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Replantation of digital amputations is now the accepted standard of care. However, 
rarely will a replantation surgeon be presented with amputated fingers which have 
been previously replanted. In our literature search, we could find only one publication 
where a replanted thumb suffered amputation and was successfully replanted again. 
We report the technical challenges and the outcome of replanting two fingers which 
suffered amputation 40 months after the initial replantation and were successfully 
replanted again. Replantation was critical since the amputated fingers were the only 
two complete fingers in that hand which had initially suffered a four-finger amputa-
tion. The second-time replantation of previously replanted fingers is reported to allay 
the concern of the reconstructive surgeon when faced with this unique situation of 
“repeat amputation of the replanted finger.” Second-time replantation is feasible and 
is associated with high-patient satisfaction. Replantation must be attempted espe-
cially in the event of multiple digit amputations.
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Introduction
Replantation of digital amputations is now the accepted 
standard of care. When they involve multiple digits, it 
becomes an absolute indication.1-3 Rarely will a replantation 
surgeon be presented with amputated fingers which have 
been previously replanted. We could find only one report of 
such unusual situation in the literature where a replanted 
thumb suffered amputation and was successfully replanted 
again.4 We are herein reporting a rare case of replantation 
of two fingers which suffered amputation 40 months after 
the initial replantation and were successfully replanted 
again. Replantation was critical since the amputated fingers 
were the only two complete fingers in that hand which had  
initially suffered a four-finger amputation. The technical 
challenges and recommendations to tackle this unusual situ-
ation are discussed. The patient was highly satisfied with the  
outcome.

Case Report
On November 11, 2014, a 34-year-old male, right hand dom-
inant worker sustained amputation of all four fingers of his 
left hand in a paper cutting machine and presented to us 
4 hours after the injury. The level of amputation of the index, 
middle, ring and little fingers were through the shaft of 
proximal phalanx, neck of proximal phalanx, shaft of middle 
phalanx, and at the distal interphalangeal joint, respectively 
(►Fig. 1). The amputated parts were brought well-preserved. 
The option of replantation was presented to the patient and 
following discussion, replantation of the index and middle 
fingers and closure of the amputation stump of the lesser 
injured ring and little fingers were decided. The patient 
underwent replantation of the index and middle fingers; the 
bone was shortened at the proximal phalanx level while pre-
serving the metacarpophalangeal (MCP) and proximal inter-
phalangeal (PIP) joints; stabilization was performed using 
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axial Kirschner wire, followed by the repair of the flexor dig-
itorum profundus (FDP) tendon, the extensor tendon, two 
dorsal veins and both digital arteries and nerves of each digit. 
Flexor digitorum superficialis (FDS) was not repaired. The 
ring and little fingers underwent closure of the amputation 
stump, preserving the PIP joint. Both the replanted digits sur-
vived. The Kirschner wires were removed at 6 weeks and the 
patient was started on supervised physiotherapy and regular 
follow-up visits (►Fig. 2).

Five months later, he returned to his previous occupa-
tion with the paper cutting machine. When reviewed at 
11 months postreplantation, he had developed protective 
sensation in both the index and middle fingers and was using 
the hand well for day-to-day activities and at work.

On March 12, 2018, he injured his left hand again while 
working with the same paper cutting machine and presented 
to us 3 hours after the injury. Examination revealed guillotine 
amputation of the replanted index finger through the MCP 
joint and the middle finger through the previous replanta-
tion level. The amputation was obliquely oriented with the 
amputated fingers connected through skin flap of second 
web space (►Fig.  3). After exploration of the amputated 
parts and the stumps, replantation of the index and middle 
fingers was performed with arthrodesis of the MCP joint of 
the index finger and fixation of the proximal phalanx of the 
middle finger (after 5 mm shortening) with axial Kirschner 
wires, repair of extensor tendons, one dorsal vein, radial dig-
ital artery and nerve of each digit. We could not repair the 

ulnar digital nerve, as its distal cut end could not be iden-
tified. The vein and artery repair sites were just proximal 
to the previous replantation site and could be performed 
in usual manner with immediate good distal flow and sur-
vival of the digits. Contrary to our expectation and concern 
about the fibrosis surrounding the vessels at the previous 
replant site, the dissection of the vessels and the tissues was 
as normal as in the first-time replant. However, the pull on 
the distal end of the flexor tendon revealed adhesions dis-
tally; hence, we could not perform the flexor tendon repair 
and decided for secondary flexor tendon reconstruction. At 6 
weeks, the Kirschner wires were removed. Fusion of the MCP 
joint of index finger was found to be complete in the radio-
graphs taken at 3 months following replantation. The patient 
was trained for thumb opposition to the middle finger. At 4 
months, he was offered secondary flexor tendon reconstruc-
tion of the index and middle fingers. He did not return for 
the procedure.

At 19 months after the second replantation, the 
patient was called back for review and assessment rec-
ommended for evaluation of outcomes following digi-
tal replantation.5 Subjective outcome was assessed with 
Michigan hand outcome questionnaire (MHQ). Two-point 
discrimination, static and dynamic, was 6 mm and 4 mm 
respectively for the middle finger. He could only perceive 
one point beyond 15 mm with the index finger. There was 
no active motion present in the index finger, and the middle 
finger had 20°motion at the MCP joint only. The grip strength 

Fig. 1 Guillotine amputation of the index, middle, ring and little fingers of left hand through the shaft of proximal phalanx, neck of proximal 
phalanx, shaft of middle phalanx and distal interphalangeal (DIP) joint, respectively.

Fig. 2 Clinical photo and the corresponding radiograph at 2 weeks and 6 weeks postreplantation.
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of the left hand measured 9.3 kgs, which was 25.8% of the 
normal hand. He was able to generate pulp to pulp pinch of 
1.5 kgs (5.5 kgs in right hand), pulp to lateral pinch of 4.5 kgs 
(7.5 kgs in right hand), and tripod pinch of 2.5 kgs (6.5 kgs 
in right hand). No nail atrophy, pain, or cold intolerance was 
noted. Subjective assessment with MHQ revealed scores of 86 
compared with 96 in his right hand. He was able to oppose 
the thumb to the middle fingertip (►Fig. 4).

However, he did not return to his previous job with the 
paper cutting machine and instead worked as a supervisor 
in the same workplace. He was pleased with the results of 
the second replant and was not keen for the secondary flexor 
reconstruction, as he was managing his daily activities at 
home and work with ease.

Discussion
Replantation of the amputated digits is a standard opera-
tion with 70 to 90% survival rate.6 However, replantation of 
the replanted digits–“second-time replantation” is a very 

unique situation. We could only retrieve a single case report 
of this rare situation in hand surgery literature. Tsai, in 1979, 
reported a second-time replantation of previously replanted 
thumb of a patient who had amputation of all the digits of 
the left hand and right thumb during the first injury, which 
were replanted. At 21 months postreplantation, he had 
amputation of the previously replanted left thumb, which 
was again successfully replanted.4 Our report is probably 
the first, where two fingers have undergone “second-time 
replantation.”

Two cases of successful second time replantation of penile 
amputation have been reported.7,8 Both these cases were 
attributed to the psychiatric illness of the patients where 
the patients had voluntarily stopped the medications. Some 
question whether it is worth the while to do the second-time 
replant in psychiatric patients with self-inflicted injury. Even in 
them, it is thought to be worth under the cover of proper med-
ication.8 In actively working people, it is a definite indication.

Concerns could arise in the mind of the surgeon about the 
technical difficulties that could arise when the amputation 

Fig. 3 Second time amputation of the replanted index and middle fingers. Note the intact web between the amputated fingers (arrow).

Fig. 4 Clinical photos and radiograph at 19 months following second replantation. Radiograph shows good fusion at the metacarpophalangeal 
(MCP) joint of index and bone union at the proximal phalanx of the middle finger. Patient was using the hand well with the middle finger and 
thumb opposition pinch.
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level is close to the previous replant site. Shortening of the 
bone could be preferentially done on the side which allows 
one to go away from the previous replant site, in order to 
avoid probable fibrosis in that area. In our case, the reampu-
tation was just a centimeter proximal to the previous anas-
tomosis site. Proximal shortening by arthrodesis of the MCP 
joint of the index finger and proximal phalanx of the mid-
dle finger allowed easy reach of the vessels for end-to-end 
repair without need of a vein graft. Preferential shortening 
of the bone on the side away from the previous anastomo-
sis site is an important technical consideration to get an easy 
end-to-end repair without disturbing the previous anas-
tomosis sites. Vessel dissection was easy and there was no 
fibrosis to cause difficulty in dissection of the vessels. On 
the contrary, the adhesions in the flexor tendon precluded 
repair of the flexor tendons. Although it is technically possi-
ble to perform flexor tenolysis distally and do a flexor tendon 
repair, we avoided it, because the present amputation was 
about a cm proximal to the previous replantation site, and we 
wanted to avoid extended dissection into the previous vessel 
repair sites with deranged anatomy. Furthermore, a teno-
lysed flexor tendon need early movement, and in a replanted 
finger, we would not have been able to do that as would be 
needed. Hence, we avoided it and left it for later reconstruc-
tion. This case also showed that good sensory recovery can be 
achieved by second-time repair of the nerve. Repair of only 
one digital nerve (radial) provided good sensory recovery at 
the fingertip in this case, probably because of the cross-in-
nervation facilitated by collateral sprouting and unmasking 
of ineffective synaptic connections at the fingertip observed 
by others.9 The middle finger showed excellent recovery of 
sensation, but we were not able to decipher the cause of the 
poor recovery in the index finger. The good mobile thumb 
acting against the stable index and middle fingers helped 
him to function. The unintentional radial deviation defor-
mity at the middle finger in this case was rather useful, as 
it allowed better opposition of this less mobile digit to the 
thumb and facilitated pinch and grasp function.

Retrospective analysis of the original injury showed that 
we should have persisted with the replantation of the ring and 
the little fingers, since they were technically possible.10 With 
the amputation of the index and the middle in the second 
accident, it became more critical that we achieve success 
with the second replant in these fingers, since the ring and 
little were short.

The patient has returned to his previous occupation at 
5 months of replantation in the first instance and to a dif-
ferent job 3 months following the second replantation. The 
high MHQ scores achieved by the patient indicates the mere 

presence of the fingers helped him to return to the society 
in a faster and smoother manner. The recently concluded 
FRANCHISE study, a multicenter international retrospective 
cohort study, also confirms that whenever adequate infra-
structure is available, with proper patient selection, replan-
tation is recommended and is cost-effective when three or 
more fingers are amputated.11

Conclusion
The second-time replantation of previously replanted fin-
gers is feasible. This case is reported to allay the concern 
of the reconstructive surgeon when faced with this unique 
situation of “repeat amputation of the replanted finger.” 
This patient reported high satisfaction with the procedure. 
Replantation must be attempted, especially in the event of 
multiple digit amputations.
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