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Protobothrops mucrosquamatus Bites to the Head: Clinical Spectrum from Case Series
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Abstract. Protobothrops mucrosquamatus (Trimeresurus mucrosquamatus) is a medically important species of pit
viper with a wide geographic distribution in Southeast Asia. Bites by P. mucrosquamatusmostly involve the extremities.
Little is known about the toxic effects ofP.mucrosquamatus envenoming to the head because of the infrequency of such
occurrence. To better delineate the clinical manifestations of envenoming to the head, we report three patients who
suffered from P. mucrosquamatus bites to the head and were treated successfully. All three patients developed pro-
gressive soft tissue swelling extending fromhead to neck,with twopatients expanding further onto the anterior chestwall.
Mild thrombocytopenia was noted in two patients. One patient had transient acute renal impairment and airway ob-
struction, necessitating emergent intubation. All three patients received high doses of species-specific antivenom with
recovery within 1 week. No adverse reactions to antivenom were observed.

INTRODUCTION

The genus Protobothrops of venomous pit vipers (crota-
lines) contains 14 terrestrial species in Asia.1 Protobothrops
mucrosquamatus (Trimeresurus mucrosquamatus) has a
wide geographic distribution including India, Bangladesh,
Myanmar, Laos, Vietnam, Thailand, southern China, Taiwan,
and Okinawa.1–3 Protobothrops mucrosquamatus poses a
serious medical threat to humans because of their over-
lapping habitats with areas of human activities, frequenting
human dwellings in pursuit of prey, and inflicting severe
envenomation.4,5 The World Health Organization lists
P.mucrosquamatus among the venomous snakes of highest
medical importance in Asia.6

Recent studies revealed that most of the P. mucrosquamatus
bites occurred to the extremities.4,5 Protobothrops mucros-
quamatus envenoming can cause local effects such as pain,
edema, hemorrhage, necrosis, and rare compartment syn-
drome (N = 9) that were confirmed with objective tissue
compartment pressure measurements > 30 mm of Hg.5 Re-
ported systemic effects included thrombocytopenia, coagul-
opathy, rhabdomyolysis, and acute renal injuries.5 Death and
possibly recurrence phenomena have been reported.7,8 No
previous report of P. mucrosquamatus bites involving the
headhasbeenpublished.Herein,we report threepatientswith
P. mucrosquamatus envenoming to the head.
The study hospital is a tertiary facility in northern Taiwan.

The patients were identified in the emergency department
(ED) and followed through their hospital courses. Identifi-
cation of the snake species was presumed by the patient,
either on site immediately following the bite or later via
species-specific snake pictures. The laboratory workup in-
cluded complete blood count (platelet < 150,000/mm3 for
thrombocytopenia), prothrombin time (international normalized
ratio [INR] > 1.25 for coagulopathy), creatine kinase (CK >
1,000 U/L for rhabdomyolysis), and creatinine (> 1.4 but £ 3.0
mg/dL for renal impairment). In Taiwan, the F(ab’)2 Bivalent
Antivenom Pit Viper, Taiwan Centers for Disease Control, for
P. mucrosquamatus and Viridovipera stejnegeri (hemorrhagic
bivalent [HB]) has been marketed since 1980.5

PATIENT 1

A 65-year-old male with history of hypertension was bitten
to the head by P. mucrosquamatus when he opened the bath-
room door the snake was resting on. The patient arrived at a
local hospital 0.5 hour post-bite. Physical examination (PE)
showed two fangmarks at the left posterior scalp with pain and
swelling over the left scalp and face.He received twovials ofHB
intravenously 1.5 hours post-bite. Because of the progressive
facial swelling, he was transferred to the study hospital.
Physical examination in our ED revealed fang marks and

marked edema over the scalp, face, neck, and anterior chest
wall without bruising or blistering (Figure 1). Laboratory tests
showed white blood cell (WBC) 13,000/mm3, platelet 145,000/
mm3, and INR 1.19. Two vials of HB were administered sepa-
rately at 9.5 and 11.5 hours post-bite for the worsening edema.
On the second hospital day, the laboratory tests showed

acute renal impairment (creatinine 2.02 mg/dL), INR 1.22, and
platelet 132,000/mm3. The patient developed dysarthria and
globus sensation 12.5 hours post-bite, but he denied having
shortness of breath. Breathing sounds were normal. Epi-
nephrine inhalation and hydrocortisone injection were given
with no improvement of symptoms. Twomore vials ofHBwere
infused 13.5 hours post-bite in attempt to alleviate the dys-
arthria and globus sensation.
He complained of asphyxia and became unconscious 17.5

hours post-bite. His peripheral O2 saturation dropped from
95% to 60%. With bag-valve-mask ventilation on 100% ox-
ygen, his O2 saturation increased to 99%. Orotracheal in-
tubation was performed. Two more vials of HB were added
18.5 hours post-bite for the upper airway obstruction. He was
transferred to the intensive care unit. CT scan of head and
neck with contrast enhancement was performed and showed
diffuse soft tissue swelling over oropharynx, scalp, neck, and
superior and anterior thoracic regions (Figure 2).
The patient’s swelling decreased gradually and he was

extubated on the third hospital day. The head and neck
swelling completely resolved on the fifth hospital day. The
total amount of HB administered was 10 vials.

PATIENT 2

A50-year-oldhealthymalewasbittenbyP.mucrosquamatus
to the head near his domicile. He presented to our ED 1 hour
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post-bite. Physical examination disclosed two fang marks over
the frontal scalp with tenderness, edema, bruising, blistering,
and facial swelling.Laboratory testsshowedWBC12,100/mm3,
platelet 149,000/mm3, and CK 462 U/L. He received two vials
of HB intravenously 2 hours post-bite. Additional six vials
were administered in increments of two vials because of the
progressive soft tissue swelling on the neck and anterior chest
wall over the following 10 hours. With edema and blisters over
his head, neck, and anterior chest wall, the patient denied
having shortness of breath with normal breathing sounds. The
patient’s head and neck swelling completely resolved on the
sixth hospital day. The total amount of HB administered was
eight vials.

PATIENT 3

A 58-year-old male with history of asthma was bitten to the
head by a snake present in a plantain tree. He presented to a
local hospital 1 hour post-bite. Physical examination revealed
two fangmarks at the left posterior scalpwith local tenderness
only. He received one vial of HB 2 hours post-bite. Because of
subsequent left facial swelling, the patient was transferred to
the study hospital.
The PE in our ED showed left facial edema extending to the

left upper neck without bruising or blistering 18.5 hours post-
bite. The patient denied having difficulty breathingwith normal
respiration. Laboratory tests showed WBC 12,100/mm3 and
CK 237 U/L. The snake was identified by the patient to be
P. mucrosquamatus using species-specific snake pictures.
Twomore vials of HBwere administered at 19 hours post-bite
and two additional vials at 21 hours post-bite because of the
continuously progressive edema. The head and neck swelling
decreasedon the secondhospital dayand resolvedon the fifth
day. The total amount of HB administered was five vials.

DISCUSSION

Crotaline snakebitesmay occur to the head and neck. In the
Americas, less than 2% of the Crotalus and Bothrops spe-
cies bites involve the head.9,10 Crotaline snakebites to the
head, in addition to causing local signs such as swelling,

FIGURE 1. (A) The fang marks were at the left parietal–occipital region (black arrow). The picture, taken about 9 hours post-bite and 7 hours after
the initial two vials of antivenom, showedmarked edema over the scalp, face, neck, and anterior chest wall. (B) The two fang marks were at the left
parietal–occipital region (white arrows). The photographs were authorized by the patient. This figure appears in color at www.ajtmh.org.

FIGURE 2. The computer tomography scan showeddiffuse swelling
of soft tissue over oropharynx (black arrow), scalp, face, neck, and
superior and anterior thoracic regions (white arrows). The photograph
was authorized by the patient.
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bruising, and blistering, are capable of inflicting significant
morbidities such as ocular injuries, airway compromise, and
mortality.10

In this case series, envenoming by P. mucrosquamatus to
the head resulted in local pain and progressive soft tissue
swelling. Patient 2 exhibited more severe and extensive soft
tissue injuries such as bruising of the scalp and blister for-
mation. All three patients did not have soft tissue necrosis or
later scar formation. Regarding systemic effects, mild throm-
bocytopenia was observed in Patient 1 and 2, and acute renal
impairment was observed transiently in Patient 1. No coa-
gulopathy or rhabdomyolysis was detected.
The venom of P. mucrosquamatus is a complex mixture

containing snake venom metalloproteinases (SVMPs), phos-
pholipases A2 (PLA2s), serine proteases, and vasoactive pep-
tides.11Theclinical complications followingP.mucrosquamatus
envenoming are most likely caused by the integrated actions of
hemorrhagic SVMPs, myotoxic PLA2s, and vasoactive pep-
tides.Theseverityofcomplications in individual settingdepends
on the interplay amongmultiple factors such as the amount and
location of the venom injectedaswell as the timing anddoses of
antivenom administered.
Patient 1 developed respiratory distress resulting from air-

way obstruction in spite of prompt antivenom treatment. The
pathophysiologic change underlying the airway obstruction
was the diffuse soft tissue edemaover the pharynx and larynx.
Possible mechanisms have been suggested for the upper
airway edema from Crotalus snakebites: direct extension of
local envenoming, direct topical effects of venom, and ana-
phylaxis.12 In Patient 1, a larger dose of injected venom and
direct extension of local envenoming via rich vascularity and
lymphatic network in the head and neck are most likely the
causes for patient’s obstructive airway edema, given the lack
of direct topical effects or anaphylaxis signs such as gener-
alized hives or lip–tongue swelling.
Crotaline envenoming to the cheek, tongue, andmouth has

been reported to cause airway compromise,9,10 suggesting
that the unusual bite sites in close proximity to the airwaymay
increase the risk of airway obstruction and thus substantiate
the necessity of endotracheal intubation. In crotaline snake-
bites to the scalp, the decision to intubate varies, depending
on the clinical signs of impending respiratory distress. In
Patient 1, airway compromise occurred 12.5 hours post-bite.
Emergent intubation was performed because of hypoxia and
imminent respiratory failure. In Patient 2 and Patient 3, swell-
ing of local soft tissues progressed from head to neck and
anterior chest wall without respiratory distress.
Species-specific antivenom is the mainstay therapy for

snake envenoming. For treatment of P. mucrosquamatus
envenoming, the Taiwan Poison Control Center recommends
one to four vials of HB.13 In our case series, the total amount of
HBadministered, asbasedonclinical assessment,washigher
than that of the recommendation. No adverse reactions to the
higher doses of antivenom were observed. Therefore, higher
doses of antivenomwith a loading dose of up to four vials can
be considered to alleviate the rapid progression of soft tissue
swelling, especially in cases of envenoming to the head, to
prevent possible respiratory compromise.
In conclusion, our case series is the first report that describes

the clinical manifestations of P. mucrosquamatus envenoming
to the head, which ranged from extensive soft tissue edema
and transient acute renal impairment to life-threatening airway

obstruction. High vigilance and prompt administration of high-
dose antivenom are recommendedwith symptomprogression.
Early airway protection should be initiated for clinical manifes-
tations suggesting respiratory distress.
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