming, with edema, inflammati on and hemorrhage
atitspeak, surgica explorationisdiagnogticaly fruit-
less: therewill be more damageto come. Presented
withan oozing extremity distorted by swdling, inflam-
mation andincoagulableblood, al of whichwill have
been aggravated by thesurgical incisionitsalf, few if
any physicianswill beableto distinguish between ne-
crotictissue and erythrocytic debrisin till vascular,
livingtissue. Yet damagewill beincreasing day by
day. Only after the swelling has receded, and the
destructive agentsbecome tatic, can thetrue extent
of the damage be ascertained. Sincelocal damage
evolvesdowly evenif the spread of venom doesnot,
itisof littleworthto“ check thecakebeforeitisdone”
Because necrosisseems never to start without hem-
orrhage, it followsthat the best way to increase ne-
crosisistoincrease hemorrhage; that is, use surgery.
And because surgery amplifiesthe probability of in-
fection, and contributesto the shock state by reduc-
ing the blood pressure, it may even kill the patient
(seecasesbelow).

Debriding, excising, openingtodrainor clean, or
inany way breaking the skin surface at thebitesite
and surrounding areasincreasesnecrosisand results
infurther degradation of the bitten extremity. Note
the bite on Judge Carr, in Mole (1924), where the
fang woundswerelanced and histhumb withered to
three-quarters normal size; compare to Bites 1-5
(Chapter 22), wherethefang woundswere not tam-
pered with and no such damage occurred. There
would seemto be no good excusefor using surgery
inany bushmaster bite, excepting those cases com-
plicated by poor treatment methodswhereinfection
had become agreater i ssuethan theenvenoming. In
Bothropsbite, the black, blistered skin at the fang
puncturesand surrounding areas should beleft undis-
turbed. Thisvell of hematosetissue, no matter how
gruesomelooking, will des ccateand mummify asthe
weeksprogress. Dry and hard and continuouswith
thestill venousskin, it will protect better than any
bandage the compromised underlying tissue. Hem-
orrhagic venom necrosis (as opposed to bacterial
necrosisand other variants) isbasically akind of scab,
being composed of dead extravasated skinand dried
hemolytic debris. Cut or tear off thiscovering pre-
maturely and the new tissue beneath it will itself hem-
orrhage, necrotize and/or suppurate, resultinginthe
formation of yet another such“vell” of dead tissue.



L eavethehemorrhagic-necroticformation aone, how-
ever, andthedead materid, giventime, will dough off
on itsown and newly restored skin appear. Since
doughing will not occur until well after the swelling
hasreceded, and thetissueregenerated (ca. 45 - 90
days), attemptsto rush healing with surgery arenot
only pointlessbut counterproductive. Onemust not
yiddtotheimpatienceof expectinganimmediatecure
toacondition that isirresolvably chronic and some-
what transient, and that requiresalong healing time
before any improvement can be seen; nor should one
yield to the persuasion of physiciansanxiousto“do
something” when doing nothing isthe better course
(bearinginmindthat phys ciansoftentakeactionsmply
to satisfy the expectations of the patient). Viper bite
isnot aninjury or trauma, it isadisease, ateleomatic
program evolving, enlarging, changing, pursuing a
course mosaic, never unidirectional. The patient
should beinformed that hewill beparticipatinginthis
“process’ whichisfirst not of healing but of degener-
ation. Evenwith prompt treatment, local damagein
viper bitewill generally worsen throughout thefirst
week, and if serious, continue advancing for more
than 20 days. This*“program” cannot be arrested
withaquick-fix likesurgery, and cutting out thedam-
aged areain an effort to “ keep ahead” of thevenom
will only makethingsawholelot worse. One must
begin by protecting thefang puncturesand the erup-
tionssurrounding them. Every effort must be made
to keep thetissue from breaking so asto minimize
hemorrhage and exposureto air and bacteria. Itis
precisely where the skin breaks open that necrosis
and anoxiaforms—hencenecrossfirst gppearswithin
thefang wounds, bleb formations, venepunctures, and
other compromised tissue. To preservetheoriginal

integrity of the bitten extremity should bethefore-
most goal, and frankly, cutting it openisnot much
more sensi blethan backing your car over it. | sus-
pect theresultswould bemuch thesamein any event.

The poor overall performancerecord of surgery
insnakebite speaksfor itsalf. Russdl (1983) remarks
thegenera worthlessnessof surgery inbitesby North
American crotaids, and Hardy (1992) among others
have questioned the use of biteexcision. A compar-
ative study of Surgery vis-a-vis No Surgery in all
snakebitewould likely provemy case. Let'stakea
look at some bushmaster bitesinthisregard. Here
thetrack record of surgery cannot be any worse—
and can even belinked to the deaths of the patients.

Hardy and Silva(1998) provide 12 “reliably au-
thenticated” envenomingsby bushmasterswith treat-

ment details. Add to thesethe5 interactive bitesl|
described in Chapter 22, and we have atotal of 17
biteswhere management detailsknown. (I haveomit-
ted cases of rapid death, and all caseswheretreat-
ment detailsare not recorded; | have asoincluded
thecasein Mole[1924], wherethefang woundswere
incised.) Hereisthescore:

Mortalities with surgery 4

Recovery with surgery with lasting
physical disability 4

Recovery with surgery without lasting
physical disability 0

Recovery without surgery and without
disability 9

Evenif weacknowledgethat themoreserioushites
that resulted in death and/or caused disability required
surgery to correct the problem, we must admit the
overwheming failure of surgery to achieveitsgoals.
All deathsinvolved surgery, and all casesinvolv-
ing surgery resulted in serious physical disability.
Without surgery, recovery was 100 percent. Thereis
another common denominator: inal casesendingin
death and seriousphysica disahility, al involved sur-
gery prior to 4 days post-envenoming: the surgery
was“prompt.”

Bolarnios (1982) reportsthreefatal casesof bush-
magter envenoming with surgery, and one case of sur-
viva with surgery that resulted in physical disability.
“Extensivemyonecrosis’ wasdescribed inall four
cases. Note, however, that myonecrosisprior to sur-
gery could not have been known; it was not apreex-
isting complaint of the patients. Indeed, prior tofour
days(and surgery) therewasno clueto itsexistence,
sinceaphenomenal lack of skin necrosiswas men-
tionedinal cases(althoughin one case someminor
necrosiswasnoted in asmall areaaround thefang
punctures). Ineffect, the*“myonecross’ wasdiscov-
ered inadvertently during surgery. Whether thisdiag-
nosiswas based on confusion with hemorrhagic cel-
lular debrisin the muscleinterstices (asin the en-
venomed micein Gutiérrez et d., 1990), or whether
it wasactua myonecrosisasspecified, islessimpor-
tant than the lamentabl e outcome of the cases: three
of thefour patientsdied. They did not die of venom
necrosis (acondition so rare asto be unknown), or
fromthetypica hemostaticinterruptionsof viperine
venom. They died from secondary causes, and on



thethird and fifth day after the bite. Assummarized
by Campbell and Lamar (1989), death resulted from
“shock secondary to massive swelling, suppuration
of tissue, and overwheming infection.

Readersfamiliar with the snakebiteliterature can-
not fail to notethat theseare very strangemortdities.
They areeven stranger considering theearly antiven-
omtreatment. “ Shock, tissue suppuration, and over-
whelming infection” sound morelikethe effects of
septicemiathan venom. Whiletoo littleantivenom
probably laid the groundwork for these deaths (the
three patientswho died received only 10vidseach; a
fourth patient, who received 20 vials, survived) no
doubt the surgery didn’t do them any good either.
Hardy and Silva(1998), noting fromtheliterature,
report that the three patients“ appeared to improve
duringtheinitia 36 h, but thenwent downhill despite
continued therapy; thefourth patient rallied initially
and continued toimprove.”

What did this* continued therapy” consst of ? Ob-
vioudy surgery (fasciotomy), during whichtheex-
tensgve myonecrosis’ was encountered and excised.
Sincesurgery (whichrequiresitsown supportivether-
apy in additionto that of the snakebite) would more
likely be conducted on animproving patient than one
inthe death throes (but thisonly our logic, onethat
surgeonsdon’t seemto have), we may concludethat
it occurred before the 36th hour, that is, beforethe
“improving” patientsbegantogo downhill. Logicaly,
itislikely their conditionsworsened because of their
“continued therapy” (surgery) rather than“in pite” of
it. Thesurgery, occurring prior to 36 h, encouraged
the* shock, tissue suppuration and overwhelming in-
fection” that later killed them. Recall that all three
patientsreached medical help early (before4 h). All
received antivenom and were described as“improv-
ing” duringthefirgt 35 hours. Yet something suddenly
caused themto go“downhill.” Wasit surgery?

Thereisafourth bushmaster bitefatality that in-
volved surgery: acaseof L. mutamutabitein Leti-
cia, Colombia. Thesnakewasreported to be over
2.5meterslong (avery largesnake). Hardy and Sil-
va (1998) report the victim received atotal of six
ampoules of antivenom—two withinthefirst 15h,
and four thereafter. Sincetwo ampouleswithin15h
of abushmaster biteislittle of nothing (my own se-
verebitefromamuch smaller snakerequired 14 vi-
as andwasadminigered within 1 h), antivenom trest-
ment cannot be said to have been “prompt”. The
4 ampoul es subsequently administered (totaling 6)

seems even moreinadequate when we consider the
snake' sgreat Sizeand capacity for injecting multiple
lethal doses of venom (Chapters 24 - 25 explores
thiscapacity).

Three days post-envenoming therewasevidence
of ggnificantinfectionwith ecchymosis. Coagulation
testswere* unremarkable,” which suggeststhat the
ecchymosis (in the absence of hemorrhagic bullae)
withitslong delay, might beduetotheintenseswell-
ing and infection rather than ahemorrhagic effect of
thevenom. Onthethird or fourth day post-bite, the
extremity was subjected to “ extensive surgical debri-
dement through an anteromedid incision of thelower
leg, and extensive hemorrhagic necrosisof the mus-
clewasencountered.” The patient died within 24
hoursof thesurgery, from*irreversblehypotenson.”

Perhapswe have stumbled upon aformulafor in-
suring that bushmaster bitelivesuptoitsreputation
and killsthe patient regardless of our effortsto save
him. Thisformulaconsstsof two smpleingredients.
too little antivenom and alot of surgery—surgery to
removeamuscle necrosisthat the surgeon cannot be
sureisthere until he has operated (during fascioto-
my), and perhaps cannot even properly identify once
hehas; but that is, at any rate, much lessdangerousto
the patient’s life than the surgery that proposesto
correct it. Withinthemelangeof inflamed and nearly
unrecognizabl eti ssue encountered once bresking the
edematous surface of the skin, the view obstructed
by hemorrhagic debris, probably only subsequent pu-
trefaction could make " necrosis’ gpparent to thesur-
geon. Andsuch*necross’ would aslikely result from
theadditiona damage of thesurgery (fromanoxia) as
fromany verifiable effect of thevenom. No matter,
even heresurgery shouldfail itstask, sinceinthese
early daysthe advancing process of theenvenoming
(for snakebite, as| say, isnot aninjury, but many,
many cumulativeinjuriesevolving aongachemical
time-chain) should continuelong past theinitia inci-
son.

Inthefour casesin Bolafios (1982), extensvemy-
onecrosswith noskinnecrossisagrangething. Skin
necrosiswas seenin only one patient, confinedto a
small areaaround thefang punctures. Thelongfangs
had evidently injected the venom so deeply into the
muscle asto have bypassed the skin. Since bush-
master fangs may reach 3 cm (and penetrate to a
depth of 4 - 5 cm with the compression of the bite)
thisisnotimpossible. Yetin my four bushmaster en-
venomings, and in the bite on the herpetoculturistin



New York State, there was no necrosisof any kind,
not even at thefang wounds. With the shock effects
that surgical intervention may only extend or compli-
cate, we can seethat necrosisistheleast of the pa-
tient’sworries. Evenif musclenecrosiswereareli-
able (and not misidentified) occurrence, surgery to
correctitisat best inappropriate duringtheearly days
post-envenoming, and should not be performed until
the patient hasmadeafull genera recovery. Venom
necrosisisnot life-threatening—surgery isl Venom
necrosisisnot bacterial necrosis, whichisof adis-
tinct character. Theletha action of bushmaster ven-
omisprimarily an effect on blood distribution, and
any restorative
effort shouldfirg
concentrate on
managing these
muchmoredan-
gerous shock
effects, evento
ignoring local
damage, no
matter how dra-
matic or appar-
ently severe. At
no time should
surgery be per-
formed on the
extremity until
thepatientiswel
past the danger
zone—when,in
other words,
systemic alter-
ationshave entirely abated. Surgery advancesthe
hypotensive state and thus preci pitatestotal cardio-
vascular failure. The physician should be persuaded
to notethat only after the edemaand inflammation
hasreceded (requiring sometimes 6 weeksor even
more) can afinal appraisal of thelocal damage be
made, and that surgery prior to thistimeisnot only
premature, it will aggravate the problem.

Todatel have sustained 11 viperid bites. These
include: Atractaspis (with necrosis), Causus, Por-
thidium, Bothrops asper (with necrosis), B. leucu-
rus, Bothriechis schlegelii, an immense Agkistro-
don piscivorus (when | was a 90 |b, 13-year-old
boy; thisrequired 14 daysin ICU and ayear’ sther-

Figure5 (above). Insane futily fueled by the medical wive's
tale of “compartment syndrome.” Rattlesnake bite on 13-
year-old male treated with fasciotomy.

apy toregain useof my right hand). | have had four
bitesby Lachesisspecies, two inthe severe category
[Ed. note: Ripa’sfifth, sixth, and seventh bushmaster
bite predatesthistext]. All theseinvolvedintensepain,
inflammation, pronounced and in some cases mas-
sveswdling, variousdegreesof tissuedestructionand
deficitsof mobility resolved only after avery longre-
covery time. All the bitesoccurred on my handsor
digits. Thereader will be heartened tolearn, howev-
e, that | amtyping thismanuscript withal tenfingerd

Had* prompt surgical management” been performed
in each of my cases, | wonder how many fingers|

would haveleft?Indeed, | should by now resemblea
maimed circus
freak with flap-
ping noodlesfor
armsand living
off disability.
And yet | have
no discernible
scars, save one
resultingfromthe
dinicd lancing of
the fang punc-
tures (in the
Agkistrodon
bite), a relic of
the old days
when “cut and
suck” was still

practiced evenin
hospitals. The
other ten bites,
despitenecrosis
insomeof them, healed without scarring. Thus, the
only scar | have sustained out of 11 viper bitesin-
volved thescapdl!

Theliteratureisareservoir of vague, unfounded,
and misleading diagnosesfor under-defined symp-
toms, crudely drawn against abackground of often
arbitrarily proposedterminologies. Necrosis, that dl-
purposetermfor any condition wheretissueisirre-
vocably damaged has been blamed more on venom
when it should have been blamed more often on bac-
teria, iatrogenia, and anoxiafrom surgery. InFigures
17 - 20, | reclassify necrosisaccording to its causes
and symptoms, and suggest that different types of
necrosisrequiredifferent kindsof management.

Another factor commonly misevauated isthe per-
manency of symptoms. Dart et d. (1992) arbitrarily
definesas* permanent” any aterationspersisting for



morethan onemonth. Would that venom finished up
withussoquickly! Atonemonththelimbmay till be
“inthecooker,” asit were, with symptomsstill esca-
lating, whilein other envenomingsthedamagewill only
bestarting to recede. Snakebiteisnotaninjury,itis
adisease. Itisaprocessresulting from anintroduced
chemigtry that, likethe cancer whosemolecular struc-
turevenom morethan discretely resembles, advanc-
es through stages. These stages cannot be inter-
rupted by surgery! Only living tissue transmits
venomto other tissue! Asin cancer, envenomation
isaprograminwhichthevictim’'scellular structure
and modeof chemicd exchangepaticipaeinthecdl’s
own breakdown. Indeed, thereareformsof necrosis
wherethe cells so react to the actions of the venom
asto mimicit, auto-destroying thetissue and even
killing the patient! And thiseven though the actual
venom hasbeen neutralized! ThisDelayed Hyper-
sengitivity Necrosis(DHN; Figure 17-20) isinspired
by anoxiafrom surgery andisthe only kind of ven-
om-induced (non-bacterial) necrosisthat can be de-
scribed assystemic and fatal.

We must be very careful when we speak of per-
manency insnakebite. Granted thisterminology may
be only amethodol ogica conveniencefor classfying
somesymptomsinatext (e.g., asinDartetd., ibid.),
it canonly create confusion onthe battlefront where
useof invasvemeanshingesonthediagnogtictdents
of the physician who may thus construe damage lat-
ing longer than onemonthto beliterally permanent
and so advise surgery accordingly. Infact, onecan
expect locd dterationsinany seriousviper envenom-
ing to last for upwards of oneto three monthsasa
matter of course. Somedeficitsmay last greater than
ayear inmany cases. Hence, after six weekswhen
thelimbisdtill livid and swollen and hemorrhagic ne-
crosishasnot yet spontaneoudy resolved (but might
if givenmoretime), somephysiciansmight advisein-
vasivemeansto correct thisseemingly “ permanent”
problem. Thiscan only result negatively for the pa-
tient, who should be patient alittle longer, please—
lest hewish hisconditionto bemadetofit theDart et
al. (1992) definitionforever. Contracture, joint stiff-
ness, hyperplasia, lossof sengtivity, &c., can beex-
pected tolast many months, but these conditionsstand
abetter chance of resolving on their own than with

surgery.

Perhapsthe danger with the advice givenin Watt
(1989) and othersliesinthe vaguely defined terms.
“Prompt surgica management” and “ complicated by
necrosis’ arejust malleable enough statementsasto

bewithout practical meaning. What exactly arethe
complicationsof necrosisand doesn’t surgery itself
promote many of them? Doctorsnaively following
Wait's(1989) advicewill havenoideawhat “ prompt”
meansin regard to necrosisand begin debriding tis-
Sueassoon asit appears. By thisprocesswell-in-
tended surgeons, through ahideous progression of
operationsresembling whittling, convert heathy arms
and legsinto crippled, uselessnubs—what | call the
“death by athousand cuts” method. Each week a
smiling executioner shows up at your beside and
carvesoff alittlemoreof you—renewing your necro-
sisintothebargain, at no extracharge! Thephotog-
raphy in thischapter discloses some pretty graphic
examples.

Hemorrhagic necrosisdoesnot harbor or retain
venom—and being dead and non-vascular it cannot
further transmit venomtotheunderlyingtissue. Itis
not literally “rotting flesh” and doesnot of itself con-
stituteasourceof bacteria infection. Toremovethis
hard, desiccated veil of protectivetissueistoinvite
infection into thewound, increasing tissueanoxiaand
perhaps even enkindling the dreaded catastrophic ne-
crosis(DHN), by which model we observe certain
spider venoms(e.g., Loxoscel essp) can devour (de-
flesh) an entire human body over aperiod of days.
Andyet hereit isnot the venom but the body that is
egtingitsaf! Thevenomisonly atrigger-mechanism.
At least someformsof necrosisareimitative, born of
disturbed cdllular program-sharing. Thecellsreplace
themsalveswith unfit counterfeitsengineered for an
early death. Here, thesmilarity of venomto cancer
becomesobvious. Venomisdeadly butitisasoin-
formation. It takes"“two” to makeapoison, anditis
thevictimwho trandatesthe codes.

“Complicated by necross’ dicitsonly thevaguest
judgment call—what seemsto beimpliedisthat the
necrosisitself isthe® complication.” Doesthewriter
mean complicated by infection? Thentreat theinfec-
tion. Doeshemean complicated by gangrene? Gan-
greneand venom necrosisaretwo completely differ-
ent conditionsand should betreated assuch. Gan-
grene spreads, having an origin notin venom but in
bacteria. Venom necrosisbecomesrapidly inert—the
venom that caused it will havedready infiltrated the
tissuewell beforethe physician seesthecase. Itsac-
tivity isshort, usualy about 3- 5days(if not surgical-
ly tampered with), and by 17 - 20 dayswill bein
remission. If thenecrosispersstspast thisperioditis
not venom necros's, itisether imitative (programmed
by an altered chemical exchangefrom surrounding



cells), or anoxiastemming from secondary causes.
My review of different typesof necrosis(Figures17
- 20) showsjust how complex the presentation can
be. Surgical management, if itisusedat al, should
proceed cautioudy toward specific etiologies, andin
writingson the subject, physiciansshould not beleft
to definethesetermshaphazardly, for themsalves. A
clear cut guide needsto bedeveloped. Incaseswhere
dayshave € apsed before the patient has sought med-
ica help, whereantivenom has not been used (or af -
ter itsuseisnolonger efficacious), or when poor first
admeasures(such astourniquetsor cryothergpy) have
been employed resulting in damage secondary tothe
venom, perhgpshereand only herecaninvasvemeth-
odsbeindicated in snakebite—albeit asalast-ditch
action. But theworking physician, who may never
have seen asnakebite before, will not havetheleast
cluewhat * prompt surgica management” meanswhen
presented with amassively swollen extremity bub-
blingwithbullae.

Therecent caseof an agricultural worker and part
timesnake hunter in CostaRica, Migue X, isaprime
example of what not to do in asnakebite. Bitten by
an adult bushmaster on theforearm, and dthough re-
ceiving prompt antivenom trestment (200 ml), Migue
had the misfortune to meet agood surgeon before
escgping fromthehospitd. A fasciotomy waspromptly
performed, and thereafter some necrotic tissuewas
removed each day for one week from the muscle
(pers. comm, A. Soldrzano). Note, however, there
was no skin necrosisin this case—all necrosisoc-
curredintheclinically atered underlying fasciaand
muscle. Noteaso that even after theinitia necrosis
wasremoved, debridement continued on adaily ba
sisasnew necrosisdeveloped. Not surprisingina
gaping 9 x 16 cm crater cut to sub-facial depth, ex-
posing muscle, tendon and boneduring theearly hedl-
ing process! Hereisaclear-cut case of necrosisam-
plified by surgery, enhancing anoxiaand encouraging
hemorrhage, additionally exposing the affected tissue
to oxygen and bacteria. A year’sinvestment in split-
skin graftshasnot restored Miguel’sarmto normal
appearances, nor isit likely that it will ever regain
normd function. Moretragicisarecent casein south-
eastern Peru (recorded in Mellor and Arvin, 1996)
whereearly surgica tampering inwhat was probably
not even aseverebite (my view, not theauthors), led
to the amputation of aman’sleg at the hip. Thou-
sandsof such mismanaged casesoccur every year in
Latin America, Asia, Africa, and even the United
States—victimsof “prompt surgical management.”

One doctor in Suriname told me he routinely per-
formed fasciotomy in every case of snakebite, re-
gardlessof the severity, and thisusualy entailed exci-
sion of thebiteareaaswell! How many mutilations
had thisoneman performedin hislifetimeonguileless
patientswho might have been better off trusting the
local witchdoctor? Perhapsthereismore sound ad-
viceto be had from America sreligious snake-han-
dlers(who endure venomous snakebiteson aregular
basisand most without seriousdisability) thanfrom
physicianswho, inthismodern age, still practicesuch
witchcraft routinely. A survey conducted ontheen-
tirefive-state membership of the Pentecostal church
might find lessmaimed individua scomparatively—
peoplewho scorn all hospital treatment, including
antivenom. Ultimately, therespongbility must res with
those medical authorswho persistinmaking claims
for the success of surgery in spite of mounting evi-
denceto the contrary, or who use hastily concocted
or vagueterminologiesthat provideno clear diagnos-
ticsfor continuing thisoutmoded, damaging, and dan-
gerousprocedure.

Thetypeof necrosisdeter minesthetypeof treat-
ment

Thisisamatter ignored by most if not al writerson
snakebite. Yet itsimportance cannot betoo strongly
emphasized. Venom triggersvariousresponses end-
inginnecross, and different kindsof necrosiscanbe
observed. Ingenerd, necrosisresultsfrom:

(1) Theprimary necrotic agentsof thevenom. Rare

(2) Hemorrhagic effects of the venom (recogniz-
ableby erythrocytic debris; thiswill appear blackish
and hard). Common

(3) Deficitsinblood circulation (e.g., vasoconstric-
tion), and thismay be combined with either of the
above conditions. Rare.

(4) Tissueanoxiadueto deficitsof blood circula-
tion caused invasive (e.g., surgical) or mechanical
means, i.e., iatrogenic treatments (tourniquet,tc.).
Common.

(5) Secondary infection. Common.

(6) Autoimmunereaction (del ayed type hypersen-
gtivity). Rare.



In severe envenomingsby vipers probably some
or evenal of theaboveeffectswill beseen, dthough
they should be minimized with prompt immunothera:
py. Correctivesurgery should be used only asalast
resort, however. Hemorrhagic damage presentsas
ahard, fibrous scab and thismaterial, though quite
dead, should beleftin place. It actsasabarrier to
expanding necrosisand secondary infection. Necro-
sshasatendency tofollow behind surgery, thuseach
timemoretissueisdebrided more necrosis appears.
By dow incrementsthe surgeon’sknifecregpsup the
limb—the* death by athousand cuts” method of in-
cremental amputation. Hemorrhagic necross, by far
the most common form, increaseswith aweakened
cdlularwal, henceitwill dwaysbloomfirs a thesite
of anincision. A good way to give your patient a
seriousor evenfata infectionisto promptly excise
theinoculation area(or other tissuesdamaged by ven-
om), eliminating anatural protectivebarrier to bacte-
riaand weakening thetissuewall against further ven-
om hemorrhage. If the patient hasaready presented
withaninfection, thenitislikely that antivenom has
not been givenintimeor hasbeen giveninlow quan-
tity, and surgery to deal with sepsismay beamatter
of course. However, truevenom necrosisisbest dealt
withnon-invasively. Certain seriousinfections(such
asgasgangrene) will probably requiresomeinvasive
management regardless, realizing that too early de-
bridement of envenomed tissuewhereitisnot war-
ranted may belaying the groundwork for alater in-
fection that would not otherwise have occurred. An
autoimmunereactionresultingin catastrophic necro-
sisgradudly overtaking the entire extremity (resem-
bling aheparin-induced thrombocytopenia) isusualy
secondary to invasivewound management. Asthis
will dwaysbecomplicated by infection, itisvery dif-
ficult todifferentiate. Delayed TypeHypersengtivity
Reaction (DTHR) ischaracterized by swelling, red-
ness, an influx of macrophages and the production of
tumor necrosisfactor (TNF) andinterferon-g (IFN-
0). Thistypeof necrosis, resulting in a“ spontaneous
necrotizing fascitis,” isdiagnostically afalse-postive,
blamed on envenomation, but thelater may be only
onefactor triggering theeffect. Surgery enhancesthis
conditionrather thanrelievingit.

| sfasciotomy for you?

[tisnotinasnake sbest interest to cause edema
inthe prey animal. A rodent too swollen to move
might also beimpossibleto swallow! Moreover, if

edema served a digestive function it would not
“work”—the prey would be dead beforethe swelling
could take place. Fromthisit can be deduced that
venomdid not evolveagentsespecialy to cause ede-
ma; thereisno reason for natural selectiontoretain
thesechemicdsinthevenomousrepertoire. Edema,
rather, isthevictim’scontribution, aresponseto tox-
insevolved for other purposes, developingonly in
thoselarger non-prey animals(likeman) that survive
long enough to exhibit thissymptom.

The problem with edemais contextual; an “ ab-
normality” appearsand the physiciantriesto correct
it. Hefailsto seethat edema, in fact, isthe most
normal part of theenvenomation andthat if hedid not
see edema he should be observing atrue abnormali-
ty—asign, perhaps, of something even moregravely
wrongwith hispatient’ simmuneresponse. Weshould
not think of venom as*causing” edema; rather, we
should recognizethat it isthe body’s own contribu-
tionto theenvenoming. Thebody isreacting tothe
venom autopharmacol ogicaly, with edemaasapro-
tectivedrategy. Grossswellingisapurposeful mech-
anismevolvedto dilutethe massof thevenomwitha
yet greater mass, past the point wherethevenom can
dofatal damagetotheorganism. Swelling performs
abiologically useful roleasadefense against tissue
damage, sarvingto expand thecd lular wall with sheer
water massand prevent concentration of thedestruc-
tive substance at the envenomation site, aswell as
block its communication past these fluid barriers.
Decreasethesweling prematurely and youwill inad-
vertently increasethisdestructive concentration tak-
ingplace.

Thereisnot asingleverifiablecaseof edemaaone
contributing tolossof limbinsnakebite. Onthecon-
trary, the cases of mechanical means to decrease
swelling (e.g., ice-water, fasciotomy, etc.) contribut-
ing tolossof limb aretoo numerousto recount.

Theterm“ compartment syndrome” (thealleged-
ly dangerous symptom which fasciotomy allegedly
relieves) isso grossly under-defined asto have no
therapeutic relaionshipwithred-lifestuationsand no
meaning outside of amedica dictionary. Intendedto
describe a condition where edemabecomes so in-
tense asto compromise vascul arization and congtrict
nervetissue, it hasinstead becomeaclinical catchall
for any severe swelling “ causing pain on passive
stretch, hypesthesia, tenseness of compartment and
weakness.” Sinceadl these symptomsare concomi-
tant in snakebite, the diagnosisismuddled from the



onset. Compartment syndromeisaword game, and
themethods used to test for it evolved from amythi-
cal preconception about anever documented resullt,
responding inaknee-jerk way withanever well com-
prehended traditional approach. *“ Compartment syn-
drome” might better be named the we-don't-know-
syndrome. When the surgeon respondswith fasciot-
omy, itissimply because he observesalot of swell-
ing, thinksit's"bad” and* doesn’'t know” what el seto
doaboutit. Not avery safe proposition for the pa-
tient.

Medicinehasalong history of iatrogeniaand alot
of what has comedown to usas*“ modern therapeu-
tics’ areonly reactionsagaingt theill-fated treatment
methods of the past. Probably theideaof “ compart-
ment syndrome” in snakebite arose asareactionto
thewidespread use of tourniquet congtriction, andis
arelic fromthe dayswhen tourniquetswerefreely
used even by doctors. What doctors blamed on
swelling they might better have blamed on their own
faulty treatments. To date edemahas never yet been
provento result in any permanent damagethat could
not otherwise beattributed to the cytotoxic effects of
thevenomitself. Physiciansstill defend the use of
fasciotomy on the basis of an apparent but never di-
rectly proven effect. Fasciotomy alwaysresultsin
greater deficit to the afflicted extremity than would
otherwise have occurred without it.

Adviceto physicians: snakebite+ surgery=in-
fection (bacterial necrosis), tissue anoxia, delayed
type hyper sensitivity response (catastrophic necro-
sis), amputation, shock, death and/or the abso-
lute certainty of some disfigurement and deficit.
Non-invasvemedica management of snakebite(e.g.,
with drug therapy and other nonsurgical methods)
offersincreased chance of full recovery with nolong
term physical deficit or disfigurement.

Fasciotomy hasno vauein preventing or control-
ling necrosis(Russell, 1983). Itsefficacy hasnever
been proven (Dart, 1999). Itssuccesshasbeenjus-
tified by afa sepostive, justified by an unknown out-
come. Performed primarily asaprophylactic mea-
sure, it persists because no evidence can ever be sal-
vaged to show what might have happened had the
procedure not been performed. Thelogicfor fasciot-
omy isalogic by default. It endeavorsto savethe
limb by correcting an averred* abnormality,” and ends
up losing the limb and often the patient into the bar-
gain. Itaddstraumato an aready traumatic Situation
andincreasesmortdity throughincreasing hypovolemic

shock. Itisapolitical exerciseasmuchasamedical
one. Itisused becauseit satisfiesthe patient’ sexpec-
tationsof the physicianto produce concreteactionin
theface of massive swelling and thephysician’sneed
tosatisfy hisownlegd liability.

Perhapsthe use of fasciotomy inthe modern day
has moreto do with mal practiceinsurance than sci-
ence. It persistsbecause physicianscan beheld ac-
countablefor treatmentswithheld (e.g., “thedoctor
hasnot doneeverythinginhispower”), and areheld
lessinaccount for treatmentsgiven (e.g., “thedoctor
hasdoneeverythingin hispower”). By performing
fasciotomy, hewill be protected by the complexity of
sequel aein an outcomethat can never bepositively
determined againgt him. Conscioudy or unconscious-
ly—hemay fully believeintheefficacy of hisactions—
heactslessfor the patient’ sbehalf thanfor hisown.
Thus, fasciotomy, without any clear evidenceto sup-
portitsuse, persstsinthemedical literatureasavia-
bletreatment for snakebite. Thisbutchery iswide-
spread, being performed in almost every country in
theworld andin someregionsasroutindy astheuse
of antivenomitself! “Better safethan sorry” isthe
tag-linejudtifyingit. Tragically, oneiseven moreun-
safeand far more sorry the moment Mister Surgeon
entersthetreatment room.

So long asfasciotomy ispermitted in any cases, it
will beused in all caseswhere swelling is severe.
And swellingisaways severein genuineenvenom-
ings by viperid snakes and many elapids as well.
Fasciotomy isroutinely more damaging than the pur-
ported “ compartment syndrome” it proposesto re-
lieve. Fasciotomy dwayscausessomedeficit, where-
as" compartment syndrome,” asso vaguely defined,
hasnever yet been shownto causeany deficitin snake-
bite. Deficit caused by fasciotomy isamathemeatical
certainty. Deficit caused by a“compartment syn-
drome” isan unknown, aremote possibility at best.
Hedging one’ sbetsagainst amathematical certainty
infavor of an unknownisbad medicine.

Fasciotomy may safely be put to rest along with
the cruciform techniques of lancing and sucking bite
woundsthat have a so persisted from prior centuries
asatreatment for snakebite. Surgical debridement
should never be conducted except tordieveinfection
(but only if that infection cannot be controlled by non-
invasive means) and should not be performed solely
to correct hemorrhagic venom necrosis.



| have endured edemaso tensethat evento twitch
theskinwasto causeit to split open; and yet | for al
that, | would never even consider going under the
knifein asnakebite. If | were asked when and by
what diagnostics | would accept fasciotomy to treat
oneof my own envenomings, my reply would besm-
ply this: only when | cannolonger fedl pain or touch
intheextremity, whenthelimb haslost dl responseto
neural responses and commands—when, inshort, it
hasgonecompletely numb. | have never experienced
thissymptom, and | do not know anybody elsewho
haseither.

Theorigin of snakebitetreatment: therapeutic
exorcism?

Alien anthropologistslanding for thefirst timein our
frightenedlittleworld, and having noinherited fear of
snakesaswe do, might concludethat use of certain
treatmentsin snakebite reflectsadeeper cultura ori-
ginthanthat of awell-intended science. Crosscutting
throughout human history, they might link our curative
practices not to any provable successrate, but to a
religiousesoteric older than medicineitsef. Certainly
all diagnoses, and the actionstaken, spring fromthe
neurological (psychologicd, semantic, culturd, etc.)
dispositionsof the actorsfirst, beforethey find their
way into themedical room. Wecomply with certain
traditional practicesnot becausethey are proved or
provable, but because belief-inertiamakesusinca-
pableof resistingthem. Wetakepillsnot becausewe
need pills(although wemay need them); wetakethem
because we believein them and expect to be given
them, andto givetheminturn. Thecorrelationwith
pillsand curescan rangefromto zeroto any figure
you canimagine; but the correlation with our desire
to both givepillsand receivepillsis100 percent. The
psychol ogical need for someform of treatment will
awaysdominateitscurativeeffect.

Weliveinaworld of false positives, medically
prescribed and scientifically “proven.” Our success
rateishigher thanin ancient days, but awild random-
ness has guided us here, through aseries of magic
trickstha work—sometimes—and sometimesdo not.
When they work, our magicis*“good’; whenthey do
not work, the“evil humors’ weretoo strong. The
healer’ sart arosefrom shamanism, not Merck’ shand-
book, an art evolved from effectsthat seem magical
to the patient, and hardly lessso to itsmoderninher-
itorsand practitioners, proudly parrotting the spells

and incantationsof other medicine-men beforethem.
Over theages, powerful correationswith chancehave
bequeathed our book-|earned shaman areductionist
philosophy caled” science’ fromwhichto draw (and
exhibit) power, but thelotsarestill cast inthe sand,
andtheentrail sread, though they be our own entrails
sometimes, explored for misguided cellsrather than
for misguided demons who do not belong there.
Medicinearose from just such awild randomity, a
psychological slight of hand to make usforget our
desperation when confronted with forceswe could
not overpower—and | etting the witch doctor taking
credit for our immune systems. Inthisgame*“hewho
rattlesthe bonesloudest, wins.” Viewing snakebite
treatment chiefly astheartistic expression of itsprac-
titioners, and secondly, from the psychol ogical needs
of thevictimto recelveaparticular kind of treatment
that favorshiscultura/religiousexpectations, wefind
the doctor-patient relationship existsasasort of dev-
il’'sbargain wheretwo residual forceswork handin
handinthe battle against asupertitiousevil both doc-
tor and patient commonly believein. Solongasboth
actorsbelieveinthe samedevil, you have asound
businessded. Themedical artist fulfillstheexpecta-
tionsof the patient—he cannot stray very far and till
haveahappy customer. If itisbetter to do nothing at
all, thedoctor must yet do something becausethat is
why the patient isthere, to see something done. Snake-
bite treatment, which hasnot advanced significantly
sncethedevelopment of antivenom morethan ahun-
dred years ago, has devel oped no acceptable new-
age placebo by whichtowork itsspecial effects. We
are past the stage where eating certain leavesor do-
ing acertain dancewill bebelievedin by the patient.
Mere antivenom has ceased being exciting to thefast-
talkinginteractionsof moderntechnologica sdesman-
ship. More complex formulas, the more elaborate
the better, win the day, and win the patient’s confi-
dence. Thishashappenedinall formsof medicine,
which hasbecomesotechnologicdly ditis—eg., “ah,
but we havethelatest laser!” —that the Hippocratic
Oath hasbeen thrown out withthe patient. Thegreat-
nessof medical progresshasbeento makeitsalf un-
affordableto nearly everyonein America, aglorious
datethat the corporate money-powers, withtheir guns
to the headsof our politicians, meanto export tothe
rest of theworld aswell. The history of snakebite
treatment followsjust such adependency: acompet-
itivetechnology that so early-on exceeded itsown
abilitiesto do anything new that it reachesback fre-
guently into theritual smokeit sprang from, out of
sheer desperation to keep up with style. A treatment



that ought, at most, to cost afew hundred dollarsin
antivenomand fluids, now coststhousandsof dollars
inmind-boggling blood testing (to reassureus of what
we already know, that there are clotting problems),
unnecessary surgery, and al therest, just to show us
that our doctorsare using thelatest and the best. So
snakebitetreatment plodson, looking for something
new to do, or be. One year you have an electric
stun-gun, the next you have an “ extractor” ; eventhe
antivenom isbeing monkeyed with, requiring galons
of it nowadays (e.g., CroFab) whereasafew vias
worked just fineformerly. Rifewithritualized ex-
pressions, relicsfromthewitch’'scircleand themed-
icinetent, snakebitetreatment continuesto mystify
both patient and practitioner alike, while physicians
blindly ransack agrab-bag of never very successful
material sand methodsin the hope of keeping up with
Doctor Jones. Asof thismoment, somewhereinthe
world, somebody’sfoot or handisbeing split open,
cauterized, branded, frozen, strangled, dashed, rubbed
with painful crystals, excised, e ectrocuted, or ampu-
tated straight away. One-sided affairsinwhich | am
afraid thedoctor ishaving al thefun, promoting an
ideamorereligiousthan curative,

Why do the Judeo-Christian countries (where
snakes are equated with evil) lean toward violent,
aggressivetreatment of snakebite, rather thantoward
themore passive approachestakenintropical ani-
mistic soci etieswhere snakes hold more of aregen-
erativerolein mythology, rather than an antagonistic
one? Why doessurgery appeal to theWestern mind
asabetter alternativethan say, eating specia leaves
and drawing poultices? Certainly thecurerateisnot
greater when antivenomisnot used, and snakesare
even morevenomousinthetropics. Released from
itsapparent intent (whichisto cure), what doesthe
artisticexpression of surgery (of al possibleformsof
treatment sel ected) represent to both the practitioner
and hispatient (who must give ultimate approval for
itsuse)? Isit asubconscious need of the physicians
to excise (read exorcise) theevil of the snake, abet-
ted by the patient whose expectationisto seetheevil
excised? Doesthe method of treatment reflect the
mora expectationsof our society, an acceptablemeans
of retribution againgt the serpent “whoseevil sirit yet
liveswithinthewound?’ Arecidivisticcaseof, Ifthy
right hand offends thee, cut it off—? The patient
contributesthrough hisown tacit expectations, per-
haps needing to be punished for hiscongresswiththe
demon-snake (hisblood diluted by the devil’s sub-
gtance becomesspirituaized, asn) withonly themost

radica andviolent ritud capableof expiatinghim. The
cruciform brand of the old “cut and suck” method
evolved fromamoreinvocativethan practical strate-
gy; the carving of asacred cross over the devil’s
marks, to drive the demon out.

The Pentecostal snake-handlersdo not require hu-
man intercession to banish their devils—they havea
patriarchal God who asksonly faithfor Hisfee. But
the scientific heathen abandoned in the techno-wil -
derness, must extract hiscuresfrom anincreasingly
materia rellm. Divorcedfrom* divinecontact,” and
urged on by vague impul sesno lessbeyond hisun-
derstanding than those of hislessenlightened forbear-
ers, hedigsfranticaly with hisknifein order to banish
the mysteriousforce of nature whose pharmacol ogy
both intriguesand horrifieshim. HisGodsariseand
appear not inreligioustracts, but inthe equally dog-
matic assertions of other scientists. Wereour extra-
terredtrid vigtorsFreudiansaswell asdiensthey might
diagnose other causes, such asthoseoriginating in
childhood; apuerilecuriosity to seewhat isinsgde so
gruesome an item as a snake-bitten hand or foot,
which, swdlingupwithfluid, becomesphdlic; thegrat-
ification of taking completelicensewith the body of
another person, of splitting end to end themonstroudly
swollen member and watchingitsinsdesavulse—a
deeply persona activity between consenting parties,
medicaly justified. Old demonsdiehard.
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