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Introduction

Loss of thumb results in functional loss amounting to 40% of
hand function.1 Microvascular toe-to-hand transfer is the
gold standard for reconstructing an amputated thumb, typi-
cally performed electively. Situations rarely occur where
there is an amputation of the lower limb with the same
patient requiring thumb reconstruction. We present a case
where the great toe was harvested prior to above-knee
amputation of a nonsalvageable lower limb and was used
to reconstruct the thumb with successful rehabilitation.
Increased awareness of the possibility is essential to seize
the opportunity of thumb reconstruction sourcing the toe
from the limb to be amputated.

Case Report

A59-year-old right-handedmansustainedcrush injuries tohis
right hand and left lower limb while attempting to board a
moving train. He suffered a grade 3B open supracondylar
fracture of the femur and a Schatzker type IV fracture of the
tibia with skin loss extending from the middle of the thigh to
the middle of the leg. Primary management at another center
involved debridement and skeletal stabilization of the left
lower limb fractures (►Fig. 1). The right hand suffered thumb
amputation at themetacarpal head level, indexfinger through
the neck of metacarpal, and the middle finger through proxi-
mal phalanx (►Fig. 2). He reached our hospital 10 days post-
injury for soft tissue reconstruction of the lower limb.
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Abstract Utilization of tissues from the amputated part to cover critical structures or enhance
function in another area is a valuable technique in reconstructive surgery. For this
“spare part surgery” to occur high level of awareness is to be present among surgeons
who perform the primary procedure. We are presenting a case wherein the great toe
was harvested for thumb reconstruction in a patient who had a nonsalvageable lower
limb injury with a crush injury of the hand with amputation ofmultiple fingers including
the thumb. The patient on follow-up is using his reconstructed thumb for all his
activities including for wearing the lower limb prosthesis. Harvesting the toe from the
to be amputated part has the advantages of harvesting more skin, longer length of
tendons, vessels, and nerves since there is no need for donor site closure or any concern
for donor site morbidity.
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On arrival, we found the lower limb wound infected, an
open knee joint with the articular cartilages appearing nonvi-
able. Exposed fracture site revealed desiccated bone. Skin loss
extended from the mid-thigh to the middle of the leg anteri-
orly and near circumferentially at the level of the knee joint
(►Fig. 1). The knee was unstable. Considering the presence of
infected and unstable joint, with possible long-segment bone
loss post-debridement, and extensive skin loss, it was decided
that the best option would be an above-knee amputation and
fitting the stump with a prosthesis. On explaining the time
frame of treatment, cost of care, and possible outcome in
attempting tosalvageversusamputation, thepatient chose the
option of amputation.

When the patient agreed for amputation of the lower
limb, we suggested reconstruction of the amputated thumb
with toe transfer to which the patient agreed. The great toe
was chosen because the hand had suffered amputation of

multiple fingers. We have found that in such instances great
toe transfer provides more power to the hand than second
toe transfer.2

Two teams worked on the patient. One team harvested
the great toe and the second team completed the above-knee
amputation. The great toe was harvested at the level of the
metatarsophalangeal joint, andwasfixed to thehead of thefirst
metacarpal with a 1.5-mmKirschner wire. Flexor and extensor
tendons and digital nerves were repaired. The dorsalis pedis
arterywas anastomosed to the radial artery and the saphenous
veinwas anastomosed to the cephalic vein (►Fig. 3). Kirschner
wirewas removedat 5weeks followedby therapy. By6months,
he could pinch and grasp objects, eat and write with his hand,
and do all his day-to-day activities.

Assessment at 1 year revealed a grip strength of 25% of the
normal hand, effective opposition (Kapandji score of 5), and a
Disabilities of the Arm, Shoulder and Hand (DASH) score of

Fig. 1 Presenting images of the left lower limb. (A) Nonsalvageable limb with a Mangled Extremity Severity Score (MESS) of 7 and Ganga
Hospital Open Injury Severity Score (GHOISS) of 14. The implants were found to be exposed. (B) Radiograph showing the severity of the bony
injury around the knee making it unstable.

Fig. 2 Presenting image and radiograph of the right hand. (A and B) The thumb was amputated at the metacarpal head level. The index and
middle fingers were also in an amputated state.
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37.9. The Jebsen–Taylor scorewas 77 for the affected hand and
83 for the unaffected hand, which showed that there was no
transference of dominant functions to the left hand. The
patient wasfittedwith a prosthesis for walking, andwas using
the reconstructed thumb forwearing theprosthesis. Thepulp-
to-pulp pinch strength improved by 25% (2kg at 1 year) and
lateral pinch improved by 40% (2.5kg at 1 year) (►Fig. 4). The
Kapandji score improved to 9. Sensations improved from
protectiveat1year todiminished light touchonmonofilament
testing at 5 years. Though the two-point discrimination mea-
suredmore than15mmduring the follow-upassessments, the
patient was using the new thumb well. The DASH score

improved to 31. The patient successfullymanaged daily activi-
ties. Since thehand function is goodwith the great toe transfer
to the thumb, we do not consider a second toe transfer. The
patient is satisfied with the functional results and has not
opted for any further surgeries.

Discussion

Toe transfer is the ideal method of thumb reconstruction
following amputation.3 Usually, it is performed electively.
Acute primary reconstruction has also been done with
proven safety and good outcomes.4–7 There are even more
advantages in harvesting a toe from the limb to be amputated
—more skin can be harvested, longer length of vessels,
nerves, and tendons can be taken along without any concern
for donor site morbidity. Harvest time is also shorter since
there is no need to close the donor site.

In our experience, most patients choose second toe over
the great toe for thumb reconstruction due to lesser donor
site morbidity. When there is severe mutilation, great toe
transfer would provide a better functional result than
a second toe transfer with negligible donor site issues, since
only parts which otherwise would be discarded are used.3

Opportunistic spare part surgery has been in the armamen-
tarium of the reconstructive microsurgeon to enhance the
quality of life of the individual.8,9 It exemplifies the 11th
principle enunciated by Gillies—“Never throw anything unless
youare sure that it is not necessary.”10Ability to see thebroader
picture and making the entire plan rather than for that day,
would allow the utilization of tissue “spare parts,” to recon-
struct critical defects. This becomes significant since most of
these patients would be treated by nonplastic surgeons. The
case is presented to revisit this spare part surgery concept and
explain the need for referral to higher centers when the
possibility is thought of. Reconstruction of the thumb is impor-
tant in this patient since he has suffered an above-knee ampu-
tation and one needs a good hand to help wear the prosthesis.

Fig. 3 Great toe harvested for thumb reconstruction.

Fig. 4 Successful great toe to hand transfer. (A and B) Good position of the new thumb. (C) Radiograph showing good bone union.
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Conclusion

The concepts of toe-to-thumb transfer and tissue repurpos-
ing in emergencies are well known, but their combination is
rarely discussed. Primary care surgeonsmust bemade aware
of the possibilities so that timely referral could be made to
make “spare part” surgery possible.
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