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Abstract
Although pediatric spine traumas are seen less compared to adults, they display particular anatomical differences 

and biomechanical behaviors. They also differ in themselves from infancy to early childhood. All these differences 
cause some difficulty in diagnosis. Also the treatment procedures may require a different approach than they would for 
adults. In this study, main topics regarding diagnosis and treatment of the pediatric spinal traumas will be discussed.
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Introduction 
Each year approximately 150,000 spinal trauma cases are reported 

in the US. Pediatric spinal traumas (PST) are relatively rare. PST 
forms about 1-10% of all spinal traumas. Because different anatomical 
structures and different biomechanical factors play roles in each 
childhood age group, the picture changes. The large part of PSTs is seen 
between. Cervical traumas form 70-75% of these cases [1] the ratio of 
cervical traumas to all spinal traumas in adults is about 40%. Thoracic 
and lumbosacral injuries are rare and they are seen more frequently in 
the older age group. While the PSTs develop most frequently as a result 
of falling at the age of 10 and below, above 10 they are connected to 
high-energy traumas such as motor vehicle accidents [1].

Prevalence

Spine traumas indicate a bimodal distribution such as between the 
ages 15-25 and above 50. The average most frequent age of prevalence 
is 33. PSTs form the 1-10% group in this distribution. Frequency of the 
spinal traumas from birth to age 16 is about 6% [1-3].

Biomechanical features of pediatric spine

Various characteristic differences appear in the pediatric and 
adult spine (Table 1). The basis of these differences is the development 
process of the bone and muscle maturation. The bone maturation in 
ages 9-10 nears adult bone maturation. Hence, injury developed in the 
spinal traumas formed after ages 10-12 substantially resembles adult 
traumas. Ligament elasticity, laxity and bone maturation have not been 
completed in the childhood period. Facet joints are in smaller and 
more horizontal structure. Endplates are in cartilage consistence [3]. In 
addition, compared to adults, the muscle development is weak. While 
the more ligament laxity in children is a protective factor in low energy 
traumas, it turns into a negative factor in the high-energy traumas as 
it will lose its protective feature. The spine can be stretched out up to 2 
cm by axial tensile force in the early childhood period. But the spinal 
cord can tolerate a maximum of 3-5 mm. Because of these factors, 
the spine and spinal cord under the spinal traumas formed in the 
childhood period differ from the ones in adults. Compared to a child’s 
spine, an adult’s spine under high stress breaks more easily; however, 
an adult’s spine ensures better spinal cord protection under the trauma 
than the pediatric spine. Also in the pediatric cases, wideness of the 
spinal channel in particular increases the tolerance in protection under 
trauma. 

The basic difference between the pediatric spine and the adult spine 
is the existence of the epiphysis in the former. At the same time, more 
cartilage – ossify bone ratio causes more elasticity in the vertebras; 
however, its resistance against mechanical pressure is less compared 
to adult vertebras. In the clinical and experimental studies, pediatric 

spine fractures happened generally in the vertebra bodies and between 
the cartilage surfaces of endplates and calcify surfaces [4]. In children, 
water makes about 80% of intervertebral disks. This rate decreases to 
70% at the ages of 12-13 and this decrease lowers with age. This high 
water ratio considerably increases the shock absorption power of the 
disks in children [5].

Adult spine structure includes an adaptive protection system 
against overloads. It accommodates the anatomy in itself that carries 
the normal body loads on the axial and sagittal plane to the hips and 
legs on the vertical plane. Sagittal balance and natural kyphos-lordosis 
angles are important defense mechanisms and they ensure neutral 
load distribution as well. Since these adaptive structures have not yet 
been formed on the sagittal and coronal plane in the pediatric spine, 
load distribution cannot occur sufficiently under trauma [6,7] Since 
the ligament laxicity is more abundant and the facet joints are located 
horizontally in children compared to adults, they ensure a wider 
physiological movement range. As odontoid is not ossified in the upper 
cervical and transverse ligament is more elastic, the atlanto-dental 
index is more abundant in children than it is in adults. 

One of the anatomical differences is that the ratio of head weight 
to body weight in children is higher compared to adults. Having 
more head weight and not having sufficiently developed neck muscles 
result in more frequent cervical flexion extension injuries. This ratio 
difference continues until about age eight. Epiphyses points causing the 
pediatric spine, grow form the weakest points against axial tensile force 
and sagittal loadings [8].

Etiology 

With high-energy traumas to children whose consciousness cannot 
be examined, patients with local sensitivity in the spine trace and with 
abdominal thorax injury, the possibility of spinal injury increases [4].

In pediatric cases, some predisposing factors increase the possibly 
of post-trauma spine injury. Predisposing factors such as Down 
syndrome, Marfan syndrome, spinal arthritis, spinal trauma history, 
Klipple-feil syndrome, Morquio syndrome, and Larsen syndrome 
increase the risk [4,8,9].
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Cervical trauma poses a risk for multiple pregnancies having 
vaginal delivery, high birth weight in the breech presentation in the 
neonatal period [9]. 

The most serious risks in PSTs from birth to eight years are 
motorized vehicle injuries, falling and child abuse. From nine to 
puberty, motor vehicle injuries and sport injuries are the most 
important PST reasons [4,8,9].

Localization 

Spine levels of PSTs are affected in the area where trauma 
effected change. Nevertheless, according to age levels, maturation 
and biomechanical force distribution in the ligamentous and bone 
development increase or decrease the spinal trauma possibility on 
some levels. In children under eight years of age, upper cervical 
traumas happen 2-3 times more often compared to adults. Lower 
cervical traumas, and thoracic and lumbar traumas are rare in this age 
group. In the preadolescence and adolescence periods, lower cervical 
area injuries are the most frequent traumas followed by thoracolumbar 
junction injuries. Adolescence period spinal trauma distribution shares 
similarity with adult period distribution [1,6,9].

Clinical examination

Approach to the pediatric trauma cases starts in the trauma area, 
as is the case with adults. Pediatric cases considered to be exposed 
to spinal trauma cannot be examined as easily as adults. Children 
with trauma are hard to talk to; they cannot fulfill neurological 
examination instructions. Sensitivity examination findings are not 
dependable. Therefore, all measures must be taken to accept all trauma 
cases seriously. Classic cervical neck collars cannot ensure sufficient 
protection. So, to limit the neck movements of children who are taken 
in trauma stretcher, objects limiting movement must be placed on both 
sides of the head. Since the size of the head under eight years is bigger, 
it causes the formation of cervical flexion posture in the children on 
plain trauma stretcher. Raising the dorsum part with support helps to 
prevent it [10].

Especially with children exposed to high-energy traumas, care 
must be taken by accepting the existence of spinal trauma during 
transport. Occurrence mechanisms of trauma, face injuries, chest wall 
and abdominal injuries are the factors increasing the possibility of 
spinal injuries. 

In the examination, the spinal colon must first be examined 
thoroughly to see any black-and-blue mark, asymmetry, intersperse 
width and torticollis. After a detailed neural examination, any local 
sensitivity must be checked. Since ligament laxity is high in children, 
one must be very careful about traction.

Radiological examination

In the pediatric trauma cases, after vital functions are assured, at 

least two directional vertebra graphies must be taken to assess the spinal 
colon. Primarily, in the centers that have no detailed CT examination 
opportunity, facet joints, pedicle and lateral masses can be evaluated 
with oblique graphies. Dynamic imaging examination such as flexion 
and extension cervical graphies, may be risky in the severe trauma 
cases and in the patients whose consciousness examination cannot be 
performed. From the point of odontoid fracture, open mouth odontoid 
graphy can be taken. However, there are also those who hold that open 
mouth odontoid graphy is not dependable under the ages of 8 [11,12]. 
Plain graphies, radiographies give 60-70% dependable results in PSTs. 
The cases having spinal cord injuries but where pathology cannot be 
detected by radiology (SCIWORA) can be seen in pediatric spinal 
traumas [13,14]. SCIWORA phenomenon is most frequently seen in 
cervical area. In these cases, without determining bone and ligamentous 
injury by radiology, transection or injury of the spinal cord avulsion in 
various levels can be seen. Actually this definition belongs to pre-MR 
period, and it only reflects that the direct graphy is normal; however, 
ligament, disk and spinal cord changes can be identified in MR.

In pediatric spinal visualization, some findings that are seen as 
pathologic findings in adults can be regarded as physiologic (Table 
2). Atlanto-dental distance (ADI) and spinal cord space (SAC) are 
the primary ones among them. While the ADI upper limit is 3 mm in 
adults, up to 5 mm can be accepted as normal in children. SAC distance 
in young children must be longer or equal to the distance between 
minimum 13 mm and odontoid C1 front arcus. Pseudo-subluxation 
seen in the lateral plain graphy in the flexion posture at a distance of 
C2-C3 or C3-C4 is a physiologic finding in children (Table 2) [15]. 
Differentiating pathologic subluxation and physiologic subluxation, 
posterior vertebra corpus line (thick dotten line) used in adults is 
deceptive. For this purpose, “Swischukline” known as posterior laminar 
line is more dependable [16]. 

In pediatric cases, posterior cervical arks are physiologically open 
until certain ages. Posterior arks of atlas and axis are open until the 
ages 3-6. At the same time, ossification of odontoid might take until 
the age of 12. 

Evaluating bone pathologies in spinal traumas, CT is the golden 
standard. Yet, one is exposed to 30 times more radiation in CT than 
plain graphy [17]. Compared to adults, children are more sensitive 
to radiation. Malignity development risk on thyroid gland and bone 
marrow tissues rises [18-20]. Although it seems proper to evaluate 
local CT examination to prevent unnecessary radiation exposure in 
pediatric cases, many centers routinely carry out thorough spinal scan 
in the suspected trauma cases. In a prospective multicenter study, when 
CT sensitivity in trauma cases has been 93-100%, x-ray reliability has 
been found 33-74% [19-21].

In pediatric cases taken to the emergency room, spinal trauma 
suspension comes to mind with some criteria found (Table 3) [22]. In 
the cases with these criteria, it is advisable to consult such examinations 
as Ct and MRI.

0-2 ages 2-10 ages 10-16 ages

•	 High head/body ratio 
•	 Weak neck muscles 
•	 Elastic ligaments 
•	 Non-ossified vertebrates 
•	 Horizontally located facets 
•	 High disk distance
•	 More than 88% water content of disk 
•	 Non ossified endplate
•	 Vertebra corpus in the form of wedge
•	 Existence of epiphyses 

•	 Head/body ratio nears normal
•	 Muscles become stronger 
•	 Elastic ligaments 
•	 Increased vertebra calcification 
•	 Stronger horizontal facet structure, it nears 

normal 
•	 High disk distance 
•	 More than 80% water content of disk 
•	 Non ossified endplate
•	 Vertebra corpus in the form of wedge
•	 Existence of epiphyses

•	 Substantially same with adult spine structure 
•	 Ligament elasticity too close to the adult spine
•	 Head/neck ratio is in the normal limits
•	 Disk height close to the adult 
•	 Epiphyses is closed on a large extent 

Table 1: Biomechanical and anatomic differences in the pediatric spine structure according to age groups.
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In planning the treatment, MRI presents important advantages 
in diagnosing soft tissue and spinal cord injury connected to spinal 
trauma. It is understood that the complications developed in many 
cases treated by making diagnosis with plain graphy and CT in the 
previous years, originated from the lack of diagnosis [2,23]. In some 
SCIWORA cases, the spinal cord edema that will disclose the injury 
is located with MRI. By further development of the MRI techniques, 
determining the pathology in all SCIWORA cases might be possible. All 
spinal MRI examinations in high-energy trauma cases are required for 
not missing possible pathologies [24]. In MRI, in the first 6 months of 
life, vertebra corpuses appear like hypo intense in T2 and T2, endplates 
like hyper intense on cross sections and as hypo intense in T2 cross 
sections. Becoming vertebra curvature in natural curvature after age 2, 
the MRI findings appear like hyper intense in T1 and like hypo intense 
in T2 approaching the adult signal feature. 

Spinal Cord Injury without Radiographic Abnormality 
(SCIWORA) 

This concept was first defined in 1982 by Pang and Wilberenger [14]. 
It was used for patients where spinal cord injury clinic was diagnosed 
without having abnormality in x-ray, CT, myelography in spinal cord 
injury especially under the age of 8 when MRI was not used daily. 
Because spine elasticity involves more than the spinal cord especially in 
children under 8 years old, it was thought that spinal cord axonal injury 
developed in axial distractive traumas. This pathology was reported in 
many trauma cases developing from birth trauma until 16 years of age. 
It can be rarely seen in adults. Its rate of incidence decreased largely 
with the use of MRI. It became evident that big changes occurred in the 
extraneural and intraneural tissues in some of SCIWORA cases. Spinal 
cord edema can be seen as iso-intense in TI cross sections and hyper-
intense in T2 cross sections [25,26]. Retrospective has been studied 
towards cases for which SCIWORA diagnosis was made and MRI was 
taken. While MRI findings were normal in 54 of these cases, in 15 of 
this cases pathologies such as edema in the spinal cord in MRI were 
determined [27]. It can develop connected to reasons such as sport 
injuries, obstetric traumas, penetran injuries, fall, and electric shock 
[27]. Neurologic loss can be on a wide range from simple paresis up to 
complete paresis. 

In these cases, with the use of orthosis limiting the neck movements, 
90-95% of neurological findings completely recover [25,27].

Cervical Spinal Traumas
Atlanto-occipital dislocation 

Atlanto-occipital dislocation is an upper cervical pathology 
generally associated with mortality and its diagnosis can only be 
made by autopsy. Its possibility of being encountered in children 
is high because of anatomic susceptibility. The chances for survival 
have increased nowadays with early emergency intervention. Atlanto-
occipital passage area is an area supported by ligamentous structures 
rather than by bone and joint support. Since ligaments are looser in 
childhood, and occipital condyles are sharper and cup type, risk is 
higher [28]. 

Diagnosis is made with difficultly via physical examination. Increase 
of the odontoid-basion distance in the X-ray, edema in the ligamentous 
structures in MRI and the increase in the McRae line and odontoid 
gap cause diagnosis. The first treatment choices in these patients are 
rigid orthosis such as Halo or Minerva to ensure immobilization. As 
surgical treatment, occiput-C1-2 instrumentation and fusion can be 
applied [28,29].

Atlas fractures 

Fractures (Jefferson fracture) occurred in the anterior or posterior 
arcuses of the atlas are rather rare in childhood. Because the ossification 
of the atlas is not complete, structure of the cartilage ensures that it has 
a more elastic structure compared to adults [30]. If the total of distances 
between the exterior surface of both CI lateral masses in the AP plane 
and C2 lateral surfaces is equal to 7 mm or higher, it creates treatment 
indication [31]. Jefferson fractures can be treated with rigid orthosis in 
pediatric cases [1,28].

Atlantoaxial rotatuar subluxation 

Rotational movement of the atlas on axis is between the 23-25º 
range. If this range of movement exceeds 58º or the difference between 
the sides is over 8º, this causes hyper mobility [32]. Torticollis lasting 
longer than 2-3 months in children is among the most frequent reasons. 
It can develop related to congenital defects such as trauma, infection, 
Klippel-feil syndrome, Marfan syndrome, and Down syndrome [13]. 

Atlanto-axial rotator subluxations were classified in four classes 
by Fielding and Hawkings according to the state of the atlanto-axial 
ligament   (Figure 1) [32]. Type 1 is the most common and benign 
form and has unilateral facet subluxation. Transvers ligament is strong 
and not displaced with atlas anterior. In Type II, atlas is displaced 3-5 
mm with unilateral facet dislocation. In Type III, there is bilateral 
facet dislocation, atlas is more displaced in 5 mm. There is transvers 
ligament and seconder ligament injury. In this form since all ligaments 
are ruptured, it is the most serious form. In Type IV, atlas posterior is 
displaced. 

If early diagnosis is made, these cases with typical Cock-robins 
posture can be treated with conservative approaches. In the subacute 
cases, after closed reduction is ensured, there is a chance of treatment 
with orthosis such as halo or minerva. Surgical treatment is a method 
to be applied in chronic cases that do not respond to conservative 
treatments [33,34].

Odontoid fractures

 It is the most frequent pathology within the cervical fractures 
in childhood [1]. When it is formed most frequently in high-energy 
traumas connected to motor vehicle accidents in adults, falling is the 
most frequent reason in children (Figure 2). Because the proportion 

Sliding forward of C2 on 
the C3 Cervical Subluxation Up to age 8

Odontoid ossification line  Odontoid fracture Up to age 10
Atlanto dental index up 

to 5 mm Atlanto-axial dislocation  Up to age 6

Bifid C1 anterior arcus C1 fracture Up to age 3
More specific wedge 

vertebra in upper cervical Compression fracture Up to age 5

No cervical lordosis Instability, pain Up to age 16 

Table 2: Physiological wrong assessment findings seen on x-ray in pediatric cases.

Low risk cases to be tracked with plain 
graphy

High risk cases requiring further 
examination with CT and MRI 

•	 No cervical midline sensitivity
•	 No intoxication syptom
•	 No change of consciousness
•	 No neurological deficit
•	 No painful distractive injury

•	 Cervical midline sensitivity 
•	 Focal neurological deficit
•	 Impaired consciousness
•	 Intoxication symptom
•	 Painful distractive injury
•	 Closed-tongue children

Table 3: Criteria causing suspicion of pediatric spinal trauma.
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of the head weight to the body is high, it is also the most important 
factor in this case as is in other cervical lesions. Typical fracture area 
is the non-ossified cartilage line. Different classification systems are 
used according to the fracture types and localization of the fractured 
part. When the White and Punjabi classification review by 3 different 
classifications according to the anterior or posterior dislocation of the 
fractured part, Anderson and D’Alonzo classification takes the fracture 
point of the odontoid as the criteria [2,35]. These classification systems 
help to determine the treatment type. 

As in most of the pediatric spinal traumas, conservative methods are 
also sufficient for odontoid fractures in appropriate patients. Surgical 
treatment choice can be tried in the cases where reduction and fusion 
cannot be ensured in spite of external reduction and orthosis. Yet, 
anterior screws preferred in the adult patients are difficult in pediatric 
cases because their odontoid diameter is small. For this reason, in 
necessary cases C1-C2 posterior wiring ensures more dependable 
surgical treatment [36,37]. 

Hangman’s fracture 

Hangman’s fracture or the traumatic spondylolisthesis of C2 are 
formed by the fracture of bilateral C2 pars inter-articularises (Figure 
3). Acceleration movements of the big head in small children especially 
connected to child abuse and hyperextension traumas can cause 
Hangman’s fracture [38,39]. Hangman’s fractures seen quite rarely in 
PSTs have been seen in the Knox et al 206 pediatric spinal traumas 
at a low rate like 1.4%. In case no additional pathology is found in 
these cases, neural deficit is not seen since spinal canal diameter is not 
narrowed. These cases can also be treated with cervical collar much the 
same in adults [39]. 

Lower cervical spinal traumas 

Traumatic C3-C7 lower cervical area traumas are especially seen in 
the adolescent and advance childhood period. While lower cervical area 
trauma ratios are 20-30% in children under nine years of age, it rises 
up to 70-75 percent in the adolescent and advance childhood period. In 
the study of McGrory et al. [40] that includes 143 cervical trauma cases, 
67 (46.8%) the 11-14 age group forms lower cervical area traumas. After 
early childhood, the spine bone structure and ligamentous structures 
considerably resemble the adult spine and transform into a more rigid 
bone and ligament structure. 

Compression or burst fractures connected to the pediatric cervical 
area traumas, facet fracture or dislocations can develop (Figure 4). 
Compression fractures are the most frequently developing pathology 
connected to flexion or axial loading. Compression fractures are 
generally stable fractures and they don’t require surgical treatment. 

Figure 1: The Atlanto-axial rotatory subluxation. 

Figure 2: A 6 year-old girl patient with fracture of odontoid after motor 
vehicle accident (white arrow). (A) Sagittal computerized tomography image, 
(B) Postoperative sagittal computerized tomography image that posterior 
approach of the C1-C2 wired.

Figure 3: The Hangman’s fracture.

Figure 4: A 5 year-old boy patient with fracture of C4 and C5 after motor 
vehicle accident. (A) Sagittal computerized tomography image, (B) 
Sagittal T2 weight magnetic resonance image, (C) Postoperative sagittal 
computerized tomography who anterior approach of the C4 and C5 
corpectomy with plate and screw.
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Yet, burst fractures, in comparison with compression fractures, are 
more instable and are serious pathologies which neurologic problems 
accompany. Clinical table is formed according to the severity of the 
trauma and to the level of the spinal cord injury. Bone pathology can be 
understood in detail with CT. But MRI gives important information in 
treatment planning. Since MRI shows in detail the ligamentous injury 
and disk pathologies along with understanding the spinal cord injury, 
it guides surgical planning. In some cases that have no neurological 
deficit and aer treated by orthosis, and where MR imaging is not 
performed, kyphotic deformities have developed. In this type of cases, 
it is considered that a ligamentous injury, which can be determined by 
MRI but cannot be seen in CT and x-ray, causes kyphos [41]. 

Facet dislocations can be unilateral or bilateral. They generally 
develop connected to the hyper flexion traumas accompanied by 
rotation. Patients show symptoms with reticular symptoms and/or 
spinal cord base findings. Compared with the unilateral, bilateral facet 
dislocations are more instable pathologies [28]. Even though diagnosis 
can be made by lateral radiography, CT and MRI are necessary to 
finalize the diagnosis. In early diagnosis cases, reduction can be 
ensured by traction. In cases in which reduction is ensured, 2-4 month 
immobilization must be provided by halo or minerva orthosis. In cases 
where reduction cannot be ensured, reduction and fusion indication 
appears with anterior or posterior surgeries [1,28].

Thoracal Spinal Traumas 
Thoracal fractures are the pathologies that are not widely seen in 

childhood. Denis and TLICS classifications used in adults can also 
be used in thoracal and lumbar traumas. TLICS classification helps 
with the preference between conservative or surgical approach by 
assessing the morphology of the trauma, integrity of posterior ligament 
according to clinical examination findings and CT and MR imaging. 

In the pediatric thoracal spinal traumas it appears most frequently 
as a single level compression fracture (Figure 5). In the children who 
take osteogenesis imperfacta or chemotherapy, multiple tharacal or 
lumbar fractures may be seen. These fractures are generally stable. 
Without needing surgical treatment, they can be treated with orthosis 
[42].

Even though burst fractures are frequently seen pathologies in 
thoracal and lumbar fractures during adulthood, they are very rare in 
early childhood. Because the disk distance is high, vertebra ossification 
is not completed, and endplate cartilage line is distinct, they render 
burst fractures formation difficult. Nevertheless, after 8-9 years of 
age, vertebra structure’s approximation to the adult vertebra, and its 
completion of the maturation on a wide extent, increase the risk of the 
burst fracture [42]. 

Flexion-dislocation and fracture-dislocation traumas are high-
energy traumas. These traumas cause serious spinal cord traumas 
accompanied by thoraces and abdomen injuries [43,44]. Because of 
three colon injuries in these fractures that are instable, stabilization and 
fusion surgery treatment are applied by wiring, laminar hook or pedicle 
instruments. In the spinal traumas below 5-6 years of age, wiring and 
laminar hook systems can be used in cases where pedicle screw systems 
cannot be applied.

Lumbar Fractures 
Spinal colon traumas reaching from the lower thorocal area 

to the sacrum are rarely seen under 8 years of age pediatric cases. It 
can develop connected to high-energy traumas such as inside vehicle 
accidents especially over 10 years of age. Generally abdominal area or 

retroperitoneal area injuries accompany these traumas. T12-L2 area 
fractures are seen classically in safety belt flexion distraction traumas 
(Figure 6). L3-L5 area fractures are seen more frequently in the later 
adult period. In these traumas burst or compression fractures and 
lumbar epiphyseal traumas can be seen. Compression fractures are 
generally pathologies that recover without applying surgical treatment. 
In the cases not treated in burst fractures, mainly kyphosis, and 
mechanical and neurological complications might develop. Lumbar 
apophyseal injury typically develops in L4 and L5 inferior endplates in 
males. In case fragment narrows the spinal canal and causes neurologic 
injury and pain, compressive surgery is required. (44)

Surgical Treatment in Pediatric Spinal Traumas  

Pediatric spine structure is not the miniature of adult spine. Along 
with it is small size, its pedicle structures, pedicle orientations and the 
differences in the facet joint, make both their anatomic and physical 
behaviors different. 

In thoracal and lumbosacral traumas, current types of treatment 
in adult patients requiring instrumentation are pedicle screws and 
fusion. Compared to adults, fusion in pediatric cases happens faster. 
Since many factors that create comorbidity such as diabetic, smoking, 
intravenous drug addiction, steroid usage, osteoporosis do not exist 
in children that enables the fusion to be realized more quickly. As 
is the case with adults, the best fusion in children is also ensured by 
autogenetic grafts [45,46]. 

Pedicle screws are the most effective method in ensuring 
stabilization. Supporting three colons together, allowing rotation, 
distraction and compression maneuvers, are great advantages of 
screws. 

In pediatric findings, pedicle diameters have been defined in many 
studies [47,48]. When L5 pedicle diameter is 8 mm in 3-5 years of age, 
it rises to 14 mm in 10-12 years of age. On T4 and T5 levels, pedicle 
diameters decrease up to 3-4 mm in the 3-5 years of age group. In the 
cases where the pedicle diameters are very small, surgical planning 
must be made by considering the alternatives such as laminar hook 
systems or wiring. In addition, to increase biomechanical endurance, 
as in adults, stabilizing with long segments in the pediatric cases is 
mostly unnecessary. Fast realization of fusion, having lesser load 
on the screws, and keeping the patient immobile more easily with 
postoperative orthosis, give the chance of applying instrumentation in 

Figure 5: A 3 year-old boy patient with compression fracture of T12 after 
motor vehicle accident (white arrow). (A) Sagittal computerized tomography 
image, (B) Sagittal T2 weight magnetic resonance image.
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shorter segments. It should not be forgotten that implants used in pediatric 
cases may need to be removed in order to prevent deformation when older.

Conclusion 
Pediatric spinal traumas distribute rather differently because of the 

different anatomy and etiopathogenesis from birth to the end of the 
adolescent period. Pediatric anatomy has advantages and disadvantages 
against trauma compared to adults. Because of the differences in 
radiological findings, it should not be forgotten that some findings that 
may be perceived as pathologic are in fact physiologic. Success with 
conservative methods in the treatment is higher than it is with adult 
cases. For this reason, when making surgical decisions, age dependent 
factors and developmental changes of the pediatric case must be taken 
into consideration. 
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