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Harm due to the use of pressure bandage immobilisation in patients bitten by

snakes in Australia

Mark Little

Emergency Physician & Clinical Toxicologist, Cairns Hospital, Cairns, Queensland, Australia

ABSTRACT

Background: Pressure bandage immobilisation has remained the recommended first aid treatment for
more than 40years in Australia. However, whilst it is used in most people bitten by a snake, it is often
applied poorly, and patients have been envenomed despite good pressure bandage immobilisation.
We report two patients who suffered harm from this procedure.

Case reports: Two men, a 35-year-old and a 44-year-old, were bitten by snakes. Both had a prompt
application of pressure bandage immobilisation, and both reported significant pain requiring opioid
analgesia whilst being transferred from remote Australia to Cairns Hospital, Queensland. There were
substantial delays (9.5h and 7.5h) before the pressure bandage immobilisation was released. As a
result, both patients developed severe rhabdomyolysis (33,600 U/L and 16,800 U/L [normal < 171 U/L],
respectively); there was no evidence of systemic envenoming. The 35-year-old developed a compart-
ment syndrome that required urgent and repeated surgery. The 44-year-old has ongoing foot paraes-
thesia two years after the bite.

Conclusion: With limited good evidence of benefit, and many issues with its use, | recommend that
pressure bandage immobilisation as a first aid measure for snakebite in Australia needs to be re-
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examined.

Background

Pressure bandage immobilisation has been the standard of
first aid care for snakebite in Australia and Papua New
Guinea since Sutherland et al. [1] demonstrated the applica-
tion of a firm crepe bandage and immobilisation of a mon-
key’s limb resulted in delaying tiger snake venom movement
into the body.

However, Sutherland et al. [1] applied a crepe bandage
within 60-90s of the venom being injected, and the experi-
ment only went for 1 h. The pressure of the applied bandage
was estimated, not measured, to be 55mmHg, and the out-
come was reported in only 11 monkeys when 25 were
enrolled. It is unclear how this study relates to real-world
snakebites in which the time to apply pressure bandage
immobilisation is considerably longer than 60-90s.

Although pressure bandage immobilisation is currently
recommended by the Australian Resuscitation Council [2],
there are many reports of patients being envenomed despite
the use of pressure bandage immobilisation [3,4].

We report two patients in whom pressure bandage immo-
bilisation caused harm.

Case reports

A 35-year-old man farm worker was bitten by a snake 1-
2cm below the left elbow lateral epicondyle. The farm staff

applied two crepe bandages within 10 min and a further two
bandages were applied over the top of the original ban-
dages by the ambulance service 5min later. En route to
Cairns Hospital, he complained the bandage was tight and
received oral oxycodone 10mg and intravenous fentanyl
75 ng.

In the emergency department, he complained of pain, but
no numbness in his immobilised limb. His initial investiga-
tions and examination were normal with a creatine kinase
activity of 459U/L (normal <171U/L). Pressure bandage
immobilisation was then removed, 9.5 h after it was applied.
Within 20min of the removal of the pressure bandage, the
patient complained of increasing pain. Examination of the
proximal forearm showed there was a board-like swelling
with pain on palpation and on passive movements of the fin-
gers, with reduced sensation in the distal limb. Compartment
pressures were markedly elevated (dorsal 150 mmHg and
volar 74mmHg [normal < 8 mmHg]; pressures > 30 mmHg
indicate compartment syndrome [5]). Fasciotomy was per-
formed, showing some dusky muscles in the dorsal compart-
ment. The patient’s creatine kinase activity peaked at
33,600 U/L, approximately 23 h after the bite. The patient did
not demonstrate any signs of systemic envenoming during
his admission. The patient was in hospital for 15days and
required three further operations for wound and muscle
debridement, as well as split skin grafts.
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A 44-year-old man was bitten by a snake on his left mid-
shin whilst camping. Fellow campers immediately applied an
elasticised bandage. He subsequently complained to the
ambulance crew that the bandage was too tight, and that
he had marked limb pain. His foot was noted to be cool and
numb and he received morphine 12.5mg intravenously to
control his pain. His limb remained painful during his transfer
by air and he required a further dose of morphine 12.5mg
intravenously.

At Cairns Hospital he was found to have a dusky limb, with
altered sensation and no pulse detected on doppler. The pres-
sure bandage immobilisation was loosened (approximately
7.5h post application), and this improved his limb colour as
pulses were detected on doppler. He did not demonstrate any
clinical or biochemical signs of systemic envenoming and his
creatine kinase activity peaked at 16,800 U/L approximately 24 h
after the snake bite. He was in hospital for two days and all
investigations were normal 10days after discharge. Two years
later he still had some ongoing paraesthesia in his foot.

Discussion

It is likely that pressure bandage immobilisation was applied
too tightly and for too long in both patients. It may have
acted as an arterial tourniquet, as both needed opioid anal-
gesia to control their limb pain.

The largest series of snakebite in Australia had 1,548
patients enrolled with 835 envenomed; 1,304 (84%) had
pressure bandage immobilisation [3]. Of those envenomed,
733 (87.7%) had pressure bandage immobilisation applied
and there were no reports of any adverse effects. This sug-
gested pressure bandage immobilisation was safe to apply.
Currie et al. [4] reported seven patients who were enve-
nomed despite full pressure bandage immobilisation, includ-
ing a 7-year-old child who had pressure bandage
immobilisation applied within 5min of the bite. The rapidity
of onset of symptoms in this case, and in other cases
reported by Allen et al. [6] in which collapse occurred within
minutes of the bite, suggests venom may also travel in the
vascular circulation.

Other studies have also raised concerns. A simulation
study found that the median pressure derived by the appli-
cation of crepe bandage immobilisation by health professio-
nals to a lower limb was 28 mmHg (IQR 17-42mm Hg) [7].
When elasticised bandages were used, the median pressure
was 47 mmHg (IQR 26-83 mmHg). Only 17% of health profes-
sionals achieved the correct pressure on the first application
of the pressure bandage. About 10% produced more than
100 mmHg pressure with elasticised bandages, with one per-
son achieving approximately 230 mmHg. Furthermore, crepe
bandages did not maintain pressure during a 30 min ambu-
lance ride [7].

There has been very little clinical research into the effect-
iveness of pressure bandage immobilisation in preventing
venom uptake. Anker et al. [8] reported that applying pres-
sure bandage immobilisation (pressure 55+5mmHg) on

three patients with mock venom did not prevent "venom"
from reaching the systemic circulation.

In another mock study, 24 subjects received either intra-
dermal or subcutaneous injections of *™technetium antim-
ony sulfur colloid in both hands/fore-arms and feet/legs [9].
Fifteen of the subjects had firm bandages and splints applied
to an upper and a lower limb immediately after injection.
Bandaging was found to be very effective when applied with
pressures ranging from 40 to 70mmHg in the upper limb
and 55 to 70 mmHg in the lower limb. Strict limb immobilisa-
tion was necessary to minimise lymphatic flow.

Conclusions

We report two patients who suffered harm due to the
inappropriate use of pressure bandage immobilisation. With
limited good evidence of benefit, and many issues with its
use, | recommend that pressure bandage immobilisation as a
first aid measure for snakebite in Australia needs to be re-
examined.
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