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Heterodigital Free Flap of Index Finger Amputee for Coverage
of the Long Finger Soft Tissue Defect — A Case Report -
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If the replantation on the original position is not possible, the amputated tissue of a hand
may be used as a donor for recovering hand functions at other positions. This procedure
is termed ‘heterodigital replantation’. An 63-year-old male patient who was in press
machine accident came to Our Hospital. He had large dorsal soft-tissue defects (5%3
cm) on his left long finger and complete amputation on his left index finger through the
proximal interpharyngeal joint. Replantation was not indicated because crushing injury
of index finger was severe. So we decided to use index finger soft tissue as heterodigital
free flap for the coverage of the long finger defect. The ulnar digital artery and dorsal
subcutaneous vein of the free flap were anastomosed with the radial digital artery
and dorsal subcutaneous vein of the long finger. The heterodigital free flap provided
satisfactory apperance and functional capability of the long finger. The best way to
treat amputation is replantation. But sometimes surgeon confront severely crushed
or multi-segmental injured amputee which is not possible to replant. In this situation,
reconstructive surgeons should consider heterodigital free flap from amputee as an option.
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Since Komatsu and Tamai' reported the first successful
replantation of a completely severed finger of a human by
using the microvascular anastomosis in 1968, the replantation
of amputated fingers using microscopes has been advanced
consistently. But in case that irreversible damage is
accompanied, an amputated part may not be reattached
to their anatomically original position." If the replantation
on the original position is not possible, the amputated
tissue of a hand may be used as a donor for recovering
hand functions at other positions. This procedure is termed
‘heterodigital replantation’. The biggest purpose of this
surgery is to minimize the functional loss of the amputated
finger while to maximize the recovery of functions of the
entire hand.” Heterodigital free flaps have an advantage that
the reconstruction can be made without additional donor
site morbidity by using tissues damaged by trauma such

as amputated, discarded or non functioning limbs.>® For
successful heterodigital free flaps, it is necessary to preserve
as much useful tissue as possible in the initial surgery and
perform the reconstruction using the preserved tissue by
deciding the priority of fingers to be replanted according to
the degree of trauma and the demand of the patient.®

Herein, authors report a case of reconstruction which
was performed on a patient using his amputated finger as a
heterodigital free flap to preserve functions of other fingers
since the amputated finger could not be replanted due to the
severity of crushing injury.

CASE REPORT

A 63-year-old male patient who had a press machine
accident came to the Our Hospital. Mutilated index finger was
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completely amputated distally at the proximal interpharyngeal
joint by severe crushing injury, where the avulsion of all
arteries, veins, tendons and nerves was observed. Index finger
showed open comminuted fracture, and the fracture site
was exposed since the amputated part had full thickness soft
tissue defect at the dimension of 5x3 cm and bone defect on
the radial side (Fig. 1, 2). Since crushing and avulsion injuries
in the amputated part of the index finger were too severe,
the reconstruction of bony structure was difficult, which
corresponds to the contraindication to replantation. Even if
the replantation was successful, the finger would have no
function at all and therefore, the fillet flap of index finger
was performed at the proximal phalanx level. After bone
was removed from the amputated part of the index finger, a
heterodigital free flap of the size 5x3 cm including a digital
artery and a dorsal subcutaneous vein was dissected from
intact ulnar aspect under a microscope. Pedicle length of
amputated part was 1.5 cm. Since dorsal skin and soft tissue
defects on the long finger were measured as a radial aspect
of 5X3 cm distally at the proximal interpharyngeal joint, and
the extensor digitorum tendon was exposed, flap coverage
was necessary. Radial digital artery and dorsal subcutaneous
vein were isolated at the proximal phalanx level of the
long finger, and the free flap was placed on the defect site
and partially sutured. Under a microscope, the end-to-end
anastomosis of digital artery and dorsal subcutaneous vein of
the free flap with those of the long finger, respectively, were
performed using 10-0 ethilon. When the clamp was removed,

Fig. 1. Preoperative view. (A) A 63-year-old male patient who was
in press machine accident came to Our Hospital. Large dorsal soft-
tissue defects (5x3 cm) of the long finger. (B) Crushing amputation of
the index finger through the proximal interpharyngeal joint.
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excellent flow was observed in all anastomosed vessels
and the flap displayed good capillary filling (Fig. 3). The
remaining part of the flap was sutured using 5-0 prolene and
6-0 ethilon. Postoperative course showed complete survival
of the reconstructed tissue without abnormal findings.
The patient started the active and passive range of motion
exercise 10 days after surgery for the rapid recovery of the
joint movement and was discharged after 4 weeks. During
the 6 month post-operative follow-up examination period,
the patient showed the satisfactory outcomes in the recovery
of functions of the long finger such as flexion, extension,
and pinch, and also in the aesthetic aspect (Fig. 4, 5). The

Fig. 2. Preoperative view. A plain radiograph showing crushing
amputation of the index finger through the proximal interpharyngeal
joint. (A) Anterior-posterior view. (B) Oblique view.

Fig. 3. Intraoperative view. Index finger soft tissue as heterodigital
free flap for the coverage of long finger defect.
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Fig. 4. Postoperative 6 months view. Functional results 6 months after replantation. The heterodigital flap enables recovery of ranges of motions. (A)

Extension and abduction. (B) Adduction. (C) Flexion.

Fig. 5. Postoperative view. A plain radiograph after heterodigital flap
transplantation of the digit. (A) Anterior-posterior view. (B) Lateral view.

reconstructed proximal interphalangeal joint of the left long
finger was stable and the patient did not complain of any
pain.

DISCUSSION

One hundred thousand digital amputations occur each
year in the United States. Among these, cases corresponding
to replantation indication are fewer than 30%, the survival
rate in the cases that digital replantations are performed is
80% to 94%, and the satisfactory functional outcomes after
surgery are obtained in 60% to 78% of the cases.” Although
replantation and revascularization are the best option
when hands are completely amputated or have crushing
injuries, amputated parts that are in good condition should

be reconstructed on functionally important sites in case
that replantation is impossible at the original site due to the
mutilated injury of several parts of hands.”

Thorne et al.” mentioned the topical and systemic factors
contraindicant to the replantation of amputated fingers. The
topical factors include severe crushing and avulsion injuries,
extensive soft tissue or muscle loss, multiple segmental
nerve defects, and a long ischemic time while the systemic
factors include vascular shock, and pre-existing abdominal,
thoracic and intracranial lesions that are life-threatening. In
the case of the authors, the patient’s index finger amputation
corresponds to the contraindication to the replantation
due to the severe crushing and avulsion that precluded the
reconstruction of bony structure. Even if the replantation was
successful, the fingers would look abnormal and would not
have any function or sensation. So we decided not to replant
index finger, but to use as a heterodigital free flap for another
defect.

Since a heterodigital free flap provides reliable and
excellent tissue quality as well as enables early primary
healing, minimizes scars, and reduces swelling, it is ideal for
the resurfacing of defects of hands. In addition, it enables the
reconstruction without additional donors so that there is the
advantage of no donor site morbidity. Since the heterodigital
free flap can reconstruct skin, fat, fascia, bone, muscle,
tendon and nerve as necessary,”® it should not be overlooked
that it can be used as the source of vascularized free flaps to
preserve the function of other fingers in case that the damage
of a finger is so severe that it is non-replantable.
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However, when planning heterodigital flaps, care should be
taken to desquamation during surgery since blood vessels pass
through the area of trauma, and therefore the damage might
have been accompanied into the blood vessels. To perform
proper debridement of devitalized tissue and find the useful
tissue can be a key for successful heterodigital replantation.*

The heterodigital flap is in the same surgical field, and it
provides the suitable caliber of arterial vessel and the reduced
surgery time due to a single microvascular anastomosis.
In addition, it does not need additional donors, and can
reconstruct the tissue with similar textures. Eventually it can
provide the better functional outcome to reconstructed hands
by allowing early mobilization and rehabilitation.

The authors used hand tissue, that could not be replanted,
as a heterodigital free flap in order to reconstruct other fingers
suffering accompanied damages, and were able to get good
functional recovery.

Nonreplantable fingers may be used as a source of
vascularized free flaps for reconstruction of complex
wounds on the injured hand, and this opportunity should
not be overlooked.? In light of the results from this report,
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reconstructive surgeons should consider heterodigital free
flaps as a viable option.
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