Occasional Papers of the Cape Fear Serpentarium
Death in the garden of good and evil
Six new cases of bushmaster envenoming*
by Dean Ripa®© 2003

Figure5. At even 9-months age abushmaster hasenormousfangs! A finger could be pieced through, with
intramuscular injection anear certainty in ahand or foot. Photo Regina Ripa. Cape Fear Serpentarium.

Heisa fool who injures himself by amassing things. And no one knows why people cannot help

but do it. — Danse Macabre

If you are bitten by this snake, it is better to just lie down under atree and rest for you will soon
be dead. — Unknown, attributed to an Amazonian Indian tribe.

“IFYOU HAVEN'T BEEN BITTEN by avenom-
oussnake, you aren’t handling them enough,” asmeas-
ter venom-extractor, Jm Harrison, putsit, fang-in-
cheek. Truer words never mocked a man, as the
followersof GeorgeWent Hendey—fingersblack and
bl oating—can testify, when the guileful Serpent, tru-
est of al believers, provesstronger poison thantheir
ownmerdy humanfaith. Veteran snakekeeper, Mike
Goode, Curator of Reptilesat Ohio’sColumbusZoo,
broke Jim’'sruleonly to pay for itintheend. Manag-
ing thousands of venomous snakesin hislifetime, he

* Tocitethisarticle: Ripa, Dean. 2003. Six New Cases of
Bushmaster Envenoming, in The Bushmasters (Genus
Lachesis Daudin, 1803) Morphology in Evolution and Be-
havior; 3rd Edition. Electronic book. Cape Fear Serpentari-
um. Wilmington, NC.

beat the Devil at hisown game, and younger than |
am now, passed away in hisseep of causesunrel ated
to herpetology. Call himwiseand careful, | fairly
think hemissed hischance! Eric Brand wasanother
wise handler, and Brad Warren and Tommy Spivey.
All died young but not from snakebite, though they
played inthe poison. Giventhe option, would they
not rather have chosen to add another interesting case
report to the books? One of the greatest handlers|
know is Scott McKenzie, still living. Heisone of
those charmed charmerswho aretaking no chances,
or at least taking them in so discrete away that the
snakesdon’t seemto noticetheir option. Whenthe
roll iscaled up yonder, will he bethere, boasting his
great skill and deriding my clumsiness? Or will he



sensealack inhislife'sexperience, long for thefiery
throb he never had, the tang of blood in hismouth
sucked from two oozing wounds, ablistered blown-
up armand the savor of hivesbrought on by excesses
of antivenom? ThereisCharlie Jonesand Carl Hiatt,
George Tregembo and both his sons, old men now,
who playedinthe poison and never knew theglory of
itssting; but theseangel sof good judgement and bet-
ter fortuneareoverdl rare, and we canfairly guaran-
teethat the Devil would have had Hisway with them,
as He has had with me, if they had played a good
deal morethan on Sunday. Jm’smaxim standsthis
sdeof heaven: handlethe Devil enoughandthe Devil
will havethelast word! Cautioniswell for some—
but what of curiosity? Andwhen curiosity getsthe
better of caution. .. ? Perhapsonly aDewey Chafin
canfollow meinto thisdark tunnel of the soul, but
therecomesamoment when aspecid lineisdrawnin
themind—for the sheer purposeof exceedingit. Poe's
Imp of the Perver se rulesthe game.

What does snakebite feel like? tempts the Ser-
pent from hisbranch. Oneday it dawnsonyou, se-
cretly, and with demented ins stence, aneed to know.
| must have needed to know too much, too often.
Eleventimes| heardthecdl, and willingly answered!
| had my littlejustificationsto be sure—for every act
of “clumsiness’ oneof those pretty, plausiblestories
making pardonabl e the not-so accidental “accidents’
bubbling up through the muddy, unmentioned famil-
iarity that breedscontempt. Intruth| could not resst

Figure 2. A 1-day-old neonate showing fangs,
which are 7 mm long in this 46 cm long specimen.
Subcutaneous envenoming by neonates should
not be deadly to adult humans, despite intense
pain and dramatic edema. Severity of envenom-
ing is probably related to route, with the more
serious intramuscular inoculation likely only in
the digits (in bites by neonates). At age 2 months,
however, the hatch-size is doubled, and here i.m.
injection is possible. Case 4 reports an example
producing very dramatic systemic effects, which
could have led to death.

theglare of Serpentism, the hypnotic, con-
flagrating Eye blazing down on mefromthe
immortal Tree. A giddy ladder roped down
from shuddering heights, shapedintotheas-
pect of asnake, coiled moonbeamsand ner-
vous tissue. Transfixed, | climbed the
branches, following ashining path into star-
strung worlds winding and churning like
wheels. A feathered tongue brushed my
cheek and apoisonousfruit beckonedinthe
dark. | wanted totasteit—willed myself to
tasteit. Or somethingdid. A trial by fire, and atest
of—faith? If not of faith, then of what???

Snakebiteisapoor hobby—and an even worse
religion. Itisaharrowing ordeal even for the sea-
soned “old hand.” Whether ten minutes from an
emergency roomor inaremote, mud-rilled junglefar
frommedical help, each experiencebringsadifferent
level of panic, a different expectation of the out-
come—each asgrim asthereputation of the particu-
lar snake that has caused the bite. No amount of
reassurance can put “thefacts’ from your mind, no
painkiller lift theboiling firefromyour limb. Thepoi-
sonthat istransfiguring your flesh, blood, nerves, heart
and brain (your pride, too!)—reshaping you for the
slow ride to the mortuary via the faster ridein the
ambulance—isgiving youllittleglimpsesinto the suf-
fering and debilitationtofollow. Your mind castsback
to the photographs you have seen of other victims
likeyoursdlf, withwhom you fed anunexpected kin-
ship. The amputees dragging their rotten stumps
aroundtheir yardsdidn’t look so carefree, did they!
Nor will you be, hooked up to adialysis machine
whileaperplexed surgeon, peeling back putrid ban-
dages, throws more and more hunks of you into the
disposal till he has reached, after some unhappy
months, an acceptable termination at your shoulder.
It began much the samefor the peopleinthe photos.
A feding of “livefiregerminatinginthewound, asif
red hot tongs contorted theflesh.” Picado’s(1910)
terrifying description of Bothropshbiteremainsasac-



Figure 3. Minimal edema of thumb at 20 minutes
post-bite in neonate Bite 1. Edema would increase
over the next hours, surpassing the elbow. In
bushmaster bite, severe systemic manifestations
may precede extreme edema. If thereis no swelling
within 30 minutes of the bite, envenomation has
probably not occurred. In this case, the damage
remained local and no systemic effects developed.

curate asany writtento date. Thelividness
and the deforming swelling asthe black-blis-
tered flesh explodes from the outward pres-
sure; themouth spitting up bloody threads; the
unendurable pain and theeyesliteraly weep-
ing blood; and finaly, the awful swest of “red
pearls’ sgndlingtheendisnear. For thepro-
fessonal snakehandler thereistheaddediro-
ny of having beenwarned well ahead of time.
Your senseof humor survivesyou, tugging on
your i.v. linelikeamocking old devil to remind you of
your folly: “Play with snakes, would you! Well, we
toldyou so! Why didn’'t youlisten?” You waveyour
rotting armin protest, mouth mucking through theblood,
“I thoth them beauthiful!”

Indeed; and so might their venom be called beauti-
ful, withitsrich constellation of atoms, 2000inal,ina
molecular structure fundamental ly the same as cancer.
One needn’t alwaysgo so horribly. Cleopatramight
have experienced only somemild discomfort from her
cobrabite, until her eyelidsbegan to droop, her speech
slur and her lungs ceased responding to the mundane
neural commandsto breathe the sweltering Egyptian
air. Somehites, especially the neurotoxic types, keep
you guessing until thewholetime. Thevictim doesn’t
even know he' shasbeen poisoned until the salivagtarts
over-pouring hismouth and hisbreaths beginscoming
up short. Therearethedy, cregping envenomingsthat
kill you sneakingly and unexpectedly (e.g., Joe Sowin-
ski, krait; Carl Schmidt, boomslang; Robert Mertens,
twig snake; thelatter two speciesbdieved to havebeen
only mildly venomousat thetime); and therearethose
more grandiose poisoningsthat leave no doubt of their
trgectory fromugly beginning to uglier end (Gerad de
Bary, puff adder; Wed ey Dickinson, king cobra; Dou-
glasMarch, fer-de-lance). Finally, and most direly to
befeared, arethose envenomingsthat leavenotimefor
thedark imaginationtotakehold. Envenomingssoover-
whelming, anguishing and suddenin their assault that
thethought of death seemsmerely an abstraction, for it
cannot be separated from the catastrophic physical at-
tack—wherethe hopefor survival becomesabandoned
toastrange new quest: for amerciful oblivion. Thisis
bushmaster bite, aroller-coaster ride straight downinto

the Lake of Fireand that leaveslittletime evento
pray. Of my 11 viper bites, threetimesinthefield (in
Africaand Central America) and seventimesinthe
laboratory, four were by bushmasters.

Documented envenomings by bushmastersare so
rarethat my own four casesadd significantly tothe
total number of bitesrecorded—almost 50 percent
of all casesfor which effectsand trestment data.are
known (seeHardy and Silva, 1998, for asummary).
These"interactive’ bites(oftencaled “illegitimate”)
offer aningghtinto bushmaster envenomation not seen
inother literature. For once, not only dowehavean
exact determination of the species(most “legitimate”
bitesareof questionableidentification) but for thefirst
timewe know the exact size and age of the snakes,
thesebeing produced in captivity. Wehaveasothe
exact localities of the lineage types. Two of these
cases congtitute thefirst described envenomingsby
L. melanocephalaintheliterature, whiletwo others
provide afirsthand ook at the neonate bite, not yet
recorded for any bushmaster species.

If bushmaster biteisrare, soissurvival. These
four new envenomings, with two more casesinvolv-
ing reptile enthusiasts, oneinthe State of New York
(whichlincludehereas”Bite5”), and another in State
of Michigan (Bite6), are sufficient to skew the mor-
tality statisticsof Central American bushmaster bite
(both species) from an uncomfortable 46% (5 of 11
treated cases; Hardy and Silva, 1998) to adlightly
more bearable 37% (6 out of 16 cases). Thisinno
way diminishestheir severity. Atleast threeof these
six envenomingswould have been fatal without im-
mediatetreatment, whileoneother (fromamerely 2-
month-old specimen) produced very dramatic symp-



tomsthat might well havebeenfatal toasmdler, less
hedlthy individud. Inthefollowing passages| detall
these envenomings with respect to symptoms and
treatment, and show some support and some contra-
dictionstothe present literature onthe effects of bush-
master venom in man. As Greene (1997) notes:
“[Bushmaster] biteisextremely serious, and yet acci-
dentsaresorarethat welack aclear picture of prop-
er treatment.” 1t ishoped that these pages, showing
exampleswheretreatment was successful, will serve
asaprotocol for the treatment of future envenom-

ings

Bite 1

My first bushmaster bite occurred in July 1993. |
was 36 years old and weighed 79 kg. The snake
was a 10 to 14-day-old L. stenophrys, hatched in
captivity. Itwas45cmintota length and weighed 80
grams. The parents of thissnakewere collectedin
thevicinity of Bribri, Provinceof Limon, CostaRica

A defense bite (as opposed to afeeding-response
bite), it wasthewound of asinglefang only, and this
behind thesecond joint of thethumb. Symptomswere
marked fromthefird: intenseburning-throbbing pain,
with extremelocalized inflammation, and swelling of
the entire hand and wrist within 2 hours. Edema
reached theelbow within 6 hours, remaining swollen
for 7-10 days. Thethumb and hand remained sore
and stiff for about 30 days. No systemic effectswere
noted. Treatment consisted of 5 ampoules of anti-
venom (Anti-Botropico, Crotalico, Laquesico, pro-
duced by Instituto Clodomiro Picado, CostaRica)
injected intramuscul arly, and bed rest. Althoughlocal
symptoms progressed rapidly, at no point did | con-
sder my lifein danger. Thedecisontotakeantiven-
om was made on the basis of significant local pain
and the bushmaster’ sreputation for causing serious
tissuedamage (areputation | have since chalenged).
Recovery from my previous viperid envenomings
seemed to indicatethat rapid administration of anti-
venom could avert tissue damage, my not having sus-
tained any permanent injury inthese other accidents.

Gutiérrez et a. (1990) reports low edemaand
inflammation producing componentsin the neonate
venom wheninjected into mice. Andyet herewas
clear evidence of the capability of the venom of neo-
nate bushmastersto produce significant pain, swell-
ing andinflammationinahumanbeing. Towhat ex-

tent antivenom prevented these effectsbecoming more
severe can only be specul ated.

Onhindsight | would not havetaken antivenomin
thiscase. Use of antivenom increases sengitivity and
thuslimitsthe use of antivenom in future envenom-
ings. | would experiencesimilar encounterslater on,
and get by without any treatment. Astherearetimes
when only antivenom, and large quantitiesof it, can
keepyou dive, onewantsto“saveonesdlf” (punun-
intended) for these grave eventualities, and not risk
combining anaphylaxis, from alergic shock, with the
aready grave hypovolemic shock-effectsthat under-
scoreaseriousenvenoming. Thesymptomsof ase-
riousbushmaster biteare of quite unmistakablechar-
acter and not to be confused with the comparatively
mild sequel ae seen on thisoccasion.

Bite 2

My next bitetook placeinthefal of 1994. Thesnake
wasal.4-year-old captive-bornandraised L. mel-
anocephala. Itslengthwas 150 cm, and it weighed
2200g. Thelineagewasvicinity of Rincon, OsaPen-
insula, Costa Rica. A feeding response bite, the
snake'smouth closed acrossthe knucklesand base
of my ring finger, and then held firmly onfor afew
seconds, till my ownviolent resistance disodged its
grip and the snakelet go. Therewas considerable
blood from thefang wounds, and stinging.

Despitethefull embedding of one2 cmlong fang
intothetendinousareaimmediately behind theknuck-
les(theother penetrating to asuperficia depthinthe
web of themiddlefingers), the bite produced little
morethanlocal pain, aswollen hand and forearm (not
surpassing the elbow), and amonth or so of “tiff and
sore” fingers. | declined antivenom, and, two hours
after the bite, went out and had a good supper. |
recall that | remained passionate enough that night
(and carelessenough of my hedlth!), tofulfill the sex-
ual obligationsto my then newly-wed wife; thesema-
neuverswereunimpaired. Obviously | did not con-
sder my lifein danger, and whilethe pain wasgnaw-
ing and troublesome, it was not enough to dissuade
mefrom pursuing such carefree and vigorous physi-
cal activity, doubtless encouraged by the cannabisl
has smoked earlier. Other than thelurking fear of
somepossibleintraorganad complicationsin storelat-
eron(e.g., Karl Schmidt'sfatal boomdang bite, with
itslong delay), and aperiodically rapid and dunning
heartbeat (that had nothing to do with sex!), no sys-



temic effectsweredetectable. Thereresulted nobleb
formationsor other hemorrhage, abscessesor necro-
sis. Ultimately, therewas not even much swelling,
which remained mild and receded completely after
threedays. A mildlymphadenitispersisted for aweek
or so. Herewasapotential for life-threatening ef-
fectsfrom afair-sized, subadult snakewith adefinite
intent uponkilling prey, and yet clearly not much ven-
omwasinjected—adry, or at least “ dryish” bite. Wit-
nessing the accident was my wife, Michelle Ready,
anAudtralian national who knew very littleabout en-
venomation and nothing whatever about the reputa-
tions of the New World snakes. Amazed at how |
seemed tojust walk through the affair, sheremarked
afterwardsthat “ bushmasters must not be very poi-
sonous.”

Bite 3

Theeventsof April 17, 1995 generously refuted my
wife'scomments. Inafeeding response, a120cm
long L. melanocephala (9-10 monthsold; samelin-
eage asprevious) struck the dorso-ulnar part of my
right hand andwrist, and gavewhat | recognizedwithin
secondsto beaseriousenvenoming. Painwasim-
mediate and stunning, and spread rapidly throughout
thehand, intothefingers, wrist and forearm. There
was consi derabl e bleeding from the deep puncture
wounds (thefangsof aspecimenthissizeareroughly
18 mmlong). | took thisbleedingtobeabad signas
therearetwo large brachial veinsinthat part of the
hand. An attempt to bleed thewoundsof their ven-
om manually (under cold running water to prevent
coagulation) expressed considerable blood at first,
but, with the extreme depth of penetration, the ad-
vancing edema soon pressed the wounds closed.
Within about two minutes no further blood could be
expelled. Swelling up almost before my eyes, the
skin (and underlying tissue—fascia, tendons, muscles,
&c.) rapidly tightened and within 5 minutes| could
no longer bend my fingersto makeafist. Loca pan
increased steadily and becametransfixing—themus-
clesof my hand paralyzed, asit were, with adeep
concuss ve achelikeacombination of blunt trauma
and fire burn, and that gripped me with each new
throb of my intensifying pulse. Systemic effectswere

rapidly incapacitating:

At 10 minutes: dizziness, loss of coordina-
tion and balanceresulting in aninability to
stand; temporary losses of consciousness;
atered sensorium (visionsof halucinogenic

color patterns, senseof enlarged surrounding
gpace); drowsinesswithfedingsof euphoria

At 15 minutes: nausea; sweating and cool
skin; feding of swollentongue (making speech
difficult); numbing of lipsaccompanied by un-
controlled drooling/dternately dry mouth and
difficulty swallowing; lymphadenitis; rapid
pulse(rising to above 110).

At 20 minutes: projectile vomiting; explo-
svediarhes increasingly rapid pulse(to 125);
lowered blood pressure (91 x 54 mm hg).

At 25 minutes. chills; intense stabbing pains
inupper abdomen-lower chest; burning pains
inkidneys(lower back) and violent cramping
inthemusclesof thelower back; hyperpnoea
(abnormally rapid breathing); falling blood
pressure (67 x 51 mmhg); rising pulse (130).

At 30 minutes: continued stabbing painsin
abdominal-lower chest and lower back pain
(becoming moresevere); continued vomiting
and diarrhes; cold ashen skin; labored bresth-
ing; blood pressurecontinuingtofal (48x 35

mmhg).

At 35 minutes: blood pressure nearly unde-
tectable; pulsefaint; respiratory distress; ac-
rocyanosis (cyanosis of the feet); red and
white spotson face, neck and chest; genera
body numbness; inability to sit up or stand;
gpeech difficult.

At 40 minutes. No detectable blood pres-
sure, absent pulse. Consciousbut disinter-
estedinfate.

Thespeadwithwhichthehbiteof thisrdaively small
snake (scarcely one-fifththemassof theadultit would
eventually become) incapacitated aman my sizeis
gravetestimony to the bushmaster’ sreputation asa
quick killer of human beings. Suddenly theoldre-
portsof “deathinten minutes’ camegrimly, believ-
ably together, and | saw my lifeleaving me. Bush-
master bite can be compared to being struck by a
car; oneisliterally “knocked-down™ by the venom,
and within minutes of theinoculation. Thereisno
timefor pondering destiny (* havel been serioudy poi-
soned?’), noneof thethought-provoking delay of most
other snakeshites, where systemic effects progress
dowly by comparison.



Numbing of thelipsand face, dizziness, |oss of
coordination and lapses of consciousness occur in
under ten minutes. Space seemsaltered and objects
appear disproportionately far avay. Thetonguefeds
thick and the mouth overflowswith saliva. Speech
becomesdifficult, and onemimicsunintentiondly the
stupor of dcohalicinebriation. Before20 minuteshave
passed, convul sive stabbing pains attack the abdom-
inal area. The shocksare hard and relentless, im-
pacting at intervalsof 2 - 3 seconds. Now the mouth
beginsgeysering vomit and thelower tract exploding
withdiarrhea Thewholedigestivesystem seemsturn-
inginsideout. Doubled over with spastic cramping,
thevictim cannot stand up to makeit to thetoilet and
soilshimself wherehehasfalen down. Thecrippling
agony inthelimb, the draining weakness, dizziness
and ddlirium, the projectilevomiting and diarrhea, and
theparalysing joltsto theabdomen that frameall this,
formapictureof despair impossibletoreconcilewith
the state of mundane good health enjoyed just prior
totheinoculation.*

| had been bitten by acreaturel had brought forth
fromtheegg. | had once held that egg in my hand,
weighingit—likefate? It seemed aquaint irony now,
part of afleeting existencereceding rapidly fromme.
The pounding inmy wrist and hand reminded mebut
dimly why al thiswashappening, and yet so sunned

was | that it seemed little to matter. A wrecked,
wretched creature bathed in vomit and excrement,
literally vibrating with abdominal seizures, | soon
ceased struggling to help myself and remained lying
where | had, asthough ages ago, fallen down, my
eyesstaringinablurred numbness, gasping through
ghrinkinglungs. For al that, my mind remained clear
and | wasat al timesaware what was happening to
me. Therewasasensation of falling, of being swal-
lowed upwithinanirresistible darkness. | wassink-
ing on ametabolic elevator, by droning andinexora-
bleprogression, further and further into the earth—
down, down to some place even lower than where
my body was. My blood pressure had abandoned
me—in search of my lost pulse. By theinexorable
logicof thisstrangest of poisonings, | wasbleeding
to death—without losing any blood.

From their report, the paramedicsentered tofind
“awell devel oped 38-year-old whitemalelying out-
stretched on floor vomiting. .. wife sayshehasbeen
bitten by abushmaster snake. .. thefang woundsun-
believably far apart, gpproximately 3cm.” And later:
“ Patient somewhat sedated but oriented timesthree,
cooperative, and ableto give pertinent information. ..
wife said he needed epinephrine and Benadryl, with
additional dosesof antivenomintravenoudly... had

* |t isamost equally shocking to the caretaker. Confronted by these life or death matters crashing in upon an apparent
tranquility, witnessing in the human being an age-old pharmacol ogical ritual normally staged on rats, and whosetide oneis
powerless to stem, one tries some basic first aid to avoid doing nothing at all: keeping the victim’'s feet elevated so asto
force blood into his heart, and turning his head to one side to prevent him choking on his own profuse regurgitations.

Thevictimisresponsive, but disinclined to speak. It seemsto cost him great physical effort to move the muscles of the
mouth and form words. Having learned by now that movement triggers more agonal spasms, he has been lying renitently
still. Only the convulsive clenching of hisabdomen, giving him ajerking, shivering appearance as he hovers prone upon
hisback, his mouth periodically opening like atrap to spout vomit, then closing mechanically once more, betray signsof an
intermittent, feverish activity; but what began at first as a desperate measure to obtain comfort has evolved into aprogres-
sive muscular stiffnessimpossibletoresist. A deeprigidity spreading up from hisarms and legs, afflicting the torso, neck
and jaws, has ended in his chest growing inelastic and tight. The deep heaving inhalations of breath that came formerly at
quick intervals, one on top of another, have fallen to a gasping shallowness, no lessrapid, but uselessfor gaining air. He
laborsto inflate his chest, but the minimal ventilation he receives does not compensate the difficult effort. Hisbreathing is
compartmentalized, concentrated within asmall areain the uppermost part of hislungs. The extremitiesare blue, cyanatic.
His neck and shoulders are covered with leprous white patches. Heisincontinent and filthy, but is no longer concerned.
Disconnected from his senses, he feels his body getting smaller and smaller, taking up less and less space inside a larger,
colder emptiness that iswelcome for being relatively painless. The clenching pains in the abdomen have not ceased, but
areretreating farther away from acentral point of awareness, asthough they were happening to somebody else. Hismind
has turned inward. If heisconscious at al of people’s efforts to save him, it is of the pointlessness of their operations,
which he suspects must certainly fail. He no longer feelsasense of panic, rather a sense of detachment from the outcome.
Ashypothermiasetsin, historments grow vague and distant, gray asthe feeling of utter cold invading hislimbs. A glance
at his face will show his eyelids slightly parted, his pupils tensely upturned, his eyeballs rolling back in his head. If
guestioned now asto how heisfeeling, he will probably not bother responding. Heislying in avast numbing wind.



Figure 4. Dean Ripa’'s bloated hand 48
hours after near fatal envenoming by L. mel-
anocephala (Bite 3). Tense edema exceed-
ed the shoulder and skin appeared near
bursting in the fingers, hand, wrist and fore-
arm. (Ripa's comparatively slender hand as
it normally appears can be seen in Figure
17.) Within 7 minutes he was experiencing
loss of consciousness; within 20 minutes
projectile vomiting and uncontrollable diar-
rhea; within 25 minutes severe abdominal
and chest pains; at 30 minutes total physi-
cal collapse; at 40 minutes no detectable
blood pressure or pulse. The local sensa-
tions may be compared to a trauma injury
(“like having your hand slammed in a car
door”). The lethal action of bushmaster bite
is primarily an effect on blood pressure: the
victim dies from hypotensive shock. In Ri-
pa's four reported bushmaster envenomings
(five as this chapter goes to press), two in
the severe category, no bleb formation or
necrosis occurred, and healed without any
permanent defect.

taken ninevidsintramuscularly before
cdlingeMS....”

Actudly, my wifecaled EM S—I would havebeen
incapable of holding atelephone. Significant wasa
general body numbness as she plunged a stout, 20
gauge syringe-needle, of thetype used for injecting
horses, into my hipsrepeatedly, ddiveringthe9 am-
poulesof antivenom in voluminousbursts. “Okay,
you canstart now,” | told her, readying mysdlf for the
jabs. Infact she had finished minutesbefore. The
crashing painin my hand and arm, the delirium and
fleetinglossesof perception, wereenough apparently
todivert my attention from so mereathing asabig
needle crudely jabbed into me 9 timesby hit-or-miss
methodsand delivering amassive 10 ml of liquid at
each go.

The sheer sze of thesnake sfangswith their deep
intramuscular penetration would bejarring enough
evenwithout venom—with venom the pain becomes
sotransfixing that oneisunableto think of anything
else. Asthevenom spreadsthelimb becomesaboail-
ing cauldron. A seething pressure as of some hot,
corrogveliquidfoaming chemicadly tolife, fulminates
within thetendons, and exertssuch atightnessinter-
nally that theflesh threatensto explode. Theknuck-
leserect like bubbles, thewebs of thefingersdisap-
pear, and the thumb bulgesinto an ungainly stump.
Before two hours have passed, the hand will have
been converted into something resembling acow’s
udder, the digitsabsorbed into agnarling, agglomer-

ated mass. Within minutes, however, thelimb be-
comesdisabled. Thefingers, pardyzedwith pain, grow
sothick asto beinoperable. Theunderlying fasciaof
thearm becomesaterriblegirdlemacerating theblood
flow and theskinitself becomesacondtricting tourni-
quet. Painisanimportant diagnostic sign. Because
of thevery long and stout fangs, there can beno* non-
painful” bushmaster bites, so differentiating between
a“dry bite” and agenuineenvenomingisprimarily a
matter of determining thelevel of pain experienced.
Discomfort being enhanced tenfold by theradiating
effects of the poison, pain excruciating enough to
hinder thefunction of theextremity isagoodindica-
tor of aserioushbite, whileswelling andinflammation
areso dramatic asto leave no doubt. Asshock sets
in, convulsivejoltsto theabdomina musclessend one
crashing to one' sknees. Thejoltsspread, soonin-
volvingthelower back aswell. Withal thesewrithing
interventions, medically treating onesdlf isimpossble.
Thelimb bunglesabout like ausda essclub, the bow-
elsaredischarging uncontrollably and one can’t stop
retching long enough evento consder dementary first
aid. Socomplex aprocessas self-administering an-
tivenomisout of the question. One needs assistance
eventoreachthetoilet. Sooneventhissanitary ritual
isabandoned asthe need to lie prone becomes over-
whelming. A human sewer disgorging enormitiesof
vomit and excreta, oneflopsindifferently downin
one sown purgations, thewill tosurvivereducedtoa
distant, unbelievableidea. The conflagrationinthe
wound issufficient to bring oneto tears, and yet it
remains the least memorabl e of the process. | re-



member my wifelifting up my turgid hand and arm
onto apillow at my side, on the floor where | lay
stripped of my shitty clothes; and then her asking me,
inasobbing voice, if therewas something she could
do to make me more comfortable. “Makethelittle
man stop,” | mumbled inmy delirium. “What little
man?’ shequestioned. Hewasmy own private night-
mare no-one could see but whosefists| plainly fedl,
detonating against the muscles of my stomach—a
phantom pugilist adheredtomy chest likethesnarling
impin Fusdli’s The Incubus.

Systemic effects continued en routeto hospital and
some four hours more whilein emergency care. |
vomited over myself and lost control of my bowels
many timeswhileonthetable. Literaly vibratingfrom
thefasciculations of the abdomen, my teeth chatter-
ingincessantly (I felt freezing cold), | sruggledtokeep
aclear enough mind-set to direct from my bedridden
positionthe courseof treatment that | suspected might
save me. The attending physicians, who had seen
few cases of snakebite and certainly nonelikethis
one, followed my feebly expressed instructionsand,
combined withtheir own professiona expertise, soon
arrived at aprotocol: intravenousnormal salinewith
epinephrinedrip (to control hypotension), 200 mg of
diphenhydramine, 125 mg methyl prednisol, withan
additional 50 ml polyvaent antivenom intravenousy
(Anti-Botropico, Crotalico, Laquesico, produced
by Ingtituto Clodomiro Picado, CostaRica). Thelat-
ter now totaled 14 ampoules. Oxygen was contin-
ued (started en routeto hospital). Prothrombintime
wasmoderately abnormal. Myoglobinand fresh-fro-
zen plasma, and 20 mg. phytonadioneweregivento
hel p restore normal fibrinogen, which wasmarkedly
reduced. At no point, however, were hemostatic ab-
normalitiesvisibletotheeye. Noblistering or bullae,
no mucosa bleeding (epistaxis, hematuria, etc.) were
seen, and even thefang wounds produced little dis-
charge. Someminimal extravasation later was prob-
ably theresult of theintense pressurefrom the swell-
ing rather than any increased capillary permeability or
coagulopathy. Over the next 3 hoursblood pressure
wasgradudly e evated and most dbdomind-chest pain
ceased. After 5hoursblood pressure was normo-
tensve. Meperidine (75 mg) helped withlocal pain,
which remained severe.

Despite antivenom, edemaof the hand and arm
advanced, becoming massive over thenext 48 hours.
By 60 hours edema had exceeded the shoul der, en-
compassing thearmpit, neck, upper chest and back.
Thearm remained tensely swollen for threeweeks,

whilethe hand remained swollenfor four weeks. Ax-
illary lymphadenitis persisted for some six weeks.
Petechiae and ecchymoses of the hand, wrist, fore-
arm, upper arm and axillaevolved over 48hto 100 h,
but thiswas mild and appeared to be caused by ede-
marather than any hemorrhagic effectsof thevenom.
No hemorrhagic bullae or skin necrosis devel oped.
General recovery wasdow and uneventful, however
attended by great physical weakness. Thefang punc-
tures healed without scarring. Thebite-siteand sur-
rounding ulnar arearemained tender for thefirst year,
and flexation of the hand was compromised for the
first 6-10 weeks. However, noresidual defect result-
ed, and full mobility of the hand and wrist wasre-
gained after about four months.

Therapid systemic aterationsseeninthiscaseare
agrimtestimony to the severity of bitesby theselarg-
est New World vipers. Quick arrival onthe sceneby
EM Swith early antivenom and prompt supportivether-
apy (within 1 h post envenoming) averted what seem
destined for afatal outcome.

Bite 4

Yet another firsthand opportunity to observe bush-
master envenoming occurredin November 1998. The
fourth of my mishaps involved a neonate L.
stenophrys, age 2 months (TL 57 cm; Wt. 110 g;
lineageBribri, Limon, CostaRica). Thebiteoccurred
at 2:14 hwhilel was manually assisting the snake
through animperfect skinshed (I performmaost work
with these snakesduring their nocturna “waking” cy-
cle). Anangry “nuzzling” bite (see photo smulations
inthischapter and Chapter 20), the snakeinexplica-
bly held on and had to be violently shaken off thefin-
ger.

Two 10 mm long fangs had penetrated the fleshy
palmar surface of themiddlejoint of theright index
finger, through the muscleto the depth of the bone.
Based on past experience, | wasinstantly aware of
having gotten another “bad one.” Searing pain occurred
immediately, and with thetightening sensation of rapid
swdling, wassoonintensdly throbbing, smilar to hav-
ing your finger crushedinacar door. Therewascon-
S derable bleeding from thetwo fang wounds, revedl-
ing the depth of penetrationto be considerable. | at-
tempted manually to expressasmuch blood fromthe
woundsaspossi blein thehope of expelling someven-
om; however, asedemaincreased rapidly thewounds
soon closed and further bleeding them becameim-

possible.



Figure 5. Bite 3, showing receding edema
after four weeks. Note fang wounds on the
ulnar aspect of the hand and wrist. In this
near-fatal case, the fang punctures did not
necrotize, indicating that the hemorrhagic-
necrotic properties of this venom are not deep-
ly significant. Despite long-term edema, the
skin remained clear. The principal dangers of
Central American bushmaster bite are not lo-
cal but systemic. Necrosis is probably the
result of delayed treatment, secondary infec-
tion and/or confusion with bites by sympatric
Bothrops. Note the great breadth of fang pen-
etration in this species, one (the upper slash
mark) on the side of the hand, and the other
(the black dot at lower left) reaching the junc-
ture of the wrist. Compare to the massive swell-
ing in Figure 1, four weeks earlier.

Thishitewasextraordinary inthat sosmal asnake,
scarcely half thelength of theexampleprevioudy de-
scribed (in Bite 3), and of dramtically smaller mass,
produced comparably severe symptoms. Convul-
sveshocksof paintotheabdomina— ower chest ares,
vomiting and diarrhea, began within 20 minutes (after
50 minutestherewasintense burning paininthelow-
er back/kidneysaswell). Pulseroseto above 130,
then later becamefaint and eventually nearly unde-
tectable. Rapid breathing accompanied afeeling of
condrictionaroundthechest. Hypotensonwasagain
noted (63/50 mm hg at 30 min). Drowsiness, fever,
chills, pallor and swesting, red spotson neck (flush),
feding of swollentongue, dternating drooling and dry
mouith, difficulty swallowing, cold skin, &c. Atno
poi nt was consciousness|ost, nor weretherethecol-
or-hdlucinationsof theprevioushite. Whilemy senses
remained dear, theviolenceof theillnessleft memostly
incapacitated and quite unableto help myself. Nev-
ertheless| had periodsof fleeting motor control and
my senseof will wasnot entirely stolen from meby
the pervasive weakness seen previoudy. Suspecting
that administration of antivenom at thisstagewould
only complicatethe pictureof what clearly represent-
ed aform of shock, and to avoid confusing symp-
tomswith aposs bleautopharmacol ogicd reactionto
the horse serum (the unusua symptomatology of the
previoushite had | eft thisquestion unanswered), | re-
frained from using antivenom thistimeand injected
50 mg di phenhydramineinstead (frequent vomiting
prevented retainingit orally). Theantihistaminedid
littlegood. Intreating serum sickness, which | have
experienced several times, | have awaysnoted that
relief isprompt; but here nothing much seemed to

change. Theantihistaminefailing, | deduced that the
formof shock | had wasnot purdly histaminic; that is,
itwasnot duetoalergy. Therefollowed threehours
of agonizing convulsive painin my upper abdomen
and lower back, hyperpnoea (abnormally rapid
breathing), and uncontrollablevomiting and diarrhea.

Other than some nauseaand vomiting, by 5:50 h
most of the systemic reactions had resolved, either
spontaneously or from the eventual effects of the
diphenhydramine. | felt myself improving. Local
symptoms, however, continued to advance at aphe-
nomenal rate: the bitten finger, hand and arm were
now massvely swollenandinflamed.

Swelling of thehand and arm gradually increased
for thenext 60 h. By 20 h post-envenoming theswell-
ing had surpassed the shoulder. The fingers and
knuckles appeared near bursting, and grest care had
to betaken not tojar the hand (or to flex thefingers)
lest the skin split open. Thearm reached monstrous
proportionsand remained swollen to the shoul der for
14 days. After thistime, the greater portion of the
swellingintheupper ambegandowly shifting distal-
ly, back toward the elbow. Asedemasubsided, red
streakstracing the blood pathways extended from
the wrist to the forearm and surpassed the el bow.
After 25 days, the swelling in the hand and fingers
had entirely resolved. Thebitten digit, however, re-
mained immensely swollen and of astrangely hard
consistency for some 6 weeks. After four monthsthe
finger wasdtill painful, iff andindurate, and marked-
ly hypertrophic, approximately oneand ahalf times
normal size. Thisthicknesswas probably deep scar
tissue. After 8 monthsthe enlargement became no-
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ticeably reduced, and normal flexation wasrestored
at about 1 year.

Noteworthy inthisbite, asin the others, wasthe
absenceof hemorrhagic bullaeand skinnecrods. Even
thefang wounds ceased bl eeding after afew minutes
astheedemaclosed them. Themild ecchymosisthat
devel oped gradually over the course of days seemed
rather theresult of bruising fromthemassveswelling
rather than from aninduced coagul opathy or increased

capillary vessel permesbility.

Thiswasan exceptiondly “full bite” withcomplete
embedding of both fangsand long hold-time. The
fangsinaspecimen of thissizeareabout 10 mmin
length—half thewidth of thefinger—easily penetrat-
ing tointramuscular depth. Duetoitsstrike-hold na-
ture, agreat dedl of the snake’ savailablevenom must
have beeninjectedinthisbitefor such rapid and ex-
traordinary dterationsto take place (Chapters21 and
25 suggest probable amounts). Within 30 minutes
the venom had compl etely overwhelmed an 80 kg
men!

Recovery timewasd ow compared to the swifter
recovery of thehandin Bite 3, where antivenomwas
used, suggesting that antivenom can have someeffect
inpreventing local damageif used early on. Itsab-
senceinthiscaseresultedin along-term deficit.

Bite 5

In 1994, Bob Bowker, areptile enthusiast in New
York State, was bitten on the hand by a captive-
hatched L. stenophrys | had supplied him a few
monthsearlier. The snakewas approximately 1.3m
long, weighed 1.8 kg, and was 1.4 yearsold at the
timeof theenvenoming. It had beenborna my facil-
ity from alineage nativeto thevicinity of Bribri, Li-
mon province, CostaRica. Bowker, who was ac-
customed to working with theless heat-responsive
elapids, was bitten whileapproaching the open cage
with awarm damp towel he had been usingto clean
another cage. In the classic heat-pursuit attack
(Chapter 20), the snake camelunging out of the cage
and grabbed hishand.

Systemic dterationswererapid and extreme. Se-
vere hypotension, absent pul se, and periods of un-
consciousnessoccurred within 15-20 minutes. There
wasconvulsve abdominal pain, uncontrollablevom-
itingand diarrhea. Astheregppeared not timeenough

toreach ahospitd by road, thecritically ill patient was
arliftedfromhisyardtoamedica facility, wherequick
supportivetreatment to restore blood pressure and 20
ampoules (200 ml) antivenom (Wyeth polyvalent,
North and South American) saved hislife.

Hereagain we observe anear-fatal encounter with
dramatic shock-like effects occurring within avery
short timeframe. Considering the evident severity of
the symptoms, the lack of necrosisis remarkable.
Bowker recovered without any lasting damageto the
extremity. Inhisownwords, “| have had worsetissue
damage from the bite of amere massasauga (Sstru-
ruscatenatus). The sheer speed withwhich thisven-
om affected my wholebody wasamazing. Inlessthan
half an hour | wasdying!”

Bite 6.

The strangest of theinteractive biteswithin my per-
sonal knowledge occurred in Commerce, Michigan.
Thesymptomsweredistinct from any yet seen. This
envenoming involved yet another of my own captive-
bred specimens, alargeadult L. melanocephala. The
snakewas 2 metersin length, 9 yearsold and weighed
at least 5kg. TheenvenomeewasRodney Miller, 38
yearsold, healthy and of muscular build. Heweighed
90kg. | emphasizethisfact, ashewould weigh much
lessafter hisexperiencewith the bushmaster.

Miller was attempting to remove apieceof adry
skin-shed that remained had adhered to the snake’s
back when the snake, looping through ahollow-log
decoration in the cage, turned and struck his hand.
Onefang penetrated the dorsa aspect of theright mid-
diefinger; the other fang producing only alaceration
on the palmar aspect of theright index finger. The
pa mar wound seemsnot to haveinjected venom, while
thedorsa one could not have been only incompl etely
embedded, owing to the shallow depth of thebonein
that part of thedigit. Thefanglengthis2.5cmina
snake of the sizethat bit Miller. Nevertheless, itis
clear that some venom must have been injected into
thewound onthemiddlefinger. Miller wasadmitted to
the emergency department within 10 minutes of the
envenoming. At thistimethe phys ciansnoted hisanx-
iousnessbut evident normalcy: “A regular heart rate,
pupilsequa and reactivetolight, no erythemaor exu-
date, no angioedemaor swelling of the mouth, good
muscular coordinationsand mobility, withcranid nerves
[1-X11 grosdy intact. Hedeniesany abdominal pain,
nauseaor vomiting. All hehasispaininhisfinger. His



Figure 6. Dean Ripa's charred looking index finger 10
days after bite by neonate Bothrops asper (Trinidad),
showing hematomas (with bleb formation) where the
skin had become so taut it “popped,” resulting in ven-
om necrosis. Blistering and swelling had decreased in
size markedly by the time this picture was taken. The
venom of this species is strongly hemorrhagic. Itisin
areas of hemorrhage that necrosis usually forms. No
resemblence to bushmaster bite.

painiscurrently 8/10inintensity. Blood pres-
sure: 134/59. Pulse: 61. Respiration: 14.” Se-
verepainis, of course, areliablesign of enve-
noming in apitviper bite. Thiswasshortly to
become much moreintense. About 10 minutes
after the examination the whole hand extremity
beganto hurtintensely, witha“fedling of fireall
over hisarm.” Next hehad a“violent reaction” of jolt-
ing painintheabdominal area. Hiswiferecallshim
“rolling around in agony onthebed.” Hisbrother re-
calshim*“curled upinafeta position and shaking.”
These are strong suggestions of the* cattle prod syn-
drome,” thefeeling of abdominal shocksandjoltsthat
resemblecramping but which areviolently stronger. The
fetal position makesthem more bearable (pers. expe-
rience). Hissymptomswere now rapidly advancing,
with profuse sweating and transfixing pain, asituation
underlined by the aberrant constitution of hisblood.
Fromthetreatment report: “Hemoglobin (Hgb) is18.9,
white blood cell count (WBC) is 14.9, and platelet
count is235,000. D-dimer isnow markedly elevated
at 28.69. Coagulation studiescannot actually berun
becausethe patient’sbloodisnot clotting. Two EKGs
show thereto be anincomplete bundle branch block
but normal sinusrhythm. No ST elevation on either
test. Thepatientisnow having swelling of hisfaceand
tongue. Hewill beindanger of occluding hisairway.”
Hewasgiven Benadryl, Solu-Medrol and Zantac via
i.v., noneof which had any effect ontheswelling. Lat-
er: “ Thepatient required intubation and was given 20
mg of Etomidate and 120 mg of succinylcholineand
attemptsto intubatethe patient by myself havefailed.
Anesthesacamedowntointubatethe patient and place
a7.5 endotracheal tube. Prior totheanesthetist’stry,
the patient had an episode of emesisinwhich hemay
have aspirated some of the stomach contents.” The
patient and hisbrother recall episodesof vomiting pri-
or totheintubation (pers. comm); but thisisnot listed
inthereport, which seemsmore concerned with blood
work than with bedside observation. At thispoint it
becomesdifficult to piecethestory together. Thefam-
ily wasnot allowed into the treatment room and the
patient’sown memory of eventsisimpaired duetothe
heavy sedation necessary to control hisintense pain.
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Thereport notesthat Versed (5 mg) brought no sig-
nificant painrelief, nor did4 mg of Ativan (whichpro-
duces transient amnesia). After the Propofol was
administered to assist theintubation, Miller became
unresponsive—in short, in an induced coma. He
would have no memory of thenext 5 days—aperiod
during which hewould also experiencerespiratory
failure. What hiswife observed early onwashisin-
tensefacia swelling, which became so profound as
to makehimunrecognizable. “I wentinhisroomand
did not know who hewas.”

Thereport continues. “Heisnow having wors-
ening of theswelling of thehand. Heshowssignsof
hemolysisand needsantivenin. We started reconsti-
tuting Wyeth polyvaent Crotainaeantiveninand pre-
pared for infusion; wewere having trouble maintain-
ing peripheral accessonhimso| theningtdledatriple
lumen centrd lineintheright femord vein.” A subse-
guent hypotens ve episode was presumed secondary
to thepropofol, but thisimproved after receivingi.v.
fluids. “Healso started having bleeding from the
wound Steaswell asfromtheintratrached tubewhich
suggests heisgoing through mass edemafromthe
envenomation. We spoke with the antivenom bank
downin Horidawho located genus-specificantivenin
upinToledo. Wearecurrently facilitating transfer of
theantiveninto thehospital. Thepatient will needto
gotothel CU. Toxicology wasnotified and hasbeen
at bedsde.” The patient wasadmittedto ICU in crit-
ical condition.

A strange case. Two daysafter thebite, Miller’s
condition appeared grave. Hetill had severe swell-
ing of the upper airway, mucosaand lips, enough to
cause asphyxiation. Hisserum potassumwasele-
vated (5.9 from 3.3 on admission) and hiscreatinine
washigh (1.8). Hehad poor clotting (e.g., fibrinogen
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Evolution of an envenoming

Ripa sfifth bite by abushmaster occurred just at
presstimesoitisnotincluded intheoriginal text.
Theculpritisal. muta muta neonate, age 24 days,
18incheslong and weighing 74 grams(picturedin
Chapter 6, Figure 8). Withinten minutesof thebite
The ExtractorTM was applied to observe its ef-
fects(Figures7-9), if any, on removing venom.
Two punctures (Figure 9), 2 cm apart, mark the
envenomation site, where the venom was probably subdermally injected. The Extractor could barely
encompass both punctures, evenin the bite of thisbaby snake. The Extractor did, however, produce
significant suctionasseenin Figure9. Whether or not any venomwasactualy removedisunknown, but
Ripawasimpressed just thesame. “ Some small amount of blood and serum came out, which wasmore
than | expected since swelling quickly congtrictsthe punctures. If nothing €l sethe Extractor gave methe
feeling it could be helping, and with the panic of snakebitebeingwhat it is, that alone makesit worth the
modest cost. It wasfunto play with, awelcomediversionfromthepossibilitiesof dying.”

Ripa spreviousexperiencewith bushmaster biteled himto believe that hewould not soonbedyingin
any case. Whilepainwasintenseand cons derable edemaevolved over the next hours, hedid not, within
theallotted timeframeheisfamiliar with, experience thegrave and violently reactive sequel ae of Bites3
and 4 (asrecorded inthischapter). Thishite, hewasnearly certain, had been delivered subcutaneoudy,
so thevenom should not enjoy thetoxic boost of theintramuscul ar injectionshe had enjoyed previoudly.
Thedeadly “L-syndrome,” hetheorized, should not then occur. Hegot pretty much what he expected he
would get from so small asnake: amorbidly increased hand and arm, and acutelocal discomfort. His
normally dender hand asseenin Figures7 and 9 waswithin two hoursconvertedinto alivid, grotesque
balloon, Figure10. Figurellisat 3 hours, with swelling exceedingthewrist. Figurel2isat 6 hours,
with swelling reaching the elbow. Thetaut, swollen fingersare unbendable, asthough the hand were
encased inacatcher’smitt. By 16 hoursthe edemahasreached the biceps, and asof thiswriting it isstill
growing, with sometightnessand tendernessbeing felt in the shoulder. No antivenom hasbeen taken as
of thishour. The ultimate resultsremain to be seen asthisbook now goesto press. —ED.



Exploding with venom

Tenseedemaispainful initself, and the pressure produced by the constricting fascia can be such that the
doctors, unfamiliar with the snakebite paradigm, will try to do something done about it, evenif it meansdoing
theworst thing possi ble—performing surgery onthebittenlimb. “Better off tojust back your car over it than
tolet asurgeoninto thetreatment room. It'smuch cheaper and accomplishesthe samething.” Ripa sdour
viewsof surgery insnakebite arereviewed further in Chapter 23. Whiletense edemain bushmaster biteisa
definitesign of envenoming, itisnot by itself asign of alife-threatening condition. Bites3and 4 inthischapter
review those more dangerous systemic adterations. At 16 hoursafter thebite, thecalm, somewhat sedated Mr
Riparemainsconfident that hewill not meet “thelittleman” inthiscase. “ Thecritical minimum of K-complex
necessary to activate the L-syndromewastoo small,” he speculates. “Probably got lessthan5mg.” —ED.
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lessthan 50 with PT greater than 120, INR greater
than 13.15, PTT greater than 200) and showed Signs
of bleeding through theintratracheal tube. Thiswas
concluded not to befromamechanica injury (achest
X-ray confirmed good placement), but from tracheal
bleeding dueto massive edemaand perhaps hemor-
rhage dueto an activated clotting cascade (the punc-
turewounds on hishand were now freely bleeding).
Thetrachea swellingiscurious. Swelling of theface
and air passageshasnever beenrecorded inany bush-
master bite (see Chapter 24, Figure 27 for aninstance
in Bothropsbite), probably the most unusua symp-
tominthisseries. It wasangioedemic, certainly, and
autopharmacologically activated, dueto bradykinin
formation from the complex of kininogenin protease
and kdlikrein proteinase abundant in bushmaster ven-
om (Chapter 26). It wasprobably not astrictly al-
lergic response? The patient had no known allergies,
had never been exposed before to bushmaster ven-
om, and ultimately would not even devel op thetypi-
cal serum sickness seen after receiving exorbitant
amountsof antivenom. Symptomsof angphylaxisand
hypovolemic shock arevery smilar; yet swelling of
theairwaysisnot reported in hypovolemia. More-
over, thereisno evidencethat Miller washypovolemic;
loss of blood pressure has not been a serious prob-
lem. Weareleft with the question: aretheactivators
of “ Lachesissyndrome” essentially different from
thosethat cause anaphylaxis? If they are, do these
activators cause symptomsthat mimic allergic reac-
tionsso closdly that thedifferenceisonly inthe phar-
meacology?

Onceadministered, thenew Lachesis-specifican-
tivenom from Toledo Zoo works magically; within
hoursthefacid swellingissubsiding and by six hours
itisnot noticeable. Within 12 hoursafter theantiven-
om, hisblood pressure, which never did fal extreme-
ly, appearsnearly normal (120/70) and hisheart rate
only alittle high (120). Hisneck issubtlewith no
lymphadenopathy, neck massesor tracheal deviation.
Hisright arm hasdeve oped extremeswdling and blue-
nessthat extendsto thelevel of 5cm abovethed-
bow—thisisonly to be expected—nbut hischest is
clear toauscultation, hisheart rhythmregular andthere
isnocyanoss. However, heremainsavery sick man,
for by now hehasdevel oped serious pulmonary com-
plicationsafter hismany daysontherespirator. The
physician’simpressionsare: (1) Acuterenal insuffi-
ciency; nonoliguricat thistime; (2) hyperkalemia(re-
solved after antivenom); (3) devated CPK, likely sec-
ondary torhabdomyolyss; (4) fibroginemia(improv-
ing after antivenom); and (5) respiratory failure. Itis

not clear what thisrespiratory failure consistsof, but
thephysician“rulesout pneumonia’ asthecause. The
patient, who wasjust coming out of hisinduced coma
after 5 days, described to me scenes of bloody fluid
being pumped out of hisairways. Theblood cannot
be positively confirmed as secondary to the enveno-
mation, however; and could be blamed ontheearly
and forced positioning of theintubation inthe mas-
sively swollen tracheaduring what wasevidently an
emergency. Yet pulmonary congestion, quiteanother
matter, did occur, and thiswould ultimately become
the most serious secondary consequence of the bite
oritstreatment. Without full ventilatory support, flu-
ids (e.g., normal saline 100 cc per hour), and loop
diuretics (e.g., furosemide), Miller would have
drowned in hisown lungs. Pulmonary edemaisa
well knownand oftenfatal complicationinmany cro-
talid snakebites. Inmoreordinary life, it may becaused
by heart failure (astheheart fals, pressureintheveins
going through thelungs startsto rise; asthe pressure
increasesfluidis pushedinto theairspaces); by dam-
agedirectly tothelung (such asthat caused by severe
infection, smoke, poisonousgas); and by build up of
body fluid asisseeninkidney failure. SinceMiller
wasexperiencing acuterend insufficiency (with hy-
perkalemia), pulmonary edemawould bethelikely
result.

After 10 daysand 50 vials of antivenom, Rodney
Miller wasguardedly released. A pale shadow of the
healthy and muscular weight-lifter who had entered
thehospital, he had lost 20 percent of hisbody weight
(18kg), most of it musclemass. Herequired awalk-
er to stand and existed in agreatly weakened state
for monthsto come and could not go back to work.
A rough and ragged cough—residue of hispulmo-
nary issues—followed himfor some6weeks, increas-
ing hisgeneral haggardness. What happened? The
wholeenvenomingisrather mystifying.

Yet it could have been much worse. Hehad been
gpared being murdered by afasciotomy through pre-
senting tothe physiciansan earlier edition of thisbook
(my preaching againg fasciotomy can bereadin Chap-
ter 23), and which hiswisefamily membersinssted
was under no circumstancesto be performed. Had
surgery been performed hewould undoubtedly have
bleed to degth, or entered theirreversblehypovolemic
shock-state seenin other cases. Asitwas, hedevel-
oped no necrosis, nor any serious permanent deficit
inthelimb, and healed without scarring. Thethree
outer fingersof hishand remained numbfor 4 months,
but full use of the hand returned after 6 months. He



devel oped no serum sickness, very unusual consid-
ering the enormousvolume of antivenom hehad re-
ceived. Though aninjection by onefang only, and
thisonly shallowly embedded inthe hard dorsal as-
pect of thefinger (the 2.5 cm long fang would have
encountered the bone), Miller’s weirdly unusual
snakebitewould certainly have beenfatal had early
medica trestment, including quick intubationandlife-
support, not been available. Andyet if hehad died,
Miller’sautopsy might have concluded oddly that res-
piratory failure, not cardiovascular shock, had been
what killed him.

| concludefrom thiscasethat: (1) Miller had not
received enough venom to activatethelethal shock
syndrome (“Lachesissyndrome’) asit hasbeentyp-
icaly seen; and (2) that these activators (kininogenin
protease and kallikrein proteinase) inspired another
kind of autopharmacology endingin bradykininbuild
up (that mimicked but was not trueanaphylaxis; i.e.,
swelling of the upper airways); thiswithinitsaf could
have beenfatal; (3) that hewasa so perishing from
thedower acting hemorrhaginsand antifibrinswhich
werenotableinthiscasedespitewhat waslikely only
amoderate envenomation (dueto lack of the correct
antivenom inthefirst two days post-bite); and that
thisledto (4) rena insufficiency, whichinspired pul-
monary edemaand congestion resulting in pneumo-
nia-like symptomsthat were perhapsa so complicat-
ed by theintubation.

Conclusions

Therapid systemic effects seeninthese casesare
sounusud inpitviper envenomingsthat onewould be
tempted to blame them on autopharmacol ogical re-
actionsrather than upon the direct consequences of
what traditionally has been described as one of the
dower acting (“hemotoxic”) typesof venom. Indeed,
higamineshock showssomesmilarities vomitingand
diarrhea, increased sdivation and difficulty swallow-
ing (dry mouth), cyanotic skin on the feet and red
spotson the neck, swelling of theairways, etc. All
these effects can be seenin sengitivity to antivenom
and serum sickness, and inrare cases, alergy to ven-
omitself. Note, however that the violent abdominal
convulsions(contractionsof smooth muscles) arenot
typica of seruminduced dlergic shock. Indeed, ven-
om-induced anaphylactic shock isitself very rare
(Watt, 1989). Moreover, thefirst two envenomings
did not provoke any systemic alterationswhatever,
nor havetwo subsequent envenomingsby other pitvi-
pers, Bothrops asper and B. leucurus, in the first

patient (Ripa). Russall (1983) reportsthat cyanosis,
increased dlivation (with dternately dry mouth), vom-
iting and diarrheaare not uncommon in normal cro-
talid envenomings (however usualy much morede-
layed), whereno dlergy tovenomexists. Benadryl in
2 cases (used in Bites 3 and 4) was of questionable
worth, some 3-4 hourshaving el gpsed beforethe pa
tient wasstabilized (in allergicreactionsrelief isusu-
ally prompt). The patientshad no history of prior
alergies, yet had nearly identical symptoms. There
wereno urticaria, angioneurotic edema (pharyngeal
or larynged), or other disorders suggestive of vaso-
activemediatorsinthefirst five cases, dthoughthere
wassevereswelling of theairwaysinthelast, Bite6.
Inthislast case, however, it wasnot theimpression of
the physiciansthat they were witnessing aform of
allergic shock per se.

Venom allergy is unnecessary to explain these
symptoms. Thesyndromeof early nausea, vomiting,
abdominal colic, diarrhea, sweating, hypotension,
bradycardiaand shock isbecoming afamiliar scene
asmore bushmaster envenomingsare described; al-
together forming abody of symptomsuniquetothese
snakes (e.g., Jorge et a., 1997; Hardy and Silva,
1998). In acasereported in Torres et al. (1995),
systemic effectsoccurred after only 45 minutes: in-
tense swesting, vomiting, diarrhea, strabismus (eyes
divertedtoright andleft), difficulty speskingand swal-
lowing, dowing of theheart rate, and fall in systemic
blood pressurewith respiratory distress. A recentin-
teractiveenvenoming in CostaRica(recorded in Har-
dy and Silva, 1998) | eft thevictimvomitingwithinmin-
utesof thebite, withfainting and difficultieswith speech
occurring within 30 minutes of arrival at amedical
facility. Asnoted by Hardy and Silva(1998), enve-
nomingsby Central American bushmagtersareunique
among pitvipers, showing “anassemblageof sgnsand
symptomsthat isnot seenwith other crotalinesnakes”
These six new cases, representing about onethird of
al known bushmaster envenomingsof Central Amer-
icanorigin, confirmthisidea.

So what ishappening in bushmaster biteand why
dovictimssuccumb so quickly? Rapid systemic al-
terations (asin Bites 3, 4 and 5) fit the profile of hy-
povolemic shock dueto decreased circulating fluid
volume, acondition which antivenom cannot restore.
As Watt (1989) describes in bite cases of North
American crotaids: “ Clinica manifestations[of hy-
povolemia] includeatered sensorium, hypotension,
rapid heart rate and respiration (tachycardiaand tac-
hypnesa, respectively), weak or absent pul ses, pallor,
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sweating, and cool skin.” Herecommends oxygen
and volumeexpansionwith crystalloid (i.e., normal
salineor Ringer’slactate) provided thereisno evi-
dence of pulmonary congestion (these, among other
treatments, proved effectivein Bites3and5). The
rapid systemic devel opmentsin my two severe cases
(andin Bites5), even before swelling had become
massive, suggeststhat aradically decreased circulat-
ing fluid volumewas not theresult of edema. Thus,
whileitisknown that shock can occur dueto massive
swelling, whereathird or moreof thetotal blood vol-
ume may belost into the envenomed extremity, the
fluid volumeloss must have been of other localized
originin these cases, where shock predated edema.
AsRussall (1983) notes: “ Shock that followswithin
30 minutesof envenomation may not beentirely due
to thelossin fluid volume; it may be caused by a
defect in blood distribution, presumably caused by
intravascular pooling.” How quickly theseagentsmake
their way tothevita centers!

Dysphagia(difficulty inswalowing) isaseemingly
neurologic effect, but itismorelikely angioedemadue
to bradykinin formationfromkininogenin proteaseand
kallikrein proteinase, heavily present in bushmaster
venom (and proportionately greater inthejuvenile
snakethanintheadult; Chapter 26). Theconvulsve
abdomina fasciculations, well gppreciated by theen-
venomeg, a so resembleneurologicinvolvement. The
painisexcruciating, and oneof themost striking and
memorable effects of theenvenoming. Thisisquite
digtinct fromthecramping of colic, but anintermittent
spasm of the muscles producing aseriesof violent
jolting or stabbing shocksrecurring at intervalsof 2 -
3 seconds and continuing relentlessly over severd
hours; thedistressissuch that thevictimissoon over-
whelmed. Disturbances of the autonomic nervous
system, leading tovagal stimulation, formaclinical
pi cture compatiblewith neurotoxic poisoning (Silva,
1980/1981; Fan and Cardoso, 1995). Thevagusis
the10th cranid nerve, responsblefor movingthemus-
clesof speech and swallowing, and it transmitsim-
pulsesto the heart and smooth musclesof theviscera
organs, including the splanchnic nervesof theceliac
(solar) plexus. Notably, envenoming by thecommon
krait (Bungaruscaeruleus), an elapine specieswith
anextremdy high mortdity intheIndian subcontinent,
resultsin paralysisof anumber of crania nerves; the
10th nerveamong them (Theakston et a., 1988). Ex-
cessive sdlivation and fascicul ating abdomina mus-
clesarerecorded symptomsof thesebites. Isthisor
somesmilar involvement happeninginbushmeagter bite

aswdll; oristhiscourseof theillnessentirely distrib-
utive, from the standpoint of decreased tissue perfu-
sonandtheonset of shock? Again, these symptoms
moreparale excessvebradykininreleasefromkini-
nogenin proteaseand kalikrein proteinase(e.g, Silva
1981), than neurotoxicity. Symptomsof bradykinin
formation include severe abdominal pain, accompa-
nied by intensevomiting, weakness, watery diarrhea,
and an unraised, non-itchy splotchy/swirly rash. All

of these occurred inthe most severe envenomingsl

have described; and anon-itchy, splotchy rashonmy
own skin was observed during episodes 3 and 4.
Bradykinin has been described varioudy asproduc-
ing contractionsinthesmooth musclesof test animals
(eg.,Crouchetd., 1981; Azumaet a., 1983; Feres
et a, 1994; Field et a, 1994; &c); and the jolting
abdominal pain| haveexperiencedin bushmaster en-
venoming fitsmorethe description of sharp, unpleas-
ant contractionsthan continuouspain.

Ditmars(1910) reportsacase of death occurring
withinten minutesfromthebiteof abushmaster inthe
PanamaCanal Zone. Sorapid afataity Ditmarspre-
sumed dueto thefangspuncturing animportant blood
vessel, but as these recent cases show, an intrave-
nousinjection of venomisnot necessary to bring about
the speedy incapacitation of thevictim. Probably most
rapid death sequencesfrom bushmaster bite attribut-
edto “thefangsstriking ablood vessal” result from
just such hypovolemic-shock episodes as are de-
scribed in Bites 3, 4, and 5. They aressimply intra-
muscular rather thanintravenousinjections, wherethe
venom enjoysan almost equal toxic boost (Chapters
24 - 25). Rapid death from bushmaster bite appears
to result from life-threatening hypotension occurring
withinanunusually short timeframe; but intravenous
inoculationwould seem unnecessary, wherean intra-
muscular injection would do much thesamething.

Hemolysisismild and while some coagul opathy
can be expected in severe envenomings, hemostatic
disorderswill rarely causeany sgnificant coagulatory
embarrassment comparabletowhat isseenin Both-
ropsand many other crotalids. Evenlocal bleeding
of thebitewoundsissurprisngly mild after theinitial
bleeding of thefang punctures subsides. Hence ad-
dressing an apparent hypofibrinogemianeed not bea
first order of treatment unlessthepatientisprevioudy
compromised. It seemsevident that shock (hypoten-
son) isthemost immediately dangeroussituation fac-
ing the patient, and the one needing first consider-
ation by theattending physician. If theshock canbe
addressed promptly, the use of antivenom can before-



gdledif not available. It wasnot givenin Bite4, even
though systemic effectswere severe. When antiven-
omisgivenit should be givenin quantity—not less
than 10 ampoules[100 ml], and more than 20 am-
poulesin bitesby adult snakes (see Chapters 23 - 26
for further trestment comments, and accountsof mor-
tality duetoinsufficient antivenom). Asnot using an-
tivenom exacerbatesand prolongslocad damageindl
snakebites, itsuse should be considered evenin po-
tentialy nonletha envenomings.

Contradicting the hypothesisin Gutiérrez et al.
(1990), thefirst and fourth envenomingsclearly dem-
onstrate substantial toxicity of thevenom of neo-
nates, a least tohumanbeings. Supportingthe Gutiér-
rez et d. (1990) hypothesisof low myotoxicity, there
was no determinable myonecrosisin any case, even
thoughinat least four of thesix cases| have described,
venom wasinjected directly into muscular tissue.
Necrosisdid not develop, and even thefang wounds
did not abscess, something often observed of other
Speciesposessing lessdangerousbut ultimately more
locally degrading venoms. Central American bush-
madter biteisapparently atypica of most pitviper bites
inthat it producesrapid, gravecirculatory aterations
followed by unexpectedly low tissue destruction.
Thereis, however, extremeedemaandinflammation,
and thismay result in residual damage of thetissue,
with accumulation of hemorrhagic debrisinthemus-
cleinterstices (Chapters23). Thebitesdescribedin
thischapter, all from the Central American group of
bushmasters, cannot explain casesin South America
where geographic variation in venom composition
might exhibit asomewhat different symptomatol ogy.
It seemspossiblethat greater hemorrhagic effects(and
reduced shock effects) are seeninracesof L. muta
(but thisisuncertain owing to confusion with Both-
ropsenvenomings). At any rate, Bites3, 4, 5and 6
confirmreportsof severesystemic dterationsin bush-
measter envenoming (Bolafios, 1982; Gutiérrez, 1995;
Fan and Cardoso, 1995), but contradict reports of
myotoxicity (Rosenfeld, 1971; Wett, 1989).

Contradicting Gutiérrez et a. (1990), edemaand
inflammation were noteworthy in neonate Bite 1 (an-
tivenom might have prevented an even greater evolu-
tion), and massvein Bite4, froma2-month-old sneke.
Their hypothes sthat “ severe[envenoming] might not
bethe casein accidents caused by newborn L. muta
[i.e, L. stenophrys]” leaveslingering questions, not
theleast of whichinthedefinitionof a“newborn.” At
what age doesthe specimen ceasebeing s0? Gutiér-
rez et a. (ibid) proposethat bushmaster venom does

not undergo ontogenetic change until after thefirst
year of life; henceyounger onesare not asvenom-
ous. Thisdoesnot follow, sincethebiteof themerely
2-month-old bushmaster (inBite4), at only twiceits
hatch-szeand small enoughto coil up onthe palm of
your hand, produced severe symptoms. Though pos-
sessing twiceas much venom as a 2-week-ol d spec-
imen half itssize, thisisstill avery small amount of
venom (Chapter 21 and 25 suggests a probable
amount). Surely thisistoxicologicaly important. (Note
that neonate bushmastersare extremely variablein
size, ranging from 30 to 50 cm, and 30to 80 g, at
hatching; large newbornshavelarger fangsand sub-
gtantially more venom than smaler ones). Insupport
of Gutiérrez et a. (1990), | do not believeanewborn
bushmaster 10 - 15 daysold iscapableof killing a
healthy adult of my gpproximate body weight. A child
or anelderly person would bemore susceptible, how-
ever. Conversaly, | do believethat, based on symp-
toms, an older neonate (such asthe 2-month-old ex-
ampledescribed in Bite 4) would bewel | capable of
killing anadult, especialy someoneof lessrobust con-
dtitution than myself. The proviso herewould bethat
theroute of inoculationisintramuscular or intrave-
nous. Notethat Bite4 involved avery angry snake
“hanging on” rather thanreleasing after thestrike, and
perhapsinjecting agreat portion of itsvenom supply.
Thiswasexpressed directly into muscle, whereit en-
joyed a“toxicboost” not seenin subcutaneousdeliv-

ery.

Without doubt, the bite of a9-month-old bush-
master of 120 cm (Bite 3) could berapidly fatal toan
adult. Only through speedy supportivetherapy anda
large amount of antivenom was the victim saved.
Though technically not anewborn, a120 cm bush-
master isstill lessthan 20 percent of itsadult weight,
and if female, two or three years away from being
sexudly mature. Itisnot anadult snakeby any means.
Thepredictionby Gutiérrez et d. (ibid) of “full toxic-
ity of thevenom achieved by year one of the bush-
master’slife” isdifficult to accept, sinceBite4in-
volved ayounger, and substantialy smaller snakethan
Bite 3, and produced many of the same alterations,
including theearly systemic ondaught (but thiswill be
resolved in Chapters 25 - 26). To makethispredic-
tion, however, we must redefinetoxicity toinclude
other quditiesthanthosecytologicaly destructiveones
described by Gutiérrez et al. (ibid). The neonate
venom (aswe shall seein Chapter 26) isquitedis-
tinctly toxic from thevenom of adults. Nor couldthe
smdler specimen beexpectedto deliver asmuch ven-
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om nor to as great adepth intramuscularly, asthe
larger. Thus, without resortingto atheory of increased
toxicity intheolder snake, the greater severity of Bite
3 can becorrelated with anincreased ability to deliv-
er venom, both inquantity and tointramuscul ar depth,
where(if the LDgginmicehasany bearing) the ven-
omwill enjoy atoxicincrease over subcutaneousin-
oculation.

Confirming Gutiérrez et a. (1990), all fiveenve-
nomingshad negligiblemyotoxicand hemorrhagic ef-
fects, suggesting that local susceptibility to bushmas-
ter venomisin someregardsnot dissmilar to the ef -
fectsseeninmice. Only in Bite6washemolysiscon-
sidered aserious problem (but to what detriment is
not knowninthiscaseinvolving avery large, 9-year-
old snake). | believe that absence of hemorrhage
and necrosisaretwo most important factorsdifferen-
tiating bushmaster bitesfrom those of Bothropsand
related generain Central America. Thefull range of
these effectscan becompared al in onepatient. The
bite of a3-month-old, 38 cm terciopel o (Bothrops
asper) onmy left index finger produced marked ne-
crosis. Thenecrosisformed withintwo hemorrhagic
bullae, each about 1.5 cm long, on the ball of the
distal joint—one, where the fangs had penetrated,
whilethesecond, forming onthelateral aspect of the
second joint, wasafully hemorrhagic eruption quite
independent of the fang wounds (herethe massive
swelling had caused the finger to split open). Pro-
tecting the necrotic areasfrom disturbance and not
debriding or draining them averted permanent dam-
age. Systemic effectswereinconspicuousand mild:
anintense headachethat |asted for several hoursand
anunpleasant metallictastelingeringinthemouth (in
Lachesishite, thereisno metalictaste). Local pain
wasintense, likethat of fire-burn. Thepaininthe
bushmaster bite became more manageabl e ultimate-
ly, dullingtoanumbing throb after afew days, whereas
inthe Bothropsbite, the pain continued with adeep
fiery burnfor some 6 weeks, radiating throughout the
wholeextremity andin stesremotefromtheinocula
tion Site (elbow, forearm and back of thehand). Ede-
mareached the shoulder and persisted for 21 days,
afterwardsreceding to encompassonly to thewrist
and hand, which remained swollenuntil the45th day.
Thefinger remained tensaly swollenandinflexiblefor
60 days, with continual burning pain. Thenecrotic
tissue began doughing off after thistime. A lack of
sengtivity hasperssted inthoseareasuntil the present
day and may beregarded aspermanent. Hyperpla-
sia of muscle and tendons was comparabl e to that

occurringinbushmaster Bite4, requiring 6 monthsto
regainfull mobility of theenvenomedfinger. Thislittle
snake caused more skin damagethan bites by bush-
mastersoutweighingit by 30times! Heretheradi-
caly different effectsof thesetwo fundamentally dif-
ferent venoms can be seenin asingle human “test
dummy”—theBothropslocally severe, theLaches's
sysemicaly severe. TheBothropshiteleft skindam-
agefrom necrosis, the bushmaster bitesdid not.

Bushmaster bite gppearsto beunusually danger-
ousfor man, bringing grave symptomswithin min-
utes—aspeed exceeding eventhat of thetechnically
morevenomouselapidsof Africa, Asia, and Austra-
lia. Itisnoteworthy that the bite of the taipan (Ox-
yuranus scutellatus), one of the world’s deadliest
snakes (tomice!), usualy doesnot usually produce
severe systemic changes before 2 to 3 hours even
when multi pleenvenomingsoccur (White, 1995). In
bushmaster bite, thereisno such delay, and dramatic
systemic effectsoccur within minutes. Theability to
inject acertain“critical minimum” of venomdeepinto
muscleand/or intravenoudly activatesuniquely hy-
potensivereactionswith very little period of latency.
Human beings (and probably all primates) appear to
be unusually susceptibleto bushmaster venomwhen
thiscritical minimumisreached (Bites 3, 4 and 5);
however, if thecritical minimumisnot reached (asin
neonate Bite 1 and the nearly dry envenoming, Bite
2), theeffectsaremuch lessdeleterious. Ultimately,
treatment may not even be necessary in these cases.

Bite4 showed acasewhereonly asmdl quantity
of venomwasinjected by asmall, 2-month-old snake
(Chapter 21 reviewstheseyidds). Thisamount, how-
ever, may havetotaled morethan haf the contentsof
the snake' sglandsdueto the strike-hold nature of the
bite (in normal strike-hold about 30 percent of avail-
able venom isinjected; Chapter 21 and 25). Sys-
temic aterationswererapid and severe, but oncethe
dangerous early period (4 - 5 hours post bite) had
passed, these subsided and did not return, even
thoughlocal symptomscontinuedto evolvein sever-
ity over aperiod of weeks. These much more serious
effects, both by small snakes, suggest that acertain
activating volume of venom isnecessary to advance
the symptomsbeyond themerely local tothesystem-
iclevel. Perhapsthe” newborn” (2-week-old) bush-
master, having lessvenom, isnot ableto supply this
critical amount; or perhapsthelimitationsof subcuta:
neous envenoming (aswas probablein Bite 1) did
not magnify theactivating effect. Inother words, the
intramuscular route achieved by thelonger fanged 2-



month-old snake made an important difference.
Moreover, the 2-month-old bushmaster in Bite4, at
twicethesize of the 2-week-old bushmaster, would
haveroughly twicethevenomat itsdisposal. Hence
thelethality of bushmaster biteisacorollary of its
S ze, reflecting both venom capacity and depth of in-
oculation (route). Whiletheemphatically deadly ser-
pentsof clinical report have until now been of mature
size, thecritical minimum necessary to provokethe
shock-death syndromeistherefore not restricted to
adult specimens. Baby bushmasters, though rarely
seen and rarely figuring in snakebite statistics, have
the potentia to produce grave effectsasBite 4 dem-
ongrates, but freshly hatched specimens(1to 14 days
old) probably do not have enough venomto activate
thefatal syndromein aheathy adult (but moredatais
necessary). Bites 3, 5 and 6 describe what were
inherently lethal envenomingsfrom the standpoint of
symptoms, and would likely have been so without
quick trestment. Bite6, involving alargeadult spec-
imen capabl e of delivering multiplelethal doses of
venom, describeslife-threatening swelling of theair-
way's, coagul opathy and possible pulmonary bleed-
ing, with what was probably only asmall or at most
moderate dose of venom only partially injectedina
somewhat folled strikeddivery. Despitethis, and mas-
sveamountsof antivenom, thepatient'slifewasbarey
saved. Clearly individud susceptibility must vary enor-
moudy.*

In conclusion, bitesby bushmastersof any size
should beregarded as medical emergencies. Owing
totherapid*“ shock-like” syndromethat typifiesthese

bites, thevictimisrendered dmostimmediately help-
lessand at the mercy of auxiliary care. If noneex-
igs—if thevictimisaoneand inaremote Situation—
hewill probably be unableto mobilize himsalf suffi-
ciently inorder toreach helpintime. Reviewingthe
literature of envenomation, oneencountersagainand
again the stories of brave people bitten by deadly
snakes, who have waked down out of themountains
to reach the medica attention that eventually saved
them. Thisisprobably not an optionisbushmaster
bite. Oneisableto hobble no morethan afew dozen
paces before being overtaken by adraining weak-
ness, and collgpsing, condrained toremain near where
the attack has taken place. A saying attributed to
South American Indiansisnot inappropriate: 1f you
arebitten by a makasneki (bushmaster), it isbetter
tojust lie down under a tree and rest for you will
soonbedead. Not avery restful furlough giventhe
agoniesdescribed here! Chapter 25 elaborateson
this*Lachesissyndrome,” itsmeaning and effects,
while Chapter 26 exploresthe pharmacol ogy of the
neonate venom, showing why dropfor dropitismore
dangerousto man than the venom of theadult snake.

**

* Two curious cases. “After asnakebite by the Costa Rican bushmaster (L. stenophrys), a 64-year-old patient devel oped
cardiovascular shock and coagulopathy. After intensive care and antivenom treatment, he was discharged after 4 days but
had to be hospitalized again 3 days later because of abdominal pain and bowel obstruction. An emergency |aparotomy
revealed anecrotic ileum and caecum, and an obstruction in the superior mesenteric artery. Until now, thistype of intestinal
ichemic complication after snakebite has not been reported in the literature.”—Quoth Rosenthal et al., 2001. About seven
weeks after the fourth of my bushmaster bites| was hospitalized for severe chest pains diagnosed tentatively as* pericarditis.”
Pain was severe and incapacitating, such that | had thought | was having a heart attack. Because no other cause could be
established, and blood work could not determine a bacterial origin, the cause was deduced as “viral” by the examining
physicians. At no point, however, wasthis conclusively determined and further monitoring over the next weeks did nothing
toward confirming theidea. The pain was nearly unendurable; asthough my heart were beating, asit were, on broken glass.
| was able to sleep in a sitting up position only, the pain becoming overwhelming when | lay down. For over a month |
consumed handfuls of indomethacin, a strong anti-inflammatory drug. Three months later the pain was still phantom.
Pericarditis has a high correlation with iv drug use. | did not use iv drugs, but had most certainly been injected—by a
hypodermic fang propelling a bizarre, possibly cardiotoxic venom containing possible Gram-positive and Gram-negative
bacteria: Escherichia, Aterobacter, Actinobacillus, Clostridium, Lactobacillus, Sreptococcus and Saphylococcus, etc.,
all variously harbored in the mouths of snakes. The physicians chose to manage my case with anti-inflammatory drugs
only, and antibioticswere not given. Whilethishelped control painit did little toward speeding aresolution. Thevery long
recovery period, three monthsin all, suggests this might not have been the right approach.
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