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ABSTRACT ARTICLE DETAILS

Background: Hand trauma resulting from occupational machinery accidents represents complex  Published On:
high-energy injuries frequently associated with contamination, tissue necrosis, and soft-tissue 30 March 2026
infection, which can hinder early cutaneous coverage and compromise functional outcomes.
Appropriate management requires effective control of the septic focus, adequate preparation of
the recipient bed, and timely reconstruction using reliable coverage techniques.

Case Report: We report the case of a 34-year-old left-hand—dominant male who sustained a
traumatic avulsion injury to the left hand during occupational activity. Initial management
consisted of primary wound closure; however, the patient subsequently developed a soft-tissue
infection with formation of a dorsal abscess, which required surgical drainage and broad-
spectrum antibiotic therapy adjusted according to clinical progression. Following serial surgical
debridements, a dorsal cutaneous defect measuring 14 x 7 cm with viable granulation tissue was
obtained. Definitive coverage was achieved using a split-thickness skin graft (0.30 mm)
harvested with an electric dermatome. At five days postoperatively, adequate graft integration
was documented, with no evidence of necrosis or persistent infection, allowing the initiation of
early functional rehabilitation.

Discussion: Post-traumatic infections of the hand require prompt surgical drainage and targeted
antibiotic therapy, as pharmacologic treatment alone is insufficient in the presence of purulent
collections. Adequate preparation of the recipient bed represents the most important determinant
of successful graft take. In extensive dorsal defects, split-thickness skin grafts offer higher rates
of integration due to their lower metabolic demand and greater tolerance to irregularities of the
wound bed. Graft incorporation occurs through the sequential phases of plasmatic imbibition,
inosculation, and maturation. Early clinical evaluation is therefore essential to identify potential
complications and prevent functional impairment.

Conclusion: Sequential control of infection followed by coverage with a split-thickness skin
graft represents an effective and safe strategy for the management of extensive dorsal hand
defects resulting from occupational trauma. This approach provides stable cutaneous coverage
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and facilitates early functional rehabilitation.

Split-thickness skin graft; Hand infection; Occupational hand trauma; Soft-

tissue reconstruction; Dorsal hand defect.

INTRODUCTION

Hand trauma represents a frequent cause of consultation in
emergency departments and reconstructive surgery units,
particularly among the working-age population, in whom
industrial machinery accidents constitute one of the highest-
energy and most complex injury mechanisms. These injuries
often involve not only cutaneous loss but also associated
damage to tendons, osteoarticular structures, nerves, and the
microvasculature, leading to significant functional
impairment due to the highly specialized biomechanical role
of the hand in grasping, sensation, and fine motor control. In
this context, even seemingly limited skin defects may result
in permanent disability if not managed appropriately and in
a timely manner.

Crush and avulsion mechanisms produce progressive
tissue destruction that frequently exceeds the initially visible
injury. The transmitted energy leads to capillary thrombosis,
interstitial edema, increased tissue pressure, and secondary
necrosis, all of which favor bacterial colonization and the
development of soft-tissue infections. Unlike other
anatomical regions, the hand contains closed fascial
compartments and tendon sheaths that facilitate deep spread
of infection and compromise local perfusion. This
anatomical characteristic explains the rapid progression
toward abscess formation, tissue necrosis, and further soft-
tissue loss when treatment is inadequate. For this reason,
early primary closure of contaminated or high-energy
wounds may lead to infectious complications and
reconstructive failure.

The modern management of these injuries is based on a
sequential approach. Initially, the primary objective is
control of the infectious focus through timely surgical
drainage, debridement of necrotic tissue, and targeted
antibiotic therapy. Once the septic phase has been
adequately controlled, the next step is to obtain a
biologically suitable recipient bed for definitive cutaneous
coverage. Proper preparation of the wound bed—
characterized by well-vascularized granulation tissue,
absence of necrosis, adequate hemostasis, and mechanical
stability—represents the most important determinant of
reconstructive success.

Among the available coverage options, skin grafts
constitute a fundamental reconstructive tool in hand surgery,
particularly in extensive dorsal defects where preservation
of deeper structures allows their use. Because skin grafts
lack an intrinsic vascular pedicle, their viability depends
entirely on revascularization from the recipient bed;
therefore, graft survival is directly related to the quality of
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the prepared tissue bed. Split-thickness skin grafts
demonstrate higher take rates and greater biological
tolerance in previously infected or relatively vascularized
wound beds. In contrast, full-thickness grafts provide
superior aesthetic characteristics and less secondary
contraction but require optimal local conditions to ensure
survival.

Understanding the biological principles of graft
integration—plasmatic imbibition, wvascular inosculation,
and maturation—allows optimization of functional
outcomes and helps minimize complications such as graft
necrosis, scar contracture, or joint stiffness. In the hand,
where mobility and sensation are essential for function,
stable cutaneous coverage and early mobilization are critical
to achieving adequate rehabilitation.

This report describes the sequential management of a
dorsal cutaneous defect of the hand following an
occupational traumatic injury complicated by soft-tissue
infection. Emphasis is placed on the importance of effective
septic control, appropriate preparation of the recipient bed,
and coverage with a split-thickness skin graft as an effective
reconstructive strategy to restore cutaneous integrity and
promote functional recovery.

CASE PRESENTATION

A 34-year-old left-hand—dominant male with no
significant past medical history sustained a traumatic
avulsion injury to the left hand following the fall of a
mechanical suspension device during occupational
activities. He initially presented to the emergency
department, where primary closure of the cutaneous flap
was performed, and he was discharged with outpatient
follow-up.
During the subsequent clinical course, the patient developed
an unfavorable evolution characterized by soft-tissue
infection (Figure 1). Broad-spectrum antibiotic therapy was
initiated using a dual oral regimen consisting of
metronidazole 500 mg and cephalexin 500 mg.
Subsequently, a purulent collection was identified on the
dorsal surface of the left hand, and surgical drainage was
performed with evacuation of approximately 50 cc of
purulent material. Management was continued with serial
wound care using a silver ion-based antiseptic and oral
antibiotic therapy for two weeks.
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evaluation on day five, adequate graft integration into the
recipient bed was observed, with no evidence of necrosis or
ongoing infection. (Figure 4).

Figure 1. Left hand demonstrating soft-tissue infection
with the presence of a necrotic eschar on the dorsal
surface.

I. Surgical Technique

Due to the persistence of devitalized tissue, surgical Figure 3. Immediate postoperative image after placement
debridement was performed, resulting in a dorsal wound of an intermediate-thickness split-thickness skin graft.
defect measuring approximately 14 x 7 cm with irregular
margins and the presence of uniformly vascularized
granulation tissue. (Figure 2).

Figure 4. Postoperative image demonstrating adequate
integration of the intermediate-thickness split-thickness

Figure 2. Dorsal wound defect following surgical skin graft at 7 days.
debridement, showing the presence of healthy granulation
tissue.
DISCUSSION
Definitive cutaneous coverage was planned using a split- Hand trauma associated with occupational accidents
thickness skin graft (0.30 mm) harvested with a Zimmer represents a significant source of morbidity among the
electric dermatome. (Figure 3). At the postoperative economically active population and accounts for a
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substantial proportion of consultations in trauma emergency
departments and hand surgery units. These injuries
predominantly occur in young men and frequently involve
the dominant hand, resulting in considerable functional and
socioeconomic consequences due to temporary or
permanent work disability. Injuries caused by industrial
machinery—particularly  those involving entrapment,
crushing, or avulsion—often produce complex damage
characterized not only by cutaneous loss but also by
microvascular  injury, interstitial edema, capillary
thrombosis, and progressive necrosis secondary to
subclinical compartment syndrome. Initial contamination is
typically high due to the working environment, the energy
of the trauma, and the frequent presence of foreign bodies,
all of which predispose to early infection and delay
definitive reconstruction. Consequently, the initial goal of
management is not merely wound closure, but rather
preservation of critical structures, restoration of tissue
perfusion, reduction of bacterial load, and preparation of a
biologically suitable recipient bed for definitive soft-tissue
coverage (Crowe et al., 2020; Wu et al., 2018).

Soft-tissue infections of the hand following trauma or
primary closure under tension represent an expected
complication in  high-energy  injuries. From a
microbiological standpoint, Staphylococcus aureus remains
the most common causative organism, followed by beta-
hemolytic streptococci. However, in industrial or heavily
contaminated wounds, polymicrobial infections involving
gram-negative bacilli and anaerobic bacteria are frequently
observed, particularly in the presence of necrosis,
hematoma, or purulent collections. The pathophysiology of
infection in the hand is influenced by unique anatomical
features, including closed fascial compartments, tendon
sheaths, and fascial planes that facilitate deep spread of
infection and compromise local perfusion. In this setting,
systemic antibiotic therapy alone is insufficient, as purulent
collections create an acidic microenvironment, increase
tissue pressure, and limit antibiotic penetration. Therefore,
the presence of an abscess constitutes an absolute indication
for surgical drainage. Following evacuation, empiric broad-
spectrum antibiotic therapy should be initiated and
subsequently tailored according to deep intraoperative
culture results, a strategy that reduces recurrence and limits
the development of antimicrobial resistance (King, 2023;
Song, 2024).

Surgical control of the infectious focus requires wide
incision, copious irrigation, and meticulous debridement
until viable bleeding tissue is obtained. The persistence of
fibrin, devitalized tissue, or bacterial biofilm prevents
adequate angiogenesis and compromises any subsequent
reconstructive  procedure. In many cases, serial
debridements are required to convert a contaminated wound
into a clean wound suitable for reconstruction. Once the
infection has been controlled, the priority shifts to

preparation of the wound bed for definitive coverage. The
ideal recipient bed should demonstrate uniform granulation
tissue, adequate capillary perfusion, absence of critical
colonization, strict hemostasis, and mechanical stability, as
hematoma formation or shear forces can prevent proper
graft adherence. In the hand in particular, skin grafts do not
survive when placed over tendons lacking paratenon or over
bone without periosteum. Therefore, it may be necessary to
promote granulation tissue formation beforehand, use
dermal matrices, or consider flap coverage when these
structures remain exposed (Milner, 2024).

A skin graft is defined as tissue transferred without its
own vascular pedicle, whose viability depends entirely on
revascularization from the recipient bed. Skin grafts are
classified as either split-thickness or full-thickness
depending on the amount of dermis transferred. A split-
thickness skin graft includes the epidermis and superficial
dermis; it has lower metabolic demand, higher take rates,
and the ability to cover large surface areas, making it
particularly useful in extensive defects or in wound beds
with relative vascularity. However, it is associated with
greater secondary contraction and less favorable aesthetic
outcomes. In contrast, a full-thickness skin graft includes the
entire dermis and provides superior texture, pigmentation,
and less scar contraction, but it requires a highly
vascularized wound bed and carries a greater risk of necrosis
when local conditions are suboptimal. In extensive dorsal
defects following infection, an intermediate split-thickness
skin graft represents the safest reconstructive option,
balancing biological viability with functional outcomes
(Braza, 2025; Ramsey, 2025; Milner, 2024).

Graft integration occurs through three physiological
phases. The initial phase of plasmatic imbibition (first 2448
hours) allows diffusion-based nutrition and adhesion
through fibrin deposition; any hematoma or purulent
collection during this period may result in early graft failure.
This is followed by the phase of inosculation and
revascularization (approximately from day 2 to day 21),
during which capillaries from the recipient bed establish
direct connections with those of the graft, enabling effective
blood circulation. Finally, the maturation phase develops
and may extend over several months, characterized by
reorganization of collagen fibers, gradual reduction of
edema, changes in pigmentation, and progressive scar
contraction. These changes are particularly relevant in the
hand because of their potential impact on functional
outcomes (Milner, 2024; Braza, 2025).

Clinical evaluation of the graft should be performed in a
serial manner. The fifth postoperative day represents a
critical time point for assessment, when a viable graft
typically demonstrates a uniform pink coloration,
appropriate temperature, firm adherence to the recipient bed,
and absence of fluctuance. Persistent pallor suggests arterial
ischemia, violaceous discoloration indicates venous
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congestion, and purulent discharge is indicative of active
infection. Adequate graft integration at this stage allows the
initiation of early protected mobilization, which is essential
to prevent joint stiffness, tendon adhesions, and functional
impairment—complications that are particularly disabling in
the hand (Milner, 2024).

Overall, the favorable evolution observed in this case
aligns with contemporary reconstructive principles:
effective infection control through surgical drainage and
targeted antibiotic therapy, establishment of a well-
vascularized wound bed through serial debridements, and
definitive coverage using a split-thickness skin graft. This
strategy provides stable cutaneous coverage, restores the
protective function of the skin, and facilitates early
rehabilitation, achieving high graft take rates in extensive
dorsal hand defects (King, 2023; Milner, 2024; Song, 2024).

CONCLUSIONS

Hand injuries resulting from high-energy occupational
accidents represent complex lesions characterized by
progressive  tissue  damage, significant  bacterial
contamination, and microvascular compromise. For this
reason, primary closure of contaminated wounds or wounds
under tension should be avoided when appropriate
biological conditions are not present. Timely control of the
septic focus through wide surgical drainage, copious
irrigation, serial debridements, and targeted antibiotic
therapy constitutes the fundamental step to halt progressive
necrosis, reduce bacterial load, and convert a contaminated
wound into a biologically viable wound bed. Preparation of
the recipient area—defined by the presence of uniform
granulation tissue, adequate capillary perfusion, strict
hemostasis, and absence of critical colonization—is the
most important determinant of reconstructive success, as the
viability of any coverage method depends directly on the
vascular quality of the wound bed.
The selection of cutaneous coverage should follow the
principles of the reconstructive elevator, a concept that has
replaced the traditional reconstructive ladder and allows
individualized selection of the most appropriate technique
based on factors such as defect depth, exposure of critical
structures, prior contamination, functional requirements, and
the patient’s overall condition. In well-vascularized
superficial defects, healing by secondary intention or skin
grafting may be appropriate. However, when vital structures
are exposed—such as tendons lacking paratenon, bone
without periosteum, or joints—advancement along the
reconstructive elevator toward local, regional, or free flaps
providing vascularized tissue becomes necessary. (Figure 5)

Figure 5. Harvesting and placement of a split-thickness skin graft.

(A) The split-thickness skin graft is harvested from the anterior thigh using an
electric dermatome.

(B) The graft is then placed flat and without folds on a meshing template.

(C) Multiple incisions are created to allow expansion of the graft, which may
increase its surface area by up to six times its original size.

(D) Meshed grafts are particularly useful for covering extensive and irregular
wounds. Fixation with surgical staples provides a rapid and efficient method for
securing large grafts.

On the dorsum of the hand, where coverage must remain
thin, flexible, and allow adequate tendon gliding, a split-
thickness skin graft represents a particularly effective
reconstructive option when the wound bed has been
properly prepared. This technique offers high graft take
rates, lower metabolic demand, and the ability to cover large
surface areas without increasing tissue bulk or restricting
mobility. (Figure 6)

Figure 6. Difference between split-thickness and full-thickness skin grafts.

(A) Split-thickness skin grafts are the preferred option for the management of extensive
superficial cutaneous defects. They consist of the epidermis and a portion of the dermis.
According to their thickness, they may be classified as thin or thick; thicker grafts may
include superficial hair follicles, allowing subsequent recovery of hair growth and partial
restoration of sweat gland function.

(B) Full-thickness skin grafts, due to their limited availability, are generally reserved for
reconstruction of areas with high aesthetic demands, such as the face, or high functional
requirements, such as the hand. They are commonly harvested from the retroauricular
region, inguinal area, or antecubital fold. These grafts include the entire epidermis and
dermis, as well as hair follicles and glandular structures

Graft integration depends on the sequential processes of
initial plasmatic imbibition, vascular inosculation, and
subsequent scar maturation, biological mechanisms that

631 Volume 06 Issue 03 March 2026

Corresponding Author: Irad Antonio Zufiga-Salazar



Split-Thickness Skin Graft Reconstruction Following Post-Traumatic Hand Infection: Case Report and Literature

Review

develop properly only in the absence of hematoma
formation, infection, or mechanical shear. For this reason,
early clinical evaluation is essential to detect signs of arterial
ischemia, venous congestion, or infection, allowing timely
interventions that may prevent partial or complete graft loss.
Once graft integration has been confirmed, early protected
mobilization becomes essential to prevent tendon
adhesions, joint stiffness, and scar contractures
complications that are particularly disabling in the hand.
(Figure 7)

Revascularization

Plasmatic imbibition Vascular connection

Figure 7. Integration of a skin graft occurs through three main phases.
(1) Plasmatic imbibition: Initially, the graft is nourished by diffusion of
plasma from the wound bed.

(2) Vascular connection (inosculation): Three mechanisms have been
proposed to explain graft revascularization from the recipient bed: (a)
regression of the graft vessels leaving a basal lamina scaffold that
subsequently allows host epithelial cell growth; (b) direct reconnection
between the vascular ends of the graft and those of the recipient tissue; and
(c) migration of host endothelial cells into the graft.

(3) Revascularization: Finally, a new functional vascular network is
established within the skin graft.

Overall, sequential management based on infection
control, appropriate wound bed preparation, and
rational selection of coverage according to the
reconstructive elevator allows restoration of cutaneous
integrity, protection of underlying structures, and
optimization of functional recovery. The use of a split-
thickness skin graft in extensive dorsal defects following
infection provides stable coverage with favorable functional
outcomes and lower morbidity, while also contributing to
reduced work disability time and improved overall patient
prognosis.
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