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Abstract

Introduction: Pediatric Emergency Care Applied Research Network (PECARN) is the best accurately
identify children at very low risk of clinically important traumatic brain injuries (ciTBIs) in the
Emergency Department (ED). Therefore, the implementation of evidence-based tools for clinical
decision-making in the acute care setting has shown to improve quality of care as well as patients’
outcomes. This study aimed to assess the PECARN on quality of care in mild head injury children after
improving competency of emergency physician.

Methods: The study is a cross-sectional, prospective study included 50 Children with mild head trauma
attending to the Emergency Department (ED) of the Suez Canal university Hospitals. Patients divided
into two groups according to their age (less or more than 2 years). We used the Statistical Package of
Social Science (SPSS) program version 20 for data analysis

Results: The most common cause of injury was direct head trauma, followed by motor car accidents and
the least frequent injuries were due to fall from height. Our results regarding the adherence of residents
to the PECARN CDR demonstrated that the residents were adherent largely to the rule with a level of
adherence of about 92%.

Conclusion: the adherence of the emergency department physicians in SCUH to the PECARN CDR
while managing pediatric mild TBI. PECARN proved its effectiveness as a clinically predictive tool to
understand who can safely avoid a cranial CT scan after TBI and the risk stratification provided by it was
significantly associated with positive CT scan findings.
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Introduction

Head injuries (HIs) are one of the most leading
causes of mortality and morbidity in children;
furthermore, Hls are considered as a major
pediatric health problem [1]. In England, it was
estimated that the incidence of Hls is 400 per
100 000 children younger than 15 years old [2].
At the same age population, 35% of children
were reported with HIs in India [3]. In the
United States, more than 700,000 of annually
HIs cases were reported in children and many
cases were not reported [4]. Luckily, most Hls
in children are mild traumatic brain injury
(mTBI). Most children (about 85%) recover
from these injuries uneventfully when properly
treated [5]. Nevertheless, in some patients,
mTBIs can be associated with significant
morbidity, including developmental and
psychosocial delays as well as long-term
disability [6].

Minor head injuries (MHIs) are major problem
in pediatrics, representing one of the most
common causes for visits in pediatric
Emergency Department (ED) [7]. The
management of these children has a common
dilemma for emergency residences due to the
need of head computed tomography (CT) scan
for intracranial injury (ICI) identification on
one hand, and of limiting the sedation
associated and radiation [8,9].

A CT scan is main tools for the diagnostic and
evaluation of TBI because it has a rapid
acquisition time, is easy to interpret, is
universally available, and is reliable; it
accurately and rapidly identifies traumatic brain
injuries, with reducing morbidity and mortality
[10]. However, it is costly, exposes patients to
radiation and may be difficult with many other
obstacles to obtaining CT for children [11,12].
Clinical guidelines may have proved useful for
guiding clinical decision-making for children
with mild traumatic brain injuries by potentially

increasing recognition of injuries and reducing
the frequency of CT requests [13].

To optimize the balance, availability of
effective and valid clinical decision rules
(CDR) in the ED is essential and vital [14]. Of
the published decision rules for mild head
traumas in children, the recent Pediatric
Emergency Care Applied Research Network
(PECARN) rule and valid attain the largest
multicenter prospective study cohort with high
methodological standards, appears to be the
best to accurately identify children at very low
risk of clinically important traumatic brain
injuries (ciTBIs) in the ED [15]. The
implementation of evidence-based medical
tools for clinical decision-making in the acute
care setting has shown to improve quality of
care as well as patients’ outcomes by simple
and easy clinical tools for offer the potential
broad use in the ED [16]. PECARN’s CDR deal
with children with mild head trauma presenting
within a 24-hour period and aims to determine
patients unlikely to have a clinically important
traumatic brain injury who can safely and easily
discharged without a CT scan [17]. In addition,
PECARN has derived different CDRs for
children aged less than two years and children
aged two years and older. The PECARN score
is a low risk population in whom cranial CT
scans can routinely obviated. PECARN’s is the
only CDR which has been validated externally
and internally [18].

Therefore, we conduct this study to assess the
PECARN on quality of care of mild head injury
children after improving competency of
emergency physician. This study considered
adherence of the emergency department
physicians in the Suez Canal University
Hospital to the PECARN-CDR while managing
pediatric mTBI. PECARN proved its
effectiveness as a clinically predictive tool to
understand who can safely avoid a cranial CT
scan after TBI and the risk stratification
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provided by it was significantly associated with
positive CT scan findings [19]. The adherence
to PECARN-CDR helps the emergency
physicians to decrease the time of diagnosis
with better triage of patients. Furthermore, it is
worth noting that adherence to PECARN-CDR
will help pediatric patients to avoid the hazards
of unnecessary exposure to radiation [14]. In
this study, we aimed to promote the quality of
care of Emergency residences to mild head
trauma children using PECARN CDR in the
Emergency Department of Suez Canal
University Hospital.

Patients and Methods

Study Design: This was an observational,
cross sectional, prospective study that was
conducted on the children with mTBI under 18
years old who admitted to the Emergency
Department, Suez Canal University Hospital,
over a period of 9 months from January to
August 2018. Ethical approval was obtained
from the responsible authorities in the Suez
Canal University Hospital. Verbal and written
consent was obtained from the patients or them
parents after explaining the aim and content of
the study without any obligation.

Inclusion criteria: We included all children
from both genders with 18 years old or
younger. Also, children presented with mTBI
(Glasgow Coma Scale, GCS: 14-15) or with HI
within 24 hours.

Exclusion criteria: We excluded all patients
with the following conditions: 1) GCS less
than 14 after 30 minutes from the event; 2)
Presented to the ED after 24 hours from the
event; 3) Patients known to have bleeding
tendency or coagulopathies; 4) Patients known
to have chronic neurological disease
(Congenital anomalies, Cerebral palsy,
Epilepsy); and 5) Patients with penetrating
head injury, brain tumor, or other significant
injuries that may affect conscious level i.e.
chest injuries causing hypoxia, external
bleeding or internal hemorrhage causing
hypovolemia.

Primary End-point: The adherence of the
emergency residences to PECARN CDR with

mild head trauma children in Emergency
Department Suez Canal University Hospital.

Secondary End-points: 1) The barriers on
applying PECARN CDR with mild head trauma
children; and 2) The knowledge, attitude, and
practice of the emergency residences with mild
head trauma children using PECARN CDR.

Sample Size Calculation: We targeted all
children with mild head trauma less than 18
years with (GCS 14-15) who admitted to our
department January and August 2018. We used
the non-probability convenience sampling
method for calculation. The sample size was

|:ZDC;"2 ‘I‘ ZB
n=\|\———""—

P-P
calculated using the following formula [20]:

2
] (p1a; + p292)

Where: n = sample size; Za/2 = 1.96 (The
critical value that divides the central 95% of the
Z distribution from the 5% in the tail); Zf=0.84
(The critical value that separates the lower 20%
of the Z distribution from the upper 80%); P1 =
Prevalence/proportion in the study group =
30% [10]; P2 = Prevalence/proportion in the
control group = 70% [10]; and g = 1-p.
Therefore, by calculation, the sample size is
equal to 21 cases. Adding 10% dropout ratio
raises the sample size to 25 cases per group. The
sample size is 50 cases in total [20,21].

Data Collection Tools: Data were collected in
data sheet from patients fulfilling inclusion
criteria. Patients were assessed clinically and
managed by the ABCD protocol (airway and
cervical spine control, breathing, circulation,
dysfunction of central nervous system and
exposure). After stabilizing the patient, the
following data were studied: 1) Patient age and
sex and 2) Trauma data such as:

- Time of injury and time of hospital arrival

- Mechanism of injury

- Clinical presentation

- Symptoms as agitation, vomiting, loss of
consciousness, severe headache
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- Signs as skull hematoma, sings of fracture
base (raccoon eye, bleeding per ear or nose,
battle’s sign)

- Associated injuries.

All patients were assigned to a full clinical
examination (Vital signs, initial assessment of
ABCDE, neurological examination, Regional
examination of head, neck, chest, abdomen,
extremities, and back, and then assess the
condition of the patients either stable or
unstable, which determined the needed
investigations and plane of management).

PECARN: The PECARN CDR consists of two
age specific rules: one for children less than two
years of age, one for children two years and
older. The elements for both age groups overlap
but are not identical. We used the following
criteria in our decision:

1. Very low risk: no CT required.

2. Higher risk: based on altered mental status or
signs of skull fracture - CT required.

3. Intermediate Risk: may be managed by CT
or observation over a period of time without CT
depending on other factors such as, multiple
rather than isolated findings, worsening
symptoms or signs, physician experience and
parental preference [12].

Investigations: All patients were subjected to
the following investigations: 1) Laboratory
investigations, as complete blood count, blood
typing and cross match and coagulation profile;
and 2) CT scan of the brain ordering and its
results if CT was done.

Statistical Analysis: The data were collected,
cleaned, filtered, coded and entered into the
computer. We used the Statistical Package of
Social Science (SPSS) program version 20 for
data analysis. Data were analyzed and
presented using tables, and graphs in mean and
slandered deviation (SD) for continuous
variables, and frequency and percentage for
categorical data. Significance tests were used
such as chi-square test for qualitative data and
t-test for quantitative data. The significant level
was considered when p value < 0.05.

Results

Our study included 50 children patients with
mTBI. Patients divided into two groups
according to their age (less or more than 2
years); meanwhile, to evaluate the adherence of
the emergency residences to PECARN CDR in
children with mTBI. Table 1 shows
demographic data, clinical, laboratory, and
radiological assessment of the studied patients.
The most common cause of injury was direct
head trauma, followed by motor car accidents
and the least frequent injuries were due to fall
from height. On admission, the mean of all vital
signs including pulse, blood pressure (BP) and
respiratory rate were within normal ranges,
except for blood pressure where the mean
systolic and diastolic BP was 103.9 and 67
mmHg, respectively. Regarding CT findings,
46% of children showed neurological insult and
54% of them had a free CT.

Our analysis shows the symptoms/signs of
PECARN CDR among studied population
where vomiting (40%) was the most reported
symptom/sign followed by LOC >5 seconds
(28%) then GCS < 15 (24%). Whereas, no cases
reported with palpable skull fracture, table 2.

Regarding the level of adherence to PECARN
CDR parameter in patients younger than 2
years, all high-risk symptoms and signs were
assessed by the residents among the whole 16
patients except for Palpable skull fracture and
altered mental status (AMS; agitation,
somnolence, slow response, and repetitive
guestions) where both of them were assessed in
all patients except one. Not all intermediate risk
symptoms and signs were assessed in all
patients; the presence of scalp hematoma and
not acting normally per parents were assessed
in 14 patients, severe mechanism of injury were
checked in 15 patients, the exception was LOC
>5 seconds which was assessed in all 16
patients. Table 3 shows the clinical assessment
and level of adherence to PECARN CDR
Parameter among residents in patients younger
than 2 years.
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All the patients presented to ER, around half of
them was admitted to inward or intensive care
unit (ICU) departments, 31.25 % needed
neurological ~ consultation and  18.75%
discharged from ER and only once case

(6.25%) died after admission. All the patients
younger than 2 years presented to ER, 43.75%
managed by observation, 37.5% needed
surgical intervention and 18.75% discharged
from ER.

www.raftpubs.com

Table 1: Demographic data, clinical, laboratory, and radiological assessment of the studied patients
CT: computed tomography; PT: Prothrombin time; INR: International normalized ratio.
Parameters N (%)
< 2 years 16 (32)
/Age groups > 2 years 34 (68)
Male 29 (58)
Gender Female 21 (42)
Motor car accident 16 (32)
Mechanism of injury Fall from height 14 (28)
Direct Head trauma 20 (40)
AB 10 (20)
. A 23 (46)
Blood typing B 13 (26)
) 4 (8)
Rh Positive 43 (86)
Negative 7 (14)
- Positive findings 23 (46)
CT findings Free CT 27 (54)
Pulse 92.7+13.3
. . Systolic Blood pressure (mmHg) 103.9+4.9
Vital signs Diastolic Blood pressure (mmHg) 67 +5.3
Respiratory rate 18.1+35
Total leucocytic count (cell x10%/mm?) 6.24 +1.89
Complete blood count Hemoglobin (mg/dl) 12.17 +0.93
Platelets count (cell x10%/mm?) 217.5 +10.51
. . PT (second) 14.5+0.81
Coagulation profile INR 12202
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Table 2: Symptoms/ signs of PECARN CDR among studied population (n=50).

Variables Present | Absent
n (%) n (%)
GCS< 15 12 (24) | 38 (76)
Palpable skull fracture 0 15 (30)
Signs of basilar skull fracture (raccoon eye, bleeding per nose or ear) 5 (10) 27 (54)
Vomiting 20 (40) 13 (26)
AMS (agitation, somnolence, slow response, repetitive guestions) 13 (26) | 27 (54)
Scalp hematoma (excluding frontal) 4 (8) 11 (22)
Not acting normally per parent 9 (18) 6 (12)
LOC >5 seconds 14 (28) | 36 (72)
Severe headache 5 (10) 22 (44)
Severe mechanism of injury 7(14) 38 (76)

AMS: Altered mental status, GCS: Glasgow Coma Scale, LOC: loss of consciousness.

Table 3: Clinical assessment and level of adherence to PECARN CDR Parameter among residents in
patients younger than 2 years (n=16).

Level of adherence Clinical assessment
Variables Yes No Present Absent
n (%) n (%) n (%) n (%)
High risk symptoms/ signs
GCS< 15 16(100) 0 (0) 8(50) 8(50)
Palpable skull fracture 15(93.8) 1(6.2) 0 15(100)
AMS (agitation, somnolence,
slow response, repetitive 15(93.8) 1(6.2) 9(60) 6(40)
guestions)
Intermediate risk symptoms/ signs
Scalp hematoma (excluding
frontal) 14(87.5) 2(12.5) 4(28.6) 10(71.4)
Not acting normally per parent 14(87.5) 2(12.5) 9(64.3) 5(35.7)
LOC >5 seconds 16(100) 0(0) 7(43.8) 9(56.2)
Severe mechanism of injury 15(93.8) 1(6.2) 3(20) 12(80)

AMS: Altered mental status, GCS: Glasgow Coma Scale, LOC: loss of consciousness

Regarding the level of adherence to PECARN CDR parameter in patients older than 2 years, GCS<15
was assessed in all patients, Signs of basilar skull fracture were assessed in most of the patients (32)
and AMS (agitation, somnolence, slow response, repetitive questions) were the least to be assessed; in
only 25 patients. Intermediate risk symptoms and signs were not assessed in all patients; presence of
vomiting was checked in almost all patients (33), severe headache and severe mechanism of injury were
assessed in 27 and 30 patients, respectively. Like with the patients younger than 2 year, LOC>5 seconds
was the only sign that was assessed in all patients. Table 4 shows the clinical assessment and level of
adherence to PECARN CDR Parameter among residents in patients older than 2 years.
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Table 4: Clinical assessment and level of adherence to PECARN CDR Parameter among residents in
patients 2 years or older (n=34).

Level of adherence Clinical assessment

Variables Yes No Present Absent
n (%) n (%) n (%) n (%)

High risk symptoms/ signs

GCS < 15 34 (100) 0(0) [ 4(118) [30(88.2)

Signs of basilar skull fracture (raccoon eye,
bleeding per nose or ear) 32 (94.1) 2(5.9) | 5(15.6) |27 (84.4)

AMS (agitation, somnolence, slow response,

repetitive questions) 25 (73.5) 9 (26.5) 4 (16) 21 (84)

Intermediate risk symptoms/ signs

Scalp hematoma (excluding frontal) 33 (97.1) 1(2.9) 20 (60.6) | 13 (39.4)
Not acting normally per parent 34 (100) 0 (0) 7 (20.6) | 27 (79.4)
LOC >5 seconds 27 (79.4) 7 (20.6) 5(18.5) | 22 (81.5)
Severe mechanism of injury 30 (88.2) 4(11.8) | 4(13.3) | 26 (86.7)

AMS: Altered mental status, GCS: Glasgow Coma Scale, LOC: loss of consciousness

Children aging two years or older had different fate where half of them was needed neurological
consultation, 20.6 % of them were admitted to in-wards or ICU, 23.5% discharged from ER and 2 cases
(5.9%) died after admission (Figure 1). All the patients 2 years and older presented to ER, 32.43%
managed by observation, 27.03% needed surgical intervention and 21.62% discharged from ER (Figure
2). There was a statistically significant relationship between CT findings and risk stratification as shown
in table 5.

Table 5: Association between findings in CT scan and risk stratifications among.
CT finding
Risk stratifications Positive (n=23) Negative (n=27) p-value
N (%) N (%)

High 13 (56.5) 7 (25.9)
Intermediate 10 (43.5) 12 (44.4) 0.008*
Low 0 8 (29.6)
patients
* Values based on Fisher's Exact Test as appropriate. Statistical significance at P<0.05.
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Figure 1: Fate of Children 2 years and older
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Figure 2: Management of Children 2 vears and older
Table 6 showed level of adherence of PECARN CDR Parameter among residents in studied population
where average level of adherence children younger than 2 years was 93.77% while average level of
adherence children 2 years or older was 90.19%. Average total level of adherence between both age
groups was 92.01%.
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population (n=50).

Table 6: Average level of adherence of PECARN CDR Parameter among residents in studied

Variable Level of adherence
Children younger than 2 years
High risk symptoms/ signs 95.87%
Intermediate risk symptoms/ signs 92.23%
Average level of adherence 93.77%
Children 2 years or older
High risk symptoms/ signs 89.20%
Intermediate risk symptoms/ signs 91.17%
Average level of adherence 90.19%
Total Level of adherence 92.01%

Discussion

Although the CT is essential diagnostic tool in
pediatric head injuries but the rising costs and
the ionizing radiation exposure hazards are still
to cause growing concern. Considerable efforts
devoted to provide the required optimum
balance [22]. Thus, to be able to identify the
high-risk children in the management of
pediatric mild TBI, several scoring systems are
suggested but the most famous is “Pediatric
Emergency Care Applied Research Network
(PECARN) TBI prediction rules” [13].
Adherence of physicians to such scores and
Clinical Decision Rules (CDRs) in the
management of head injuries is the core for
ensuring the best resource utilization and
clinical outcomes [23].

This prospective, cross-sectional, observational
study was set with the aim of evaluating the
adherence of emergency residents in the
emergency department of Suez Canal
University Hospital to PECARN CDR, while
dealing with pediatric patients with mild head
trauma. In our study, we included 50 patients,
58 % of whom were males and 42 % were
females. Around two thirds (n=34) of them
were above 2 years old and one-third (n=16)
were below 2 years old.

We found that there was a statistically
significant relationship between CT findings
and risk stratification (p=0.008) indicating the

value of PECARN rule in prediction of
clinically important traumatic brain injury
(ciTBI) in children with mild TBI. Several lines
of the literature considerably support this
finding. Nakhjavan Shahraki and colleagues
reported that PECARN rule had a proper
calibration in prediction of ciTBI and CT scan
findings. Moreover, they found that Brier score
(overall performance) of PECARN rule in
predicting ciTBI in children under 2 and 2-18
years were 15 and 1.2, respectively.
Furthermore, PECARN had a sensitivity and
specificity of 92.3 and 40.6%, respectively, in
predicting ciTBI in children under 2 years,
100.0, and 57.8%, respectively, in individuals
between the ages of 2 and 18 [24].

Another study by Easter et al., [25] evaluated
the prediction ability of three different CDRs
(Canadian Assessment of Tomography for
Childhood Head Injury, Children’s Head Injury
Algorithm for the Prediction of Important
Clinical Events, and PECARN) as well as the
physician judgment in prediction of ciTBI in
children with minor head injuries presenting to
the emergency department. Interestingly, they
found that only PECARN [Sensitivity= 100%
(95% CI 84% to 100%)] and physician practice
[Sensitivity= 95% (95% CI 76% to 100%)] had
the ability to identify all clinically important
TBIs.

Regarding the risk stratification for patients
40% of them were classified as high risk, 44%

www.raftpubs.com

Page: 51


https://doi.org/10.36811/osjs.2019.110007
http://www.raftpubs.com/

B

Yss Adherence of PECARN-CDR in Minor Head Injuries Emergency
Patients

DOI: https://doi.org/10.36811/0sjs.2019.110007

OSJS: July-2019: Page No: 43-56

as intermediate risk and 16% as low risk of
development of ciTBIs. These results were
rather inconsistent with previous studies. For
example, in the study by Abouzeid et al., [12],
20.6% of patients were classified as high risk
which is lower than the current study (40%),
45.3% as intermediate risk, and 35% as the low
risk of developing ciTBI which is higher than
the current study (16%). A Possible cause of
these differences can be the different
mechanism of injury. In the current study,
direct head trauma was recorded to be the most
common cause of injury (40%) and fall from
height was the least common (28%). In
contrast, in the study of Abouzeid and
colleagues, fall from a height was the most
common cause of mTBI (60%) and the direct
head injury was the second most common cause
(30%).

Furthermore, Nathan Kuppermann et al., [13],
in their multi-centre cohort study, revealed that
14% of patients were classified as High Risk,
29% as Intermediate Risk, and 57% as Low
Risk of developing ciTBI. This inconsistency
can be perfectly explained by the huge
difference in sample size as they included
42,412 children in their multi-centre study and
because of the exclusion of patients with GCS
equal 13 in out of the study.

Our results regarding the adherence of residents
to the PECARN CDR demonstrated that the
residents were adherent to a large extent to the
rule with a level of adherence of about 92%.
Regarding infants younger than two years, they
assessed almost all the high-risk symptoms and
signs and most of the intermediate-risk
symptoms and signs except for “the presence of
scalp hematoma” and “not acting normally per
parents in patients “which were not assessed in
only two infants and “severe mechanism of
injury” which were missed in only one infant.
Similarly, regarding patients of the age of two
years or older, the high-risk symptoms and
signs were perfectly assessed except for “signs
of basilar skull fracture” and “AMS” which
were missed in two and seven patients,
respectively. The intermediate-risk symptoms

and signs were also assessed in most of the
patients; however, severe headache and severe
mechanism of injury were assessed only in 27
and 30 patients out of 34, respectively.

These results are consistent with the other
studies assessing the level of adherence of the
physicians to PECARN CDR Criteria. For
example, in their retrospective study conducted
in a 2-campus hospital to determine adherence
to PECARN criteria, Maria and colleagues
reported a high level of adherence to the criteria
among the different specialties dealing with
minor pediatric head trauma represented by
97.7% of the pediatric emergency residents,
90.1% of emergency residents, and 98.3% of
general practioners [26].

In another study held in an Italian care
academic  Pediatric  Emergency = Room
describing the implementation of an adapted
version of the PECARN rule and evaluating the
process in terms medical staff adherence and
satisfaction, Schonfeld and colleagues resulted
level of adherence to the PECARN rule of
93.5% [24]. In contrast, in his multicenter
retrospective study, Velasco R investigated the
compliance with the PECARN CDR as a
diagnostic approach in mild head trauma
patients who are younger than 2 years old and
the results revealed that the level of compliance
with PECARN CDR was low with an average
of 62.2% compliance to the CDR [27]. Itwas a
multi-center study conducted in four hospitals
with different levels of health care while the
present study is a single-center study (ED of
SCU Hospital). Additionally, sample size was
1361 patients (four hospitals), compared to only
50 patients in the current study. These two
causes can explain this inconsistency of the
results.

Another study by Ahmed Abouzeid and
colleagues, yet similar to the current study
being a single-centre one and held in the same
setting (ED of SCU Hospital), also
demonstrated a low level of adherence to the
PECARN CDR of 62.9% while evaluating CT
scan ordering in comparison to the PECARN
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clinical decision rule (CDR). This matter of
inconsistency might have been resulted from
the difference in severity of cases of head
trauma, with which each study had dealt. To
illustrate, in the current study, about 40% of all
the cases were considered high-risk which
represent over two thirds of the patients
younger than 2 years old and 30% of patients
older than 2 years old. On the other hand, in the
study of Ahmed Abouzeid and colleagues, only
20.6% of patients were classified as high risk
[12]. Table 7 shows the Comparison of current
study results with Nakhjavan-Shahraki et al
[24] and Abouzeid A et al, [12].

This study showed a considerable adherence of
the emergency department physicians in the
Suez Canal University Hospital to the
PECARN CDR while managing pediatric mild
TBI. PECARN proved its effectiveness as a
clinically predictive tool to understand who can
safely avoid a cranial CT scan after TBI and the
risk stratification provided by it was
significantly associated with positive CT scan
findings.

The adherence to PECARN CDR helps the
emergency physicians to decrease the time of
diagnosis with better triage of patients.
Furthermore, it is worth noting that adherence
to PECARN CDR will help pediatric patients to
avoid the hazards of unnecessary exposure to
radiation.

It is recommended to increase the awareness of
the emergency physicians about the importance
of adherence to CDRs and their full
comprehension of the PECARN CDR and its
effectiveness as a predictor of ciTBI.
Implementation of the PECARN CDR which
will lead to decrease the unnecessary CT scan
ordering in children with mTBI and help them
avoid the hazardous over exposure to radiation.
Regular workshops provided by hospitals will
help to ensure perfect adherence of emergency
physicians to such scores. Lectures covering the
up-to-date guidelines and strategies regarding
triage and patients’ assessment would
undoubtedly affect the performance of
emergency physicians.

Limitations: This study has many limitations
such as a small sample size, single center study,
which make the generalization of the results not
possible. Another limitation is the probability
of the selection bias due to the convenience
sampling. In younger patients, sometimes it was
hard to get clear information from the family
regarding trauma history and symptoms. Some
parents exaggerated the history of trauma or
symptoms to get a CT scan.

In conclusion, the emergency residents at Suez
Canal University Hospital were highly adherent
to the PECARN CDR while managing pediatric
mild TBI. We found a statistically significant
relationship between CT findings and risk
stratification, indicating the value of PECARN
rule in prediction of clinically important
traumatic brain injury (ciTBI) in children with
mild TBI.

Our study recommends:

e Increasing the awareness of the
emergency physicians about the
importance of adherence to CDRs.

e Full comprehension of the emergency
physicians of the PECARN CDR and
its role in guiding the CT ordering
decision.

e Raising the awareness about the
effectiveness of PECARN CDR as a
predictor of ciTBI.

e Full comprehension of the emergency
physicians  of  the  hazardous
consequences of over exposure to
radiation especially in young ages.

Further studies assessing the possible barriers

that may hinder the complete adherence of

physicians to such rules should considered.
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Table 7: Comparison of current study results with Nakhjavan-Shahraki et al and Abouzeid A et al.

Variables Current Nakhjavan-Shahraki et Abouzeid A
study al
Sample size (N) 50 594 97
Age (years), mean + SD 6.3+3.5 7.945.3 -
Age groups, n (%)
< 2 years 16(32) 114(19.2) 20(20.7)
> 2 years 34(68) 480(80.8) 77(79.3)
Gender, n (%)
Male 29(58) 417(79.3) -
Female 21(42) 123(20.7) -
CT findings, n (%)
Positive findings 23(46) 81(24.6) -
Free CT 27(54) 248(75.4) -
PECARN risk group
Age <2 years
Very low risk 1(6.3) 42(36.8) -
Intermediate risk 5(31.3) 64(56.1) -
High risk 10(62.5) 8(7) -
Age >2 years
Very low risk 7(20.6) 253(52.7) -
Intermediate risk 17(50) 202(42.1) -
High risk 10(29.4) 25(5.2) -
Outcome of patients
Neurosurgical consultation 22(44) - 22(36)
Admission in the inward or ICU 14(28) - 6(9.8)
Surgical intervention 16(32) - 7(11.5)
Discharged 11(22) - 26(42.6)
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