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Abstract
Delayed diagnosis and treatment is a universally reported problem that impairs the prognosis of slipped
capital femoral epiphysis (SCFE). Quite frequently, a delayed diagnosis of SCFE is observed in spite of serial
admissions and examinations of the limping adolescent. Why do health professionals globally fail to make a
definitive diagnosis of SCFE during the first examination of the patient? A retrospective study of 36
adolescents treated for stable SCFE and two adolescents treated for unstable SCFE has been performed. In
more than half of the delayed diagnosed stable slips (13/25, 52%), the diagnosis was set after serial
examinations of the patient. Health professionals commonly order only the anteroposterior (AP) X-ray view
of the pelvis when examining a non-traumatic limping adolescent. The frog lateral (FL) projection is usually
spared in an attempt to limit the radiation exposure of the patient, especially in ambulating adolescents
with mild symptoms. It is proposed that in the non-traumatic limping adolescent, the FL projection instead
of the AP pelvis view should be requested by the health professional in order to timely diagnose a surgical
emergency of the adolescent hip such as SCFE.

Categories: Orthopedics
Keywords: slipped, capital, femoral, epiphysis, delayed, diagnosis, missed, iatrogenic, frog, lateral

Introduction
Slipped capital femoral epiphysis (SCFE) is the most frequent non-traumatic cause of painful limping of
adolescents, with a reported prevalence of one to 10 per 100,000 [1-2]. On microscopy, SCFE is a Salter-
Harris type physeal fracture through the hypertrophic cell zone, which is the most vulnerable area (locus
minoris resistentiae) of the physis [3-4]. Hormonal factors, mainly hypothyroidism (up to 40%), render the
physis susceptible to shear stresses, especially in cases of concomitant obesity [1,5]. The result is abnormal
movement (varus and external rotation) of the femoral neck metaphysis relative to the femoral head
epiphysis [1]. In most cases, the slippage is gradual. The ambulating child complains of relatively mild
symptoms such as pain and/or limp. If the duration of this first incidence of pain and limp is less than three
weeks, the slip is considered an acute stable slip. After this period, new bone deposition at the
posteroinferior femoral neck-head junction is evident, in an attempt of the neck periosteum to bridge the
gap between the femoral head and neck, and remodeling of the anterosuperior neck initiates (chronic stable
slip) [6]. Symptoms may resolve spontaneously and recur several times until diagnosis and surgical
treatment are provided (acute-on-chronic stable slip). Rarely (5% of cases), an acute separation of the physis
results in a dramatic clinical presentation, with extreme pain at the hip and absolute inability of the patient
to walk (unstable slip) [1]. Stable slips are classified into three stages of severity, according to the Southwick
- Boyer classification (slip-angle on the frog-lateral pelvis projection) [7]. Mild stable slips (slip-angle <30⁰),
moderate (slip-angle 30⁰-50⁰), and severe slips (slip-angle >50⁰) [1,8].

In-situ stabilization is the widely adopted treatment for SCFE [9]. Mild SCFEs have an excellent prognosis.
However, moderate and severe slips are prone to develop femoroacetabular impingement (FAI) [10-11].
Residual growth and remodeling may only partially restore the post-slip femoral neck deformity and thus
may not protect from FAI. [5]. Early hip degeneration and total hip replacement, occurring 10 years earlier
than expected for the general population, is the fate of the affected hip [12]. In order to deal with post-slip
FAI, especially in moderate and severe slips, additional surgery, such as arthroscopic femoral neck
osteochondroplasty and proximal femoral osteotomies may be necessary, either simultaneously with in situ
pinning or later [10-11,13-15].

Long-term outcomes of SCFE worsen with higher slip severity [16]. On the other hand, slip severity
correlates strongly with slip chronicity [16-17]. Early diagnosis and treatment is the only effective way to
prevent further slippage of the capital femoral epiphysis and to obtain satisfactory long-term results with
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in-situ stabilization of the slipped physis [2-3,5,7-8,16-20].

The rarity of SCFE, combined with a usually mild and misleading clinical presentation, results in delayed
diagnosis and treatment. When the diagnosis is finally set, the slip has usually progressed to a grade of
higher severity, implying an increased risk of FAI and less favorable outcomes [5]. Delayed diagnosis of SCFE
is universally reported, irrelevant of time and place [2-3,5,7-8,12,16-20]. Almost a century ago, Key reported
a mean delay of 14.6 months to diagnose SCFE [3]. No real progress has been made since then towards a
timely diagnosis and treatment of SCFE [2-3,5,7-8,12,16-20].

The aim of this study is to assess the impact of delayed diagnosis of SCFE on slip severity and subsequent
FAI and to calculate the sensitivity of the available diagnostic signs of SCFE on the anteroposterior (AP) and
frog lateral (FL) pelvis X-ray.

Materials And Methods
A retrospective study of 38 adolescents treated for unilateral SCFE from 1998 to 2011 in the Children’s
General Hospital of Athens "Panagiotis & Aglaia Kyriakou" has been performed. Nineteen children were
obese (mean body weight 61.2 kg), 10 had a history of endocrine disorder. Twenty-one patients were
diagnosed with an acute-on-chronic stable slip, 11 patients had an acute stable slip (within three weeks of
symptom onset), and four patients presented with a chronic stable slip. Two patients had unstable slips. All
slips were stabilized in situ by means of Steinman pins (21 patients) or cannulated screws (15 patients). The
two unstable slips were stabilized after incidental reduction using cannulated screws.

Diagnostic signs of SCFE were investigated on the AP and the FL pelvis projection, which were taken at the
final diagnosis of the 36 stable slips. Radiographs from the two unstable slips were not used for
measurements because extreme pain of the patients made it impossible to obtain standard projections. The
Trethowan sign, that is, the absence of the transection of the capital femoral epiphysis by a line, that is the
continuation of the upper or anterior femoral neck margin on the AP or FL pelvis view, respectively, (Klein
line) was used as the standard diagnostic sign of SCFE [18,21]. Additional diagnostic signs of SCFE were
investigated on the AP pelvis projection: an irregularly widened and blurred growth plate, the "decreased
epiphyseal height sign" of the slipped epiphysis compared to the healthy contralateral hip, the Capener sign
(less overlap between the posterior wall of the acetabulum and the femoral neck metaphysis) and the
metaphyseal blanch sign (Steel sign: double density at the neck metaphysis due to overlapping between the
posteriorly tilted capital epiphysis and the anteriorly rotated femoral neck metaphysis) [22-23] (Figure 1).

FIGURE 1: Diagnostic signs of SCFE shown on the AP (A) and FL (B)
pelvis view of an 11-year-old boy with SCFE of the L hip
1. The Trethowan sign: the Klein line (red line) does not transect the capital femoral epiphysis (white arrow) of
the L (SCFE) hip, as compared with the healthy R hip; 2. wide, irregular physis of the L hip; 3. decreased
height of the capital epiphysis of the L hip compared to the healthy R hip; 4. the Capener sign: less overlap
between the neck metaphysis and the posterior acetabular wall of the SCFE hip compared to the R healthy
hip; 5. double density (multiple white arrows) of the neck metaphysis of the SCFE hip due to the overlap
between the retroverted capital epiphysis and the anteverted femoral neck

SCFE: slipped capital femoral epiphysis; R: right; L: left; AP: anteroposterior; FL: frog lateral

Duration of symptoms more than three weeks was used as a cut-off point between timely and delayed
diagnosis and treatment. Cases that were diagnosed after serial examinations were recorded.

In five patients, subsequent contralateral SCFE developed weeks or months after the primary hip disease. In
these patients, only the data of the primary slip were used since it is expected that the experience of the first
hip will urge the patient to seek medical help immediately after the contralateral hip is symptomatic.
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Results
For the whole sample (n=38), the mean duration from slip onset to diagnosis was 9.6 weeks (1-32 weeks). All
patients with an acute stable slip (n=11) were deemed timely diagnosed. The remaining 25 stable slips (acute
on chronic, chronic) were classified as the delayed diagnosis group.

The 36 patients with a stable slip were allocated according to slip severity for timely (≤3 weeks) or delayed
(>3 weeks) treatment (Table 1).

Duration of symptoms from onset to diagnosis of SCFE
Slip severity (slip angle)

n mild <30º moderate 30-50º severe >50º

≤ 3 weeks (timely diagnosis)
11 7 4 0

% 63.6 36.4 0.0

>3 weeks (delayed diagnosis)
25 13 9 3

% 52.0 36.0 12.0

Total
36 20 13 3

% 54.5 36.4 9.1

TABLE 1: Slip severity for timely (≤ 3 weeks) and delayed (>3 weeks ) diagnosis of SCFE
SCFE: slipped capital femoral epiphysis

Signs of FAI (subchondral sclerosis, intraarticular space narrowing and bone spurs) were assessed on
radiographs obtained at physis fusion and implant removal (seven to 37 months after index surgery, mean:
14.3 months) (Table 2).

Duration of symptoms from onset to diagnosis of SCFE Number of hips FAI signs at implant removal

 
36 21

% 58.3

≤ 3 weeks (timely diagnosis)
11 6

% 54.5

> 3 weeks (delayed diagnosis)
25 15

% 71.4

TABLE 2: Frequency of FAI-related signs at implant removal for timely (≤ 3 weeks) and delayed
(>3 weeks ) diagnosis of SCFE
SCFE: slipped capital femoral epiphysis, FAI: femoroacetabular impingement

All patients had, by definition, a positive Trethowan sign on FL pelvis view (100%). The AP view was less
efficient to present all diagnostic signs of SCFE: 28 patients (77.8%) had a widened growth plate, only 18
patients (50%) presented a positive Trethowan sign, a diminished height of the capital epiphysis and the
Capener sign were positive in 17 (47.2%) patients, and only five patients (13.9%) had a pathologic
metaphyseal blanch sign (Table 3).
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n 36 28 18 17 17 5

% 100 77.,8 50.0 47.2 47.2 13.9

TABLE 3: Frequency of the radiologic signs of SCFE on the AP and FL pelvis view
SCFE: slipped capital femoral epiphysis; AP: anteroposterior; FL: frog lateral

Thirteen patients (52%, 13/25) of the delayed diagnosis group and the two unstable slips had at least one
medical examination (primary care provider, orthopedic surgeon, resident, radiologist) before the diagnosis
was set. In most cases, the patients were examined by a non-orthopedic. On the first admission, four patients
did not have any radiologic examination, one patient had an X-ray of the lumbar spine and one had an X-ray
of the ipsilateral knee. Another patient had an X-ray of the ipsilateral femur and was treated with a long
limb cast for two weeks. Three patients underwent a radiologic examination of the pelvis (pelvis AP and FL
projection) on the first medical examination, but both projections were deemed negative for a fracture. The
symptoms were attributed to sports or were thought to be pain due to growth and the patients were advised
to rest. In total, only six patients (6/15, 40%) had an FL pelvis view on the first examination but, still, no
diagnosis was set. Rest was recommended in one of the two unstable slips two weeks prior to the slip. For
the other patient with an unstable slip, the physician suspected a pre-slip SCFE after inspection of the AP
pelvis view but ordered an MRI of the hip, which was never performed because the patient had an acute
unstable epiphysiolysis the next day. Collectively, the mean delay until diagnosis in these patients was 9.21
weeks (one to 32 weeks), which is similar to the mean delay of the whole group of patients.

Discussion
Studies report a mean delay in the diagnosis of SCFE of about five to 10 months but extremes of up to three
years from onset to diagnosis have also been reported [2-3,16-20]. A greater delay results in a slip of higher
severity and worse long-term outcomes after treatment [2-3,7-8,12,14,16-20,24-25]. Kocher found a
significant relationship between a delay in diagnosis and slip severity (<30⁰: 10 weeks, 30⁰-50⁰: 14.4 weeks,
>50⁰: 20.6 weeks) [17]. Slip severity increases approximately by one level for each month of delay [2,17].

The etiology of delayed diagnosis of SCFE is multifactorial. A delayed diagnosis of SCFE may be patient-
related (late admission) or physician-related. The former encompasses all causes (the patient’s personal
perception of pain and limp, financial-, social-, geographical-, family-related issues, availability and
accessibility of health services, insurance status of the patient) that may hinder timely medical examination,
and, hence, early diagnosis and treatment of the limping child. The latter includes delayed diagnosis after
examination of the patient by a health professional.

The hip disease may not be suspected. In only half of the cases, the patients locate the pain at the hip
joint [16]. Pain may reflect on the ipsilateral thigh and knee, or the patient may just complain of a painless
limp [16,24-26]. Radiographs may not be requested, or only the AP pelvis projection will be ordered, in an
attempt to spare unnecessary radiation exposure of the child. On the other hand, a negative initial
examination does not always result in a delay of diagnosis or treatment, if the patient seeks a repeat medical
examination soon after the first. Five out of the 13 stable slips that were not diagnosed on the first
examination were timely diagnosed within the first three weeks from the onset because the patients were
reexamined within a few days.

The AP pelvis projection may not be diagnostic of SCFE. Klein described the FL pelvis projection in 1952
[18]. The importance of this projection was further evaluated by several authors, all of whom stated that the
AP pelvis view has low sensitivity to detect minor slips. Cowell found that the sensitivity of the AP pelvis
view drops from 86% in unilateral slips to 64% in bilateral cases while the FL view gives a positive diagnosis
in 100% of cases [16]. Green et al. quantified the extent of transection of the capital femoral epiphysis by the
Klein line, aiming to increase the sensitivity of the AP pelvis view to diagnose a slip. Thus, a greater than 2
mm side-to-side difference of the transection of the capital epiphysis by the Klein line increases the
sensitivity of the AP pelvis view to detect an SCFE to 79% [27]. Song et al. showed that the sensitivity of the
AP pelvis view to diagnose a slip increases to 76% if the acetabulotrochanteric distance is greater than 2mm
[19]. Bloomberg et al. found that a wide, irregular physis is the most reliable sign of an early slip on the AP
pelvis projection. The AP pelvis view was ineffective to provide a diagnosis in 11% of cases and the authors
recommend a routine lateral radiograph when SCFE is suspected. Our study is consistent with this finding
since we found a 77.8% sensitivity of the wide-irregular-physis sign to detect SCFE on the AP pelvis view
[23]. Bomer et al., on the other hand, showed that a solitary FL pelvis view is equally efficient to the
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combination of AP and FL to diagnose painful hip pathology of the child, such as SCFE and Legg-Calve-
Perthes disease as well, and recommend that only the FL should be requested in such cases [28].

Non-orthopedics are more prone not to diagnose a slip during the first examination of the patient [29].
Physicians must be aware of the rare conditions of the hip that may cause a limp. The absence of trauma in
addition to the patient's age should alert the physician not to rely only on history and clinical
examination but also to proceed to appropriate radiologic control of the pelvis, including the FL pelvis view
[30].

The present study agrees with published knowledge: The mean delay until the diagnosis of SCFE was 9.6
weeks for the whole SCFE sample. It is also confirmed that a longer delay of SCFE diagnosis is associated
with slips of higher severity and hence of a higher risk for FAI. Thus, severe slips (three patients) were
diagnosed only in the delayed diagnosis group but only one of the three had more than one medical
examination until the diagnosis of SCFE. The radiologic signs of FAI were more frequently manifested in the
delayed diagnosis group (15/25 patients of the delayed diagnosis group compared to 6/11 patients in the
early diagnosis group). This difference was not significant (chi-square, p>.05), probably, because of the small
sample size or because mild slips are not spared from FAI as well (Table 2) [11]. Furthermore, this study
confirms that solely the FL pelvis view - and not the AP view - is safe to diagnose SCFE (Table 3). Therefore,
the FL view should be ordered first, prior to the AP view, when examining a limping adolescent.

This study has certain limitations. As any retrospective case series, it has a selection bias, because it
includes patients who were referred to the hospital by other physicians and patients who were first-
time admissions. Patients with incomplete records were excluded from the study. Thus, the ratio
between the various clinical presentations of SCFE according to slip chronicity (acute, acute on
chronic, chronic) or severity (mild, moderate, severe) that was calculated in this study might not
represent the general population.

Conclusions
SCFE should be a key component of the differential diagnosis of every non-traumatic limp of the adolescent.
The prompt diagnosis is the only controllable factor in order to improve long-term outcomes with in situ slip
stabilization and avoid additional surgery such as hip arthroscopy or proximal femoral osteotomy. The frog
lateral projection sets the diagnosis of SCFE in 100% of cases, irrelevant of slip severity, and should be
always requested by the health professional, in order to diagnose the non-traumatic pathology of the
limping adolescent early.

Additional Information
Disclosures
Human subjects: Consent was obtained by all participants in this study. Animal subjects: All authors have
confirmed that this study did not involve animal subjects or tissue. Conflicts of interest: In compliance
with the ICMJE uniform disclosure form, all authors declare the following: Payment/services info: All
authors have declared that no financial support was received from any organization for the submitted work.
Financial relationships: All authors have declared that they have no financial relationships at present or
within the previous three years with any organizations that might have an interest in the submitted work.
Other relationships: All authors have declared that there are no other relationships or activities that could
appear to have influenced the submitted work.

References
1. Loder RT, Aronsson DD, Weinstein SL, Breur GJ, Ganz R, Leunig M: Slipped capital femoral epiphysis . Instr

Course Lect. 2008, 57:473-498.
2. Wensaas A, Svenningsen S, Terjesen T: Long-term outcome of slipped capital femoral epiphysis: a 38-year

follow-up of 66 patients. J Child Orthop. 2011, 2:75-82. 10.1007/s11832-010-0308-0
3. Key JA: Epiphyseal coxa vara or displacement of the capital epiphysis of the femur in adolescence. 1926 .

Clin Orthop Relat Res. 2013, 471:2087-2117. 10.1007/s11999-013-2913-y
4. Tresoldi I, Modesti A, Dragoni M, Potenza V, Ippolito E: Histological, histochemical and ultrastructural

study of slipped capital femoral epiphysis. J Child Orthop. 2017, 11:87-92. 10.1302/1863-2548-11-170023
5. Samelis PV, Papagrigorakis E, Konstantinou AL, Lalos H, Koulouvaris P: Factors affecting outcomes of

slipped capital femoral epiphysis. Cureus. 2020, 5:e6883. 10.7759/cureus.6883
6. Kallio PE, Paterson DC, Foster BK, Lequesne GW: Classification in slipped capital femoral epiphysis.

Sonographic assessment of stability and remodeling. Clin Orthop Relat Res. 1993, 294:196-203.
10.1097/00003086-199309000-00027

7. Boyer DW, Mickelson MR, Ponseti IV: Slipped capital femoral epiphysis. Long-term follow-up study of one
hundred and twenty-one patients. J Bone Jt Surg. 1981, 63:85-95. 10.2106/00004623-198163010-00011

8. Lehmann TG, Engesæter I, Laborie LB, Rosendahl K, Stein Atle Lie, Engesæter LB: In situ fixation of slipped
capital femoral epiphysis with Steinmann pins. 67 patients followed for 2-16 years. Acta Orthopaedica.
2011, 82:333-338. 10.3109/17453674.2011.579520

9. Abdelazeem AH, Beder FK, Abdel Karim MM, Abdelazeem H, Abdel-Ghani H: The anatomical reduction of a
moderate or severe stable slipped capital femoral epiphysis by modified Dunn subcapital osteotomy using

2020 Samelis et al. Cureus 12(4): e7718. DOI 10.7759/cureus.7718 5 of 6

https://www.ncbi.nlm.nih.gov/pubmed/18399603
https://dx.doi.org/10.1007/s11832-010-0308-0
https://dx.doi.org/10.1007/s11832-010-0308-0
https://dx.doi.org/10.1007/s11999-013-2913-y
https://dx.doi.org/10.1007/s11999-013-2913-y
https://dx.doi.org/10.1302/1863-2548-11-170023
https://dx.doi.org/10.1302/1863-2548-11-170023
https://dx.doi.org/10.7759/cureus.6883
https://dx.doi.org/10.7759/cureus.6883
https://dx.doi.org/10.1097/00003086-199309000-00027
https://dx.doi.org/10.1097/00003086-199309000-00027
https://dx.doi.org/10.2106/00004623-198163010-00011
https://dx.doi.org/10.2106/00004623-198163010-00011
https://dx.doi.org/10.3109/17453674.2011.579520
https://dx.doi.org/10.3109/17453674.2011.579520
https://dx.doi.org/10.1302/0301-620X.98B9.37071


the Ganz approach: functional and radiological outcomes. Bone Joint J. 2016, 98:1283-1288. 10.1302/0301-
620X.98B9.37071

10. Novais EN, Hill MK, Carry PM, Heare TC, Sink EL: Modified Dunn procedure is superior to in situ pinning for
short-term clinical and radiographic improvement in severe stable SCFE. Clin Orthop Relat Res. 2015,
473:2108-2117. 10.1007/s11999-014-4100-1

11. Leunig M, Manner HM, Turchetto L, Ganz R: Femoral and acetabular re-alignment in slipped capital femoral
epiphysis. J Child Orthop. 2017, 11:131-137. 10.1302/1863-2548-11-170020

12. Larson AN, Sierra RJ, Yu EM, Trousdale RT, Stans AA: Outcomes of slipped capital femoral epiphysis treated
with in situ pinning. J Pediatr Orthop. 2012, 32:125-130. 10.1097/BPO.0b013e318246efcb

13. Basheer SZ, Cooper AP, Maheshwari R, Balakumar B, Madan S: Arthroscopic treatment of femoroacetabular
impingement following slipped capital femoral epiphysis. Bone Joint J. 2016, 98:21-27. 10.1302/0301-
620X.98B1.35831

14. Dunn DM: The treatment of adolescent slipping of the upper femoral epiphysis . J Bone Joint Surg Br. 1964,
46:621-629. 10.1302/0301-620X.46B4.621

15. Loder RT: What is the cause of avascular necrosis in unstable slipped capital femoral epiphysis and what
can be done to lower the rate?. J Pediatr Orthop. 2013, 33:88-91. 10.1097/BPO.0b013e318277172e

16. Cowell HR: The significance of early diagnosis and treatment of slipping of the capital femoral epiphysis .
Clin Orthop. 1966, 48:89-94. 10.1097/00003086-196609000-00014

17. Kocher MS, Bishop JA, Weed B, Hresko MT, Millis MB, Kim YJ, Kasser JR: Delay in diagnosis of slipped
capital femoral epiphysis. Pediatrics. 2004, 113:322-325. 10.1542/peds.113.4.e322

18. Klein A, Joplin RJ, Reidy JA, Hanelin J: Slipped capital femoral epiphysis: early diagnosis and treatment
facilitated by “normal” roentgenograms. J Bone Joint Surg Am. 1952, 34:233-239. 10.2106/00004623-
195234010-00033

19. Song KS, Ramnani K, Min BW, Bae KC, Cho CH, Lee KJ: Acetabulotrochanteric distance in slipped capital
femoral epiphysis. J Pediatr Orthop. 2011, 31:644-647. 10.1097/BPO.0b013e3182288ae3

20. Schur MD, Andras LM, Broom AM, et al.: Continuing delay in the diagnosis of slipped capital femoral
epiphysis. J Pediatr. 2016, 177:250-254. 10.1016/j.jpeds.2016.06.029

21. Otani T, Kawaguchi Y, Marumo K: Diagnosis and treatment of slipped capital femoral epiphysis: recent
trends to note. J Orthop Sci. 2018, 23:220-228. 10.1016/j.jos.2017.12.009

22. Scham SM: The triangular sign in the early diagnosis of slipped capital femoral epiphysis . Clin Orthop Relat
Res. 1974, 103:16-7. 10.1097/00003086-197409000-00005

23. Bloomberg TJ, Nuttall J, Stoker DJ: Radiology in early slipped femoral capital epiphysis . Clin Radiol. 1978,
29:657-667. 10.1016/s0009-9260(78)80194-9

24. Wilson PD, Jacobs B, Schechter L: Slipped capital femoral epiphysis. An end-result study . J Bone Joint Surg
Am. 1965, 47:1128-1245. 10.2106/00004623-196547060-00002

25. Rahme D, Comley A, Foster B, Cundy P: Consequences of diagnostic delays in slipped capital femoral
epiphysis. J Pediatr Orthop B. 2006, 15:93-97. 10.1097/01.bpb.0000188251.24771.c9

26. Uvodich M, Schwend R, Stevanovic O, Wurster W, Leamon J, Hermanson A: Patterns of pain in adolescents
with slipped capital femoral epiphysis. J Pediatr. 2019, 206:184-189. 10.1016/j.jpeds.2018.10.050

27. Green DW, Mogekwu N, Scher DM, Handler S, Chalmers P, Widmann RF: A modification of Klein's line to
improve sensitivity of the anterior-posterior radiograph in slipped capital femoral epiphysis. J Pediatr
Orthop. 2009, 29:449-453. 10.1097/BPO.0b013e3181aa20cd

28. Bomer J, Klerx-Melis F, Holscher HC: Painful paediatric hip: frog-leg lateral view only! . Eur Radiol. 2014,
24:703-708. 10.1007/s00330-013-3038-0

29. Hosseinzadeh P, Iwinski HJ, Salava J, Oeffinger D: Delay in the diagnosis of stable slipped capital femoral
epiphysis. J Pediatr Orthop. 2017, 31:19-22. 10.1097/BPO.0000000000000665

30. Causey AL, Smith ER, Donaldson JJ, Kendig RJ, Fisher LC III: Missed slipped capital femoral epiphysis:
illustrative cases and a review. J Emerg Med. 1995, 13:175-189. 10.1016/0736-4679(94)00139-1

2020 Samelis et al. Cureus 12(4): e7718. DOI 10.7759/cureus.7718 6 of 6

https://dx.doi.org/10.1302/0301-620X.98B9.37071
https://dx.doi.org/10.1007/s11999-014-4100-1
https://dx.doi.org/10.1007/s11999-014-4100-1
https://dx.doi.org/10.1302/1863-2548-11-170020
https://dx.doi.org/10.1302/1863-2548-11-170020
https://dx.doi.org/10.1097/BPO.0b013e318246efcb
https://dx.doi.org/10.1097/BPO.0b013e318246efcb
https://dx.doi.org/10.1302/0301-620X.98B1.35831
https://dx.doi.org/10.1302/0301-620X.98B1.35831
https://dx.doi.org/10.1302/0301-620X.46B4.621
https://dx.doi.org/10.1302/0301-620X.46B4.621
https://dx.doi.org/10.1097/BPO.0b013e318277172e
https://dx.doi.org/10.1097/BPO.0b013e318277172e
https://dx.doi.org/10.1097/00003086-196609000-00014
https://dx.doi.org/10.1097/00003086-196609000-00014
https://dx.doi.org/10.1542/peds.113.4.e322
https://dx.doi.org/10.1542/peds.113.4.e322
https://dx.doi.org/10.2106/00004623-195234010-00033
https://dx.doi.org/10.2106/00004623-195234010-00033
https://dx.doi.org/10.1097/BPO.0b013e3182288ae3
https://dx.doi.org/10.1097/BPO.0b013e3182288ae3
https://dx.doi.org/10.1016/j.jpeds.2016.06.029
https://dx.doi.org/10.1016/j.jpeds.2016.06.029
https://dx.doi.org/10.1016/j.jos.2017.12.009
https://dx.doi.org/10.1016/j.jos.2017.12.009
https://dx.doi.org/10.1097/00003086-197409000-00005
https://dx.doi.org/10.1097/00003086-197409000-00005
https://dx.doi.org/10.1016/s0009-9260(78)80194-9
https://dx.doi.org/10.1016/s0009-9260(78)80194-9
https://dx.doi.org/10.2106/00004623-196547060-00002
https://dx.doi.org/10.2106/00004623-196547060-00002
https://dx.doi.org/10.1097/01.bpb.0000188251.24771.c9
https://dx.doi.org/10.1097/01.bpb.0000188251.24771.c9
https://dx.doi.org/10.1016/j.jpeds.2018.10.050
https://dx.doi.org/10.1016/j.jpeds.2018.10.050
https://dx.doi.org/10.1097/BPO.0b013e3181aa20cd
https://dx.doi.org/10.1097/BPO.0b013e3181aa20cd
https://dx.doi.org/10.1007/s00330-013-3038-0
https://dx.doi.org/10.1007/s00330-013-3038-0
https://dx.doi.org/10.1097/BPO.0000000000000665
https://dx.doi.org/10.1097/BPO.0000000000000665
https://dx.doi.org/10.1016/0736-4679(94)00139-1
https://dx.doi.org/10.1016/0736-4679(94)00139-1

	Causes of Delayed Diagnosis of Slipped Capital Femoral Epiphysis: The Importance of the Frog Lateral Pelvis Projection
	Abstract
	Introduction
	Materials And Methods
	FIGURE 1: Diagnostic signs of SCFE shown on the AP (A) and FL (B) pelvis view of an 11-year-old boy with SCFE of the L hip

	Results
	TABLE 1: Slip severity for timely (≤ 3 weeks) and delayed (>3 weeks ) diagnosis of SCFE
	TABLE 2: Frequency of FAI-related signs at implant removal for timely (≤ 3 weeks) and delayed (>3 weeks ) diagnosis of SCFE
	TABLE 3: Frequency of the radiologic signs of SCFE on the AP and FL pelvis view

	Discussion
	Conclusions
	Additional Information
	Disclosures

	References


