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Dear colleagues, good afternoon. The topic of the next 3 presentation is slipped capital femoral epiphysis or short SCFE. I will talk about the modified Dunn procedure, it‘s complications and the mid-term outcome.



SCFE: When
 

& Why
 

does
 

it
 

slip?

•
 

Average
 

age of occurrence
 

(girls
 

12 y, boys
 

13.5 y) around
 the

 
peak

 
height

 
velocity

•
 

Mechanical
 

factors

•
 

Endocrine
 

disorders: hypothyroidism, renal
 

osteodystrophy, 
growth hormone

 
treatment, (lack of vitamin

 
D)
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I will short tell some general remarks about this pathologiy. SCFE is a disease of the young adolescent. During the puberal growth spurt, the physis gets weaker as the hypertrophic zone in the physis gets larger.
The main reason for SCFE are certainly mechanical factors. Not only overweight is well known to promote slipping but also local mechanical factors such as a reduced femoral antetorsion or acetabular retroversion.
Endocrine disorders are a lot rarer and recommendations are to perform an endocrine workup only if SCFE occurs before the age of 10 years.



SCFE: Diagnosis

Clinical: 

Positive Impingement-Test

Positive Drehmann‘s
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�Diagnosis is made clinically. We should consider SCFE in every adolescent complaining about mechanical hip, thigh or knee pain. Patients present a positive impingement-test and In advanced disease, passive flexion of the hip leads to an external rotation of the leg which is termed a positive Drehmann sign 



SCFE: Diagnosis

RX: 
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The diagnosis on x-rays is not always evident. In this case widening of the physis is clearly visual and Klein‘s line doesn‘t run through the ephiphysis any more on the affected left side. 



SCFE: Diagnosis

RX: 

Always
 

second plane 
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It is always necessary to have a second plane of both hips where diagnosis is normally more obvious. In doubt ultrasonography or MRI can help to confirm the diagnosis. As soon as diagnosis is made, everybody agrees that treatment is surgical and the epiphysis has to be stabilized with the femoral neck. The great controversy starts here: Should the epiphysis be fixed in this position or is it necessary to realign the ephiphysis with the femoral neck.



CONTROVERSY IN TREATMENT

in situ-fixation open
 

reduction

+      
• easy

 
to perform

• safe
 

(low
 

risk
 

of AVN)

+
• restoration

 
of range

 
of motion

• (slows
 

down further
deterioration)

-
• reduced range of motion

• femoro-acetabular 
impingement

-
• technically demanding

• safety ?

Aronson DD JBJS Am 1992 Leunig M Acta Orthop Scand 2000
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Those publications in favor of an in situ-fixation argue that it is an easy technique and at least in stable SCFE avascular necrosis, the most feared complication, can be avoided.
Arguments for an open reduction are the restoration of range of motion and it can be hypothesized that further deterioration of the hip joint can be slowed down or avoided as anatomy is restored.



MODIFIED DUNN-OSTEOTOMY

Leunig M, Oper Orthop Traumatol 19(4), 2007

Ziebarth K, CORR 467(3), 2009
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Denis Dunn described his osteotomy more than 45 years ago and in his series he had not many major complications. As his good results couldn‘t be reproduced by others, this technique didn‘t gain wide acceptance. It is the merit of Professor Reinhold Ganz and his group that this osteotomy with some modifications gave its comeback  during the last few years. His meticulous study of the femoral head vascularization made it possible to perform a surgical hip dislocation without putting the viability of the femoral head in danger. In addition, he described the dissection of an extended posterolateral soft-tissue flap which contains the medial femoral circumflex artery and ist terminal branches to the femoral head. This dissection makes an anatomical or near anatomical reduction of the epiphysis possible as additional lenght is given to the shortened vessels.
A detailled technique of the surgery was published in 2007 by Leunig and Ganz and encouraging results were published by Ziebarth from the group around Prof. Ganz in 2009.



PATIENTS

•
 

June 2001 -
 

Nov 2008
•

 
28 patients   mean age 12.2 y (range 9 –

 
16 y)

–
 

17 female
–

 
11 male

•
 

30 hips (28 patients)

27 hips classified as stable1

3 hips unstable1 

1. Loder RT, JBJS A 75(8), 1993
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We started to perform this modified Dunn-Osteotomy in Zurich at the Balgrist Hospital and at the Kinderspital in 2001. Until End of 2008, a total of 30 hips were treated with this technique whereas 5 different surgeons performed the surgery. We were interested to see if we can reproduce the good results published from the group around Prof. Ganz and therefore I followed all these patients.



SOUTHWICK-CLASSIFICATION

•
 

Lateral Epiphyseal-Shaft-Angle1

•
 

Mean 45o (range 19 -
 

77o )

mild (0-30o) 3
moderate (30-50o) 17
severe (>50o) 9

1. Southwick WO, JBJS A 49(5), 1967
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According to the classification of Southwick, nearly all of these patients had a moderate or severe SCFE. In the 3 patients were SCFE was mild on the x-ray, the slip was estimated intraoperatively to be more important and a reduction was performed as well.



OPERATIVE TECHNIQUE 1
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Here some impressions during the surgery. In cases like this with a severe unstable SCFE, the anterior periosteum between femoral neck and the cartilage of the epiphysis is often ruptured. A small drill hole is made in the femoral epiphysis before dislocation to check if blood flow exists. The epiphysis has to be fixed in situ before performing the dislocation of the joint , if not, the epiphysis risks to rest in the cavitiy and the retinacular vessel could be ruptured. Here the posterior soft-tissue flap is already dissected and you can see were the retinacular vessels enter the epiphysis.



OPERATIVE TECHNIQUE 2
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Here the same hip with the epiphysis reduced after removal of the posterior callus formation. This was one of our first cases, were we used screws for the fixation of the epiphysis. The epiphysis is well centered above the femoral neck on the postoperative x-ray.



1 AVASCULAR EPIPHYSIS
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And yes, not all of the thirty hips do well. We had one patient, were no blood flow was detected before surgical hip dislocation. 6 weeks after surgery, the femoral epiphysis was already slightly  flattened and the K-wires perforated into the joint. They were taken back but complete collapse of the epiphysis followed in the course of the disease.



4 IMPLANT FAILURES

cortical screws 3 mm full threaded K-wires

n = 20 n = 10

implant failures 4 no implant failure
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In the beginning, we did have some troubles with implant failures. In 4 of 20 hips fixed with screws, implant failure occurred and reintervention was necessary. In the more recent cases, we used full threaded K-wires and luckily we didn‘t have  any problems with those so far. No deep wound infection or nerve palsy occurred in these 28 patients that I followed.



QUALITY OF REDUCTION

•
 

Mean postoperative lateral 
Epiphyseal-Shaft-Angle (n=30)
5o (range -18 -

 
25o )

•
 

All hips showed an epiphysis
which was well centered 
above the femoral neck
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The quality of reduction on the postoperative X-ray was correct in all cases and the mean lateral epiphyseal-shaft-angle was 5 degrees 



CLINICAL OUTCOME (n = 27)

•
 

Mean clinical follow up 3.8 y (range 1.0 -
 

8.5)

Mean Minimum Maximum

Flexion 99o 90o 130o

Internal Rotation 33o 10o 50o

Harris Hip Score
(100 points rated best)

98 p 56 p * 100 p

* 1 patient with marked pain, rest all above 95 points
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Mean clinical follow-up of those patients is almost 4 years. The one patient with the AVN refused to attend a clinical follow up. In the others, We can confirm that range of motion could be restored. All patients showed hip flexion of at least 90 degrees. Mean internal rotation was slightly above 30 degrees and was better than the mean of the contralateral side. One patient presented at follow-up marked pain and has therefore a Harris Hip Score of only 56 points, all the others were above 95 points, which is rated an excellent outcome.



SUBJECTIVE OUTCOME (n = 28)

•
 

Self-administered questionnaires (WOMAC) 

completed by all patients (Mean FU 4.3 years)
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In addition to clinical follow-up all 28 patients (including the one with the AVN) filled out a WOMAC questionnaire were the dimensions pain, stiffness and function are assessed by the patients themselves. Pain and loss of function are rarely a problem, but some patients do complain of some stiffness.



CONCLUSION

1.
 

Method is reliable: Anatomy and range of motion         
can be restored 

2.
 

No primary AVN if head was bleeding before reposition

3.
 

Fixation of the epiphysis caused some problems 

> 3.0mm full-threaded K-wires rather than cortical 
screws

Adolescent slipped capital femoral epiphysis treated 

by a modified Dunn-osteotomy with surgical hip dislocation

Huber H, Dora C, Ramseier LE, Buck F, Dierauer S. JBJS Br 2011; 93(6): 833-8.
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As a conclusion from our case series, we can say that the method is reliable, anatomy and ROM can be restored. We had no primary AVN if the head was bleeding before surgical hip dislocation. We did have some problems with the use of screws in the fixation of the epiphysis and do prefer the use of full-threaded K-wires.
So far, we can‘t answer to the question if the modified Dunn-osteotomy will avoid premature osteoarthritis of the hip as this will take some decades to prove. Therefore evaluation of the outcome with subjective self-assessed questionnaires is important to compare the outcome of different techniques before  signs of marked osteoarthritis are seen on x-rays.
The results of our study are also published this year in the British Edition of the Journal of Bone and Joint Surgery.




THANK YOU FOR YOUR ATTENTION
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Thank you for your attention.
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