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Abstract

Traumatic hip dislocations in children are uncommon, yet constitute an 
orthopaedic emergency. Furthermore, the insignificant mechanism of injury 
oftentimes leads to a potential miss or delay in diagnosis. The nature of the 
injury may seem minor so as to not pursue further workup. For this reason it 
is imperative to have a high index of suspicion, as clinical assessment and 
judicious imaging are key to obtaining the patient’s correct diagnosis. Although 
there are various complications that may result from such an injury, the most 
commonly encountered and most catastrophic is Avascular Necrosis (AVN), of 
the femoral head; early concentric reduction is crucial in minimizing this risk and 
optimizing patient outcomes. 

Case Report
This is a case of a 5-year-old, Caucasian male with no significant 

medical history, who presented with severe left hip pain as well as 
a deformed left lower extremity. His parents reported that he was 
playing with his cousin when he suddenly fell and was no longer to 
able to bear weight on his left leg. The injury occurred roughly thirty-
five minutes prior to arrival at the emergency department. 

Upon physical examination his left lower extremity was flexed at 
the hip, internally rotated and slightly adducted. He had no sensory 
or motor deficits and his pulses were palpable at the dorsalis pedis 
and posterior tibial arteries. His foot was warm and well-perfused. 
Radiographic evaluation of the pelvis and hip demonstrated a 
posterior native hip dislocation without any obvious fractures (Figure 
1,2). 

He was taken to the operating room emergently, approximately 
two hours after initial presentation and 2.5 hours post-injury, 
where general anesthesia was initiated. Using fluoroscopy the left 
hip was closed reduced using gentle manipulation. Post-procedural 
radiographs confirmed the reduction and demonstrated a concentric 
left hip joint (Figure 3). A well-padded one-and-a-half leg hip spica 
was applied for additional stability.

He was discharged home on post-procedural day two after 
appropriate arrangements for home care and home schooling were 
coordinated. He remained in the spica cast for a total of four weeks. 
Upon his six-week follow-up, his hip was found to have maintained 
a concentric reduction. Clinically he was ambulating with a slight 
limp but had no ill effects from the injury. His most recent follow-up 
at three months post-injury, the patient is ambulating without any 
limp and has no pain from his native left hip dislocation. His parents 
were alerted of the high risk of avascular necrosis associated with 
this injury and were instructed to return to the clinic should his pain 
return. He was released to full activity without any restrictions.
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Discussion
The disabling effects of a dislocated hip in children were clearly 

described by Hippocrates circa 400 BC, but its etiology was poorly 
understood [1]. The rare nature of this injury was subsequently 
documented in 1922, when a review of all hip dislocations treated at 
the Rizzoli Orthopedic Institute revealed only 3 pediatric cases out of 
a total 1,842 [2]. As in adults, traumatic hip dislocations in children 
are most often posterior in nature, with a clear predominance of 
male individuals [3,4]. Many of these patients present with the classic 
clinical picture of a shortened limb with the hip flexed, adducted, 
and internally rotated. It is important to note that the patient may 
present exclusively with referred knee pain, demonstrating a need 
for suspicion of underlying hip pathology [5,6]. With regards to 
radiographic evaluation, anteroposterior (AP), and cross-table lateral 
radiographs can detect the majority of cases. Additionally, these 
images are well-tolerated, readily available, and show the relevant 
osseous anatomy [5,7].

Figure 1: AP radiograph of the left hip demonstrating gross dislocation.
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Of the potential complications, the most commonly encountered 
and also the most catastrophic is avascular necrosis of the femoral 
head. Although necrotic bone was described as far back as 400 
B.C., early medical literature only recognized it in the setting of 
osteomyelitis. The first case report of AVN, attributed particularly 
to disruption of blood flow, was subsequently documented in 1870 
by Francis Paget [8]. The basis of the repair of such osteonecrotic 
bone came to light several decades later in 1930, where Phemister 
et al. concluded that the contact of necrotic bone with living bone 
stimulates an ingrowth of vessels and osteogenic tissue into the dead 
tissue [9]. 

AVN is defined by the death of bone tissue due to a lack of blood 
supply. In the case of hip dislocations, the medial and lateral femoral 
circumflex arteries are susceptible to such disruption. Radiographs 
may not show evidence of necrosis for several weeks; however, MRI 
and bone scan can be used for earlier detection. Interestingly, a review 
of several cases show that the changes noted on radiographs are 
strikingly similar to those of Legg-Calve-Perthes disease; this refers 
to the sclerosis, initial flattening of the epiphysis, along with early 
fragmentation [5,3,6,10]. 

The significance of early reduction is stressed by studies that 
showed the incidence of AVN rises to over 65%, from the average 
8-10%, if reduction is delayed 24 hours after dislocation [6,11]. The 
classic report by Mehlman et al. concluded that patients whose hips 
were reduced more than 6 hours after injury had a 20-fold increase in 
the risk of developing avascular necrosis [12]. Moreover, AVN may 
develop up to 3 years after the inciting injury [5]. Delays in diagnosis 
are commonly encountered not only due to the rarity and minimal 
amount of trauma that may be involved, but also to the presence of 
other injuries that may divert attention from the hip injury [4,10].

Several reports confirm that there is a direct correlation between 
AVN and time to reduction rather than with time to weight bearing. 
It is important to note that a reduction in less than 6 hours does 
not preclude the risk of avascular necrosis [5]. This is supported 
by Chung’s study on normal hips depicting that 23% of autopsied 
children had incomplete anastomotic networks and only 1.3% had 
transepiphyseal vessels [13]. Other complications that are not as 
commonly encountered but important to keep in mind include 

myositis ossificans, post-traumatic osteoarthritis, premature physeal 
fusion, and sciatic nerve injury [14].

Incidences and outcomes
The relatively rare nature of pediatric hip dislocations is depicted 

by the fact that they consist of less than 5% of all traumatic hip 
dislocations, including those in adults [5,14]. The immature skeleton 
of a child predisposes itself to such injuries from both clear and 
seemingly unremarkable mechanisms. The provoking event may 
range from simple playground activities, to competitive sports. 
Several studies stratified the patient populations into two groups, 
younger and older, with the magnitude of force producing the injury 
shown to increase with age. The younger group, ranging from 2 to 8 
years of age, yielded dislocations from lower energy trauma compared 
to those in the older group, which was defined as older than 10 years 
of age [14-16]. This difference was attributed to the greater degree 
of ligamentous laxity in younger children. With increasing age, 
joint laxity decreases, and growth cartilage calcifies resulting in a 
diminished cartilage to bone ratio [3,4,10,11,17]. For this reason, 
children also have fewer associated injuries compared to adults, 
who commonly present with concomitant acetabular fractures. This 
provides us with reasoning that older children may sustain associated 
fractures compared to the younger pediatric population with greater 
bone plasticity. Considering this population’s exquisite remodeling 
potential, if managed in a timely manner, the outcomes are markedly 
favorable and many patients may continue to participate in high 
intensity activities.

Treatment
Prompt closed reduction under general anesthesia is key to the 

patient’s long-term prognosis, ideally within 6 hours of the inciting 
injury. The significance of a concentric reduction is based on the 
concept that proper anatomic placement serves as a stimulus for 
growth of the pelvis and the femur. This prevents deformity and 
maintains proper limb length [11]. Muscular relaxation may also be 
crucial, as older children are at risk for fracturing their physis with 
such reduction maneuvers [3]. Additionally, pain management is 
essential, and a quick and effective method reported for use in the 
emergency department is intranasal fentanyl administration [5]. 

The maneuvers used for closed reduction in adult dislocations 

Figure 2: Clinical picture of the child’s left leg position while in bed in the ED.

Figure 3: Fluoroscopic image of the left hip demonstrating a concentric 
reduction of the hip joint after a closed reduction was performed under 
general anesthesia.
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can be utilized for pediatric patients as well, including the Allis, 
Bigelow, and Stimson maneuvers [5,17]. It has also been suggested 
that aspiration of the joint after closed reduction should be done to 
drain the hemarthrosis in an attempt to improve the vascular supply 
and decrease capsular distention [15]. If closed reduction cannot be 
achieved after one or two attempts, then open reduction should be 
performed [5,11]. Furthermore, interposition of particular structures 
such as labrum, capsule, or osteochondral fragments may limit a 
complete reduction. This would manifest as articular widening and 
incongruency on post-reduction radiographs, which also requires 
surgical intervention [3,16]. Additional indications for surgical 
exploration and intervention include associated fractures of the 
femoral neck or acetabulum, and those patients that present late. 
As each minute delays a favorable prognosis, many of these patients 
are almost guaranteed to have avascular necrosis. Nonetheless, 
there is still significant functional improvement following operative 
intervention [5,10]. An analysis by Hung suggests that if the patient 
presents over 3 weeks after a dislocation, the surgical intervention 
may include releasing the adductor longus, lengthening the psoas 
tendon, and inserting a Kirschner wire to secure the hip into the 
joint [18]. If both closed and open reductions fail, salvage procedures 
including arthrodesis, osteotomy, and excisional arthroplasty are 
additional options in managing these patients [10,19].

It is important to follow up the hip reduction with quality 
radiographs. Not only does this allow for comparing congruency 
between joint spaces, but also rules out fractures or other conditions 
that may further interfere with the patient’s recovery [4,17]. A post-
reduction joint space asymmetry of 3 mm or greater is an indication for 
a CT scan [5,12]. Although there have been no definitive conclusions, 
several studies have proven that 6 weeks of immobilization in a spica 
cast is sufficient to precede weight bearing of the affected limb [4,17].

Conclusion
Our case presentation emphasizes the importance of maintaining 

a high degree of suspicion when evaluating a child with a potential 
hip injury – especially because traumatic dislocations are 25 times less 
common in children than in adults [10,11]. As children are active by 
nature, their immature skeletons predispose them to this orthopaedic 
emergency [20]. There seems to be a proportional increase in the 
force necessary to cause dislocation with increasing age [3,5,16]. 
Having a familiarity with management is key to improving patient 
prognosis and limiting further morbidity. Timely reduction, ideally 
within 6 hours of the inciting injury, is the standard used to prevent 
the disabling complications, of greatest importance being avascular 
necrosis of the femoral head.
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