
Learning Point of the Article:
This case highlights the importance of having a high index of suspicion to detect non-union after tibial spine fracture as long as timely treatment 
may be crucial to avoid definite sequels and disabilities.

Non-union after Fracture of the Anterior Tibial Spine in a 6-Year-old 
Child: A Case Report

Marco Bernardes¹, Guido Duarte¹

Conclusion: This case illustrates a very rare complication of the fracture of the tibial spine, the non-union, which is very rare under 8 years age. 
Besides, it highlights the importance of having a high index of suspicion to detect non-union after tibial spine fracture as long as timely treatment 
may be crucial to avoid definite sequels and disabilities.

Introduction: Fractures of the tibial spines occur in 3/100,000 children per year and are rare in children under 8 years. Non-union after avulsion 
fracture of the tibial spine is even rarer, especially under 8 years, with only few cases described in the literature.
Case Presentation: A 6-year-old boy with went to the emergency department after suffering trauma in his left knee. In the performed X-ray, no 
osteoarticular injury was identified. Conservative treatment with immobilization with cast was performed. After removing the immobilization, 
the initial evolution was positive with no pain on mobilization. A few months later, he went again to the emergency department due to new left 
knee trauma. On examination, he had pain in the mobilization of the left knee, especially in knee extension which was not entire. Image study led 
to the diagnostic of avulsion fracture of the anterior tibial spines. The fracture was classified as modified Meyers and Mckeever Type II and 
conservative treatment with cast immobilization was performed. In the clinical and imaging revaluation done 4 weeks later, an evolution to non-
union of the anterior tibial spine was noticed. At arthroscopy, non-union of tibial spines was confirmed, with elephant paw bone fragment with 
loss of its right to domicile. Open surgery was performed with debridement, cruentation, and fixation of the bone fragment to the tibia with a 
screw. The patient had favorable post-operative evolution with fracture consolidation, preserved mobility, no instability of the joint, and no 
limitation in daily and school activities. Four years after the initial surgery, a second procedure was performed for the removal of the screw. During 
7 years of follow-up, no limitations or sequels were found.
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Abstract

Case Report

Introduction
Fractures of the tibial spines occur in 3/100,000 children per 
year and are rare in children under 8 years most commonly 
affecting the immature skeletal systems of children between 8 
and 14 years old [1]. Usually, they are classified based on the X-
ray results according to the most used classification, the 
modified Meyers and Mckeever classification, a system that 
includes four types [2]: Type I is non-displaced or minimally 
displaced fractures involving the anterior margin of the spine; 

Type II has superior displacement of the anterior bony 
fragment with an intact posterior cortical hinge; Type III is 
completely displaced but not rotated; and Type IIIþ is 
completely displaced with rotation. Zaricznyj described a 
fourth type of fracture, which includes complete displacement 
and comminution.
The purpose of the treatment of these fractures is to achieve an 
almost anatomic reduction to restore anterior cruciate ligament 
(ACL) tension.
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The performed X-ray revealed avulsion fracture of the anterior 
tibial spines (Fig. 2). The fracture was classified as modified 
Meyers and Mckeever Type II. Taking into account, the age of 
the patient and the apparent positioning of the bone fragment in 

relation to the bed led to the decision of conservative treatment 
with cast immobilization with weekly follow-up and serial 
imaging control. In X-ray performed (Fig. 3) 6 weeks later, an 
evolution to non-union of the anterior tibial spine was noticed. 
Besides, joint instability was detected by Lachman test and 
pivot shift test. The magnetic resonance imaging (MRI) of the 
knee (Fig. 4) confirmed the non-union of the avulsion fracture 
and excluded lesion of the ACL or the meniscus. A surgical 
treatment with reinsertion of the tibial spines was decided. At 
arthroscopy, non-union of tibial spines was confirmed, with 
elephant paw bone fragment with loss of its right to domicile. 
Based on these findings, conversion to open surgery was chosen 
for bed reshaping and anatomical reinsertion of the bone 
fragment in view of adequate ACL tension.

Non-union after avulsion fracture of the tibial spine is even 
rarer, especially under 8 years, with only few cases described in 
the literature [3, 4, 5, 6, 7, 8, 9].

Case Presentation
A Caucasian 6-year-old boy with no relevant medical history 
went to the emergency department after suffering trauma in his 
left knee after fell off his bicycle. He complained of pain in the 
left knee and clinical examination showed functional disability 
of the joint and hematic joint effusion. In the performed X-ray 
(Fig. 1), no osteoarticular injury was diagnosed and a pattern of 
massive joint effusion was found. Arthrocentesis with drainage 
of hematic fluid was performed and the joint was immobilized 
with cast for conservative treatment.

A few months later, he went again to the emergency department 
due to new left knee trauma after pivot-type rotation and 
worsening of the pain. He admitted that symptoms had become 
persistent after the first knee trauma and he had complained of 
pain and some limitation on knee extension. On examination, 
he had pain in the mobilization of the left Knee, especially in 
knee extension which was not entire.

Although the screw had penetrated the physis (Fig. 7), there was 
no repercussion in the growth of the affected limb as can be seen 

After removing the immobilization, the initial evolution was 
positive with no pain on mobilization or joint effusion.

The patient was prepared to open reduction. A paramedian 
arthrotomy was performed. The fracture was identified and 
debridement, cruentation, and fixation of the bone fragment to 
the tibia with a 3 cm screw were done (Fig. 5). The patient had 
favorable post-operative evolution with fracture consolidation 
seen on X-ray (Fig. 6), preserved mobility (symmetrical to 
contralateral), no instability of the joint, and no limitation in 
daily and school activities. Four years after the initial surgery, a 
second procedure was performed for the removal of the screw 
(Fig. 7).
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Figure 1: X-ray (anteroposterior) with no 
evidence of any osteoarticular injury.

Figure 2: X-ray (anteroposterior and lateral) showing avulsion 
fracture of the anterior tibial spines (arrows).

Figure 3: X-ray (anteroposterior and lateral) showing non-union of the anterior 
tibial spine (arrows).

Figure 4: Magnetic resonance imaging of the knee showing non-union of the anterior tibial 
spine and no lesion of the anterior cruciate ligament or the meniscus.

Figure 5: Post-operative X-ray (anteroposterior and lateral) 
showing the fixation of the fracture with a screw.

Figure 6: X-ray (anteroposterior) 
showing consolidation of the 
fracture.



This case illustrates a non-union after avulsion fracture of the 
anterior tibial spine in a 6-year-old child treated initially with 
conservative treatment and then with surgical treatment. 
According to the literature, this case has some peculiarities: At 
first, the fracture of the tibial spine is rare in children under 8 
year’s old [1]. In fact, most of these fractures occur in children 
between 8 and 14 years [1]. Moreover, the non-union after 
avulsion fracture of the tibial spines is even rarer, with only few 
cases described in the literature [3, 4, 5, 6, 7, 8, 9]. At the best of 
our knowledge, this is the second case described in a so young 
child [3, 4, 5, 6, 7, 8, 9].
There are some facts in the way, this case was managed that 

should be discussed. At 
f i r s t ,  i f  p r e s e n t ,  t h e 
avulsion fracture was not 
diagnosed in the first visit 
of this patient to the 
emergency department. 
At that time, the patient 
had suffered a trauma in 
the knee after fall of his 
bike, which is one of the 
most frequent activities 
t h a t  r e s u l t  i n  t h e s e 

fractures together with skiing and motor vehicle accidents [10]. 
Moreover, the patient complained of pain and had hematic 
effusion. All these facts together seemed to point that a 
fracture/lesion could be present and although the X-ray was 
normal, maybe the patient should have done another image 
examination like MRI to exclude the fracture or lesions of the 
soft tissue. In fact, nowadays, MRI is not only used to diagnose 
the avulsion fraction of tibial spines but also to classify them. In 
2018, Green et al. appointed an MRI-based classification for 
avulsion fractures of tibial spine that provides quantitative 
rather than qualitative recommendations for classifying 
fractures based on fracture pattern, fragment displacement, and 
soft-tissue involvement [11]. Besides, Green et al. recommend 
that MRI should be routinely obtained for patients with 
avulsion fracture of tibial spines as the use of the MRI-based 
system reduces ambiguity in grading and has the potential to 
streamline decisions regarding treatment. Despite that, the first 
treatment of the patient of the present case was appropriate with 
immobilization with cast and revaluation in 4 weeks. In the 
revaluation visit, the patient had no acute symptoms and the X-
ray done seemed to be normal, which supported the treatment 
option. After that visit, the patient missed medical follow-up for 
some months but complained of pain and some limitation on 
knee extension which raises suspicion of underlying lesion after 
the first trauma and highlights the importance of high suspicion 
index and close follow-up maintenance in these cases, especially 
when symptoms persist. Unfortunately, the patient was only 
reassessed in his second visit to the emergency department. At 
that time, he referred new trauma in the left knee, after pivot-
type rotation. This movement could cause a new fracture but 
could also disclose or worsen a previous lesion occurred in the 
first trauma. As in this case, some of the few causes of non-union 
avulsion fractures of tibial spines described in the literature, 
have described more than one trauma in the knee before 
diagnosis [6]. After image study, a modified Meyers and 
Mckeever Type II avulsion fracture of the tibial spines was 
diagnosed. While the treatment is well established in Type I 
(non-displaced) and in Type III and IV (displaced) fractures, in 
Type II avulsion fractures of the tibial spines, the treatment is 
more controversial. Some authors defend that conservative 
treatment is the treatment of choice because it can led to good 
results without surgical aggression including its risk [12]. In this 
option, close monitoring is recommended. For other hand, 
other authors defend the surgical treatment in the first intention 
to achieve osseous union, restoration of knee stability, return to 
function, treatment of associated injuries, and restoration of the 
range of motion [13]. Besides, current evidence has 
demonstrated equivalent outcomes for open and arthroscopic 
reduction strategies, as well as for screw-based and suture-based 
fixation techniques [14]. In the case presented, when Type II 

Discussion

i

n the serial extra long X-ray performed on follow-up (Fig. 8). 
Besides, the MRI of knee performed 6 years after the surgery 
showed consolidation of the fracture and integrity of the 
anterior crucial ligament (Fig. 9).
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Figure 7: X-ray (anteroposterior) without the 
screw.

Figure 8: Extra long X-ray (anteroposterior) 
of the inferior limbs.

Figure 9: Magnetic resonance imaging of the knee 
showing consolidation of the fracture and integrity of 
the anterior crucial ligament.
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This case is an original case report of interest to orthopedics, 
traumatologists, and pediatricians. It illustrates a non-union 

after an avulsion fracture of the tibial spine, both of them very 
rare in a so young child.
Besides, it highlights the importance of having a high index of 
suspicion of avulsion fracture of tibial spines as well as the 
recognition of non-union after tibial spine fracture, once timely 
treatment may be crucial to avoid definite sequels and 
disabilities.

Recent data demonstrated the potential application of 
recombinant human bone morphogenetic protein-2 as 
adjuvant treatment of congenital pseudarthrosis of the tibia or 
persistent tibial non-union in children and adolescents [15]. 
The future of the treatment of the avulsion fracture of tibial 
spines may also include this kind of treatment to obtain better 
results.

avulsion fracture of the tibial spines was diagnosed without 
involvement of the ACL or the meniscus, the first choice was 
conservative treatment. However, in the follow-up, non-union 
of the tibial spine was diagnosed and surgical fixation of the 
bone fragment with screw was needed. The few data available in 
the literature seem to indicate that non-union most frequently 
results from non-treatment or conservative treatment of 
avulsion fracture of tibial spines, as occurred in the case 
presented, than with surgical treatment [6]. However, taking 
into account, the few cases reported the factors that may 
predispose to non-union such as individual factors, type of 
fracture, and treatments performed remain unclear.

Conclusion

In general, a long follow-up is required and recommended to 
check the possible complications that can appear with the 
growth. The best treatment to Type II fractures is still to define.
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Clinical Message

With this paper, the authors pretend to present two rare 
findings in a very young child, a non-union after an avulsion 
fracture of the tibial spine. Besides, the authors want to 
highlight the importance of having a high index of suspicion of 
avulsion fracture of tibial spines as well as the recognition of 
non-union after tibial spine fracture, once timely treatment 
may be crucial to avoid definite sequels and disabilities.
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