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CONCLUSIONS

• Both free gracilis muscle transfers and non-free-muscle transfers had 
comparable outcomes with respect to elbow reconstruction.

• The use of free gracilis muscle transfers had significantly lower failure rate.

• Free gracilis muscle transfers also demonstrated more optimal strength and 
DASH scores, though these differences did not reach statistical significance.

• Additional prospective, randomized studies comparing these methods may 
bolster the findings of this study and reveal potential differences between 
these methods of achieving restoration of elbow flexion.

METHODS

• Meta-Analysis: searched Medline/PubMed, EMBASE, and Ovid 
databases to identify studies evaluating free gracilis (FG) muscle 
transfers to non-free (no-FG) muscle transfers for >Level III evidence:
• Randomized clinical trials
• Comparative studies 

• Search performed from database inception to January 2018
• Studies included if at least one of the following outcomes were 

reported:
• Failure (strength that was < M3 or acute loss of graft)
• Range of motion
• DASH score

• Groups were compared via pooled odds ratios (ORs) or pooled mean 
differences (MD)

• 95% Confidence intervals identified differences in outcomes

OBJECTIVES

• There is an established consensus as to the importance of restoration 
of elbow flexion following brachial plexus injury.

• Various methods have been employed:
• Tendon transfers
• Nerve transfers (Most common - intercostal and spinal accessory)
• Steindler flexorplasty
• Pedicled muscle transfers

• Free-functional gracilis muscle transfer is an emerging technique 
due to faster reinnervation and not time-dependent.

• We sought to investigate whether free gracilis muscle transfers have 
different outcomes for restoration of elbow flexion when compared 
to non-free muscle transfers?

Free Gracilis Muscle Transfers Compared with Non-Free Muscle Flaps 
for the Elbow: A Meta-Analysis

Joseph P. Scollan, BS; Jared M. Newman, MD; Erika Kuehn, MD; Neil V. Shah, MD, MS; Steven M. Koehler, MD

Department of Orthopaedic Surgery and Rehabilitation  Medicine, State University of New York (SUNY) Downstate Medical Center of Brooklyn, NY
HS EP67

RESULTS

• The FG group had a lower failure rate than the no-FG group (OR = 0.29; 
95% CI: 0.13 to 0.61; p = 0.001)

• The FG group had comparable strength to the no-FG group (MD = -0.12; 
95% CI: -0.37 to 0.14; p = 0.370)

• The FG group had comparable DASH scores to the no-FG group (MD = -
3.21; 95% CI: -14.01 to 7.59; p = 0.560)

5 total studies included  294 patients

Figure 2. The gracilis muscle fibers run in 
parallel to the course of the free transferred 

muscle. To prevent bow stringing, the 
gracilis tendon and muscle are tunneled 

along the biceps under an adipofascial flap.

Figure 3. Pooled results for failure. 

Figure 1.  Study parameters, inclusion and 
exclusion
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