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OBJECTIVES

 Past treatment for elbow flexion reanimation primarily consisted of non-free
muscle transfers (tendon transfers, nerve transfers, Steindler procedures, Oberlin
transfers, and pedicled muscle transfers).

 Recent options for elbow flexion reanimation include free muscle transfers.

 Outcome comparison between free and non-free muscle transfers is not well
evaluated (Figure 1).

 We sought to determine if free and non-free muscle transfers have similar results
for elbow flexion reanimation, and we expected that free muscle transfers would
more effectively reanimate elbow flexion.

METHODS

RESULTS

CONCLUSIONS

 Elbow flexion loss is a debilitating upper extremity injury requiring surgical
intervention with either non-free muscle transfers or free muscle flaps.

 Mean strength outcomes likely indicate that free muscle flaps better restore
elbow flexion than non-free muscle flaps.

 Non-free muscle transfers may result in improved DASH scores and ROM.

 Confounding factors such as severity of injury and time until surgery may have
affected the elbow ROM and ensuing DASH scores.

 MEDLINE, EMBASE, and OVID databases were searched (Figure 2) according
to PRISMA guidelines for papers that reported on:
 Elbow flexion reanimation
 Transfer failure rates (unable to flex arm against gravity)
 Strengths
 Ranges of motion (ROM)
 Disabilities of the Arm, Shoulder and Hand (DASH) scores.
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230 studies initially identified after search for (Gracilis
Muscle Transplant AND Elbow) OR (Free Muscle 

Transplant AND Elbow) OR (Nerve Transplant AND 
Elbow) OR (Flexorplasty AND Elbow) OR (Tendon 

Transfer AND Elbow) OR (Steindler Flexorplasty AND 
Free Muscle Transplant)

Medline: n=116; EMBASE: n=114; Ovid: n=0

204 remaining studies after 
removing duplicate 

publications between Medline 
and EMBASE, non-English, 

nonhuman, and basic science 
publications removal

26 potential studies identified 
3 additional studies included 

through cross-referencing
29 studies included in the 

analysis

Figure 2. Flow diagram representing the search and selection strategy used in the study.

METHODS

 All data were compiled on an electronic spreadsheet and mean values with
standard deviations were calculated.

 29 studies involving 880 patients were included:
 417 patients received gracilis free flap transfers;
 463 patients received various non-free muscle transfers.

 Reported failure rates for free flap transfers ranged from 0-33%, with mean
strength outcomes of 3.51 (SD 0.48).

 Reported failure rates for the non-free muscle transfers ranged from 0-58%,
with mean strength outcomes of 3.12 (SD 0.54).

 Mean ROM for free muscle patients was 102.9 (SD 23.88); for non-free
muscle transfer patients, mean ROM was 108.0 (SD 25.82).

 DASH score mean was 41.37 (SD 9.33) for the free muscle transfer patients,
and was 34.79 (SD 13.1) for non-free muscle transfer patients.

Figure 1. Elbow flexion reanimation with free or non-free muscle transfers.
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