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Replantation at the level of the wrist joint: A case report
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Upper extremities amputations are devastating injuries that have a major impact on patients’ quality of
life. Replantation after traumatic amputation is often performed to obtain limb recovery. Following the
high survival rate of replantation of post-traumatic hand amputation, recent emphasis has now shifted to
functional recovery rather than survival only. Wrist replantation remains a challenging procedure for
orthopaedic and hand surgeon. We reported a case of a 25-year-old male with traumatic amputation of
the right hand.

© 2019 Delhi Orthopedic Association. All rights reserved.
1. Introduction

The hand plays an important role in daily activities, including in
work. Although hand amputation is not a life-threatening event, it
causes tremendous functional impairment and decrreased quality
of life, which may cause conflicts regarding work, hope and quality
of life.1e5 Successful replantation following complete wrist ampu-
tation is undoubtedly worthwile as it has great a great potential for
functional recovery.6 Arm replantation firstly succeeded in 1962,
and hand replantation followed soon in 1964. Since then, hand
replantation has become an established and standard procedure.7,8

This procedure aims to restore function and appearance, regain
sufficient sensation for the performance of normal daily tasks and
allow patients going back to their previous employment.9e13

Despite advances in hand replantations, reports regarding the
outcome of wrist replantations are uncommon.14We reported a 25-
year-old male with traumatic amputation treated with wrist
replantation.
1.1. Case report

A 25-year-old male presented with pain on the right hand since
7 hours before admission. Initially, his right arm was struck by an
unknown person using a machete. The patient was directly referred
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to our institution. The amputated hand was then searched by the
family at the crime scene and brought to the hospital 1 hour after.
The right hand was kept in moist dressing with a plastic bag. No
abnormality and complain of other parts of the body. No history of
past illness, asthma, or fracture.

Physical examination demonstrated amputated laceration at the
level of the right wrist as well as active bleeding (Fig.1). Pain (visual
analogue scale of 3e4) and tenderness on palpation. There was no
restriction of the range of movement of the elbow.

The patient was resuscitated, and during further assessment,
plain radiography was performed, showing amputation of both
distal third of the right radius and ulna involving carpal bones. The
patient was diagnosedwith traumatic amputation of the right hand
and underwent replantation and stump repair in the emergency
operating room (Fig. 2)

Preoperatively, the patient was administered with analgesics
and anti-stress ulcer medication. While the patient was being
prepared for surgery, the amputated part is debrided and cleansed.
Vessels and nerves were identified (Fig. 3A & B). Locking sutures
were placed in tendons and bone was prepared for fixation. The
procedure used x3.5 loupe magnification lense. The bones were
shortened about 1.5 cm. The patient was sedated with general
anaesthesia, and appropriate vascular access and monitoring had
been established, the injured extremity was isolated in the oper-
ating field.

The stump was prepared by 1-cm shortening of both bones,
debridement of distal tissues, and identification of the arteries,
veins, and nerves. A 3 mm Kirschner wire was passed through both
radius and ulna. Radial and ulnar arteries as well as the cephalic
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Fig. 1. Clinical presentation of forearm stump. The amputated right hand was resulted
from sharp laceration.

Fig. 2. Amputated hand.

Fig. 3. Debridement and identification of vessels and nerves on the A. Amputated
hand, B. forearm stump.
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vein were successfully repaired followed by nerve repair. The ten-
dons were individually repaired, or mass repaired expeditiously to
avoid delay. Finally, skin closure was achieved (Fig. 4A & B).

The patient was administered with a single dose of low mo-
lecular weight heparin intraoperatively, aspirin for two weeks and
broad-spectrum antibiotics for seven days. No complications
occurred during the operative procedure (Fig. 5). All wounds
healed, and the patient was discharged after threeweeks. After four
weeks post-operatively, the patient started to perform
physiotherapy.

We found that the patient showed progressive improvement in
motor and sensory functions during six months of follow-up
(Fig. 6). He started to exhibit flexion and extension movements at
the wrist, metacarpophalangeal and interphalangeal joints and
signs of initial sensory recovery. However, he sometimes felt pain
around the wrist. There was some slight movement in his fingers,
but still, it could not be used functionally in daily. The patient was
planned to perform K-wire removal and then perform wrist
arthrodesis using plate and screw.

Preoperatively, the patient was administered with analgesics
and anti-stress ulcer medication. The approach for wrist arthrod-
esis is dorsally between the third and fourth dorsal compartments.
A straight longitudinal incision is centered over the distal radio-
ulnar joint extending distally over the third metacarpal. The dorsal
intercarpal ligaments are opened sharply, and the articular surfaces
that are to be fused are decorticated. The dorsal prominence of the
distal radius, lunate, capitate and proximal thirdmetacarpal have to
be resected; the compression plate lies flat against the carpal bones
(Fig. 7).

At the time of the last follow up, the sensory function of median
nerve had returned to normal, whereas the ulnar nerve was still in
the score of þ1. The patient was able to lift a load of 1 kg and had a
strong pinch. There was no contracture on the MCP joints. The
patient was undergoing rehabilitation in the physiotherapy unit
(Fig. 8).

2. Discussion

Wrist replantations are thought to have the most favourable
outcomes among other macroreplantations.1 Description of the
mechanism of injury is critical; not all patients are good candidates
for replantations. Those with severe crush or avulsion injuries,
multi-level amputations, complex problems which cause impair-
ment of vascular integrity, immune system, and wound healing,
and other serious medical problems are typically poor candidates
for replantation.15 On the other hand, amputations resulted from
sharp objects are ideal because the zone of injury is largely limited
to the amputation site.16 Our patient had amputation thewrist joint



Fig. 4. A. Replanted hand volar, B. Replanted hand dorsum.

Fig. 5. Clinical presentation of 7 days post-operative follow-up.

O. Satria et al. / Journal of Clinical Orthopaedics and Trauma 10 (2019) 873e878 875
level resulting from a sharp object; therefore, he was an ideal
candidate for hand replantation than prosthetic rehabilitation.

Wrist amputation should be replanted unless absolute life-
threatening contraindications exist, including prolonged ischemia
time.17 Generally, the maximum limits of ischemia times for major
injuries from the level of shoulder to the wrist are 6 hours and 12
hours for warm and cold ischemia, respectively.16,18 Ischemia time
is an important factor that affects the success of limb replanta-
tion19; in this case, the patient presented to the emergency
department 7 hours after amputation and the amputated part was
obtained 1 hour after. This was a major challenge as the success of
replantation procedure depends highly on the ischemia time.
However, the patient had favourable outcomes despite prolonged
ischemia time. Several studies reported successful replantation
after a prolonged time period.20e22 In particular, some reports have
shown that digits may be successfully replanted after prolonged
period of cold ischemia. However, replantation at more proximal
levels is associated with more problems including myonecrosis,
which may causes infection and renal toxicity due to myoglobin
products.16 Nevertheless, some studies have also shown favourable
outcome of wrist replantation despite prolonged ischemia time. Lin
et al.22 reviewed 14 patients undergoing 25 replantations after
prolonged ischemia of more than 24 hours, and they reported a
success rate of 64%. Vanderwilde et al.19 successfully performed



Fig. 6. Clinical presentation of 6 months post-operative follow-up.
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hand replantation after 54 hours of cold ischemia in a 15-year-old
female with sharp blade injury to the wrist. Hoang9 performed
radiocarpal joint replantations in five patients within 9e14 hours of
injury. The patients had 70e80% Total Active Motion (TAM) of the
digits and thumb opposition compared with the contralateral hand
and 8e12 mm of two-point static discrimination during a mean
follow-up of 33 months.9 These findings suggest that the wrist
could still be replanted successfully despite prolonged ischemia
time. The successful outcome of wrist replantation despite pro-
longed ischemia may be due to various tolerance period of each
individual, which depends on the severity of the ischemia and the
prensence of collateral blood flow.

Intraoperatively, debridement is the single most important step
in reconstruction procedure. A thorough debridement was per-
formed to determine if the replantation effort is feasible.
Debridement would also determine healthy tissue and what
modification would be needed.16 It is recommended to perform
bone shortening to reduce tension across the neurovascular repairs
for ease of soft tissue closure.18 With sharp amputations, the
amount of shortening is 2.5e3.5 cm, with even greater amounts for
crush avulsion injuries.16 In our case, involvement of carpal bones
posed an additional difficulty as bone shortening is limited. After-
wards, preliminary fixation with K-wires, small plates, or simple
external fixators is done while definitive fixation is determined by
the urgency for revascularization. Reestablishment of arterial
inflow is performed directly in those cases with ischemic times
greater than 6 hours, while in cases with ischemic times less than 6
hours definitive rigid internal fixation is performed before pro-
ceeding revascularization.16 Our patient had the ischemic time
about 7 hours. Definitive fixation by K-wires was placed to stabilize
the fracture before revascularization.

Several months later, the patient complained of pain in the
replanted wrist. This pain may associate with his history of trauma
and surgery, leading to secondary osteoarthritis. In order to relieve
the pain, wrist arthrodesis was taken as the treatment of choice.We
decided to perform this as the patient was a highly active young
individual who required fast recovery. Weiss et al.23 surveyed post
wrist arthrodesis patient to evaluated functional outcome. This
study showed that the majority of the patient achieved good result
proven by 15/23 of the subjects back to the previous job. Further-
more, a qualitative assessment was carried out in this study,
including X-ray, Jebsen Hand Function, Activity of daily living test,
and Buck-Gramco/Lohmann Score. Overall, the result was satis-
factory with minor limitation such as difficulty in doing perineal
care and manipulating the hand in tight space.

The outcome of surgery has to be assessed by limb surviuval
rate, functional results, and patient acceptability.18 The functional
outcome mainly depends on the restoration of the preserved
musculotendinous units, sensation, and tissue coverage. Hoang
et al.24 reported 70e80% of TAM compared to contralateral hand in
young male patients with clean-cut radiocarpal joint amputations
after replanted within 9e14 hours. A recovery of 90% of total active
motion and 5e7 mm of static two-point discrimination was re-
ported in children.25 Waikakul et al.14 have reported satisfactory
functional outcomes after wrist joint replantations. In contrast,
Patel et al.26 stated that a successful replantation of radiocarpal
joint amputation is associated with marked decrease of Range of
Movement (ROM), decreased strength and moderate disability on
functional outcome assessment using DASH Score, Mayo Wrist
Score, Patient-Rated Wrist Evaluation, and Michigan Hand Ques-
tionnaire. During post-operative care, no complication was present
in our patient.
3. Conclusion

Wrist replantation could lead to progressive improvement in
motor and sensory functions. The patient started to exhibit flexion
and extension movements at the wrist, metacarpophalangeal and
interphalangeal joints and signs of initial sensory recovery. Our
patient was satisfied with the replanted hand, which enabled him
to do activities of daily living. Further clinical studies are required to
investigate the efficacy and safety of this procedure.



Fig. 7. Radiology Examination Post K-wire removal and arthrodesis using plate and screw.

Fig. 8. Clinical Presentation of last follow-up.
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