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ABSTRACT
Fracture Background: Head injury is a major cause of death, especially in young adults and
Trauma a major cause of disability. The incidence of head injuries is increasing due to the

Cranii base increasing use of motorized vehicles. As many as 4% of cases of head fracture occur

in the base of the cranii Methods: This research used a descriptive observational
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method. The data used is secondary data taken from medical records. In this study,
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we wanted to know the incidence of cranii base fracture cases due to head trauma

. in patients treated at Dr. Kariadi period 2019 Results: From 29 samples of medical
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dr.nunug@gmail.com records obtained, 48.3% had mild head trauma, 27.6% had moderate head trauma,

and 24.1% had severe head trauma. Symptoms of patients with the most clinical

Al authors have reviewed and symptoms of cranii base fracture were raccoon eyes 51.7%, with the most fracture
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locations in the anterior fossa as much as 51.7% Conclusion: The incidence of
cranii fracture due to head trauma at RSUP Dr. Kariadi in 2019 was found mostly

https://doi.org/10.32539/bsm.v5i8.345 over 40 years old and most of them were men. The type of injury is a minor head

injury, with the largest location in the anterior fossa, and the most common clinical

sign found in patients with cranii fracture is raccoon eyes.

1. Introduction

Head injury is a major cause of death, especially in
young adults and a leading cause of disability.! The
incidence of head injuries is increasing sharply
worldwide, mainly due to the increasing use of
motorized vehicles in developing countries. The
incidence varies from 67 to 317 per 100.000 individuals
and the mortality ratio ranges from 4% to 7% for
moderate head injuries and about 50% for severe head
injuries.2 Approximately 6-12% of adult patients with
head injuries have a head fracture. Of these head

fractures, about 4% of fractures occurred in the base of

the cranii. In contrast, the incidence of head trauma is
the main cause (about 90%) of the incidence of fracture
of the cranii base, and the remaining 10% is due to
penetratinginjuries.3

Cranii Base fracture is defined as a fracture that
occurs at the base or base of the cranium, which may
occur in the anterior, medium or posterior cranial
fossa. The occurrence of fracture of the cranii base can
be due to direct or indirect impact which is the effect of
the “remote force mechanism” of the impact to the facial

area.4 The reported prevalence of cranii base fracture
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varies widely in the literature. In developed countries
and studies in Asia, cranii base fracture has been
reported to have a prevalence of 3.5% - 24%, whereas
studies conducted in Nigeria showed a higher rate of
33% - 46%.56,7.8

The incidence of fracture of the cranii base can
occur in the anterior, media, and posterior cranial
fossae with 47%, 22-37% and 0.2-3%, respectively. The
clinical presentation of patients with cranii base
fractures varies, which is determined by the severity of
the head injury and the presence or absence of other
injuries. Some of the known clinical signs associated
with cranii fracture are racoon's eyes, rhinorrhoea,
rhinorrhagia, anosmia, visual disturbances, otorrhoea,
otorrhagia, hearingloss, neurovascular injury, battle's
sign, phonation disorders, vocal cord paralysis and / or
aspiration.59.10 A study conducted in Nigeria showed
that clinical signs associated with cranii base fracture
showed a sensitivity of 71% - 77% in predicting cranii
base fracture.5

According to Pretto Flores et al., Battle's sign and
unilateral periorbital ecchymosis have a 100% positive
predictive value for detecting base fractures of the
cranii whereas bilateral periorbital ecchymosis and
otorrhagia have a 70% positive predictive value.!!
Savastio et al. reported that rhinorrhea, otorrhea, and
battle's sign had a high predictive value (100%) for
intracranial abnormalities.12 Furthermore, Goh et al.
found a statistically significant association between
clinical signs of cranii base fracture and head CT
findings.13

Research on the incidence rate and characteristics
of fracture cranii base in RSUP Dr. Kariadi Semarang
has not been widely researched. So that there is no
definite data regarding the incidence of fracture cranii
base in patients treated at RSUP Dr. Kariadi Semarang.
Based on this background, the researcher thinks it is
necessary to conduct research on the incidence of base
crani fractures and their characteristics within 1 period

of observation.
2. Method
Research design

The research was conducted with a descriptive

observational method. The data used are secondary

data taken from medical records. In this study, we
wanted to know the incidence of cranii base fracture
cases due to head trauma in patients treated at Dr.

Kariadi period 2019.

Place and time of research

Sampling was carried out at the medical record
installation Dr. Kariadi. The research and report
writing were carried out in August 2020. Dr. Kariadi
was chosen as the research location because it is the
central hospital and referral hospital in Central Java

Province.

Population and research sample

Research population

The population of this study were all medical records of
patients with head trauma who were hospitalized at Dr.

Kariadi period 2019.

Research Samples
The sample in this study was the medical record data
of patients with head trauma who were hospitalized at
Dr. Kariadi period 2019. which meet the following
inclusion criteria:
Inclusion criteria

All data were medical records of head trauma
patients whose clinical and radiological features
showed signs of cranii fracture.
Exclusion criteria

Medical records of head trauma patients whose
radiological features do not show fracture of the cranii

base.

Method of collecting data

This study used secondary data in the form of media
records of patients with cranii base fractures (cranii
base) due to head trauma who were hospitalized at Dr.
Kariadi period 2019. Data are grouped based on the

determined variables.

Statistic analysis

The data that had been collected and grouped based
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on variables were then processed and analyzed using
SPSS software. Furthermore, the data is presented in

tabular form and described.

3. Result
Description of sample characteristics

Based on age, there are 2 samples (6.9%) aged
under 10 years, 6 samples (20.7%) aged between 10-20
years, 7 samples (24.1%) aged between 21-30 years, 6
samples (20.7%) aged between 31 -40 years, 8 samples
(27.6%) were over 40 years old. In this study, it was
found that the majority of patients who experienced
cranii fracture due to head trauma were over 40 years
of age.

Based on table 2, it can be seen that of the 29
research samples, 23 samples (79.3%) were male and 6
(20.7%) were female.

Based on the severity of head trauma, 14 samples

(48.3%) experienced mild head trauma, 8 samples

(27.6%) experienced moderate head trauma, and 7
samples (24.1%) experienced severe head trauma.

Based on the clinical symptoms of 15 samples, there
were raccoon eyes (51.7%), 2 samples showed otorrhea
(6.9%), otorrhagia 4 samples (13.8%), battle sign 2
patients (6.9%), which showed more than 1 clinical
symptom in 3 samples (10.3%) and those accompanied
by neurological abnormalities were found in 3 samples
(10.3%).

Based on the fracture area of the cranii base of the
anterior fossa as many as 15 samples (51.7%), the
middle fossa 9 samples (31.0%), the posterior fossa 2
samples (6.9%) and involving more than one fracture
area as many as 3 samples (10.3%).

Based on the length of treatment less than 5 days
as many as 15 samples (15%), 5-10 days as many as
11 samples (37.9%), 11-15 days as many as 2 samples
(6.9%), and> 15 days as many as 1 sample (3.4%).

Table 1 Sample age

Frequency Percent Valid Percent Cl;)r:rlzlear‘ive
Valid < 10 years 2 6.9 6.9 6.9
10 — 20 years 6 20.7 20.7 27.6
21 - 30 years 7 24.1 24.1 51.7
31 - 40 years 6 20.7 20.7 72.4
> 40 years 8 27.6 27.6 100.0
Total 29 100.0 100.0
Table 2 Gender of sample
Frequency Percent Valid Percent Cumulative
Percent
Valid Male 23 79.3 79.3 79.3
Female 6 20.7 20.7 100.0
Total 29 100.0 100.0
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Table 3 Degree of head injury

Frequency Percent Valid Percent Cl;r:ilearive
Valid Weight 7 24.1 24.1 valid
Light 14 48.3 48.3
Moderate 8 27.6 27.6
Total 29 100.0 100.0
Table 4 Clinical patients with cranii base fractures
Frequency | Percent Valid Cumulative
Percent Percent
Valid > 1 Clinical Symptoms 3 10.3 10.3 10.3
Battle Sign 2 6.9 6.9 17.2
Clinical Symptoms + Neurological Disorders 3 10.3 10.3 27.6
Otorrhagia 4 13.8 13.8 41.4
Otorrhea 2 6.9 6.9 48.3
Racoon Eyes 15 51.7 51.7 100
Total 29 100.0 100.0
Table 5 Cranii base fracture locations
Frequency Percent Valid Percent Cl;r;}zl:rive
Valid > 1 Fracture Line 3 10.3 10.3 10.3
Anterior 15 51.7 51.7 62.1
Media 9 31.0 31.0 93.1
Posterior 6.9 6.9 100.0
Total 29 100.0 100.0
Table 6 Length of treatment
Frequency Percent Valid Percent Cumulative
Percent
Valid < 5 day 15 51.7 51.7 51.7
5-10 day 11 37.9 37.9 89.7
11 - 15 day 2 6.9 6.9 96.6
> 15 day 1 3.4 3.4 100.0
Total 29 100.0 100.0

4. Discussion

Cranii base fractures usually occur in the context of
significant head trauma. The reported prevalence of
cranii base fracture varies widely in the literature.

Cranii base fracture has been reported to occur in 3.5%

- 45.4% of all patients with head trauma.l5 In
developed countries and studies in Asia, cranii base
fracture has been reported to have a prevalence of 3.5%
- 24%.5

In a previous study by Pandhika, it was found that

head trauma cases were treated at Dr. Kariadi in the
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period of 2019 there were 333 patients, where in the
study 211 people (63.3%) were male and 122 (36.7%)
female.20 Referring to this study we found a total of 29
head trauma patients who clinically and based on head
MSCT showed a diagnosis of cranii base fracture. The
majority of patients who experienced cranii fracture
due to head trauma in this study were in the age group
over 40 years (27.6%) and the majority were men
(79.3%). Where the sample with the youngest age at 3
years and the oldest at the age of 78 years.

This contradicts the previous study by Pandhika
where the incidence of head trauma cases in the same
year period was mostly suffered by late adolescents
aged 17-25 years, namely 88 people (26.4%).20 Of our
study population, we found that most cases presented
with mild head trauma with cranii base fractures of the
anterior fossa constituting (51.7%) of these cases. This
differs from a study conducted by Makolene et al, where
it was found that the cranii base fracture of the middle
fossa was the most common cranii base compartment
followed by the cranii base fracture of the anterior
fossa, with base fractures of the posterior cranii
recording the least number of fractures.?2!

This can be explained by referring to a previous
study by Pandhika, where based on the cause, 92% of
the head trauma was caused by traffic accidents.20
Furthermore, the location of the impact in cases of
head injury tended to be from the side or the front. In
addition, the anatomical basis of the anterior cranial
fossa contains a thin bone of the cribriform plate and
the roof of the orbit. The predominance of the cranii
base fracture is thought to be due to the presence of
neurovascular foramina (which is considered a
structural weakness) and thin bone in the middle
cranious fossa, which makes it more susceptible to
fracture compared to the anterior and posterior
compartments.!5 These are the same reasons why
cranii base fractures of the anterior fossa and fossa
mediais to some extent more common. Fractures of the
posterior cranial fossa are rare because of the thick
occipital bone and the tendency to fall forward in traffic
accidents-s

This study specifically demonstrated that the single

most common clinical sign found in cranii base

fractures of the anterior fossa was raccoon eyes, which
was observed in 15 patients. In contrast, the most
common clinical signs of middle fossa cranii fracture
are otorrhoea and otorrhagia. Battle sign is the clinical
sign observed for cranii base fracture of the posterior
fossa. The higher prevalence of raccoon eyes compared
to other signs in our study may be due to the fact that
most of the cranii base fracture sites are in the anterior
fossa.

In this study, 3 patients were accompanied by
neurological disorders. The most common neurological
disorders in this study were N. VII parese. This is
related to os fractures. temporal, where in some
literature, fractures of the temporal bone that cause
facial nerve injury are 6 to 7%, a quarter of which are
complete.22 Facial nerve injuries occur in about 20% in
longitudinal fractures and 50% in transverse fractures.
with fracture of the cranii base is less than 5 days, this
is due to the fact that most of the patients have mild
head trauma.

Further research needs to be carried out in a longer
time period in order to obtain a much larger sample size
so that the reflection of the incidence of cranii base

fractures and data characteristics can be better.

5. Conclusion

In this study, patients who experienced fracture of
the cranii base due to head trauma were admitted to
Dr. Kariadi Semarang in the period of 2019 was found
mostly at over 40 years and most of them were men and
in the minor head injury group. The cranii base fracture
of the anterior fossa is the most common cranii base
fracture with raccoon eyes as the most common clinical
sign found in patients treated at RSUP Dr. Kariadi
Semarang for the period 2019.
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