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Abstract:
Background: Falling from height is a common condition that can occur in different age groups.
Many types of injuries can occur due to it, such as skull fractures. Skull penetrating foreign bodies
(other than fire arm injuries and explosives) are generally uncommon. Penetrating blunt objects is
rare. CT is a useful modality in diagnosis of head trauma in general and in diagnosis of penetrating
foreign bodies especially. Unlike magnetic resonance imaging which is useful in special cases of
head trauma with a penetrating foreign body.
Case Report: We present a case in which a child presented at Sohag University hospital with falling
from a height less than 2 meters causing penetration of the frontal bone of the skull by a stone on the
land, which is a very rare presentation. The patient presented with scalp bleeding, post-concussion
and disturbed conscious level. Vital signs were normal. A Computed Tomography scan (Multislice
CT - 8 slices) of the skull was done with 3D reformatted images.
Conclusion: Head trauma from penetrating objects (other than knife stapes or fire arm injuries) is
uncommon. Blunt object penetration is very uncommon. It can be serious or even fatal. CT is the
best imaging modality for diagnosis of such lesions. Metallic artifacts can be a limitation of their
role. Although the finding is almost diagnostic, still the history and clinical finding is the key for
diagnosis as the shape and density of the stone in some sections could be similar to ivory osteoma.
Keywords: Computed Tomography; Picture Archiving & Communication System (PACS);Three
Dimensional (3D).
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Introduction

Falling from height is a common
condition that can occur in different
age groups. Many types of injuries can
occur due to it, such as skull fractures.
Early consequences such as contusion,
hemorrhage, vascular injuries could be
lethal while late consequences may
also occur such as seizures and
infections. Skull penetrating foreign
bodies (other than fire arm injuries and
explosives) are generally uncommon.
Penetrating cerebral blunt injuries
caused by objects of non-missile nature
like stones are rare. (Concetta et al.,
2010).

Intracerebral stones, not cause
artifacts and may simulate bone on a
CT scan, unlike the metallic objects
which can cause artifacts on CT scan,
it is difficult to differentiate between
stone particles and bone particles in a
depressed fracture (Naci et al., 2009).
Pediatric traumatic brain injury may
occur as a result of different
mechanisms. Non-missile injuries such
as stone injuries are caused by objects
traveling at a slow speed. They
represent a small percentage of overall
head injury. Children are at a higher
risk for penetrating injuries, because of
their softer skulls. The most common
presentation is the orbito-cranial
presentation, the entrance site is the
roof of the orbit due to its thin wall,
and it usually involves the upper eyelid
and its entrance to the cranium is
through the orbital roof into the frontal
lobe (Evangelos et al., 2018).
Presentation of the case report
Clinical history: A 5-year-old male is
presented to the emergency department
of Sohag University hospital with a
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head injury due to falling from a
height. His father said that the boy fell
from a height of less than 2 meters
(Balcony of the first floor).

Physical examination: The child was
presented with a stone that is
penetrating the front of the skull above
the left orbit. The patient presented
with scalp bleeding, post-concussion
and disturbed conscious level. Vital
signs were normal. No other organs
were traumatized.

Imaging findings: Routine
radiological investigations for trauma
such as abdominal ultrasound were
free from any finding related to
trauma. A CT scan (Multislice CT — 8
slices) of the skull was done. The scan
of DICOM type is sent from a working
CT workstation to a CD as the PACS
at the time of the scan wasn't working.
CT tomogram shows a well-defined
rectangular shaped radiopaque lesion
measuring 27 X 41 mm penetrating the
frontal bone directly above the orbit
(Fig. 1 & 2).

All dimensions of it were
estimated in different directions (Fig. 3
&4).

Only small foci of contusion
are related to it on different cut
sections of soft tissue window(Fig. 5)
with minimal mass effect on ipsilateral
ventricle and medline (Fig. 6).

This foreign body object caused
fracture of the left orbit upper wall
with fracture and depression of its
medial aspect and bowing of its lateral
part (green stick like fracture) (Fig. 7
& 8) while other bones of the skull
were intact (Fig. 9).

The object density measures more than
2000 Hu, denoting its rocky nature
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(Fig.10). 3D reformate images were is referred directly to the neurosurgery
done (Fig.11). The left eye globe was department and surgery was done for
intact and was not affected by the extraction of the stone and treating a
trauma (Fig. 12& 13). related fracture.

Operative interference and surgical
findings: After a CT scan, the patient
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Figure(1&2): A 5-year-old male patient; CT showing a radio-opaque rectangular
shaped foreign body penetrating the frontal part of the skull. It measures 27 X
41 mm (Green Lines) and penetrating depth of 29 mm from inner table of frontal
bone (Red Line).

Figure(3&4): A 5-year-old male patient, Sagittal reformate & Axial CT scan of
the brain, bone window, cut sections at the level of maximal dimensions of the
penetrating stone, which measures ( 45 X 28 X 29 mm) .
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Figure(5): A 5-year-old male patient; Axial non enhancing CT scan of the head,
brain window, different cut sections at and above the level of the penetrating
stone. that causing minimal related artifact less than caused by a metallic object
of the same size.
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Figure(6): A 5-year-old male patient; Axial CT scan of the head, brain window,
cut section above the level of the penetrating stone, showing related cerebral
contusion and pneumocephally. The foreign body causing minimal mass effect on
the anterior horns of lateral ventricles with med line shift.
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Figure(7&8): A S-year-old male patient; Axial non enhancing CT scan of the
head, bone window showing radio dense foreign body penetrating the left
frontal bone just above the Lt orbit causing depressed bone fracture medially
and bowing of the bone laterally (Red Arrow) due to young age nature of bone.
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Figure(9): A 5-year-old male patient; Axial CT scan of the brain, bone window,
cut sections above the level of the penetrating stone, confirming that the bones
proximal are intact with no detectable fractures or any other abnormalities.
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2002 HU

Figure(10): A 5-year-old male patient; Axial non enhancing CT scan of the
brain, (bone window) showing radio dense foreign body density is more than
2000 HU, which is the density of metalllc llke structures.

Figure(11): 5-year-old male patient; Axial CT scan of the brain, 3D reformate

image showing the penetrating foreign body above left orbit.
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Figure(12&13): A 5-year-old male patient; Axial CT scan of the brain, brain
window, cut section below the level of the penetrating stone, confirming that eye
globe is intact with eye lens seen in position. Notice that the patient is not well
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Figure(14): A 5-year-old male patient; Axial non enhancing CT scan of the head,

bone window, different cut sections of the penetrating stone.
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Figure(15&16): A 5-year-old male patient; Axial non enhancing CT scan of the
brain, (bone window) showing that the radio dense foreign body in the cut
sections not including other finding of trauma may be misdiagnosed as a an ivory

osteoma.
Discussion various pathologic conditions such as bone
Penetrating orbito-cranial injury caused by a fractures, vascular lesions, or neurologic
foreign body is uncommon and often causes deficits. However, there can be doubt
serious damage. The clinical cause that penetrating wounds of the head
of penetrating injuries may be accompanied by and neck are potentially
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more lethal than those affecting other part
s of the body(Sang-Soak et al.,
2009;Khadija et al., 2021).

Each imaging modality has strengths
and limitations; CT is a useful modality in
diagnosis of head trauma in general and in
diagnosis of penetrating foreign bodies
especially. Complications of penetrating an
object may be infection, abscess formation,
foreign body granuloma, neurovascular injury
or object migration. The complications also
may be related to the nature of the foreign
body and possibility of contamination (Rond
et al., 1992).

Foreign objects can penetrate the skin,
the eye globe or enter the head and neck
through the mouth, nose and external auditory
meatus. It may reach into the orbits, paranasal
sinuses or the deep spaces of the head and
neck. A wide variety of incidents involving
foreign bodies have been reported in the
literature (Jan et al., 2021;Roodrajeetsing et
al., 2016).

Traumatic cranio facial foreign bodies
represent a rare entity threatening the ocular,
cerebral and vasculo-nervous structures. The
majority of these lesions seem to be
caused by metallic objects such as
needles, keys and hooks , or other sharp
objects as pencils (Khadija et al., 2021).
Differential Diagnosis: Ivory osteoma is
similar to the shape and density of the stone in
some sections (Fig. 15&16).

Abbreviations:

CT Computed Tomography
MRI Magnetic Resonance Imaging

PACS Picture Archiving &
Communication System
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Here we presented a case in which a child
presented at Sohag University hospital with
falling from a height less than 2 meters
causing penetration of the frontal bone of the
skull by a stone on the land. The patient
presented with scalp bleeding, post-concussion
and disturbed conscious level. Vital signs were
normal. CT scan (Multislice CT — 8 slices) of
the skull was done with 3D reformatted
which showed a well-defined
rectangular ~ shaped  radiopaque stone
penetrating the frontal bone directly above the
orbit causing fracture of the left orbit upper

images

wall with fracture and depression of its medial
aspect and bowing of its lateral part, other
bones of the skull were intact. Only small foci
of contusion were related to it on different cut
sections of soft tissue window with minimal
mass effect on ipsilateral ventricle and
midline.

Conclusion

Head trauma from penetrating objects (other
than knife stapes or fire arm injuries) is
uncommon. Blunt object penetration is very
uncommon. It can be serious or even fatal. CT
is the best imaging modality for diagnosis of
such lesions. Metallic artifacts can be a
limitation of their role. Although the finding is
almost diagnostic, still the history and clinical
finding is the key for diagnosis as the shape
and density of the stone in some sections could
be similar to ivory osteoma.

3D Three Dimensional
CD Compact disc

DICOM Digital Imaging and
Communications in Medicine
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