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Limb Salvage in Near-Total Traumatic EIbow Amputation with Bone Loss
Using Spanning Titanium Elastic Nails: A Case Report

Ajmal Abdulla"", Milind Deshpande' ", Dhairyasheel Udaysinh Patil'*, Praful Mamgain' ",

Neel Nilesh Lawande'"”, Aadishree Devendra Kenkre®

Learning Point of the Article:
Spanning titanium elastic nails can provide temporary skeletal stability and facilitate limb salvage in severe elbow trauma with bone loss and
soft-tissue disruption.

Introduction: Near-total traumatic amputation around the elbow is a devastating injury associated with extensive soft-tissue damage,
contamination, vascular compromise, and boneloss. Limb salvage in such injuries remains challenging.

Case Report: A 54-year-old female sustained a near-total traumatic amputation of the right elbow following a road traffic accident. After
extensive debridement and temporary stabilization with an external fixator, four titanium elastic nails were inserted in a spanning configuration
across the elbow, connecting the fractured humerus with the fractured radius and ulna. Following staged wound management and split-thickness
skin grafting, limb salvage was achieved.

Conclusion: Spanning titanium elastic nails may provide an unconventional salvage fixation option in severe elbow trauma with bone loss when
conventional fixation methods are not feasible.
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Introduction

Near-total traumatic amputations of the upper limb represent
severe high-energy injuries associated with extensive soft-tissue
damage, contamination, vascular injury, and bone loss.
Determining whether to attempt limb salvage or perform
primary amputation remains a major challenge.

Scoring systems, such as the Mangled Extremity Severity Score
(MESS) have been proposed to guide decision-making;
however, their reliability in upper limb injuries is limited [1,2].
Upper limb salvage is frequently attempted because even partial
function provides significant functional and psychological

benefits compared to amputation [2].

Initial stabilization with external fixation is commonly used as
part of damage-control orthopedics, allowing wound care and
staged reconstruction [3,4].

The titanium elastic nailing system (TENS), widely used in
pediatric fractures, has limited documentation in adult trauma as
a spanning construct. We present a case of near-total elbow
amputation managed with staged fixation using spanning TENS
nails, resulting in successful limb salvage.

Case Report

A S4-year-old female presented to the emergency department
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Figure 1: (a,b, ¢, d) Clinical photograph at presentation.

approximately S hours after a road traffic accident involving a
side-swipe injury to the dominantright upper limb.

On arrival, the patient was conscious, oriented, and

Figure2: (aandb) Pre-operative radiograph showing fracture pattern.

hemodynamically stable, with no evidence of head injury, chest
injury, abdominal injury, or associated fractures involving other
extremities.

Primary trauma survey was performed according to Advanced
Trauma Life Support protocol, following which detailed
examination of the right upper limb was carried out.

Clinical examination revealed approximately 75% soft-tissue
and skin loss involving the distal arm and proximal forearm
measuring approximately 30 x 10 cm, predominantly over the
posterior and lateral aspects, with gross contamination, exposed
bone fragments, and muscle tissue (Fig. 1). There was evidence
of near-total amputation at the level of the elbow joint, with
fractures involving the proximal humerus, distal bone loss, and
proximal bone loss involving the radius and ulna, associated
with significant muscleloss (Fig. 2).

The injury was classified as a Gustilo-Anderson Type IIIB open
fracture. Intraoperatively, extensive soft-tissue devitalization
and non-viable muscle were identified and thoroughly
debrided. There was loss of the olecranon fragment with
associated disruption and laceration of the triceps insertion
mechanism.

The MESS was >7, indicating a severe limb injury.

Initial surgical management

Emergency surgical management included extensive wound
debridement, removal of devitalized tissue, and temporary
stabilization using an external fixator spanning the elbow joint
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Figure 3: Radiograph after external fixation.

(Fig.3).

All major neurovascular structures, including the brachial
artery, median nerve, musculocutaneous nerve, radial nerve,
and ulnar nerve, were explored and found to be contused but

intact.

Further fixation

Definitive stabilization was
achieved using four
titanium elastic nails
inserted in a spanning
configuration across the
elbow joint, connecting
the fractured humerus
with the fractured radius
and ulna (Fig. 4). Two 1.5
mm titanium elastic nails
and two 2.5 mm titanium
elastic nails were used. Nail
diameter was selected
according to the available
medullary canal diameter
to achieve adequate elastic
stability while minimizing
additional soft-tissue

construct maintained limb alignment and stability in the
presence ofboneloss (Fig. S).

Softtissuereconstruction

Following skeletal stabilization, loose skin closure was initially
obtained because of associated muscle loss and soft-tissue
deficiency. Subsequently, areas of skin necrosis developed and
were managed with serial debridement and regular wound
dressings until satisfactory wound healing was achieved. Plastic
surgery intervention was not required in the present case.
Definitive soft-tissue coverage was subsequently achieved using
split-thickness skin grafting without the need for flap

reconstruction.

Outcome

Post-operatively, the limb was immobilized in an above-elbow
plaster of Paris slab. Broad-spectrum intravenous antibiotics
were administered, and serial wound inspections were
performed. After 3 weeks, the plaster slab was discontinued, and
arm pouch support was continued. Gradual physiotherapy and
rehabilitation were initiated following satisfactory soft-tissue
healing (Fig.6).

At 8-month follow-up, the patient demonstrated satisfactory
limb salvage with complete resolution of pain and no evidence
of deep infection or implant-related complications. Distal
vascularity was maintained with a palpable ulnar artery pulse.

Neurologically, wrist movements that were absent immediately

trauma and preserving Figure 4: (a,b, c) Intraoperative radiograph showing spanning titanium elastic nailing system fixation.

fracture biology. This
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Figure S: Post-operative radiograph showing spanning titanium elastic
nailing system fixation.

after injury showed partial recovery, with approximately 20° of
wrist flexion achieved at final follow-up. Finger movements
were present with partial return of hand function; however, grip
strength remained inadequate. Wrist extension remained
absent.

The elbow was fixed in approximately 10° of flexion with no
significant elbow range of motion (Figs. 7-10). Despite residual
functional limitations, the salvaged limb retained partial distal
hand function with acceptable soft-tissue healing. The patient
was able to hold a bottle with assistance from the contralateral
limb and could hold a pen, although writing was not possible.
The patient reported satisfaction with limb preservation and
preferred the salvaged limb over amputation.

Discussion

Near-total traumatic amputations around the elbow are
devastating injuries associated with extensive soft-tissue loss,
contamination, neurovascular compromise, and bone loss
[5,6]. The decision between limb salvage and primary
amputation remains controversial. The MESS, first described
by Johansen et al,, assists in predicting the likelihood of limb
salvage; however, its reliability in upper limb injuries remains
limited [1,2].

Early management of severe open fractures includes prompt

Figure 6: Clinical photograph showing post-operative spanning titanium
elastic nailing system fixation.

debridement, antibiotic therapy, and skeletal stabilization to
reduce infection risk and improve outcomes [7]. Damage-

Figure 7: Clinical photograph at 3 months post-operatively.
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Figure 8: (aandb) Radiographat 3 months.

control orthopedics recommends temporary stabilization

using external fixation, particularly in contaminated and high-
energy injuries [3,4].

Complex elbow injuries are particularly difficult to manage  Figure9: Clinical photographsat6months.
because of limited soft-tissue coverage and intricate anatomy

[8,9]. The associated loss of the olecranon fragment and  reconstruction andlimited conventional fixation options.

disruption of the triceps insertion further complicated . TENS, although primarily used in pediatric fractures,

Figure 10: (a,b, ¢, d, ¢, f, g) Radiographand clinical photographs at 8-month follow-up.
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offers advantages, such as minimal soft-tissue disruption,
preservation of fracture biology, and ease of insertion [10,11].
In the present case, four titanium elastic nails were used in a
spanning configuration across the elbow joint, providing
stabilization while facilitating wound care and staged soft-tissue
reconstructionin the presence ofboneloss.

Various fixation methods have been described in the
management of complex elbow trauma and near-amputation
injuries, including plate osteosynthesis, external fixation,
intramedullary interlocking nails, elbow arthrodesis, and total
elbow arthroplasty. However, these techniques may be limited
in the presence of severe contamination, extensive soft-tissue
injury,andboneloss [4,8].

Although TENS fixation is primarily used in pediatric fractures,
several studies have demonstrated its usefulness in selected
adult humeral and forearm fractures because of its minimally
invasive nature and preservation of fracture biology [ 10,11,12].
Biomechanical studies have shown that flexible intramedullary
nails function as internal splints, providing relative stability
through elastic three-point fixation principles [ 13].

Alternative fixation strategies, including plate osteosynthesis,
prolonged external fixation, elbow arthrodesis, and total elbow
arthroplasty were considered. However, severe contamination,
extensive soft-tissue compromise, disruption of the extensor
mechanism, and bone loss limited the feasibility of these
options. Spanning TENS fixation provided a minimally
invasive alternative that maintained alignment while facilitating
wound management and staged reconstruction.

Although functional recovery remained limited because of the

severity of neurovascular and soft-tissue injury, limb salvage
resulted in preservation of a pain-free limb with partial hand
function and satisfactory cosmetic outcome.

However, literature describing the use of multiple spanning
titanium elastic nails across the elbow joint in adult near-
amputation injuries remains extremely limited. To the best of
our knowledge, reports describing the use of multiple spanning
titanjum elastic nails across the elbow joint in adult near-
amputationinjuries are scarce in the available literature.

Conclusion

Near-total traumatic elbow amputation is a severe limb-
threatening injuryrequiring staged surgical management.

External fixation followed by spanning titanium elastic nails
may provide an effective salvage strategy in complex elbow
trauma with bone loss when conventional fixation techniques
arenotfeasible.

Even in cases with severe soft-tissue loss and extensor
mechanism disruption, staged limb salvage using
unconventional fixation methods may provide meaningful
functional preservation.

Clinical Message

In severe elbow trauma with bone loss and extensive soft-tissue
injury, spanning titanium elastic nails may provide a minimally
invasive stabilization method that facilitates limb salvage and staged
reconstruction.
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