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Slipped capital femoral epiphysis (SCFE) is considered a disease of adolescence where the 
open proximal femoral physis displaces. Factors associated with SCFE include trauma, 
elevated BMI, and certain endocrine disorders such as hypothyroidism, hypopituitarism, 
hyperparathyroidism, and hypogonadism. We are presenting a case of a 31 year old 
Caucasian male with a SCFE. His severe hypothyroidism and resulting hypogonadism 
caused the persistence of an open proximal femoral physis. He was treated with in-situ 
pinning of the symptomatic side as well as prophylactic pinning of the contralateral side 
by an orthopaedic surgeon. His endocrinopathy was identified and treated by an 
endocrinologist. We detail his clinical experience at our institution. SCFE is a common 
condition found in adolescents, but can occur in any patient that has an open physis. If 
an open physis is found in an adult, an endocrine disorder is usually present. 

INTRODUCTION: 

In this article, we present a case study of a 31 year old male 
who developed slipped capital femoral epiphysis, secondary 
to an endocrine disorder. 
Slipped capital femoral epiphysis (SCFE) is the most 

common hip disorder affecting adolescents with an inci
dence of 10.8 per 100,000 children in the US (Lehmann 
et al. 2006). It affects more males than females (64.3% vs 
35.7%; Loder and Skopelja 2011), more Polynesians and 
African Americans than Whites (4.5:1 and 2.2:1 respec
tively; Loder 1996). In unilateral cases, the left hip is af
fected 60% of the time (Loder and Skopelja 2011). Bilateral 
involvement ranges from 37% to 61% (Loder, Aronson, and 
Greenfield 1993; Loder, Wittenberg, and DeSilva 1995). 
Typical presentation of SCFE is limping with gradual 

onset of pain 80-86% of the time and acute or acute on 
chronic pain 14-20% of the time (Matava et al. 1999). Pain 

usually occurs in the groin but presents 15% to 50% of the 
time as distal thigh pain or knee pain (Matava et al. 1999). 
This pain is exacerbated by activity and relieved with rest. 
2/3 of SCFE patients are obese. There is decreased internal 
rotation and abduction of the hip, as well as obligate exter
nal rotation with hip flexion. In unilateral SCFE cases, there 
may be a leg length discrepancy. A lateral X-ray of the hip 
demonstrates an anteriorly subluxed femoral neck relative 
to the femoral head (Gholve, Cameron, and Millis 2009). In 
SCFE, Klein’s line will have little to no intersection with the 
epiphysis (Figure 3). SCFE is classified according to the per
centage of the slip: mild if the displacement is less than 
30% of the width of the femoral neck, moderate if between 
30%-60, and severe if over 60%. The Southwick Angle or 
Head-Shaft Angle also classifies the slip: mild if the angle is 
0-29 degrees, moderate if 30-50 and severe if >50. A tech
netium bone scan may demonstrate increased uptake of the 
femoral physis. The most sensitive test for SCFE is an MRI, 
which can detect physeal abnormalities prior to slippage. 
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Figure 1: AP radiograph demonstrating bilateral open      
proximal femoral physis with evident SCFE on the         
right. Risser stage 1.     

Figures 2 and 3:   AP of the hip (left) demonstrates a        
SCFE with superimposed Klein’s line (right) showing        
the continuation of the superior border of the neck          
being lateral to the femoral epiphysis       

On the STIR sequence marrow edema will be seen within 
the physeal plate. 
SCFE typically occurs in adolescents during their pu

bertal growth spurt, but can present later in life if the 
epiphysis is not closed (Hu et al. 2011; Marquez, Harb, 
and Vilchis 2014; Macía-Villa, Sanchez-Lite, and Medina-
Luezas 2016). During a growth spurt, there is decreased 
physeal strength secondary to increased width of the carti
lage (Speer 1982). SCFE is most commonly associated with 
obesity, but has also been associated with local trauma, dis
orders of calcium (rickets, renal disease, osteodystrophy, 
and vitamin D deficiency), genetic disorders (Marfan’s syn
drome, Downs syndrome), and endocrine disorders (hy
pothyroidism, hypopituitarism, hyperparathyroidism, hy
pogonadism, excess or deficiencies in growth hormone, and 
cranial tumors). Obesity and trauma increase the mechan
ical shear force across the physis, predisposing it to failure 
between the zones of hypertrophy and provisional calcifica

tion (Ogden and Southwick 1977). Disorders affecting cal
cium homeostasis increase bone resorption which depletes 
calcium available for the zone of calcification (Alghamdi, 
Ahmad, and Almalki 2016). If chondrocyte proliferation is 
greater than calcification, the epiphysis widens and weak
ens. Untreated SCFE he can lead to avascular necrosis, cam-
type femoroacetabular impingement, and hip osteoarthritis 
(Zaltz, Baca, and Clohisy 2013; Wensaas et al. 2014). 

STATEMENT OF INFORMED CONSENT: 

We received institutional IRB exemption and have an ap
proval through our board’s Human Subjects Research deter
mination that the project does not meet the definitions of 
human subjects research and may be submitted for publica
tion. 

CASE: 

A 31 year old male reported to our clinic with acutely wors
ening chronic right hip pain with weight bearing, localized 
to the groin. The pain started three years after a car ac
cident. It improved and became tolerable with the use of 
NSAIDS. Two weeks prior to presentation, the pain began 
to escalate without any inciting trauma or event. It pro
gressively worsened with activities and he became unable 
to ambulate. He was antalgic and using crutches. 
His past medical history was positive only for childhood 

chicken pox, however he had not seen a physician since 
adolescence. He and his parents denied any recollection of 
childhood hip or knee pain. He denied smoking and drank 
alcohol socially. On review of systems, he denied any other 
symptoms like excessive thirst, urination, heat/cold intol
erance, weight gain/loss. 
Physical exam revealed a BMI of 38. The right lower ex

tremity demonstrated no shortening. He had groin pain 
with log roll of the right femur. He was unable to perform a 
straight leg raise due to pain. His hip range of motion was 
limited and painful: abduction 30 deg, adduction 20 deg, 
flexion 70 deg with obligate external rotation, internal rota
tion 0 deg, and obligate external rotation 30 deg. Examina
tion of the contralateral hip demonstrated no pain with log 
roll. He could perform a straight leg raise and he had pain
less ROM including abduction 30 deg, adduction 20 deg, 
flexion 110 deg with no obligate external rotation, internal 
and external rotation were 15 and 30, respectively. He was 
neurovascularly intact. 
Radiographs including AP pelvis, AP and lateral (frog 

leg) of both hips demonstrated skeletal maturity at the 
stage of Risser 1 with closed triradiate cartilage and open 
proximal femoral physis of both hips (Figure 1). The right 
hip revealed a slipped capital femoral epiphysis with a dis
rupted Klein’s line and Southwick angle of 42.1 (Figures 
2-7). Thus, due to his radiographs as well as his two weeks 
of inability to bear weight, he was found to have an acute-
on-chronic unstable SCFE on the right. 
He was made non-weight bearing to the right lower ex

tremity with crutches. We sent him for an endocrine con
sultation and scheduled him for surgery. He underwent per
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Figures 4 and 5 demonstrating a lateral radiograph of          
the right hip (left) with anterior translation of the          
femoral metaphysis in relation to the epiphysis with a          
42.1 degree Southwick angle (right) - measured as the          
difference between the angle of the head and shaft.          
<30 degrees is classified as mild, 30-50 as moderate          
and >50 as severe.     

Figures 6 and 7 are AP (left) and lateral (right) of the             
contralateral left hip demonstrating an open physis        
that has not slipped.     

cutaneous pinning in-situ of the right hip with two screws 
and prophylactic pinning of the left hip with one screw. 
Postoperatively, he was kept toe-touch weight bearing on 
the right side and weight bearing as tolerated on the left. 
At his two, six and twelve week follow ups, radiographs re
vealed no progression of the slip and the hardware main
tained its position (Figures 8-11). He progressed to full 
weight bearing at 8 weeks postoperatively. At his latest fol
low up (1 year postoperative), his symptoms had completely 
resolved. 
The endocrine consultation revealed no developmental 

delays, however he was always “short for his age.” He was 
noted to have a syndromic appearance with wide set eyes, 
low set ears, and a cognitive impairment. He also had min
imal body hair, multiple patches of acanthosis nigricans as 
well as gynecomastia. A battery of lab work was ordered, 
the results of which are shown in Table 1. 
A bone age radiograph of the right hand was found to 

be consistent with an 18 year old (Figure 12). He was di
agnosed with hyperprolactinemia, hypogonadism, and hy
pothyroidism. He was started on levothyroxine. Thus, the 
cause of our patient’s delayed skeletal maturity was con
cluded to be hypogonadism secondary to hypothyroidism. 

Figures 8-11: Figure 8 (top left) is a post-operative        
radiograph demonstrating two partially threaded      
screws placed perpendicularly across the physis, one        
7.3mm and the other 6.5mm. Figure 9 (top right) is a            
lateral image post operatively. Figures 10 (bottom left)         
and 11 (bottom right) demonstrate a post-operative AP         
and lateral of the left hip which was prophylactically          
pinned with a 7.3mm partially threaded screw.        

DISCUSSION: 

SCFE, by definition, can only occur in a patient with an 
open growth plate, therefore you would not expect it in an 
adult. The primary cause of an open physis in an adult is an 
endocrine disorder. In a study of adolescent patients with 
SCFE and endocrine disorders, 40% had hypothyroidism, 
25% growth hormone (GH) deficiency, and 35% other dis
orders (Loder, Wittenberg, and DeSilva 1995). Hypothy
roidism causes increased chondrocyte degradation, im
proved mineralization of the matrix, but inhibits the 
ossification of the mineralized matrix (Marquez, Harb, and 
Vilchis 2014). Hypothyroidism also delays fusion of the epi
physis, prolonging vulnerability (Feydy et al. 1997). Excess 
levels of GH cause proliferation and stacking of chondro
cytes which increases the size of the zone of prolifera
tion, thereby weakening the physis. In a retrospective study 
of patients with SCFE and a GH deficiency, 92% of SCFE 
cases did not occur until after starting or finishing growth 
hormone supplementation (Loder, Wittenberg, and DeSilva 
1995). Estrogen reduces physeal width and increases phy
seal strength in both males and females (Witbreuk et al. 
2013). In low concentrations, estrogens increase secretion 
of GH and IGF-1 which stimulates chondrocyte growth in 
the proliferation zone. In high concentrations, estrogens 
close the epiphysis by inhibiting clonal expansion and cell 
proliferation in the hypertrophic zone, inducing apoptosis 
of hypertrophic chondrocytes, and stimulating osteoblast 
invasion in the physis (Witbreuk et al. 2013). Androgens in
crease bone formation and growth in early puberty which 
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Table 1   

Lab work 

Value Normal Range 

TSH >500 0.36 – 3.74 

Free T4 0.11 0.76-1.46 

Thyroid Peroxidase 12 0-34 

Cortisol 13 8.7-22.4 

Prolactin 68.2 2.5-17.4 

LH 0.4 1.2-10.6 

FSH 11.3 1.5-15 

Testosterone 99 264-916 

IGF-1 84 88-246 

PTH 51.6 13.8-85 

Creatinine 1.11 0.57-1.25 

Figure 12 shows an AP of the left hand which was            
consistent with the bone age of an 18 year old.           

can reduce physeal strength (Clarke and Khosla 2009). It 
is only after aromatization to estrogen in late puberty that 
testosterone helps close the growth plate. This may cause 
the increased incidence of SCFE among males vs females. In 
patients with hypogonadism, lower levels of sex hormones 
will lead to delayed physeal closure. In our case, the patient 
was 31 years old with an open growth plate. 
We have found 7 other cases of SCFE in adults, all of 

them having an endocrine disorder. A summary table is 
shown below in Table 2. Huang et al reported a similar case 
of a 29 year old male who presented with SCFE associated 
with hypothyroidism, hypogonadism, low level of serum 
cortisol, but normal level of growth hormone (Huang et al. 

2019). Hu et al, reported in a 29 year old man with panhy
popituitarism following a craniopharyngioma excision (Hu 
et al. 2011). Huang and Hu came to a similar conclusion to 
our study that their patient’s physis were not closed sec
ondary to hypothyroidism and hypogonadism. Marquez et 
al, reported in a 28 year old woman with hypothyroidism 
secondary to pituitary hypoplasia secondary to arachnoido
cele compression (Marquez, Harb, and Vilchis 2014). Their 
patient did not have hypogonadism or features of sexual 
immaturity. Hennessey and Jones reported in a 21 year old 
male marine with hypothyroidism secondary to hashimo
tos thyroiditis (Hennessy and Jones 1982). They wrote of 
the association between hypothyroidism and delayed / de
fective epiphyseal fusion back in 1982. Marquez and Hen
nessey documented that hypothyroidism alone is enough to 
cause delayed physeal closure. Vallier et al reported SCFE 
in a 24 year old man with Kallmann syndrome (Vallier, 
Bergman, and Kargas 1994). Kallmann syndrome is a con
genital form of hypogonadotropic hypogonadism associate 
with anosmia (Dodé and Hardelin 2009). Prolactin and thy
roid hormone are usually normal. It is caused by a defect in 
the migration of GnRH cells which causes GnRH to not be 
produced correctly or released correctly. This differs from 
our patient as GnRH was suppressed due to low thyroid 
hormone causing high prolactin levels. Once thyroid hor
mone is administered, prolactin levels should decrease and 
GnRH would subsequently increase due to the presence of 
functional GnRH cells. These studies demonstrate that per
sistently open growth plates can occur with isolated hypog
onadism or hypothyroidism. 
Feydy et al reported in a 20 year old boy with acrome

galic gigantism and hypogonadism (Feydy et al. 1997). Ex
cessive growth hormone widened this patient’s physis and 
hypogonadism prevented closing of his physis. Macia-Villa 
et al, reported in a 47 year old woman with history of 6 
years corticosteroid use and a severe vitamin D deficiency 
(Macía-Villa, Sanchez-Lite, and Medina-Luezas 2016). 
The presentation of SCFE in an adult is an exceeding rare 

circumstance. While there have been other cases of SCFE in 
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Table 2   

Author Age Sex Disorder 

Huang et al. 29 M Hypothyroidism,hypogonadism 

Hu et al. 29 M Panhypopituitarism following craniopharyngioma excision 

Marquez, Harb, and Vilchis 28 F Hypothyroidism secondary to arachnoidocele compression 

Hennessy and Jones 21 M Hypothyroidism secondary to Hashimotos thyroiditis 

Vallier, Bergman, and Kargas 24 M Kallmann syndrome 

Feydy et al. 20 M Acromegalic gigantism and hypogonadism 

Macía-Villa, Sanchez-Lite, and Medina-Luezas 47 F Vitamin D deficiency and corticosteroid use 

adults reported in the literature, we hope to add our expe
rience. 

CONCLUSION: 

While SCFE is classically found in adolescents, it can be 
found in older patients as long as the physis is open. An 
open physis in adults is exceedingly rare and should im
mediately trigger an endocrine consultation in conjunction 
with surgical treatment. When endocrine disorders are dis
covered, careful thought should be given to prophylacti
cally pinning the contralateral side, especially if there is 
question whether the patient will be compliant with moni

toring for a contralateral SCFE and compliant with the en
docrine treatment. The cause of our 31 year old patient’s 
delayed physeal closure was concluded to be the result of 
hypogonadism secondary to severe hypothyroidism. Due to 
the endocrine nature and cognitive impairment in this pa
tient, there was a question of whether he would be compli
ant with his follow up. Therefore we decided to prophylac
tically pin his contralateral hip. The literature would have 
supported close follow up because none of the other 7 au
thors reported a contralateral slip. 

Submitted: December 16, 2020 EDT, Accepted: January 08, 
2021 EDT 
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