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Abstract
Paediatric talus fractures are extremely rare, particularly in children under 12 years of age, with an annual incidence of 0.01-
0.08%. The intricate vascularity and anatomy of the talus makes it susceptible to serious complications. Talus fractures and 
potential complications, such as avascular necrosis, osteoarthritis and non- or malunion are well-documented in adults, and the 
severity of complications typically correlates with the severity of the fracture. The literature discusses whether children experience 
complications from talus fractures similarly to adults and examines the possibility that children may be more susceptible to severe 
outcomes, even in cases of less severe fractures and lower-energy trauma.

We present the case of a four-year-old boy with a comminuted, non-displaced talar neck fracture after a fall from two meters treated 
conservatively with a walking boot for four weeks. The first 10 days without weightbearing followed by partial weightbearing. We 
found no complications at follow-up with normal radiographs.

Although it can be challenging to recognize these fracturs in children it is important to identify these fractures early due to 
the possible complications, such as avascular necrosis, post-traumatic arthritis and non-union. Current literature indicates that 
non-displaced fractures in paediatric patients may occur following minimal trauma and even these fractures can lead to serious 
complications. Initial use of computer tomography is recommended to enhance diagnostic accuracy.
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Introduction
Paediatric talus fractures are rare with a reported annual incidence 
of 0.01-0.08%. In childhood, there is a high proportion of cartilage 
in the talus, which provides greater resistance and flexibility [1]. 
This combined with the lower frequency of high-energy trauma, 
such as motor vehicle accidents and falls from heights, results 
in the low incidence of paediatric talar fractures [2]. The trauma 
mechanism is often extensive axial loading and dorsiflexion of the 
foot.

The vascularity of the talus is complex, and the injury pattern and 
complications correlate to the involved anatomy [3]. The head of 
the talus is vascularized by branches of the dorsalis pedis artery 
[3]. The main blood supply to the talar body derives from an 
anastomosis below the talar neck, formed by the artery of the tarsal 
canal (from the posterior tibial artery) and the artery of the tarsal 
sinus (from the perforating branch of the peroneal artery) [3]. 
The location and the retrograde blood flow to the talus makes it 
vulnerable to trauma [3,4]. Therefore, reduction and alignment of 
the fracture in the neck of the talus is necessary to restore reperfusion 
to the talar body to avoid compromised blood flow and the risk of 
complications such as avascular necrosis (AVN) in the talus [5].
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Talar neck fractures in both children and adults can be classified 
according to the Hawkin’s classification into four types depending 
on displacement and involvement of surrounding joints [3,5,6]. 
Type I is a nondisplaced talar neck fracture, type II is a displaced 
fracture with subtalar dislocation or subluxation, type III is a 
displaced neck fracture with dislocation/subluxation of both 
tibiotalar and subtalar joints and type IV is a displaced neck fracture 
with dislocation/subluxation of the talonavicular, tibiotalar and 
subtalar joints [7]. Hawkin’s type I is considered the most common 
type of talus fracture [4,6].

In non-displaced fractures, conservative management with 
immobilization for six to eight weeks is generally sufficient and 
is considered the first line of treatment in children [3,5]. However, 
in more comminuted and displaced fractures with potential 
disruption of blood flow, urgent reduction and surgical intervention 
are required to minimize the risk of complications [8]. Fixation 
is most commonly performed either through open reduction and 
internal fixation using plate and/or screws, or percutaneously with 
Kirschner wires or external fixation, depending on the age, trauma 
and fracture type [1,4,8].

The most commonly reported complications following talar neck 
fractures in adults are AVN, non- or mal-union and osteoarthritis 
which generally correlate with the severity of the injury [5,7,8]. The 
existing literature now suggests that these possible complications 
may also occur in children, particularly in cases involving severe 
injuries [3,4,6]. Complications have primarily been studied in 
children over the age of 12, hence the complication rate for 
younger children remains unclear.

Case Presentation
A four-year-old boy with no previous injury to his feet or ankles 
was referred to the emergency department due to pain in his right 
foot and knee after a fall from approximately two meters. He had 
no other complaints. He was unable to bear weight on his foot. 
The patient suffered from traumatic brain oedema at birth with 
subsequent hearing loss but was otherwise healthy.

Clinically, there was no swelling or discoloration of the extremity. 
On palpation, there was soreness on the plantar aspect of the 
midfoot. No pain was noted dorsally or at the lateral or medial 
malleolus. There was no indirect pain in the first or second toes 
or metatarsals. The patient had fairly good range of motion in the 
ankle and normal function of the toes. The neurovascular status 
was intact.

Radiographs of the foot (Figure 1 & 2), reviewed by an orthopaedic 
surgeon and a radiologist, were described as normal, with no 
suspicion of fractures. Due to severe pain and lack of weightbearing 
the patient was treated with a walking boot.

Figure 1: Initial (A) Mortise and (B) anterior-posterior radiographs 
of the right foot in the emergency department.

Figure 2: Initial lateral radiograph of the right foot in the 
emergency department demonstrating a cortical disruption in the 
talar neck.

The radiographs were re-evaluated the following day, and a 
non-displaced Hawkin’s type I talar neck fracture was identified 
(Figure 1 & 2). The parents were informed, and the patient was 
advised to avoid weight bearing until radiological follow-up 10 
days post injury. At the 10-day follow-up, the patient reported no 
significant pain, and radiographs (Figure 3 & 4) demonstrated no 
displacement of the fracture. He was permitted to bear weight on 
the foot up to the pain threshold.
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Figure 3: (A) Mortise and (B) anterior-posterior radiographs of 
the right foot at 10 days follow-up.

Figure 4: Lateral radiographs of the right foot at 10 days follow-
up.

At the final follow-up four weeks later, there was no swelling. 
As expected, reduced motion of the ankle was noted due to 
immobilization. Radiographs (Figure 5 & 6) showed signs of 
healing and the walking boot was removed. He was now able to 
walk without any discomfort. There have been no new contacts to 
the hospital six months after the trauma. Further follow-up is not 
planned.

Figure 5: (A) Mortise and (B) anterior-posterior radiographs of 
the right foot at four weeks follow-up.

Figure 6: Lateral radiograph of the right foot at four weeks follow-
up.

Discussion
Talus fractures are rare but can lead to potentially critical outcomes 
if not recognized due to its crucial role in foot mobility and its 
central involvement in the three major joints of the hindfoot [4]. 
We present a rare case report of a four-year old boy with a non-
displaced talar neck fracture following minimal trauma, treated 
non-operatively without complications at the four-week follow-up.

While complications such as AVN, posttraumatic osteoarthritis 
and persistent pain have been extensively documented in adults, 
the outcomes of talus fractures in children are less understood 
[7]. However, similar complications have also been reported in 
paediatric cases [4,5].
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A more recent review from 2022 by Waseem et al. [6] included 31 
studies and a total of 73 paediatric talar neck fractures. 23 fractures 
were described as Hawkin’s type I fractures, similar to the one in 
our case. Only one patient underwent surgery, while the remaining 
cases were treated with immobilization in a cast for an average of 
six weeks. There was a 100% union rate, but two cases of AVN 
(5.7%) in a five- and six-year-old boy, a similar age to our case. 
However, the diagnosis of AVN was confirmed two years after 
the trauma due to persistent pain. Three cases of osteoarthritis 
were reported, and one patient underwent arthrodesis of the ankle 
joints following external fixation after an open fracture, indicating 
a higher degree of severity. This could suggest the need for a 
longer follow-up in cases of even minimally displaced fractures or 
increased attention to these patients if they present new symptoms 
in the foot, as there is a risk of late complications. The overall 
rate of AVN in talar neck fractures was found to be 15.4% with 
the majority (53.5%) diagnosed following Hawkin’s type III talar 
neck fracture. Whether a higher grade of AVN occurs in children is 
difficult to determine due to the limited number of cases. Jordan et 
al. [7] investigated talar fractures in adults and found similar rates 
of AVN in Hawkin’s type I and II fractures, but a lower incidence 
of AVN in type III fractures (38.9%). Although they studied a 
noteworthy larger population of adults compared to the paediatric 
cohort in Waseem et al. [6], it is discussed whether the immature 
talus is less resistant to trauma and disruption of blood flow. 
Furthermore, this highlights the increased risk of AVN in more 
severe talar neck fractures in children.

Waseem et al. [6] reported the highest incidence of AVN after 
talar neck fracture in the age group 6–10-year-olds. In contrast, 
Kruppa et al. [4] and Eberl et al. [5] reported the highest incidence 
of AVN in adolescents rather than in children younger than 12 
years (16–18-year-olds and over 12 years of age, respectively). 
This is discussed to be due to a link between high-energy trauma 
and severity of fractures in older age groups. In contrast, 75% of 
fractures in children under 12 years of age were caused by low-
energy trauma, also noted by Eberl et al. [5].

Waseem et al. [6] found no significant age difference between 
Hawkin’s type I and II–IV fractures, highlighting conflicting 
evidence regarding trauma severity and age.

Another case report by Byrne et al. [9] described a seven-year-
old girl with a non-displaced comminuted talar neck fracture 
following a fall from a height similar to that in our case, with 
approximately the same treatment and outcome. This further 
supports the evidence, that non-displaced talar neck fractures can 
occur after low-energy trauma in children.

With the literature suggesting potentially critical outcomes for 
children with talar neck fractures, it is important to look into the 
initial assessment of the paediatric foot trauma cases. In adult 

talus fractures a CT scan is indicated to detect and characterize the 
fracture. It is also useful to detect other potential damages in the 
foot, since talus fractures often are accompanied by concomitant 
injuries, but the scan is also useful for pre-operative assessment 
[4,8].

In children under 12 years of age, the ossification of the talus has 
not yet fully occurred, making the diagnostics more challenging as 
seen in our case, where the initial diagnosis was overlooked [6]. 
Therefore, it could be suggested to use CT scans more routinely 
in younger children if the trauma and clinical presentation suggest 
talus fractures with potentially critical complications later in life. 
However, the use of excess radiation always has to be considered.

Conclusion
This case illustrates a rare occurrence of a paediatric talar neck 
fracture. Although talar neck fractures are uncommon in children, 
existing literature indicates that complications may arise even 
in non-displaced fractures. Even though study populations are 
limited, early recognition of these fractures is essential to prevent 
both early and late complications.
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