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Introduction
• This year marks the 

100th anniversary of Dr. 
Steindler's original report of a 
proximal transfer of the flexor 
pronator mass to restore 
elbow flexion. 

• The purpose of this study is to 
provide a systematic review 
and report our institution's 
experience and outcomes for 
this procedure. 

• Our hypothesis is that the 
Steindler flexorplasty is 
effective in restoring elbow 
flexion for patients with 
brachial plexus injuries and 
remains a time tested 
powerful reconstructive 
option.
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Methods

• A qualitative systematic review was 
conducted using the PubMed MEDLINE 
database to record all studies reporting 
on the Steindler Flexorplasty surgical 
technique. The search terms used 
were: Steindler AND (flexorplasty OR 
elbow flexion). 

• Studies were included if they met the 
inclusion criteria and were assessed 
using a standardized method.

• Retrospective case series of patients 
from 2007 to 2017 who underwent a 
Steindler flexorplasty (CPT code 24330) 
at our institution with an updated 
surgical technique to restore elbow 
flexion. 

• Our primary outcome measure was 
active elbow range of motion and 
elbow flexion motor strength.

Results Conclusions
• Results reported in the literature 

and our case series reinforce this 
technique as a viable and 
relevant surgical option that 
should be in the armamentarium 
of a reconstructive upper 
extremity surgeon. 

• For 100 years, the Steindler 
flexorplasty has been well 
described and reported in the 
literature and remains a powerful 
reconstructive option to restore 
elbow flexion.

• Our systematic review identified 44 studies, of which 25 met our 
inclusion criteria. 

• The results of this procedure are well documented in the literature 
and reported the ability to reliably restore active elbow flexion with 
an acceptable complication profile.

• In our series, nine patients (ages 7 to 59) were treated with a 
Steindler flexorplasty over a ten-year period. 

• All patients had minimum follow up of 8 months with a mean of 24 
months (8 to 60 months). 

• Pre-operatively, no patients had anti-gravity elbow flexion. 
• Post-operatively, 8 of 9 patients were able to achieve at least 90°

active antigravity (M3) or greater elbow flexion (Table 1). 
• 7 patients had M4 strength ranging from 1 to 5 lbs.  
• Two patients required re-operation in the immediate post-operative 

period (less than 4 weeks)for revision fixation of the transfer.

Surgical photo 
demonstrating 
proximal 
transfer of 
flexor pronator 
mass. 

12 months 
after Steindler 
flexorplasty
lifting a 5-lb 
weight.  

University of Iowa


	Patrick G. Marinello, MD1; R. Glenn Gaston, MD2; Bryan J. Loeffler, MD2; Daniel R Lewis, MD2�1The Bone and Joint Center, Albany,  NY; 2OrthoCarolina Hand Center, Charlotte, NC

