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management of poisoned patients. This study aimed to investigate the abnormal findings of
brain CT scans of patients with drug overdose poisoning.

Methods: A retrospective cross-sectional study was conducted on patients with poisoning
admitted to Baharloo Hospital, Tehran, Iran during 2015. Moreover, they underwent
radiological assessment as a result of their decreased level of consciousness. For the purpose of
the study, we examined patients’ Computerized Tomography (CT) scan reports. The collected
data were analyzed with SPSS 16. Frequency and percentage frequency were calculated for
qualitative variables, and mean and standard deviation were calculated for the quantitative
variables.

Results: Overall, 191 patients admitted with poisoning were evaluated. Of them, 119(62.3%)
had normal brain CT scans and the remaining had pathologic findings. The most common
pathologic findings in the brain CT scans comprised cerebral edema (24.6%) followed by
infarction (5.2%). The least common pathologic finding was cerebral herniation (0.5%).
This pattern was similar in both genders and in different subtypes of poisonings, with the
exception of poisoning with cardio-respiratory drugs. The most common finding in the latter
type of poisoning was herniation. In cases of simultaneous head trauma, the most common
pathological brain CT scan findings were cerebral edema and hemorrhage.

Keywords: i Conclusion: The radiological assessment of the brain following poisoning and decreased
Poisoning, Head trauma, CT i level of consciousness can help in the diagnostic evaluation of patients. It can be a life-saving
scan, Radiology i measure, through timely detection of the type of poisoning and brain damage.
1. Introduction the incidence of various types of poisoning, intentional or
unintentional, is globally on the rise [3]. The significance
cute poisoning is nowadays one of the most of radiological assessment in the initial stages of attending
common medical emergencies [1] and the emergency department with decreased Level of Con-
constitutes 1% to 5% of all cases attend- sciousness (LOC) has been proven and approved. Brain
ing general medical centers [2]. Generally, Computer Tomography (CT) scans in unconscious patients
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greatly facilitate the initial diagnosis of life-threatening pa-
thologies [4].

Moreover, radiological brain assessments can identify the
specific effects of certain poisonous substances on the cen-
tral nervous system [5]. Poisoned patients present different-
ly, some may have died before reaching the medical center,
some present in a comatose state and some may have symp-
toms that cannot be attributed to any specific substance. In
such patients, radiologic brain findings can help diagnose
the type of poisoning or identify possible trauma [6]. The
increasing use and widespread application of brain CT at
the bedside have facilitated the detection of brain damage
following poisoning.

Different toxins cause different brain damages in the
poisoned individual, such as, cerebral atrophy, extracra-
nial hemorrhage, cerebral edema, ischemia and infarction.
Therefore, the responsible toxin should be detected as soon
as possible. As a result, the therapeutic measures should
start immediately, to prevent death or worsening of the
patient’s situation [7]. Moreover, brain damage associated
with poisoning must be detected in patients with decreased
LOC and a history of poisoning. A brain CT scan is recom-
mended to rule out associated brain damages in all patients
with a GCS lower than 15, any history of brain damage,
and or neurologic examination suggestive of brain damage
[8]. The brain CT scan can identify the type of poisoning
and its associated brain damages [9]. Bearing in mind the
large number of poisoning cases, this study was designed to
investigate the abnormal brain CT scan findings in a large
sample of poisoning and or drug over-dose cases, to use its
findings in the timely detection of poisoning cases.

2. Materials and Methods

A retrospective cross-sectional study was conducted on all
patients admitted to Baharloo Hospital for poisoning, who
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had undergone radiological assessments. The inclusion cri-
teria included, the initial diagnosis of poisoning and loss
of consciousness associated with poisoning. The exclusion
criteria included incomplete hospital files and simultaneous
head trauma. Level of significance was set at 5% and statis-
tical power was considered as 80%. The CT scan reports
of the patients admitted to the Poison Center of Baharloo
Hospital during the past year were registered.

All CT scans taken from the time of admission up to the
time of discharge were included, along with the details of
the exact times and trends of change observed, sequentially.
The time of admission, medications taken, the time(s) of the
first and following CT scans along with the explanations re-
lated to the subsequent changes observed in cerebral tissues
were documented in a questionnaire.

3. Results

Overall, 191 files were investigated. Of them, 119 (62.3%)
had normal brain CT scans, and the remainder showed
pathologic findings in the radiologic assessment. The mean
(SD) age of the study participants was 37(16.9) years (age
range: 14-85 year). The characteristics of toxicity type,
brain CT findings and brain CT findings in any toxicity type
were shown in Tables 1, 2 and 3.

The most common pathologic finding in the CT
was cerebral edema (24.6%), followed by infarction
(5.2%). The least common pathologic finding was her-
niation (0.5%) (Table 2).

Regarding age and sex, the same pattern of frequency of
pathologic findings was observed in both genders and all
age groups. The most common reasons of admission were
suicide (125 individuals), followed by substance abuse (50
individuals), and then accidental poisoning (5 individuals).

Table 1. The frequency of type of poisoning in patients with acute poisoning and loss of consciousness

No. %
Medication 163 85.3
Agriculture toxin 2 1.0
Rodenticides 5 2.6
Alcohol 1 0.5
CO gas 1 0.5
Unknown 19 9.9
Total 191 100.0
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Table 2. The frequency of brain CT findings in patients with acute poisoning and loss of consciousness

No. %
Normal 119 62.3
Cerebral edema 47 24.6
Infarction 10 5.2
CT result Other 12 6.3
Bleeding 2 1.0
Hernia 1 0.5
Total 183 95.8
Total 191 100

The same pattern of frequency of findings was observed in
the CT scans of the suicide and substance abuse cases.

Upon separately studying the type of substance used, all
cases of cerebral edema were observed in the drug and
pesticide poisonings. Of 168 patients admitted with drug
poisoning, 107 had normal brain CT scans. Cerebral in-
farction, hemorrhage and herniation were only observed
in drug poisonings. Most of the CT scans that had patho-
logic findings were related to narcotic poisoning (109
individuals). In this group, the most common pathologic
finding was cerebral edema (27.5%), followed by infarc-
tion (5.5%) and hemorrhage (1.8%). Poisoning with anx-
iolytics ensued (18 individuals), wherein the most patho-
logic finding was cerebral edema (22.2%) and infarction
(5.6%). Analgesics and anti-inflammatory drugs came
next (13 cases), where the most common pathologic find-
ing observed was cerebral edema (46.2%). Poisoning with
anticonvulsant drugs was the next most common type of
drug poisoning (12 cases), and the most common patho-
logic findings were cerebral edema (25%) and infarction
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(8.3%). Then, there was poisoning with cardio-respiratory
drugs (5 cases), in which the only pathologic finding was
herniation (20%). Finally, the least common drug poison-
ing belonged to anesthetics (1 case), wherein the only
pathologic finding was infarction (100%).

LOC (GCS score) was divided into three groups: 3-8;
9-11; and 12-15. The most common pathologic findings of
the brain CT were observed in the ‘3-8’ GCS score group
(45.3%). Such findings were observed in 25% of the pa-
tients with a GCS score of 9-11. In the 12-15” GCS score
group, pathological findings were observed in 22% of pa-
tients. The prevalence of each of these findings are present-
ed in Table 4 and Figure 1.

Normal brain CT scans were seen in 65.2% of patients
with acute poisoning and simultaneous head trauma.
The most common pathologic finding in these patients
were cerebral edema (28.6%) and hemorrhage (14.3%).
However, in the patients without history of head trauma,

Table 3. The frequency of brain CT findings in any toxicity type in patients with acute poisoning and loss of consciousness

Toxicity Type CT Findings No. %
Hernia 1 0.6
Infarction 10 5.8
Bleeding 2 1.2
Medication
Cerebral edema 42 24.4
Other 3 1.7
Normal 105 61.0
Agriculture toxin Normal 2 1.2
Cerebral edema 1 0.6
Rodenticides
Normal 4 2.3
Alcohol Normal 1 0.6
CO gas Other 1 0.6
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Figure 1. Frequency of brain CT scan findings of poisoning drugs
in patients with acute poisoning and loss of consciousness

the most common findings were cerebral edema (25.2%)
and infarction (6%).

4. Discussion

Decreased LOC is acommon complication of acute poi-
soning [10]. One of the usual presentations of overdose
is different levels of coma. This state may be created as
a result of the substance used, secondary trauma follow-
ing poisoning or combination of both [11]. The purpose
of the brain CT in such patients was to rapidly diagnose
the cause of reduced consciousness, such as traumatic
cerebral hemorrhage, or locating a possible hematoma.
However, in addition to ruling out such causes, brain CT
scan can hint towards the types of substances that have
caused the poisoning, as certain poisonous substances
have specific presentations in radiological assessments.

International Journal of
Medical Toxicology & Forensic Medicine

These presentations can help in the faster and perhaps
more effective cure of poisoned patients. Based on the
current study, the most common pathologic findings in
the CT of patients with simultaneous lowered conscious-
ness and poisoning were cerebral edema and infarction.
These pathological findings were similar across different
genders and poisonings, with the exception of cardio-
respiratory drug poisoning, in which the most common
pathologic finding was cerebral herniation.

Most of the poisonings included in our study were
drug-related, an observation confirmed by other stud-
ies [12, 13]. Narcotic drugs contributed the most to
this share, in which the most common pathologic
findings were cerebral edema, infarction and hemor-
rhage. Other studies have also indicated that the most
common presentations of opioid poisonings in brain
CT scans are cerebral infarction, edema, hemorrhage,
and reduced density of the basal ganglia [14]; all are
consistent with our findings. Here, poisoning with an-
ticonvulsants was associated with cerebral edema and
infarction. Earlier studies have also shown the associa-
tion of mild cerebral edema with a high dose of anti-
convulsant intake [15]. Benzodiazepine poisoning was
also associated with cerebral edema, another finding
that is consistent with studies conducted elsewhere; al-
though infarction was observed as well. The long-term
use of benzodiazepines, however, manifests as cere-
bral atrophy in radiologic assessments [16].

Among drugs, the most common drugs seen in poison-
ings were opioids. Most other related studies have reported
opioid poisoning as the most common type of drug poi-
soning too [17]. However, some studies have rated opioid
poisoning as the second most common type of poisoning
[18]. Such statistics indicate the ease of access to opioid
substances in high doses. We neighbor with the largest pro-
ducer of opioid substances in the world, and our country lies

Table 4. Frequency of brain CT findings in various GCS levels of patients with acute poisoning and loss of consciousness

CT Findings
Total
Hernia Infarction Bleeding Cerebral Edema Other Normal

38 No. 1 5 1 29 3 47 86

% 1.2% 5.8% 1.2% 33.7 3.5 54.7 100

GCs 011 No. 0 5 0 11 0 48 64
class % 0 7.8 0 17.2 0 75.0 100
No. 0 0 1 4 1 21 27

12-15
% 0 0 3.7 14.8 3.7 77.8 100
No. 1 10 2 44 4 116 177
Total (%)
0.6 5.6 11 24.9 2.3 65.5 100
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along its transport route as well. In light of the aforemen-
tioned fact and the high prevalence of narcotic substance
abuse in the country, a multisectoral and comprehensive
plan should be designed to reduce access to these substanc-
es, and eventually lower the prevalence of poisonings with
these substances.

5. Conclusion

The radiologic assessment of the brain following poison-
ing and reduced LOC can prove beneficial in the diagnos-
tic evaluations of patients. The most common pathologies
found in the brain CT scans were cerebral edema and in-
farction, and the least common was herniation. For future
studies, we recommend using larger sample size with vari-
ety of poisonings to investigate the differences in brain CT
scans in different types of poisonings.
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