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INTRODUCTION

• Traumatic upper limb amputations, proximal to the carpus 
are devasting injuries and replantation is surgically difficult 
to perform

• Several reviews on digit replants exist, assessing 
demographics and functional outcomes following 
replantation

• A similar review for more proximal major upper extremity 
replantation has not yet been performed. 

• Our objective was to perform a scoping review of 
(1) functional outcomes measures reported
(2) return to work data, and
(3) secondary procedures required following major 
upper extremity replantation proximal to carpus. 

METHODS

• Inclusion criteria:
(1) adult patients 
(2) complete traumatic amputations of the upper 
extremity, proximal to wrist
(3) studies published from 2000 onwards 

• Exclusion criteria:
(1) partial/incomplete amputations
(2) complete amputations through or distal to wrist 
crease 
(3) non-English language and pediatric studies
(4)case reports, letters, conference proceedings, 
abstracts, and textbook chapters 

Electronic literature search of MEDLINE, EMBASE and CINAHL from 
January 2000 to January 2019 was completed with the assistance of a 
medical librarian. 

Data extraction was completed by two reviewers using a spreadsheet 
determined a priori. 

Table 2. Chen’s Functional Criteria for Replant Level

Level of Injury Excellent (I) Good (II) Fair (III) Poor (IV)

Forearm 15 (23%) 27 (42%) 13 (20%) 9 (14%)

Elbow 2 (14%) 4 (29%) 5 (36%) 3 (21%)

Arm 1 (3%) 10 (29%) 18 (51%) 6 (17%)

Table 3. Return to Work, Based on Replant Level
Level of Injury Return to Original Work Return to Work, New Job Not able to return to work 

Forearm 15 (23%) 27 (42%) 22 (34%)

Elbow 15 (14%) 4 (29%) 8 (57%)

Arm 15 (3%) 10 (29%) 24 (69%)

Table 1. Injury Characteristics (N=136)

Ischemia Time, hrs (Mean) 4.8 (2.0-10.7)

Follow up, yrs (Mean) 8 (2-18)

Mechanism of Injury (N=133)

Crush 42

Guillotine 41

Avulsion 50

• N= 136
• Age, y (mean) = 35 years
• Male to Female Ratio = 8:1
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From this scoping review, surgeons can convey the following to 
patients at the time of replantation:

1. Subsequent surgical procedures will likely be required, with the 
possibility of 2 or more procedures

• Procedures will aim to augment volitional control, 
range of motion and reliable coverage of the replanted 
limb

2. Few patients return to their original pre-accident work following 
surgical replant

• 1/3rd of patients with replant are gainfully employed in 
an alternative job following their injury

• those with proximal injuries are less likely to return to 
any form of work (no return in 69% of arm and 57% 
elbow replants)

• when compared to upper extremity amputations with 
prosthesis, replanted limb patients do not fare better 
with regards to return to work19

Study limitations:
• variable outcome measures, therefore challenging to draw reliable 

conclusions
• many studies required exclusion as there was inconsistencies in 

clear identification of the level of injury and whether the injury was 
complete or partial

• Our study provides a review of the all major upper extremity replants published 
from 2000 onwards

• Most consistently reported outcome was Chen’s Functional Criteria
oDistal injuries were largely found to have an excellent to good outcome
oProximal injuries (elbow and arm) had a majority of fair to poor outcomes

• Limitations of the Chen system
orelies on surgeon assessment of the injury and does not consider patient 

reported outcomes
ounclear from the published literature, whether if failure to meet one of the four 

criteria is enough to change the grade of outcome from one level to the next

• Secondary procedures data:
oOf 43 patients, more than 100 procedures are listed, with each patient receiving 

an average of 2.4 procedures following the replant itself. 
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