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Case: We present a case of acute unstable valgus slipped capital femoral epiphysis (SCFE) in an 8-year-old female who presented
after a trip and fall. The patient was managed with emergent closed reduction and percutaneous screw fixation and prophylactic
fixation of contralateral side after 6 weeks. At 18-month follow-up, the patient was symptom free with a good range of movement and
no evidence of slip progression, chondrolysis or avascular necrosis of the femoral head.

Conclusion: We demonstrate that, in this case, closed reduction and percutaneous fixation provided satisfactory outcome at 18-month
follow-up. This case highlights the need for both anteroposterior and lateral radiographs.
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Introduction

Slipped capital femoral epiphysis (SCFE) is a relatively common paediatric hip condition, whereby metaphysis slips relative
to epiphysis. Presentation is typically with hip and/or knee pain. Valgus SCFE are uncommon and characterised by posterior
displacement of the epiphysis in relation to metaphysis, but lateral displacement may be absent.'** The prevalence of valgus
slips has been reported to be between 1.9% and 4.7% of all SCFEs,>* with only 96 known cases in literature."

There are two commonly utilised classification systems for SCFE: Loder’s classification and temporal classification.’
Loder et al classified SCFE into stable and unstable slips, depending on the child’s ability to bear weight.® The temporal
classification is based on the duration of symptoms, where the duration of symptoms in acute slips is fewer than 3 weeks
and chronic slips is greater than 3 weeks. A review of literature revealed three reported cases of acute valgus slips’ ° and
one case of acute, of which none were unstable. These studies are displayed in Table 1.

Management of acute unstable slips remains controversial.'>!" Although in-situ fixation remains the accepted gold

standard,'? some authors have advocated for emergent closed reduction and percutaneous pinning,'>*'*

or open reduction
using the modified Dunn’s procedure'” to mitigate the risk of developing impingement and early arthritis. We present
a rare case of acute unstable valgus SCFE. The patient and her carers provided consent for the case to be published.
Institutional approval was not required for publication of this case report. The report that follows has been written in

accordance with the Case Report (CARE) guidelines.'®

Case Report
An 8-year-old female presented with an acute onset of left hip pain after tripping over her dog at home. She had a history
of hypermobility syndrome (hyperextended knee, pes planus and broad-based gait), foetal alcohol spectrum disorder and
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Table | Acute Valgus Slip in Literature
No. Author (Year) Classification | Age | Gender Ethnicity BMI | Other Conditions Treatment Notes
| Amirian (2017) Acute Stable 9 Female African American NS Nil Cannulated Screws — in-situ | Contralateral pre-slip seen on MRI | [7]
2 Garcia-Mata (2010) Acute Stable 13 Female NS NS Hypothyroidism Cannulated Screws — in-situ [8]
3 Segal (1996) Acute Stable 9 Female Hispanic 17.4 Nil Cannulated Screws — in-situ [9]
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attention deficit hyperactivity disorder. The patient was of Australian Aboriginal descent without a known history of
endocrine disorders. Her body mass index (BMI) was 18.6 kg/m2 (height of 135 cm and weight of 33.9 kg).

She was unable to bear weight on presentation. Her roentgenograms, shown in Figure 1, demonstrated bilateral coxa
valga with an intact Klein’s line and slight effacement of the left femoral epiphysis. The femoral head appeared to be
more spherical compared to the contralateral side. Lateral radiographs revealed posterior displacement of the epiphysis in
relation to the metaphysis. The posterior slip angle was measured to be 45 degrees.

The decision was made to proceed emergently for closed reduction and percutaneous fixation. With the patient
positioned supine in a traction table, closed reduction was performed by providing longitudinal traction and internal
rotation. Under fluoroscopic guidance, entry point was confirmed utilising two 1.8 mm K-wires placed perpendicular to
each other on the skin. The entry point was challenging as it was far more medial and anterior than for a varus-type SCFE
placing the neurovascular bundle at risk. The line of the guidewire was felt to be most appropriate anteromedially to
allow for maximum capture of the femoral head. Preoperative sonography was utilised to mark the position and note the
depth of the femoral vessels. Cephazolin prophylaxis was given, and standard skin preparation and draping was
performed. The skin and facia were incised, and a careful subfascial dissection was performed to gain access to the
anterior femur. A cannulated guide wire was inserted, and position confirmed by fluoroscopy. The guide wire was placed
in the centre of the head and measured, and a 7.3 mm partially threaded screw (Synthes, USA) was inserted. Approach
withdrawal technique was utilised to confirm that the screw had not penetrated the epiphyses. A second screw was
inserted just superior and parallel to the first to achieve greater biomechanical stability. Aspiration of the hip joint was not
performed.

Postoperatively, the patient was instructed to non-weight bear for 6 weeks, followed by partial weight-bearing for
further 6 weeks. Low dose computed tomography (CT) scan was performed to confirm screw position. Screening for
endocrine disorders (thyroid and parathyroid dysfunction, growth hormone disorders and renal osteodystrophy) revealed
Vitamin D deficiency (39 nmol/L). Replacement therapy was commenced at 1000 IU/day for 3 months. Postoperative
radiographs taken at 6 weeks following fixation are shown in Figure 2, showing sustained improvement in the posterior
slope angle. Contralateral prophylactic fixation with 7.3 mm cannulated shaft screw (Synthes, USA) was performed 6
weeks following her initial operation. This was in line with institutional-based practice.

We followed-up with this patient at 3 weeks, 6 weeks, 6 months, 12 months, and 18 months postoperatively. The
range of movement in each of her follow-up appointments is detailed in Table 2. At her recent 18-month follow-up, the
patient had equal range of movement with her contralateral side. There was no evidence of slip progression, avascular
necrosis, or chondrolysis. Vitamin D levels following treatment were 65 nmol/L. Epiphyseal escape of the prophylacti-
cally pinned side was noted at her one-year follow-up, which was revised. Her one-year roentgenograms are shown in
Figure 3.

Figure | Preoperative roentgenograms. Anteroposterior (AP) radiograph demonstrating an intact Klein’s line (Red). There is subtle efficement of the physis compared to
the contralateral side resulting in a more spherical appearance of the femoral head (Yellow). Lateral radiographs confirm posterior displacement of the epiphysis in relation
to the femoral neck. The posterior slip angle was measured to be 43.
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Figure 2 Six-weeks postoperative roentgenograms. Radiographs demonstrating fixation in the left Hip with two partially threaded cancellous screws (Synthes, USA). The
anteroposterior (AP) radiograph shows reversal of physeal effacement, and the lateral radiographs confirms improvement of the posterior displacement of the epiphysis. The
posterior slip angle was measured to be 18.

Discussion

Although SCFE is one of the most common disorders affecting adolescent hips, valgus-type slips are uncommon. Some
authors doubt its existence but rather believe it is an illusion and simply represents differences in rotation position of the
proximal femur.® Multiple general risk factors for SCFE have been described. This includes patients who have Vitamin
D deficiency and are of Aboriginal Australian descent.'”'® Additionally, Shank et al have shown that coxa valga is a risk
factor for valgus slips.* When they do occur, it is more common on the left hip.'> A previous biomechanical study by
Yngve et al showed that certain anatomical factors resulted in an increased physeal shear force in the posterolateral
direction, predisposing to valgus SCFE. Our patient had very similar values to their published results.”’ These are
displayed in Table 3.

Our literature review did not identify any case reports or studies describing the presentation and management of
acute, unstable valgus SCFE. We only identified three cases of acute stable valgus SCFE”® and one case report of acute-
on-chronic unstable valgus SCFE.>' The three cases with stable valgus SCFE were managed with in-situ fixation,
whereas the latter was managed with a modified Dunn’s procedure. All these studies have demonstrated positive
outcomes following their chosen method of treatment. However, they were limited by a relatively short follow-up
period. Radiologically, anteroposterior roentgenograms for valgus slip SCFEs always show an intact Klein’s line. We
observe that there is a subtle effacement of the physis and a more circular appearance of the femoral head than the
contralateral, of which the latter has yet to be described in literature.

In line with Loder’s classification of physeal stability, as our patient was unable to bear weight, it was deemed that the
patient likely had unstable physes.* In our case, following a discussion of the potential risks and expected benefits of
surgery, a shared decision was made with the patient and her family for emergent stabilisation. In grossly unstable SCFE,

Table 2 Postoperative Range of Movement

3 Weeks | 6 Weeks | 6 Months | 12 Months | 18 Months
Flexion 10 70 150 150 130
Abduction 10 20 60 60 60
Adduction 10 20 45 45 45
External Rotation NT NT 30 30 40
Internal Rotation NT NT 45 45 45
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Figure 3 One-year postoperative roentgenograms. Radiographs demonstrating fixation in the left Hip with two partially threaded cancellous screws (Synthes, USA) and
prophylactic pinning of the right Hip with cannulated shaft screw (Synthes, USA). The radiographs demonstrate no evidence of slip progression, avascular necrosis or
chondrolysis of the left femoral head. On the right side, there was evidence of epiphyseal escape from the prophylactic fixation.

there is a significant increase in the risk of avascular necrosis of the femoral head.*> Given the significant posterior slip
angle, we performed a closed reduction. Two screws were utilised to provide additional mechanical stability.** Although
a previous series have shown favourable results following capital realignment surgery in the context of valgus SCFE,*
other authors have cautioned against performing such a procedure in low-volume centres.*®

The main concern for the passage of cannulated screws in valgus SCFE is the proximity of the femoral vessels to the
medial entry point for percutaneous pinning. We took care to protect the neurovascular bundle by identifying the position
and depth of the bundle under sonographic guidance preoperatively and ensuring that our entry point remained lateral to
this. Once the skin incision was made, we used a nick and spread technique. A drill sleeve was also used to prevent
inadvertent damage to the bundle. Finally, the vascularity was assessed by palpation of distal pulses, at the end of the
procedure. Unfortunately, despite aiming the guidewire at the centre of the femoral head, it was apparent from
postoperative radiographs that the screw was lateral to its ideal position. This highlights the technical challenge in
performing lateral percutaneous pinning in patients with valgus slips. We utilised the approach withdraw technique, as
well as postoperative low-dose CT to mitigate the risk of screw penetration, which can cause chondrolysis.*”-**

Prophylactic pinning was performed for this patient as she had a few identified risk factors for contralateral slip,
specifically coxa valga and posterior slope angle of greater than 13 degrees.'”’ Additionally, this patient resided in
a remote community, where timely access to medical services is a known barrier.®° Although there is a risk of
chondrolysis and fracture, guidance from the American Orthopaedic Association is in favour of prophylactic pinning
in patients with risk factors.>' In our patient, this was unfortunately complicated by epiphyseal escape, necessitating
revision after a year of follow-up.

In conclusion, we present a rare case of acute unstable valgus slip that was managed with closed reduction and
percutaneous pinning. This case highlights the need for both anteroposterior and lateral radiographs, as well as the
technical challenges in managing this presentation. At 18 month follow-up, the patient was doing well with no slip
progression.

Table 3 Radiographical Measurements

Yngve (2005) | Preoperative | Postoperative 6 Weeks | Postoperative | Year
Neck-Shaft Angle 155° 165° 150° 150°
Physis-Shaft Angle 30° 93° 92° 89°
Physeal Tilt 11° lateral 9° lateral 8° lateral 6° lateral
Posterior Slip Angle 34° 43° 18° 19°
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