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Water slide recreational injuries have been scarcely investigated in the 
literature. In 1983, Leonard et al. [9] described a cluster of injuries from 
waterslides with ten orthopedic injuries of which the vast majority were 
spinal column fractures. Malpass et al. [10] described a wide array of 

water slide injuries of which 7% were fractures. In 2016, a report from a 
water park in Jamaica described three open-book pelvic fractures in 
adults, all contributed to high velocity sliding with hyper-abduction of 
the legs [11].

Case Report

Both patients described how they reluctantly went down the waterslide 
with their fathers behind them at the back. Both girls apparently were 
trying to slow themselves down with their legs upfront. The two girls 
were unable to bear weight after sliding.

Introduction
Fractures of the femoral neck in children and adolescents are relatively 
rare and are responsible for only a small fraction of the overall 
percentage of pediatric fractures [1]. Nonetheless, these fractures, 
regardless of the treatment method, may have high rate of 
complications, with avascular necrosis (AVN) of the femoral head 
being the direst one [2, 3]. The Delbet classification [4], which was 
crafted by the French surgeon Pierre Delbet in the beginning of the 20th 
century and later developed by Colonna [5], addresses the anatomic 
location of the fracture line from the femoral head distally and may 
predict the possible risk for future AVN. As opposed to osteoporotic hip 
fractures in the elderly, pediatric femoral neck fractures in healthy 
individuals are considered a relatively high energy injury [6, 7, 8].

In the present study, we present independent cases that, to the best of 
our knowledge, have yet to be described of two girls who suffered 
femoral neck fractures while sliding reluctantly on a water slide.

Two female patients, aged 10 and 12 years, were admitted to the 
Emergency Department of our institution after they had recreated in 
water amusement parks abroad and apparently suffered from an 
indirect hip trauma while sliding on a waterslide.
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Conclusion: Children with pain and an inability to bear weight after water sliding together with an adult companion at their backs should raise 
suspicion among medical staff of a femoral neck fracture. Prompt pediatric orthopedic consultation and treatment are needed in case of fracture 
diagnosis to reduce the risk of complications.

Introduction: In contrast to adults, fractures of the neck of femur in children are relatively rare. The commonly described mechanism of injury is 
high energy trauma. Treatment options are almost always surgical. Prognosis, which entails relatively high rates of complications, varies with 
specific anatomic location, time to surgery, and reduction quality.
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Case Report: We describe two cases of 10- and 12-year-old girls who suffered a fracture of the neck of the femur, Delbet Type II and Type III, 
respectively, due to a suspected hyper-abduction injury while sliding on a water slide. Both patients were treated surgically, with the younger one 
developing signs of femoral head avascular necrosis a year postoperatively.

Abstract

Learning Point of the Article:
Children with pain and an inability to bear weight after water sliding together with an adult companion at their backs should raise suspicion 
among medical staff of a femoral neck fracture.

Pediatric Femoral Neck Fractures after Sliding in a Water Slide: 
A Case Report of Two Patients

Case Report Journal of Orthopaedic Case Reports 2021 May: 11(5):Page 68-71

Access this article online

www.jocr.co.in
Website:

10.13107/jocr.2021.v11.i05.2210
DOI: 2Faculty of Medicine, Technion, Haifa, Israel.

Department of Orthopaedic, Emek Medical Center, Afula, Israel. 
Dr. Guy Rubin, 

1Department of Orthopaedic, Emek Medical Center, Afula, Israel, 

E-mail: guytalr@bezeqint.net

Address of Correspondence: 

Author’s Photo Gallery

Dr. Noam Bor Prof. Nimrod Rozen Dr. Guy RubinDr. Barak Rinat Dr. Eytan Dujovny



www.jocr.co.in

In these two cases, we described an unusual injury mechanism of a 
water slide accident which resulted in fractures of the neck of the femur 
in two healthy girls. To the best of our knowledge, this specific type of 
injury fracture of the neck of the femur in children probably due to 
hyper-abduction of the legs in a water slide has not been described 
before in the literature. As a whole, water slide injuries have been 
described only scarcely. Yet, in the few studies that described 
orthopedic injuries, some, such as adult pelvic fractures, have been 
attributed to a hyper-abduction mechanism, with inter-person 
collision being described as a possible catalyst, as might have occurred 
in our cases [9, 10, 11, 12, 13, 14].

On physical evaluation, both refused to bear weight on their left legs, 
and leg rolling tests was positive. Both had no other complaints. After 
physical clearance, the girls were X-rayed and diagnosed with hip 
fractures. The 10-year-old suffered a Delbet Type II fracture (Fig. 1a, 
b) while the 12-year-old had a Delbet Type III fracture (Fig. 2a, b). 
Both were admitted to the Pediatric Orthopedic Unit in our 
institution and were surgically treated, approximately 4 days after their 
initial injury, with closed reduction and internal fixation. The 10-year-
old patient with the Delbet Type II fracture was fixated using NAa 
LCP Pediatric Hip Plate 5.0 (DePuy Synthes, Raynham, MA, USA) 
(Fig. 1c, d), as recommended by Beaty et al. [1]. The 12 years old 
patient, who suffered from the Delbet Type III fracture, was 
overweight for her age at roughly 65 kg. The surgeon’s intra-operative 
decision was to fixate her with more robust hardware, using an adult 
Compression Hip Screw (Smith and Nephew Richards, Memphis, 
TN, USA) augmented with a 7.5 mm cannulated screw to prevent 
rotation (Fig. 2c , d).
Both girls remained in hospital 4–5 days post-surgery for medical 
follow-up and intensive physiotherapy with non-weight bearing 
protocol. After discharge, both continued non-weights bearing 
physiotherapy for improving range of motion and muscle strength and 
were followed routinely in our Outpatient Pediatric Orthopedic 
Clinic. After a year of follow-up, the younger girl has had difficulty in 
weight-bearing on the injured limb with an apparent Trendelenburg 
gait. Leg lengths were equal. Hip range of motion was reduced by 
10–15° in abduction, internal and external rotation compared with the 

contralateral side. On X-ray, despite proper fracture alignment and 
union, we noted signs of AVN of the femoral head with sclerosis of the 
epiphysis and meta-epiphysial cyst (Fig. 3). She is still in an on-going 
follow-up with continuation of the conservative treatment considered 
versus a more radical surgical one. The older girl had a full physical 
recovery after 2 year, free of pain and without any limp or reduction of 
hip range of motion. X-rays have shown full union without signs of 
AVN (Fig. 4a , b).

Discussion

As for the mechanism of injury, fractures of the femoral neck in the 
pediatric population have been “classically” attributed to high energy 
trauma, such as a fall from a height or traffic accident, with up to 30% of 
major non-orthopedic concomitant injuries [6, 7, 8], while the hyper-
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Figure 1: (a, b, c, d) Pre and post-operative X-rays of the 10 years old patient.

Figure 2: (a, b, c, d) Pre- and post-operative X-rays of the 12 years old patient.



In our view, the two cases of the injured girls described in this work 
should emphasize the general risk of water-sliding but, more 
importantly, show that even a non “classical” case of high energy 
trauma but rather an injury caused by hyper-abduction of the hips 
during water-sliding can result in a pediatric neck of femur fracture. We 
believe that medical staff should be aware that, when a child is unable 
to bear weight after such an activity, femoral neck fracture should be 
taken into account with proper medical examination and treatment to 
reduce the risk of consequent complications.

abduction mechanism, to the best of our knowledge, has not been 
described in the pediatric trauma literature and only scarcely as a cause 
of anterior hip dislocation in adults [15].
These relatively rare fractures, as emphasized by the case of the 10-
year-old girl, may have serious consequences even with proper 
treatment, with AVN of the femoral head considered to be the worst 
[16, 17, 18]. Predictors of outcome have been attributed to anatomic 
location, described by the Delbet classification, time to surgery, 
anatomic reduction, type of fixation, and more [17]. When analyzing 
retrospectively the apparently different outcomes between the two 
girls, we can compare the predictors of bad outcome. With regard to 
time to surgery – both our patients suffered from an injury while 
travelling abroad and were only diagnosed on arrival at our hospital, up 
to 4 days later. The anatomic location of both fractures was slightly 
different with the younger one, with a Delbet Type II fracture, having 
almost one-and-a-half times the risk of AVN as compared to the older 
girl with a Delbet Type III [17, 18]. As for the surgical technique, both 
fractures were fixated internally using closed reduction as proper 
alignment was achieved to the satisfaction of the surgeon. Closed 
reduction is always recommended at first, but transformation to an 
open technique is mandatory when anatomic reduction cannot be 
achieved after only a few gentle manipulations, since it has been shown 
both with meta-analysis and retrospective works that open reduction 
is superior to a closed technique in reduction of the risk for AVN [19, 
20].
With regard to our cases, a possible suboptimal reduction of the 
Delbet Type II fracture of the younger girl might have played a role in 
the development of the AVN. A third notable difference between the 
two cases is the choice of fixation hardware, which is directly related to 
the difference in the anatomic location of the fractures and physical 
characteristics of the patients. The younger and lighter of the two 
weighed approximately 35 kg and were fixated with a designated 
pediatric proximal femur plate, while the older girl was fixated rather 
like an adult type base of neck femoral fracture using a sliding hip plate. 

The exact type of internal fixation in the surgeon’s armamentarium for 
such fractures varies between cannulated screws, locked proximal 
femur implants, sliding hip screw or Kirschner wire fixation with or 
without spica-cast supplementation [1, 21], but surgeon’s preference 
plays the decisive role as no actual guidelines exit in the literature [21, 
22]. It may be assumed that three of the described factors played a 
negative role in the younger patient’s outcome – long time to surgery, 
Delbet Type II fracture, and possibly a suboptimal reduction.

Conclusion
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Figure 3: One year follow-up X-rays of the 10 years old patient. Figure 4: (a, b) Two years follow-up X-rays of the 12 years old patient.

Children with pain and an inability to bear weight after water 
sliding together with an adult companion at their backs should 
raise suspicion among medical staff of a femoral neck fracture. 
Prompt pediatric orthopedic consultation and treatment are 
needed in case of fracture diagnosis to reduce the risk of 
complications.

Clinical Message
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