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Background. Severe scorpion envenomation can lead to severe neurological manifestations, which are an indicator of the severity
of the scorpion sting. The direct action of scorpion venom on the central nervous system can explain partly these neurological
disorders. Methods and Findings. We report a case of severe scorpion envenomation in 16-month-old boy with no pathological
history admitted in ICU for severe scorpion envenomation. The result of cerebral MRI agrees with the hypothesis of direct action
of scorpion venom on the central nervous system. Patient had improved; however, he has kept as neurological sequelae language
disorders and blindness. The boy was discharged 21 days after ICU admission. Conclusion. Our observation confirms that severe
scorpion envenomation can be complicated by severe neurological manifestations. Although one case report is not enough to
conclude such important hypothesis regarding the direct effect of scorpion venom on central nervous system (especially that the
age of patient is more than one year), our case agrees with this hypothesis.

1. Introduction

Severe scorpion envenomation can lead to severe neurolog-
ical manifestations, which are an indicator of the severity
of the scorpion sting. The direct action of scorpion venom
on the central nervous system can explain partly these neu-
rological disorders in particular in children with immature
hematoencephalic barrier [1]. However this mechanism was
in our knowledge never confirmed in humans. We report
a case of severe scorpion envenomation in 16-month-old
boy with no pathological history admitted in ICU for severe
scorpion envenomation. The result of cerebral MRI agrees
with the hypothesis of direct action of scorpion venom on the
central nervous system.

2. Observation

A 16-month-old boy with no pathological history was
brought to the emergency department for severe scorpion
envenomation (Androctonus australis species). Clinical exam-
ination on admission showed systemic manifestations with

nausea, vomiting, agitation, and sweating. Moreover, this
child exhibited signs of vital distress with pulmonary edema
(pulse oximetry [SpO2]was at 70%on air room), a circulatory
failure (with cardiogenic shock), and neurological failure
(comawithGlasgow coma scale score at 5/15).Thepatient had
undergone intubation and mechanical ventilation. Moreover,
the patient received scorpion antivenom. Cardiogenic shock
and pulmonary edema were treated by Dobutamine.

On ICU admission, cardiac function was explored by
echocardiography showing a low left ventricular ejection
fraction (LVEF), at 20% under Dobutamine. Table 1 details
clinical characteristics of our patient.

During ICU stay, a control echocardiography performed
7 days after the initial study showed complete recovery, with
an LVEF of 0.65.

A brain MRI scan with sagittal T1 spin echo (SE), Axial
T1SE/T2 SE/FLAIR and diffusion, and apparent diffusion
coefficient (ADC) map was performed (within 24 hours
after ICU admission), showing a cytotoxic cerebral edema
(Figure 1) with bilateral and symmetrical hyperintensity
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Table 1: Clinical parameters recorded on ICU admission.

Parameters Results
Age (Years) 16 months

Sex Male

Severity Grade III (with cardiogenic shock and pulmonary edema) and severe neurological
manifestations

Respiratory rate (breaths/min) 28/min

Heart rate 180/min

Glasgow coma scale score 5/15

Shock Yes

Use of mechanical ventilation Yes

pH 6.95

Bicarbonate level (mmol/l) 6

PaO2/FiO2 ratio 70

Echocardiography result low left ventricular ejection fraction (LVEF), at 20%
Scorpion antivenom (GAMMA-SCORP�:
bivalent scorpion antivenom, Institut
Pasteur, Tunis, Tunisia)

Yes (1ml/kg)

(a) (b) (c) (d)

(e) (f) (g) (h)

Figure 1:MRI scans: (a, e) T2-weighted; (b,f) FluidAttenuated Inversion Recovery (FLAIR); (c,g) diffusion-weighted imaging; (d,h) apparent
diffusion coefficient (ADC) map. The first MRI imaging (a,b,c,d) showed bilateral and symmetrical hyperintensity ( ) inT2, FLAIR and
diffusion of the occipital and frontal lobes, cerebellar hemispheres, periventricular white matter, and basal ganglia with low ADC related
to cytotoxic edema. After 9 days, control MRI (e, f, g, h) highlighted progressive volume loss of cerebrum with decreased hypersignal and
increasedADC in cerebellar hemispheres, fontal and occipital lobes. Hypersignal persists in T2, FLAIR, and diffusion in periventricular white
matter with ADC restriction and in basal ganglia without ADC restriction.
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inT2, FLAIR, and diffusion of the occipital lobes, cerebellar
hemispheres, and periventricular white matter with low
ADC related to cytotoxic edema. Control MRI performed 9
days later showed a great improvement of cerebral damage
with progressive volume loss of cerebrum with decreased
hypersignal and increased ADC in cerebellar hemispheres,
fontal and occipital lobes. Hypersignal persists in T2, FLAIR,
and diffusion in periventricular white matter with ADC
restriction and in basal ganglia without ADC restriction
(Figure 1).

Respiratory and circulatory parameters were improved
under the treatments previously detailed. However, the
patient has kept as neurological sequelae language disorders
and blindness. The boy was discharged 21 days after ICU
admission.

3. Discussion

The result of MRI performed on ICU admission agrees with
the hypothesis of the possibility of direct action of scorpion
venom on the central nervous system in children.

Severe scorpion envenomation can be complicated by
severe neurological manifestations, which are an indicator of
the severity of the scorpion sting. These signs are observed
in more than 50% of hospitalized patients [1–3]. These
manifestations were variable, ranging from simple hyperther-
mia to severe neurological manifestations with coma and/or
convulsions [1–5]. These neurological manifestations have
been explained by threemechanisms.Thefirst is hypertensive
encephalopathy secondary to the massive catecholamine’s
discharge [1–3]. The second is the brain hypoxia due to the
deficiency in oxygen transport secondary to the pulmonary
edema and cardiogenic shock observed in severe scorpion
envenomation. The last is the direct action of scorpion venom
on the central nervous system.This hypothesis was advanced
by Ismail and coll [4], who postulated the possibility of the
venom to cross the hematoencephalic barrier in immature
children, like the passage in immature mammals of the scor-
pion venom [4]. In fact, the correlation between the young
age and severity of clinical manifestations after scorpion
envenomation was well established [1–3]. This correlation
between the age and the severity may be explained by the fact
that, for the samequantity of venom injected, the serum levels
of venom would be higher in children than in adults, leading
to the possibility of the venom to cross the hematoencephalic
barrier in immature children, like our cases. In fact, there is a
good correlation between serum venom concentrations and
severity of neurological manifestations [1, 3, 5–7].

Our patient had developed pulmonary edema and cardio-
genic shock. However, brain damage observed in the cerebral
MRI cannot be explained only by these abnormalities. In fact,
as cytotoxic oedema represents the redistribution of water
from extracellular to intracellular compartments, there is an
appropriate decrease in diffusion, identified as low signal
on apparent diffusion coefficient (ADC) [8]. This cytotoxic
edema can be explained by a direct effect of the venom on
the central nervous system. This can explain the severity of
neurological manifestation observed on ICU admission and
the neurological sequelae observed in our patient.

4. Conclusion

Scorpion stings occur on every continent except Antarctica.
The correlation between young age and severity of clinical
manifestations is well established. Cardiorespiratory mani-
festations, mainly cardiogenic shock and pulmonary edema,
are the leading causes of death after scorpion envenomation.
Neurological manifestations were often observed in severe
scorpion-envenomed patients and they correlated with poor
outcome. Severe neurological complications can be observed
following severe scorpion envenomation. These neurological
manifestations have been explained by many mechanisms.
Although one case report is not enough to conclude such
important hypothesis regarding the direct effect of scorpion
venom on central nervous system (especially that the age
of patient is more than one year), our case agrees with this
hypothesis. More studies are needed on this subject.

Conflicts of Interest

On behalf of all authors, the corresponding author states that
there are no conflicts of interest.

References

[1] M. Bahloul, N. Rekik, I. Chabchoub et al., “Neurological
complications secondary to severe scorpion envenomation,”
Medical Science Monitor, vol. 11, no. 4, pp. CR196–CR202, 2005.

[2] I. L. Mohamad, K. I. Elsayh, H. A. Mohammad et al., “Clinical
characteristics and outcome of children stung by scorpion,”
European Journal of Pediatrics, vol. 173, no. 6, pp. 815–818, 2014.

[3] M. Bahloul, I. Chabchoub, A. Chaari et al., “Scorpion enveno-
mation among children: Clinical manifestations and outcome
(analysis of 685 cases),” The American Journal of Tropical
Medicine and Hygiene, vol. 83, no. 5, pp. 1084–1092, 2010.

[4] M. Ismail and M. A. Abd-Elsalam, “Are the toxicological effects
of scorpion envenomation related to tissue venom concentra-
tion?” Toxicon, vol. 26, no. 3, pp. 233–256, 1988.

[5] M. Bouaziz, M. Bahloul, H. Kallel et al., “Epidemiological,
clinical characteristics and outcome of severe scorpion enven-
omation in South Tunisia: Multivariate analysis of 951 cases,”
Toxicon, vol. 52, no. 8, pp. 918–926, 2008.

[6] K. Saad, M. A. A. El-Hamed, M. G. M. Abo-Elela et al.,
“Neurologic Complications in Children with Scorpionism: A
Retrospective Study in Upper Egypt,” Journal of Child Neurol-
ogy, vol. 32, no. 6, pp. 537–542, 2017.

[7] P. P. Q. Torrez, M. M. M. Quiroga, P. A. M. Abati et al., “Acute
cerebellar dysfunctionwith neuromuscularmanifestations after
scorpionism presumably caused by Tityus obscurus in San-
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