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Introduction 

Forearm amputation is a major trauma that decreases dramatically the patients’ quality of life and socio-

economical and familial reintegration. 20-30000 cases are reported worldwide annually. Replantation is the 

process through which we reattach a body segment that was amputated by trauma, in an attempt to achieve 

neurovascular, musculoskeletal and skin integrity with good function and acceptable cosmetic outcome. On 

the 7th of Sept 1964 the 1st replantation of a completely detached hand was achieved using the vascular 

anastomosis techniques. Shortly after, in 1968, the 1st successful finger replantation was done by 

microvascular anastomosis by Komatsy & Co. 

The mechanism of the injury is crucial in the result of the replantation: clear cut injuries have a much better 

outcome than crush injuries. The decision to replant a limb should be objective, following the assessment 

of the tissue viability, the state of the vessels and nerves, the bones and joins integrity and the potential for 

recovery. These cases are assessed and operated by a multidisciplinary team (plastic and orthopaedic 

surgeons, anaesthetist and physiotherapist). We demonstrate that early personalised mobilisation and 

physiotherapy are the key to a good functional recovery. 

Abstract 

Limb amputation is a devastating injury, quite common in some areas, with a large variety of 

effects. Apart from the perspective of losing his job, the patient faces important consequences 

from social, psychological and aesthetic points of view. Therefore, despite the significant 

improvement of functional prosthesis, replantation of an amputated limb should be always the 

first thing to consider and thoroughly evaluation should be prioritised. 

In this paper we are discussing the case of a middle age man with a traumatic mid-forearm 

amputation, through an avulsion and twisting mechanism, for which, after MDT discussion and 

with the patient’s consent it is decided to go for forearm replantation. We present the surgical 

details of this case that was operated on by a multidisciplinary team. We analyse the favourable 

outcome of this case and also the literature regarding the operative technique, indications and 

contraindications, and we emphasize on the long term outcome using an early personalised 

physiotherapy treatment. The follow up for this case was 2 years. 

 

 

Key words: major trauma, replantation, recovery, complex upper limb trauma, amputation, 

arterial repair, vein repair,nerve repair, open III C fracture.. 
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In this paper we are describing the case of a 50 years old man, right handed, with a circular saw injury. He 

is admitted to the hospital with the diagnosis of subtotal amputation of right mid forearm with open fracture 

III C to both radius and ulna. The wound is heavily contaminated. On examination, the ulnar artery, vein 

and nerve and median nerve were injured (100% divided). The radial artery was in continuity but 

thrombosed over an area of 5 cm. The amputated segment was only attached through a 4x5 cm area of skin 

overlying the thrombosed radial artery and the thumb’s FDP and FDS. FDPs and FDSs to digits 2-5, FCU, 

FCR, PL as well as all the extensors and the radial nerve were 100% divided by the injury. 

This case was carefully considered for replantation due to the severity of the injury. 

After having the pre-anaesthetic review and signing the informed consent, the patient was taken to theatre. 

The complexity of the injury and the fact that the wounds were heavily contaminated led to serial surgical 

procedures. Despite the relative contraindication of replantation in this case due to mechanism of the injury, 

the surgical team together with the patient decided to go ahead with the procedure, understanding the risks 

of a long surgical procedure, including infections, thrombosis, reperfusion injury, further surgery, failure of 

the replantation with subsequent surgical terminalisation, long recovery, DVT, PE. 

The surgical approach and early mobilisation led to a satisfactory outcome allowing the patient to return to 

work and an uneventful social integration. 

 

Method and Material 

Male patient, 50 years old, attends the A&E following a DIY accident, e g injury by circular saw to right 

forearm. On arrival the patient is stable, slightly pale, BP 90/60 mmHg, PR 96 and states that the injury 

happened 4 hours before. 

He is admitted with the diagnosis of subtotal amputation of right mid forearm with open fracture III C to 

both radius and ulna, with the ulnar artery, vein and nerve and median nerve injured (100% divided). The 

radial artery was in continuity but thrombosed over an area of 5 cm. The amputated segment was only 

attached through a 4x5 cm area of skin overlying the thrombosed radial artery and the thumb’s FDP and 

FDS. FDPs and FDSs to digits 2-5, FCU, FCR, PL as well as all the extensors and the radial nerve were 

100% divided by the injury. 
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The skin bridge connecting the stump to the amputated segment is disrupted by a wound of 3x4 cm. The 

stump edge is heavily contaminated with soil and metallic dust. The distal segment is cold, pale and also 

contaminated. There is no capillary refill to the fingers and no pulse detected on the pulse oximeter. The 

nerves and tendons are also stretched and twisted. 

Currently, the protocol says that for small skin bridges with levelled injuries, the skin bridge is sacrificed to 

allow the amputated fragment to be preserved at 4 degrees Celsius, in wet swabs, in a plastic bag immersed 

in water with ice to limit the warm ischemia time. In this particular case, this could not be done due to the 

radial artery that was in continuity although it was thrombosed, twisted and not patent. 

The patient has x –rays, routine bloods check including group and save. He is started on IV Antibiotics 

(Cefuroxime and Metronidazole). 

He was taken to theatre were, under GA and regional block he had washout with 3L normal saline, 

debridement, exploration, minimal shortage of radius and ulna from the distal fragments. Radius and ulna 

were reduced in a good position with external fixator for the radius and K-wires for ulna. 

The ulnar artery was identified proximally and distally and microsurgical anastomosis was performed. The 

radial artery had the thrombosed segment removed followed but re- anastomosis. 2 veins were repaired for 

every artery. We repaired his median and ulnar nerves and his injured flexors. Skin was closed with 

removable sutures. 

Post- surgery, as an inpatient, he is prescribed Cefuroxim (BD, 10/7), Metronidazol(TDS, 3/7), NSAIDS 

(BD,5/7), Omez(OD, 5/7) , Eubiotic (10/7 + 2/52 TTO) , Anticoagulant ( Fragmine 10.000 UI OD -10/7), 

Aspenter(10/7), Pentoxifilin(10/7). 

The patient recovered well and quickly after the surgical procedure, he had a decrease in his inflammatory 

markers, normal colour of his skin at the level of the replanted segment, good capillary refill, good Doppler 

signal for the repaired ulnar and radial arteries. The median nerve had positive Tinel sign at 48 h post-

surgery at the level of the repair. He was monitored as per protocol one hourly for the first 6 hours, two 

hourly for the following 6 hours and the 4 hourly for another 48 hours. The monitoring was done by visual 

exam/capillary refill, temperature check, handheld Doppler signal over an area marked to the skin overlying 

the pedicles. He was also monitored clinically and by paraclinic means. The leg was kept warm to avoid 

vasoconstriction. He was an impatient for 10/7 
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The hand therapy was started 48 h post-surgery with passive mobilisation of all fingers. 

Upon discharged he was prescribed Fragmine 5000IU OD and Aspenter 1tb OD for 1/12. The sutures were 

removed at 2/52. 

One month later he is readmitted to hospital for the second surgical procedure. The k-wire and the external 

fixator were exchanged for plates and screws and the extensor mechanism was repaired to give the hand the 

normal cascade. POP immobilisation was done with the elbow at 90 degrees and the hand in resting position. 

The patient recovered well and was discharged 9 days later. 

Due to the operative technique and the early start of hand therapy, common late complications have been 

prevented (Volkman Sdr, adhesions, stiffness, neuromas, keloid/hypertrophic scars ,etc). 

After the second surgical procedure, the hand therapy was also started at 48h post op with passive 

mobilisation of all fingers, on day 7 he was started with light, passive mobilisation of the wrist and active 

mobilisation of his fingers for the next 2/52. The cast was removed in 3/52 and he has full physiotherapy 

including ultrasound and electrostimulation for the next 6/52. After 6/52 he carried on with hand therapy at 

home and follow ups with the hand therapist, plastic surgeons and orthopaedic team. He was seen at 48h, 

7/7, 14/ 7, 1/12, 3/12, 6/12, 12/12 and 2 years. 

To his every visit, we recorded the findings of his clinical examination, x-rays, Doppler, ultrasound and 

EMG. 

 

Results 

The correct surgical approach, in a timely manner and early hand therapy as per protocol with close 

professional surveillance lead to limb salvage with a very good functional and cosmetic result. The patient 

was very happy with the result, rating it 9 out of 10. We believe that there is room for further improvement 

both functionally and cosmetically. 

At the moment, 2 years post injury he has complete recovery to the flexors and extensors in his right 

hand/forearm, he has full range of movement with good strength. He is only complaining of not fully 

recovering the fine dexterity in his fingers. He has good sensation in his hand apart from some areas that 

are still numb in the radial nerve territory. 
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Image 1-6 days post-op 
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Image 2a-Mobility at 3 months post-op 
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Image 2b-Mobility at 3 months post-op 
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Image 3-Mobility 2 years post-op 
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Conclusions 

We estimate that the frequency of severe upper limb trauma is growing with a wide range of mechanisms 

which explains the complexity of each case and the need for a well-trained trauma team in all major 

hospitals. 

Severe forearm injuries are quite common in some areas and come with a sombre perspective of patients 

losing their jobs and facing important consequences from social, psychological and aesthetic points of view. 

Therefore, despite the significant improvement of functional prosthesis, replantation of an amputated limb 

should be always the first thing to consider and thoroughly evaluation should be prioritised. 

The decision to replant a limb should be objective, following the assessment of the tissue viability, the state 

of the vessels and nerves, the bones and joins integrity and the potential for recovery. 

The patient needs to understand the extent of the surgery, the risk of immediate and delayed complications 

and the long recovery time. He also needs to be fit for a long surgical procedure and other possible 

concomitant injuries should be excluded or assessed. 

The great challenge of the case we present is the fact that the amputated segment was still attached through 

a skin bridge and a thrombosed but in continuity radial artery which made it impossible for the amputated 

fragment to be kept in cold ischemia before getting to the hospital and also the relatively late hospital 

presentation bringing him very close to the 6 hours warm ischemia time which would have contraindicated 

the replantation due to the risk of life threatening reperfusion injury. At the time of his reperfusion he was 

at 5 and a half hour of warm ischemia. 

Repairing the flexion/extension mechanism in a staged procedure is also a beneficial approach for the patient 

in terms of recovery and also shortening the first, post trauma surgical procedure. 

For this type of procedure, recovery in terms of having a functional hand is as important as saving the limb. 

In our experience, very early hand therapy, started at 48 hours post-surgery is very important to avoid 

adhesions and stiffness. As per some short studies carried out in our clinic, we have reasons to believe that 

very early mobilisation reduces also the risk of Volkmann Syndrome and improves a lot the functional 

outcome with almost full range of movement. 
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