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ABSTRACT 

 

 

ARTICLE DETAILS 

 
Heterotopic hand reconstruction is a surgical technique involving the transfer of amputated or non-

replantable segments to alternative positions to optimize hand function following severe or 

mutilating injuries. This approach is employed when direct reimplantation is unfeasible due to 

extensive tissue damage or tissue loss at the original site. It allows for the repurposing of non-

viable digits or tissues—for example, converting a non-salvageable finger into a functional thumb 

or utilizing parts from damaged digits to reconstruct joints, bones, or soft tissues. The choice of 

tissues and transfer sites is customized based on injury characteristics and functional goals, with 

an emphasis on restoring opposition and prehension. Clinical outcomes demonstrate that 

heterotopic procedures can provide significant functional gains, including sensate, power grip, and 

refined prehension, thus playing a crucial role in complex hand trauma reconstruction. These 

techniques offer effective solutions to restore hand functionality and improve patient quality of 

life in challenging cases. 
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INTRODUCTION 

Heterotopic hand reconstruction refers to the surgical transfer 

and replantation of amputated or non-salvageable parts of the 

hand (such as fingers or joints) to a different, non-anatomic 

location on the same or contralateral hand, with the goal of 

maximizing functional recovery after severe or mutilating 

hand injuries. This approach is typically considered when 

direct replantation of the amputated part to its original site is 

not feasible due to extensive tissue damage, contamination, 

or loss of the recipient site, but the amputated part or its 

components remain viable for transfer. 

 Common scenarios include: 

• Transferring a non-salvageable finger or thumb to 

reconstruct a more functionally important digit, such as using 

a finger to reconstruct a thumb, which is critical for 

opposition and prehension.[1-4] 

• Using vascularized joints, bone, or soft tissue from 

amputated or non-replantable digits to reconstruct defects in 

other parts of the hand, thereby restoring key functions such 

as pinch, grip, or webspace.[2][5] 

• "Spare parts" reconstruction, where tissues from non-

replantable digits are recycled as grafts or flaps to address 

composite defects.[2][5] 

The primary objective is to restore essential hand functions, 

particularly thumb opposition and the ability to perform 

tripod or lateral pinch, by prioritizing the reconstruction of a 

thumb and at least two opposing fingers.[1-3] Heterotopic 

procedures may involve microsurgical techniques, including 
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free tissue transfer and microvascular anastomosis, and can 

be performed acutely or in staged reconstructions.[1-2][5] 

Clinical outcomes reported in the literature indicate that 

heterotopic hand reconstruction can achieve satisfactory 

restoration of sensate, prehensile function, and acceptable 

hand appearance, with patients regaining the ability to 

perform activities of daily living and work-related tasks.[1-4] 

The choice of which digit or tissue to transfer, and to which 

location, is individualized based on the pattern of injury, 

available tissues, and functional priorities.[2-3] 

Specific indications include: 

• Irreparable loss or severe damage to the thumb, where a non-

thumb digit (e.g., index, middle, or ring finger) is transferred 

to the thumb position to restore opposition and grasp.[1-2] 

• Multiple digital amputations with some digits or parts non-

salvageable at their original sites but suitable for transfer to 

more functionally advantageous positions, such as 

reconstructing at least two opposable fingers in addition to the 

thumb.[1-2] 

• Severe metacarpophalangeal or proximal interphalangeal 

joint destruction, where vascularized joint transfer from a 

non-salvageable digit is used to reconstruct a more critical ray 

or joint, thereby improving overall hand function.[3] 

• Complex injuries where "spare parts" from non-replantable 

or less functional digits are recycled to reconstruct bone, skin, 

or web spaces, or to provide sensate coverage.[2] 

In all cases, the decision to pursue heterotopic reconstruction 

is individualized, with priority given to restoring a functional 

thumb and at least two fingers capable of opposition, as this 

configuration is critical for meaningful hand function.[1-2] 

The literature emphasizes that these procedures are essential 

tools in the reconstructive armamentarium for maximizing 

functional outcomes after severe hand trauma.[3] 

 

Table 1. Key aspects of heterotopic hand reconstruction: 

Aspect Details 

Definition Transfer of non-replantable or amputated parts to alternative hand sites 

Purpose Maximize hand function, especially opposition and prehension 

Common Procedures Digit-to-digit transfer (e.g., finger to thumb), joint or tissue transfer from non-replantable parts 

Indications Severe digital or hand injuries with non-salvageable tissues, complex trauma, or amputations 

Goals Restoring opposition, grip, pinch, range of motion, sensory function 

Techniques Used Microsurgical free tissue transfer, vascularized joint transfer, grafting 

Key Tissues Transferred Fingers, joints, soft tissues, skin from non-viable parts 

Clinical Outcomes Improved hand function, ability to perform daily activities, better aesthetic result 

Advantages Recycles tissue, restores critical functions, individualized approach 

Challenges Technical complexity, matching tissues, postoperative care requirements 

 

Key aspects on surgical techniques 

1. Heterotopic Digital Replantation: This involves replanting 

an amputated digit to a different position than its original 

anatomical site, most commonly to reconstruct a thumb or to 

restore opposition and pinch. For example, a non-salvageable 

finger may be replanted at the thumb position or another ray 

to maximize function. Microvascular anastomosis is required 

for revascularization, and the selection of recipient vessels 

and nerves is dictated by the defect and available tissues. 

Restoration of at least a thumb and two fingers is often 

targeted to achieve tripod pinch and basic hand function.[2, 

3] 

2. Heterotopic Vascularized Joint Transfer: When joints are 

irreparably damaged, vascularized joints from non-

salvageable digits can be transferred to reconstruct critical 

joints (e.g., transferring a proximal interphalangeal joint from 

an amputated finger to a thumb or another finger). These can 

be performed as free tissue transfers with microvascular 

anastomosis or as pedicled transfers if the vascular pedicle is 

intact. The goal is to restore motion at key articulations, with 

careful attention to tendon and soft tissue reconstruction.[3] 

3. Spare Parts Reconstruction: Non-viable or non-replantable 

tissues (bone, skin, tendon, neurovascular bundles) from 

amputated parts can be used as composite grafts or fillet flaps 

to reconstruct defects elsewhere in the hand. This may include 

using bone and skin from a non-replantable digit to 

reconstruct a metacarpal or webspace, or using a 

neurovascular fillet flap to resurface critical areas.[5] 

4. Pollicization and Ray Transposition: In cases where the 

thumb is lost and cannot be replanted, pollicization of an 

index or middle finger (transferring and rotating the finger to 

the thumb position) may be performed, sometimes in 

combination with heterotopic replantation of other digits to 

optimize hand function.[2] 

5. Composite Tissue Flap Transfers: In complex injuries, 

composite tissue flaps (e.g., toe transfers, anterolateral thigh 

flaps, reverse posterior interosseous artery flaps) may be used 

to reconstruct missing digits or soft tissue, often in 

combination with heterotopic techniques to maximize 

function and coverage.[6, 7] 

6. Targeted Muscle Reinnervation and Free Flap Coverage: 

In select cases, targeted muscle reinnervation and free 

fasciocutaneous flaps may be used in conjunction with 

heterotopic replantation to optimize both coverage and 

functional outcomes, particularly in complex or bilateral 

injuries.[8] 

The surgical approach is dictated by the specific pattern of 

injury, the viability of tissues, and the reconstructive priorities 
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(e.g., restoration of sensate pinch, opposition, and grasp). The 

literature emphasizes the importance of individualized 

planning, meticulous microsurgical technique, and a staged 

approach when necessary to optimize both function and 

aesthetics.[6-8] 

 
Figure 1. Third finger reconstruction with inguinal flap 

 

 
Figure 2. Dissection for taking the first finger for transfer, tendon dissection, dorsal artery preservation and fatty tissue 

preservation. 

 

 
Figure 3. Successful toe to hand transfer, 1st finger left hand, tendon vein artery nerve + skin graft. 
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CONCLUSION 

Heterotopic hand reconstruction is a valuable surgical 

approach in cases of severe or mutilating injuries where 

conventional replantation of the amputated segment is not 

possible. This technique allows for the transfer of non-

replantable parts or tissues to alternative locations on the 

hand, aiming to restore critical functions such as opposition, 

grip, and pinch. The procedures are tailored individually 

based on the pattern of injury, available tissues, and the 

patient’s functional priorities. The literature supports that 

these surgeries can achieve meaningful functional restoration, 

enabling patients to perform daily activities and work-related 

tasks. Overall, heterotopic reconstruction is a vital tool in the 

reconstructive armamentarium for maximizing hand function 

after complex trauma. 
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