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ABSTRACT

The thumb accounts for 40% of hand function, and its loss requires reimplantation or reconstruction. Although reimplantation is
the ideal treatment, alternative options are necessary when it fails. Osteoplastic reconstruction constitutes a less complex and less
invasive option. We present the case of a 58-year-old man who underwent osteoplastic thumb reconstruction following a failed
reimplantation after a metacarpophalangeal (MCP) amputation. The surgical technique, clinical outcomes, and radiological find-
ings after more than 6 years of follow-up are described. Conclusions: Osteoplastic reconstruction using an iliac crest graft and an
inguinoabdominal flap is a safe and effective option for thumb reconstruction after failed MCP-level amputations. It provides good
functional outcomes and is reproducible in settings without access to more complex reconstructive techniques.
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Reconstruccion osteoplastica del pulgar. Técnica y resultado luego de mas de 6 afnos de seguimiento

RESUMEN

El pulgar representa el 40% de la funcion de la mano, y su pérdida requiere un reimplante o reconstrucciéon. Aunque el reimplante
es el tratamiento ideal, existen alternativas ante el fracaso. La reconstrucciéon osteoplastica es una opcién menos invasiva. Se
presenta un caso de reconstruccién osteoplastica del pulgar tras un reimplante fallido en un hombre de 58 afios con amputacion
metacarpofalédngica. Se detallan la técnica quirurgica, los resultados clinicos y radioldgicos tras 6 afios de seguimiento. Conclu-
siones: La reconstruccion osteoplastica con injerto de cresta iliaca y colgajo inguinoabdominal es una opcién segura y eficaz
para la reconstruccion del pulgar tras amputaciones metacarpofalangicas fallidas, ofrece buenos resultados funcionales y es
replicable en entornos sin acceso a tratamientos mas complejos.
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INTRODUCTION

The thumb contributes approximately 40% of hand function; therefore, its complete loss at the metacarpopha-
langeal level, or Lister’s group 4,' requires restoration or reconstruction.

The requirements for a functional thumb are stability, adequate length, mobility, sensibility, and absence of
pain.'?

Although replantation is the best option, when it is not possible or when it fails, several reconstructive alter-
natives exist. The current gold standard is free vascularized toe-to-hand transfer. However, this is a technically
demanding procedure and requires amputating part or all of a healthy toe, which may be unacceptable to some
patients.”*

Other reconstructive options include deepening of the first web space (phalangization), transposition (polliciza-
tion) of another finger, and osteoplastic reconstruction.'
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The aim of this article is to report our experience with osteoplastic reconstruction as an alternative for thumb loss
at the metacarpophalangeal level (group 4) in patients who declined toe-to-hand transfer. The technique used, as
well as the clinical and functional outcomes after more than 6 years of follow-up, are described.

CLINICAL CASE

A 58-year-old male pharmacist presented with a traumatic amputation of the thumb at the metacarpophalangeal
level, with a failed replantation attempt, in his dominant hand. Because he declined reconstruction using a toe-to-
hand transfer, osteoplastic reconstruction was proposed (Figure 1).

Figure 1. AP (A) and oblique (B) radiographs of the affected hand in the emergency setting (thumb amputation).

Technical Details
First Stage

1) Marking of the donor area for the inguinoabdominal flap: the vascular pedicle was identified, and the flap was
planned according to the surface area required to cover the neothumb.

2) Harvesting of the iliac crest flap: a structural iliac crest graft was obtained and shaped to match the dimensions
of the contralateral thumb.
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3) Fixation of the iliac crest graft: the graft was stabilized to the remaining base of the proximal phalanx using
wire cerclage in the coronal and sagittal planes of the metacarpophalangeal joint, supplemented with temporary
Kirschner wires. If tendon remnants are present, a tenoplasty may be performed; this was not required in our pa-
tient (Figure 2).

Figure 2. AP (A) and oblique (B) follow-up radiographs of the affected hand. Iliac crest graft plus wire cerclage.

4) Coverage of the graft with the tubulized flap: the bony graft of the neothumb was covered with the tubulized
inguinal flap, with maximal thinning of the adipose layer.

Second Stage

1) Flap division: three weeks after the first stage, the inguinal flap was divided, yielding a reconstructed neo-
thumb.

Reoperations: Debulking procedures are required to reduce flap volume when excess abdominal fat is present. In
this case, two subsequent reoperations were performed.
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After 6 years of clinical and radiological follow-up, the patient reports no pain or subjective limitations for work
or sports activities (DASH [Disabilities of the Arm, Shoulder and Hand] score 19/100; PRWE [Patient-Rated
Wrist Evaluation] score 43/100). He uses a strong modified tip-to-tip pinch, with full closure of the remaining four
fingers. Grip strength is 75% compared with the contralateral hand, measured with a Jamar dynamometer. He has
anesthesia over the flap area, without contact-related injuries (Figure 3).

Figure 3. Clinical follow-up 6 years after surgery.
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Radiographs show partial bone remodeling due to resorption, with a 10% loss of graft length, without clinical
implications or fragility-related findings (Figure 4).

It is worth noting that the modified pinch is functional with all fingers, allowing adequate opposition and stabil-
ity of the neothumb during precision tasks. This grasping ability is demonstrated in Figure 5, which shows correct
functional integration of the reconstructed thumb in both fine pinch and power maneuvers.

3\

Figure 4. Radiographic follow-up 6 years after surgery.
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Figure 5. Clinical follow-up 6 years after surgery. Functional modified tip-to-tip pinch.
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DISCUSSION

Reconstruction of the thumb after traumatic amputation at the metacarpophalangeal joint is essential due to the
crucial function this digit provides. The case presented required a critical decision regarding the most appropriate
reconstructive technique. Although free vascularized transfer of a toe to the hand is considered the gold standard
procedure for thumb reconstruction, the patient declined this option, mainly due to concerns about sacrificing a
healthy toe. This led to choosing osteoplastic reconstruction as an alternative.

Osteoplastic reconstruction, as described in our patient, is documented as a viable technique and one that is
less demanding than toe-to-hand transfer. Graham et al. emphasize that osteoplastic reconstruction remains a
preferred option in settings where resources are limited or when patients wish to avoid more invasive microsur-
gical procedures.!? In this case, the decision to select this technique was consistent with these indications, as it
provides a functional solution without the need to sacrifice a toe.

In the 6-year long-term follow-up, the results are favorable: the patient maintains significant functionality, is
pain-free, and exhibits good adaptation to work and sports activities. These findings are consistent with pub-
lished reports indicating that although osteoplastic reconstruction may result in partial loss of graft length due
to bone remodeling, this generally does not compromise long-term function.* In our case, the 10% loss of graft
length had no significant clinical repercussions, reaffirming the robustness of this technique in providing long-
term stability and functionality.

The literature also mentions possible complications, such as venous congestion, delayed wound healing, and
bone resorption, that may affect outcomes. However, no major complications occurred in this case, suggesting
that meticulous surgical planning and appropriate patient selection are key factors for success.

Anesthesia in the flap area and the need for subsequent debulking procedures to reduce flap volume were ap-
propriately managed, in line with previously reported challenges regarding excess tissue in inguinoabdominal
flap reconstructions.*

Regarding functional outcomes, the patient achieved 75% of grip strength compared with the contralateral
hand and used a modified tip-to-tip pinch. These results are comparable to those reported in other osteoplastic
reconstruction studies. The DASH (19/100) and PRWE (43/100) scores reflect moderate impairment in daily
activities but with significant functional adaptation, similar to that described in other published case series.*

CONCLUSIONS

Osteoplastic reconstruction using an iliac crest graft and an inguinoabdominal flap represents a safe and effec-
tive option for thumb reconstruction following failed metacarpophalangeal amputations. The technique provides
functional clinical results ranging from good to excellent and can be replicated in settings lacking the capacity to
perform more complex microsurgical procedures.
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