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Chemical necrotising fasciitis secondary to self-injection of permethrin

insecticide

OF Wong , PHK Tsang , HL Ng , HM Lee , CK Koo , SK Lam 

We report a 65-year-old male with chemical necrotising fasciitis after self-injection of permethrin insecticide.
The patient also developed persistent hypoglycemia secondary to massive insulin overdose. There was no
evidence of systemic toxicities from the insecticide poisoning. Multiple debridement and skin grafting were
performed over his right forearm due to extensive tissue damage. He eventually recovered with impairment
of his right hand function. The clinical features and the management of this uncommon route of insecticide
poisoning are discussed. (Hong Kong j.emerg.med. 2011;18:441-445)
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Introduction

Permethrin belongs to the group of type I synthetic
pyrethroids and is a registered pesticide in Hong Kong.
Permethrin is available in different formulations
including liquid form, wettable powder and granule.

There are locally registered pesticide products
containing mixture of permethrin with other
insecticides, e.g. piperonyl butoxide and tetramethrin.
Insecticide products containing permethrin is
commonly available in agricultural product shops. The
usual concentration of permethrin available is 10%
while the maximum concentration of registered
products in liquid form is 25%1 and hydrocarbons are
usually used as solvent. Injections of hydrocarbon-
based insecticides have been reported to cause severe
tissue damages and systemic complications.

Case

A 65-year-old man, who had diabetes mellitus,
hypertension, and past history of drug overdose, was
admitted after suicidal attempt with self-injection of
800 units of Protaphane HM and small amount of
insecticide (containing 10% Permethrin) over his
abdominal wall and his right hand in May 2010. The
bottle of insecticide was brought to the emergency
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department (ED) and the total volume of insecticide
being injected was around 10 ml. Moreover, he also
claimed to have an overdose of unknown amount of
gliclazide and metformin.

He presented to the hospital around 7 hours post-
exposure with symptoms of hypoglycaemia. On arrival
to the ED, the haemostix level was only 2.6 mmol/L.
His blood pressure was 177/70 mmHg with pulse rate
88 beats per minute, respiratory rate 20 breaths per
minute, normal body temperature and SpO

2
 99% on

6 liters of oxygen per minute delivered with nasal
cannula. The initial Glasgow coma scale was 10/15.
The electrocardiogram showed sinus rhythm with
normal QRS duration and corrected QT interval. The
chest X-ray revealed clear lung fields. His conscious
state improved with intravenous administration of 50%
dextrose solution.

He was transferred to the intensive care unit (ICU)
for close observation and further management. He
developed repeated episodes of hypoglycaemia with
blood glucose levels around 2 to 3 mmol/L, requiring
a total of 8 days of dextrose solution infusion. His
haemodynamic status was all  along stable. He
developed hypokalaemia with the lowest potassium
around 3 mmol/L, which was corrected with potassium
replacement. In view of persistent hypoglycaemia and
history of oral hypoglycaemic agent overdose,
octreotide was also given initially but subsequently
discontinued as urine and blood toxicology screening
test results showed absence of oral hypoglycaemic
agents. Blood ethanol and salicylate were negative.
Serum paracetamol level was unremarkable. Serial
arterial blood gas analysis showed no metabolic
acidosis. He developed profound fluctuant swelling
over his right hand on the next day of ICU admission
(Figure A1). There was no clinical evidence of
compartment syndrome and the distal circulation of
his right upper limb was intact. Needle aspiration was
attempted with nil output. X-ray of his right forearm
was normal. Intravenous ampicillin and cloxacillin were
started empirically.

His right hand condition deteriorated subsequently
(Figure A2). Ultrasonography revealed thick fluid

collection over the dorsum of his right hand with gross
soft tissue swelling extending proximally to the
forearm. (Figure C). Emergency operation with
excisional debridement was performed on day 4. There
was extensive necrotising fasciitis involving the dorsum
of his right hand to the forearm (Figure A3). The
antibiotic regimens were subsequently changed to
ceftriaxone and clindamycin in view of the operative
findings. Repeated debridement was performed on
day 6 and day 10. He had low grade fever and mild
leukocytosis (white cell counts of 12 to 15 x 109/L
with reference range of 3.9 to 10.7 x 109/L). However,
the culture results of the pus swab and necrotic tissue
from his right forearm wound were negative. Increasing
swelling with signs of inflammation was noticed over
the abdominal wall injection area (Figures B1 and B2).
Incision and drainage was performed. Large amount
of "pus-like" collection was demonstrated but
bacterial culture was also negative. We performed
microbiological analysis of 2 pyrethroid insecticides
available in local agricultural product shops including
the same product involved in this case. The results were
negative which indicated minimal role for the bacterial
infection contributing to the clinical picture (Table
1). His condition was stabilised and was transferred to
general ward eventually. Skin grafting over his right
forearm was performed on day 17. He had psychiatric
assessment during his hospital stay and a diagnosis of
situational reaction was made. He was discharged home
after a total of 24 days of hospitalisation. Subsequent
follow-up revealed limited movement of his right wrist
and impaired right hand function.

Discussion

Pyrethrins and pyrethroids are commonly used
insecticides and considered to have low toxicity to
human. Pyrethroids are synthetic derivatives of
pyrethrins which are naturally occurring pesticides
from extracts of the flowers of Chrysanthemum
cinerariaefolium. Pyrethroids are widely used as
insecticides owning to their selective action on the
insect sodium channels. By delaying the closure of the
voltage-sensitive sodium channels, pyrethroids prolong
the neuronal excitation causing repetitive firing and
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Figure.  Clinical photos of the patient's right hand/forearm and abdomen. A1: Moderate swelling over the patient's right hand after

the self-injection of pesticide noticed on admission. A2: Increasing swelling with small area of tissue necrosis over his right hand on

day 3. A3: Excisional debridement showing extensive subcutaneous tissue involvement but intact extensor muscles. B1: multiple

needle marks over the patient's abdominal wall with minimal local inflammation found in the initial assessment. B2: Increasing

swelling with signs of inflammation over the abdominal wall injection area noticed and large amount of "pus-like" collection

drained out eventually. C: Ultrasonography showing thick fluid collection (hypoechoic shadow)over the dorsum of the patient's

right forearm.

Table 1.  Bacterial culture results of 2 pyrethroid insecticides (including the same product involved in our case) bought in local

agricultural product shops

Insecticide product Insecticide group Other ingredient Concentration Bacterial culture pH

Permethrin Type I pyrethroids Petroleum distillate as solvent 10% No growth 4.5

Cypermethrin Type II pyrethroids Petroleum distillate as solvent 12% No growth 6.0

paresthesiae.  In contrast  to organophosphate
insecticide, pyrethroids are less toxic to humans.
Despite the low toxicities to human, poisonings from
pyrethroids have been reported due to occupational
and intentional exposure. Depending on the chemical
properties, two distinct clinical features of pyrethroids
poisoning have been described including "T" (tremor)
syndrome from type I pyrethroids which do not have
a cyano substitution and "CS" (choreoathetosis/
salivation) syndrome from type II pyrethroids which
bears a cyano group. Dermal exposure of pyrethroids
causing parasthesiae is probably secondary to the

hyperactivity of cutaneous sensory nerve fibres.
However, pyrethroids are poorly absorbed through
skin.2 Common symptoms from ingestion and
inhalation include vomiting and dizziness. Severe
systemic toxicities, e.g. coma, convulsion and fatalities
had been reported from significant exposures.3

Suicidal poisonings with self-injection of insecticide
were rarely reported but could be associated with severe
local and systemic complications. Reported toxicities
and complications are mostly contributed by the
solvents  of  the insect ic ide which are  usual ly
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hydrocarbons. Subcutaneous injection of hydrocarbons
is associated with chemical cellulitis with sterile
abscess.4 Compartment syndrome with extensive
necrosis involving vessels, tendons and nerves after
self-injection of insecticide over the both hands of a
patient had been reported.  5 With injection of
significant amount, the hydrocarbons could dissolve
the lipid-rich membranes of the microvasculature
resulting in liquefaction necrosis and eventually
migrate along the tissue plane leading to sterile
necrotising fasciitis.6

In contrast to bacterial necrotising fasciitis, "chemical
necrotising fasciitis" secondary to the local effect of
the hydrocarbons has a more benign course and
bacterial culture is often negative.7,8 We have performed
microbiological analysis of 2 pyrethroid insecticides
available in local agricultural product shops including
the same product involved in this case. Using the
membrane filtration method, there was no microbial
growth (see Table 1). One major limitation was that
the 2 pyrethroid insecticides tested was not the original
solution that was injected by the patient, so this
analysis could only provide circumferential evidence
for the chemical cause of necrotising fasciitis in this
case. Nevertheless, the combination of damage to the
vasculature and formation of large area of tissue
necrosis favours secondary bacterial infection. Thus
antibiotics therapy should be considered particularly
in patient with systemic features of infection.9 For
example, secondary infection in the necrotic tissue
could be resulted from needle contamination during
the injection.10

Systemic complications could also result from injection
of hydrocarbons. Chemical pneumonitis secondary to
intravenous injection of hydrocarbon-based insecticide
had been reported.11 There is a potential risk of the
insecticides being injected directly into the systemic
circulation during subcutaneous and intramuscular
administrations, which, theoretically, could also
result in systemic absorption of the insecticides
causing prolonged toxicities. Although systemic
organophosphate toxicities with profound muscarinic
symptoms and prolonged muscle weakness had been
reported following percutaneous injection,12 there was

no data on systemic toxicity following subcutaneous
injections of pyrethroids in the literature.9

The management of patient with insecticide injection
involves prompt evaluation for the systemic toxic
effects and local complications. The timing of surgical
intervention is controversial. Early debridement has
been suggested to minimise the systemic toxicities by
enhancing the clearance of the toxic substances. On
the other hand, surgical intervention could be delayed
unless there is presence of compartment syndrome or
vascular compromise because of the low toxicities of
pyrethroids and the fact that assessment of the extent
of tissue involvement in the early state is often
inaccurate due to the allergic and acute inflammatory
reactions.7 Radiological examination may be helpful if
the insecticide contains solvents like halogenated
hydrocarbons which are radio-opaque, giving a better
delineation of surgical margins.13 However, the
radiographic assessment of the right forearm of our
patient was negative. Due to the lipid solubility of
hydrocarbons which enables it to disperse along
tissue planes and the lack of detoxification mechanisms
of the body, the extensive tissue damages often
result in multiple debridements.10 Furthermore,
expertise management for tendon damage causing hand
function impairment and psychiatric assessment are
essential.

Suicidal insulin overdose is uncommon and associated
with profound hypoglycaemia causing convulsion,
permanent neurological deficits and even death. The
prolonged absorption of insulin secondary to the depot
effect from the formulation could result in persistent
hypoglycaemia14 as illustrated in our case. Octreotide
is an effective antidote for sulfonylurea overdose but
is not effective to reverse the hypoglycaemic effect from
insulin overdose. Successful outcome with surgical
debulking of subcutaneous tissue around the injection
site in patients with massive injection of long-acting
insulin preparations had been reported.15 The patient
in this case had prolonged effect from insulin overdose
requiring long period of intravenous dextrose solution
infusion. Surgical excision was not performed because
of the lack of clear demarcation of the abdominal wall
swelling in the initial assessment.
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Conclusion

Apart from the dose of exposure, the routes of
administration also determine the toxicities in
poisoning. Compared with organophosphates and
other commonly used pesticides, pyrethrins and
pyrethroids are generally considered to be of low
toxicities to humans. Our case illustrates that injection
of the usual preparation of these commonly used
insecticides can lead to severe toxic effects.
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