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Snake Bites

Jann-Ruey Ong, MD; Hon-Ping Ma, MD; Tzong-L uen Wang, MD, PhD

Abstract

Snakebites are not uncommon in Taiwan. There are 23 venomous snake with 6 most common
encountered here. Annual report of snakebitesisabout 300~600 with mortality of 10~20. Tradi-
tiona classfication of venom by hematoxinor neurotoxinisstill useful ininitia clinical management.
Severeenvenomation occurred inlessthan 5%. First aidsinthefield and prompt deliver to nearest
capablefacilitiesfor medical careor administration of antivenom grestly reducethe morbidity and
mortdity. History of exposure, local effect and systemic syndromesof envenomeation, progression
of symptomsand signs, |aboratory dataobtained in emergency department should guide the deci-
sonfor antivenomtherapy. Coagul opathy withshock andrespiratory failureisthemaincomplications.
Aggressive supportivetrestment for possible complicationsof snakebitesand allergic reaction of
antivenom therapy isthe mainstay of management.(Ann Disaster Med. 2004;2 Suppl 2: S30-S38)
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Introduction

Snakebitesareencountered worldwide. Of the
3000 species of snakes, about 10% to 15%
arevenomous. Of the 14 familiesof snakes, 5
contaln venomous species. Taiwan has about
23venomoussnakes. Snakesarepoikilotherms,
which account for their distribution and
activity, and mostly active around 25~35°C.
They distributed throughout most of theearth’s
surface, including freshand salt water withonly
few exceptions.

Epidemiology

Reported snakebites are about 6000 annually
in American and 2000 events are venomous
bites. There are 300 to 600 reported snake-

bitesinTawanannually, causing desthof 20~30
people. 97% of snakebites are on the
extremities. Maesare bitten more frequently
than femal es. 85% snakebitesare predominate
hematoxin.

Classification

Thereare about 23 types of venomous snakes

in Taiwan, and 9 of them are sea snakes.

Russell’s vipera and Agkistrodon acutus are

found over the southern and middle part of

Tawan. Othersdistrubtedthroughout theidand.
Amongfivevenomousfamiliesare

1. Colubridee

2. Hydrophidae / sea snakes. Hydrophis
cyanocinctus Daudin (# 3% &#),
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81 SnakeBites

Laticauda colubrina (& /& & Bt /:%2)

3. Elapidae: Bungarus multicinctus (kraits,
4 3¢), NagjaNaja atra (B 45¢)

4. Viperidae/ true vipers. Vipera russelli
formosensis (Russell’s viper, 45 4%%2),
Trimeresurus stejnegeri Schmidt (& 4+
#), Trimeresurus mucrosguamatus
(Turtle-Designed Snake, & #% 1t.)

5. Crotalidae/ pit viper: Agkistrodon acutus
/ Deinagkistrodon acutus (& # #2).

Snakevenom areclassified aseither neu-
rotoxic or hematotoxic. Some of the snakes
have compound toxin. Eventhisclassfication

Crotalus atrox
Western diamondback
rattlesnake

Triangle-shaped head

Elliptical pupil

Heat-sensing pit

Retractable —
fangs

Skull of a member of
family Viperidae

Rattle
(rattlesnakes)

Single row of
subcaudal plates

isfeltinadequatecurrently,itisuseful inclinica

management. Six of themost usually encoun-

tered snakebitesin Tailwan areclassified asbe-
low by venomtoxicity.

1. Hematoxin: Crotalinae, Viperidae.
Hematoxin alter vessel permeability, and
procagulant toxin may causeswelling, se-
vere pain, ecchymosis and comsuption
coagulopathy
® Agkistrodon acutus (& ¥/ &%

#%)
® Trimeresurus stejnegeri stejnegeri (7
R4/ R F A )

Elaphe guttata e
Corn snake

Rounded head

Round pupil

. No heat-sensing pit

Skull of a member of
family Colubridae

Double row of
subcaudal plates

Figure. Differentiation between venomous and non-venomous snakes(adapted from Gold BS
ed. Current Concepts: Bites of Venomous Snakes. NEJM 2002;347: 347-56)

Ann Disaster Med Vol 2 Suppl 2 2004



@ Trimeresurus mucrosquamtus (& #%
it)

2. Neurotoxin: Elapidae. Neurotoxin actson
neuromuscular junction and causes
pardyss. Signsusualy becomewithin2~4
hours or may be delayed after the bite,
which include ptosis, partial
ophthalmoplegia, dysarthria, loss of fa-
cial expression, lossof airway control and
respiratory paralysis. ® Naja naja atra
(R 4E82)

@ Bungarus multicinctus (v 4 &)

3. Mixed:
® \iperarussell Formosensis (44 4% #¢)
® Sea snake (7:#2)

Identifications: Venomous vs. non-
venomous

Differentiationof between pitvipersand harm-
less snakes have several priciples. Inthe as-
sessment of areported bite from avenomous
snake, one must distinguish the bitefrom that
of anonvenomoussnakeor another animal and
from puncture wounds caused by inanimate
objects(Figure).In the absence of positive
identification, objectives gnsand symptomsof
envenomation become the primary focus of
diagnosis.

Clinical Features

Observed snakebites is a straightforward
diagnosis. Sometimes, highly suspecion of
snakebitesisrequired for vague bite mark or
symptoms. Although suspected snakebitewas
common, severeenvenoming occurredinless
than 5% of cases. The signsand symptoms of
avenomous snakebite vary considerably and
depend on comorhidity, Size, ageof thevictim;
theage, hedlth, szeof thesnake; relativetoxic-
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ity of thevenom; conditionof thefangs, whether
the snake hasrecently fed or itsinjured.

L ocal envenomeation, if left untreated, can
cause serious systemic problems asthetoxic
products are absorbed. The victim’s
autopharmacol ogic responseto theenvenoma:
tion must also betaken into account. A wave of
effects can occur over several days, ranging
from minimal painto multisystemfailureand
death.

From 30% to 50% of venomous snake-
bitesresultinlittleor noenvenomation, lessthan
5% are severe envenomation.

L ocal effect. Thefang mark from neurotoxin
predominate snakebites, eg. Kraits or Naja
ngjaatrausualy are not remarkablewith little
pain or swelling and difficult to identify.
Petechiae, edema, swellingand ecchymosisare
remarkable from hematoxin predominate
snakebites(i.e. pit viper). Severelocdized pain
and hemorrhagic bullae are also prominent.
Oozing from fang marksusudly is caused by
Russell’sviper. Necrosis of the skin and sub-
cutaneoustissueisnoted |l ater. Numbnessisthe
hallmark of neurotoxin snakebites. Duration
from snakebites and accompanied soft tissue
presentations are also useful in identifying
snakebites. Progressiveswelling of extremities
may cause compartment syndrome and
fasciotomyisusudly required. Rhabdomyolysis
and necrosisisinevitable.

Systemic effect. The most common reaction
to snakebiteisterror, which may cause nausea,
vomiting, diarrhea, syncope, tachycardia, and
cold, clammy skin. Many people believe that
any bitefrom avenomous snakewill resultin
envenomation; infact, 25 percent of all pit-vi-
per bites are “dry” and do not result in
envenomation. Autonomicreactionsrelated to
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terrormust bedifferentiatedfromsystemicmani-
festationsof envenomation.

Some of the neurotoxin snakebites rap-
idly progressed to neuromuscular symptoms
with dysphagia, dysarthria, general weskness,
cranial nerves palsy, and even respiratory
failure. Others may have prodromal phase of
dizziness, nausea, vomiting, perioral numbness
andtingling, metallictasteinthemouth, muscle
fasciculation, ptops sand then accompanied by
acuterespiratory failure, especially from Naja
naja atra. The common cause of deathisres-
piratory failure. Some of the systemic neuro-
muscular weakness may be delayed in onset,
thus, close observation for at least 8 hoursis
required. Baselineand serial pulmonary func-
tion test areimportant.

I ncreased capillary membrane permesbil -
ity anddisruptionof coagul ationmechanismwith
bleeding are common in hematoxin predomi-
nating snakebites. Prolonged aPTT and PT,
thrombocytopeniawill not bereversed without
antivenomtherapy. Shock and massive pulmo-
nary edemamay be developed. Heart and kid-
ney damage occurs secondarily to this
mechanism. Somespecifictoxinmay actdirectly
on specificorgan, such asheart, causaeing heart
fallureand evenarrythmias. Allergicreactions
secondary to histamineand bradykininrelease
maly aggravate systemicresponse.

Diagnosis

Snakebitesare clinically suspected by history
of exposure, clinical symptomsand laboratory
tests. Snakes recognition may be assisted by
pictures or specimen provided at emergency
department. Fang marks, local or systemic
symptomsarehel pful.

(1) History of exposure (Snakes type, fang
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marks, sites of accidence, time, initia
management.)

(2) Physical examinations(local effects: fang
marks, swelling,ecchymods pain; systemic
symptoms)

(3) Laboratory data(CBC, coagulationprofile,
chemigtry,urindysis)

Treatment

Medica management for snake bitesincludes

first aids, emergency care, and antivenom

therapy and monitoring possiblecomplication.

First aids.

1. Trytorecognizethe snakeby appearance,
color and characteristics

2. Victim should be moved beyond striking
distanceto prevent second strike.

3. Pacedat rest, kept camandwarm, assoon
aspossible. Keepphysica activity minimal.
Movement(i.e waking)willfacilitatevenom
absorption.

4. Rings, watches, and constrictive clothing
shouldberemovedoninvolvedextremities,
and stimulants (eg. alcohol) should be
avoided. Immobilizeextremititesinafunc-
tional position below thelevel of the heart
by compressive dressing and splint. Con-
striction bands (el astic bandage or penrose
drain, rope, or pieceof clothing)may be of
someuse, especidly whenimmediatemedi-
ca careisnot available. For hematoxin pre-
dominant snakebite (i.e. marked swelling
andecchymosis)wrappedcircumferentialy
above the bite, applied with enough ten-
sontorestrict superficial venousand lym-
phaticflow whilemaintaining distal pulses
andcapillaryfilling. Thebandshouldbesnug
but looseenough comfortably dideafinger
undernegath. For neurotoxin predominate



snakehite, thebittenextremitiesshouldwrap
inasnug eastic bandage, elastic bandage
areapplied initially over the bite site and
then extending to cover theentirelimb.

5. Previously recommended first-aid mea-
sures such as tourniquets, incision and
suction, cryotherapy (icewater immersion),
and electric-shock therapy are strongly
discouraged. If atourniquet or constriction
band hasbeen placed asfirst aid, it should
beleftinplaceuntil thevictimiseva uated
inthe hospital and, if appropriate, until in-
fusonof antivenomisinitiated.

6. Patientsaretransportedimmediately tothe
nearest medical facility regardless of
whether overt signs of envenomation are
quickly apparent. Signsand symptoms of
snakebitesmay bedelayed.

7. Paramedical personnd shouldfocusonsup-
port of theairway and breathing, adminis-
tration of oxygen, establishment of intrave-
nousaccessinan unaffected extremity, and
transportation of the victim to the nearest
medicd fecility

Emer gency management. Any suspected

snakebites should prompt theinitiation of first

ad, investigation and observation. Early con-
sultation is recommended due to complex
presentations. Thefirst priority ismantaining of
vital sgnsand advanced life support. If snake-
bites has been confirmed or highly suspected,
the next step is to identify dry bite to
envenomation. Envenomationgradingishelp-
ful todeterminetheneedfor antivenom.Prompt
antivenom therapy, aggressive supportive
resuscitaion and treatment of complications
gresatly reducemortality of snakebites.
Thetimedapsed sincethebitedlowsas-
sessment of thetemporal effects of the biteto
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determineif theprocessisconfinedlocally or if
systemic signs have developed. Sign of
envenomatinonshouldbeaggressivesought, by
clinica andlaboratory evidenceof venomeffect.
Assess the timing of events and onset of
symptoms. Inquire about the timethe bite oc-
curred and detail sabout theonset of pain. Early
andintensepainimpliessignificant envenoma:
tion
® Absent: removed elastic bandage, ob-
servedfor at least 12h. Delayed enveno-
mation after benign presentationhasbeen
documented, but most envenomeation pa-
tientswill develop clinical or laboratory
evidenceevidenceof envenomationwithin
2h of removing bandage. Coagulation
studies should be repeated 2h after ban-
dageremovd andat interval therafter, de-
pending on patient’ scondition.
® Present: The bandage should beleftin
placeuntil signsareabsent or antivenom
has been applied. If the patient’s condi-
tion deterioratesimmediately after ban-
dage removal, the bandages may bere-
appliedwhileantivenomisgiven. Assess
clinical saverity for possibleantivenom.
Thewound should be cleansed with soap
and water. Immunized with tetanus. Wound
culture and antibioitic therapy should beini-
tiated only if signs of infection are present.
Prophylactic antibiotics arenot indicated in
the routine treatment of patients with snake-
bitesfrom neither non-venomous nor venom-
ous snakes if no necrosis is present. Use of
antibioticsprophylacticaly will havelittleim-
pact on further infection but may giveriseto
Sdeeffects. Itisnot cost effectiveand may select
out more resistant organisms. The event rate
for infection after snake bite from venomous
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snakesislow.
Lab:
* CBC with manual differential and pe-
ripheral blood smear
e Prothrombin timeand activated partial
thromboplastintime
« Fibrinogen and split products
e Type and cross
« Bloodchemidtries,includingeectrolytes,
BUN, creatinine, CK
« Urinalysisfor myoglobinuria
e Arterial blood gas determinations for
patientswith systemic symptoms
 Basdlineand seria pulmonary function
parameter if suspect neurotoxin.
Antivenom. Antivenom is the mainstay of
therapy for poi sonous snakebites. Envenoma-
tiongradingishelpful todeterminetheneedfor
antivenom. Progressionof sgnsand symptoms
asoindicated for antivenomtherapy evenafter
severa daysof snakebites. Antivenomismost
effectiveif infusonwithin4h, andlesseffective
if morethan 8 hours. Nevertheless, in severe
envenomation, antivenomshoul dbecons dered
even after 3~4 days. Never useintramuscular
or digital injection. Observation for progres-
sion of edema and systemic signs should be
continued duringand after antivenominfusion.
Limb circumference should be measured at
several sitesaboveand bel ow the bite. Repest
above eabserery 4 hours.
Therearefour typesof antivenom avail-
ablecurrently inTaiwan.
1. Polyvaent hematropicantivenom,;
2. Polyvaent Neurotrpic antivenom;
3. Monovalent antivenom for A. acutus,
4. Monovalent antivenom for Russell
viper.
Skintest Always remember skin test.
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Diluted 1000u (1 vial) of antivenomwith 20ml
diluent to 100u/ml. Thenuse 0.1 ml of thisso-
[ution and diluted to 1ml. Use 0.1ml (1u) of
second solutionfor skintest. Whedl formation
in30minispositive.

 Negativeskintest: Infusonin15~30min,
never morethan 2h.

« Positiveskintest: If antivenom therapy
ismandatory, givepremedicationwith
antihistamine and steroid, and keep
dow infusionfor haf to 2 hours. Epi-
nephrine infusion should be readily
availableand used.

Progression of sgnsand symptoms:

® worsening of local injury: pain,
ecchymosis,swelling

® |aboratoryabnormdities: worsening
platel et counts, prolonged coagula
tiontimes, decreasedfibrinogen

® sydemicmanifestaionsungeblevita
signsor abnormal menta status

According to Dr. Dart’s data,

enovenomation can be validated by severity
scoring. The scoring system depends upon
minimal-moderate-severe score, grade I-1V
score, and snakeseverity score. Thetotal score
interpretationis1.3-2.8for norisk, 2.1-2.3for
minimal risk, 3.2-3.5for moderaterisk, and 8.
5-9.5for severerisk.

Complications or side effects from
antivenom ther apy. Acuteand delayed aller-
gicreactionsarefewer withnew antivenomthan
conventiona equine-derived antivenom. Acute
reactionsoccurredin 19% of patientswithiso-
lated urticaria, cough, hives, dyspnea and
wheezing. Infusion should bestoppedimmedi-
ately for al alergicreactions. Mild casesmay
resolve spontaneously without treatment or
responsed to anti histamineand steroid. Inmod-



erate cases, continued antivenominfusionwas
givenif thereaction responseto antihistamine
and steroid or theenvenomationisvery severe.
Epinephrineinfusionshouldbereadily available
depending on the severity of thereaction. De-
layed serumsicknesswill bedeveloped in23%
of patientsusualy beginfrom 2 to 10 days af-
ter antivenomadminisirationand|ast for aweek
ormore.. Theseincludepruritis, rash, arthralgia,
anorexia, and hives. But these are usually re-
solvedwithantihistamine(eg. Diphenhydramine,
hydroxizine, cimetidine) or steroid
(methylprednisolone) accordingtotheseverity
of dlergicreactions. Serumsicknessistheonly
indicationfor theuseof steroidswithsnakebites.

Complications of Envenomation

e Coagulopathy. Antivenomisthebest
treatment for coagulopathy, but if ac-
tivebleeding occurs, blood component
replacement may be necessary.

e Compartment syndrome. Severe
envenomationsmay beassociatedwith
Increased compartment pressure. The
local reaction to envenomation, mani-
fested asmarked swelling, tenderness,
tenseness, hypesthesia, and pain, may
mimic atrue compartment syndrome.
In cases of suspected compartment
syndrome, clinical diagnosisrequires
objectiveevidenceof elevationincom-
partment pressureto morethan 30 mm
Hg. If compartment pressure is
elevated, werecommend elevation of
thebitten body part in conjunctionwith
theadministration of mannitol 1~2g/kg
IV over 30min and an additional four
to six vialsof FabAV over the course
of one hour. Compartment syndrome
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inpatientswithenvenomationisthought
to be caused by myonecrosisrelated
totheaction of thevenom components
rather than the elevated compartment
pressure that causes vascular
insufficiency. Thus, themost effective
trestment isto neutralize the venom,
which may reduce the compartment
pressure. If these measuresfail tore-
ducecompartment pressurewithinfour
hours and the patient has circulatory
compromise, fasciotomy may bere-
quired to lower the compartment
pressure. Thereissomedebateregard-
ing the use of fasciotomy, and nofirm
evidence support itsusage. It doesnot
prevent the progression of
envenomation, treat coagul opathy, or
obviate the need for additional
antivenom. Fasciotomy may substan-
tialy lengthen the course of treatment
and may be associated with nerve
damage, disfiguringscars, contractures,
andlossof limbfunction.

e Rhabdomyolysis. May be acompli-
cation of compartement syndrome or
caused by venommyolysins. Resultsin
musclepain, weakness, myoglobinuria,
rena failure, and hyperkaemia. Alka
linization of urineand closely monitor
urineoutput (iehydration, mannitol or
diuretics) is pertinent to prevent acute
rend fallure.

Summary

Suspected snakebites should prompt immedi-
atefirstadinfield and early transportation to
nearestmedical facilities. Emergency physcians
baseonhigtory, clinical manifestationandlabo-
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ratory datato confirm suspected snakebites.
For dry bitesor no envenomation, the patient
should be observed for at least 6~12h before
discharged. Extended period of observationto
12~24hisrequired for acora snake. The EP
should determinetheseverity of envenomation
and predominatevenom activity beforedecide
what typeof antivenintoadminister, how much,
and over what period. Allergic reactionisnot
rareinantivenintherapy.

References

1.

Gold BS, ed. Current Concepts:. Bites of
Venomous Snakes. NEIM 2002;347: 347-
56

Dart RC, ed. A Randomized Multicenter
Trid of CrotainaePolyvaent ImmuneFab
(Ovine) Antivenom for the Treatment for
Crotaline Snakebite in the United States.
Arch Int Med 2001;161:2030-36

Polly Terry. Antibioticsin non-venomous
snakebite. BMJ2002;19: 142

Polly Terry. Theuse of Antibioticsin ven-
omous snakebite. BMJ 2002;19: 48-9
EEABBAK EHTFT AR F
R A LR 4T 0 1990
&

JudithE. Tintindlli. Emergency Medicine A
Comprehensive Study Guide. 6™ edition
2004.

Marx, ed. Rosen’s Emergency Medicine.
5™ edition 2002.

Ann Disaster Med Vol 2 Suppl 2 2004



Snake Bites S38

EE
FREGEEGEERDVR - £AEEAMERAEFXUATTHOHETRL - —F4F
300 £ 600 2 A WMLy HERA4E 0 4F 10~20 4 LB L - ﬁé%%ﬁ%é’m&@ > AR

WREFRE AN FEEFHERGY é’ii/fﬁ%’ﬁkaéﬁ%?ﬁﬁ ° VA% A B E
ﬁﬁﬁ%°&ﬁ%%?éﬁﬁ&%¥%ﬁ FEP| I %&ﬁ ENGTIER
fFBEIR T ARRKMEBRG T - AELERFNEEL > FROBHIPADHFMHIER

%a’;“iéﬁ BE - BEREFORIEARE T#ﬁ%ﬁlm éﬁﬁ}fﬂ o gk s [ R EE AR ST R TR 0B A
RGBSR o B AR A HHESE R4 F T B BB E 0 T ARG 5
mmfémi#ﬁ—ﬁﬁ (Ann Disaster Med. 2004;2 Suppl 2: S30-S88)

BSER © Frei G FR R E G

MERAHALAZ KRS ERETH
WEHAFR I EFM ST EREXBH 55K MEEAMNER KK BREDH
qu*:QSJ’T—ZHIZH BEI3HE2A27 A BEHBI3F3A128

%% (02)28389425 12 & : (02)28353547 E-mail : M002183@ms.skh.org.tw

Ann Disaster Med Vol 2 Suppl 2 2004



