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A retrospective review was conducted on all patients presenting to an
urban, level-I trauma center from January 2001 to January 2014. Patients
with traumatic amputation at or close to the level of the radiocarpal joint
were considered for inclusion. Patients who met inclusion criteria were
contacted for follow-up via telephone and evaluated in our clinic by a
single examiner. Radiographs were taken of the wrist and hand to assess
for union of the bony fusion. Functional results were assessed by the
following criteria:

1. Flexor and extensor recovery of all fingers was evaluated with
composite total active motion (TAM) of each digit (TAM  = active flexion
[metacarpophalangeal (MCP) + proximal interphalangeal (PIP) + distal
interphalangeal (DIP)] – active extension deficit [MCP + PIP + DIP]).
2. Grip strength, key pinch, and tip pinch were recorded using calibrated
devices. The average of three iterations was recorded.
3. Neurologic recovery of sensitivity was assessed using static two- point
discrimination (2PD).
4. Four validated questionnaires were completed at the visits.

1. Michigan Hand Outcomes Questionnaire (MHQ)
2. Mayo Wrist Score (MWS)
3. Patient Rated Wrist Evaluation (PRWE)
4. Disability of the Arm, Shoulder, and Hand (DASH) Score
• Lower scores on MWS and MHQ and higher scores on PRWE and

DASH indicate higher disability.

Descriptive statistics were calculated, including frequencies for categorical
variables and means and ranges for continuous variables. Given the small
cohort, advanced statistic analysis could not be conducted.
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Objective

To assess the long-term functional and clinical outcomes of patients who
have undergone replantation following complete radiocarpal
amputation.

Conclusion
Replantation at the radiocarpal joint is a complex procedure and should
be reserved for specialists with a high level of experience. Patients and
surgeons should be aware that the rehabilitation is lengthy and time-
intensive, and results are not always optimal. Successful replantation
for a radiocarpal joint amputation is associated with major restriction of
motion, decreased strength, and moderate disability on functional
outcome assessments.. The implementation of validated outcomes
scores is necessary in scientific reporting for future studies and
monitoring clinical progress. Continued care and follow-up surgeries are
imperative in this population years after the initial surgery

Results
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During the 13-year study period, 6 patients met inclusion criteria,
(Table 1, Figures 1A/2A). Patients were evaluated in the operating
room a mean of 6 hours, 24 minutes after injury.  Replantation was
successfully performed in all cases. Bony fixation included
proximal row carpectomy with a wrist fusion plate (Figure 1B, n=3),
wrist fusion plate alone (n=2), and radioscapholunate fusion with a
temporary dorsal bridge plate (Figure 2B, n=1). One patient died
on the first post-operative day after dismembering his replanted
limb during a psychotic episode and subsequently hemorrhaging
to death. A mean of 2.8 (2 -4) surgeries were performed, spanning
from debridement and wound coverage to late tendon
reconstruction. Three patients required a split-thickness skin graft,
on patient required bone grafting, and one patient had a deep
infection requiring debridement and intravenous antibiotics.

Except for the patient who expired, all others were available for
consultation at an average follow-up of 3.9 (1.0 - 6.9) years (Table
2). One patient returned to her normal job as an administrative
assistant 3 months after injury. Another patient could not continue
work as an electrician but continued working as a supervisor 7
months after injury. The other three patients were unable to return
to work and all have full-time disability benefits (two due to pain
and function, one due to function).

Table 2: Follow-up Functional Outcomes
Mean Follow- up 3.9 years (1 -7)
Physical Examination

Grip Strength 9% (0 - 18)
Tip Pinch 0%
Key Pinch 0%
TAM Wrist 9% (0 - 50)
TAM Thumb 47% (23 - 80)
TAM Index 39% (26 - 46)
TAM Middle 37% (24- 70)
TAM Ring 39% (19 - 63)
TAM Small 32% (11 - 63)
TAM Total Hand 38% (26- 59)
2- PD 10.6 mm (8 – 12)

Functional Outcome Scores
Real DASH* 76 (45 - 82)
Patient Rated Wrist Evaluation* 86 (56 - 98)
Mayo Wrist** 23 (5 - 50)
Michigan Hand  Outcome** 27 (15 - 55)

*Higher score signifies greater disability;
**Higher score signifies lesser disability

Table 1: Injury Characteristics
Age (years) 36 (26-50)
Gender (Male/ Female) 4/2
Mean Ischemic Time (hours) 6.4*
Mechanism

Electrical Wire 1
Glass 1
Heavy Machinery 1
Machete 2
Blade 1

Work-Related 3
Contamination 3
Dominant Extremity Involvement 5
GCS Score 13
Revised Trauma Score 10.2
Associated Injuries

Neck Trauma (sharp) 1
Bilateral Eye Trauma (sharp) 1

*One patient was a transfer from the Cayman Islands
with an 18 hours ischemic time
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Figure 2: (A) Radiographs of a 32 year-old female who caught her
hand in a lid- pressing machine (B) Radiographs after replantation,
stabilized with a radioscapholunate fusion and temporary dorsal
bridge plate. (C) Clinical exam at 1 year follow-up.

Figure 2: (A) Radiographs of a 47 year-old male involved in a work
incident in which a large sheet of glass (B) Radiographs at a follow-
up of 6.9 years after replantation with a proximal row carpectomy
and wrist arthrodesis plate. (C) Clinical exam at follow-up.


