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Abstract  

One of the most prevalent hip pathologies that develops dur-

ing adolescence is Slipped Capital Femoral Epiphysis (SCFE), 

and over the past few decades, its incidence has been rising. To 

ensure an early diagnosis and prompt intervention, orthopedic sur-

geons should be aware of this entity. Review of recent develop-

ments in clinical examination and imaging diagnostic procedures. 

The presentation includes commonly used imaging methods, slip-

page measurement techniques, and classification schemes that are 

pertinent to treatment. An overview of SCFE surgery based on 

pertinent study findings and knowledge gained from ongoing clin-

ical practice. The gold standard treatment for stable SCFE cases—

those in which the continuity of the metaphysis and epiphysis is 

preserved—is pinning in situ using a single cannulated screw 

without reduction. However, there are disagreements over the best 

course of action for stable moderate/severe SCFE. On the best sur-

gical strategy for unstable epiphysiolysis, no universal agreement 

has been reached. Finding the surgical procedure that will improve 

the long-term outcomes of a slipped capital femoral epiphysis is 

the question at hand. 

Introduction 

Slipped Capital Femoral Epiphysis (SCFE) is a fracture 

through the femoral growth plate resulting in slippage of the over-

lying metaphysis. Behind this phenomenon occurring in teens and 

early teens are increased forces applied across the epiphysis and a 

decreased resistance within the physis, owing to an inherent 

“weakness” of the cartilaginous growth plate.  

Several classifications have been devised to stage this patholo-

gy: surgery-wise, the most prominently used are Southwick slip 

angle classification, which distinguishes mild, moderate, and severe 

cases based on the femoral epiphyseal-diaphyseal angle difference 

(respectively, <30°, between 30°-50°, or >50°), and Loder classifi-

cation, which distinguishes stable and unstable cases based on the 

patient’s ability to bear weight on the affected lower limb.  

For stable mild SCFE, pinning in situ is the globally preferred 

treatment.1 However, pinning in situ is not equally efficient in 

treating unstable SCFE, or moderate/severe cases.2  

Materials and Methods 

This study aims to identify the most appropriate treatment 

for SCFE.  

Discussion 

Stable SCFE cases, where the metaphysis-epiphysis continu-

ity is preserved, pinning in situ by means of a single cannulated 

screw without reduction is the gold standard treatment.2 However, 

controversies arise in deciding treatment for stable 

moderate/severe SCFE. Initially, surgery used to consist in pin-
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ning in situ, followed by a second reconstructive surgery to correct 

the outcomes if necessary: long-term follow-up revealed a sensibly 

increased risk of coxarthrosis following this kind of approach.3 

Consequently, the preferred surgical approach for stable moder-

ate/severe SCFE cases consists in performing two pinning in situ 

for deformity reduction with or without intertrochanteric osteoto-

my and open reduction via a modified Dunn procedure.1,2 

As unstable cases are the least frequent, few comparisons are 

available in the literature among the possible surgical strategies, 

with limited, inhomogeneous patient samples. Intentional closed 

reduction is usually contraindicated for unstable moderate/severe 

SCFE cases, as the risk of femoral head necrosis soars to 20-50%.1 

The preferred alternative approaches are: i) Pinning in situ 

with or without intertrochanteric osteotomy; ii) Open reduction via 

modified Dunn procedure; iii) Observing whether reduction spon-

taneously occurs following supine placement on the operating 

table: if it does, pinning in situ is preferred, otherwise open reduc-

tion is chosen. 

A 2018 multicenter American study found that 35% of ortho-

pedic surgeons directly proceeds with pinning in situ with articular 

decompression, 35% prefers open reduction via modified Dunn 

procedure, while the remaining 30% bases their choice on the 

eventual occurrence of spontaneous reduction.1 

An additional maneuver that may be performed and for which 

consensus is rapidly growing is performing capsulotomy before 

pinning in situ and reduction for unstable SCFE that require reduc-

tion, so as to allow hematoma evacuation. Indeed, epiphyseal slip-

page, might favor hematoma formation, with intra-articular and 

epiphyseal pressure exponentially growing: this is especially true 

for unstable cases, whose intra-articular baseline pressure is twice 

the normal value. The exact timing of pressure increment in rela-

tion to the onset of symptoms is yet to be identified, which might 

provide a possible explanation for the variable osteonecrosis rate 

even after decompression. Although a statistical correlation 

between capsulotomy and reduced osteonecrosis rate is yet to be 

solidly proven, satisfactory results and a low osteonecrosis rate 

have been described in SCFE cases treated with urgent capsuloto-

my and reduction.4 Recent advances in the intraoperative evalua-

tion of physeal vascularization suggest the utility of dedicated 

intraoperative maneuvers to assess a regular blood flow return and 

reduce the risk of osteonecrosis.2  
A debate that has been recently sparked in the current literature 

is whether reduction is required before fixation in moderate or 

severe epiphysiolysis. Indeed, the greater the severity of epiphysi-

olysis, the higher the risk of progression towards femuro-acetabu-

lar conflict and coxarthrosis, caused by a deformity within the 

physo-epiphyseal transition zone. Pinning in situ without reduction 

is the fastest technique that allows the lowest short-term complica-

tion rate, with acceptable short-term results; however, as the defor-

mity is not addressed with this approach, the chances of a negative 

long-term evolution are more tangible, as demonstrated by recent 

studies with high rates of femuro-acetabolar impingement and 

osteoarthrosis, especially in severe cases.3 

On the other hand, open reduction via modified Dunn proce-

dure aims to correct deformity and instability: by restoring the 

anatomy, functional results are satisfactory and prevention of long-

term coxarthrosis development is achieved, although the technical 

complexity of the approach and the potentially severe risks make 

it less palatable to surgeons. For instance, the historical risk of 

avascular osteonecrosis has been defined as 50%, though the 

development of newer surgical technique has lowered it to 5-25% 

in several series.5 Other disadvantages of the procedure include 

longer operating time, a slower learning curve and a wider and 

more demolitive cutaneous approach.   

Closed reduction before fixation used to play a marginal role 

because of the historically attributed high risk of osteonecrosis: 

recent experiences have recently reconsidered its execution if per-

formed gently and coupled with capsular decompression, as closed 

reduction reduces slippage severity and facilitates screw place-

ment.6 Consequently, the risk of osteonecrosis following reduction 

must be carefully gauged against the risk of coxarthrosis if defor-

mity is not reduced.7 Hence, a great variability has been observed 

among orthopedic surgeons in performing deformity reduction. 

The incidence of osteonecrosis following closed reduction in 

unstable SCFE is 5-50%, which is comparable to the 16-29% inci-

dence following modified Dunn procedure observed in the most 

recent studies. 

As far as inter- or subtrochanteric osteotomies are concerned, 

osteonecrosis rate are reportedly lower, though several authors 

underline that these procedures only produce a compensatory cor-

rection without achieving anatomic correction; additionally, the 

usage of fixation devices is associated with other risks.7 Comparing 

the most recent data in the literature, a growing consensus towards 

open reduction via modified Dunn procedure for severe cases of 

slippage is. Indeed, modified Dunn procedure entails a similar risk 

of osteonecrosis and surgical revisions in comparison to closed 

reduction and percutaneous fixation, with more satisfactory clinical 

and radiographic results: these promising results however must be 

confirmed by further large-population studies comparing different 

surgical approaches for moderate and severe cases of SCFE.5 It 

can’t be ignored that the risk of osteonecrosis associated with each 

technique depends on the underlying steep learning curve, as lesser 

experienced surgeons may be prone to errors that facilitate the 

occurrence of osteonecrosis. Within the last few years, modified 

Dunn procedure has been revised to minimize the risk of vascular 

insult, with the key tenets being: retinacular blood vessels should be 

isolated and preserved; monitoring epiphyseal perfusion; evacuat-

ing eventual hematomas; shortening the femoral neck to reduce the 

underlying physeal pressure; using two screws or Kirschner wires 

during the fixation; prioritizing lower limb unloading in the post-

operative period.5 As previously mentioned, because of the recently 

highlighted role of intracapsular pressure in favouring osteonecro-

sis, several authors recommed pre-fixation capsulotomy, especially 

in unstable SCFE cases.8 

 

 

Conclusions 

 

In conclusion, a universal consensus has not been reached on 

the most appropriate surgical approach for unstable epiphysiolysis, 

as the outcome depends on a multitude of factors, several of which 

yet unknown. While it’s worth mentioning that modified Dunn 

procedure and capsulotomy are becoming growingly popular, mul-

ticentric studies are ultimately needed to identify the causes of 

post-operative osteonecrosis and to define the success rates of each 

surgical technique. 
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