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Fig. 3. The number of 72-hour Emergency Department returns per week (A) (Mann-Whitney U test, p = 0.915) and 30-day readmissions per week (B) (t-test, p = 0.694) with diagnosis of
urinary tract infection (UTI), sepsis, bacteremia, or pyelonephritis was not significantly altered post-intervention.
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Emergency department visits for chemical
substance-related injuries

The increasing use of chemicals worldwide has led to an increase in
the incidence of chemical accidents [1]. Acute exposure to chemicals can
be fatal and usually necessitates emergency treatment [2,3]. Although
large- and small-scale chemical accidents frequently occur [4], studies
on human injuries from chemical exposure are limited, including the
population who are usually exposed to harmful chemicals. Hence, this
study aimed to analyze the types and characteristics of chemical injuries
by analyzing patients who visited university hospitals due to acute ex-
posure to chemical substances.

This study enrolled patients unintentionally injured by acute expo-
sure to chemical substances among those who visited the emergency
departments of Soonchunhyang University Gumi Hospital and Ulsan
University Hospital in South Korea between January 2007 and Decem-
ber 2016. Both Gumi and Ulsan have high distribution of chemical use
and high density of industrial complexes. Medical records were retro-
spectively reviewed to collect data on sex, age, body areas exposed to
the chemical, exposure mechanisms, diagnosis, disposition, and kinds
and types of the chemical substances.

A total of 828 patients were included in the cohort. Of these, 708
(85.5%) were men, and 120 (14.5%) were women. The mean patient
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age was 38.01 years (standard deviation: 11.83 years). There were 245
patients (29.6%) in their 30s, followed by 227 patients (27.4%) in their
20s, and 202 patients (24.4%) in their 40s (Table 1). There were 29
types of chemicals whose components were identified. The most com-
mon chemical that the patients were exposed to was fluoric acid (328
individuals, 39.6%), followed by paint (31 individuals, 3.7%), thinner
(22 individuals, 2.7%), magnesium (21 individuals, 2.5%), sulfuric acid
(21 individuals, 2.5%), nitric acid (20 individuals, 2.4%),
trimethylbenzene (18 individuals, 2.2%), and adhesive (14 individuals,
1.7%). The type of chemicals was not identified in 233 individuals
(28.1%) (Table 2).

Regarding the types of chemicals, the most common was liquid (442
individuals, 53.4%), followed by gas (327 individuals, 39.5%), solid (40
individuals, 4.8%), gel (11 individuals, 1.3%), and complex type (7 indi-
viduals, 8%) (Table 3). The most frequently exposed body area was the
respiratory tract (261 individuals, 31.5%), followed by the eyes (231 in-
dividuals, 27.9%), hands (71 individuals, 8.5%), face (39 individuals,
4.7%), lower extremity (31 individuals, 3.7%), upper extremity (29 indi-
viduals, 3.5%), central nervous system (17 individuals, 2.0%), feet (15 in-
dividuals, 1.8%), neck (6 individuals, 0.7%), gastrointestinal tract (6
individuals, 0.7%), trunk (3 individuals,0.4%), and head (2 individuals,
0.2%). Complex area exposure accounted for 14.1% (117 individuals)
of all cases (Table 4).

Regarding mechanisms of injury, the most common was splash (485
individuals, 58.6%), followed by inhalation (301 individuals, 36.4%),
blunt trauma (24 individuals, 2.9%), ingestion (7 individuals, 0.8%), ex-
plosion (6 individuals, 0.7%), and complex mechanism (4 individuals,
0.5%) (Table 5).

Chemical poisoning leads to various health problems and even deaths
worldwide. Chemical injuries result from various mechanisms and also
progress faster than other injuries. Chemical injuries are mainly work re-
lated and result from spraying or splashing [5]. Moreover, although chem-
ical burns account for a small number of the total cases of burns, they have
high mortality and morbidity rates [6]. In addition, chemicals can cause
toxic reactions and can be fatal to the human body if inhaled [6].
Chemicals also frequently cause eye injury and can result in blindness
and local injuries [7]. In this study, eye exposure accounted for a high pro-
portion of mechanism of injury (27.9%). Given that the pathophysiology
of chemical burns may vary from that of other burns, it is important to
recognize and treat them at an early stage [8]. Moreover, chemical
burns persist as long as the chemical remains on the skin [9]. Chemical
substances in a gas form are more easily disseminated than those in
solid or liquid form and pose a great risk to many people when they are
released [1]. In this study, the most common chemical substance that
caused poisoning was hydrofluoric acid, and the respiratory tract was
the most commonly exposed organ (Tables 2, 4).

Table 1
General characteristics of the patients.

Demographic variables Total (n = 828)

Age
Range 19-82
Mean (SD*) 38.01 (11.83)
Sex
Male 708 (85.5%)
Female 120 (14.5%)
Age group
10-20 9 (1.1%)
20-30 227 (27.4%)
30-40 245 (29.6%)
40-50 202 (24.4%)
50-60 111 (13.4%)
60-70 19 (2.3%)
70-80 14 (1.7%)
80-90 1(0.1%)

o

SD: standard deviation.

This study is valuable in that it shows the kinds and types of various
chemicals causing human injuries, the exposure routes, and the most
commonly exposed areas. In many cases of chemical exposure, there
are many complex chemicals involved and no antidote; thus, it is diffi-
cult to treat them at an early stage. Therefore, it is important to identify
the kinds of chemicals, the mechanisms of injuries, and to establish
treatment principles [6,10]. Physicians in the emergency department

Table 2
Exposed chemical substances.

Exposed chemical materials Total (n = 828)

Hydrofluoric acid 328 (39.6%)
Paint 31 (3.7%)
Thinner 22 (2.7%)
Magnesium 21 (2.5%)
Sulfuric acid 21 (2.5%)
Nitric acid 20 (2.4%)
Trimethylbenzene 18 (2.2%)
Adhesive 14 (1.7%)
Sodium hydroxide 11 (1.3%)
Hydrochloric acid 11 (1.3%)
epoxy 11 (1.3%)
Toluene 10 (1.2%)
Potassium Hydroxide 8 (1.0%)
Acetic acid 7 (0.8%)
Hydrogen sulfide 7 (0.8%)
Acryl 6 (0.7%)
halon 6 (0.7%)
argon 6 (0.7%)
Sulfur dioxide 6 (0.7%)
aluminum 5 (0.6%)
Acetone 4 (0.5%)
Silicon 4 (0.5%)
Phosphoric acid 3 (0.4%)
Sodium hypochlorite 3(0.4%)
Trichloroethylene 3(0.4%)
Cement 3(0.4%)
Normal hexane 2 (0.2%)
Polyester 2(0.2%)
Nitrogen 2 (0.2%)
Unknown 233 (28.1%)
Table 3

Type of chemical substance.

Type of the chemical substance Total (n = 828)

Liquid 442 (53.4%)

Gas 327 (39.5%)

Solid 40 (4.8%)

Gel 11(1.3)

Complex (more than two) 7 (0.8%)

Unknown 1(0.1%)
Table 4

Chemical substance exposure site.

Body areas exposed to the chemical Total (n = 828)

261 (31.5%)

Respiratory tract

Eyes 231 (27.9%)
Hands 71 (8.5%)
Face (except eye) 39 (4.7%)
Lower extremity (except foot) 31 (3.7%)
Upper extremity (except hand) 29 (3.5%)
Central nervous system 17 (2.0%)
feet 15 (1.8%)
Neck 6 (0.7%)
Gastrointestinal tract 6 (0.7%)
Trunk 3(0.4%)
Head 2 (0.2%)

Complex (involving more than two site) 117 (14.1%)
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Table 5
Mechanisms of injuries.

Injury mechanisms Total (n = 828)

Splash 485 (58.6%)
Inhalation 301 (36.4%)
Blunt trauma 24 (2.9%)
Ingestion 7 (0.8%)
Explosion 6 (0.7%)
Complex 4 (0.5%)
Other 1(0.1%)

should be aware of the kinds of harmful chemicals and the types of ex-
posure by which each chemical cause injury. Moreover, decontamina-
tion and appropriate treatment at an early stage are necessary in cases
of chemical exposure.
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Optic nerve sheath diameter ultrasonography in ;.)
differentiation of ischemic and hemorrhagic

strokes

Dear Editor,

We were interested in the paper by Manouchehrifar et al. regarding
the ultrasound measurement of the optic nerve sheath diameter
(ONSD) to differentiate ischemic and hemorrhagic strokes [1].

First, we would like to congratulate the authors for their remarkable
article because it is a really blinded study, in contrast with other papers
on a similar topic, even if we would like to comment some aspects re-
garding the measurement of the optic nerve sheath diameter (ONSD)
with ultrasound to define intracranial hypertension.

For their study, Manouchehrifar et al. performed all the measurements
with B scan technique, that is mostly utilized to diagnose ocular diseases
[2,3] but unfortunately is not sensitive enough in measuring the orbital
structures, as it is affected by the so-called blooming effect [4-6]. This
one is related to the lack of a standard sensitivity setting in performing
B scan and should not be confused with the Doppler associated blooming
effect. In case of B scan it means that, if we measure ONSD with a lower
sensitivity setting, this will give bigger dimensions compared to the
ones obtained with a raised sensitivity setting. This effect could be less im-
portant when we handle large lesions, but it could be deceptive if we sup-
pose a difference inferior to 0.5 mm, as it happens in ONSD assessment.

Due to the aforesaid limits, in case of further studies, we would like to
suggest to use the Standardized A Scan: this method makes such measure-
ments objective and more precise, because it shows easily discernible high
reflective spikes from the interface between arachnoid and subarachnoidal
fluid, and it is also blooming effect free. For this reason, it also allows more
accurate reference range values, that can be utilized worldwide, without
the need of laboratory - related references setting [7-9].

Furthermore, although the following comment does not concern this
article, we would like to point out that an increase in ONSD diameter
does not automatically mean that there is an increase of intracranial
pressure but it could be also due to the presence of an optic neuritis or
an optic nerve meningioma. With A scan, it is possible to prove the
real presence of intracranial hypertension with the “30 degree test”
that consists in a measurement of the optic nerve with the patient
looking to the lateral side. A decrease in the maximal diameter of at
least 5% proves that the distension of the ONSD is caused by increased
subarachnoidal fluid, as in case of intracranial hypertension [10-13].

Moreover, we would like to highlight how the probe should be used in
order to obtain more reliable measurements. As we cannot determine ex-
actly the gaze direction of the patient with closed eyes, in ophthalmology,
during the ultrasound examination, the B or A scan probe is routinely
used with open lids, utilizing methylcellulose and anesthetic drops. This al-
lows to clearly visualize the eye, making the probe orientation much more
reliable, avoiding errors in detecting gaze direction [14].

Lastly, we are aware that the term “transorbital” is often used in litera-
ture and it is usually accepted [15], but we would like to suggest to use the
terms “transbulbar” or “orbital”, in case of optic nerve examinations with
ultrasound, because the term “trans” is a Latin word that means “beyond”
or “through” and the word “transorbital” could be misleading [16].
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