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Case report 

Legg–Calvé–Perthes disease following Ender nail fixation of a pediatric 
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A B S T R A C T   

Introduction and importance: Legg–Calvé–Perthes disease (LCPD) sometimes occur in children, however it is 
difficult to diagnose it at the early stage especially in the cases there are no complaints of symptoms. Femoral 
shaft fractures in children cause various complications such as leg-length discrepancy, nonunion and malunion, 
refracture, and osteonecrosis of the femoral head. We presented a rare case in which a pediatric patient 
developed LCPD after femoral shaft fracture. 
Case presentation: A healthy 8-year-old boy sustained a left femoral diaphyseal fracture following a pedestrian car 
accident. Fixation was achieved using retrograde Ender nails; bone union was confirmed at 3 months post-
operatively, and the Ender nails were removed at 8 months postoperatively without any problems. Unfortu-
nately, the morphological change of the ipsilateral femoral head and subtle symptoms were missed until the 
femoral head collapsed. LCPD was successfully treated with intertrochanteric varus osteotomy, which achieved a 
good clinical result. 
Clinical discussion: Although the reason for the ipsilateral LCPD after the femoral shaft fracture is unclear, this 
case highlights the need for close postoperative follow-up of pediatric femoral fractures resulting from high- 
energy trauma to prevent the misdiagnosis of this coincidental complication. 
Conclusion: This case report describes a missed ipsilateral LCPD after a femoral diaphyseal fracture caused by 
high-energy trauma. Close postoperative follow-up with a detailed assessment and vigilant interpretation of 
postoperative radiography is imperative to avoid delayed/missed diagnosis of conditions for which early man-
agement may provide better outcomes.   

1. Introduction 

Femoral shaft fracture is relatively uncommon in children and 
comprises less than 1.6% of all pediatric fractures [1]. Although femoral 
shaft fractures in children tend to unite rapidly and have tremendous 
remodeling potential, various complications such as leg-length 
discrepancy, nonunion and malunion, refracture, and osteonecrosis of 
the femoral head have been reported [2]. 

Legg–Calvé–Perthes disease (LCPD) is the insidious onset of idio-
pathic avascular necrosis of the hip in the pediatric population [3]. The 
cause of ischemia remains unclear. In addition, the reason for LCPD 
usually occurring between 5 and 8 years of age is unclear [4]. A pediatric 
patient with a hip pathology might initially present with only thigh pain 

or gonalgia, thus obligating the physician to maintain awareness about 
the hip during examination. In the current report, we present a case of a 
pediatric patient who developed LCPD after undergoing treatment for 
femoral shaft fracture. 

2. Case report 

A healthy 8-year-old boy sustained a left femoral diaphyseal fracture 
following a pedestrian car accident. He was brought to our university 
hospital by an ambulance. At the emergency room, the patient was fully 
conscious and has normal vital sign. His past medical and family history, 
surgical and social history were unremarkable. He did not take any 
medication. On local limb examination, the left thigh was remarkable 
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swollen, deformed, and the distal neurovascular status was normal. 
Femoral radiography and computed tomography performed in the 
emergency room showed a displaced fracture of the left proximal 
femoral diaphysis and no findings of the left femoral neck fracture 
(Fig. 1A, B). The procedure was performed by a board-certified ortho-
pedic consultant (the author). Emergency closed reduction and internal 
fixation were performed using two 3.5 mm Ender nails as the patient was 
hemodynamically stable (Fig. 2A). Full weight-bearing was tolerated, 
and bone union was achieved 3 months postoperatively without any 
complications. The Ender nails were removed 8 months postoperatively 

(Fig. 2B). He was physically active after removing the nails same as 
preinjury status. 

Ten months after the initial injury, a trainee surgeon under fellow-
ship failed to recognize the flattening of the left femoral head on the 
radiography performed to investigate the cause of the limping observed 
in the patient gait, though he did not report any pain in the left hip 
(Fig. 2C). He also failed to recognize the progression of femoral head 
flattening during a medical examination performed 1 year after the 
initial injury (Fig. 2D). The femoral head collapse was recognized 18 
months after the initial injury; however, the patient still did not 
complain of pain at the hip, despite the limping gait. 

The patient was referred to a pediatric orthopedist in our institution. 
Intertrochanteric varus osteotomy was performed using a pediatric 
locking plate by a pediatric orthopedic consultant to preserve the native 
hip joint. This was followed by a hip spica cast with abduction-external 
rotation for 4 weeks, as acceptable congruity of the femoral head was 
achieved during abduction of the affected hip, although the radiograph 
showed left Herring grade B LCPD (Fig. 3A–D) [5]. The subsequent 
course remained uneventful for 7 years and 6 months after the inter-
trochanteric varus osteotomy, and the final follow-up radiographs 
showed appropriate and satisfactory congruency and containment, 
although the morphology of the proximal femur was deformed (Fig. 4). 
This patient is taking a watch-and-see approach by a pediatric ortho-
pedic consultant. The treatment approach was appreciated by the pa-
tient and his family. Reporting on the clinical parameters of the case 
were done in line with the SCARE 2018 criteria [6]. 

3. Discussion 

Pediatric femoral fractures are treated via various surgical treatment 
methods, such as intramedullary nailing, plating, and external fixation. 
The goal of treatment is to achieve a healed fracture and avoid associ-
ated complications, such as leg-length discrepancy, nonunion, mal-
union, disruption of the growth plate, and osteonecrosis of the femoral 
head. Osteonecrosis is one of the worst complications of femoral frac-
ture, as it causes functional loss and difficult surgical recovery. There-
fore, it is important to avoid inserting nails into the piriformis and 
greater trochanter to ensure that the medial circumflex artery and 
trochanteric physes are not damaged [7]. In the current case, retrograde 
Ender nails were inserted, and a good bone union was achieved without 
any complications. However, the unpredicted complication of LCPD 
occurred within 1 year after the injury. 

Ipsilateral femoral neck fracture may be present in patients with a 
femoral shaft fracture resulting from high-energy trauma. In adults, 
ipsilateral femoral neck and shaft fractures occur in as many as 9% of all 
shaft fractures resulting from high-energy trauma [8]. In contrast, the 
incidence of pediatric ipsilateral femoral neck and shaft fractures is 
reportedly 0.7% (two of 267 cases) of fractures resulting from high- 
energy trauma [9]. In the present case, no ipsilateral femoral neck 
fracture was detected during the observation period. However, although 
the risk of ipsilateral femoral neck with shaft fractures seem to be lower 
in children than in adults, orthopedic surgeons should pay close atten-
tion to changes in the entire femur during follow-up visits after pediatric 
femoral shaft fracture fixation. 

LCPD is an idiopathic condition that leads to variable avascular ne-
crosis of the proximal femoral epiphysis in children [10]. Although the 
etiology, pathogenesis, and pathology of LPCD have not been 
completely elucidated, there are several known risk factors such as 
positive family history, low birth weight, abnormal birth presentation, 
secondary smoke inhalation, and ethnicity. The prevailing view is that 
LCPD is a multifactorial disease caused by a combination of genetic and 
environmental factors [10]. In the current case, there is very little pos-
sibility that the development of LCPD was associated with the ipsilateral 
femoral shaft fracture resulting from high-energy trauma, because there 
were no associated risk factors for LCPD. As far as our recent literature 
searching, currently femoral diaphyseal fracture followed by LCPD has 

[A] 

[B] 

Fig. 1. [A] Anteroposterior (AP) radiograph of the left femoral shaft fracture 
and [B] coronal view of computed tomography imaging. 
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not been reported. The precise etiology underlying this complication 
remains unclear. However, there is a possibility that we may face the 
similar situations. Therefore, in the follow-up of pediatric patients with 
femoral diaphyseal fractures caused by high-energy trauma, orthopedic 
trauma surgeons should carefully observe not only the fracture site but 
also the adjacent joints to avoid overlooking unusual complications that 
might require urgent treatment. 

4. Conclusion 

This case report describes a missed ipsilateral LCPD after a femoral 
diaphyseal fracture caused by high-energy trauma. Close postoperative 
follow-up with a detailed assessment and vigilant interpretation of 
postoperative radiography is imperative to avoid delayed/missed diag-
nosis of conditions for which early management may provide better 
outcomes. 

[A]  [B] 

[C] 

[D] 

Fig. 2. Anteroposterior (AP) and lateral radiographs taken [A] immediately postoperatively, [B] 8 months postoperatively, [C] 10 months postoperatively, and [D] 1 
year postoperatively. 
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Fig. 3. [A] Anteroposterior (AP) and lateral radiographs taken 18 months postoperatively. [B] AP radiograph of the pelvis showing the left-sided Herring grade C 
Legg–Calvé–Perthes disease. [C] AP radiograph of the pelvis showing the abduction of the bilateral hip joints. [D] AP radiograph of the pelvis with the hip spica cast 
after the left intertrochanteric varus osteotomy. 
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