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Survival rates of digital replantation vary in different regions and countries, and Asian
surgeons see more challenging cases and have developed some unique methods.
Replantation of multiple digits in one or both hands can follow a structure-by-
structure method or a digit-by-digit method. For replanting all 10 digits, 3 or 4 teams
should be organized. Flow-through flaps, often venous flaps, can be taken from the
distal forearm or lower extremity to repair defects of soft tissues and arteries. A pedi-
cled digital artery flap from the adjacent digit can also repair tissue defects and sup-
ply blood to the replanted digit.
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This article presents the authors’ understanding and experience concerning anatomic
studies and clinical methods in microsurgical hand reconstruction. The 4 parts of this
article includeanatomic study of the hand for developingnew flaps; applicationofmini-
flaps from the hand, including clinical experience with 8 unique flaps in the hand;
anatomic and clinical considerations concerning several flaps from other parts of the
human body; and our experience with vascularized free toe joint transfer.
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The main goals of treating severe crush injuries are debriding away devitalized tissue
and filling any resultant dead space with vascularized tissue. In the authors’ experi-
ence, the most ideal methods for soft tissue coverage in treating crush injuries are
the iliac flap, the adipofascial lateral arm flap, and the gracilis flap. Accompanying
bone defects respond very well to free corticoperiosteal flaps. Digital defects often
require the use of complete or subtotal toe transfer to avoid amputation and restore
function to the hand.
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Vascularized osteochondral flaps are a new technique described for the reconstruc-
tion of challenging articular defects of the carpus. The medial femoral trochlea
osteochondral flap is supplied by the descending geniculate artery. This osteochon-
dral flap has shown promise in the treatment of recalcitrant scaphoid proximal pole
nonunions and advanced avascular necrosis of the lunate. The anatomy, surgical
technique, and results are discussed, with clinical cases provided.
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Vascularized small-bone grafting is an efficient and often necessary surgical approach
for nonunion or necrosis of several bones in particular sites of the body, including
scaphoid, lunate, distal ulna, and clavicle. The medial femoral condyle is an excellent
graft source that can be used in treating scaphoid, ulna, clavicle, or lower-extremity
bone defects, including nonunion. Vascularized bone grafting to the small bones,
particularly involving reconstruction of damaged cartilage surfaces, should enhance
subchondral vascular supply and helpprevent cartilage regeneration. Vascularized os-
teoperiosteal and corticoperiosteal flaps are useful for treating nonunion of longbones.
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Novel and combined tissue transfers from the lower extremity provide new tools to
combat soft tissue defects of the hand, foot, and ankle, or fracture nonunion. Flaps
can be designed for special purposes, such as providing a gliding bed for a grafted
or repaired tendon or for thumb or finger reconstruction. Propeller flaps can cover
soft tissue defects of the leg and foot. In repairing severe bone and soft tissue de-
fects of the lower extremity, combined approaches, including external fixators,
one-stage vascularized bone grafting, and skin or muscle flap coverage of the trau-
matized leg and foot, have become popular.
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Reconstruction of soft tissue defects following tumor ablation procedures in the
trunk and extremities can challenge the microsurgeon. The goal is not just to provide
adequate soft tissue coverage but also to restore form and function and minimize
donor site morbidity. Although the principles of the reconstructive ladder still apply
in the trunk and extremities, free tissue transfer is used in many cases to optimally
restore form and function. Microsurgery has changed the practice in soft tissue tu-
mors and amputation is less frequently necessary.
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As microsurgical expertise has improved, allowing for the safe transfer of smaller and
more refined flaps, free tissue transfer has continued to gain popularity for the
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