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1 | INTRODUCTION

The time to onset of organophosphate poisoning symptoms
varies widely. When administering subcutaneous injection,
attention must be paid to systemic and local symptoms.
Before the appearance of toxic symptoms, skin incision, and
washing may prevent the spread of inflammation to the sub-
cutaneous tissue and may reduce sequelae.

Organophosphate poisoning is an important problem in
rural regions of the world. The number of organophosphate
poisoning cases is estimated to be approximately 3 000 000
per year. Medical management is difficult, and the mortal-
ity rate is more than 15%." Organophosphate poisoning by
subcutaneous injection is rare. Compared to oral exposures
of organophosphate, dermal absorption of organophosphate
is slow but continuous from the site of injection.3 In cases
of parenteral injection of organophosphate, attention must be
paid to the possibility of a late onset of poisoning. Patients
need to be admitted to the hospital because of the potential
for organophosphate poisoning, and they must be monitored
because the time to onset of symptoms is varied. However,
the duration of monitoring is unknown. An early skin inci-
sion and the removal of the residual organophosphate could
prevent the occurrence of organophosphate poisoning.

| Takahiro Hiruma

| Kent Doi

There is a risk of unnecessary extensive incision because of swelling after the sub-
cutaneous injection; however, removing completely the injected organophosphate
by making a skin incision before the appearance of toxic symptoms could reduce

acetylcholinesterase, organophosphate, poisoning, subcutaneous injection

Here, we report the case of a 54-year-old man who was
admitted to our hospital with a chief complaint of pain in the
left forearm that was self-injected with fenitrothion.

2 | CASE REPORT

A 54-year-old Japanese man complained of redness and pain
in his left forearm. Before 24 hours, he injected himself with
5 ml of 50% fenitrothion to commit suicide. His vital signs
on arrival were as follows: blood pressure, 127/77 mm Hg;
pulse, 105 beats per minute; body temperature, 37.5°C; res-
piratory rate, 18 breaths per minute; SpO,, 100% without
oxygenation; Glasgow Coma Scale, E4AV5M6. He had a past
history of depression. However, he had not been prescribed
drugs for depression. His pupil size was 3/3 mm, and the
light reflex was rapid on both sides. There was no excessive
sweating or salivation. The cholinesterase level was 244 U/L
(normal range: 240-486 U/L). There were no findings of or-
ganophosphate poisoning, but he was admitted to the hos-
pital, because the poisoning symptoms could be delayed.
His left forearm had redness and swelling (Figure 1A), and
he had hypoesthesia at the part of the distal skin from the
wound.
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2.1 | Wound management on admission

On admission to the hospital, his wound was cooled.
However, swelling of the wound had spread, and his body
temperature increased to 38.7°C on day 4 (Figure 1B). He was
diagnosed with cellulitis, and cefazolin administration was
initiated. His wound had redness and swelling, which gradu-
ally localized. On day 17, fluid retention was suspected by
palpation of the localized part. The puncture was performed,
and 10 mL of yellow serous exudate was aspirated. Despite
the puncture, fluid retention was observed under the skin;
therefore, a dermatologist performed skin incision, washing,
and necrotic tissue debridement on day 20 (Figure 1C). The
odor of fenitrothion originated from the wound. The adipose
tissue was necrotic, and the nerves were exposed. No necro-
sis was found in the muscles. The wound culture was nega-
tive, and there were no signs of infection. Wound cleaning
was performed every day, and silver sulfadiazine cream was
applied to the wound. On day 45, the odor of fenitrothion
disappeared. For promoting the granulation of the wound,
trafermin was sprayed, and a prostaglandin-containing oint-
ment was applied. In addition, negative-pressure wound
therapy was performed from day 52 to day 81. On day 83,
he was discharged (Figure 1D).

2.2 | Cholinesterase and
acetylcholinesterase levels

After admission to the hospital, the cholinesterase level
gradually decreased from the day after admission (Figure 2).
Although there were no symptoms of organophosphate poi-
soning, the level fell below 8 U/L on day 11. A skin incision

(A)On admission (B) Day 4
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FIGURE 1

(c) Day 20

was made on his left forearm on day 20. The acetylcholinest-
erase level was 1124 U/L immediately before the skin in-
cision. The cholinesterase and acetylcholinesterase levels
gradually recovered (Figure 2). The acetylcholinesterase
level was 5573 U/L 1 month later, and the cholinesterase
level at the time of discharge was 312 U/L.

2.3 | Follow-up of the patient
After discharge, he followed up with the dermatology and
psychiatry outpatient departments.

Nine months later, muscle weakness was not observed,
and he resumed his activities of daily life, although hypoes-
thesia was remained as if a piece of paper was on from the
back of the left hand to the fingertips. For depression, med-
ications were prescribed with regular follow-ups with his
local doctor.

3 | DISCUSSION

Time to the onset of symptoms of organophosphate poison-
ing when injected subcutaneously varies widely. In subcu-
taneous organophosphate poisoning, acetylcholinesterase
levels, which reflect the severity of organophosphate poi-
soning, may help the clinician in decision-making regarding
treatment. Compared to oral intake, subcutaneous organo-
phosphate poisoning involves local complications. Early skin
incision (before the appearance of symptoms of organophos-
phate poisoning), washing, and necrotic tissue debridement
may prevent the spread of inflammation to the subcutaneous
tissue and may help to reduce sequelae.

(D) On discharge

Clinical course of the wound. A, His left forearm had redness and swelling on admission. B, Redness and swelling had spread on

day 4. C, A skin incision was made on day 20. Fenitrothion has remained and continues dissolving the fat. D, Granulation of the wound had been

promoted on discharge
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FIGURE 2  Time course ChE (U/L) AChE (U/L)
of cholinesterase (ChE) and 400 6,000
acetylcholinesterase (AChE) levels with 350
wound management. He was diagnosed 5,000
with cellulitis on day 4, and cefazolin (CEZ) 300
administration was started. For promoting 250 4,000
the granulation of wound, negative-pressure
wound therapy (NPWT) was performed 200 3,000
from day 52 to day 81. ChE levels were 150
measured by biochemical tests in our 2,000
hospital. Contrarily, AChE levels were 100
determined at another facility wherein - ——ChE —=—AChE 1,000
measurement was possible
0 0
0 15 30 45 60 75 90 (day)
CEZ | NPWT |
a skin incision discharge

There have been several reports of organophosphate poi-
soning caused by subcutaneous injection and the time to
onset of these symptoms varied (3-60 hours).? Symptoms
of organophosphate poisoning are classified into three
categories according to their mode of action: (A) musca-
rinic actions, (B) nicotinic actions, and (C) central nervous
system-stimulating effect. Treatment with a muscarinic
antagonist (atropine) or an acetylcholinesterase reactivator
(oximes) should be performed.1 In our case, symptoms of
organophosphate poisoning did not appear. On day 20, a
skin incision was made. At that time, fenitrothion remained
in the wound. The reason for the delayed fenitrothion ab-
sorption might be its chemical structure. Fenitrothion has
high lipid solubility and a sulfur moiety. High lipid solubil-
ity might result in a prolonged cholinergic phase, and the
bioactivation process of the sulfur moiety might delay the
onset of the toxic symptoms.4

During subcutaneous injection of organophosphate, it is
important to pay attention to local complications. Swelling,
necrosis, and infection around the injection site are usually
observed, and abscess, nerve damage, and muscle damage
are caused by the spread of inflammation to the subcutane-
ous tissue. In severe cases, wherein compartment syndrome
or chronic cholinergic crisis occurs, there may be a need for
amputations.5 Early skin incision, washing, and necrotic tis-
sue debridement may prevent the spread of inflammation and
may help reduce sequelae. Immediately after the injection,
the incision range cannot be determined due to swelling of
the skin, and there is a possibility that an unnecessary inci-
sion will be made. As reported in published studies, the toxic
symptoms had already appeared by the time a skin incision
was made. Therefore, a skin incision has been recommended
to completely remove organophosphate from the subcutane-
ous tissue to prevent local and systemic symptoms. In our
patient, fenitrothion was observed to remain when a skin

incision was made on day 20. At that time, the patient had
no toxic symptoms of organophosphate poisoning yet. Our
findings suggest that an incision should be made before the
appearance of toxic symptoms.

3.1 | Acetylcholinesterase level in
subcutaneous injection of organophosphate

Acetylcholinesterase is considered a good marker of the se-
verity of organophosphate poisoning.' However, in general,
the delay in obtaining the results of acetylcholinesterase ac-
tivity prevents its use during clinical decision-making. In our
case, the level just before the skin incision was approximately
20% of the normal levels. The timing of a skin incision was
made suggests that the patient might have been at the point
just before the symptoms of organophosphate poisoning
would have appeared. Monitoring acetylcholinesterase lev-
els may be useful on the cases, the time to onset of toxic
symptoms is unpredictable such as subcutaneous injection.
Fenitrothion remained in the wound when a skin incision was
performed. If it had completely absorbed, it may have caused
organophosphate poisoning.

4

| CONCLUSIONS

The time to onset of organophosphate poisoning caused by
subcutaneous injection varies widely. In subcutaneous admin-
istration of organophosphate, care should be taken to monitor
the patient for both systemic signs and local complications.
Before the appearance of symptoms of organophosphate poi-
soning, making a skin incision, washing, and necrotic tissue
debridement may prevent the spread of inflammation to the
subcutaneous tissue and may help to reduce sequelae.
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